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List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Tassnrssalvidrfillisagdoudauuis-aynsusnis
Water
1 [pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 24CH1284/1 15 Oct 24 14 Oct 25 -

HAA4G0060

(Thailand-Japan)




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Tassnrssalvifrfillisagoudauuis-aynsusnis
Ambient
1 |Orifice Transfer Standard Particulate Matter < 10 um (PM) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-039-67 27 Sep 24 26 Sep 25 -
Calibrator 3383
2 |U-Tube Manometer Particulate Matter < 10 um (PM) Dwyer 121-36-W/M Technology Promotion Association 25P112 19 Feb 25 18 Feb 26 -
- (Thailand-Japan)
3 |Aneroid Barometer Particulate Matter < 10 um (PM) Barigo, Germany - Technology Promotion Association 24P1856 4 Jun 24 3 Jun 25 -
(Thailand-Japan)
4 |Digital Thermo - Hygrometer  [Particulate Matter < 10 um (PM,,) Digicon TH-02 Technology Promotion Association 24H1487 15 Jul 24 14 Jul 25 -
435031148 (Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.Ltd. 26092024 26 Sep 24 25 Sep 25 -
1201778105
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.Ltd. 26092024 26 Sep 24 25 Sep 25 -
CM22177051
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM22387035
8 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.Ltd. 26092024 26 Sep 24 25 Sep 25 -
1201778107
9 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.Ltd. 04112024 4 Oct 24 3 Oct 25 -
1201778108
10 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
11 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.Ltd. 09092024 9 Sep 24 8 Sep 25 -
1180540074
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.Ltd. 09092024 9 Sep 24 8 Sep 25 -
1201778117
13 |Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 14062024 14 Jun 24 13 Jun 25 -
YN43AGTT
14 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.Ltd. 09092024 9 Sep 24 8 Sep 25 -

1200906880




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Tassnrssalvifrfillisagoudauuis-aynsusnis
Ambient
15 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.Ltd. 09092024 9 Sep 24 8 Sep 25 -
1201497730
16 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
17 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 001/25 3 Jan 25 2 Jan 26 -
2111DT0072
18 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-027-67 7 Aug 24 6 Aug 25 -
BQ1705627/17037708
19 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-028-67 7 Aug 24 6 Aug 25 -
BQ1705626/17037713
20 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 002/25 3 Jan 25 2 Jan 26 -
2205DT0113
21 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 106/25 19 Feb 25 18 Feb 26 -
2205DT0114
22 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 110/25 19 Feb 25 18 Feb 26 -
2205DT0116
23 |Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 24-ACT-087 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 84065 Co.,Ltd.
24 [Sound Level Meter LAeq 24 hrs, LAeq 1 hr, LAmax, LA90, LAdn Larson Davis LxT2 Innovative Instrument 24-SLM-240 11 Jul 24 10 Jul 25 -
0005299 Co. Ltd.
25 [Sound Level Meter LAeq 24 hrs, LAeq 1 hr, LAmax, LA90, LAdn Larson Davis LxT2 Innovative Instrument 24-SLM-234 10 Jul 24 9 Jul 25 -
0005286 Co. Ltd.
26 [Sound Level Meter LAeq 24 hrs, LAeq 1 hr, LAmax, LA90, LAdn Larson Davis LxT2 Electrical And Electronics Institute CP20240291EA 5 Aug 24 4 Aug 25 -
0005396 Foundation For Industrial Development
27 [Sound Level Meter LAeq 24 hrs, LAeq 1 hr, LAmax, LA90, LAdn Larson Davis LxT2 Innovative Instrument 24-SILM-214 2 Jul 24 1Jul 25 -
0005398 Co. Ltd.
28 [Sound Level Meter LAeq 24 hrs, LAeq 1 hr, LAmax, LA90, LAdn Larson Davis LxT2 Electrical And Electronics Institute CP20240293EA 6 Aug 24 5 Aug 25 -
0005399 Foundation For Industrial Development
29 [Sound Level Meter LAeq 24 hrs, LAeq 1 hr, LAmax, LA90, LAdn Larson Davis LxT2 Innovative Instrument 24-SLM-238 11 Jul 24 10 Jul 25 -

0005290

Co.,Ltd.




Certificate of Calibration

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

TEL.0-2717-3000-29 FAX,D-2719-9484

This Certificate was issued to replace to the Certificate No. 24CH1284

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 :

() Unnopphol Harachai
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

pH Meter

Horiba

LAQUA-PH210

HA4G0060
UAE.EFM.202/2564(EFM.pH.10/64)
Used Item

11 October 2024

15 October 2024

2410-0455WSC-1

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

(25 + 2.5) °C

(50 + 15) %

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Walalak Sirithean

Approved Signatory

1 November 2024

The Uncertainties are for a confidence probability of approximately 95%

Thiz certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

iwnanslumuny

NSC-TISLTIST025
CALIBRATION 0008

Cert.No.: 24CH1284/1

Cert.No.: 24CH1284/1
Page.: 10f3

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 Reference Materials  :The measurement results are traceable to S| through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: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 6.999 Hach Lenge GmbH C03145 28 Feb 2026
pH 9.997 CPA chem 970853 25 Apr 2025

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

Calibration Results

Function : mV Measurement

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

Nominal | Standard . Uncertainty of Coverage
; Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(xmV) k
pH mV mV pH
pH Meter 4.00 177.48 1771 4.01 0.058 2.00
S/N.: HA4G0060 7.00 0.00 0.0 7.00 0.058 2.00
7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -17741 10.01 0.058 2.00

wnanslumuA
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NSC—TISI =TIS 17025
Cert.No.: 24CH1284/1 CALIBRATION 0367

Page.: 30of3

Calibration Results

Function : pH Measurement

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

! CERTIFICATE OF CALIBRATION
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor Certificate No COF-039-67 Page 1of 2 Pages
(mV) (2) k
pH Electrode 4.008 4.01 186.0 0.0079 2.00 MEASUREMENT ITEM : Top Load Orifice Fafl'bmriaﬂ procedure
MANUFACTURER TISCH
S/N.: Q9AG0067 6.999 7.00 10.1 0.0084 2.00 MODEL/TYPE TE-5025A
6.999 7.00 10.0 0.0084 2.00 SERIAL NUMBER +3383
1D NUMBER UAE EFM,063/2560
9.997 10.01 -163.2 0.0092 2.00 CONDITION AS-RECEIVED Used item
Function : Temperalure Measurement CUSTOMER United Analyst and Enginesring Consultant Co., Ltd
s #1 50i Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
(*) Without adjustment Bangkok 10260
. . . . tem of units |
This equipment was connected with Temperature Probe; RECEIVED DATE 16 Sen 2024 oldy 1t
- Model : 9652-10D MEASUREMENT DATE 27 Sep 2024 number: MW-0063-23
. IS5UE DATE 27 Sep 2024
- Serial No. : Q9AG0067 . Uncertainty of Measurement:
Dimension of probe
ENVIRONMENTAL CONDITIONS:
- Length : 107 mm. Ambient condition in the laboratory are as follow
- Diameter 15 mm Temperature 23.0:30 C
: _— : Relative Humidity 55.0+15.0 %RH
- Immersion Depth : 85 mm. Atmospheric Prassure 1010 £ 10 hPa
Calibration Standard uuc* Uncertainty of | Coverage CALIBRATION CONDITION:
) T r Error Preconditioning 24 hours at amblent conditions.
Point emperature Readmg measurement factor Measurament Condition The average values during measurement are 23.9 "C and 49.0 %RH,
(°c) (°c) (°c) (°C) (x°C) k
20.0 20.002 20.0 0.002 0.13 2.00 NOTED: The certificate is valid only to the item calibroted on dote and place of calibration.
25.0 24.999 25.0 0.001 0.13 2.00
TABULATION OF RESULTS:
45.0 45.001 44.9 -0.101 0.13 2.00

The table on rext page give the measured values,

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 %.

-00o-

Callbrated by:

1 Mr, Sorawit Thachalad Approved signatory

V] M st somphol NRANATER ASSONIN [ m Mr. Pariny

e — Calibration Departmae

1
Lﬂﬂa’]i‘l“ﬂ'}Uﬂu THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR RFPHOM

IN WRITING FROM THE LABORATORY
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IRANATEE ASSOCIATES COL LTI

Contlnuation of Certificate of Calibration Number COF-039-67 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter), The Humid air was used as a
miedium in the system. The standard eonditions are 25°C {298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate 2 Temp = Ap metar bAp Orifice Standard Flow [0s]
Plate [Pa] [Ta} [Tm] ¥
m'fmin mmHg *t L - mmHg InH;0

1 0703 1 7sma31 2302 22.48 56556 | 1738 1318

2 1.000 758,205 23.70 2.8 63.034 3473 ! 1.865

3 1131 758.284 2364 22649 42.633 4547 2357

A 1.167 T58.274 2364 2265 31.35% 5.197 | 282

5 1408 [ 7seas | a0 | 231 w402 | 7654 2768
Slope () 2.05577
Intereept (h) -0.02807
Correlation coeficient [#}: 0.99985
Uncertainty (k=2): 0.015 m'fmin
Table 2: The results of (¢t actual calibration data

Flow rate [ Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [(2a)
Plate [pal Ta] [Tm) ¥
m'/min | mmHg e *c mmHg inH:0 m/min

1 0,703 | 7seasr | 2me2 o ||, 2249 56556 | 1738 | 0825 0.653

2 1.000 758.205 23,70 22:81 63.034 3.473 1.166 0.920

3 1121 158284 ! 2364 2269 42,633 4642 1348 1061

s 1.167 758274 | 23se 7265 31.359 5.197 1426 1123
s | 1409 | 7s832s | 2408 | 2314 | 30402 7654 1732 1357 ]
Slope {m]: 128763
Intercept (b) -0.01756
Carrelation coefficient {r) 0.99985
Uncertainty [k = 2): 0.015 m"fmin

***End of Certificate of Calibration***

wnanslumuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
§34/4 PATTANAKARN ROAD SOI |8, SUANLUANG, SUANLUANG, BANGROK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Cartificate No.z 259112

Page: 10of 2
Equipment : U-Tube Manomeler
Manufacturer: Dwyer This cenificate may not be repraduced other than In full,
excepl with the prior written approval of the head of
Model : 121-36-WiM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.1B1/2561
Condition As-Received: Used llem
Received Date: 10 February 2025
Calibration Date: 19 February 2025
Reference: 2502-00B3WSC Submitted by: United Analyst and Engineering Consultan! Co. Ltd.
Ambient Temperature: ( 23 3 2) ec
Relative Humidity: (50 415 )% 81 Sol Udomsuk 41, Sukhumvil Road, Bangchak,
Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar
Procedure used:  The calibration was conducted by direct comp thod against Pressure Measuring Instruments

Standard according to in-hcuse calibration procedure CP-P04, using * DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 032014 " a5 a guidelines.

1.Refi standards i

f bration

Instrument Madel

1) Pressure Calibrator

Serial No., Certificate No. ~ Due Date
PC106P 1189 MP-0113-24 10 Jul 2025

2.This result of calibration was made on requasted at the point specified by customer,
3.Scale and conversion factor is 1 kPa = 4.0146293 InHz0

4, This Instrument was used clean air as pressure media.

5.This instrument was |

falled in vertical orientation and center of connector was used as the reference level,

6.The cerificate is valid only to the item calibrated on date and place of calibration,
7.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Metrology Thalland (NIMT)

Calibrated by :  Nopparat Phongam
Issue Date : 21 February 2025

Approved Signatory : Attape/ £
[ ]Phalinee Prabpaipal

[ ] Sura Suwannasri
[/ﬁ\tl.apol Panurach

mnms‘?.im'u 4
B0 5040(:3'1
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2

¥

K

—
33404 PATTANAKARN ROAD SO! |8, SUANLUANG, SUANLUANG, BANGKOK 10250 % «-‘.ﬁv“‘
TEL. 0-2717-3000-24 FAX. 0-2719-9484 ! NBC-TIBI 11817025
CALIBRATION D001
Cert.No.: 25P112
Page: 2of 2 . . . 5
Certificate of Calibration “’“““‘;:‘;; e
= Range: 0 inH;Q to 36 inH,0 ‘
Function:- Pressure Measurement Scale Interval : (.1 InH;O{ The Fifth Estimate }
Increasing Prssaure Equipment : Aneroid Barameter
Wanitsetines Barigo This certificate may nol be reproduced other than in full,
; UUClndication AP ' except with the prior written approvel of the head of
Applied Pressure  High-portside Low-port side Error Model ) . : : i
3 - ; librati d Testing S
(inH:0) (inH:0) (inH:0) (inH:0) (inH;0) Corporate Services 3: Equipment Calibration and Testing Services.
0.00 0.00 0.00 0.00 0.00 Serial No.: -
2.00 1.00 -0.98 1.98 <0.02 D No.: UAE.EMAZ2.110/2555
4.00 2.00 -1.98 398 -0.02
B.00 3.00 -3.02 6.02 D.02 Condition As-Received: Used ltem
£.00 4.00 -4.02 8.02 0.2 Received Date: 24 May 2024
10.00 5.00 -5.04 10.04 0.04
12.00 6.00 -6.04 12.04 0.04 Calibration Date: 04 June 2024
14.00 7.00 -7.08 14.06 0.06
16.00 8.00 -8.06 16.06 0.06 Reference: 2405-0919WSC Submitted by: United Analyst and Engineering Consultant Co., Ltd.
18.00 9.00 -8.08 18.06 0.06 Ambient Temperature: ( 25 * 2 ) °c
20.00 10.00 -10.06 20.08 0.0 ] (504 151 % 81 Soi Udomsuk 41, Sukhumvit Road,
22.00 11.00 -11.08 22.08 0.08 Relative Humidity: - iz
Bangehak, Phrakhanong, Bangkok 10260
24,00 12.00 -12.08 24.08 0.08 Atmosphoric Pressure: 1006 mbar
26.00 13.02 -13.10 28.12 0.12
28.00 14.02 -14.10 28.12 0.12 Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
30.00 15.02 -15.10 30.12 0.12 Standard according to in-housae calibration procedura CP-P10, using " DKD-R 6-1 ; Calibration of Pressura
3z2.00 16.02 -16.10 3212 0.12 Gauges, Edition 03/2014 * as a guidelines.
34.00 17.02 -17.08 34.10 0.10 Goniitia ot i it of cali
Condition of this result of calibration
35.50 17.86 A7.92 35.78 0.28 e e e
1.Reference standards instrumants :
The uncertainty of measurement was + 0.11 inH;0
Model Serial No. Certificate No. Due Date
*UUC = Unit Under Calibration il i amens 03 202
* AP = High-port side - Low-port side 1) Standard Barometer DP1142 1422505046 MP-0094-24 May 2025
The reported uncertainty of measurement was based on a standard uncerlainty multiplied 2.This Instrument was lled in vertical o for and center of the dial was used as the reference level.
by a coverage factor & = 2, provicing a level of confidence of approximately 96 %, 3.This result of calibration was made on requested at the point specified by customer.
-olo- 4,This result of calibration instrument was in absolute pressure.
§.This (nstrumen! was used clean air as prassure madia.
6.The cerlificate Is valid only to the item calibrated on date and place of calibration.
7. This Certification |s traceable to the International System of Unit maintained through:-
-National Institute of Metrology Thalland (NIMT)
Calibrated by :  Suksan Khankaew Approved Signatory : AH’RPN' P
Issue Date : 06 June 2024 [ ]Phalinee Prabpaipal
[ ] Sura Suwannasri
Attepol F. ? 1] Attapol Panurach
lenansluaauny
a 1037943

enanslumuRy
B 0316956



L ion:- Without adjustment
Function:- Absolute Pressure Measurement

Intreasing Pressure

Range : 720 mmHg to 800 mmHg
Scale Interval ; 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) | 720.43 | 73067 | 740.34 | 751.52 | 75656 | 761.83 | 773.53 | 798.76
UUC* Indication (mmHg) 7200 | 7300 7400 | T50.0 756.0 | 7800 | 7700 780.0

Ermor (mmHg) -0.43 -0.67 -0.34 -1.52 -1,56 -1.83 -3.53 -B.76

Decreasing Pressure

Applied Prassure (mmHg) | 798.76 | 773.60 | 761.89 | 756.65 | 751,59 | 740.72 | 730.68 | 72050
UUC* Indication (mmHg) 780.0 | 770.0 760.0 | 7550 | 750.0 | 740.0 7300 | 7200

Errar (mmHg) -8.76 -3.60 -1.89 -1.65 -1.59 072 -0.68 -0.59

The uncertainty of measurement was + 0.24 mmHg
* UUEC = Unit Under Callbration

The reported uncertainty of measurement was based on a
by a coverage factor k = 2, providing a level of confidence of approximately 85 %,

Winkimd

-ofo-

Cert.No.: 241856
Page: 2 0f 2

Attapol P-

wenenslupqyny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD 801 1§, SUANLUANG, SUANLUANG, BANGEOK 10250

TEL (-27]7-3000-24 FAX (-2719-9484

Certificate No. : 24H1487
Page: 1of 2

Certificate of Calibration

Equipment : Digital Thermo-Hygromater
Mannfsstires: Digicon This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : TH-02A Corporate Services 3: Equipment Calibration and Testing Services,
Serial No.: 435031148
ID No.: UAE.EFM.008/25867
Condition As-Received: New ltemn
Received Date: 10 July 2024
Calibration Data: 15 July 2024

to 17 July 2024

Reference: 2407-0393WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd.
Ambient Temperature; [ 25 3 ) °C
Relative Humidity: (B0 20 ) % 81 Sol Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-H03 according to comparison
with standard chilled mirror sensor for humidity measuremant function and comparison with standard
temperature probe for temperature measurement function inte humidity ( temperature chamber,

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No, Certificate No. Due Date
1) Standard Chilied Mirror Hygrometer Sensor Dew Prime Il 31883 21818 25 Sep 2024
2) Handheld Thermometer With Sensor 1523 5717096 2311321 08 Nov 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the Intemational System of Unit maintained through:-
-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Tachnology Promaotion Asscociation (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

A '.?O’SV\
Surasit Phansudnol Approved Signatory

17 July 2024 [ ) Chakrit Waswwanjus

[v/1 Vipomn Tantiyawutt
[ 1Unnopphol Harachal

Calibrated by :
Issue Date :

lﬂﬂﬂ‘ﬁ‘bjﬂ’J'UQN



u AE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
consutan cowsany cwren 181 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

UNTET ANALYET AND

MULTI-POINT GAS TEST REPORT
Test Date : Sep 26,2024
Cert. No.: 24H1487
Page.: 2 of 2 . i
Equipment : Gas Analyzer (NO2) Model : 42i
Result of Calibration:- Without Adjustment Manufacturer : Thermo Scientific Serial Number : 1201778105
Function: Humidity Measurement
Referénice Standard uuc* Uncertainty Standard Gas Concentration Dilutor Detail
Temperature Humidity Reading Error of Measurement Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
(*C) (%R.H.) (%6R.H.) (%R.H.) (£%R.H,) Nitric Oxide (NO) 46.77 PPM Model : 146i
250 401 k] 1.1 14 Methane (CHa) = PPM Serial Number : 1180540071
25.0 50.1 48 -2.1 1.8 Carbon Monoxide (CO) 965.9
25.0 80.0 58 2.0 1.6 Cylinder No. : EB0159156
25.0 70.2 68 22 1.6 Expiration Date : Nov 6,2026
Result of Calibration:- Without Adjustment Multi-point gas test data
Function: Temperature Measurement -
Reference Value (ppb) Analyzer Display Difference Error | Percent Error [% Error ]
Standard uucr Uncertainty (ppb)
Level 1 Zero 0.0 0.5 0.50 0.50 0.50
Temperature Reading Error of Measurement Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
(<) C) (c) @C) Level 3__[40.00% 200.0 2006 0.60 0.30 0.30
20.014 203 0.286 0.42 Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
24.884 25.2 0.216 0.42 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
30.050 30.1 0.050 0.42 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.36
40.027 40.0 -0.027 042 :Acceptable Limit + 5%
450 Multi-Point Gas Test Chart |
= 400 406-0
UUC* : Unit Under Calibration g 30
> nn o
The reported uncertainty of measurement was base on standard uncerainty multiplied 3 2(5)2 i
by coverage factor k = 2.00, providing confidence level approximately 95% % 200 06-6
5 006
% 150
-00o- ] 100 1007
50
0 +=55
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ‘
7
L,/ Calpul;“e by
AW i d =3
a7
e
26..7.9...4.2567
' I
wnanslumuny Page 1 of 1 LeNETIAIUAN



AL

UNSTET: ANALYET AND ENGNEERING
CONSLL TANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

AL

UNSTET: ANALYET AND ENGNEERING
CONSLL TANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Sep 26,2024

Equipment :

Gas Analyzer (NO2)

Model :

Manufacturer : Thermo

42i

Scientific Serial Number :

CM22177051

Sulphur Dioxide (SO2)
Nitric Oxide (NO)
Methane (CH4)

Carbon Monoxide (CO)
Cylinder No. :

Expiration Date :

Standard Gas Concentration

Dilutor Detail
42.89 PPM Manufacturer :
46.77 PPM Model :
- PPM Serial Number :
965.9
EB0159156
Nov 6,2026

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analy?::)bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.4 0.40 0.40 0.40
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.4 0.40 0.13 0.13
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.18
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart]

— 400 400-0

E-]

S 350

F 300 3004

;n% 250

5 200 067

2 150

2 o4

] 100 T00-4

50
0 +F0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ‘
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Test Date  :Sep 17,2024

MULTI-POINT GAS TEST REPORT

Equipment :

Gas Analyzer (NO2)

Model :

M £.

turer :

Thermo Scientific

42i

Serial Number :

CM22387035

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer :
Nitric Oxide (NO) 46.77 PPM Model :
Methane (CH4) = PPM Serial Number :
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 06,2026

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analy?::’bb)lsplay 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% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29
:Acceptable Limit + 5%
150 Multi-Point Gas Test Chart I
—_ 400 466:6
o
g 350
g 300 366-7
g 250
5 200 7007
> 150
[ o0
g 100 60-
50
0 +=55
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ‘
/ ]
Calculate by —fipprove by /|
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IKKEE United Analyst and Engineering Consultant Co., Ltd.
— 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
ot oty canen Tl 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

IKKEE United Analyst and Engineering Consultant Co., Ltd.

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

UNITED ANALYET AND ENGINEERNG o

consutant comeany caren 121 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date  : Sep 26,2024

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : 1201778107

Standard Gas Concentration Dilutor Detail

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

Methane (CH4) = 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) Analy?::’bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.3 0.30 0.30 0.30
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.19

:Acceptable Limit + 5%

Multi-Point Gas Test Chart I

450
—_ 400 466:6
o
2 350
T 300 300.7
g 250
E 200 2068
= 150
[ 100 563
Z 7663
50
0 +=56
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ‘
'Calg:ulaiiebv Approve by /[
26 / g 4 2567 26 / Sep / 2024
Page 1 of 1 lenasliAuA

MULTI-POINT GAS TEST REPORT

Test Date : Oct 4,2024

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : 1201778108

Standard Gas Concentration Dilutor Detail

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

Methane (CH4) = 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) Analy?::’bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
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%

150 Multi-Point Gas Test ChartI

400
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300 366-9
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200 2067
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100 T
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Airgas

an A Liguide composy

Customer

Part Number
Cylinder Number
Laboratory
PGVP Number
Gas Code:

Airgas Specialty Gases
Adrga A LLC

6141 Easton Road

ville, PA 18945

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

AIR LIQUIDE (THAILAND)
LTD

EOSNIS1E15A0014
EB0162121

124 - Plumsteadville - PA
A12023

CO,C02 NONOX 502 BALN

Reference Number: 180-402772205-1

Cylinder Volume:

Cylinder Pressura

Vaive Outlet
Certification Date

Expiration Date: Jul 06, 2031

144.0 CF
2016 PSIG
660

: Jul D6, 2023

INAE

ENCREERNG
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Sep 9,2024

Equipment :

Gas Analyzer (CO)

Model :

Manufacturer :

Thermo Scientific

Serial Number :

48i

1180540074

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative
Concentration Concentration Method Uncertainty
MO 100.0 PEM 100.4 PFPM G1 +/-0.8% NIST Traceable
NITRIC CXIDE 100.0 PPM 100.2 PPM &1 +/=- 0.8% NIST Traceable
SULFUR DIOXIDE 100.0 PPM 100.0 PPM 51 +- 1.4% NIST Traceable
CARBON A IXIDE 20 PPM 189.2 PPM 31 +f- 0,3% NIST Traceable
CARBON DIOXIDE B.000 % 7.982 % G1 +- 1.2% NIST Traceable 082712023
MITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
cMIS 104202308 CCT54364 88,36 PPM NITRIC OXIDE/NITROGEN vl 0.4% Jan 04, 2031
PRM C2219101 APE1514D48 10018 PPM NITRIC OXIDEMNITROGEN - 0.3% Feb 28, 2025
GMIS 2023042525 CC754381 98.52 PPM NITRIC OXIDE/NITROGEN +-0.4% Apr 25, 2031
PRM 12405 0913660 16.01 PPM NITROGEN DIOXIDE/AIR +- 1.5% Feb 17, 2023
GMIS 183400202002 EBO130037 PM NITROGEN DIOXIDEMNITROGEN +- 1.6% Sep 29, 2025
NTEM 1607102-22 KALOD3820 §7.69 PPM SULFUR DIOXIDEMNITROGEN +i- 0.8% MNov 01, 2027
co 230801 CCT45902 245,47 PPM CARBON MONOXID TROGEN - 0.3% Dec 09,
NTRM 130606-02 CC411730 13.358 % CARBON DIDXIDEMNITROGEN +- 0.6% May 14, 2025
The SRK, NTRM, PRM, &r REM noted above s onfy m referance to the GMIS used n the assay and not par of the analysis
ANALYTICAL EQUIPMENT

Instrument/Make/Mode! Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUF2010245 CO2 FTIR Jun 15, 2023
SIEMENS ULTRAMATEE N1-C8-180 NOIR Jur 14, 2023
Micol VFTIR AUP2010245 NO FTIR Jun 28, 2023
Nicolet iS50 FTIR AUFPZ010245 NO2 FTIR Jun 15, 2023

! 50 FTIR AUP2010245 502 FTIR Jun 08, 2023

\ \ ¢
\ N s

Apprc_v ed for Release

enaslumuAy

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHa4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0
Level 2 |20.00% 10.0 10.4 0.4 3.8 3.8
Level 3 [40.00% 20.0 20.8 0.8 3.8 3.8
Level 4 160.00% 30.0 30.5 0.5 1.6 1.6
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.87
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
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IKKEE United Analyst and Engineering Consultant Co., Ltd. IKKEE United Analyst and Engineering Consultant Co., Ltd.
— 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 — 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
o ant cousany e Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com = Tel, 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

CONSLL TANT COMPANY LIMITED

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 9,2024 Test Date : June 14,2024
Equipment : Gas Analyzer (CO) Model : 48i Equipment : Gas Analyzer (CO) Model : APMA-370
Manufacturer : Thermo Scientific Serial Number : 1201778117 Manufacturer : HORIBA Serial Number : YN43AG7T
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHq4) - PPM  Serial Number : 1180540071 Methane (CHa4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156 Cylinder No. : EB0159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppm) _Analyzer Difference Error |Percent Error| [% Error ] Reference Value (ppm) Analyzer Display Difference Error | Percent Error [% Error ]
Display (ppm) (ppm)
Level 1  |Zero 0.0 0.0 0.0 0.0 0.0 Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 |20.00% 10.0 10.5 0.5 4.8 4.8 Level 2 20.00% 10.0 10.9 0.9 8.3 8.3
Level 3 |40.00% 20.0 20.8 0.8 3.8 3.8 Level 3 40.00% 20.0 20.5 0.5 2.4 2.4
Level 4 [60.00% 30.0 30.9 0.9 2.9 2.9 Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 |80.00% 40.0 40.0 0.0 0.0 0.0 Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.30 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.60

:Acceptable Limit + 5% :Acceptable Limit + 5%

Multi-Point Gas Test chanl Multi-Point Gas Test Chart I
50

50 T
§ 400 § 40.0
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horonce valus {pom) —— Analyzer Display ‘
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IEKEE United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
ot oty canen Tl 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024

Model : 48i
Serial Number : 1200906880

Gas Analyzer (CO)
Thermo Scientific

Equipment :
Manufacturer :

Standard Gas Concentration Dilutor Detail

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

Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 [Zero 0.0 0.0 0.0 0.0 0.0
Level 2 [20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 [40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 160.00% 30.0 30.7 0.7 2.3 2.3
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.63
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
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UNSTET: ANALYET AND ENGNEERING

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

consutant comeany caren 121 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT
Test Date : Sep 9,2024
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer : Thermo Scientific Serial Number : 1201497730
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHa4) - 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::;ntzl)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.6 0.6 5.7 5.7
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.8 0.8 2.6 2.6
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.51
:Acceptable Limit £ 5%
Multi-Point Gas Test Chart |
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= Ajrgas Specialty Gases
A“'gas Airgas USA LLE
, 6141 Easton Road
an A Ligulde company Plumsteadville, PA 18940
Alrgas.com

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

Calibration Certificate

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

:\;

Customer: AIR LIQUIDE (THAILAND)
Part Number: EOSNIS1E15A0014 Reference Number:  1680-402772205-1 Issued by : Calibration & Test Section : Meteorological Instruments Bureau
Cylinder Number: EB0162121 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG Phite ofistue. 3 bamniisey. 2005 Certification No. | 001/25
PGVP Number A12023 Valve Outlet: B60 . ' B
Gas Code: C0,CO2 NONOX,502,BALN Certification Date: Jul 06, 2023 Page : 1 of §
Expiration Date: Jul 06, 2031
Certifs perfarmead n with “EPA T bility Protocol for Assay and Certification of Gassous Cali 1 Standarde (May 2012)" documant EPA
BOOMR-1#531, using the assay listed. gy does Not requine far f e, This cylinder has a fotal analytical :
upEeranty 25 staled below with a confidencs lavel of 95%, There &% no Signficant smpuriies which affect the use of this calibration mture. All concentrations e ona Object < Wind Spead & Wind Direction Dsta Lagger

meledmole basis unless atharwise noted, The results relzta only (o the ilams tested. The repert shall not be reproduced axcept in full without approval of the laboratory. Do
Wot Use Thes Cylindar beiow 100 psig, i.e. 0.7 megapascals

ANALYTICAL RESULTS
: ITEC
Component Requested Actual Protocol Total Relative Assay Manufacturer : SCARLET/TECH
Concentration Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.4 PPM &1 +-0.9% NIST Traceable DB/27/2023, 07/06/2023
NITRIC CXIDE 100.0 PPM 1002 PPM &1 +/-0.9% NIST Traceable O6/27/2023, 0TI06/2023 Type ; WL-21
SULFUR DIOXIDE 100.0 PPM 100.0 PPM 31 +/-1,4% NIST Traceable UB/27/2023, OTI06/2023
CARBON MONOXIDE 200.0 FPM 198.2 PPM 31 +/-0,3% NIST Traceable 06/26/2023
CARBON DIOXIDE £.000 % 7.882 % Gl +-1.2% NIST Traceable 062712023
NITROGEN Balance Mfg Code Wireless Receiver 2111DRO072
= ==
CALIBRATION STANDARDS Wind Sensor 2111DR0OO72
Type LotID Cylinder No Concentration Unecertainty Expiration Date ) _ . -
IS 04202308 CoT5A364 8 A8 PPM MITRIC OXIDEMITROGEN 7 0.4% TJan 04, 2031 Customer ; United Analyst and Engineering Consultant Co.,Ltd.
PRM 2219101 APE1514048 100.18 PPM NITRIC OXIDEMNITROGEN +-0.3% Feb 28, 2025 : N
GMIS 2023042525 CC754381 98.52 PPM NITRIC OXIDENITROGEN H-0.4% Apr 25, 2031 81 Sol Udomsuk 41, Sukhumvit Road,
PRM 12409 D913660 15.01 PPM NITROGEN DICXIDE/AIR +-1.5% Feh 17, 2023
; ha akar 0 :
GMIS 153400202002 EBO130037  9.593 PPM NITROGEN DIOXIDE/NITROGEN L 16% Sep 29, 2025 HeEE R e i L e
NTRM 160102-22 KALOO3B20 97.68 PPM SULFUR DIOXIDENITROGEN +- 0.8% Mov 01, 2027 : - s B = i =
! i Te rature 25,1 © C rometric Pressure 10121 hPa
co 230601 CCT45802 249,47 PPM CARBON MONOXIDE/NITROGEN +- 0.3% Dec 09, 2028 Caibmton Gandtian S Sk R “
NTRM 130606-02 CC411730 13.358 % CARBON DIOXIDENITROGEN +-01,6% May 14. 2025
The SRM, NTRM, PRM, ar REM noted above s only m referance to the GMIS used in the assay and not part of the analysis
NATIONAL STANDARD WIND TUNNEL : Wind Aloft Pictting Board
ANALYTICAL EQUIPMENT i g
Instrument/Make/Model Analytical Principle Last Multipoint Calibration . Micromanometer  Theodor Friedrichs FCO14 Serial Mo, 9310118 : HOOK GAGE NO 1425
Nicolel iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023 ) - ) S
SIEMENS ULTRAMATEE N1-C8-180 NDIR Jun 14, 2023 N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/isec
Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 28, 2023 i y ? ;
Nicolet iS50 FTIR AUPZ010245 NO2 FTIR Jun 15,2023 : Ultrasanic Anemometer Mode| DA-650-3TV {sensor TR-90AH)
Nicolel iS50 FTIR AUP2010245 502 FTIR Jun 08, 2023 Serial Numbar 110730020 (sensar 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.B330/94 Wet No. 8383/94
lesto, testo 645 Seral Mo, 02848057 : Thermoschnelder No.918802
STANDARD BAROMETER : Digital Barometer Vaisala Type PTB220 No. V1220015
\ M /‘fﬁ:at Barometer Vaisala wmmey 320001
o b Calibrated by : Hﬁm-:g?o\- Signf?é {*" orised Signatd
Approved for Release Page 1 of 1 [/
Mr. Watcharapel Subwat Mr. Fn.oad Promsut { &

Mechanical Engineer |
l
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 001/25

3 January, 2025 Page : 2 0of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
misec inches H20 | inches HIO | m/seC misec m/sec
1.00 * g - L0 0.00
3.02 - - 30 0.02
5.00 = = = 50 0,00
7.04 = - - 7.0 .04
9.02 = = £ 9.0 002
11.02 = - - 110 0.02
13.01 = - ~ 13.0 0.01
15.01 - . = 15.0 0.01
17.02 : x 17.1 0,08
20,02 < = = 20.1 -0,08
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 o
90 90
180 180
270

Calibrated by : HM{“‘

Mr. Watcharapol Subwat

Mechanical Engineer

IC AL

ng 1 P’f/ .
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804.0-2399-0469

The Result of Calibration

Certification No. 001/25

3 January, 2025 Page : 3 of 5
Standard Barometer Tested Barometer Carrection
Pressure Pressure mbar
101205 1012 0.05
1011.25 1011 0.25
10282 1013 -0.08
110.09 1010 n.09
1008.87 1008 -0.13
1010.43 1010 0.43
1011.39 1011 0.39
1011.05 1011 0.08
a2 1011 -0.28
1010.30 1010 0,30
1009.81 1010 019
1008.93 1008 -0.07
1009.36 1008 0.35
1009.89 1010 011
1010.57 1011 -0.43
101141 1011 041
1012.31 1012 0.
1009.75 1010 0.25
1010.67 101 -0.33
101101 1011
Ayerage
Calibrated by : -

Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration THAI METEOROLOGICAL DEPARTMENT

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

Certification No. 001/25

3y 20 Page : 4 of S The Result of Calibration
Standard Barometer Tested Baromater Correction

Pressure Pressure mmHg Certification No. 001/25
75910 750 010 3 January, 2025 Page : 5 of 5
758,50 759 -0:50

75075 780 095 Standard Temperature Sensor Reading
757,63 758 0.7 Temp. Reading Correction
756.71 757 0.29 c c c
75788 758 012 495 48 2
758.60 759 -D:40 otk o E
758.35 758 0.35 . ® B
758,10 758 010

7571.79 758 -0.21

757.42 a7 0.42

786,76 757 -0.24

757.07 757 0.07

767.48 757 048

757.99 758 001

768.62 759 -0.38

Calibrated by :

759.29 759 029 NM

rar & paf Mr, Watcharapol Subwat

e B e Mechanical Engineer

768.32 758

Average

Calibrated by : NM

Mr. Watcharapol Subwat

Mechanical Engineer

wnanslumuny wnanslumuny
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NAC >
Accredited calibration laboratory gunms
HRANATEE ASSOCIATES CO.LTD ISO/IEC 170252017 NSC —TISI=TIS 17025
NSC-TISI-TIS 17025 CALIBRATION 0367
liranatee Associgtes Co, Lid CALIBRATION 0367
63/14-195, 67/35-36
Petthlasem 7,7/1, Rd Watthapra, Bangiokyai, Alr speed measurement laboratory
Bangok 10600 | Thaitand) Calibration services department.
Tk +6608680812 Certificate Number
Mobile: +66851999455
E-mail: [nac-calibration@jiranatae.com
Web slte: www liranates.com CWs-027-67
CERTIFICATE OF CALIBRATION
Page 1 of 2 Pages
MEASUREMENT ITEM : Cup anemometer Colibration procedure: )
MANUFACTURER <151 [astem The: Cup gnemometer was rrmhmt_ed against
MODEL/TYPE  Sensor: DNA202 Stapidand air yeipciy iragsateer nOeiNgas R
and pitot tube with precision differential préssure
Data logger: E-LOG .
SR tiiben Soneres RO TSE) meter model: DPM2500 in an clase refvser:ran of
Eiffel-type wind tunpel with 900 ¢m’. cross test
Data logger: 17037708 section area. The WI-C1-007 based an 1EC 61400~
1D NUMBER = 12-1, Wind energy generotion systems — Port 12-
CONDITION AS-RECEIVED : Used ftem 1: Power performance megsurements of
CUSTOMER : United Analyst and Engineering Consultant Co., Ltd electricity producing wind turbines, March 2017
B1 50l Udomsuk 41, Sukhumvit Road, Bangchak, was used os @ colibration guideline.
Phrakhanong, Bangkok 10260
Traceability:
RECEIVED DATE < (12 Aug 2024 This certificote provides o traceabllity of The
MEASUREMENT DATE £ 07 Aug 2024 megsurement e r;myru’:rn‘ the natlonal
ISSUE DATE + 09 Aug 2024 stondords, ond to reglizotion of the international

system of units ($I] through the NIMT (Matienal
Metrology Institute of Thailand) via Certificate

ENVIRONMENTAL CONDITIONS: number: MW-007-24 and MW-0055-23

Ambient condition in the labaratory are as follow:

Temperature 1230430 C Uincertainty of Measurement:
Relative Humidity 18504150 S%RH The reported uncertainty of measurement 5
Atmaspheric Pressure 10104 10 hPa Beised on the standard unesrtoiity multiplied by o

coveroge factor k=2, Which for a normal
distribution corresponds to o coverage probability
PLACE OF CALIBRATION : Eiffel-type wind tunnel of liranatee Associates Co., Ltd of appr ly 85%. The 1 uncertainty
has been determined in accordance with the GUM
‘Fvaluation af measurement data - Guide 1o the

CALIBRATION CONDITIONS T \Wirid biarirel crosssastion aten’ 400 P expression of uncertainty in measurement’
Wind direction frontal ares® 195 em’
Diameter of mounting pipe’ - mm
Blockagge ratio of test object® 0217 [
Preconditioning : 24 hours at ambient conditions.
Measurement Condition i The average values during measurement are (23.8) °C, (41.5) %RH and (1009.0) hPa.
TABULATION OF RESULTS: N ——
The table on next page give the measured values. | I —
Calibrated by: * Approved signatory: //'V
 Mr. Sorawit Thachalad f-\ 1 } £ a Mr. Parinya Boonicharnen
I Miss Jittraporn Lertsomghal - T Calibration Department Manages

JIMAMATYE ARS(

.
‘Nl.gqe cratg-section area of the wind tunnel
* Brojedtad cross-section area of the tested obiect include mounting pipe
4 Diameger of mounting pipa
‘ Ratia Tw 13
1

Certificate Number

CWS-027-67

Page 2 of 2 Pages
MEASUREMENT RESULTS *

The Cup anemometer, Unit Under Calibratiop {UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and Installed 40 mm away fram top of
the test section and the standard alr velocity 5 m/s to 30 m/s was calculated by a pitol tube with precision differantial pressure meter which was installed 50
mim away from wind tunnel norzie and installed 40 mm away from top of the test section, UUC was mounted on 2 round vertical tube of the lower plate at
center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s
The results of calibration and associated measurement uncertaintles are reported in the table below

AT AU
DUCTT

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPROH ON HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Vg Temp. wind tunnel Temp. room Vuw Error U (k=2)
(mys) 1’c) ] {mi/s) [mys) [m/fs¥
1093 2398 24.05 0.9 02 031
2.051 24 24.05 18 03 0.31
3.124 24.02 24,05 29 0.2 031
4.086 2404 24,05 38 0.3 031
5.09 2368 24,05 49 0.2 0.31
6.08 2384 24.05 59 -0 031
6.99 2353 24,05 6.8 02 011
8.16 2448 74.05 BO 02 031
9.12 2150 24,05 9.1 01 0.31
2.98 24.02 24.05 9.9 01 031
11.04 2346 14.05 111 0.0 031
12.05 7164 2405 121 0.1 031
13.02 7346 24.05 130 -0.1 031
1396 2350 24.05 14,0 01 035
15.03 2352 2408 151 01 035
16.00 23.50 2405 16.0 0.0 034
Remark:
——— | T — " h took place

" Velocity of standard

WVelocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer callbration (n the wind tunnel of Jiranatee Associates Co., Ltd. The Cup anemometer shown may differ from the
calibrated ane. Rernark: The propartion of the set- up is nat true 1o scale due to imaging geometry.

{

*=1End of terﬁflﬂlfpl’ Calibration®*

NAC

NAC wnaslumuny
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NAC Accredited colibration loboratory .’{'
HRANATEE ASSOCIATES CO.,LTD 1SOAEC 17025:2017
NSC-TISE-TIS 17025
CALIBRATION 0367

U TN
il

NSC—TISI - TIS 17025

Dranatae Astociptes Co ttd

63/14-15 67/35-36

Petchkasem 7,7/1, Nd. Watthagra, Batgeokyai.
Banghok 10600 (Thaitand |

Teel: +BROBEA0A10

Mobile: +66863993451

E-mail: nac-calibration@jiranstee com

Weh site: www JIranatee corm

Wind direction measurement loboratary
Calibration services department.

CALIBRATION 0367

Certificate Number

CWD-027-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM + Wind Direction Sensor

MANUFACTURER ; L5l Lastem

MODEL/TYPE : Sensor: DNA212
Data iogger: E-LOG

SERIAL NUMBER : Sensor: 19020250
Data logger: 17037708

10 NUMBER -

CONDITION AS-RECEIVED ¢ Used item

CUSTOMER + United Analyst and Englneering Consultant Co., Ltd
81 50l Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

RECEIVED DATE 102 Aug 2024

MEASUREMENT DATE - 0B Aug 2024

ISSUE DATE : 08 Aug 2024

ENVIRONMENTAL CONDITIONS:

bient condition in the lat y are as follow:

Temperature :23.0+30 °C

Relative Humidity :5501150 $6RH

Atmaspheric Pressure 110104 10 hPa

PLACE OF CALIBRATION

CALIBRATION CONDITION : Wind tunnel crass-section area’
Wind direction frontal area®
Diameter of mounting pipe*
Blockdge ratio of test abject’

Preconditioning : 24 hours at ambient conditions.

Measurement Candition

TABULATION OF RESULTS:

The table on next page give the measured values,

Calibrated by: F I }'_‘r
[ Mr. Sorawit Thachatad | 4 R W
L3 Miss Httraparm Lertsomphal AT A

: lon area of the wind tunnel
3 cross-section area of the tested oblect Include mounting pipe
* i of mounting pipe

] 1

Ratio*ta

¢ Elffel-type wind tunnel of liranatee Assaciates Co,, Ltd,

em’
em’
mm

-1

Calibration procedure:

The wind direction sensor was calibroted ogainst
Stondard Rotary Encoder model; AX3809TS-
DMO4-P3-S-U0) In an close testsection of Eiffel-
type wind tunne! with 500 cm’ eross test %ection
grea The WI-CL-008 based on JEC.61400-12-1,
Wind energy generation Systerms. — Parf 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 wos used as
acelibrotion guideiine,

Traceability:

This c!rﬂﬁm provides o troceability of The

measurement  to recognized  the  national

: 15, and to reall of the i tanal
systerrl OF units (5] through the NIMT (Mations!
Metrology Institute of Thoiland] wio Certificote
number: DA-0036-23,

Uncertointy of Measurement:

The reported uncertainty of meosurement s
based on the standard uncertointy multiplied by o
coverage foctor k=2 Which for @ normal
distribution corresponds to o coverage probability
af approxir ly 95%. The dard uncertalnty
has been determined in eccordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertoinly In measurement”

i The average values during measurement are (24.9)°C, (45.1) %RH and (1005.2) hPa.

e

Mr. Parinya Boancharoen
Caliby o M

1
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPM}IB! igt HAS E!!! Z!Tgii!

IN WRITING FROM THE LABORATORY

Certificate Number

CWD-027-67

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The wind direction sensor was callbrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 457
intervals in cockwise and counterdockwise directions after offset adjustment has been made. The flow speed of wind tunnel {usually 5 mys) is kept constant

while the sepsor is rotated around its vertical sxis. The results of calibration and associated unca are rep d in the table below.
Alr speed D'ua D' Error
m/s Degree [°) Degree [°) Degree (%)
0.000 ] o
45,000 a5 1
50,000 90 0
135,000 135 0
5.01
180,000 180 0 o
S,
225.000 225 f,g ]_( N
A 1
270,000 269 'Q. 1 % Y,
315.000 314 Bl .
r 3

Remark:
" Calibration results only count for the tested ci

" mireetion of standard
" Direction of Unlt Under Cailbration

tana'ﬁ'l:imuqu
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Aceredited calibrotion laboratony LT
JIRANATEE ASSOCIATES CO.LLTD 1SO/EC 17025:2017 NSC - TISI - TI15 17025
NSC-TISHTIS 17025 CALIBRATION 0367
e CALIBRATION 0367

d Watthapra, Banghokoyai,
Banghok 20600(Thailand)

Tel +GROBRBOS1Z

Mobile: +66863999453

Esmail: jnac-calibration@jiranates com

Wets Ut www firanates com

Air speed measurement laboratory
Calibration services department.

Certificate Number

CWS5-028-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer
MANUFACTURER = LS| Lastem
MODEL/TYPE < Sensor: DNA202

Data logger: E-LOG
: Sensor: BO1705626
Data logger: 17037713

SERIAL NUMBER

1D NUMBER :

CONDHTION AS-RECEIVED : Used item

CUSTOMER : United Analyst and Engineering Consultant Co., Ltd
B1 5oi Udamsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

RECEIVED DATE <02 Aug 2024

MEASUREMENT DATE =07 Aug 2024

ISSUE DATE <09 Aug 2024

ENVIRONMENTAL CONDITIONS:

Ambient condition in the lzboratory are 25 follow:

Temperature 123.0+3.0 .

Relative Humidity +55.0+150 WRH

Atmaspheric Pressure 1010+ 10 hPa

PLACE OF CALIBRATION

CALIBRATION CONDITIONS : Wind tunnel eross-section area’
Wind direction frontal ares™
Diameter of motnting pipe”
Blockage ratio of test object’

Preconditioning : 24 hours at ambient conditions.

Measurement Condition

TABULATION OF RESULTS: -

The table on next page give the measured values.

Calibrated by:
&1 Mr, Sorswit Thachakad
T Miss Jittraporn LeMtsomphel

Remark:. y

* Nozzle cross-section area af the wind tunnel

? Brojectisd cross-section area of the tested object Include mounting pipe
¥ Dhmuﬁl' of mounting pipe

* fatio "t *

: Eiffel-type wind tunnel of liranatee Assodates Co., Ltd.

Calibration procedure:

The Cup onemomeler was cofibrated against
Standard air velocity tronsducer mpdel: §455-12
and pitot tube with preciston differentiol pressure
meter model: DPM2500 in anelose testssertion of
Eiffel-type wind tunnel, with 00 cm’ cross test
section arec. The WI-CL-007 bosed on IEC 61400-
12-1, Wind energy generotlon systems — Part 12
I: Power performonce measurements of
electricity producing wind turbines, March 2017
was used as @ colibration guideline.

Troceability:

This certificate provides o troceability of The

measurement to recognized  the  national
sderelé, and to of the inte

systern of units {S1) through the NIMT {National

Meitrology institute of Thailand) via Certificate

number: MW-0007-24 and MW-0055-23

Uncertainty of Measurement:

The reported uncertointy of measurement s
based on the standard uncertainty multiplied by a
coveroge foctor k=2, Which for o pormal
distribution carresponds to o coverage probability
of approximotely 95%. The stondord uncerfainty
has been determined in accordance with the GUM
“Evalugtion of megsurement data - Guide to the

900 o expression of uncertainty in measurement’
195 em’

- mm

0217 8]

t The average values during measurement are (24.5) °C, (43.0) %RH and (1009.1) hPa.

| Mr. Parinya Booncharoen
Calib Department Manag

Page 2 of 2 Pages

MEASUREMENT RESULTS *

Certificate Number

CW5-028-67

The Cup anemameter, Unit Under Calibration {UUC) was exercise at 10 m/s for 5 minutes priar to calibration being performed, The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer which was Installed 50 mm away fram wind tunnel nozzle and installed 40 mm away from top of
the test section ond the standard alr velocity 5 m/s to 30 m/s was calculated by pitat tube with precision differential pressure meter which was instalisd 50
mm away from wind tunnel nozzie and instafled 40 mm away from top of the test section, UUC was mounted an-a round vertical tube of the lower plate at
center of test section. The callbration was carrled out under both rising and falling air velocity in the range of 1 m/s to 16 m/z at calibration interval of 1 m/s

The results of calioration and associated measurement uncertainties are reported In the table below.

mnmﬂumqug

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAI
IN WRITING FROM THE LABORATORY

Vad Temp. wind tunnel Temp. room Mot Error U (k=2)
{m/s) rc {'c) {mys} [m/s] {m/s)
110 24.08 2475 0.91 019 031
2.056 25.40 24.75 1.84 .22 0.31
3.148 2410 2475 291 -023 031
4.060 2410 24.75 3.7 030 031
5.10 2380 24.75 491 0.19 031
6.05 2550 24.75 5.91 -0as 031
6499 2350 2475 5.83 -0d6 0.31
B.11 25.08 2475 7.99 -0.12 031
912 24.10 2475 5.06 -0.06 0.31
9,96 2470 2475 9,50 -0.06 031
11.05 24.20 2475 11.05 0.00 031
12.m 2452 24.75 1187 -0.04 0.35
13.m 2430 2475 1296 -0.07 0.31
1309 24.44 24.75 1396 -0.03 038
15.00 2430 2475 1496 -0.04 0.37
160 2430 2475 16.02 0.01 0.34
Remark:
" Calibration result: for the hidh calit

" Velority of standard
" Velodity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of Jiranatee Assoclates Co., Ltd. The Cup anemometer shown may differ from the

calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.

{
**End ﬂl(tﬂlﬂ
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.:f\\\:/_/”z Certificate Number
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NA.C Accredited colibration laboratory £ //—\\_‘\ k3
JIRANATEE ASSOCIATES COLLTD. ISO/IEC 17025:2017 4"‘"-!,;\\\‘\&
NSC-TISI-TIS 17025 Lol Page 2 of 2 Pages
gt NSC - TISI-TIS 17025

Jiranatee Awsacites Co,ld

63/14-15, 67/35-36

Fetchkasemn 7,7/1, Ad Watthapra, Bangiokyai,
Banghok 10600 [Thaitand)

Tel, +6608680812

Mobif: «668535959453

E-mail; jnac-cabbration@[iranates.com

Wi st wiwew [Iranates com

Wind direction measurement laboratory
Calibration services department

CALIBRATION 0367

Certificate Number

CWD-028-67

MEASUREMENT RESULTS *

The wind direction sensor was callbrated sgainst standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45°
Intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sersot |s rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in the table below.

CERTIFICATE OF CALIBRATION Air speed D' D'me —
mfs Degree [°) Degree [°) Degree [°)
Page 1 of 2 Pages P 0 P
45,000 46 i
MEASUREMENT ITEM + Wind Direction Sensor Calibration procedure: 90.000 91 1
MANUFACTURER + LS| Lastem The wind direction sensor was calibroted ogainst
MODEL/TYPE R Standard Rotary Encoder_model, AX4009TS- 5.04 135000 136 '
Dats logger: E-LOG DMO4-P3-5-U0 I on close test-section of Eiffel- 180,000 181 1 J“‘k
iy ind tunnel with S00 cm’ eross testsection e
SERIAL NUMBER : + 19050292 fype w : 225,000 226 o "
Islmnl;gge 1::37713 area. The WI-C1-008 bised on (FC,61400-12-1, 4 A"
_ i e Wind energy generation systems, — Part 12-1: a0 am K0 \:Vr,‘._..‘:'
DN i Power performance megsurémgnts of electricity 315.000 315 A0 5 0.80
CONDITION AS-RECEIVED : Used item producing wind turhines, March 2017 wos used as e ™ __55 —
CUSTOMER : United Analyst and Engineering Consultant Co., Ltd. @ colibration guideline. — - LT
81 Soi Urdomsuk 41, Sukhurmvit Road, Bangchak, . ) ) | —
Phrakhanong, Bangkok 10260 Traceahility: Callbration results oniy count for the tested olaee }‘
This certificate provides o traceability of The Direction of standard >
RECEIVED DATE 102 Aug 2024 meosurement  to  recognized  the  national " pirection of Unit Under Calibration
MEASUREMENT DATE 08 Aug 2024 edards, and to realization of the tional
ISSUE DATE 1 09 Aug 2024 system of Units {SI) through the NIMT (Nationgl
Metrology institute aof Thalland] via: Certificate
ENVIRONMENTAL CONDITIONS: number: DA-0036-23.
Ambient condition in the laboratory are as foliow:
Temperature 123.0£3.0 c Uncertainty of Measurement: .
Retative Humidity 5504150 %RH The ed”"‘”;:’t”"“”;”’"" of "‘”’“’_”f‘;”' s
Atmosgheric Pressure 110102 10 hPa Baged an e sanpor Wriseralnty multiplied by o

PLACE OF CALIBRATION

: Eiffel-type wind tunnel of liranatee Associates Co., Ltd.

coveroge  factor k=2, Which for o normal
distribution corresponds to o coverage probobility
of approximately 95%. The stondord uncertainty
has been determined in eccordance: with the GUM
“Evaluation of measurement data < Guide to the
expression of uncertainty in meassrement’

CALIBRATION CONDITION : Wind tunnel cross-seetion area’ 800 o’
Wind direction frontal area’ 52 em’
Diameter of maunting pipe’ - mm
Blockage ratio of test object’ o058 ]
Preconditioning : 24 hours at ambient conditlons.
Measurement Condition i The-average values during measurement are (24.3)°C, (45.1) %AH and (1005.1) hPa,
TABULATION OF RESULTS: B r i

The table on next page give the measured valies.

Calibrated by:
[ Mr. Sorawit Thaehalad |
1 Miss littraporn Lertsomphal

Mr. Parinya Booncharoen
Calibration Department M

h ¢ area of the wind tunnel
cross-section area of the tested object includs mounting pipe

of mounting pipe
)

tana'ﬁ'l:imuqu

1
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPR DUEl igc Eﬂ BE!E O!Tgii!

IN WRITING FROM THE LABORATORY



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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of 1ssue 3 January, 2025 Certification No, 002/25

Page : 1 of §

Object I Wind Speed & Wind Dirsction Data Logger
Manufacturer : SCARLET/TECH
Type I wL-21
Mfg Code F Wirsless Recaiver 2205DR0113

Wind Sensor 2205070113
Customer L United Analyst and Engineering Consultant Co..Ltd.

81 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260
Calibration Condition : Temperature 25.1 °C  Baromatric Pressure 10128 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Piatting Board

: Micromanometer Theodor Eriedrichs FCD14 Senal No. 8310118 | HOOK GAGE NO 1425

M.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 misec

Maodel DA-B50-3TV (sensor TR-80AH)

: Ultrasonic Anemometer

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Slandard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER : Theadar Friedrich : Dry No.8330/94 Wet No. 8389/34

: testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802
: Digital Baromater Vaisala Typ . V1220015
U B3
: [ngﬁa Barometer Vaisal AK4320001
Fa) 'y
\Pighod Promsut { :

STANDARD BAROMETER

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 181-454-2804,0-2399-0469

The Result of Calibration

Certification No. 002/25

3 January, 2025 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
misec inchey 420 | inches HI0 | msEC misec m/sec
1.00 = E 2 1.0 0.00
3.0z 30 0.02
5.00 = E = 5.0 0.00
7.04 - = = 7.0 0.04
9.02 = = - 9.0 0.02
11.02 % = 110 .02
13.01 = = = 13.0 0.01
15.01 e = = 15.0 0.01
17.02 = 17.0 0.02
20.02 = 20,0 0.02
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
20 oI gy 3

Calibrated by : ]\@W

Mr. Watcharapol Subwat

Mechanical Engineer

“enanslumauny



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. (002/25

3 January, 2025 Page : 3 of 5
Standard Barometer Tested Barometer Cormection
Pressure Pressure mbar
1012.05 1012 0.05
101125 1011 025
1012.82 1013 -0.08
1010.09 1010 0.09
1008.87 1009 013
1010.43 1010 0:43
1011,38 1011 0.39
1011.05 1011 0.05
1010.72 101 -0.28
1010.30 1010 0.20
1009.81 1010 018
1008.93 1009 -0.07
1009.35 1002 0.35
1008.88 1010 011
1010.57 1011 -0.43
101141 1012 0.59
101231 1mz 0.3
100975 1010 -0.25
101067 1011 -0.33
1011.01 1011 0.
Average

Calibrated by : }W

Mr. Watcharapol Subwat

Mechanical Engineer

lﬂﬂ?l"l'l‘lijﬂ’]‘l.li‘]ﬂ

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 002/25

3 January, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction
Prassure Pressure mmHg
75910 759 0.10
758:50 759 050
759.78 780 0.25
757.63 7e7 0.63
75671 75T -0.29
T57.88 755 012
758,60 758 0.60
7E8.35 758 0.35
758.10 758 10
757.78 758 -0.21
757.42 757 0.42
76,76 757 -0.24
757.07 757 o7
757.48 758 -0.52
757.99 758 0.01
758.62 758 -0.38
76029 [i) 029
757.37 To7 0.37
758.06 758 0.0&6
758.32 758
Average

Calibrated by : “W

Mr. Watcharapol Subwat

Mechanical Engineer

| ol % £
Metei{r_ﬂ‘l_lglcal Bis Bureau

Lanmi‘bimuqu



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 002/25

3 January, 2025 Page : S of §
Standard Temperature Sensor Reading
Temp. Reading Caorrection
e c ‘e
455 45 0.3
304 30 0.4
15.6 15 0.6
? u B3, )
Calibrated by : / “}w‘fr
NBMOK Caiibrgii%k 0 0y
£

Mr. Watcharapol Subwat Meteprological Instru

Mechanical Engineer

lﬂﬂ?l"l‘ﬂ!»llﬂ’]‘l.lf]ﬂ

THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumyvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issuc 19 February, 2025 Certification No. 106/25

Page : 1 of 5

Object 1 Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type - wL-21
Mfg Code Wireless Receiver 2205DR0114
Wind Sensor 2205070114
Customer £ United Analyst and Engineering Consultant Co., Ltd.

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

Calibration Condition : Temperature 251 °C  Barometric Pressurs 1011.3 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aleft Plotting Board
: Micromanometer Theador Friedrichs FCD14 Seral No. 9310118 1 HOOK GAGE NO 1425
N.I.5.T. Test Reference Numbsr 731/241460 : Standard Velocity at 20 - 30 misec
: Ultrasanic Anemometer Model DA-650-3TV (sensor TR-90AH)
Seral Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Veloelty at 0 - 20 misec
STANDARD THERMOMETER - Theadar Friedrich : Dry No.8390/94 Wet No, 8383/94
testo, testo 645 Sarial No. 02848057 : Thermoschneider No.818802

STANDARD BAROMETER : Digital Barometer Vaisala Ty 4 ar}h:-, V1220015
; : J,,
@I Barometer Vaisalg Ty ﬁgzoum

s ; 7 \ e I
Calibrated by : Nfﬁﬂ\'@ﬁ\_ slgiéd; 1/ ( --.' s it
Mr. Watcharapol Subwat M. Pisabd Plomsut ! _ ([ re &

Mechanical Engineer ]



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration
THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469 Certification No., 106/25
19 February, 2025 Page : 3 of S
Th e Resu’t Of Ca”bl" a ﬁ on Standard Barometer Tested Barometer Cormection

Certification No. 106/25 Pressure Pressure mbar
19 February, 2025 Page: 2 of 5 1012.05 12 0.05
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 1125 1011 0.25
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction 11292 1012 -0.08
m/sec lties M20 | inches 120 | mifsec misec misec 1010.09 1010 0.09
1.00 - - = 1.0 0.00 1008.87 1009 -0.13
3.02 z = = 30 0,02 101043 1010 0.43
5.00 - = = 3.0 0,00 1011.39 1011 0.39
7.04 # - - 7.0 0.04 1011.05 1011 0.05
9.02 - = - 9.0 0.02 1010,72 101 -0.28
11.02 = - = 1.0 0.02 101030 1010 0.30
13.01 & - - 13.0 0.01 100881 1010 -0.19
15.01 = = = 15.0 .01 1008.93 1009 -0.07
17.02 . = - 17.0 0.02 1009.35 1009 0:35
20.02 = = =. 20,0 002 1009.89 1010 -0.11
101057 1011 -0.43
Vane Angel Bench Stand Model 18112 1011.41 1011 0.41
Young Meteorological Instruments 1012.31 1m2 031
WIND DIRETION TESTED WIND DIRECTION 1009.75 1010 -0.25
0 0 101067 1011 033
lt} 90 1011.01 1011 0.01

180 Average

270 Calibrated by : ;‘\L;F\'\WR(T-D\_

Mr. Watcharapol Subwat
Mechanical Engineer

Calibrated by : i\ﬁ\ﬁ%ﬂﬁx

Mr. Watcharapol Subwat

Mechanical Engincer

——

. ’v‘
SIeAL Voo

—enanslumuny wnanslummuny



4353 Sukt

THAI METEOROLOGICAL DEPARTMENT

vit, B. Bangkok 10260 Tel. 081-454-2804,0-2399-046%

=

The Result of Calibration

Certification No, 106/25

19 February, 2025 Page : 4 of §
Standard Barometer Tested Barometer Correction
Pressure Pressure mmHg
769.10 759 0.10
758.50 759 0.50
759,75 760 0.25
o763 758 0.37
756.71 757 0.29
757.88 758 0,12
758.60 758 .60
758.35 758 0.35
758.10 758 010
757.79 758 -0.21
7o7.42 757 042
756,76 757 .24
757.07 757 Q.07
757.48 757 0.48
757.99 58 -0.01
FhB.62 758 (.38
75929 [~ 029
TaeaT 757 Q.37
75806 758 0.06
758.32 768
Average

rd
Calibrated by : }\Fﬁkﬂzr\

Mr. Watcharapol Subwat

Mechanical Engineer

wnanslumuny

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

19 February, 2025

Certification No. 106/25

Page =5 of 5

Standard Temperature Sensor Reading
Temp Reading Correction
e c e
45.5 45 0.5
304 30 04
156 16 04

Calibrated by : {

[\Iﬁqul“@fc}\_

Mr, Watcharapol Subwat
Mechanical Engincer

wnanslummuny



THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 February, 2025 Certification No. 110425
Page : 1 of 5
Object i Wind Speed & Wind Direction Data Logger
Manufacturer | SCARLET/TECH
Type g WL.-21
Mfg Code : Wireless Receiver 2205DR0116
Wind Sensor 22050TONE
Customer : United Analyst and Engineering Consultant Co. Lid,

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

Calibration Condition : Temperature 251 ®C  Barometric Pressure 10114 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board

: Micromanometer Theodor Eriedrichs FCD14 Serial No. 9310119 : HOOK GAGE NO 1425

N.I.S.T. Test Reference Number 731/241460 : Standard Velogity at 20 - 30 m/sec

Model DA-E50-3TV (sensor TR-90AH)

» Ultrasonic Anemometer
Serial Number 110730028 (sensor 120628688)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 misec

STANDARD THERMOMETER : Theodar Friedrich ; Dry No.8390/34 Wet No. 8389/94

: testo, testo 645 Serlal No. 02848057 : Thermoschneider No.818802
STANDARD BAROMETER : Digital Barometer Vaisala TWZOEH 5
Y
: 4 /fDTgTR?I Barometer Vaisala T){@%ﬂ%}& 0001
Calibrated by : Hﬁ#ﬂﬁﬁlﬂk Siglé:l: / | (Auﬁ;g;;is ’.'.'_
Mr. Piso ‘msut 1 for th J

Mr, Watcharapol Subwat

Mechunical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 110/25

19 February, 2025 Page : 20f 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
misec inchies HIO | mehen M0 | mfsec mse m/sec
1.0 - = = 1.0 0.00
302 5 - - 30 0.02
5.00 = - = 5.0 0.00
7.04 - = = 7.0 (n04
9.02 = . - 9.0 0.02
11.02 = - - 11.0 o2
13.01 = = = 13.0 .01
15.01 = - = 15.0 0.01
17.02 = = = 17.0 0.02
20.02 - = * 20,0 0.02
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION

0 1]

90 90

180 180

210 (TN
P Y N
A '
Calibrated by : Hﬁ ﬂccxrﬁu Cl‘uuhmm}'!‘?%% :
Mr. Watcharapol Subwat Mﬂt'?_"’mr‘?gtﬂ-'.-ﬁ-wr
Mechanical Engineer .i'\j’:_ \ > X
P

[\

| x-u-itﬁnms‘lﬁmuqu



The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT

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

Certification No. 110/25

19 February, 2025 Page : 3 of 5
Standard Barometer Tested Barometer Correction

Pressure Pressure mbar
1205 1012 0,05
101125 1011 0.25
101292 1013 -0.08
1010.09 1010 0.0%
100887 1009 013
101043 1010 0.43
1011.35 1011 0,38
1011.05 1011 0.08
1010.72 1o -0.26
101030 1010 0.30
1009.81 10 -0.19
1008.93 1009 -0.07
1009:35 1009 0.35
1009.89 1010 01
1010:57 1011 .43
101141 1011 0.1

1012.31 1012 o3

1009.76 10140 -0.25
1010.67 1010 0.67
1011.01 1011 0.0

Average

Calibrated by : Nﬁ'\&m’r’k

Mr. Watcharapol Subwat

Mechanical Enginger

ond

slummuny

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 110/25

19 February, 2025 Page : 4 of §
Standard Barometer Tested Barometer Correction
Pressure Prassure mmHg
759.10 759 010
75850 758 0.50
759.75 FE0 -0.25
757.63 758 .37
78671 57 -0.20
757.88 758 -0.12
758.60 754 -0.40
750,35 758 0.35
75B8.10 758 2.0
T57.79 758 (321
7ar.42 757 .42
75676 57 =24
757.07 57 0.07
75748 a7 0.48
757.09 758 0.0
758.62 759 -0.38
75929 759 0.28
T57.37 TET, Q.37
758.06 THE 0.06
7H8.32 758 0.32
Average

Calibrated by : H@hﬂ"‘ﬁ

Mr. Watcharapol Subwat

Mechanical Engineer

£ A
Calibration & Fest
Meteorological Instru

e al

ienaslamuny



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 110/25

19 February, 2025 Page : 5 of 5
Standard Temperature Sensor Reading
Temp. Reading Corraction
'c 'c e
455 45 0.5
304 30 0.4
156 15 0.6

Calibrated by :
NﬁM s\

Mr. Watcharapol Subwat

Mechanical Engineer

| o
Calibration & Tﬁ S
s

st

Metebr@!ﬂ_gital ‘lnsﬁ-p
y A 3

INNOVATIVE INSTRUMENT

INNOVATIVE INSTRUMENT COL LTI HEARDOFFN B

T30 MR 13 SO SUNTINAKL

AMPHOE BARG PHLESAMUT FRARKAN PROVINGCE IS0 THATLAND

CALIBRATION LAB

MREN LT TANIBON BANG KAED,

e o

HIIIFII

TEL: (6610-21 158601 FANC thini-2118-T140

i Bluofie Buswjuus ¢he

ACCREDITED

RN
o
o
Nt
“aaly ™

| _tmoiin mas 3
AL IIPATION L ALDRAT O
AL 208}

Page 1of3

Certificate of Calibration

Customer

Name UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-087
CONSULTANT CO.LTD. Request No - Req-2024-1363

Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong. Bangkok 10260

Unit Under Calibration Details

Measurement item

Avoustic Calibrator

Class

I

Manufacturer  (MdB Range : 94 dB / 1000 Hz
Maodel + CAL31 Instrament Status © Used
Serfal Number LRl

1D !

LIAE.EFM.167/2561

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

WL EIC)

(50 = 20 %RH )

(1013 =100 hPa )

; 20 June 2024

25 June 2024

- LAB | Acoustic

¢ In-house method CP-ACT-02 based on 1EC 60942:2017 Electroncoustics = Sound calibrajors

Reference Standard Muodel Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 147765 NIMT 16 January 2025

Traceability

Note

realization of the intermmational System of Units (S1)

. This vertificate providoes traceability of measurement (o recognized national siandard, and to the

The reported uncertainty is based on stundard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately

Calibrated By :

05 %

W Approved By :

Mr. Noppadon Luangart

J‘I‘:Pl

Mr. Pacit Mathavorn

wwnanslumun

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 25 June 2024

1
The results related only 1o the ftem colibrated. The certilicate shall pot be reproduced eacept m full. witheut written spproval of the Inmnanjhmququ

FMLTOB-ACTOZ Rew 03 lssue date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

INMOVATIVE INSTREUMENT COh, LTI, HEAL GFFICE

T 130 MK 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANRG PHLESAMUT PRAKAN PROVING E 1050 THALLAXE

TEL: (6600-21 H-58060+ ) FAX: (66K12115-7 1400

i Buluorited Busnguwue A8

m
oiT

ED

CALYEFIATON LABGHATORY
ALI90|

INNOVATIVE INSTRUMENT CALIBRATION 1 AB

INNOVATIVE INSTRUMENT (0, LT, HEAD OFFICE
et M e o

T30 MO0 I3 SOLSUNTINAKORN T TAMBON BANG KAED,

AMPHEOE BANG PHLESAMUT PRAKAS PROVINGE 1050 THAILANT e

TEL: (66821 16-53860-1 FAX: (6600-2116-7 140

Fage3of3

Fage 30f3
Certificate No : 24-ACT-087
Request No ; Reg-2024-1365
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Devinted value Measured Deviated value (+dB) Class 1 (= dB) i
94 dB / 1000 Hz 93.7% .22 - = 0.13 D25
Freguency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz)|  Deviated Measured (Hz) | Deviated (=%) Class | (£ %) o
94 dB [ 1000 Hz 100000 (LN = = (.01 (.70 Pass
Tatal Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uneertainty | Acceptunce limit
(Hz) Measured (%) Measured (%) (%) Class 1 ( £ %) st
94 dB /1000 He 014 - 0.40 25 Pass
Note :
Maximum-permitted
Function
Uneertainty of measurement
Sound pressure level 0.15 dB
Frequency 0. 20%
Total distortion+noise 0.50%

Acceptance limit was TECGI32:2017 Class |

= The calibration resulls exclude the calibrator prossure comection

- The calibration results exclude the microphone volsme correction

1
The remilis refsted only 1o the dlem colibrated, The cemificste shall not be reproduced except in fll, without writen approval of the Immﬂmmmuqu

FA-708-ACT-02 Rev. 03 tssue date 5/6/24

Certificate No - 24-ACT-087

Request No © Reg-2024-1365

Decision Rule for Statements of Conformity

oved for the of confi ¥ 10 each cality result will be applied using M AC-GR09 2019: Gubdelibes on the Reponting

The sandard decision mule emp

of Compliance with Specification as following Fig and stiiemerits

The miensurement resull plus the expanded uncernimty with g 93% covenpe probabiding were within the [mi

'
Fass © The measuremsent sesull was within the fimit. However, o portion of the expanded uncertainty of measurement at 85% exceeds the Tmit

|
Faal = The menairement resull was oul ol the Bimil Hewever, a portionof the expanded unceryiinty of ineasurement 28 958% is within the fimii.

Fail = The measurement fesult plus the copanded uncertainty with o 95% coverage prabahility were outside the fimit

Upper limit

I ! , Fail

Measured value

Pans’

95% expanded uncerainty <|l

Nominal

Lower limit

End of Calibration

L}
Thee résulis relied paly 10 the dem colibrated. The contficale shall not be reprodiced except m full, without writien approval of the Immﬂ’hmuqu

FM-708-ACT-02 Rev.03 lssue daze 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION L AR W,
AN i
N

o= 2
HBCWRRA .../ cnvamom s

INNOVATIVE INSTRUMENT OO0 LT0, JHEAD OFFICE

TIRAMOO LR SO SUNTINAKCTRN || TAMBON BANG KAED

wgn BuTun i Buswywus dbe

: = e .
AMPHOHE BANG PHLLSAMUT PRAKAN PROVINUCE 10530 THA L AN = W™ ACCREDITED
= N T
TEL (660121 - S860-1 FAN: (660021167140 T EALIBEATICN LABGRATONY
AC- 2081

Page: 1/7

Certificate of Calibration

Customer
Name LINITED ANALYST AND ENGINEERING CONSULTANT COLLTD Certificate No : 24-8] M-240
Address 1 Soi Udometk 41, Sukhumyvit Road, Banpchok. Prakanong. Bangkok Request No : Reg-2024-1459

11260
Unit Under Calibration Details
Micriphone Class . 2

Mensarement item Sound Level Meter

Manulacturer Larson Davis Microphone Maodel © 375A04
Model HLXT Microphone ST : 323471
Serin] Numher (HMIS2H9 Preamplifier Model @ PRMLXT2C
18] UAEEFM.114/2562 Proamplifier SN 071483
Resolution il dn Instrument Status © Lsed

Calibration Environment and Details
l'emperature SIIEEINE
Humidiey SU%RH = 20 *RH
Barometric Pressure 2013 BPa = 10 WP
Received Date 2 July 2024
Calibrated Thate 11 July 2024

Calibration Procedure In-house method CP-SEM-01 bused on 1EC 61672-3° 201 1 Electroacoustics - Sound level meters - Part 3 Periodic tosts

Location of Calibration Lah Acoustic
Reference Standard
Instrument Brand Model SN Dug colibration Tracebility
Standard Microphone GRAS AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFAGO0234 26 July 2024 TS1
Audio Generator Svamiek Svand] 131 & October 2024 WK Electric
Note

Thi reported uncertainty. is based on standard uncertainty multiphied by the Coverage Foctor k= 2, providinga level of confidence approximately 95 %,
P Y ¥ P I £ ¥

N ?‘1

Mr. Pacit Mathovorn

Calibrated By : p)f Approved By ¢

Mr. Noppadon Luangart
Service Calibration Engineer Calibration Engineer Supervisor

Rssue Date @ 11 July 2024

1
The results related only 1o the item calibrted. The cemificate shall not be reprodyced exeept in full, sithont writtien approvil of rhwﬂﬂqﬂwmﬂjqu

FM-TOR-SLAM-01 Rev.0d Issuc date $1424

INNOVATIVE INSTRUMENT CALTHRATION LAB W
¥ O

-\‘\,\i_/ e

INNOVATIVE INSTRUMENT OO0 LTE HEAD OFFICE

7130 MO0 13 SO0 SUNTINARORS |1 ITAMBON HANG KAED, e o ek o
AMIPHOE BANG PHETSAMUT PRAKAN PROAVINGE 1000 THANIL AN i Butur v Buswywus daha .
e S ——
TEL  C60M=21 Ma=5860=1 FAN: (660-3] FieT14) ';'r.f..l..\-‘\. CALIBRATION LABURATORT
AC-290]
Page: 2/7
Certificate No 24-5L.M-240
Request No Reyg-2024-145%
1. Indication at the calibration check frequency
LLC Serting Nominal Before Adjust After Adjust Aceeptance
UNCERTAINTY
FAST FA T 37-139 Level vuc ERR vec ERR Limit Result
Calibrator Setting () (i) (dB) (dB) {dB) (& dE) (= dB)
1000 He 114 dB 11376 1153 154 1138 0= 020 030 Pass
Nine Absolute sensitivity was established by the use of Sound Calibmior Brand SYANTEK. Model SV 35A, SN, 35079

2. Self-generated noise, Micropheone installed
VLC Setting

— Measured UNCERTAINTY
FAST /37-139

UUC Weighting (dB) (+dB)

A 271 10

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

Measured UNCERTAINTY
FAST ( 37-13%

UUC Weighting (dB) (+dB)
A 266 010
C 26.2 0.10
£ k6 10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptunce
ULUC Setting UNCERTAINTY
W { Limil
eighting Respone curve it ivaiis
FAST / 17-139 A e Z
2 (= dB) { = dB)
STD Setting (dB) (dB) (dB)
125 Hz 00 02 0.l (0,601 L5 Pass
1000 Hz 0.0 0.0 00 {60 L0 Pass
A0 He 0z 03 04 060 30 Pass
K000 Hz 0.3 04 2 0.70 50 Pass

The rezults related only to the jrem calibmted. The cerfificate shall not e reproduced except in full, without writien approval of ﬂlmﬂaﬁl

lumun

EM-TOR-SLM-01 Riev 058 Issor date 57624



INNOVATIVE INSTRUMENT CALIBRATION LABR

INNOVATIVE INSTRIMENT 00 LTR HEADOFTICT

TR AR |3 S0 SUS TINARORN |1 TAMBOSN BANG KAEG,

AMPHOL BANG PHLLSANLT PRAKAN PROVINCE 1053 TRHANLAN

TEIl

SO0-1 FAN: (0h10-2 ]

N AE

i BuTuniv Buavyum sihe

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSERUMENT OO, LTD. HEADOFEFICL

TEMARRY LR, ST SUNTINARKORS 1 PAMBUTS BANG KAED, N.D-VAT'VE

o AMVIPHOL BANG PHETSAMUT PRAKAN PROVINCE 10530 THANL AN uiy BuTunfiv Buswywue $fe

TEL G602 WSRO0 | AN 6600-2 1 167 | )
L]

Page:3/7

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

Cerificate No

Request Na

24-51M-240

Reqg-2024-1459

ULUC Setting Dieviation from various Frequency Acceplance
UNCERTAINTY
FAST ! 37-139 Weighting Respone curve Limit Result
STD Setting A ldB) C (dB) Z (dB) (£ dB) {+dB)
63 Hz 02 0.0 [INi] 10 Pass
125 Hz -0.1 Lt (L] 1.5 Pass
2530 Hz =0 (E1Y) LUK} L5 Pass
S0 Hz Eill} i} 00 1.5 Pass
1000 He 0.0 0o o .20 1.0 Pz
2000 He 0,0 (K1) i 20 Pass
ETTATI B (1] [N} [1X1] i Puss
8000 He K] 00 {LX1] 51 Pass
16000 Hz -6 (.1 0.1 +5; <IMF Pass
6. Freguency and time welghtings at 1kHz
TUC Setting 5T Measured Acceplunce
UNCERTAINTY
FAST /37139 REF uue ERR Limit Result
ULC Weighting (dB) (dE) {dB) {+dB) (+dB)
A 114.00 114.0 0.0 020 Pass
i 11400 1140 (o 0,20 0,20 Pgs
z 18400 140 [i51] 0,20 Pass
LEUC Setting ST Measured Acceplance
UNCERTAINTY
3T-139 1A REF () ERR Limin Result
UUC Time Respone (dB) sy (dB) {=dB) i+ dRB}
Fasl 114,00 1140 LA [INI4] Passl
Slow 11400 114.0 0.0 20 010 Pass|
Ley 11400 114.0 0.0 (ER) Passl

1
This resilis kelated euly to the item ealibrated. The cerfifiente shall not be regrodieed except in fll, without writen .wnnm‘-rn{aﬂﬂﬁﬁhﬂw

FM-TOE-SLM-441 RevdM |

Certificate No 24-SLM-240

Request No Req-2024-145%

7. Long Term Stability

ULC Setting Measured Acceplance
UNCERTAINTY
FAST/ A/ 37-139 LR Limit Result

STD Setting (dB) (+dB) (£dB)
Tnitmal | 14,0
Final 1140

Deviated 0.0 o 030 Pass
8. Level linearity on the reference level range
LUC Setting Anticipated Deviution Aceeptance
UNCERTAINTY
FAST/ A/ 37-130 REF Lo ERR Limit Result
STD dB (dB) (dR) (UB) (=dB) (+dB)
139.00 139 139.0 0.0 i1 Pass
134.00 134 134.0 0.0 1 Pass
129,040 129 129.0 0.0 Ll Pass
124.00 124 124.0 00 I Pass
11900 1e a0 ] 11 Pass
1400 114 140 0.0 1.1 Pasy
109,00 109 109.0 0.0 11 Pass
104,000 ([ 104.0 1 11 Pass
84900 LT 99,0 11} L1 Pass
a4, 00 a4 4.0 00 11 Pass
0 He B0 {181 11
4,00 "4 Ha (] o Pasa
030

7900 T 9.0 1} Il Pags
1400 74 4.0 0 I} Pasg
A5.00 f9 ] 0 L1 Pass
64,00 6 640 0 L1 Pass
56,000 50 4.0 (hir L1 Pass
3400 54 40 0.0 L1 Pass
40,00 W 490 0.0 L1 Pass
4400 44 0 (0] L Pass
39.00 39 192 02 1.1 Pasy
38000 38 13 03 1.1 Pass
3700 37 374 Ih4 1.1 Pass
16,001 36 365 03 11 Pass

1
The resules reloted only to the item calibrated. The cernificate shall not be reprodiced except in full, withour wrtten apprival of ”"aﬂaﬂﬁh‘ﬂququ
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Certificate Na 24-S1LM-240
Request No Req-2024-145%
9. Level linearity including the level range control
ST Measured Aceeptunce
UNCERTAINTY
REF e ERR Limit Result
LUC Range (dB) dB) (UB) (+dB) (+dB)
4180 421 02 i Pass
37-139 0,30
114 114.0 0.0 1:1 Pass
10. Tone burst response
ULIC Setting STD Anticipated Messured Acceptance
UNCERTAINTY
i Tanchurst Rer L ERH Limit Resuli
LU Time Respone {ms) [C13] (dB) (B [ (+dB)
200 135.0 134.9 0.1 1.0 Pass
Fasy 2 1180 17.9 -0 +10,-2.5 Pass
0,25 109.0 1088 1.2 +.3, 5.0 Pass
206 128.0 128:5 1.1 10 Pass
Slw 0:20
2 109.0 108.9 0.1 F10.-5.0 Pass
200 1290 129.0 0.0 1.0 Puss
SEL 2 108, 109.1 0.1 +10,-23 Pass
0.25 1Hx ) HMLL L0 +1-5. 50 Pass
11, Peak CSound level
ULC Setting Anticipated Measured Acceplance
UNCERTAINTY
FAST/( REF ULC ERR Limir Result
STD Setting (8} (dB) (dB) { £dH) (= dB)
Complete cyele 1374 136.6 080 30 Pass
Positive half eyele [364 136.2 0,20 020 20 Piss
Negative half cvele 1364 136.2 20 2.0 Pasy

The results related only 1o the ttem calibrated, The certificn il ot be reprodi

except Hy UL welthiout writien spproval of ||.{Igﬂﬂﬂ ‘lt]ﬂw qu

FAM0R-SLM-01 Rev. 4 lssar date 576774

INNOVATIVE INSTRUMENT CALIBRATION | AR

INNOVATIVE INSTRUMENTCOL LTI HEADOFFICE

1L}

130 MO 18 SO SUSTINARKORN [ TAMBON HANG KALED, 'NNDVAT'VE

i buluoafidd Busvyome e

AMPHOE BANG PHE] SAMUT PRAKAN PROVINUE 10540 THALL

TEL: (663021 165860 | FAN- (66021 16-714)

Page: &/7

Cenificate No 24-SLM-240

Request No

12. Overload indication

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A7 37-139 rue Limit Result
STD Setting (dB} {+dB) {4 dB)

Postiive one-hall cycle 144 6

Negative one-half cyc

Deviated {1 020 | o]

13. High Level Stability

UL Setting Measured Acceptance
UNCERTAINTY

FAST/A /37139 e Resull
STD Setting (dB) (+dB)
Iratial 138.0
Final 1380
Devioted .0
Note :
Muximum-permitted
Function
Uncertainty of measurement

| Inglication ut the culibration check freguency Mot upplicable
1 Seli-genersted novse, Microphone mstalled Mot applicable
3. Sell~genenited noise, Mictophone replaced by the electrical fnput signal device Not applicable
4 Acoustic sienal test of frequency weightings al 10 Hz o 4 kHz 60 did

4. Acoustic signal test of frequency weightings ot =4 kHz 1o 10 ke 070 di

5 Electrical signal test of frequency weightings, Weighting network respone with refative o | kHz (.20 dB

6. Frequency and time weightings ot 1kiz 20 dB

7. Long Term Stability n10d3

8. Level lincarity on the reference level range 030 dB

9. Level linearity including the level range control (.30 dB

1), Tone burst response 0,30 dB

i1, Peak C' Sotnd level 0,35 dB

12, Overload indication 025 dB

13, High Level Stability 0,10 B

Acceptmnoe Iimit ond Moximum-permitted Unceramiy was JEC B16T2-1 2015

il wet be reproduiced exeept in full, sithont writken approval of Iltaﬂﬁwﬁhlﬂqu u

EM-T0R-51.0-01 Ry

The regnlte related omly to the iem calibrated. The e2nific;
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Certificiie No 24-51LM-240

Request No Rey-2024-1459

Decision Rule for Statements of Conformity
The standdard decision nile employed for the mensents of confonnity 1o each calibranen result will be applied s [EAT-GRIH2015; € mndelimes oo the
Reporting of Complisnce with Specification as follewing Fie und statements

Pags = The mesmement reaull phus the expanded uncertainty with a 45% coverage probabiliy were within the Lini

Fass' = The measurement result was within the limin, However. o portion of the ovpanded uncenanty of measurement a 95%, exceeds the himit
Fm]I The inessurenent resull was oot of the Timit. However, o poron of the expunded uncenamty of measurement ol 95" i witlun the limi
Fadl = The easirement sesult plus the expanded uncerabily with 3 3% coverage probability wene outside the Finii
| I .
I ] Upper limit
Maasured valug Fail!
4 [ Pass'
95% expanded uncertainty —
Pass "
o MNeminal
Lower limit
End of Certificate

1
The resulte veloted by 10 the ifem calibrated. The cerificate shall not be reproduced except in fll. sithout written approval of lhtﬂﬂaqﬁhjmuqu

PM-T08-SLM 01 Rev.04 Issoe dote S6°24

INNOVATIVE INSTRUMENT CAL IHRATION | AB Ny,
2 7

INNEAATIVE INSTRUMENT C0 LT HEAD GFFICE

i
Yo

4

L

TN OVAT IV E

T OO T SOESUNTINAKORN 11 TANBON BANG KALED.

AN} Nations! Avcrediat

= 3 s Aeraiiratian Bt

AMPHOE BANG PHETSAMUTT PRAKAN PROVINCE 050 THATL AN wiiu Bvluafv dusmgame 1iia 2 4_._.:\\ + ACCREDITED

A e B ST

TUL (M2 10501 FAN] (960-2116:7 141 KATAATS CALERATION LABORATORY
AC-394]

Fage: 17,

Certificate of Calibration

Customer
Name ¢ UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certificate No ¢ 24-81LM-234
Address ¢ 81 Sol Udomsuk 41, Sukhumyit Road, Bangchak, Prakanong, Bangkok Request No ¢ Req-2024-1453

10260

Unit Under Calibration Details

Measurement item : : Bound Level Meter Microphone Class © 2
Minufacturer Larson Davis Microphone Model - 375802
Model : Lx12 Microphone SN - 011740
Serial Number : (003286 Preamphifier Model - PRMLxT2H
{8] ¢ UAE.EFM.I02:2562 Preamplifier 5/N : 056087
Resolutinn o0 odB Instrument Status @ Usied

Calibration Envieenment and Details
Temperature it i - iy |
Flumidity LS50 %RH £ 20 %R

Barometric Pressure ¢ M3 hPa sk 10hPa

Received Date o Dduly 2024
Calibrated Date 10 July 2024
Calibration Procedure ¢ In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration Lah Acoustic
Reference Standard
Instrument Brand Maodel SN [Jue calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAN
Multifrequency Calibrator Quest Quest-cal EFANN 34 26 July 2024 Ts!
Audho Generator Svantek Swanddl] 131 8 Cctober 2024 WK Eleetric
Nute

The reported uncertainty is based on standard uncenanty multiplied by the Coverage Factor & = 2, providing 4 level of confidence approximately 95 %o,

Calibrated By : mé‘, Approved By : MFa

Mr. Pacit Muthovern

Mr. Moppadon Luangart
Service Calibration Fngineer Calibration Engineer Supervisor

Issue Date ¢ 10 July 2024

1
The reqnbis relared only to the fem colibmted, The certificate shall not be reprodiseed exoept in fll, without written approval of wﬂaﬂmuqu

TM-TOR-SLAEO) Rovd fasue dote 5624
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Centificate No. © 24-5LM-234
Request No E Reg-2024-1453
1. Indication at the calibration check frequency
LUC Setting Nominal Belore Adjust After Adjust Acceplance
UNCERTAINTY
FAST A 37-139 Level vuc ERR vue ERR Limit Result
Calibrater Setting (dB) (dB) (4B) (dB) (dB) (4 dB) ( + 4B}
1000 Fz 114 dB 113;76 1144 0.64 1138 +00.04 020 0.3 Pass
Naote ! Absalule sensitivity was established by the use of Sound Calibrator Brand SVANTER, Model SY 35A, SN, 58079

P

. Self-generated noise, Microphone installed
LUC Setting

FAST /37-139 Measured UNCERTAINTY
AST /37

UUC Weighting (dB} (+dB)

A k| 0,10

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

UUC Setting

Measured UNCERTAINTY
FAST/ 37-139

VUC Weighting (dB) {=dm)
A 3t a.ln
£ 306 010
A A 10

4. Acoustic signal test of frequency weightings {Without Windscreen)

Deviation from various Fregueney Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit Wit
FAST / 37-139 A C Z
(= dB) (4 dB)
STD Setting (dB) (B (B
125 Hz 0.0 01 1 (IR 1.5 Pass
1000 He LRI 0 (LE1] 060 1.0 Pass
4000 Hz 1.2 ) 12 060 in Puss
ROO0 1z 7 28 20 070 A0 Pass]

The resulis relased only 1o e item enlibraled, The

shall.not be reprod 'L‘.(ﬂ:piInI'||II.\AI|I|m|Iwri‘l:l\ap‘pm\-nlnltaﬂﬂqﬁmuﬂﬂququ

FA-T0R-BLAM-00 Rew 04 ssng date 340034
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Certilicute No 24-8LM-234
Request Mo © Req-2024-1453

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

ULC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit Result
STD Setting A {dB) C (dis) Z (dB) (£ dB) (+dB)
63 Hz R 0.0 oo 240 Puss
125 b 0.1 00 0 1.5 Pass
250 Hz .1 tR1] LA 1.5 Puss
500 Hz LK ol o 1.3 Prss
1000 Hz LK) o 00 020 L Puss
2000 Ha 0.0 0.1 0.0 20 e
A0 Hz 0.6 [4HH) LX) 30 sy
BN Hz LHE] .0 [tA1) 30 Pass
16000 Ha 0 0.4 -0.1 +5. <INF. Puss
6. Freguency and time weightings at 1kHz
LUC Setting 51D Measured Aceeptance
UNCERTAINTY
FAST 37-139 REF ULl ERR Limit Result
LUC Weighting (dB) (dB) (dB) {+dB) {+dB)
A 11400 1140 0.0 020 Pass
C L1400 1140 0.0 0.20 (.20 Pass
& 1400 1140 .0 0.20 Pass
VUC Setting STD Measured Acceptance
UNCERTAINTY
37-139 1A REF vuc ERR Limit Result
ULC Time Respong (ds) (dB) (dB) (+db) (+ dB)
Fast 11400 1140 LIRS .40 Passl
Slow I 14,00 (RERL LA (K20 .10 Passl
Leg 114.00 L1140 0.4 10 Passl

1
The resalis relaed only 1o the fem calibmsed, The cenifleate shall nen b reproduced except in fll withow written approval (\Ilmﬂaqﬁhiﬂququ

TN-TOH-SL MO0 Riew 04 Disise dote 57624
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Page 1 4/7
Cenificate No 24-51.M-234
Reyuest No Reg-2024-1453
7. Long Term Stability
LUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A/ 37-139 e Limit Result

STD Setting () {+dB) [+ dB)
Initial [REA]
Final 114.0

Devaated {E1] 010 0.30 Puss
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST / &/ 37-139 REF vuc ERR Limit Result
ST dB (dB) (dB) (dB) (i) { +dB)

139.00 139 1390 o LM | Pass
134,00 134 1340 un 11 Pass
129,00 128 129.0 0 11 Pass.
124.00 124 124.0 0.0 11 Pass
119,04 119 119.0 ] 11 Puss
11 14 140 on 11 Pasg
109,00 109 109.0 0.0 11 Pass
104040 104 4.0 oo L1 Pass
9500 99 LR oo 11 Mass
94,0100 94 940 0.0 11 Pass
#9900 "y w0 oo 11 Pass
#4400 a4 B0 0o (h.31) L Puss
79.00 ] 9.0 (i} 11 Pass
400 74 740 .0 1.4 Pass
%00 ] a0 00 1.1 Pass
k00 i 640 00 I Pass
A9.00 59 340 0.0 1.1 Pass
5400 54 340 0.0 R 'ags
45.00 =l 49,1 [} 14 Pass
44,00 4 442 02 1 Pass
43,00 43 433 03 | Pass
42.00 42 4213 153 11 Pass
a1.0n i 414 04 11 Pass

1
The resuilis related only o the em colibrated. The certificate shall not be reproduced exeept in full. wathont written approval "'mﬂﬂQﬁhﬂQUﬂu

P H0-SLAR Bew (14 [ssue date $06724
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Centificate No 24-5LM-234
Request No Reg-2024-1453
9. Level linearity including the level range control
UUC Serting STD Measured Acceptance
UNCERTAINTY
FAST/ A REF uuc ERR Limit Result
ULC Range (dB) (B () (+dB) {+dB)
46.30 464 ol 1.1 Pass
37-139 030
114 114.0 (X1 1. ass
10. Tone burst response
5TD Anticipated Measured Acceptance
UNCERTAINTY
AIET-130 Toneburst Rel uoc ERR Limit Ruesult
UUC Time Respone {ms) (dB) (UB) (dB) (+dB) { +dB)
200 1350 134.9 4.1 1.0 Pis
Fast 2 1180 1126 0.4 +1.0, 2.5 Puss
023 109.0 108.6 0.4 1.5, =50 Pass
200 128.6 1285 0.1 1.0 Prss
Slow 320
2 (TR 10849 0. +10, -5.0 Pass
200 1290 129.0 0.0 1.0 Pass
SEL 2 10894 9.0 0o +1.6, 725 Pass
0.25 100.0 998 <2 +1.5,-5.0 Pass
11. Peak C Sound level
ULC Setting Anticipated Mensured Acceplance
UNCERTAINTY
FAST/C V95142 REF uuc ERR Limit Result
STD Setting (dB) (dB) (dB) (= dB) (= dB)
Complete cyele 1374 1368 RO i Iass
Pasitive half cvele 1364 1362 =020 020 20 Trags
Negative hall cyvcle 1364 1362 .20 2.0 Pass

1
related ondy tn the item calibrated. The conificate shall ner be reprodoced except in full, without written opproval of 'mﬂaﬂ'ﬁhﬂ’)uﬂu
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Certificale No

Request No

12, Overload indication

24-51 M-234

Req-2024-1453

UL'C Sctting Measured Acceptance
FAST/A/3T-139 vec 7 Limit Result
STD Seiting (dB) (4 dE) (&dB)
Positive one-half cyele 145.5
Negative one-half eycle 1454
Deviated i .20 1.5 Pass
13. High Level Stability
LUC Setting Measured Acceptunce
UNCERTAINTY
FAST/A /37139 vuc L Resull
STD Setting (B} {+dB) (+dB)
Initial 138.0
Final 1380
Deviated (181}
Note :
Maximum-permitted
Function
Uncertainty of measurement

1. Indication af the calibration check freguency

Mot applicable

2. Seli-genevated notse, Microphone installed

Mot applicable

1. Self-generated noise, Microphone replaced by the electrical mput signal device

Mot applicable

4. Acoustic signal test of freguency weightings ot 10 Hez w4 kHz

60 dB

4. Acoustic signal test of frequency weiphtings st >4 kHz 1w 10 kHz

.70 dB

5. Electrical signul rest of frequency weightings, Weighting netwark respone with relative to | kHz

0.20dB

6, Frequency and time weightings a1 1kHz

0.20 dB

7, Lang Term Stability 010 dB
B. Level Imearity on the reference level range 0,30 dR
4, Level linearity including the level range control 030 dB
1), Tone burst response 030 48
L1 Peuk C Somnd level 0.35 dB
12, Owverload mdication 025 dB
13, High Level Stubility 0.10 dB

Acceptance limit and Maximum-permitted Uncertainty was 1EC 61672-1:2003

1
The resulis related only fo dhe item calibmied. The cenificare shofl ot be reproduced except in full without written approval of rmuﬂﬁqs‘Luﬂ'JUﬂu
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Cenilicate No 24-5LM-234

Request No Reg-2024- 1453

Decision Rule for Statements of Conformity

Thye stanclard decision mbe employed for the stuiements of conforminy 1w each calibsi

s reail will be applied wsing 1LAC-GROR019: Guidelines an the

Repoming of Compliance with Specification as following Fig. and siaements

Pass = The measurement resuli plus the expanded unceruinty with a 95", cove prehability were withim the i

Pass = Thi menaurement e i the Timit, However, a parion of the expumded yneerininy of measurement a 03 exoeeds the it

! :
Fail = The mensurement resilt was ot of the Hmit. However, a partion of the expanded wncertainty of measarement a 955, is within the linit

ail = The measurement resull phus the expanded wncertaingy with a 95 prohability were outside the G

Upper limit

Fail

Megssured value Fail'

’ : Pass'
05% expandad uncartainty

Naminal

Lower limit

End of Certificate

1
The resubis reluted only 1o the item calibmted. The cenificite shatl not be reproduced excepl m full, swithout written approval of Wﬂaqﬁluﬂquﬂu
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ELECTRICAL AND ELECTRONICS INSTITUTE \lé_’/:/’,

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

) 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ”,f/f"f‘:&\\\
amulviSannsalind Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 NECTELTE 12000

ELECTICAL AND ELECTAONICS ST CALIBRATION 0119
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240291EA
Operation No.: CP2024070254

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)

ID No.: UAE.EFM.033/2564

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

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 5 - 6 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

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 Develggment.
Page 1 of 6 I.Ul’lﬂ‘ITqi;ﬂ?lTﬂﬂ&I

F-CAL-004 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240291EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)

ID No.: UAE.EFM.033/2564

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 PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
5)[Pressure humidity and CL1-P240023 24 March 2025

Temperature Transmitter PTU301 13950483 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTUZ01 L3950484 CD20240143EA 12 June 2025
’ CB20240035EB 13 February 2025
7)|Performance Audio Analyzer Ug903B MY56510003 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 Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
1
wnanslummun
Page 2 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.: CP20240291EA Certificate No.: CP20240291EA

Calibration Report Calibration Report

Function : 2. Self-generated Noise 5.2 Time weighting at 1 kHz

2.1 Microphone Installed Time Measured value Deviated value Acceptance limits
Measured value Weighting (dB) (dB) (dB)
(dB) Fast 94.0 0.0 +0.1
29.3 Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value Function : 6. Long-Term Stability
Weighting (dB) Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
A-weighting 29.1 Time Period to Reference Record SPL at Deviated value Acceptance limits
C-weighting 28.8 Apply Signal SPL Conclusion of Time
Z-weighting 34.1 (min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)

Meter free-field acoustic response at a level of 84 dB. Function : 7. Level Linearity on the reference level range

Frequency Deviation from various Frequency Weighting Response Curve 7.1 Level Linearity on the reference level range, Upper
C-Weighting A-Weighting Z-Weighting Acceptance limits Anticipated Measured value Deviated value Acceptance limits
(Hz) (dB) (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
125 0.3 0.1 0.3 +1.5 94.0 94.0 0.0 +1.1
1000 -0.1 -0.1 -0.1 +1.0 99.0 99.0 0.0 +1.1
8000 0.2 0.2 0.2 +5.0 104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
Function : 4. Electrical signal tests of frequency weightings 114.0 114.0 0.0 +1.1
Weighting network response with relative to 1 kHz. 119.0 119.0 0.0 +1.1
Frequency Deviation from various Frequency Weighting Response Curve 124.0 124.0 0.0 +1.1
C-Weighting A-Weighting Z-Weighting Acceptance limits 129.0 129.0 0.0 +1.1
(Hz) (dB) (dB) (dB) (dB) 134.0 134.1 0.1 +1.1
63 0.0 0.0 0.0 +2.0 139.0 139.1 0.1 +1.1
125 0.0 0.0 0.0 +1.5 140.0 140.1 0.1 +1.1
250 0.0 0.0 0.0 +1.5 141.0 141.1 0.1 +1.1
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 -0.1 0.0 5.0
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 10.2
Z-weighting 94.0 0.0 +0.2
1 1
wnaslumuny wnanslummun
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Certificate No.: CP20240291EA

Calibration Report

7.2 Level Linearity on the reference level range, Lower

Certificate No.: CP20240291EA

Function : 11. High-Level Stability

Calibration Report

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

Time Period to
Apply Signal
(min) (dB)

Reference SPL

Record SPL at
Conclusion of Time

Period (dB)

Deviated value

(dB)

Acceptance limits

(dB)

5 139.0

139.0

0.0

+0.3

Uncertainty of measurement

) Maximum-permitted uncertainty
. Uncertainty
Function 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 0.30 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 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.1 0.1 +1.1
42.0 42.2 0.2 +1.1
41.0 41.2 0.2 +1.1
40.0 40.3 0.3 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 135.9 -0.1 +1.0
Fast 2 118.8 -0.2 +1.0;-25
0.25 109.8 -0.2 +1.5;-5.0
Slow 200 129.5 -0.1 +1.0
2 109.9 -0.1 +1.0;-5.0
200 130.0 0.0 +1.0
LAE 2 110.0 0.0 +1.0;-2.5
0.25 101.0 0.0 +1.5;-5.0

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 135.4 134.8 0.6 +3.0
cycle
Positive 134.4 134.0 -0.4 2.0
half cycle
Neative 134.4 134.0 0.4 2.0
half cycle
Function : 10. Overload indication
{
— Measured value (dB) n Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.4 143.4 0.0 b5
N1 IAUA
Page 5 of 6 F-CAL-005 Ed.1

Remarks:
a sound calibrator.

2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 2.

4. The coverage factor k = 2.00

- - End of Report - -
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1. Indication at the calibration check frequency can not measured because customer does not provide
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q e,
INNOVATIVE INSTRUMENT €00, LT0 HEAD OFFIC ‘{\\\M:\"/./F//';,
iy, et ] "
T3 MO0 1R SOLSUSTINAKORN |1 TAMBON BANG KAEO | Lo e ilm »
EL X \ecruditation Saarg
ANIHOE BANG PHI | SARIUT PRAKAN PROVINGT 16540 THAIL AN b BuluniW Buswmnid iAs T ———~F L eniteo
= N CEEER
VEL | (60021 1658601 FAN: (66)1-21 16-7140 Dok N CALIBRATION LABORATORY
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Certifieate of Calibration
Customer
Nime UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certificate No ¢ 24-SLM-214
Addidress 81 Soi Udomsuk 41, Sukbumvit Road, Bangchak, Makanong, Bangkok Request No @ Reg-2024-1379

10260
LUnit Under Culibration Detaily
Measurement item ;

1 mound Level Meter Microphone Class : 2

Manulacturer ¢ Larson Davis Microphone Model @ 375A04
Madel LxT2 Microphone S/N | 328675
Serial Number INMIS3GR Preamplifier Model | PRMLxT2C
11 UAE EFM.03572564 Preamplifier SN @ 073794
Resolution 701 dB Instrument Status : Used

Culibration Envirenment and Details
Temperature 23e L2
Humidity S0 “ARH £ 20 %RH

Barometric Pressure {1013 hPs = 10 hPa

Received Date - 24 June 2024

Calibrated Date 2 July 2024

Calibrarion Procedurye © In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Elecimacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration - Lab Acoustic

Reference Stundurd

Instrument Brand Mundde] SN, D calibralion Tracehility
Standard Microphone GRAS HAN 168273 20 August 2024 GRAS
Multifreguency Culibrator Cruest Quest-cal EFADOO234 26 July 2024 sl
Audio Generator Svantek Svand0l 131 # October 2024 WK Electric

Note

The reported uncertainty is based on standard uncerainty multiplied by the Coverage Factor & = 2, providing a level of contidence approsimately 95 %,

Calibrated By : M/ Approved By ; M ?*‘l

Mr, Pacit Mathavorn

Mr. Noppadon Luganpart
service Calibration Engineer Calibration Engineer Supervisor

Issue Date @ 2 July 2024

1
Thie resnlos related only o thee ftam calibrted. The oerificate shall ner be neproduced cxcept in fall, without written approvil ufrmnﬁnﬁmﬁququ
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INNOVATIVE INSTRUMENT CALIBRATION LAB
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INNOVATIVE INSTRUMENT €00 LTIY HEAD OFFICE \\H‘_i/,
N T
TAREMOEE L3 S0 STNTINAKORN 11 TAMBON BANG RAE, m = v -
X ang ) Aecrediiation Board
AMPHOE BANG PHLLSAMUT PRAKAN PROVINGE 10240 THAILAN //‘:“:\"“ S ACGREDITED
AN e
TEL: CO0I21 H-S800-1 FAN: (66012 116-7140 T CALIGRATIN LABDNATOHY
AC. 3951
Page +2/7.
Certificute No 24-5LM-214
Request No Req-2024-1379
1. Indication at the callbration check frequency
UUC Setting Nominal Before Adjust After Adjust Aceeplance
UNCERTAINTY
FAST /A 37-139 Level uue ERR vuc ERR Limit Result
Calibrator Setting (dB) (dB) {dB) (dB) (dB) {4 dB) {+dB)
1000 Hz |14 dB 11376 114.0 024 11338 +04 020 030 Puss
Mote Ahbsolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Madel SW 35A, 8N, 58079
2. Self-generated noise, Microphone installed
LU Setting
2 Measured UNCERTAINTY
FAST F37-139
ULC Weighting (di} (4dB)
A 138 0.1
3. Self-generated noise, Microphone replaced by the electrical input signal device
TUC Setting
Measured UNCERTAINTY
FAST 1 37-139
LULIC Weighring (dB) (£ dB)
A 281 thlh
(& 279 010
£ krd| .10
4. Acoustic signal test of frequency weightings {Without Windscreen)
Deviation from varions Fregquency Ageeplanee
ULC Setting UNCERTAINTY
Weighting Respone curve Limit Rosult
FAST 1 37-13% A LY Z
. (+dB) {£dB)
ST Setting (uB) (dI5) (dB)
125 He 0.1 0l 0.1 .60 1.5 Pass
1000 Hz (0 00 0.0 (.60 1.0 Pass
000 He .6 0.6 & .60 EX Pass
BOO0 Hz A 0.4 0.4 0.7 50 Pass

1
The venlts related ouly o the em calibrated. The cenificaie shall not be reproduced except in full, withou! welllon approval nl'l*ﬂﬂlﬁ ﬁhﬂ‘lﬂﬂu
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Page 13/7.

Certificate No :© 24-SLM-214

Request No ¢ Req-2024-1379%

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

LUC Serting Deviation fram various Frequency Aceeplunce
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) £ (dB) (+dB) (4 dB)
63 ez A 0.0 (ER1] 20 ass
125 Hz 0.l 0.0 0.0 18 Pass
250 He ~(L1 0. {181] 1.5 Piss
00 Hz 0.0 0.0 A1} 1.5 Pass
1000 Hz i 0.0 0.0 020 10 Pozs
20000 Hz W1 01 0.0 20 Pass
4000 Hz (.61 0.0 .1 30 Pass
8000 Hz | 00 i 50 Piss
bl Ha 0.0 0.0 0.l +5, =INF Pass
b, Frequency and time weightings at 1kHz
LU Setting ST Measured Aceeptunce
UNCERTAINTY
FAST/37-139 REF (M€ ERR Limit Resuli
ULUC Weighting (dB) (dB) (dB) (+dB) (4 dity
A 114,00 1140 IRl .20 Pass
6 114 00 1140 0.0 020 020 Piss
x | L 0o 1140 (LK1 020 Pass
ULC Setting STD Measured Aceeplunce
UNCERTAINTY
37-1307 A REF {11 8] ERR Limit Result
LUC Time Respone (i) {dB) [13] (£ dB) (= diy)
Fast 114,00 1140 0.0 0.10 Pass|
Slow 114.00 1140 0.0 020 ol P'assl
Leg 114,00 1140 {50 {10 Tass]

]
The reault related valy 1n the item enfibrated. The cerfificate shall nor be reproduced exeept in Mk, withous writien approvil of .Lﬂﬂﬂ']ﬁluﬂ’n]ﬂu
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Page 4/7 .
Certificate No : 2-SLM-214
RequestNo  : Req-2024-1379
7. Long Term Stability
LLC Serting Measured Acceptance
UNCERTAINTY
FAST rAf37-139 vuc Limit Result
ST Setting (eBB) {+dB) {=dB)
Initial 140
Final L0
Deviated o0 010 030 Pass
8. Level linearity on the reference level range
LLC Setting Anticipated Devintian Acceplance
UNCERTAINTY
FAST /A 37-139 REF v ERR Limit Result
STD dB (diz) (dB) {dB) (+dB) (+dB)
139410 139 139.0 0.0 1.1 Pass
13400 134 1340 0.0 L Pass
1249.00 124 1290 (1] Tl Pass
124400 124 124.0 0.0 1.1 Puss
L1900 14 Han (1] 13 Pass
L1400 114 1140 00 1.1 Pass
10800 ] 105.0 ] 1.1 Pass
104,00 104 14,0 on L1 I*ass
G400 99 9.0 0.0 1.1 Pass
G4.000 94 019 <01 1.1 Pass
EB00 89 BES =01 lil Pss
0,30
24,00 &4 B39 0.1 1.1 Pass
79,00 il TES -0l L Pass
TH00 e} 739 <01 11 Pass
G901 (i) 689 -0 L1 Pass
6 00 i 639 0.1 1.1 Pass
5000 E 388 -0, 1 Pass
4000 54 5319 =01 gl Pass
H.00 44 420 0.0 L1 Pass
4400 44 440 0.0 e Pass
3000 1) 3.3 0.3 1.1 PPass
3500 3B 384 0.4 1.1 Pass

The reauiles sefated only to the diee ealak 1 The
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9. Level linearity including the level range control

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /A REF e ERR Result
UUC Range (elB) (um)y (dB) (+dB)
43.60 4317 L1 1.1 Pass
37-139 030
114 1140 0.0 1 Pass
10. Tone burst response
UUC Setting 5T Anticipated Measured Avceptance
UNCERTAINTY
A F37-139 Tonchurst Ref vue ERR Limit Result
UUC Time Respone {ms) (iR) (dB) (dB) (= dB) (+dB)
200 1350 1350 0.0 10 PPass
Fast 2 1180 117.8 -0z +14,-25 Pass
025 1680 86 -4 +1.5 =50 Pass
200 1286 128.5 0.1 1t Pass
Slow 0.20
2 16840 1089 0.1 +1.0,-5.0 Pass
200 128.0 129:0 0. 1.0 Pass
SEI 2 109.0 1080 0.0 #1025 Pass
025 100.0 998 o} 7 #1.5.-50 Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Aceeptance
UNCERTAINTY
FAST (C /1 95-142 REF L ERR Limit Rusult
STD Setting (di3) (dB) (dB) [+ dB) {+dB)
Complete cycle 1374 136.7 -1, 1.0 Pass
Tositive hall’ cycle 130.4 136:2 0:20 .20 20 Puss
Negative hall cycle 136.4 1362 -0:20 20 Pasy

1
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12, Overload indication

Certificate No

Riequest No

24-51.M-214

Req-2024-1379

LUC Setting Mensured Acceptance
UNCERTAINTY
FAST/ A 37139 { B B Limit Result
STD Setting (dB) ( +dB) (dB)
Positive one-half cycle 14200
Negative one-half cycle 1421
Deviated 0.1 .20 15 Pass
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST{AL3T-13Y e Limit Result
STD Setting (an) (+dB) (+dB)
Enitial 1380
Finnl 1380
Deviated 0
Note :
Maximum-permitted
Fumnction

Uncertainty of measurement

1. Indication at the calibration check frequency

Mot upplicable

2, Seli-penerated noise, Microphone installed

Mol applicable

i, Seli=gencrated noise, Microphone replaced by the elecirical inpu sipnal devicee

Nt applicable

4, Acoustic signal test of frequency weightings at 10 Hz 10 4 kHz 0,60 di
4. Acoustic signal test of frequency weightings at =4 kHz to 10 kHz 0.70 dB
5, Electrical signal test of lrequency weightings, Weighting network respone with refative to 1 kHz D20 dB

. Freguency and time weightings at 1kHz

020 dB

7. Lomg Term Stability 0.10 di
#. Level linearity on the reference level mange 030 dB
4. Level linearity including the level range control 030 dB
10, Tone burst response 030dB
110 Peak C Sound level 0,35 dB
12, Overload indieation 025dB
13, High Level Siahility 010 dB

- Acceptance fimit and Maxinum-pemited U wa [EC 61672-1:2013

1
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Request Mo

Decision Bule for Stutements of Conformity

e standdand decision mile cmployed for the stasements o confomity w each calibration result will be applied o sing 1L AC-GE:08:201% Guidelings on

Feporting of Complinnce with Specification as fallowing Fig. and v

Pass = The mensurement result plus the expanded uncertabngy with g 95 erape probabilite were within e Timir

Pazs = The measuremen sesile was-within tke limr. However, s portion of the expanded uneert@inty of measurement ol 959

Fail = The measurenient result was out of the Hmin However, o partion of the expanded uscerninty of mensurement o 9575 ix within the lamt

Fail = The measurerment result plus the expanded uncerminty wiili o srape probahility wene ootsicie the limi

1

& | e Upper limit
Measured value ..,ﬁ“ Fail
o, [ Pass’
95% expanded uncertainty i
_P;G
Nominal
Lower limit

End of Certificate

excceds the limiy
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Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240293EA
Operation No.: CP2024070256

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

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

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT2 (Meter), 375B02 (Microphone), PRMLXT2B (Preamplifier)
0005399 (Meter), 11789 (Microphone), 056125 (Preamplifier)
UAE.EFM.036/2564

United Analyst and Engineering Consultant Co.,Ltd.

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

25 July 2024
6 - 7 August 2024
7 August 2024

Ms. Juntaporn Kunhakom

e

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

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 Develggment.
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Certificate No.: CP20240293EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375B02 (Microphone), PRMLXT2B (Preamplifier)
Serial No.: 0005399 (Meter), 11789 (Microphone), 056125 (Preampilifier)
ID No.: UAE.EFM.036/2564

(23+2)°C
(50+15)%
(101.3 + 1.5) kPa

Ambient Temperature:
Relative Humidity:
Pressure:

Method of Calibration :-
IEC 61672-3:2013.
Condition of this result of calibration
1. Reference standards instrument :-

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

>
L |
./
ELETRCA LECTRONICS INSTRLTE

Certificate No.: ~ CP20240293EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

30.6

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.5
C-weighting 28.9
Z-weighting 34.4

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)

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

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.1 0.0 0.1 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 1.9 1.9 1.9 +5.0

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 and CL1-P240023 24 March 2025

Temperature Transmitter PTU301 13950483 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTUZ01 L3950484 CD20240143EA 12 June 2025
I CB20240035EB 13 February 2025
7)|Performance Audio Analyzer Ug903B MY56510003 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 Calibration:-

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
1
wnaslumuny
Page 2 of 6 F-CAL-005 Ed.1

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

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)

63 -0.1 0.0 0.0 +2.0

125 0.0 0.0 0.1 +1.5

250 -0.1 0.0 0.0 +1.5

500 0.0 -0.1 0.0 1.5

1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 2.0

4000 0.0 0.0 0.0 3.0

8000 -0.1 0.0 0.0 +5.0

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

1
wnanslummun
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240293EA Certificate No.: CP20240293EA

Calibration Report Calibration Report

5.2 Time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower

Time Measured value Deviated value Acceptance limits Anticipated Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
Fast 94.0 0.0 +0.1 94.0 94.0 0.0 +1.1
Slow 94.0 0.0 +0.1 89.0 89.0 0.0 +1.1
LAeq 94.0 0.0 +0.1 84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
Function : 6. Long-Term Stability 74.0 74.0 0.0 +1.1
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. 69.0 69.0 0.0 +1.1
Time Period to Reference Record SPL at Deviated value Acceptance limits 64.0 64.0 0.0 +1.1
Apply Signal SPL Conclusion of Time 59.0 59.0 0.0 +1.1
(min) (dB) Period (dB) (dB) (dB) 54.0 54.0 0.0 +1.1
30 94.0 94.0 0.0 +0.3 49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
Function : 7. Level Linearity on the reference level range 43.0 43.2 0.2 +1.1
7.1 Level Linearity on the reference level range, Upper 42.0 42.2 0.2 +1.1
Anticipated Measured value Deviated value Acceptance limits 41.0 41.3 0.3 +1.1
Value (dB) (dB) (dB) (dB) 40.0 40.4 0.4 +1.1
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1 Function : 8. Tone burst response
104.0 104.0 0.0 +1.1 Time Tone burst Measured Deviated Acceptance limits
109.0 109.0 0.0 +1.1 Weighting duration, Tb (ms) value (dB) value (dB) (dB)
114.0 114.0 0.0 +1.1 200 135.9 -0.1 +1.0
119.0 119.0 0.0 +1.1 Fast 2 118.8 -0.2 +1.0;-25
124.0 124.0 0.0 +1.1 0.25 109.6 -0.4 +1.5;-5.0
129.0 129.0 0.0 +1.1 Slow 200 129.5 -0.1 +1.0
134.0 134.1 0.1 +1.1 2 109.9 -0.1 +1.0;-5.0
139.0 139.1 0.1 +1.1 200 130.0 0.0 +1.0
140.0 140.1 0.1 +1.1 LAE 2 110.0 0.0 +1.0;-2.5
141.0 141.1 0.1 +1.1 0.25 100.8 -0.2 +1.5;-5.0
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 135.4 134.7 0.7 +30
cycle
Positive 134.4 134.1 03 2.0
half cycle
Negative 134.4 134.1 03 2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
f 143.6 143.5 -0.1 b5
wnaslumuny lenashinuAw
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240293EA
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

: .
aC=MRA .. ANAB

= EETTEETE

Time Period to Record SPL at
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)

Reference SPL Deviated value Acceptance limits

5 139.0 139.0 0.0 0.3

Uncertainty of measurement

) Maximum-permitted uncertainty
. Uncertainty
Function 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 0.30 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

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 2.
4. The coverage factor k = 2.00

- - End of Report - -

wnaslumuny
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INNONATIVE INSTRUMENT CALTHRATION | AR
INSNOVATIVE INSTRUNENT OO0 LTD, HEADY QOFFICE

T AR L SOPSUSTINARORN 1 TAMBON BANG RALD

ANMPHOL BANG PHETSAMU T PRAKAN PROVINGE T05H) THALLAN i Bl Busnyaue e

TEL i66)0-2116-5800-1 ¥ AN (66021167140

LABORATTRY

Page:2,/7
Cenificate No 24-5L.M-238
Request No Reg-2024-1457
1. Indication at the calibration check frequency
LT Setting Naminal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST /A /37139 Level vuc ERR vuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) () (e} 1= dB) (= dB)
Lt He 114 dB 11376 1141 .34 1138 A 020 (.30 Pass
Note Absolule sensitivity was established by the use of Sound Calibrator Brand SYANTEK, Model 8V 35A, SN 58074
2. Self-generated noise, Microphone installed
ULC Setting
Meusured UNCERTAINTY
FAST /1 37-139
ULC Welghting (dB) (£ dB)
A 254 0.0
3. Self-generated noise, Microphone replaced by the electrical input signal device
LUC Setting
Measured UNCERTAINTY
FAST /37-139
LUC Weighting (dB) {+dB)
A 248 (iR (1]
& 143 010
Z 8.6 010
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequeney Aceeprance
ULC Serting UNCERTAINTY
Weighting Respone curve Limit fRetult
FAST / 37-139 A C A
[+ dB) (+dB)
STD Setting (dB) (dB) (dB}
125 Hz 0.1 02 02 (.60 1.5 PPass
1000 He o n.a L] .60 1.0 Pass
4000 He 0.6 6 06 (.60 ENI] Pass
H000 Hz 08 & 0.9 Q.70 50 Passi

1
he resutts related anly 0 tie item ealibrated. The eertificate shal) not be reproduced except In Fall, without writién agprovil of nltﬂﬂaﬂﬁl&]ﬂ'ﬂuqu

FM-TOR-SEM=01 Rev 04 Bssae date 54624
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Centificate No 23-S1.M-238

Reguest Mo Req-2024-1457

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

LUC Setting Devigtion from various Frequency Acceplance
UNCERTAINTY
FAST (37+139 Weighting Respone curve Limit Result
STD Setting A (dB) C (UB) Z (UB) (£dB) (zdB)
63 He 0.2 0.1 0.1 20 Miss
125 Hz 0.1 00 -0 18 P
250 Hz iR 0.0 01,1 1.5 Pass
S0 Hz 0,1 0.0 0.1 1.4 Piss
1000 Hz 0.0 1.0 0.1 0.20 1.0 Piss
2000 Hz 0. 0 0o a0 Piiss
4000 Hz 10 0.0 0.0 1.0 Tass
BOO0 He =1 -1 0.0 50 Pass
16000 Fix -0:1 0l L Pass
B. Frequency and time weightings at 1kHz
LUC Setting ST Measured Accepiunce
UNCERTAINTY
FAST (37139 REF e ERR Limit Result
ULC Weighting (n) () (n) (dh) (+dB)
A 114,00 1 (4.0 0.0 0.20 Pass
( 11400 14,0 {INH] 020 0,20 Pass
rA 114,00 114.0 0.0 (.20 Pass
LU Setting STD Measured Accepiance
UNCERTAINTY
F7-1397A REF 2003 ERR Limiy Result
UUC Time Respone (UR) (i) (dB) (= dB) (+ dB)
Fast H14.00 I .o 10 Pass]
Slow 114,00 1140 0o 020 010 Pass]
Leg 114,00 4.0 0o 0,10 Pass]

Thir resslig reloted only 1o the 1

]
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7. Long Term Stability

Certificate No

Request No

14-81 M-23%8

Req-2024-1457

UUC Serting Measured Acceptance
UNCERTAINTY
FAST /A 37-139 8 Limit Result
STD Setting (dB) (+dB) {+dB)
Initial b0
Final It4.0
Dieviated 0 0.10 (.30 Pass

8. Level linearity on the reference level range

LUC Setting Anticipated Deviation Acceplance
UNCERTAINTY
FAST/A/37-139 REF vec ERR Limit Result
STD dB (dR) (dB) (i) (= dB) (4 dB}

13700 137 137.0 (A1) iy Pass
13400 134 140 (X1 11 Pass
129.00 129 1290 0.0 1t Pass
124.00 124 1240 oo L1 Pass
119.00 119 (L 0 bl "ass
11400 114 1140 o0 ("] Pass
109,00 o4 1HEGD 0.0 Lt Pass
1,00 - LG 00 L Puss
LR 99 994 0.0 L1 Pass
94,00 94 919 i L1 Pass
9,00 84 LR “i,1 1.1 Pitss
H4.00 L2 ) K39 0.1 Ll Pass
74,00 79 750 .1 030 1l Pass
T4.00 T4 738 .1 11 Pass
68,000 69 8.9 0.1 1.1 Pass
64,00 64 39 -0 11 Puss
Sa.00 59 8.9 ALl 1% Pass
34.00 54 19 i1 | Fuss
.00 4% EE] 0.1 11 Puss
.00 EE] 4.0 0.y 1.4 Puss
3900 39 3| o 1.1 Pass
38,00 £ .2 02 1.1 Pass
37.00 37 37 0.2 L1 Pass
36,00 i 36,3 i3 1.1 Pass
3500 35 14 1.1 Pass

The resules reloted only to the atesn &

hrated The certificate all ot be feproduced except i full, withnui wrinten apgmyval unt‘aﬂaﬂ\ﬁMﬂﬁuq&l
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Page : 5/7
Certificate No 24-S1.M-238
Reguest No Req-2024-1457
9. Level linearity including the level range control
ULC Setting STD Measured Acceplance
UNCERTAINTY
FAST/ A REF vuc ERR Limit Result
LUC Range (B) (dB} (B} (+ dB} (+dB)
A0 402 01 1.1 Poss
iT7-13% 0,30
114 (REN] 0.0 1.1 Pasy
10. Tone hurst response
ULIC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A 37139 Tonchurst Rel ruc ERR Limit Result
LUC Time Respone (ms) (dB) (UB) (dB) { + dB) (+dB)
200 1350 i35.0 0.0 Lo Pass
Fast 2 4] Lyy {1 +1.0, 2.5 Puss
025 1090 1086 -0.4 +1.5, =510 Yass
200 F28.6 i28.5 {1 1.0 Fass
Sl 020
2 109.0 1089 =il 1.0, <5.0 Pass
200 129.0 129.0 0.0 1.0 Pass
SEl 2 109 () 109.0 .o +1.0, =25 Pass
025 0.0 9.5 0.2 +1.3,-3.0 Pass
11. Peak C Sound level
VUL Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST €/ #5142 REF v ERR Result
ST Setting (dB) (dB) {dB) (+dB) =dB)
Complete [36.6 .80 30 Puss
Positive half cycle 136.4 1362 .20 0,20 10 Pass
Negative half c3 1364 1362 020 20 Pasy

I results reluted only (o the sem

§, The coftificnse wiall not b roproduced. excent 1 full williout writien ..m.a-.na:--xmLﬂﬂﬁﬂﬁhjﬂwqu
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INNOVATIVE INSTRUMENT CALIBRATION LAB A INNOVATIVE (NS TRUMENT CALIBRA TION AR

WATIVE INSTRUMENT OO, LT HEAD CFFICE

TH

INNOVATIVE INSTRUMENT COU L TR NEAD OFFICE =

= 120 AR 15 SO STINTINARORN 1] VAMBOS BANG KRAE() PSP O AT W TIM MO0 T SOLSENTINAKDREN 11 TAMBON BANG hAED

N~ WATIVIE

AMPHO BA PHLTSAMUT PRARAS PROVINCE 10530 THAILAN = 1AEn BuTufn Busvyaiun e AATIHOE BANGHPHLESAMET PRAKAN PROVING E 100 THATL AN i Butuniid Buewguus 4iha
TEL - (66 0=21 Me-Ssol-1 FANC i66K-2 116714 == TEL . it 2| i=S800-1 TAN (02| foe 711
Certificate No 24-5LM=2 Certificate No 24-5LM-238
Regquest No Reg-2024-1457 Hequest No Req-20124-1457
12. Overload indication
UVC Setting Measured Accepiance

Pecision Rule for Statements of Conformity

UNCERTAINTY

FAST/A/3T-139 tuc Result T'he standard decision mube employed foe the stsements of confomiity 0 each colibmtion resul ILAL 59 2019; Giand - an (he
STD Setting (4B) {+dB) {2 dm) Riperting of Compliimee with Specifcation as following Fig. aid statements
s Te measuremnent resull pluy the expanded wicertminty with a 954 covermpe probubiline were within the i)
[0 ¥ pluy the expanided 15 " bt | hin thi |
Positive one=half cyole 1384
N bl | 1387 The measurement resuln was within the fomn. However, a porion of the expanded wcen 1 measurenent 01 3% exeeeds the g
Negative one-half cyele 1387

|
Fail = The measurement result was ow of lie Timit Ho

e eapanded wncerain iv within the Timit

Deviated 0l 0,20 1.5 Pass

abnty with a 95 cov

ubability were outside the Hoit

Faall ~ The menmercinent teault plius the expanded une

13. High Level Stability

VLT Setting Measured Acceplance =
UNCERTAINTY
FAST{ A/ 37139 Luc Limit Hesull | =
% | Upper limit
STD Setting (dB) (+dB) { +dm) ]
Measured value | Fail
Initial 1380 " \5‘ Pass’
85% expanded uncertainty
Final 138.0
MNominal
Devinted [H}]
Note :
= p Lower limit
Maximum-permitted End of Certificate
Function
Uneertainty of measurement
1. Inidication ot the calibration check fregquency Not applicable
enernted nose, Microphone installed Not applicable

enerated noise, Microphone replaced by the cal inpat signal device Nt applicihle

4. Acoustic sipnul tes2 of frequency weightings at 10 Heao 4 ke .60 dB

10 kHz (.70 dB

4, Acoustic signal test of frequency weighlings sl =4 kHz

5. Electrical signal test of frequency weig ting network respone with rel 0.20dB

tings. We!

. Fregu ime weightings at 1kHz 0.20 dB
T. Long Term Stability 010 dB
8. Level linearity on the reference level n .30 dR
9. Leve] linearity including the level mnge contral .30 dB
13, Tone burst response 1,30 dB
11, Peak € Sound level 0.35dB
12. Overload ndication 0.5dB
13, High Level Stability 10 dB

Acceptance fmit and Maxaman-permimed Uncenainy was 1EC 61672122013

1 1
Thee reslis related only 1o the e calibrated The centificate shall not be reproduced except in full, withous writien apgrroval "Ilteﬂawhﬂququ The results eelated only 1o the ilem calibrated, The certificate shall not be reproduced except in full, wathont writien approval of ‘lLﬂﬂﬁﬂﬁhﬂ’J&Jqu
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List Certificate of Instrument for Environmental Quality Analysis.

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance Auareesvualiiiu 10 luaseu (PM10) Mettler-Toledo MS204TS/00 National Food Institute, 2502228-003-01 19 Mar 25 18 Mar 26 -
(Readability 0.1 mg) C252436235 Ministry of Industry, Thailand
Equipment for Water Quality Analysis
2 |pH Meter pH Mettler-Toledo SevenCompact 5220/ National Food Institute, 2403175-001-01 25 Jun 24 24 Jun 25 -
C113432421 Ministry of Industry, Thailand
3 |Analytical Balance SS Mettler-Toledo XSR205DU / National Food Institute, 2502226-002-01 20 Mar 25 19 Mar 26 -
(Readability 0.01 mg) TDS C210685394 Ministry of Industry, Thailand
4 |Hot Air Oven Memmert UF55 / National Food Institute, 2500116-001-01 8 Oct 24 7 Oct 25 -
B216.1666 Ministry of Industry, Thailand
5 |Analytical Balance Oil&Grease Mettler-Toledo AB-204S/FACT / United Analyst and Engineering 250422-1-BL002-25 23 Apr 25 22 Apr 26 -
(Readability 0.1 mg) 1129361010 Consultant. Co.,Ltd (UAE)
6 [BOD Incubator BOD Arco uCa-1320 / Technology Promotion Association 25TM205 8 Feb 25 8 Feb 26 -
(UAE.WAQ.015/2561) (Thailand-Japan)
7 |DO Meter YSI 5100 / Technology Promotion Association 25TW29 17 Feb 25 16 Feb 26 -
11B101863 (Thailand-Japan)
8 |Digestor Unit TKN FOSS DT2520 / National Food Institute, 2402957-001-01 23 May 24 22 May 25 -
TECATOR 91794469 Ministry of Industry, Thailand
9 |Distillation Unit FOSS KT8100/ FOSS South East Asia 13854 24 Feb 25 23 Feb 26 -
(Kjeldahl Method) TECATOR 91889052
United Analyst and Engineering Consultant Co., Ltd. (UAE)
Accredited Laboratory ISO/IEC 17025:2017, ISO 9001, I1SO 14001 Page 1/2
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List Certificate of Instrument for Environmental Quality Analysis.

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Equipment for Water Quality Analysis
10 [Incubator TDS Memmert IPP 260 / National Food Institute, 2502229 003 01 19 Mar 25 18 Mar 26 -
V618.0033 Ministry of Industry, Thailand
11 [Water Bath Memmert WNE 14 / National Food Institute, 25051624-001-01 10 Feb 25 9 Feb 26 -
L416.0606 Ministry of Industry, Thailand
12 |Auto Clave ALP CL-40L / National Food Institute, 2502229 007 01 19 Mar 25 18 Mar 26 -
808763 Ministry of Industry, Thailand
13 |Analytical Balance OHAUS PX623 / National Food Institute, 2502227-001-01 19 Mar 25 18 Mar 26 -
C236754745 Ministry of Industry, Thailand

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

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

Accredited Laboratory ISO/IEC 17025:2017, 1SO 9001, ISO 14001

Page 2/2
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Calibration Certificate Calibration Report

Certificate No.: 2502228-003-01 Certificate No.: 2502228-003-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO

Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: M5204T5/00 Resolution:  0.0001 o
Bangchack, Prakhanong, Bangkok 10260 Serial No.: C252436235 ID No.: UAE AIR.023/2566

Capacity: 220 g

Page 1of 3 Date of Calibration: 13 March 2025 Page 2of 3
Environment Condition: Ambient Temperature: 211 + 06 °C Relative Humidity: 55 + 075 %
E quipm ent: Electronic Balance Place of Calibration: 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO.LLTD.

Condition of Equipment: Good Condition
Condition of This Results of Calibration:

Manufacturer: METTLER-TOLERO 1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 2019
2, Reference Standards:
Model: MS204TS/00 Reference Standard Model Serial No, Calibrated By Certificate No. Due Date
Standard Weight Class E2 1mg to 2009 B505567572 TCS MZA041005 19 April 2025
Serial No.: 252436235 Instrument Model Serial No.  Calibrated By Certificate No. Due Date
Thermo-Hygro Meter G08-H1 NFLEBTH 017/23 Quality Reborn QR25-0542 10 February 2026
ID No.: UAE.AIR.023/2566 3. This certification is traceable to 51 UNIT
4, This certificate was certified only for the instrument we calibrated.
5, This result of calibration was found accurate as shown on date and place of calibration only,
Order No.: 2502228 Calibration Results:
1. Repeatability of Reading:
Operation No.: 2502228-003
Nominal Value { g ) Deviation of Reading {aq)
Date of Receipt: 19 March 2025 100 0.000052
200 0.00007%

i ion: 1 rch 2025
Date of Calibration 9 Ma 2. Off-Center Error:

A mass of 200 g was placed and moved to various position on pan.
The balance reading obtained is given in the table.

Calibrated by  mr.vothin Charoensuk Approved by dor N.

Scientist ( Mr.Pheraphat Tuanjit ) @ ; @
Manager, Division of Calibration Laboratory = @

Date of Issue: 25 March 2025 Responsible for the Technical Management Team > @ @
The uncertainties are for a confidence probability of approximately 95%

g 1 2 E 4 5 6 Maxi Diffe
This Certificate is issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme (Maximum Difference)
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the o e g 30y g3 1L o 216 8 ¥li¢ § 3 (O P,
units of measurement realized at the correspanding national standards laboratory. This certificate may not be reproduced other 999997 | ©99.9995 | 95.9935 | 93.9557 | 99.9939 | 99.9508 0.0003

than in full except with the prior written approval of the National Food Institute.
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Calibration Report Calibration Certificate
Certificate No.: 2403175-001-01
cectiffcate No.: FROIZIR003:00 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Model: MS20475/00 Resolution:  0.0001 g B hack, Prakt kok 10260
Serial No.: €252436235 ID No.: UAE.AIR023/2566
Crpntity: 280 0 Page 1ol 5
Date of Calibration: 19 March 2025 Page3of 3
w ;‘_:;::]ﬁ“guea) Equipment: pH Meter
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: Manufacturer: VETTLER ROLEDO
Mominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor Model: SymnCompRt &y
¢ ) (g ) (g ] [ (= g ) L3
Unload 0.00000 0.0000 0.0000 0.000089 200 Serial No.: C113432421
0.1 0.10001 0.1001 -0.0001 0.000089 2.00
1 1.00000 1.0000 0.0000 0.000089 200 ID No.: UAE.WAT.009/2564
3 3.00003 3.0000 0.0000 0.000091 2.00
5 5.00002 5.0000 0.0000 0.000090 2.00 Order No.: 2403175
10 10.00001 9.9999 0.0001 0.000092 2.00
2 2000003 20.0000 0.0000 0.000036 2.00 Operation No.: 2403175-001
50 50.00003 49.9998 0.0002 0.00012 2.00
70 70.00006 £9.9998 0.0003 0.00013 2.00 Date of Receipt: 13 June 2024
100 100.00006 59.9998 0.0003 0.00016 2.00
150 15000009 1500000 0.0001 0.00021 .00 Date of Calibration: 25 June 2024
200 200.00013 200,0000 0.0001 0.00025 2.00
Calibrated by Mr.Pheraphat Tuanjit Approved by N.
Scientist { Mr.Nuttapol mchat )
Specialist, Division of Calibration Laboratory
Date of Issue: 28 June 2024 Responsible for the Technical M nt Team
The il are for a f probability of approxi ly 95%.

This Certificate is ssued in accordance with the conditions of accreditation granted by the Thal Labaratory Accredilation Scheme which has assessed
the measurement capablity of the laboratory and its traceability 1o recognized national standards and io the units of measuremant realized at the
carresponding national standards laboratory. This cerlificate may not be reproduced ather than in full except with the prior written approval of the

.......... oy [ % N. W Wational Food Institute.
] U

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

F-C5-009 Revision; 01 Date: 20-04-65
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Calibration Report : :
P Calibration Report
Certificate No.: 2403175-001-01
Certificate No.: 2403175-001-01
EQI.llpﬂ'IGni: oH Meter Resolution:  0.01 pH . Equlpment: i Rkl BT - dip
Man prer: METTLERROLERQ Modet SeRAConaen B2 Manufacturer: METTLER ROLEDC Model: SevenCompact S220
Serial Ne.: C113432421 Type: Bench top Serial N P Type: Sadhrton
apt 54 i .
1D No.: UAE WAT.00D/2564
o ID No.: UAE WAT 0092584
Date of Calibration: Bdure 2020 e Date of Calibration: 25 June 2024 Page 3 of 5
Location: Cnemical Calibration Laboratary, Natonal Food Institule tsaiiiation it
alibration Resuits:
Environment Condition: Ambient Temperature: [ 225 + 15 ) C Relative Humidity: { 50 =+ 3 | % D —— P ——
Condition of Equipment: Good Condition
Cendition of this Results of Calibration Nominal DC Voltage Average Indicator Reading Uncertainty Coverage Factor
pH (mv) "y pH (EmV) (k)
1.Calibration Method W-CC-002 - In house method based on direct 1 by using dard voliage and G
cerified reference material (CRM) o 414,122 414 .00 058 2,00
2. Ref 1 Cerified Material 2 295,815 298 200 058 200
Instruments Serial / ID No. Manufacturer Certificate No. Due Date a 177463 177 4.00 0.58 2400
2.1 DC Voltage Calibraior 27089007 Fluke 24E1752 30 May 2025 6 50.160 59 6.00 0.58 200
2.2 Digital Thermemeter 2708007 Fluke CC 66057001 30 October 2024 7 0.001 a 7.00 0.58 2
" - B.OD 058 2.00
2.3 Theme-Hygro Meler NFIBTH 019/23 testo QR24-0492 4 March 2025 8 cofity i
% n 177,462 ATT 10.00 .58 2.00
Centified M. Lot. No. Manufacturer RefN Expire Date = = = —
12 205813 & d 3 |
2.4 pH buffer 4,008 (Primary pH buffer Solution) 873608 CPAchem PH21ELS 16 February 2025
14 414421 414 14.00 0.58 200
2.5 pH buffer 6.865 [Primary pH buffer Solutian) 873609 CPAcham PHZ17.L5 16 February 2025
i Manual T lure C tian at 25 "C
26 pH buffer 10.01 (Primary pH buffar Solution) 949189 CPAcham BHZ20 LS 30 November 2024 2. Calibration of pH Meter with Electrode  ( Manual Temperalure Compensation a 1]
Equipment: pH Electrode Type: Cambined Electirode
2.7 pH buffer 7.00 (Standard pH buffer Solution) CO3109 HAGH LANGE GmbH S11M004 16 October 2025
Manufacturer: METTLER ROLEDO Model:  InLab Expen Pro-iSh
3. This i is 1o The System of Unit (S1 Unit) - — wa
Serial No.. 4114 -No. L
3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 Laboratory Accredilion of Calibration No.0008
Performance of Electrode system  [Three-Foint Calibration at pH 4, 7 and 10}
3.2 Instrumants No, 2.2 through MNSC-TISI-TIS 17025 Laboratory Accredition of Callbralion Mo, 0061
3.3 Instruments Ng. 2.3 through MNSC-TISI-TIS 17025 Laboratory Accredition of Calibration No. 0282 s Average Indicator Reading o — e s
3.4 Certified Reference Material No.2.4 to 2.6 traceable o Primary measurement method- Hamed cell using calibrated N - o Slope (%) (£pH) (k1
[ ] and ‘The Standard Solution @25 °C (pH) Pl
preparation and cerified by CPAchem Lid is accradited to (S0 17034 4008 4.00 176 R 0.0074 200
and ISOAEC 17025
T.001 7.00 1 98.60 0.0086 200
3.5 Certified Reference Matanal No 2.7 traceable to PTE Certificate Nr. PTB-PHOA-563/30504/23 and Certificate Nr, PTE- 2,00
PHOB-555/30620/22 [PTB: Physikalish-Thechnische H.887 10,00 -174 98.60 0.0082 i
Braunschnveig. Germany) 6.865 £.86 9 - 0.0075 200

4, This certificate was cerified anly far the instrument we calibrated.

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

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

Certificate No.: 2403175-001-01 Certificate No.: 2403175-001-01
Equipment: Digital Thermometer with RTD {pH Mater) Equipment: Digital Thermometer with RTD {oH Meter)
Resolution: 01 cc Model:  SevenCompact S220 Resolution; 01 °g Model:  SevenCompact S220
Serial No.: C113432421 1D No.:  UAE WAT 00972564 Seral Mo C113432421 IDNo;  UAEWAT 009/2564
Manufacturer; METTLER TOLEDO Manufacturer:  METTLER TOLEDO
Date of Calibration: 25 June 2024 Page 4 of § Date of Calibration: 25 Juna 2024 Page 5 of 5
Location: Chemical Calibration Laboratory, National Food Instiule Calibration point: 150,250and 350 °C
Environment Condition: Ambient Temperature 2 °%¢c = 1 *¢ Calibration result:
Relative Humidity 50 % =+ 5§ % - The probe was immersed in liquid bath or dry balh to a minimum deptnof 100 mm
- Description af probe, model © InLab Expert Pro-ISM S ¢ 4114099
Dimension of probe © Diameler 12 mm., Lengih 120 mm,
Condition of this results of Calibration: Shesth malenal ; Teflan
1. Calibraten Methad - In house method: W-TE-025 by comparison with standard thermameler.
- The Calbration is dby paring with a known lemperaturs Standard Uncertainty
uuc* Reading  (°C) Correction Value {°C)
from a resislance Temperature ("C) + (7€)
- The temperature scale in use at this laboratery is Lhe Inlernational 149 14 908 0.1 o.ooa
Temperature scale of 1990 ( ITS-20 ), 252 24 998 0.2 0.0e8
2. Referance Standard Instrument | 353 34.997 03 0.089
Instrument Madel Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1521 ABSQET NATIONAL Note
TEBTO101-01 16-Dec-2024 FOOD
Flalinum Resistance Thermamaeter (PRT) 385 5009201 INSTITUTE - UUC* : Unit Under Caliration
Supporl Equipment - - Low Temperature Bath (ISOCAL-8), Model: Europa-6 Plus Basic, S/N: 341562/2
3 This cerlficate is raceable to Intemational System of Units {S1 Units).
4. This certificale was cenified only for the instrument we calibrated,
5. This resull of calibration was found accuraie as shown on daie and place of calibration anly.
B Condition of Calibrated ifem | Good
7. Resull of Calibration Without adjustmenlt D After adjusiment
The report uncertainty of measurement was basad on inty multiplied by facter k= 2, prowiding a level of confidence of

aporoximately 85 %

N. \ S— NW

F-C5-012 Revision: 01 Date: 20-04-B5 F-CS-012 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025
CALIERATION 0081

Calibration Certificate

Certificate No.:
Client name:

2502226-002-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: €210685394

ID No.: UAE.WAO.010/2565

Order No.: 2502226

Operation No.: 2502226-002

Date of Receipt: 19 March 2025

Date of Calibration: 20 March 2025

Calibrated by  mr.vothin Charoensuk Approved by dr N

Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 ponsible for the Technical M t Team

The uncertainties are for a confidence probability of approximately 95%

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

Certificate No.:
Equipment:

2502226-002-01
Electronic Balance
Model: X5R2050U
Serial No.: C210685394
Capacity: 82g/220g

Manufacturer:  METTLER TOLEDO
Resolution:  0.00001 g/ 0.0001 ¢
ID No.: UAE.WAD.010/2565

NSC-TISI-TIS 17025
CALIBRATION 0081

Date of Calibration: 20 March 2025 Page 2 of 4
Environment Condition: aAmbient Temperature: 212+ 06 °C Relative Humidity: 48  + 35 %
Place of Calibration: 208 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT COL,LTD.
Condition of Equipment: Good Condition

ndition of Thi ibr 2
1, Calibration Method: NFI Method W-MA-DD1  In-House Method based on UKAS Lab 14 : 2019
2, Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1mg to 200g BS05567572 TCS M24041005 19 April 2025
Instrument Model Serial No, Calibrated By Certificate No. Due Date
Therma-Hygro Meter 608-H1 NFLBTH 017/23 Quality Rebom QR25-0542 10 February 2026

3. This certification is traceable to ST UNIT

4. This certificate was certified anly for the instrument we calibrated.

5, This result of calibration was found accurate as shown on date and place of calibration only,
Calibration Results:

1. Repeatability of Reading:

Nominal Value (g ) Standard Deviation of Reading {g)
40 0.0000042
a0 0.0000042
100 0.000000
200 0.000000

2. Off-Center Error:
& mass of 100 g was piaced and moved ko various position on pan.

The balance reading obtained I5 given in the table.

e o
@ i@
g © ;
1 2 3 4 5 6 (Maximum Difference}
el T ] I o O W ) . GO IO T i G | i)
100.0001 | 100.0001 | 100.0001 | 100.0001 | 100.0001 | 100.0001 0.0000
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Calibration Report Calibration Report
Certificate No.: 2502226-002-01 Certificate No.: 2502226-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDD Equipment: Electronic Balance Manufacturer:  METTLER TOLEDD
Maodel: XSR205DU Resolution:  (.00001 g/ 0.0001 g Meodel: XSRZ050DU Resolution:  0.00001 g/ 0.0001 ¢
Serial No.: C210685394 ID No.: UAE.WAQ.010/2565 Serial No.: C210685394 ID No.: UAEWAD.010/2565
Capacity: 820/220g Capacity: 82q/220g
Date of Calibration: 20 March 2025 Page 3of 4 Date of Calibration: 20 March 2025 Page 4 of 4
Calibration Results: (Continued) Calibration Results: (Continued)
ibrati nge: 0-80 g Calibration Range: >80-200 g
Calibration Adjustment: Internal Calibration Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 g ) 3. Departure from Nominal Value: (Range: >80 - 200 g ; Resolution: 0.0001 g )
MNominal Value Sandard Value Average Reading Correction Uncertainty Coverage Factor Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ) (g ) (g ) ( g ) (% g ) s 9 ) (g ) (g9 ) ( a ) (+ a ) k
Unload 0.000000 0.00000 0.00000 0.0000087 2.00 90 90.00010 90.0002 -0.0001 0.00015 2.00
0.001 0.001003 0.00100 0.00000 0.0000090 2.00 100 100.00006 100.0001 0.0000 0.00016 2.00
0.005 0.005002 0.00501 -0.00001 0.0000052 2.00 110 110.00007 110.0002 -0.0001 0.00017 2.00
0.01 0.010003 0.01002 -0.00002 00000089 2.00 120 120.00009 120.0002 -0.0001 0.00018 2.00
0.05 0.049996 0.05001 -0.00001 0.000005%6 2.00 130 130.00010 130.0002 -0.0001 0.00019 2.00
0.1 0.100011 0.10002 -0.00001 0.000011 2.00 140 140.00013 140.0002 -0.0001 0.00019 2.00
0.5 0.500016 0.50004 -0.00002 01.000014 2.00 150 150.00009 150.0002 -0.0001 0.00021 200
1 1.000003 1 .05 -0.00005 0.000016 2.00 160 160.00010 160.0002 -0.0001 0.00022 200
Z 2.000023 2.00006 -0.00004 0.000017 2.00 170 170.00012 170.0002 -0.0001 0.00023 200
5 5.000015 5.00006 -0.00005 0.000020 2.00 200 20000013 200.0002 -0.0001 0.00028 2.00
10 10.00000% 10.00005 -0.00004 0.000026 2.00
20 20.000030 20.00007 -0.00004 0.000037 2.00
30 30.000039 30.00009 -0.00005 0.000050 2.00
50 50.000028 50.00008 -0.00005 0.000068 2.00
a0 B0.000067 80.00013 -0.00008 0.00011 2.400

The reported uncertainty of measurement was based on a standard uncertainty multiplied by & coverage factor & |, providing a
fevel of confidence of approximately 55 %,
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which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may nat be reproduced other than in full
except with the prior written approval of the Nationa! Food Institute,

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Certificate ]
Calibration Report
Certificate No.: 2500116-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. CArtifhcote o 20116:001:01
Address: 3 Soi Udomsuk 41, Sukhumvit Road, RPN CHAMBER, (Hot A Qe
] ial No.: B216.1666
Bangchack, Prakhanong, Bangkok 10260 Madei U5 =stial No
Resolution: Bl ID No.: UAE.WAOD.027/2559
i Manufacturer: MEMMERT
gelo
Date of Calibration: 8 October 2024 Page 2 of 3
Equipment: CHAMBER (Hot Air Oven)
Location: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Manufacturer: MEMMERT Environment Condition: Ambient Temperature (303 = 1 ) °C
Relative Humidity [ 55 %= 1 )%
Model: UF55 Line Voltage (230 £ 3 ) Volt
Serial No.: B216.1666
Condition of this results of Calibration:
1D No.: UAE.WAO.027/2559 1. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures.
Order No.: 2500116 - The temperature scale used was based on ITS - 50.
- All data show below were final values and the initial data may be obtained upon request.
Operation No.: 2500116-001 2. Reference Standard Instrument :
Instrument Model Serial No./ID No. Certificate No. Due Date Through
ipt: 8 October 2024 349724 MY57003188
Date of Receipt: r Digital Thermometer e 8 une 2025 | NATIONAL FOOD
with sensor RTD CH#201-209/ RTD#201-208 INSTITUTE
Date of Calibration: 8 October 2024 3. This certificate is traceable to International System of Units (51 Units).
4. This certificate was certified only for the instrument we callbrated.
% 5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibrated by Mr.Yothin Charoensuk Approved by 6. Condition of Calibrated item : Good
Scientist ( Mr.Pheraphat Tuanjit ) UUC Description :
Manager, Division of Calibration Laboratory Time of Record Hour 9 Minute At 104.0,140.0 and 180.0 °C
Date of Issue: 15 October 2024 Responsible for the Technical Management Team Fresh air Damper Open Position ‘
Close Fan
The uncertainties are for a confidence probability of approximately 95 %. Nat Available
This Certificate is Issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme 7. Result of Calibration : Without adjustment I:I After adjustment

F-C5-D12 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025
CALIBRATION 0081

Certificate of Calibration
Certificate No.: 250422-1-BL002-25
Code No.: BL002-25
Page: 1of 3

Calibration Report

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

Certificate No.: 2500116-001-01

Equipment: CHAMBER (Hot Air Oven) Address; 3 Soi Udom suk 41, Sukhurmvit Rd., Bang Chak, Phar Khanone, Bangkok 10260
Madel: UF55 Serial No.: B216.1666
Resolution: 0.1  °C  IDNo.:  UAEWAO.027/2559 Equipment: Electronic Balance
Manufacturer: MEMMERT Manufacturer: Mettler Toledo
Date of Calibration: 8 October 2024 Page 3of 3 Model: AB204-S/FACT
i i int: 104.0,140.0 and 180.0 © i i
S an & s = Serial No.: 1129361010
Calibration result: ey | g
B : ; Ui valtigs N Asset No. : UAE.WAS.002/2552
Condition °c) Humidity (%0) (Volt) £ = o
= Wiz Building :  N/A Floor : 1 Room : 107
MIN 29.3 54 227.0 = : i | e
MAX 3.2 56 232.0 | 221 e R )
Tablel : Reporting of Temperature e rEr : Received Date: April 22, 2025
Calibration Measured Temperature (°C) @ Sensor No. Date of Calibation : April 23, 2025
point (Sensor No.9 is REF) Uncertainty & o
c) #1 %2 #3 #a 45 %6 #7 28 %9 £ (°C) Calibration Conditions: Temperature 22.8 °¢ to 234 °¢c
104.0 103.89 | 103.66 | 103.88 | 103.89 | 10440 | 10398 | 10370 | 104.10 | 104.15 0.53 Humidity 508 9% % 68.9 %
140.0 139.85 | 139.53 | 139.87 | 139.88 | 140.67 | 140.00 | 135.60 | 140.25 | 140.23 0.73
Press : 3
180.0 179.63 | 179.22 | 179.71 | 179.76 | 181.03 | 180.06 | 179.41 | 180.87 | 180.39 0.90 e TR0 i v T mmt
Table 2 : Reporting of Characterization Result
UUC* Setting Uuc* Reading (°C) Stability Uniformity Overall Variation Calibrated by: Sakkarin Srirahane
(°c) MIN MAX Average + (°C) (°c) (°c)
104.0 104.0 104.0 104.0 0.15 0.49 0.88
140.0 140.0 140.0 140.0 0.13 0.71 1.2 Approved by: Suwit Chotnok Signature: ﬂ y
180.0 180.0 180.0 180.0 0,13 1.2 1.9

Note The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) " Issued Date:
uuc* = Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

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

April 25, 2025

Mote : 1) The Uncertainties are for a confidence probability of approximately 95%
2) This Certificate is valid only to the itern calibrated on date and place of calibration.

3) This Certificate is (ssued in accordance with the conditions of acereditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the labaratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standards laboratory. This certificate
may not be reproduced other than in full except with the prior written approval of the United Analyst and Engineering
Consultant Co.,Ltd. (UAE)

F-C5-012 Revision: 01 Date: 20-04-65
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United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
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MEC -TISI-TI5 17425

CALIBRATION 041§

Equipment: Electronic Balance

Model: ABZ204-S/FACT
Serial No.: 1129361010
Max. Capacity: 220 ¢

Calibration Date:

April 23, 2025

Condition As-Received: In Condition

Manufacturer: Mettler Toledo
Readability: ~ 0.0001 ¢

ID No.: UAEWAS.002/2552

Code No.: BL002-25
Page: 2 of 3

Certificate No.: 250422-1-BL002-25

PSAE

UNITER ANALYST AND ENG

CONSULTANT COMPANY LINITED

e

United Analyst and Engineering Consultant Co,, Ltd.

2

3 Sol Udamsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel.D 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: vae@uaeconsultant.com

o

fubu

U
Y

ik

%E/—“\;E'- 7

o,

e

NSC TISI-TIS 17025

Condition of Equipment:

Condition of This Result of Calibration:

1, Calibration Method:
2. Reference Standrads:

Reference Standard:

Standard Weight Class E2 (QIML)
Standard Weight Class F1 {OIML}

Instrument
Thermo-Hygro-Baro Meter
Therma-Hyero-Baro Meter

This instrurment was calibrated by method UAE.CP.CAL 006

Model
1metol ke

1meto 200 ¢

Serial Mo, Calibrated By
8749109122 AMARC
11119512 AMARC

Model serial No, Calibrated By

WHB-38250
MHB-38250

3. This certification is traceable to SI Unit

ARA645T SUCCESS
AR G645T TRA

4, This certification was certified only for the indtrument we calibrated

5, This result of calibration wae found accurate as show on date and place of calibration only.

6, Through the reference standard laboratory of AMARC 25-009359 Calibration 0152

1, Repeatability of Reading:

Nominal Value (g)

Standard Deviation of Reading (g)

200

0.000045

2, Eccentric or off-center loading

A mass of 100

The Balance reading obtained is given in the table.

¢ was placed and moved to various position on pan

e 2 3 4 5 Maximum
(g} (&) (g} (a) {g) Difference {g)
100.0000 99.9996 99,9997 100.0003 100.0005 0.0005

In-House Method based on LIKAS Lab 14 : 2022

Certificate Mo, Traceability
25-009359 Mettler-Taledo
20-013840 Mettier-Toledo

Certificate No, Traceability

S0G-H-00997/67 Success Gateway
25P795 TRA

ronan iatif

Due Date
21-Jan-27
00-Fab-26

Due Date
21-Mov-25
25-Feb-26

CALIBRATION D416
Certificate No.: 250422-1-BL002-25
Code No.: BL0O02-25
Page: 3 of 3
Equipment: Electronic Balance Manufacturer: Mettler Teledo
Model: AB204-5/FACT Readability: 0.0001 ¢
Serial No.: 1129361010 ID No.: UAE WAS,002/2552
Max. Capacity: 2208
Calibration Date: April 23, 2025
Calibraton Result: (Continued)
Calibraton Range: 0-200g
Calibraton Adjustment: Internal Calibration
3. Error of indication from neminal or conventional mass value:
Nominal Value Reference Valua Indication Correction Uncertainty Coverage Factor
@ © ® © (e k
Unload 0.0000000 0.0000 0.0000 0.10 205
0.01 0.0100025 0.0099 0.0001 0.10 2.05
0.05 00500056 0.0500 0.0000 0.10 205
0.1 0.1000012 0.0999 0.0001 0.10 205
0.5 0.5000133 0.5000 0.0000 0.10 205
1 1,0000105 1.0000 0.0000 0.10 2.05
10 10.000010 10.0000 0.0000 011 2.04
40 40.000076 40.0000 0.0000 0.14 2.00
50 50.000056 50.0000 0.0001 0.13 2.00
a0 B80.000107 £80.0000 0.0001 0.18 2.00
100 100.000109 99.9999 0.0002 017 2.00
120 120.00015 115.9999 0.0003 D.21 2.00
150 150.000165 149.9998 0.0003 0.24 200
160 160.000175 159.9997 0.0005 0.26 200
200 200.000129 199.9998 0.0004 0.30 2.00
4. Effect of Tare test:
Tare Load Test Load Indication Correction
() (@) (g) (2
20.000041 19.9999 0.0001
40.000076 39.9998 0.0002
100 60.000066 59.9997 0.0003
80.000107 79,9999 0.0002
100.000168 100.0004 -0.0003

Remark:

The report uncertainty of measurment was based on standarg uncertainty multiplied by coverage factor k, providing lﬁﬁﬁﬁ%ﬂmﬂﬁw
1 ; 4

o---0-End-o-—-0




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

AC Line Voltage :

Calibrated by :

Approved by :
{ ) Chakrit Waewwanjua
() Suwit Imjai

(+/ ) Kunchit Promprat

Issue Date :

NSC-TISLTISIT02S
CALIBRATION D008

Cert. No.: 25TM205
Page: 10of 3

BOD Incubator
Arco

UC4-1320
13URC45013201
UAE.WAQD.015/2561

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

Bangchak, Phrakhanong

Bangkok 10260

Lab. Floor 2

08 February 2025
08 February 2025
(26+10)°C
(50+30)%
(22022 )V

Krisda Malee

Kuml\t&'

Approved Signatory

21 February 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificats may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

ienanslupmun

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

BOD Incubator
Used Item
2502-016860C-1

Cert. No.: 25TM205
Page: 20of 3

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on 1TS-80.

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

Instrument
1) Data Acquisition

Serial No.

Cert. No.
MY57013823  24LMT71

Traceable Due Date
TPA 12 May 2025

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 : Technology Promotion Association ( Thailand - Japan }

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment

Temperature Source

Fresh air setting : Not Available
2 4
[=] o
& g truf.]3
g
H s HZ2 |g
° 9
: 7. /
Wiz 2 9
L-'Di2 7oy,

Probe Installation Details :

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

Dimension of Chamber : =

D= 0.62
W= i
H= 12
Capacity = 0.82

m
m
m
me

Environment during calibration
Beginning Finished

Temp. ( °C ) 26 25
REL.Humid. ( % ) 49 52
AC Supply ( Volt ) 221 220
Position e
1D No.:
1 21-17RTD-01
2 21-17RTD-02
3 17RTD-03
4 24-17RTD-04
5 17RTD-05
6 17RTD-06
T 17RTD-07
8 23-1TRTD-08
9(ref) | 23-17RTD-08

lenanslupun



Equipment : BOD Incubator Cert. No.: 25TM205
Condition As-Received : Used Item Page: 30of3
Reference : 2502-01660C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setting : Mot Available
Calibration| UUC* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
<) ('c)y | c) (£°C) (°c) (‘c) k
20.0 200 19.9 0.38 0.56 0.99 2
Calibration Measured Temperature ( °C :
Point Position — Unoslnty
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C )
20.0 19.841 | 19.714 | 20.110 | 19.862 | 19.747 | 19.710 | 19.676 | 19,789 | 19.695 0.54

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

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

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

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

-o0o-

ienanslupun

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

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

Cert.No.: 25TW29
Page.: 1 of 2

DO Meter

YSI

5100

11B 101863
UAE.WAD.004/2554
14 February 2025
17 February 2025
2502-0473DSC-1

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

Temperature (25+5)°C

Humidity (50+20)%

In - house method : CP-CH2

by Comparison Technigue with Azide Modification Method

Walalak Sirithean

Stk

Approved Signatory

18 February 2025

lenanslupun




Cert.No.: 25T\W29
Page.: 2 of 2

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

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RCO001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 24F100202

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
{mg/L) (mgiL) (mgiL)
8.22 8.22 0.0055

This report was certified only for the instrument we tested.It 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 laboratory

-00o-

ienanslupmun
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SEAMNSSU LLJ_B‘lJL.J'\Lt!BL_zEI\ﬂI aanjuainis
AUELEMISAaUUGUEN 5388 1eNsSsuUaInis

Foundaton for ndustial Development MNarional Food Institute
Food indusmal Laboratory Senvice Center

Verification Certificate

[T ——

Substitute for Certificate No.: 2402957-001-01

Certificate No.: 2402957-001-02
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
ID No.: UAE.WAS.011/2560
Order No.: 2402957
Operation No.: 2402957-001
Date of Receipt: 23 May 2024
Date of Calibration: 23-24 May 2024
Calibrated by mr.jerawut Prapawuttipong  Approved by ﬁ
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 18 June 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95 %b.

FEFENssULBILNYalSIdaanIuUaTH S
AuguSMsSHIuUUENISa@a mvNssUaImIs

Foundation for Industrsl Developrent MNational Food Insttute
Food Industnial Laborarory Service Center

Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resolution: 1 < ID Mo.: UAE.WAS.011/2560
Manufacturer: FOSS

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

Date of Calibration: 23-24 May 2024 Page 2 of 4
Location: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambient Temperature { 25 + 3 ) °C

Relative Humidity ( 55 £15) %

Line Voltage ( 220 + 10 ) Volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R into its heating block digestion and
compared to temperature obtained from reference standards thermometer at calibrated point.
- The temperature scale used was based on IT5 - 90 .
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No. Certificate No. Due Date Through
Digital Thermometer 34970A PO RN 5 N.M. Technical
with Thermocauple Type R TC£101-103 { CH2 101103 TC/00%5 2un-2024 | ey Laboratory

3. This certificate is traceable to international systermn of units (SI Units),

4, This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only,
6. Condition of Calibrated item : Good

UUIC* Description
Time of Record - Hour 30  Minute At 380 °C
7. Result of Calibration : Without adjustment |:| After adjustment

F-CS-011 Revision: 01 Date: 20-04-65

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




geamnssulEILTIYalssanIILEaIkIS

I amamnssuEuLNYalSIdaan uUEInTS
AUEUSMISHauUUBINISg@a TINNSSUaTtIsS

AUEUSAISHauUUEN IsaEaTnnssUas

Faundatian for Industria Development Mational Food Institute

Foundation for iIndustnal Oevelopment MNational Food Institute
Food Industrial Laboratary Service Certer

Food Industrial Laborarory Service Center

- -
Verification Report Verification Report
Certificate No.: 2402957-001-02 Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469 Model: 2520 Serial No.: 91794469

Resolution: 1 o 1D No.: UAE.WAS.011/2560
Manufacturer: FOSS

Resolution: 1 °c 1D No.: UAE.WAS.011/2560
Manufacturer: FOSS

Date of Calibration: 23-24 May 2024 Page 3ot Date of Calibration: 23-24 May 2024 Page 4 of 4
Calibration point: 380 °C Calibration point: 380 °C
AR - Calibration result: Continued
Reporting of Temp ure
Block No. UUC’EuSce)tﬁﬂg UUC*(:!:)adinn Stability (£°C) menit:m - Un?:r:.::i)nty Figure 1. Location of Reference Standard and Bloc:gli,a%r;aim “:!f Digestion Unit
1 380 380 0.96 378.86 2.1
2 380 380 0.40 37841 2.1
3 380 380 118 378.94 2.1 @ @ @
9 380 380 0.44 377.64 16
5 380 380 0.11 377.75 1.6 @ @ @
(7] 380 380 0.14 378.35 1.6 @
7 380 380 1.17 377.09 2.1 @ @
8 380 380 0.33 377.08 2.1 @
9 380 380 0.14 376.61 2.1 @ @
10 380 380 0.96 377.74 2.1 @ @ @ @
11 380 380 0.40 377.17 23
12 380 380 1.18 377.71 2.1
13 380 380 0.44 379.07 1.6 :
14 380 380 0.11 379.19 1.6 m
15 380 380 0.14 379.78 1.6 ~ Manu
16 380 380 1.17 378.74 2.1 (0]
17 380 380 0.33 378.74 21 O/ oM
18 380 380 0.14 378.27 21 s I liation 1 i
19 380 380 0.96 379.53 2.1
20 30 2850 el e Sl Remark: Edited Date of Calibration from 23-24 May 204 Lo 23-24 May 2024,
Bote: Note:
- UUC* = Unit Under Calibration -UUC* = Unit Under Calibration
-Immersion depth of standard thermorneter In tube level high of sand is equal heater piate of LUC. -Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.,
- Stability = One-half of the greatest maximum difference of measured temperatures at one sensors, - Stability = One-half of the greatest maximum difference of measured temperatures at one sensors,
for at least half an hour after reaching steady state. for at least half an hour after reaching steady state.
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2,
ﬁ providing a level of confidence of approximately 35 %.

--------- [ —

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

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




FOS5 South East Asia
3388 Sirinrat Building, 25th — 26th Floor, Unit No. 3388/90,
Rama IV Road, Klongton , Klongtoey, Bangkok, Thailand 10110

FOSS

FOSS South East Asia
3388 Sirinrat Building, 25th — 26th Floor, Unit No. 3388/90, »
Rama IV Road, Kiongton, Klongtoey, Bangkok, Thailand 10110 Customer Service Report Report No.: 13854
Customer Service Report Report No: 9810 | Date: l g4 FELUW’A i 2025 I Customer: | UAE
I Date: ] & B oy | Job No.: | \ 1339 I Address: I B A ylon
[« .| UAE [Address: | BANGhow [ instrument. | ¥TRI0 v I Serial: | 2889051
I inStrument I K7 200 I Sarkl I Al 39051 Travel To Customer (Hrs) Labour (Hrs Travel From C (Hrs}
Hours Travel To Customer Labour Travel From C ::a.r:h g'?’!:"%; ?}’\T) ?? =:3 -’:::z{, U }\?’S :i?: : - : u_.";luﬂju.i
Start T 13“'\"7 09 0 Q,,;SLVL =) ini: b \ ? 2 — - —
Finish 9550 ) 10 LEET: hs e .
Job Type e e e I s
Job Type Application Special Standard,
Special Standard Distributor X Courtesy Visit Installation Tramimg~—~— -~
Normal Courtesy Visit Installation X Training Digital Service PMA Onboarding Quote ih Huus.n:e\ g :
Distributor PMA Dnboarding Quote In House Internal Warranty Repair P . )
Internal ‘Warranty Repair PM e Investigate Sales Support Remote Health Check Visit
Digital Service Sales Support Remote X Other
Smartcare Smartcare Pro Fosscare b
| PO/Quote Number: | PMA Type
Smartcare Advance Fosscare Pro N/A
| PMA Type | EvsStinre  ifapplicable | ContractNo. | if applicable
. Details of Work / Test
Details of Work / Test Condition / Status
7 P Wiioo B PM \eThoo 120mo
- M edesdo s P ] - fesl  betr gm
WS D w100 oy ] '(’;1 fHnine Kruoo . 26 Mo Yedote
Plalone %0 ik - %0 it N = fushing  Blenlt pormp
Wawodw P kit = —teg) ptration
a0 (P T U | _ Divton §0 - F0 pa
/ — Dichlation & min 180 -170mat
7 —flin|r 50 ~5Y nL
i = ; -1 guy)
B rooany SOPH  Meadl #305500 Aonign e P Wakod
10000325 &y Nelt Terplle 1 PL
I—"‘-\.‘
Instrument Ready for Use | (ok') | Netok | Instrument Ready for Use | oK | l Not OK* |
Part No: Batch Description Qty Part No: Batch Description Qty
00094965 14.12. Wwie 06! P 200 e ol A ou 1
! Eoli i Jout 1t lelet Braloyse & LOASIZI0 | 0.0\ 024 Fols P Wb \eT@oy b1eo 26 MO |
| confirm thisteport is accurate and
Signed FOSS C?""“/ Signed Customer % —_— ¢ - | confirm this report is accurate and complete
Name e signed FOSS CZ%Q/ /c'l_;:g o Signed Customer Sb\fl“tﬂ <arp r
Name Name
Would you be willing to participate in a brief survey in order to tell us how we performed? |
| Email: | | customer Contact.: |
*Remark:

nanslumuny
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Certificate No.:

Calibration Certificate

2502229-003-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1of3

Equipment: CHAMBER (Incubator)
Manufacturer: MEMMERT
Model: 1IPP260
Serial No.: V618.0033

ID No.:
Order No.:
Operation No.:

Date of Receipt:

Date of Calibration:

UAE.MIC.021/2561

2502229

2502229-003

19 March 2025

19 March 2025

Calibrated by Mr.Yothin Charoensuk Approved by 2 2

Date of Issue:

Sclentist ( Mr.Pheraphat Tuanjit) (- %")

Manager, Division of Calibration Laboratory

25 March 2025 Responsible for the Technical Management Team

e L
\ SN,

[ ) Z
gEarnssuuBuLNyadsilaan WS z =
AUELSMISASUUUSMS S8 mNSaUa1M1S '2,//,_?\\\?‘

o A
estinal fned ranag | FOLNESON for Industrial Oevelopment Mational Food insfmune il NSC.TISLTIS 17025
ministry of industy  Food industrial Laboratory Sendce Center CALIBRATION 0061

Calibration Report

Certificate No.: 250222%-003-01
Equipment: CHAMBER (Incubator)
Model: IPP260 Serial No.: V618.0033

Resolution: (15 . o 1D No.: UAE.MIC.021/2561

The uncertainties are for a confidence probability of approximately 95 %.

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

F-CS-009 Revision: 01 Date: 20-04-65 0

Manufacturer: MEMMERT
Date of Calibration: 19 March 2025 Page 20f 3
Location: 302, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD,
Environment Condition: Ambient Temperature  ( 23.0 £ 1 ) °C

Relative Humidity [ 59 + 1 )%

Line Voltage { 223 = 3 ) VoIt

Condition of this results of Calibration:

1. This instrument was calibrated by insert 9 standard thermometer into jts chamber and calibration according to
W-TE-014 Based on TLAS G-20-1/02-08 (E); Guidelines for Calibration and Checks of Temperature Controlled Enciosures.
- The temperature scale used was based on ITS - 90,
- All data show below were final values and the initial data may be cbtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No./ID No. | Certificate No. Due Date Through
Digital Thermometer 349724 MY57003188 NATIONAL FOOD
: TE 670486-01 8 June 2025
with sensor RTD CH#301-309/ RTD#301-309 INSTITUTE

3. This certificate is traceable to International System of Units (SI Units).
4. This certificate was certified only for the instrument we calibrated.
5, This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of Calibrated item : Good
UUC Description :
Time of Record il Hour 9 Minute At 22.0and 25.0 °C

Fresh air Damper - QOpen Position

Close Fan B 5
Not Available F
7. Result of Calibration : Without adjustment D After adjustment

F-CS-012 Revision: 01 Date: 20-04-65 0
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Calibration Report
Certificate No.: 2502229-003-01
Equipment: CHAMBER (Incubator)
Model: 1PP260 Serial No.: V618.0033
Resolution: L5 (R o 1D No.: UAE.MIC.021/2561
Manufacturer: MEMMERT
Date of Calibration: 19 March 2025 Page 3 of 3
Calibration point: 22.0and 250 °C :
Calibration result: o
T - P
Calibration | Temperature Relative Line Voltage
Condition ("cy Humidity (%o} (Volt) E [N
MIN 227 58 220.0 - 2 [ =
MAX 233 60 225.0 |t e |
Tablel : Reporting of Temperature Sl i
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.9 is REF) Uncertainty
°c) #1 #2 #3 #4 | #5 #6 #7 #8 #9 + (°C)
22,0 22,18 2218 22.16 22.19 21.94 21,95 21.96 21.98 22.08 0.27
25.0 25,51 25.32 25.29 25.34 25.05 25.02 25.04 25.09 2515 0.27
Table 2 : Reporting of Characterization Result
UUC* Setting UUC* Reading (°C) Stability Uniformity Overall Variation
(°c) MIN MAX Average +(°C) (°c) (°C)
22.0 22.0 22.0 22,0 0.026 0.14 0.23
25.0 25.0 25.0 25.0 0.035 0.36 0.55

Note The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Unifarmity)
Uuc* = Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state,
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a
level of confidence of approximately 95 %.
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F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for industrsl Cevelopment Mational Food Instiute
Food industrial Lsboratory Service Center

NSC-TISI-TIS 17025
CALIBRATION 0081

Calibration Certificate

Certificate No.: 2501624-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 3

Equipment: Water Bath
Manufacturer: MEMMERT
Model: WNE14

Serial No.: L416.0606

1D No.: UAE.MIC.002/2560
Order No.: 2501624

Operation No.: 2501624-001

Date of Receipt: 10 February 2025

Date of Calibration: 10 February 2025

Mr.Worapob Sooktong Approved by W
Scientist { Mr.Pheraphat Tuanjit ) (’%’b}
WB , Division of Calibration Lab ¥y
19 February 2025 Responsible for the Technical Management Team

Calibrated by

Date of Issue:

The uncertainties are for a probability of approxi y 95 %,

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

F-C5-009 Rewision: 01 Date: 20-04-65
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Foundation for Industnal Developmen: National Food Institure Dl NSC.TISI.TIS 17025
Food Industrial Labaratory Senice Center CALIERATION 0081
Calibration Report
Certificate No.: 2501624-001-01
Equipment: Water Bath
Maodel: WNE14 Serial No.: L416.0606
Resolution; 0.1 °C ID No.:  UAE.MIC.002/2560
Manufacturer: MEMMERT
Date of Calibration: 10 February 2025 Page 3 of 3
Calibration point: 44,5 °C
Calibration result: TeRNEN SibE view
Calibration | Temperature Relative Line Voltage ]
Condition ("c) Humidity (%) (Volt) z? - b5 e e T
Min 257 52 230 || | O W e S e
Max 26.3 65 225.0 4l L &l o I

Tablel : Reporting of Temperature Sensar installasion Location

i . ; Measured Temperature (°C) @ Sensor No.
Calibration Point (Sensor No.5 is REF) Uncertainty
°c) #1 #2 #3 #4 #5 t (°C)
44.5 44.55 44.46 44.48 44.47 44.48 0.18

Table 2 : Reporting of Characterization Result

UUC* Setting UuC* Reading (°C) Stability Uniformity Overall Variation
("©) MIN MAX Average +(°C) (°Q) (°C)
44.5 44.5 44.5 44.5 0.082 0.070 0.29

Naote The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity)"

UUC* = Unit Under Calibration

Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,

for at least haif an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temparature at the reference location which are cbserved at the same time.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.
The report uncertainty of measurement was based on standard uncertainty muitiplied by coverage factor k= 2,
providing a level of confidence of approximately 95 %.
smmmeeeee End sonemaean
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HTINE
Foundation for Indusirial Development National Food Institute A

Food Industrial Laboraiory Service Center HEC-TISETIS 17028

Calibration Report

Certificate No.: 2501624-001-01
Equipment: Water Bath

Model: WNE14 Serial No.: L416.0606

Resolution: 0.1 °C ID No.: UAE.MIC.002/2560

Manufacturer: MEMMERT
Date of Calibration: 10 February 2025 Page 2 of 3
Location: 302 Microbielogy Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT €0,,LTD.
Environment Condition: Ambient Temperature { 26 £ 1 ) °C

Relative Humidity (59 = 7 ) %
Line Voltage (224 £ 1 ) Volt

Condition of this results of Calibration:

1, This instrument was calibrated by insert 5 standard thermometer into its liquid bath and calibration according to W-TE-011
based on ASTM E715-80 (2022): Standard Specification for Gravity-Convection and Forced-Circulation Water Baths.
- The temperature scale used is ITS - 90.
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No./ID No. | Certificate No.| Due Date Through
iai : " 349724 MY55002902
Digital Thermometer with TE 67047801 4-May-25 NATIONAL FOOD
sensor RTD RT02301-305 / CHE301-305 INSTITUTE

3. This certificate is traceable to International System of Units (SI Units).
4, This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good
UUC Description:
Time of Record 1 Hour 9  Minute At 445 °C

7. Result of Calibration : Without adjustment 2
|| After adjustment W

7 99 Fk-. 2oz
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el ot v FOURCENDN for Industial Cevelopment Natanal Food Institute RUTIA
iy o1 Food industial Laborstory Service Center CALIBRATION 0081
Calibration Certificate
Certificate No.: 2501624-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 3
Equipment: Water Bath
Manufacturer: MEMMERT
Model: WNE14
Serial No.: L416.0606
ID No.: UAE.MIC.002/2560
Order No.: 2501624
Operation No.: 2501624-001
Date of Receipt: 10 February 2025
Date of Calibration: 10 February 2025
Calibrated by Mr.Worapob Sooktong Approved by W
Scientist ( Mr.Pheraphat Tuanjit ) (’%’b}
WB , Division of Calibration Lab y
Date of Issue: 19 February 2025 Responsible for the Technical Management Team
The uncer ties are for a probability of approxi y 95 %,

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

F-C5-009 Rewision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2501624-001-01
Equipment: Water Bath
Model: WNE14 Serial No.: L416.0606
Resolution; 0.1 °C 1D Moo UAE.MIC.002/2560
Manufacturer: MEMMERT
Date of Calibration: 10 February 2025 Page 3 of 3
Calibration point: 44,5 °C
Calibration result: TeRNEN SibE view
Calibration | Temperature Relative Line Voltage i
Condition ("c) Humidity (%) (Volt) z? - b5 e T
Min 257 52 230 || | SR W e R
Max 26.3 65 225.0 Al I g 1 |

Tablel : Reporting of Temperature Sensar installation Location

Calibration Point Measured Temperature {_“C) @ Sensor No. ]
(Sensor No.5 is REF) Uncertainty
°c) #1 #2 #3 #4 #5 t (°C)
44.5 44,55 44.46 44,48 44.47 44,48 0.18

Table 2 : Reporting of Characterization Result

UUC* Setting UuC* Reading (°C) Stability Uniformity Overall Variation
("©) MIN MAX Average +(°C) (°Q) (°C)
44.5 44.5 44.5 44.5 0.082 0.070 0.29

Naote The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity)"
UUC* = Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least haif an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temparature at the reference location which are cbserved at the same time.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

The report uncertainty of measurement was based on standard uncertainty muitiplied by coverage factor k= 2,
providing a level of confidence of approximately 95 %.
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HTINE
Foundation for Indusirial Development National Food Institute A

Food Industrial Labaratary Senvice Center HEC-TISETIS 17028

Calibration Report

Certificate No.: 2501624-001-01

Equipment: Water Bath

Model: WNE14 Serial No.: L416.0606

Resolution: 0.1 °C ID No.: UAE.MIC.002/2560

Manufacturer: MEMMERT
Date of Calibration: 10 February 2025 Page 2 of 3
Location: 302 Microbielogy Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT €0,,LTD.
Environment Condition: Ambient Temperature { 26 £ 1 ) °C

Relative Humidity (59 = 7 ) %
Line Voltage (224 £ 1 ) Volt

Condition of this results of Calibration:

1, This instrument was calibrated by insert 5 standard thermometer into its liquid bath and calibration according to W-TE-011
based on ASTM E715-80 (2022): Standard Specification for Gravity-Convection and Forced-Circulation Water Baths.
- The temperature scale used is ITS - 90.
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No./ID No. | Certificate No.| Due Date Through
iai : " 349724 MY55002902
Digital Thermometer with TE 67047801 4-May-25 NATIONAL FOOD
sensor RTD RT02301-305 / CHE301-305 INSTITUTE

3. This certificate is traceable to International System of Units (SI Units).
4, This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good
UUC Description:

Time of Record 1 Hour 9  Minute At 445 °C

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

F-[S5-012 Revision: 01 Date: 20-04-65
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Certificate No.:
Client name:

NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Certificate

2502227-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 3

Equipment: Electronic Balance
Manufacturer: OHAUS
Model: PX623
Serial No.: C236754745
ID No.: UAE.MIC.055/2565
Order No.: 2502227

Operation No.:

Date of Receipt:

Date of Calibration:

Calibrated by

Date of Issue:

The uncertainties are for a

Mr.Yothin Charoensuk

2502227-001

19 March 2025

19 March 2025

Approved by o N. .

Scientist ( Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory

25 March 2025 Responsible for the Technical Management Team

e probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Feod Institute.
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niztry of incesry - Food industrial Laboratory Senvice Cenrer CALIERATION 0081 miniiry = nsusry Food Industial Laboratory Service Center CALIBRATION 0061
Calibration Report Calibration Report
Certificate No.: 2502227-001-01 Certificate No.: 2502227-001-01
Equipment: Elftkionic Balarncs Manufeciurare. ShALS Equipment: Electronic Balance Manufacturer:  OHAUS
Model: PAbEs Resolatlons 900 Model: PXE23 Resolution: 0,001
Serial No.: C236754745 ID No.: UAE MIC055/2565 Serial No.: C236754745 ID No.: UAE.MIC.055/2565
Capacity: 620 Capacity: 620
Date of Calibration: 19 March 2025 Page 3 of 3 Date of Calibration: 19 March 2025 Page 2 of 3
Calibration Results:  (Continued) Environment Condition: Ambient Temperature: 228 ¢ 03 °C Relatwe Humigty: 51 = 0.5 %
Calibration H 0-600 g Place of Calibration: 301, UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD:
Calibration Adjustment: Internal Calibration Condition of Equipment: Goog Condition
3. Departure from Nominal Value: Conditi libratio:
1. Calibration Methed: NF! Method W-MA-0D1  Tn-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor _B,g,[EI'El'IGE Standard Mﬂe.l Serial No. glmm Certificate No Due Date
g 3 {9 ) {5 } |- | {+ g ) L3 Standard Weight Class E2 1mag to 200g B505567572 TS M24041005 18 Apnil 2025
Unload 0.0000 0.000 0.000 0.00086 2.00 Standard Weight Class E2 500g B505567696 TCS M24041015 19 April 2025
1 1.0000 1000 0.000 0.00086 200 Instrument Model Serial No.  Calibrated By Certificate No. Due Date
Therma-H el GOB-H1 NFLBTH 017/23 uality Reborn R25-0542 10 February 2026
5 5.0000 4.699 0.001 0.00086 2.00 Sl E Rl 9 i
3. This certification Is traceable to S1 UNIT
10 A A 4 . R
A0.0000 18.000 £.000 ] 200 4, This certficate was certified only for the instrument we callbrated.
20 20.0000 20.000 0.000 0.00086 200 4. This result of calibration was found accurate as shown on date and place of calibration only.
50 50,0000 50.000 0.000 0.00087 2.00 Calibrati Its:
100 100.0001 100.000 0.000 000087 2.00 1. Repeatability of Reading:
200 200.0001 200.001 -0.001 0.00090 2.00
Nominal Value [ g ) Standard Deviation of Reading g
300 300.0002 300.001 -0.001 0.00094 2.00
300 0.00042
40a 400.0003 399.999 0.001 0.0011 2.00 600 0.00048
500 500.0003 499.999 0.001 0.0011 2.00
a00 600.0004 B00.000 0.000 0.0012 200 2. Off-Center Error:

200
Tne balance reading obtained is given in the table.

homass of g was nlared and maver ta vannus positinn an paEn

The reparted uncartainty of measurement was based on & standard uncertainty multiplied by a coverage factor & , providing a 1 ? 3 4 5 6 (Maximum Difference)
level of confidence of approximately 95 %. C g d|¢t g 31¢C w9 ¥|C g ) o }IC 0} ( g )
200.002 200.003 200.001 200.001 200.002 200.002 0.001

o N w




