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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-045-67 4 Nov 24 3 Nov 26 -
Calibrator Particulate Matter < 10 um (PM,,) 3540
2 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-045-67 4 Nov 24 3 Nov 26 -
Certificate Particulate Matter < 10 um (PM,,) 3540
3 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 25pP1541 24 Apr 25 23 Apr 26 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)
4 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 25P1541 24 Apr 25 23 Apr 26 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)
5 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 25P1380 17 Apr 25 16 Apr 26 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
6 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 25P1379 17 Apr 25 16 Apr 26 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
7 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 25H810 10 Apr 25 9 Apr 26 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
8 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 25H808 10 Apr 25 9 Apr 26 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26092024 26 Sep 24 25 Sep 25 -
1201778109
10 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07052025 7 May 25 6 May 26 -
1182920005
11 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17102024 17 Oct 24 16 Oct 25 -
1201778110
12 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 02052025 2 May 25 1 May 26 -
1182920006
13 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 04102024 4 Oct 24 3 Oct 25 -
1200636462
14 INitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07052025 7 May 25 6 May 26 -

1182920009




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
15 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jul 31 -
2016PSIG
16 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jul 31 -
2016PSIG
17 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1201778117
18 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 12122024 12 Dec 24 11 Dec 25 -
1200636465
19 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 12122024 12 Dec 24 11 Dec 25 -
1201778118
20 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 12122024 12 Dec 24 11 Dec 25 -
1201778118
21 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 06122024 6 Dec 24 5 Dec 25 -
1201778119
22 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 06122024 6 Dec 24 5 Dec 25 -
1201778119
23 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jul 31 -
2016PSIG
24 |Standard Gases (Mixture) Carbon Monoxide Airgas EBO162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jul 31 -
2016PSIG
25 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 109/25 19 Feb 25 18 Feb 26 -
2205DR0008
26 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 323/25 7 May 25 6 May 26 -
2205DR0106
27 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 107/25 19 Feb 25 18 Feb 26 -
2311DR0037
28 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 106/25 19 Feb 25 18 Feb 26 -
2205DT0114




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
29 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 002/25 3 Jan 25 2 Jan 26 -
2205DT0113
30 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 110/25 19 Feb 25 18 Feb 26 -
2205DT0116
31 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q24127998A1 4 Dec 24 3 Dec 25 -
Acceleration Level um14472
32 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q24127998A1 4 Dec 24 3 Dec 25 -
Acceleration Level umM14472
33 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-121 10 Sep 24 9 Sep 25 -
(Acoustic Calibrator) 6855 Co.,Ltd.
34 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL200 Innovative Instrument 25-ACT-074 20 May 25 19 May 26 -
(Acoustic Calibrator) 21091 Co.,Ltd.
35 [Sound Level Meter Laeq 24 e Laeq 1 b Lamax Lagor Ladn Larson Davis LxT2 Electrical And Electronics Institute CP20240321EA 22 Aug 24 21 Aug 25 -
0006757 Foundation For Industrial Development
36 [Sound Level Meter Laeq 24 hrsr Laeq 1 o Larmaxs Lagos Ladn Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL25214 4 Jun 25 3 Jun 26 -
00901703
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liranates Associates Co,,Ltd CALIBRATION 0387 SC S S 17025
£3/14-15, 67/45-36 CALIBRATION 0367
Petehkasem 7,7/1, Rd. Watthagpra, Bangkokyai, Flow measurement laboratory Continuation of Certificate of Calibration Number COF-045-67 Page 2 of 2 Pages
Bangkok 10600 {Thailand) Calibration services department

Tal: +6EORBRORT2

Mobile: +66863933453

L-mail: jnac-calibration@jiranates.com
Wb site: www jiranatee com

MEASUREMENT RESULTS:

CERT|F|CATE OF CALI BRATION 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

medium in the system. The standard conditions are 25°C {298.15 K) and 760 mmHg for standard temperature and standard pressure respectively

Certificate No. : COF-045-67 Page 1 of 2 Pages
Table 1: The results of @ Standard calibration data
MEASUREMENT ITEM : Top Load Orifice Calibration procedure: Flow rate Prassiire Temparature Temperature Ap_meter Ap_Orifice Standard Flow [¢;]
MANUFACTURER The Orifice gas flow device wos calibrated against Blate [Pa) [Ta] [Tm] ¥
MODEL/TYPE Stondord  Rotary Displacement  Meter  (Roots m*/min mmHg "= o o mmHg inH,0 m*/min
SERIAL NUMBER Meter] Model GES/IMC/Wasdp. TheWi-CL-004 i 0.702 [ 755,241 7367 2227 57.134 1612 1.268 0.651
1D NUMBER : UAE.EFM.176/2561 was used a3 o calfbrdtin guidelhe. g 1.000 755,312 2355 | 2271 61.321 3,248 1.801 0.920
CONDITION AS-RECEIVED : Used item ) 1.117 755.324 | 23.36 | 2272 41.180 4309 2,075 1.057 |
3 Lo i > Traceability: i v . | | < 1119
CUSTOMER : United Analyst and Engineering sultant Co., Ltd. This certificate provides o traceabilty of the 4 1.163 755.361 23.37 | 2377 30.028 4 R06 2.193 111
81 5ol Udamsuk 41, Sukhumvit Road, Bangchak, Phrakhanong ; 5 1417 755.397 23.65 | 23.10 20.199 7191 | 2.680 1363
¥ " B v L] megsurement  to  recognized  the  national - ™ y. .
Bangkok 10260 standards, and to realizotion of the international
system of units (51} through the NIMT (National Slope (m) 1.38270
RECEIVED DATE : 24 Oct 2024 Metrology Institute of Thailand) via Certificate Intereapt (b} .0.02316
MEASUREMENT DATE : 04 Nov 2024 number; MW-0063-23
ISSUE DATE : 05 Nov 2024 Correlation coefficient (r): 0.99983

Uncertainty of Measurement;

The reported uncertainty of measurement is based
ENVIRONMENTAL CONDITIONS: on the standard uncertainty multiplied by a
coverage foctor k=2, Which for a normal
distribution corresponds to a coverage probability

0,015 m'/min

Uncertainty (k=2):

Ambient condition in the laboratory are as follow:

Temperature 123.0130 c g f ibrati
Relative Humidity {Eediden iy :xf u:ugrux:;ﬂ'curl;" .‘.d.-'h The .:andnrd‘{;rn(r::rr:::l;: Table 2: The results of @ .]CEU:JI calibration data i ! 8
} has been determined in accordonce with the
Al . i
ATdRexic Fremilce i hea ‘Fvaluation of measurement data - Guide to the Flow rate Pressure Temperature | Temperature | Ap meter | Ap_Orifice 1 Standard Flow [¢o]
expression of uncertainty in measurement’ Plate . [Pa] [Ta] l‘l;m] i !
m'fmin mmHg (o C mmHg inH,;0 mY/min
CALIBRATION CONDITION: 1 0.702 755 241 eT 2237 57.134 1612 0.796 0.652
Preconditioning : 24 hours at ambient conditions. 2 1,000 755,312 23,55 pr f i | 61.321 3248 1129 0.921
Measurement Condition : The average values during measurement are 23.7 °C and 49.7 %RH. 3 1.117 | 755.324 | 23.36 2272 41.180 4,309 1.301 | 1.058
4 1.163 | 755.361 23.37 22.77 10.028 | 4,806 1.374 | 1.113
5 1,417 | 755.397 23.65 2310 29.199 | 7.191 1.681 | 1.365
NOTED: The certificote is valld only to the item calibrated on date and place of colibration
Slope (m): 1,24186
Intercept (k) 0.01454
TABULATION OF RESULTS:
The table on next page give the measured values. Correlation coefficient () 0.59988
Uncertainty (k= 2): 0.015  m'/min

***End of Certificate of Calibration***

Callbrated by:
L1 Mr, Sorawit Thachalad Approved signatol

[ Missdittraporn Lertsomphaol Mr. Parinya Booncharoen
Calibration Department Manager

1
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR mzpnonhybm Lﬂﬂﬁﬂ'ﬂuﬂ’mqu

IN WRITING FROM THE LABORATORY
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TECHNOLOGY PROMOTION JCTIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND T ING SERVICES
534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX, 0-2719-9484

Certificate of Calibration Cantificate No. : 2671641

Page: 1of 2

Equipment : U Tuba Manomatar
Manufacturer: Dwyer This cerlificate may not be reproduced other than in full,

excepl with the prior written approval of the head of
Model : 1221-36-WiM Corporate Services 3. Equipment Calibration and Testing Services,
Serial No.: .
ID No.: UAE.EFM.077/2566
Condition As-Received: Used ltem
Received Date: 04 April 2025
Calibration Date: 24 April 2025
Reference: 2504-0192W5C Submitted by: United Analyst and Enginearing Cansultant Co.,Ltd.

Amblent Tomperature: ( 23 & 2 ) °C
(50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Ralative Humidity:

Atmeospheric Pressure: 1005 mbar

Procedure used: Tha callbration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration proecedure CP-P04, using " DKD-R 8-1 ; Calibration of Pressure Gauges " as

a guldelines.
Cenditlon of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Prassure Callbrator PC106P 1188 MP-0218-24 24 Sep 2025

2.This result of calibration was made on requested at the point specified by customar,
3.5cale and conversion factor is 1 kPa = 4,0146283 inHz0
4.This instrument was used clean air as pressure media,
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port () side open to atmospheric pressure.
B.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level,
7.The certificate is valid only to the item calibrated on date and place of calibration,
8.This Certification is traceable to the International System of Unit maintained through:=
=National Institute of Metrology (Thailand), NSC-ONSC Accradited No. Calibration 0144

Calibrated by :  Suksan Khankasw Approved Signatory :
lzzue Date : 28 April 2025 [ ]Phalines Prabpaipal

[ ]Sura Suwannagsri
[+] Attapol Panurach

enaslumunu

Result of calibration;- Without adjustment Range : 0 inH:O to 38 inH:0

Cart.No.: 25P1541
Page: 2 of 2

Eunction:- Pressure Measurement Scale Interval : 0.1 inH:O ( The Sacond Estimata )

Increasing Pressura

LG Indication
Applied Pressure High-port side Low-port side M
0.00 0.00 0.00 0.00
2.05 1.00 -1.00 2.00
4.08 2.00 -2.00 4.00
6.05 3.00 -3.00 6.00
8.03 4.00 -4.00 8.00
9.98 5.00 «6.00 10.00
11.87 6.00 -6.00 12.00
13.97 7.00 -7.00 14.00
15.96 8.00 -8.00 16.00
17.95 9.00 -9.00 18.00
19.93 10.00 10,00 20.00
21.03 11.00 -11.00 22,00
23.89 12.00 =12.00 24.00
25.89 13.00 -13.00 26.00
27.85 14.00 -14.00 28.00
29.85 15.00 =156,00 30.00
31.85 16.00 -16.00 32.00
33,85 17.00 =17.00 34.00
35.85 18.00 -18.00 38.00

Thae uncertainty of measuramant was £ 0.11 inH.Q
+ AP = High-port side - Low-port side
* UUC = Unit Under Callbration
The rupnrmd I.I“C:H(‘Bil“y of measurement was based on a standard uncartainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-olio-

0.00
0.08
-0.05
-0.05
-0.03
0.02
0.03
0.03
0.04
0.05
0.07
0.07
0.11

0.1

018
0.15
0.15
0.15
0.15

enanslununy
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Equipmant ;
Manufacturer:
Model :
Serial No.:

ID No.:

Condition As-Received:

Receaived Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmespheric Pressurs:;

Procedure used:

ANy,

& /-.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) gt
SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES L

= 5

Certificate of Calibration

Aneroid Barometer

Barige

UAE.ANV.125/2550
Used Item

04 April 2025

17 April 2025
2504-0196WSC
(2383 2)°C
(B0 % 15) %

1005 mbar

TTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ,’f':;?‘"\“ F
TEL. 0-2717-3000-24 FAX. 0-2719-9484

7 .z
b
ot

NSC-TISHTIS17028
CALIBRATION 0008

Cartificate No. : 25P1380
Page: 1of 2

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

Submitted by: Unitad Analyst and Engineering Consultant Co,,Ltd,

81 Soi Udomsuk 41, Sukhumvit Read, Bangehak,
Phrakhanang, Bangkok 10260

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 8-1 ; Calibration of Pressure Gauges " as
a guidelines,

of this resul

1.Referance standards instruments :

Instrument

1) Standard Barameter

Model
DPI142

Serial No. Cartificate No, Due Date
1422505046 MP-0133-24 16 May 2025

2,This instrumaent was installed In vertical orientation and center of the dial was used as the referenca level.

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

4.This result of calibration Instrument was in absolute pressure,

&,This instrument was used clean air as pressure media,

&.Tha certificate |z valld only to the item calibrated on date and place of calibration.

7.This Certification Is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Callbrated by :
Issue Date :

Kaarkpon Salviehai
21 April 2025

Approved Signatory :
[ ]Phalines Prabpaipal

[ ]1Sura Suwannasri
[v/] Attapol Panurach

wnanslumuny

Result of calibration:- Without adjustment
Function:- Absoluts Prassure Measurement

Increasing Pressure

Ranga ; 960 hPa to 1030 hPa
Scala Intarval : 1 hPa ( The Fifth Estimate )

Applied Pressure (hPa) 661,40 | 971.80 | 6881.82 | 99225 | 1001.35 | 1009.76 | 1019.56 | 1020.44
UUC* Indication (hPa) 980.0 | 670.0 | @00 | ssoo0 | 1oo0.0 | 1010.0 | 1020.0 | 10300
Error (hPa) 140 | 190 | 182 | -225 | -1.38 0.24 0.44 0.56
Decraasing Pressure

Applied Pressure (hPa) | 1020.44 | 1018.30 | 1009.48 | 1000.54 | 991.38 | 88180 | 97182 | 96162
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | ©80.0 | 9800 | s70.0 | @80.0
Errar (hPa) 0.56 0.70 052 | -0.54 | 138 | -1.80 | -1.62 | -162

The uncertainty of measurement was + 0.25 hPa

* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by & coverage factor & = 2, providing a lavel of confidence of approximately 85 %,

-olo-

Cart.No.: 25P1380
Page: 2 of 2

enasluemunu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) =
CORFORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX, 0-2719-9484 NEC-TISI-TIS17028
CALIBRATION 0008

Certificate of Calibration Cortificate No. : 25P1379

Page: 1of 2

Equipment : Anaroid Baromatar
Manufacturer: Barigo This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : v Corporate Services 3: Equipment Calibration and Testing Services.
Serlal No.: -
1D No.: UAE ANV,121/2550
Condition As-Received: Used ltem
Recelved Date: 04 April 2025
Calibration Date: 17 April 2025
Referance: 2504-0186WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 £ 2 ) °C
Relative Humidity: (50 %15) % 81 Sol Udomsuk 41, Sukhumvit Road, Bangehak,
R —— Phrakhanong, Bangkok 10260

Procedure used:  The callbration was conducted by direct comparisen method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using * DKD-R 6-1 ; Callbration of Pressure Gauges " as

a guidalinas.
Condition of this result of calibration
1.Reference standards instruments :
Instrument Modal Sarlal No, Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0133-24 15 May 2025

2.This Instrument was installed in vertical orientation and center of the dial was used as the reference lavel,
3.This result of calibration was made on requested at the point specified by customer.

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

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

6.The certificate 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 through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
lzsue Date :

Kaerkpon Saivichai
21 April 2025

Approved Signatery :
[ ]Phalinee Prabpaipal

[ ]Sura Suwannasri
[+] Attapel Panurach

wnanslumuny

Cert.No,: 25P1378

Page: 2 of 2
Result of calibration:- Without adjustment Range : 960 hPa to 1070 hPa
‘s Scale Interval ; 1 hPa ( The Fifth Estimata )

IHMIMPMBUN

Applied Pressure (hPa) 860.71 | 971.22 | 982,18 | 981.71 | 1003.10 | 1006.94 | 1013.02 | 1023.08 | 1034.17 | 1068.92
UUC* Indication (hPa} 980.0 | 970.0 | 980.0 | seo.0 | 1000.0 | 10050 | 10100 | 10200 | 1030.0 | 10800
Error (hPa) 0.28 122 | 218 | 71 | 310 | 184 | -302 | 308 | 417 | -BE2
Dacraasing Pressure

Applied Pressure (hPa) 1068.95 | 1033.45 | 1022.77 | 101249 | 1007.16 | 100258 | 992,32 | 98217 | 970,86 | 959.47
UUC* Indication (hPa) 1080.0 | 1030.0 | 1020.0 | 1010.0 | 1005.0 | 1000.0 | 9800 | 880.0 | 870.0 | 980.0
Error (hPa) 895 | -348 | 277 | 249 | 248 | 288 | -232 | 247 -0.88 0.53

The uncertainty of measuremant was + 0.33 hPa

* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multipliad
by a coverage factor k = 2, providing a level of confidence of approximalely 85 %.

-000-

enasluemunu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M X

334/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 -':{:;,-f,;\-\::,\??
CARE

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NBE-TIBLTI®I7028
CALIBRATION 0008

Certificate of Calibration T

Equipment : Dial Thermo=Hygrometer
Manufacturer: Barigo This certificate may net be reproduced other than in full,
axcapt with the prior written approval of the head of
Modal : R Corporate Senvices 3: Equipment Calibration and Testing Services,
Serial No.: -
ID Na.: UAE.ANV.130/2550

Condition As-Received: Used [tem

Received Date: 04 April 2025
Calibration Date: 10 April 2025
to 17 April 2025
Reference: 2504-0193WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature; ( 25 £ 3 ) °C
(B0 £ 20) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:

Procedure used: Calibration were conducted using In-house calibration procedure CP-HO2 according to comparisan
with standard chilled mirrer sensor for humidity measurement function and comparisan with standard
temperature probe for temperature measuremant function into humidity / temperature chamber,

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model ial No. Certificate No. Due Date
1) Dew Paint Hygrometer Optidew 401 184756 TH-0005-25 05 Fab 2028
2) Handhald Tharmometar With Sensor 1523 5717098 2411241 18 Nov 2025

2.Tha cartificata is valid only to the item calibrated on date and place of calibration.

3.Thie Certification is traceable to the International System of Unit maintained through:-
-National Institute of Matrology (Thailand), NSC-ONSC Accradited No. Calibration 0144
~Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Callbrated by :  Somchal Dumwer Approved Signatory : -

Issue Data : 18 April 2025 [ ] Chakrit Waswwanjua
[ ]Pomthippa Tameyakul
[v] Vipomn Tantiyawutti

wnanslumuny

Cert. No.: 25H810

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Funetion: Humidity Measurement.
Reference Standard uucr Uncertainty
Temperature Humidity Reading Corraction of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (x%R.H.)
25.0 40.1 41 08 1.7
25.0 60.0 60 0.0 1.8
25.0 80.0 76 4.0 1.9
Result of Calibration:- Without Adjustment
Funetion: Temperature Measurement.
Standard uucr Uncertainty
Tempaerature Reading Correction of Measurement
) ('c) °C) (#°C)
20.001 20,0 0.001 0.72
24.987 25.0 -0.013 0.72
30.021 30,0 0.021 0.72
34,964 34.0 0.964 0.72
40.032 38.0 1.082 0.72

uuc* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2,00, providing confidence level approximately 85%,

-60a-

enasluemunu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND=JAPAN) "'1{"‘-;-"’ £

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES  HElE .

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 'f.,;:fﬁ“\?"
Yl

TEL. 0-2717=3000-24 FAX, 0-2719-9484 -r NBC-TIBKTIS7025
GALIBRATION 0008
i . . i
Certificate of Calibration  Certficate No.: 26Ha0s
Page: 1of 2
Equipment : Dial Therme-Hygrometar
Manufactursr: Barigo This certificate may not be repraduced other than in full,
except with the prior written approval of the head of
Modal ; = Corparate Services 3: Equipment Calibration and Testing Services,
Sarial No.: -
ID No.: UAE.ANV.004/2548

Condition As-Received: Used ltam

Received Date: 04 April 2025
Calibration Date: 10 April 2025
to 17 April 2025
Referenca: 2504-0193WSC Submitted by: United Analyst and Engineering Consultant Co, Ltd,

Ambient Temparature: ( 25 £ 3 ) e
(50 +20) % 81 Sol Udomeuk 41, Sukhumvit Read, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:

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

Condition of this rasult of calibration
1.Reference standards instruments
Instrument Model Serlal No, Certificate No, Due Date
1) Chilled Mirror Hygromater Dew Master 44730 22688 10 Sep 2025
2) Handheld Thermometar With Sansor 1521 A5A339 2411178 25 Oct 2025

2.The certificate is valid only to the item calibrated on date and place of calibration,
3.This Certification is traceable ta the International System of Unit maintained through:-
-Thunder Sciantific Corparation, NVLAB Accraditation Ne. Calibration 200582-0
~Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Callbration 0008

Callbrated by :  Kraipop Onrat Approved Signatory ;
Issue Date : 18 April 20256 [ ]Chakrit Waswwanjua

[ ]Pomthippa Tameyakul
[v/] Viporn Tantiyawutti

enanslumungu

Cert. No.: 25H808
Page.: 2 of 2

Result of Calibration:- Without Adjustment
Function: Humidity Measurement,
Reference Standard uucH Uncertainty
Temperature Humidity Reading Correction of Measurement
("C) (%R.H.) (%WR.H.) (%R.H) (£%R.H.)
250 40.1 40 0.1 1.7
250 60.0 60 0.0 18
25.0 80.0 76 4,0 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement,
Standard uuc* Uncertainty
Tomperature  Reading Correction of Measurement
Q) (°G) c) (#°C)
20.012 205 -0.488 072
25.034 25,0 0.034 0.72
30.032 30.0 0.032 072
35.022 34.5 0.522 072
40.040 39.0 1.040 0.72

uuc* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2,00, providing confidence level approximataly 85%.

-00o-
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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

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

A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

MULTI-POINT GAS TEST REPORT

MULTI-POINT GAS TEST REPORT

Standard Gas Concentration

Dilutor Detail

Test Date : Sep 26,2024 Test Date : May 7,2025
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : 1201778109 Manufacturer : Thermo Scientific Serial Number : 1182920005

Standard Gas Concentration

Dilutor Detail

Multi-point gas test data

Sulphur Dioxide (502) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (502) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i

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

Cylinder No. : EB0159156 Cylinder No. : EB0159156

Expiration Date : Nov 6,2026 Expiration Date : Nov 6,2026

Multi-point gas test data

Reference Value (ppb) Analyz(::):)lsplay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyz(t;:’bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60 Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45 Level 3 40.00% 200.0 200.3 0.30 0.15 0.15
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 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 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.26 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.19
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Multi-Point Gas Test Chart 45 Multi-Point Gas Test Chart |

— 400 406:0 — 400 4660

= -]

2 350 2 350

& 300 300-7 & 300 3069

g 250 "n% 250

5 200 60-9 5 200 7003

> 150 2 150

2 506 2 505

g 100 7666 £ 100 66-5

50 50
0 +56 0 +=56
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (pph) Reference value (ppb)
—— Analyzer Display ‘ —— Analyzer Display ‘
26 ;.Sep 2024 7 / May / 2025
Page 1 of 1 leNasluAIUAY Page 1 of 1 leNasluAIUAY
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% United Analyst and Engineering Consultant Co., Ltd. % 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

UNITED ANALYST AND ENGINEERING UNITED ANALYST AND ENGINEERING

consuLTANT company umiten 1€l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com consuLTANT company umiten 1€l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Oct 17,2024 Test Date : May 2,2025
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : 1201778110 Manufacturer : Thermo Scientific Serial Number : 1182920006
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (502) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (502) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) = PPM Serial Number : 1180540071 Methane (CHa) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analyz(EL:)lsplay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyz(:):)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60 Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45 Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.5 0.50 0.17 0.17 Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Multi-Point Gas Test Chart | 450 Multi-Point Gas Test Chart |
—_ 400 406-6 —_ 400 4666
o o
g 350 S 350
& 300 360-5 & 300 3666
g‘ 250 g‘ 250
E 200 06-9 E 200 067
> 150 > 150
[ e S 100 W6
g 7666 g 1666
50 50
0 +=66 0 +=66
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
—— Analyzer Display ‘ —— Analyzer Display ‘
17 Oct 2024 2 Ma 2025
SPeud P perare Lo TSRO Wihiesie Y veercd
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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

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

A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

MULTI-POINT GAS TEST REPORT

MULTI-POINT GAS TEST REPORT

Standard Gas Concentration

Dilutor Detail

Test Date : Oct 4,2024 Test Date : May 7,2025
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : 1200636462 Manufacturer : Thermo Scientific Serial Number : 1182920009

Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (502) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (502) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i

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

Cylinder No. : EB0159156 Cylinder No. : EB0159156

Expiration Date : Nov 6,2026 Expiration Date : Nov 6,2026

Multi-point gas test data

Multi-point gas test data

Page 1 of 1

leNasluAIUAY

Reference Value (ppb) Analyz(t:):):)lsplay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyz(:):)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50 Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35 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 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 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.23 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24
:Acceptable Limit + 5% :Acceptable Limit + 5%
150 Multi-Point Gas Test Chart I 450 Multi-Point Gas Test Chart I

— 400 406:0 — 400 400:6

= o

2 350 2 350

I 300 3009 & 300 360-7

g 250 g‘ 250

5 200 007 5 200 00-7

> 150 = 150

2 505 S 10 506

£ 100 100.5 g 0 760:6

50 50
0 +56 0 +=56
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
—— Analyzer Display ‘ —— Analyzer Display ‘

Page 1 of 1
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Airgas

an Alr Liquide company

Specialty Gases
USA LLC

6141 Easton Road

Plum dville, PA 18049
Adr )

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer:
LTD--
EOSNISTE15A0014
EB0182121

124 - Plumsteadville
A12023

Part Number
Cylinder Number
Laboratory
PGVP Number
Gas Code

CD,C02 NO NOX,502 BALN
Expiration Date

AIR LIQUIDE (THAILAND)

Refarance Number

1804027722051

Cylinder Volume 144.0 CF
PA Cylinder Pressure 2016 PSIG
Val 660

Jutlet
rtifics
Jul 06, 2031

Ca

Jul 08, 2023

U LS A S e

IAE

UNITED ANALYST AND ENGINEERING
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

Tha SRM, NTRM, PRM, ar RGM noted above i anly if ral

Instrument/Make/Model

siedl ir and not [

ANALYTICAL EQUIPMEI
Analytical Principle

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 100.0 PEM 1004 PPM G1 +f- 0.9% NIST Traceabla 23, 07/06/2023
NITRIC GXIDE 100.0 PPM 100.2 PPM G /- 0.8% MIST Traceable 3, O7/06/2023
SULFUR DIOXIDE 100.0 PFPM 100.0 PPM G1 #/- 1.4% NIST Traceabla 12023, 07/06/2023
CARBON MONOXIDE 200.0 PPM 188.2 PPM G1 #/- 0.3% NIST Traceabla 06/26/2023
CARBON DIOXIDE 8.000 % 7.982 % G1 /- 1.2% NIST Traceable OB/27/2023
NITROGEN Halance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 104202308 CCTh4364 B88.36 PPM NITRIC DXIDE/NITROGEN /- 0.4% Jan 04, 2031
PRM C22191M APE1514048 100.18 PPM NITRIC OXIDE/NITROGEN +- 0.3% Feb 28 25
GMIS 2023042528 CC754381 98.52 FPM NITRIC OXIDE/NITROGEN Apr 26
PRM 12409 D813660 15.01 PPFM NITROGEN DIOXIDE/AIR f Feb 17
GMIS 163400202002 EBO130037 8.683 PPM NITROGEN DIOXIDE/NITROGEN H-1.6% 202t
NTRM 160102 97.68 PPM SULFUR DIOXIDE/NITROGEN +H= 0.8% Nov 01, 2027
CO 230801 248,47 PPM CARBON MONOXIDE/MNITROGEN - 0.3% Dec 08, 2028
NTRM 130606-02 13,358 % CARBON DIOXIDE/NITROGEN +f- 0.6% May 14, 2025

t of the analysis

Last Multipoint Calibration

Nicolel iS50 FTIR AUP2010245 {

SIEMENS ULTRAMATEE N1-(
Nicolet iS50 FTIR AURZ010:
Nicolet IS50 FTIR AUP2010245 NO2

Nicolet iS50 FTIR AUFP2010245 502

FTIR
NODIR
FTIR
FTIR

FTIR

Jun 15, 2021
Jun 14, 20

Jun ;
Jun
Jun 0B, 2023

Page 1 of 1

enasluaIua

Test Date

MULTI-POINT GAS TEST REPORT

: Sep 9,2024

Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer : Thermo Scientific Serial Number : 1201778117
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 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 10.5 0.5 4.8 4.8
Level 3 |40.00% 20.0 20.8 0.8 3.8 3.8
Level 4  [60.00% 30.0 30.9 0.9 2.9 2.9
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.30
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
50
€
s 40.0
—i 0.9
2
o
5 0.8
ES
e 0.5
<
0 +06
0 50
Reference value (ppm)
—— Analyzer Display |

Page 1 of 1

lenanslumuny



1925
Rectangle


1925
Rectangle


1925
Rectangle



IAE

UNITED ANALYST AND ENGINEERING
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

IAE

UNITED ANALYST AND ENGINEERING
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

MULTI-POINT GAS TEST REPORT

Test Date : Dec 12,2024
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer : Thermo SCIENTIFIC Serial Number : 1200636465

Sulphur Dioxide (SOz2)
Nitric Oxide (NO)
Methane (CHa)

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 PPM

EB01159156

Nov 06,2026

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference value (ppm)
—— Analyzer Display ‘

Reference Value (ppm) Analy::;:)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 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.7 0.7 3.4 3.4
Level 4 60.00% 30.0 30.5 0.5 1.6 1.6
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.31
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
50

€

g 400

B

.'_2' .5

2 7

]

S

= 7

c

<

0 +=56
0 50

Page 1 of 1
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MULTI-POINT GAS TEST REPORT

Test Date : Dec 12,2024
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer : Thermo SCIENTIFIC Serial Number : 1201778118

Standard Gas Concentration

Dilutor Detail
PPM Manufacturer :

Thermo Scientific

Sulphur Dioxide (SOz2) 42.89

Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHa) - 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)

—— Analyzer Display |

Analyzer .
Reference Value (ppm . Difference Error |Percent Error % Error
(ppm) Display (ppm) [ 1
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 3 140.00% 20.0 20.7 0.7 3.4 3.4
Level 4 |60.00% 30.0 30.8 0.8 2.6 2.6
Level 5 180.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.33
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
50

€

2 400

% 0.8

2

p 0.7

5

5 0.6

<<

0 +56
0 50

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

UNITED ANALYST AND ENGINEERING

consuLTANT company Lmmen 1€l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 6,2024

Equipment : Gas Analyzer (CO)

Model :

Manufacturer : Thermo SCIENTIFIC

Serial Number :

48i

1201778119

Sulphur Dioxide (SOz2)
Nitric Oxide (NO)
Methane (CHa)

Carbon Monoxide (CO)
Cylinder No. :

Expiration Date :

Standard Gas Concentration

42.89
46.77

965.9

Dilutor Detail
PPM  Manufacturer :
PPM Model :
PPM Serial Number :
PPM

EB01159156
Nov 06,2026

Thermo Scientific

146i

1180540071

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 20.4 0.4 2.0 2.0
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 (%) 2.16
:Acceptable Limit + 5%
Multi-Point Gas Test Chart]
50

€

2 400

5

&

e 0.4

5

£ 0.7

<<

0 +56
50
Reference value (ppm)
—— Analyzer Display |
Page 1 of 1 wnaslumugy

THAI METEOR

4353 Sukhumvit, Bangr

Calibration Certificate

OLOGICAL

DEPARTMENT

1a, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Issued v Calibration & T¢ Section Meteorological Instruments Bureau
Jat | 19 Februar 0 ific i No. 109/
Pa (
Objact
Manufacturer I
Typ
Mfg Code Wirele jF ]
Wi - BT
Customer Inited Analyst and Engineesring Consultant Co. Ltd
81 Soi Udomsuk 41, Sukhumvit Road
Bangchak, Pr ngk
Calibration Condition mi g I 101
NATIONAL STANDARD WIND TUNNEL
Mi &t i iesdr i | A
MNLST, T | |
It / Aod A T TR-90A}
Jur P
IAPAN QUALITY ASSURAN RGANIZAT | a
STANDARD THERMOMETER : The | 10/9 f /9
| TH lar No.9 )
STANDARD BAROMETER Digital il I PTBZ220 [ \ U
Bigllal B isala Tyde-LTRI0NE, K4I2000
Calibrated by Signed ! {Antharised Signatory)
Mr. Waltcharapol Subwat Mr. Pisooft Promsut rar the Chiel
Mechanical Engineer Sub=StandartF Instrimnent

enasluaiun
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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. 109/25

19 February, 2025 Page : 2 of 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
misec inchos H20 | inches H20 | m/sec m/sec m/sec
1.00 - = - 1.0 0.00
3.02 = = 5 3.0 0.02
5.00 - : = 5.0 0.00
7.04 # " - 7.0 0.04
9.02 = : ) 9.0 0.02
11.02 i = o 11.0 0.02
13.01 = = = 13.0 0,01
15.01 = = = 15.0 0.01
17.02 . - = 17.0 0,02
20.02 - = m 2001 -0.08

Vane Angel Bench Stand Model 18112

Young Meteorological Instruments

WIND DIRETION TESTED WIND DIRECTION
0 0
20 90
180 180
270 0 4] & e
Calibrated by : Hﬁ\?\‘@‘f&n Sﬂ;ﬁﬁﬂn
Mr. Walcharapol Subwat Meteorblogica ts Bureau
A X i
M i i ) b 1\ S
echanical Engineer \ % /2

ok '
U pnanslumuny

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 109/25

19 February, 2025 Page : 3 of 5
Standard Barometer Tested Baromatar Correction
Pressure Pressure mbar
1012.056 102 0.05
1011.26 1011 0.25
1012.92 1013 -0.08
1010.09 1010 0.09
1008.87 1009 -0.13
1010.43 1010 0.43
1011.39 1011 0.39
1011.05 1011 0.05
1010.72 1011 -0.28
1010.30 1010 0.30
1009.81 1010 0,19
1008.93 1009 -0.07
1000.35 1009 0.35
10009.89 1010 -0.11
1010.57 1010 0.57
1011.41 1011 0.4
1012.31 1012 0.31
1009.75 1010 -0.25
1010.67 1011 -0.33
1011.01 1011 0.0
Avarage

Calibrated by : WW

Mr. Watcharapol Subwat

Mechanical Engineer

P S

enanslumunu



The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-046%

Certification No. 109/25

19 February, 2025 Page : 4 of 5
Standard Barometer Tested Baromater Correction
Pressure Pressure mmHg
750.10 768 010
758.50 759 -0.50
759.75 760 -0.26
757.63 757 0.63
756.71 757 -0.29
767.88 758 0.12
758.60 759 -0.40
758.35 758 0.35
758.10 758 0.10
767.70 758 -0.21
757.42 757 0.42
756.76 757 -0.24
757.07 757 0.07
757.48 758 052
757.99 758 -0.01
758.62 750 0,38
759.29 759 0.29
767.37 757 037
758,06 758 0.06
758.32 758
Avarage

Calibrated by : \\&S\h‘tﬂ\r}\_’

Mr, Watcharapol Subwat

Mechanical Engineer

\ong

GAL Yo

ﬁél:imuqu

4353 Sukh

THAI METEOROLOGICAL DEPARTMENT

vit, B Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 109/25

Sinf'3

19 February, 2025 Page :
Standard Temperature Sansor Reading
Temp. Reading Corraction
e c ¢
45,5 45 05
304 30 04
15.6 16 06

Calibrated by :
Hﬁw

Mr. Watcharapol Subwat

Mechanical Engineer

enanslumuny



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 Issue 7 May, 2025 Certification No. 323/25
Page : 1 of §
Object } Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type ] WL-21 IDNo. :  UAE.EFM.163/2565
Mfg Code Wireless Receiver 2205DR0106
Wind Sensor 2205DT0106
Customer ; United Analyst and Engineering Consultant Co. Ltd.

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

Callbration Condition : Temperature 251 °C  Baromelric Pressure 1009.5 hPa

NATIONAL STANDARD WIND TUNNEL : Vana Angel Bench Stand Model 18112
: Micromanometer  Theodor Friadrichs FGO14 Serial No. 9310119 ; HOOK GAGE NO 1425
M.I.S.T. Test Referance Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serlal Number 110730029 (senser 120629588)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich ; Dry No.B390/94 Wel No, 8389/94
. lesto, testo 645 Serial No. 02848057 : Thermosehnalder No.918802
STANDARD BAROMETER : Digital Barometer Vaisala Typg2

* Dighal Barometer Vaisalg A‘
(T | /'._E’T}B

af
Mtr. Watcharapol Subwat Mr, Pis: romsut

Calibrated by : Ne‘mm]:-.\_ Sigréd: {

Mechanieal Engineer

Calibrated by : [ hg m i'-j:!ﬁu\u

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 323/25

7 May, 2025 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/see inches H20 | inches HI0 | m/sec m/sec m/sec
1.00 - - - 1.0 0,00
3.02 - - - 30 0.02
5,00 " # n 50 0.00
7.04 . . . 7.0 0.04
9.02 u * " 9.0 0.02
11.02 - - - 11.0 0.02
13.01 - - . 13.0 0.01
15.01 - - - 15.0 0.01
17.02 - - - 17.0 0.02
20,02 % 4 # 20.0 0.02
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 0
50 50
180 180
270

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 323/25

7 May, 2025 Page : 3 of §
Standard Barometer Tested Baromater Correction
Prassura Prassure mbar
1007.24 1007 0.24
1007.85 1008 -0.35
1008.24 1008 0.24
1008.81 1008 -0.19
1008.52 1008 0.62
1009.95 1010 -0.05
1008.43 1008 043
1008.11 1008 011
1007.42 1007 0.42
1007.05 1007 0.05
1010.54 1010 0.54
1010.16 1010 016
1009.73 1010 .27
1009.42 1009 0.42
1009.04 1009 0.04
1008.76 1009 -0.24
1008.46 1008 0.46
1008.14 1008 0.14
1007.75 1008 -0.26
1007.22 1007 0.22
Average

Calibrated by : \'\H"fﬁtruk.

Mr. Watcharapol Subwat

Mechanical Engineer

naslumuny

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 323/25

7 May, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Corraction
Pressure Pressure mmHg
755.49 TEB 0.49
755.80 756 -0.20
756.24 756 0.24
766.67 757 -0.33
757.20 7ar 0.20
75T.52 758 0,48
756.38 756 0.38
756.14 756 0.14
75583 756 -0.37
755.36 755 0.35
757.97 758 -0.03
757.68 758 -0.32
757.36 TAT 0.36
757.13 TET 0.13
756,84 757 0.16
756,63 756 0.63
756.41 756 0.41
756,17 756 017
755,87 756 -0.13
755.48 755
Average

Calibrated by : NébfWTL

Mr. Waicharapol Subwal

Mechanical Engineer

ienanslumun



THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration lssued by : Calibration & Test Section : Meteorolagical Instruments Bureau

Date of Issue 19 February, 2025 Certification No,  107/23

Certification No. 323/25 Page : 1 of 5

7 May, 2025 Page : 5 of 5
Object . Wind Spead & Wind Direction Data Logger
Standard Temperature Sensor Reading
Temp. Reading Correction Manufacturer : SCARLET/TECH
‘e 'c L
45,2 45 02 Type ) WL-21
30.8 31 0.2
15.2 15 02 Mfg Code Wireless Recelver  2311DRO037
Wind Sensor 2112070102
Customer ] United Analyst and Engineering Consultant Ca,,Ltd.

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

Calibration Condition : Temperature 251 °C  Barometric Prassure 10116 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanomaler Theodor Friedrichs FCO14 Serial No, 8310118 : HOOK GAGE NO 1425

Calibrated by : . A
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

Mr, Watcharapol Subwat

: Ultrasonic Anemomater Model DA-B50-3TV (sensar TR-90AH)

Sarfal Number 110730028 (sansor 120629586)
Mechanical Engineer

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER - Theador Friedrich : Dry No.8330/34 Wet No. B389/94
; testo, testo 645 Serial No. 02848057 : Thermoschneidar No,918802
STANDARD BAROMETER _:J_D_i ital Barometer Vaisala Type .220 Ko, V1220016
/'ﬂ: D{\git | Barometer Vansala/:é;\gﬁlﬁ*\lo. K4320001

Calibrated by : Hﬁbl‘\'&}Tn\,_ z{gncd: -~ ‘:‘ _

Mr. Watcharapol Subwat Mr, Piséad Promsut

Mechanical Engineer

enasluarun



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, 107/25
19 February, 2025 Page : 3 of §
The RESU" Of Ca”braﬁon Standard Barometer Tested Barometer Corraction

Certification No. 107/25 Prassure Pressure mbar
19 February, 2025 Page : 2 of 5 1012,05 1012 0.06
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 1011.25 1011 0.26
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction 1012.02 1013 -0.08
m/see inches H20 | inches H20 | m/sec m/see m/see 1010.09 1010 0.09
1.00 = = . 1.0 0.00 1008.87 1009 0.13
3.02 - - - 30 0.02 1010.43 1010 0.43
5,00 = & = 5.0 0.00 101139 1011 0.39
7.04 - - - 6.9 0.14 1011.05 1011 0.05
9.02 - - . 9.0 0.02 1010.72 1011 0,28
11.02 = - - 11.0 0.02 1010.30 1010 0.30
13.01 Ly " o 13.0 0.01 1009.81 1010 -0.19
15.01 - i » 15.0 0.01 1008.93 1009 0.07
17.02 * i 17.0 0.02 1009.35 1009 0.35
20.02 : ; - 20.1 -0.08 1009.89 1010 0.11
1010.57 1010 0.57
Vane Angel Bench Stand Model 18112 1011.41 1011 0.41
Young Meteorological Instruments 101231 1012 0.31
WIND DIRETION TESTED WIND DIRECTION 1009.75 1010 -0.25
0 0 1010.67 1011 -0.33
an 90 1011.01 1011 0.01

180 Average

270 Calibrated by : \r\]@w\u

Mr., Watcharapol Subwat
Mechanical Engineer

Calibrated by : \’\k\:hmr’”k_

Mr, Watcharapol Subwat

Mechanical Engineer

kY. ¥

“tenanslumuny enaslumunu




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification Mo. 107/25

19 February, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction

Prassure Prossure mmHg
759.10 759 0.10

758.50 759 -0.50
750.75 760 -0.25
757.63 757 0.63

756.71 =14 -0.29
757.88 768 0.12
758,60 759 -0.40
758.35 768 0.55

768,10 758 0.10

757.79 758 -0.21

757.42 757 0.42

756.76 757 -0.24
757.07 757 0.07

757.48 758 -0.52
757.99 758 0.01

758.62 759 0.38
769.29 759 0.29

757.37 757 0.37

768.06 758 0.08

768,32 758

Average

Calibrated by : }\P]M;k_
Mr. Watcharapol Subwat

Mechanical Engineer

S

al

wnaslumugy

Calibrated by :

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 107/25

19 February, 2025 Page : 5 of 5
Standard Temperature Sensor Reading
Temp. Reading Corraction
iC ‘G s
45,5 45 0.5
30.4 30 0.4
15.6 15 0.6

Hﬁlﬁm‘}h&.

Mr. Watcharapol Subwat

Mechanical Engineer

lenansluarun



THAI METEOROLOGICAL DEPARTMENT
4383 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2309-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 February, 2025 Cerlification No, 106/25
Page : 1 of 5
Object . Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type i WL-21
Mfg Code 2 Wireless Receiver 2205DR0O114
Wind Sensor 2205DT0114
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 1011.3 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer Thaador Friedrichs FCO14 Serial No. 9310119 | HOOK GAGE NO 1425
N.I.S.T. Test Reference Number 731/241460 : Standard Valocity at 20 - 30 m/sec
' Ultrasonic Anemomater Model DA-650-3TV (sensor TR-30AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Vaelocity at 0 - 20 m/sec
STANDARD THERMOMETER - Theodor Friedrich : Dry No.8390/94 Wat No. 8389/94
; testo, testo 545 Serlal No. 02848057 : Thermoschneider No.918802

STANDARD BAROMETER : Digital Barometer Vaisala Ty| a EP‘{}ID.WQQDOWS
MI Barometer Yaisal hW@EODm

Rt \ -
Calibrated by : N,:;\U\m\\m&r SigLéd: f./ / :*_'

Mr., Watcharapol Subwat Mr. Pisabd Piomsut \ z| i

Mechanical Engincer \ SubrStundaﬂ‘iE t

Calibrated by :

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 106/25

19 February, 2025 Page : 2 of §
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasonic Anemometer [ Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H2O | m/sec m/sec m/see
1.00 " i i 1.0 0.00
3.02 % ¥ o 30 0.02
5.00 - - . 5.0 0.00
7.04 - - - 7.0 0.04
9.02 » * " 9.0 0.02
11.02 " G o 11.0 0.02
13.01 » " " 13,0 0.01
15.01 # ¥ " 15.0 0.01
17.02 # b # 17.0 0.02
20,02 i A - 20.0 0.02
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 ¢]
90 a0
180
270
.

Mr, Walcharapol Subwat

Mechanical Engineer

o

o 4 A

— enanslumuny



THAI METEQOROLOGICAL DEPARTMENT

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

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration The Result of Calibration

Certification No. 106/25

Certification No. 106/25

19 February, 2025 Page : 3 of 5 19 February, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Corraction Standard Barometer Tested Barometer Carrection
Pressure Pressure mbar Prassura Prassure mmHg
1012.05 1012 0.05 759,10 759 0.10
1011.25 1011 0.25 758,50 759 -0.50
1012.92 103 0,08 759,76 760 -0.25
1010.09 1010 0.09 757.63 758 -0.37
1008.87 1009 -0.13 756.71 757 -0.29
1010.43 1010 043 757.68 768 -0.12
1011.39 1011 0.39 758,60 758 0.60
1011.05 1011 0.05 758.35 758 0.35
1010.72 1011 -0.28 758.10 758 0.10
1010.30 1010 0.30 757.79 758 -0.21
1009.81 1010 -0.19 757.42 757 0.42
1008.93 1009 -0.07 7156.76 757 -0.24
1009.35 1009 0.35 757.07 757 0.07
1009.89 1010 an 767.48 757 0.48
101057 101 -0.43 757.99 758 -0.01
1011.41 1011 0.41 758.62 759 -0.38
1023 1012 0.31 759.29 759 0.29
1008.75 1010 -0.25 757.37 757 0.37
1010.67 1011 0.33 758,06 768 0.06
1011.01 1011 o0.m 758.32 758
Average Average

Calibrated by : ‘\kﬁ‘\[ﬂ'ﬂ&)’a\_

Mr. Watcharapol Subwai

Calibrated by : }\R?%MTJ\

Mr. Watcharapol Subwai

Mechanical Engineer Mechanical Engineer

wnanslumuny

enanslununy



THAI METEOROLOGICAL DEPARTMENT

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

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469 Calibration Certificate
The Result of Calibration Issued by: Callbration & Test Section ; Meteorological Instruments Bureau
Date of Issue 3 January, 2025 Certification No. 002/25
Certification No. 106/25 Page : 1 of 5
1% February, 2025 Page : 5 of 5
Object i Wind Speed & Wind Direction Data Logger
Standard Temperature Sensor Reading
Teme: Faaiing Fotacion Manufacturer : SCARLET/TECH
‘e '‘c ‘c
s [ [
45.5 45 0.5 TYPE : WL-21
30.4 30 04
5 0.4 :
= i B Mfg Code Wireless Receiver  2205DR0113
Wind Sensor 2205DT0113
Customer 1 United Analyst and Engineering Consultant Co. Lid.

81 Sai Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10280,

Calibration Condition : Temperature 25.1 °c  Baromelric Pressure 1012.8 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board

: Micramanometer Theodor Friedrichs FCD14 Serial No. 9310119 : HOOK GAGE NO 1425

Calibrated by : »
N.I.S.T. Test Referenca Number 731/241460 : Standard Velocity at 20 - 30 m/sec

H(—‘ﬁﬁ'ﬂwo‘\__

Mr. Waicharapol Subwat

: Ultrasonic Anemometar Modal DA-650-3TV (sensor TR-S0AH)

b LE Serial Number 110730029 (sensor 120629586)
Mechanical Engineer

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry N0.8390/94 Wat No. 8385/34
: testo, testo 645 Serial No. 02848057 : Thermoschneider No 918802
STANDARD BAROMETER : Digital Barometer Vaisala Typ! 5T . V1220015
-
A;@ Barometer Vaisal &Bs@gﬁ:’m&?mm
[+ 5\,
Calibrated by : l\b“ﬂ\‘ﬂfv\_ Sit:d: 7 A d\Sig ry)
Mr. Watcharapol Subwat Mri-Pigbod Plomsut ‘
Mechanical Engineer

ienaslumunu



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 : 2 of 3
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonle Anemometer | Pressure | Vacumm| Velocity Veloeity Caorrection
misec inchey HI0 | inches H20 | m/sec m/sec misec
1.00 - . - 1.0 0.00
3.02 - . - 30 0.02
5.00 - - - 5.0 0.00
7.04 . - - 7.0 0.04
9.02 = 8 - 9.0 0.02
11.02 o n % 11.0 0.02
13.01 % # o 13.0 0.01
15.01 * % E 15.0 0.01
17.02 W B - 17.0 0,02
20.02 » - - 20.0 0.02
Vane Angel Bench Stand Modal 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 0
90 80
180 180
270
/ \
Calibrated by : ]‘\b}b‘mﬂ\ {Uﬁ atlon =
Mr. Watcharapol Subwat M‘_'W"ﬁ'\'
Mechanical Engineer L‘\' 3

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

3 January, 2025

Certification No, 002/25

Page : 3 of §

Standard Barometer Tested Baromaeter Correction
Pressure Prassura mbar
1012.06 1012 0.05
1011.25 1011 0.25
101292 1013 -0.08
1010.09 1010 0.09
1008.87 1009 -0.13
1010.43 1010 0.43
1011.39 1011 0.39
1011.08 1011 0.05
1010.72 1011 -0.28
1010.30 1010 0.30
1009.81 1010 -0.19
1008.92 1009 -0.07
1009.35 1008 0.35
1009.89 1m0 011
1010.57 1011 0,43
1011.41 102 -0.69
101231 1012 0.31
100975 1010 -0.26
1010.67 1011 0,33
1011.01 1011 0.01
Average

Calibrated by : ‘ \‘S‘;; U'IMPQL

Mr. Watcharapol Subwat

Mechanical Engineer

enanslumugy



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 §
Standard Barometer Tested Barometer Correction
Pressure Pressure mmHg
759.10 759 0.10
758.50 759 -0.50
759.75 760 -0.25
757.63 757 0.63
756,71 787 -0.29
757.88 758 -0.12
758,60 758 0.60
758.35 758 0.35
758.10 758 0.10
757.79 758 -0.21
7a7.42 767 0.42
756.76 757 0.24
757.07 757 0.07
757.48 768 -0.52
767.99 758 -0.01
7568.62 769 0.38
760.20 759 0.28
767.37 7af 0.37
768.06 758 0.06
758,32 68 0.32
=
Average

Calibrated by : ( k; U\m f”\‘-

Mr. Watcharapol Subwal

Mechanical Engineer

Metekrﬂld}gitall ents Bureau

AN |/

I“ '\‘\: Ay
D ‘

g iy

e

wnanslumuny

The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT

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

Certification Mo. 002/25

50f 5

3 January, 2025 Page :
Standard Temperature Sensor Reading
Temp, Reading Correction
¢ ‘c ic
455 45 0.5
304 30 0.4
16.6 15 0.6

Calibrated by : N@)M 0(‘_

Mr, Watcharapol Subwat

Mechanical Engineer

lenansluarun



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 Issue 19 February, 2025 Certification No. 110/25
Page : 1 of 3
Object : Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type : WL-21
Mfg Code : Wireless Receiver 2205DRD116
Wind Sensor 2205DT0116
Customer United Analyst and Engineering Consultant Co,,Ltd.

81 Sei Udomsuk 41, Sukhumvit Road,
Bangehak, Prakanong, Bangkok 10260.

Calibration Condition : Temperatura 251 ®C  Barometric Pressure 1011.4 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
. Micromanametar Theodor Friedrichs FCO14 Serlal No, 9310119 : HOOK GAGE NO 1425
N.I.8.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 misec
: Ultrasonic Anemomatar Madal DA-650-3TV (sensor TR-90AH)
Sarial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 misec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/4 Wat No, 8389/94
: testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802

STANDARD BAROMETER : Digital Barometer Vaisala W%DMS
o
) /‘."DET??I Barome:er\faiaa.\_alwnﬁ'ﬁzg&ﬂgy’ 0001
Calibrated by : Nﬁ‘wﬂﬂr"k- Sigléi; § (Auﬁg;lse anat

Ao |
Mr. Watcharapol Subwatl Mr. Fisoott Pfomsut ‘

Mechanical 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 : 2 of 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Yacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - = = 1.0 0.00
3.02 % » - 0 0.02
5.00 - . # 5.0 0.00
7.04 # # ¥ 7.0 0.04
9.02 i % o 9.0 0.02
11.02 w ¥ ! 1.0 0.02
13.01 - . - 13.0 0.01
15.01 . - u 15.0 0.01
17.02 " 4 i 17.0 0.02
20,02 " N ¥ 20,0 0.02
Vane Angel Bench Stand Model 18112
Young Mateorological Instruments
WIND DIRETION TESTED WIND DIRECTION
1] 0
a0 20
180 180
270 ,m
(36 & <20
Calibrated by : HF\U"Q‘T’W (.;‘?ulibl‘nﬂ‘ull_i.ﬁ‘.@‘ ; ";
Mr. Watcharapol Subwat Meteorological b ‘ ?gu
Mechanical Engineer \\Et}_\\"‘ 3
“l\\ 4 1



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 : 3 of 5
Standard Baremeter Tested Barometer Correction
Prassura Pressure mbar
1012.05 1012 0.05
1011.25 1011 0.25
1012.92 1013 -0.08
1010.08 1010 0.09
1008.87 1009 0.13
1010.43 1010 0.43
1011.39 1011 0.39
101106 1011 0,05
1010.72 101 -0.28
1010.30 1010 0.30
1009.81 1010 -0.19
1008.93 1009 -0.07
1009.35 1009 0.35
1009.89 1010 0.1
101057 1011 -0.43
1011.41 1011 0.41
1012.31 1012 0.31
1008.76 1010 -0.25
1010.67 1010 0.67
1011.01 1011 0.01
Average

Calibrated by : Nﬁ‘lWL

Mr. Watcharapol Subwat

Mechanical Engineer

ovs

ienanslumun

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvyit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0462

The Result of Calibration

Certification No. 110/25

19 February, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction

Pressure Prassure mmHg
750.10 759 0.10

758.50 758 0.50

758.75 760 -0.25
757.63 768 -0.37

756.71 767 -0.29
757.88 758 0.12
768,60 750 -0.40
758,35 758 0.35

758.10 758 0.10

757.78 758 =0.21

767.42 far 042

756.76 757 024

757.07 757 0.07

757.48 757 0.48

757.99 758 -0.01

758.62 758 -0.38
759.20 758 0.29

767.37 757 0.37

766,06 758 s

758,32 758 0.32

Avarage -~ =
—————
v &

Calibrated by : }%%‘F‘-’L

Mr, Watcharapol Subwat

Mechanical Engineer

Calibration & Fest §
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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. 110/25

19 February, 2025 Page : 5 of 5
Standard Temperature Sensor Reading
lamp. Reading Corraction
'c ‘G 'C
45.5 45 £10%
30.4 30 0.4
15.6 15 0.6
9
Calibrated by : ‘
Nf’ﬁ(ﬂ‘c-\?{\u o\ Calibration & Téfs, Scation

Mr. Watcharapol Subwat Meteprological Instruments Burcau

Mechanical I-.ngin\:cr

ienanslummunu

Supplement to Calibratic

n Certificate No. Q24127098
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE - VIBRATION METER
MANUFACTURER - INSTANTEL
MODEL/ TYPE i 721A2601/721A3301
SERIAL NO. £ UMI4472/UMI4372 [UAE. EFM. 101/2562]
CLID. NO. : 252000710
JOB CONTROL NO. 241203127998

CUSTOMER

DATE OF RECEIVED : 03 December 2024

The report of ealil

Calibrated By :

/\ill)l'u\‘ml B_\' 1

This Calibration Certific

CALIBRATION SERVICE @ IN-LABORATORY l:l ON-SITE

UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, FHRAKHARNONG, BANGKOK 10260
DATE OF ISSUED : 22 January 2025

on shall not be reproduced except in full witheut approval of the Calibratlon Laboratory Co., Ltd.

Suwit Phuanbusabong

(::II;])l:lii()ll l‘LI]gi:n'n T

Mongkol Yotsoontorn
Authorized Signatory
29 January 2025
ite documents the traceability to national standards, which reslize the units of measurement secording to the

International System of Units (51)

Certificate No, Q24127998A1

F3=012-05/12-23

page 1 of 4
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CALIBRATION LABORATORY CO.,LTD.

H10:11.14 55 Sol Pragert Manukil 28 Yaek 4. Prasert Manukil Rd, Ladphras. Bangkok 10230 naE'MRA ANl

CACDITED

Tel, 02-578-0353-4 Fax: 02-578-2672  www callat £-mail sale @eat laboralory o

CLC

Acoredited
IAG/IBO 1F0Z0

Supplement to Calibration Certificate No. Q24127998

REPORT OF CALIBRATION
FOR

NOMENCLATURE § VIBRATION METER
MANUFACTURER H INSTANTEL

MODEL/ TYPE i 721A2601/721A3301

SERIAL NO. H UMI4472/UMI4472 [UAE.EFM. 10172562
DATE OF CALIBRATION ¥ 04 December 2024

ENVIRONMENT CONDITIONS :
Temperature (i o ol ol Relative Humidity : (55 15) %RH

PROCEDURE USED :
This instrument was ¢alibrated under procedure No. CLC-CPEE-08 based on 150 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Frogrammable Timer/Counter, Vibration Calibrator

which maimained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Vibration Calibrator, The Modal Shop Model 91100 S/N. 11424,

¢ I ngr:lmnmblc Timer/Counter, F‘hilips Muodel PM&6R0B 5/N. SMAOT7101,

3. Digital Multimeter, Keysight Technologies Model 3458A 5/N. MY59152733,

TRACEABILITY :

1. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)
Certificate Mo, AV-0030-24, Due Date 19 July 2025,

2, The mensurements are traceable to International System of Units (S1), through Acronautical Radio of Thailand Lid.
Certificate No. 07-0050/24 | Due Date 13 May 2025,

3. The mensurements are traceable to International System of Units (51), through Mutional Institute of Metrology (Thailand)
Certifieate No. EE-0060-24, Due Date 26 June 2025,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated s the standard uncertainty of measurement multiplicd

by the coverage factor & = 2,00 which for a normal distribution corresponds 1o a coverage probability of approximately 95 %.

1t has been evaluated according 1o the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No, Q2412799841
F3-012-05/12-23 page 2 of 4

wnaslum

[=} :

scicealibration

CALIBRATION LABORATORY CO.LTD. 22 a0

AW atianal Accreditation daara

ACCREDITED

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Praserl Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.callaboratory.com  E-mall:sale@cal-laboratory.com ,J/"' W . -
AR CALINATION AHE

c I-.c DIMENSIONAL MEASUREMENT
ACDM-2814

Acoraditad
180 /100 17026

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment () adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Rending | DUC Reading |  Correction Uncertainty
Made
(g) ( frequency } (g) (g) (g) + (% of rdg. )
0.3 50 Hz 0,300 0,303 -0.003 1.9
04 S0 Hz 0.400 0.405 -0.005 1.6
0.5 50 Hz peak 0.500 0.506 0.006 1.6
0.6 50 Hz 0.600 0.607 -0.007 235
0.7 50 Hz 0.700 0.708 -0.008 235
0.3 100 Hz 0.300 0.301 -0.001 1.9
0.4 100 Hz 0.400 0.402 -0.002 1.6
0.5 100 Hz peak 0,500 0,503 -0.003 1.6
0.6 100 Hz 0.600 0.605 -0.005 2.5
0.7 100 Hz 0.700 0.709 =0.009 2.8
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncettainty
(mm/s ) ( frequency ) T (mm/s ) (mm/s ) (mm/s) + (% of rdg. )
3 50 Hz 1.000 3.035 -0.035 1.8
4 50 Hz 4.000 4.042 0.042 1.8
5 50 Hz peak 5.000 5.059 -0.059 1.8
[ 50 Hz 6.000 6.068 -0.068 1.8
7 50 He 7.000 7.086 -0.086 1.8
*3 100 Hz 3.000 3.037 -0.037 1.6
*4 100 Hz 4.000 4.042 -0.042 1.6
"5 100 Hz peak 5.000 5.057 -0.057 1.6
*6 100 Hz 6.000 6.084 -0.084 L5
b} 100 Hz 7.000 7.112 0.112 135
Certificnte No, Q24127998
F3-011-05/12-23 page 3 of 4

wnaslumu
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INNOVATIVE INSTRUMENT CALIBRATION LAR

INROVATIVE INSTROMENT OO, LTD, HEAD OFFICE

CALIBRATION LABORATORY CO.LTD. &

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

IR NOVATIVE

7139 MOO 13, SO1SUNTINARORS 11 TAMBORN BANG KAL),

ANSI Kationsl Acc
ACCREDI

|

iy BuTundd Buanguius e e

AMPHOE BARG PHLEEAMUT PRAKAN PROVINCE 10540 THAILANE

Tel. 02-578-0353-4 Fax: 02:578:-2672  www.callaboratory.com E-mall:sale@cal-aboratory.com

TEL: (66121 1658600 | FAX: (661021 16-7 140 "\:‘WH‘\I\!';N\.T’H‘f"'"\‘r”‘

CLC

Aceredited
mo/me 17028

Page 1 0f 3

Certificate of Calibration
CALIBRATION DATA

AT T T . Customer
3. DISPLACEMENT RESUL1
p MName i UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-121
Test point STD Reading | DUC Reading Correction Uncertainty
Mode CONSULTANT CO. LTD Request No @ Req-2024-1897

(mm) ( frequency ) (mm) {mm ) (mm) (% of rdg. )

Address i 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
0.03 50 Hz 0.030 0.030 0.000 i

Prakanong, Bangkok 10260

0,04 S0 Hz 0.040 0.040 0.000 21

Unit Under Calibration Details
0.05 50 Hz peak 0.050 0.050 0.000 1.9

Measurement iiem - Acoustic Calibrator Class ; 2
0.06 50 Hz 0,060 0.061 -0.001 1.8

Manufucturer : LARSON DAVIS Range : 94, 114 dB/ 1000 Hz
0.07 50 Hz 0.070 0.071 -0.001 18

Maodel : CALIS0 Instrument Status © Used
0,03 100 Hz 0.030 0.030 0,000 2.3

Serial Number : G55
0.04 100 Hz 0,040 0.040 0.000 21 s it

1D : UAE.EFM.046/2566
0,05 100 Hz penk 0.050 0.050 0.000 1.9
0.06 100 Hz 0.060 0.061 -0.001 1.8 Calibration Environment and Details

e e L(2142°C
0.07 100 Hz 0.070 0,071 -0.001 1.8 LenipEmaties ek e

1di {50+ 20 %RH )
Note. The Scope of Accredited ANAR Certificate No. ACDM-2814 Version 012 Page 1.2 of &7 Humidity 2(304
rometrie Pressure : (1013 x10.0

* means Calibrations marked * Not ANAB Aceredited " in this Certificate have been included for completeness. HarmEn G e : hEd)

Received Date 1 26 August 2024

Calibration Dale : 10 September 2024

Location of Calibration : LAB 1 Acousiic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics = Sound calibrators
This report is valld for the above stated instrument/s only.

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 8079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability . This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Units (S1).

Note
;  Cerificate i : . ; ikt :
NG Sk ok AR The reported uncertainty is based on standard uncertaimty multiplied by the Coverage Factor & =2, providing a level of

confidence ;||'||1mu||ni|1c|y 95 %,

Calibrated By : - Approved By :

Mr. Noppadon Luangart Mr. Pacit Mathavorn
Certificate No. Q24127998 Service Calibration Engineer Calibration Engineer Supervisor
F3-011-05/12-23 page 4 of 4 Issue Date : 10 September 2024

A 1
Lana'lsuﬂqu The resulis relaied only 1o the item calibrated. The cenificate shall not be reproduced except in full, without writien appraval of the lmmnﬂnﬁlun‘:Uqu

FM-708-ACT-02 Rev.03 lssue dats 5/6/24
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INNOVATIVE INSTRUMENT CALIBRATION LAR g, INNOVATIVE INSTRUMENT CALIBRATION LAR
SN

INNOVATIVE INSTRUMENT COL LTI HEAD OFFICE INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

=r
e

7130 MO0 13, S0 SUSTINAKORN 11 TAMBON BANG KALG, T 1M MO0 13, S01EUNTINARKORS 11 TAMBON BANG KALQ,

ANEI Kalionsl Acdiediliton Boaid

ANEI National Acéredilition Board A
" AGCREDITED

ACCREDITED

wiiEn buluodiv Busvjume e

AMIPHOE HARG PHLESAMUT PRAKAN PROVINCE 10540 THAILANDE AMPHOE BANG PHLTSAMUT PRAKAN PROVINCE 10540 THAILANDE

|r1|l|

= i .;“\"‘_\. .
TEL: (06)0-2110-3860-1 FAX; 1661021167140 EnLTRRATEN LARORATIRY TEL: (G600-21 16-5560- 1 FAN: (660021 167140 A CALIBRATION LABGRATORY
Page 2of3 Page 3of3
Certificate No @ 24-ACT-121] Certificate No : 24-ACT-121
Request No Req-2024-1897 Request No Rr.:q—Z(]Zd-—IH‘-H
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (d}) Adjustment (dR) Uncertainty | Acceptance limit Deelsion Rule for Statements of Conformity
Result
(dB) Measured Deviated value Measured Deviated value (+dB) Class 2 (£ dB) The standard deelsion rule emploved for the statements of conformity io each calibration result will be applied using [LAC-G8:092019; Guidelines on the Reporting
94 dB / 1000 Hz 93 66 -00.34 0.16 0.40 Pass of Compliance with Specification as following Fig. and statements
114 dB / 1000 Hz 113.85 -0.15 - - 0,13 0.40 Pass Pass = The measurement result plus the expanded uncerainty with a 95% coverage probability were within the limii
|‘:u\‘ The measurement resull was within the limit. However, a poriion of the expanded uncertainty of measurement al 95% exceeds the limit
l"rﬂllll‘-‘lll-'\‘ of Sound pressure level ]-\..ll The measurement resuli was out of the limit. However, a portion of the ¢ ded u inty of measurement at 25% is within the limit.
Calibration RB[IED Without Adjustmcnt Adjuy:menl Uncortaintv Acceptance limit Fail = The measurement result plus the expanded uncer y with a 93% coverage probability were outside the limit
’ Result
{Hz) Measured (Hz) | Deviated Measured (Hz)| Deviated (£ %) Class 2 (£ %)
94 dB / 1000 Hz 1000.00 0.00 = - 0.01 {lig Pass [ I
g = Upper limit
114 B/ 1000 Hz 1000.00 0.00 - . 0.01 17 Pass I |
Measured value Fail*
i 8 Pass’
95% expanded uncertainty —{
Total Harmonic Distortion plus Noise of Sound pressure level (THDHN %) ol
omina
Calibration Range Without Adjustment Adjustment Uncertainty [ Aecceptance limit
Result
(Hz) Measured (%) Measured (%) (* %) Class 2 ( + %)
04 411/ 1000 Hz 0.63 - 0.40 3.0 Pass Lowar limit
114 dB / 1000 Hz 0.24 s 0.40 30 Pass
End of Calibration
Note :
Maximum-permitied
Funetion
Uncertainty of measurement
Sound pressure level 0.35dB
Frequency 0.20%
Total distortion+noise 1.00%

- Acceptance limit was IECH0942:2017 Class 1

- The e

ation results exclude the calibrator pressure correction

- The calibration resulis exclude the microphone volume correction

The resuli

sted only to the item calibrated. The certificate shall not be reproduced except in full. withatn wrinen approval of the meﬂﬂ

iy

FM-70R-ACT-02 Rav.03 lssue date 5/6/24

The results relaied only io the fiem ca

1
ied. The certificate shall not be reproduced except in full. without written approval of the nn‘ﬂﬂﬂﬂs:luﬂququ

FM-70B-ACT-02 Rev.03 lssue date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB e,
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v innovative ilacwrzs AJAB
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instrument % 77—\ ACCREDITED
TN o —
gmmn CALIBRATION LABORATORY
20t

N

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEQ.

1,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
Pagelof2.

Certificate of Calibration

Customer

Name : UNITED ANALYST AND ENGINEERING Certificate No : 25-ACT-074
CONSULTANT CO.,LTD. Request No : Req-2025-1018

Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item : Acoustic Calibrator

Class : 1

Manufacturer : LARSON DAVIS Range : 94, 114 dB / 1000 Hz
Model : CAL200 Instrument Status : Used

Serial Number 121091

ID : UAE.EFM.047/2566

Calibration Environment and Details
Temperature (234£2°C)
Humidity :(50+20 %RH )

: (1013 £10.0 hPa)

: 9 May 2025

Barometric Pressure
Received Date
Calibration Date : 20 May 2025
Location of Calibration : LAB 1 Acoustic

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

Reference Standard Model Serial Number  Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 4 February 2026
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Units (SI).

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

confidence approximately 95 %.

Calibrated By : -

Mr. Noppadon Luangart

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

20 May 2025

enasluaIuR

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

Issue Date :

FM-708-ACT-02 Rev.04 Issue date 17/2/25

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

\'/innovative

instrument
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ANS| National Accreditation Board
ACCREDITED
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)
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“Ly, ;gu\‘

U NS - o
Al CAUBRATION LABORATORY
AC-J961

Page2of2.

Sound pressure level

Certificate No : 25-ACT-074
Request No : Req-2025-1018

Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty
(dB) Measured Deviated value Measured Deviated value (£dB)
94 dB /1000 Hz 93.90 -0.10 = 0.11
114 dB /1000 Hz 113.86 -0.14 0.11
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty
(Hz) Measured (Hz) |Deviated value| Measured (Hz) [Deviated value| (%= %)
94 dB /1000 Hz 1000.0 0.00 - 8 0.01
114 dB /1000 Hz 1000.0 0.00 " - 0.010
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty
(Hz) Measured (%) Measured (%) (£ %)
94 dB /1000 Hz 1.89 . 0.17
114 dB /1000 Hz 0.55 . 417

Note :
- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

End of Calibration

1enasluAIuAN

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-ACT-02 Rev.04 Issue date 17/2/25
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ELECTRICAL AND ELECTRONICS INSTITUTE :‘\Li;/r,f
) FOUNDATION FOR INDUSTRIAL DEVELOPMENT ;:ﬁ;.;‘:’\m;g
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, "4.,,‘,5:\_‘\&‘

NSC-TISI-TIS 17025
CALIBRATION 0119

amuithwwhnia:siEnnsating

Bt o HEeiace saToe Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

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

Certificate No.: CP20240321EA
Operation No.: CP2024080292

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT2 (Meter), 375A04 (Microphone), PRMLXT2C (Preamplifier)
Serial No.: 0006757 (Meter), 350420 (Microphone), 073886 (Preamplifier)
ID No.: UAE.EFM.033/2566

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

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

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

Calibrated by: Ms. Juntaporn Kunhakom

Approved by: -

( Mr. Sittichai Swaksuriyawong )
Group Manager

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

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

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

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develgpment.
Page 1 of 6 wnﬁ‘ﬁ%ﬂ?ﬂ'ﬂﬂu

F-CAL-004 Ed.1

) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

amuilwwwassiannsotind
ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20240321EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT2 (Meter), 375A04 (Microphone), PRMLxT2C (Preampilifier)
Serial No.: 0006757 (Meter), 350420 (Microphone), 073886 (Preampilifier)
ID No.: UAE.EFM.033/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50+15) %

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013.

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

Instrument Model Serial No. Cert. No. Due Date
1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator 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 PTUs0L 13950483 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTUs0L 13950484 CD20240143EA 12 June 2025
) CB20240035EB 13 February 2025
7)|Performance Audio Analyzer Ugo03B 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
nasluaIum
Page 2 of 6 F-CAL-005 Ed.1
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amuilwwwassiannsotind
ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240321EA

Calibration Report

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

28.4

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 28.2
C-weighting 28.0
Z-weighting 33.3

©

amuilwwwassiannsotind
ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240321EA

5.2 Time weighting at 1 kHz

Calibration Report

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

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

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

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 0.0 0.0 0.0 +1.0
8000 -0.4 -0.3 -0.2 +5.0

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 0.0 0.0 0.0 +2.0

125 0.0 -0.1 0.0 +1.5

250 0.0 -0.1 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 0.1 +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
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Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +1.1

99.0 99.0 0.0 +1.1

104.0 104.0 0.0 +1.1

109.0 109.0 0.0 +1.1

114.0 114.0 0.0 +1.1

119.0 119.0 0.0 +1.1

124.0 124.0 0.0 +1.1

129.0 129.0 0.0 +1.1

134.0 134.1 0.1 +1.1

139.0 139.1 0.1 +1.1

1
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Certificate No.: CP20240321EA

Calibration Report

7.2 Level Linearity on the reference level range, Lower

Certificate No.: CP20240321EA

Function : 11. High-Level Stability

Calibration Report

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

Time Pen.o d to Reference SPL Record SPL a,t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3
Uncertainty of measurement
. Uncertainty Maximum-permitted 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 42.1 0.1 +1.1
41.0 41.1 0.1 +1.1
40.0 40.1 0.1 +1.1
39.0 39.3 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)
200 136.0 0.0 +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;-25
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 135.4 134.7 0.7 £3.0
cycle
Positive
134.4 134.0 -0.4 +2.0
half cycle
Negative 134.4 134.0 04 £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)
1423 142.2 -0.1 Uﬂﬂﬂﬂilﬁﬁﬂllﬂll—

Page 5 of 6
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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 - -

Page 6 of 6

1. Indication at the calibration check frequency can not measured because customer does not provide
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Read, Bangbumiy, Bangplud, Bangkok, 10700 Thailand
Tal. +66 2433 8331

SITHIPORN,)

associates

Emall : callbration@sithiphorn com

o SITHIPORN ) SITHIPORN ASSOCIATES
ol ', Y associates . - CALIBRATION LABORATORY

CALIBRATION 0354

Cert. No. : ACL25214
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-62 / Microphone UC-59L / Preamplifier NH-26
00901703 / 02315 /01808

UAE.EFM.093/2565

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
&1 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.
(230 =& ) °C
(101,53 £3 ) kPa
( 50.0 £20) %
22 MAY 2025

04 JUNE 2025
05 JUNE 2025

Nathakorn Pisutpaisan

( Wichok Ekpongpradit )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration labﬂﬂﬁ']ﬁ‘luﬂ‘)l‘]ﬂu

Cert. No. : ACL25114
Job No. : VC6BAC0105

Pages : 2018
Calibration Procedure : CP-AC-02

Calibration Method :

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Maodel Serial No. Cert. No. Due Date

Waveform Generator 33210A MY48017076 EF-0011-25 11-FEB-26
Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461 A MY53220104 EEL.BP 24/0268 22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268 22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Meunsuring Amplifier NA=42KAl 34560495 AA-3002-25 19-FEB-26

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

3.1 National Institute of Metrology (Thailand).

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

3.3 Electrical And Electronics Institute (EEI).
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SITHIPORN SITHIPORN ASSOCIATES SITHIPORN ) SITHIPORN ASSOCIATES

seenciatas 2 CALIBRATION LABORATORY assacrates

CALIBRATION LABORATORY
Cert. No. : ACL25214 :
Job No. : VC6BACO105 Cert. No. :  ACL25214
_ Job No. : VCGBAC0105
Pages : 3of8
Page : 4of8
Summary of Measurement Result : Result of calibration :
- 1. Absolute sensitivity
Uncertainty Maximum-permitted
Reference Measured Acceptance
Parameter uncertainty of L i Wi
(dB) Acoustic Signal Value Deviation Limit
dB
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity 0.2 NiA 9.9 (93.94) 94.0 0.0 +0.3
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings 2. Self-generated noise
125 Hz 0.3 0.6 2.1 Normal test
1000 Hz 0.3 LG Measured Val
eagured Value
z ; 0.7
£000 Hz 0.3 (dB)
4. Electrical signal tests of frequency weightings =
For 10 Hz 10 4 kHz 0.3 0.6
For =4 kHz to 10 kHz 0.3 0.7 2.2 The microphone of the sound level meter was replaced by electrical signal input device,
For = 10 kHz to 20 kHz 0.3 1.0 Frequency Weighting
5. Frequeney and time weightings at 1 kHz 0.2 032 Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight 13.6
7. Level linearity on the reference level range 0.2 0.3 C - weight 18.4
8. Level linearity including the level range control 0.2 0.3 Flat 25.4
0. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35 3. Acoustical signal tests of frequency weightings
11. Overload indication 0.2 0.25 Meter free-field acoustic response at a level of 84 dB
12. High level stability 0.1 0. Frequency Deviation from various frequency weighting response curve (dB)
Aco 2
b Flat C=weight A-weight cu.:pl‘unu,
Limits
125 0.2 0.2 02 +=10
1000 0.4 0.3 0.3 407
8000 0.4 0.5 0.5 LiEnns
1 ]
enaslumunu 1enasluAIuAN
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SITHIPORN)

associates.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

4. Electrical signal tests of [requency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.
Pages

: ACL25214
: VCG6BACO105
: 50f8

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
LR Flat C-weight A-weight Auc?plfmuc
Limits
63 0.0 0.0 0.0 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +1,0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 £1.0
8000 0.0 0.1 0.1 +1.5,-2:3
16000 0.0 -1.2 -1.2 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 94.0 0.0 £0.2
C - weight 94.0 94.0 0.0 +£02
Flat 94.0 94.0 0.0 i)
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Aceceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 04.0 94.0 0.0 &0,
Slow 94.0 94,0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 94.0 0.0

be‘ﬂ%hﬂdmuqu

SITHIPORN

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

7. Level linearity on the reference level range

Cert. No. : ACL25214

Job No. : VC68ACO0105
Pages : 6of8
Anticipated Measured Deviated Acceptance

Value Value Value Limits

(dB) (dB) (dB) (dB)

137.0 137.0 0.0 +0.8

136.0 136.0 0.0 +0.8

135.0 135.0 0.0 +0,8

134.0 134.0 0.0 +0.8

133.0 133.0 0.0 +0.8

132.0 132.0 0.0 +0.8

131.0 131.0 0.0 +0.8

129.0 129.0 0.0 +0.8

124.0 124.0 0.0 +0.8

119.0 119.0 0.0 +0.8

114.0 114.0 0.0 +0.8

109.0 109.0 0.0 +0.8

104.0 104.0 0.0 +0.8

99.0 99.0 0.0 +0.8

94.0 94.0 0.0 +0.8

89.0 #9.0 0.0 0.8

84.0 84.0 0.0 +0.8

79.0 78.9 -0.1 +0.8

74.0 74.0 0.0 +0,8

69.0 69.0 0.0 +0.8

64.0 64.0 0.0 +0,8

59.0 59.0 0.0 +0.8

54.0 53:0 -0.1 +0,8

49,0 49.0 0.0 +0.8

44.0 44.0 0.0 0.8

39.0 39.0 0.0 0.8

34.0 34.0 0.0 +0.8

30.0 30.0 0.0 +0.8

29.0 20,0 0.0 +0.8

28.0 28.0 0.0 +(.8

27.0 27.1 0.1 +0.8

26.0 26.1 0.1 +0.8 i
25.0 25.1 0.1 +0.8 E]ﬂﬂ'l‘ﬂuﬂ'l'l.lﬂu



1925
Rectangle


1925
Rectangle



SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN) SITHIPORN ASSOCIATES SITHIPORN

associates CALIBRATION LABORATORY associates

Cert. No. : ACL25214
Job No. : YC6BACO0105
Pages : 7of8

Cert. No. : ACL25214
Job No. : VC68ACO0105
Pages : Bof8
10. Peak C sound level

8. Level linearity including the level range control Number of cycle Anticipated Measured Deyiated Acceptance
in Value Value, Lepeak Value Limits
Anticipated Measured Deviated Acceptance Lest signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 1300 130.0 0.0 +2.0
(dB) (dB) (dB) (dB) One 133.4 Ve ] -0.1 +2.0
130 540 o 0.0 i Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limils
Anticipated Measured Deviated Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 133.0 133.0 00 £1.0
iti i . b =1
(dB) (dB) (dB) (dB) Positive half cycle 1354 135.1 0.3 1.0
Negative half cycle 135.4 135.1 0.3 +1.0
130 29.0 29.0 0.0 +0.8
11. Overload indication
9. Tone burst response Measured value (dB ) Deviated Acceptance
Time Tone burst Anticipated Measured Deviated Accepiance Positive Negative Value Limits
duration, Tb Cycle Value Value Value Limits one-half eycle | onc-half eyele (dB) (dB)
Weighting (ms) (dB) (dB) (dB) (dB) 205 29.6 0.1 £1.5
0.25 1 108.0 107.9 -0.1 LO5=3:0
F 2 8 117.0 117.0 0.0 1.0:-1.5 3
- : 12. High level stability
200 800 134.0 134.0 0.0 +0.5
Slow 2 - ]08'2 108.0 :[: lOﬂ,):O SLM Display | SLM Display Deviated Acceptance
o = 1276 L M F - Frequency at initial at final Value Limits
I 1 99, 98.9 -0.1 =2kl e
S Weighting (dB) (dB) (dB) (dB)
SEL 2 8 108.0 108.0 0.0 1.0:-1.5 2 ™ P = = e
L 137. { i +0.
200 800 128.0 128.0 0.0 0.5 - L
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2
or any value following caleulation,providing a lavel of confidence of approximately 95 %
' b End of Calibration Certificate - i
enasluarun 1enasluAIuAN
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List of Instrument Certificates for Environmental Quality Analysis

No. | Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer IRON (Thailand) Co.,Ltd. Checklist
LEAD

2 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 United Analyst and 250422 1 BLO02 25 23/4/2025 22/4/2026

Engineering Consultant Co.,
Ltd.

3 |Analytical Balance TOTAL SUSPENDED SOLIDS Mettler Toledo XSR205DU / C009071872 National Food 2502226-001-01 20/3/2025 19/3/2026

Institute,Ministry of Industry,
Thailand

4 |Auto Clave TOTAL COLIFORM BACTERIA ALP Co.,Ltd. Japan) CL-40L / 810010 National Food Institute 2503287-001-01 5/6/2025 4/6/2026
Ministry of Industry (Thailand)

5 [BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / - Technology Promotion 25TM1003 8/7/2025 7/1/2026
DEMAND Association (Thailand-Japan)

6 |DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Technology Promotion 25TW29 18/2/2025 16/2/2026
DEMAND Association (Thailand-Japan)

7 |SCT Meter CONDUCTIVITY (umhos/cm) Horiba LAQUA-EC210 / HC1L0026 Technology Promotion 25CH246 26/2/2025 25/2/2026
SALINITY Association (Thailand-Japan)

8 [Hot Air Oven TOTAL SUSPENDED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 25TM579 19/3/2025 18/3/2026
Association (Thailand-Japan)

9 |Incubator FECAL COLIFORM BACTERIA Binder KB400 / 20220000022479 National food institute 2503682 004 01 1/7/2025 30/6/2026

ministry of Industry

10 |Incubator TOTAL COLIFORM BACTERIA Binder KB400 / 20220000000391 National Food Institute 2503287-002-01 5/6/2025 4/6/2026
Ministry of Industry, Thailand

11 |pH Meter pH Horiba LAQUA-PH210 / HAIM0043 technology promotion 25CH263 28/2/2025 27/2/2026

association (thailand-japan

12 |Water Bath FECAL COLIFORM BACTERIA Memmert WNB 14 / L407.0756 Technology Promotion 25TM1037 7/7/2025 6/7/2026

Association (Thailand-Japan)

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




CrossLab

From Insight to Outcome

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical
systems to assure reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed &t the
end of the service and provided to you as a record of the installation.

Note: While non-current production AA instrument and or accessory models are not covered
specifically in this document it can be used as a basic reference.

For more information about Agilent Technologies services please visit our web site using the
following URL  http://www.agilent.com/en-us/services

Introduction

Customer Information

1 Customers should provide all necessary operating supplies upon request of the engineer.

2 A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

3 Any parts, not included in the Parts Lists section of this document, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this
service.

4 |f a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Revision: 10.00, |ssued: November 2021

® Agilent Technologies, Inc. 2021

.: Agilent
lenanslaAIvAN

Agiles
CrossLab

From Insight to Duwicome:

Instrument Preventive Maintenance Checklist

Important Customer Web Links

* For more information about Agilent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service-
repair

« Toaccess Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery.
A training specialist can work directly with you to help determine your best options.

o Auseful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: https://www.agilent.com/en-us/agilentresources

« Need technical support, FAQs, supplies? - visit our Support Home page at
http://www.agilent.com/search/support

« Getanswers. Share insights. Build connections:
Join the Agilent Community at https://community.agilent.com/welcome

Service Engineer's Responsibilities

« Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

« Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

« Only select those pages that relate to the system or module being serviced.
« Complete empty fields with the relevant information.
« Complete the relevant checkboxes in the checklist using either a "X" or tick mark "v* .

s Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

e Complete the Preventive Maintenance service in the order of the tasks listed.
« Complete the Service Review section together with the customer.

« Complete the fields for page numbers at the foot of each selected page

e Complete the total number of pages field in the Service Completion section

¢ Ask the customer to sign the Service Completion section including the customer's and your
signature.

This information is subject to change without notice.

Revision: 10.00, Issued: Novernber 2021

© Agilent Technologies, Inc. 2021 a ;.-“
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Fram Insight 1o Dutcome

Instrument Preventive Maintenance Checklist

Instrument Maintenance

System Information

L Check this box if an instrument configuration report is attached instead of completing the

table.
Instrument System Name and ID 240 FS xS
.In.st.rhrﬁéntSystemSiteand . . . A
| Location Uwitesd F\ﬁa““‘bs)‘ e E“'ﬁ‘\“%““ﬂ Consu\tamt

~ Listthe Serial Numbers of each

. List System Component Product Nun'.l.ij'n.er.s Component

L G oeanq 1 ™ 316000)
2

a

Preparation, Safe operation and Initial performance checks

Revision: 10.00, Issued: Novemnber 2021

@ Agilent Technologies, Inc. 2021

lenanslupuny

." Agilent

Agilent
CrossLab

Fram Insight to Outcome:

Instrument Preventive Maintenance Checklist

U Agilent AA safe operation flow chart inspections (to determine if the PM can be performed).

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued.

Ei Discuss any specific issues with the customer before starting.

U For HF application systems, if standard sample introduction system was not installed, ask
the customer to install it. W&

™ Review the instrument logbook for recorded problems and comments.
d Save instrument control settings before starting the procedure.

@ perform a general inspection of the system for cleanliness.

d Check for proper installation of parts, assemblies, sensors etc.

G’ Check system for required installation of components, settings as defined by current
Service Notes

Check for required firmware updates and verify with customers if they would like them
installed.

ﬁ Use SVD to perform a Full Wavelength Scan for Cu HCL - "As found test_1"
d Perform a Basic Cu ABS test - "As found test_2"

Print the Details page or screen captures of the test results and attach to the end of this
checklist.

Revision: 10.00, Issued: November 2021

@ Agilent Technologies, Inc. 2021
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From Insight to Duicome

Instrument Preventive Maintenance Checklist
Preventive Maintenance Procedures

FLAME SYSTEM section
U Section not applicable

Electronic components

d Review and confirm instrument configuration data in SVD
E‘I Confirm power supply voltages using the SVYD Power Supply diagnostic.

Ell For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
diagnostic.

Mechanical components

é Check the burner adjuster controls for complete and free movemnent. If the burner adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease.

ﬁ Run SVD tests to exercise all motor drives over the full range of their travel:

Monochromator drive
Slit drive
Lamp selector

O ABA

Optics components

m/ Check that external optical surfaces are clean - Clean or replace as required.
ﬁ Use SVD and perform Mono Wavelength Correction.

é Use SVD and perform Slit Calibration.

Efl Use SVD and perform Grating Squareness Diagnostic.

@ use SVD and perform Zero Order Offset/Mono Correction.

d Use 8VD and perform Wavelength Repeatability.

Ef Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age.

Check that the signal energy of the D2 and HC lamps track properly. Advise customer if
their D2 lamp is showing emission degradation due to age.

Revision: 10.00, Issued: November 2021
@ Agilent Technologies, Inc. 2021 "..;.." -
~4.2 Agilent
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From Insight 10 Dutcoma

Instrument Preventive Maintenance Checklist

Introduction and Atomization
d Inspect the burner interlock plate to ensure that the interlock pin is secure and correct for
the burner type.
ﬁ Clean the burner slot with a clean white card.
Ef Check the uniformity of the slot width.
Ei Clean the burner if required.
Ef Change the burner o-ring.
ﬁ Clean the nebulizer, spray chamber and liquid trap.
ﬂ Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber.
Ei Check that the pressure relief bung releases readily.
ﬁ Change o-rings on the fuel and oxidant delivery barbs
E Leave the liguid trap EMPTY and verify the flame will not ignite in this state.
Ef Refill liquid trap and check that overfill drains freely into the drain/waste tube.

*j Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel

m/ Check and clean the igniter electrode

Gas handling components and safety interlocks

Ej Pressure test for leaks
Ef Leak test gasbox internal components and connections

d Check safety interlock status and operation using the SVD interlock monitoring diagnostic.

Analytical performance for Flame systems

@ ignite a flame.

d Check that you can adjust the nebulizer uptake rate from 4 to 5.5 mL per minute,

g Optimize the instrument ready to perform Cu sensitivity test.

I’ Create a manual method to perform a Basic Cu ABS test - "Final Performance Testing

G/ Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the AA PM Performance test results and measurements table.

Revision: 10.00, Issued: November 2021
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From Insight 1o Ouicane:

Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section
é Section not applicable

Electronic components

O Review and confirm instrument configuration data in SVD

QO confirm power supply voltages using the SVD Power Supply diagnostic.

Mechanical components

U Run SVD tests to exercise all motor drives over the full range of their travel:

O Monochromator drive
a Slit drive
O Lamp selector

Optics components

U Check that external optical surfaces are clean — Clean or replace as required.
U Use SVD and perform Mono Wavelength Correction.

U Use SVD and perform Slit Calibration.

U Use SVD and perform Grating Squareness Diagnostic.

U Use SVD and perform Zero Order Offset/Mono Correction.

U Use SVD and perform Wavelength Repeatability.

O Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age.

Gas handling, water system and workhead component checks

Q Inspect the GTA workhead gas hoses and connections for leaks.
[ Pressure test for gas leaks

@ if the cooler system is accessible (stand-alone) check for correct operation and
coolant/water level - this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

[ Inspect the GTA workhead water hoses and connections for leaks,

O Check all graphite components and replace if necessary.
Revision: 10.00, Issued: Novemnber 2021
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From insight 10 Dutcome

Instrument Preventive Maintenance Checklist

O Tube
O Electrodes
Q Shroud

U Check and clean the end windows on the workhead.

O Check safety interlock operation.

A i Furnace systems

[ Optimize the instrument ready to perform Cu sensitivity test.

U Run the sensitivity test for a 25 ppb copper sample and record the results in the results
table.

PSD autosampler accessory for Furnace systems

E’i Section NOT Applicable

Check condition of the PSD capillary — replace if necessary

a
[ Check condition and operation of PSD syringe — ensure it does not have air locks and
bubbles.

U Change PSD rinse bottle o-ring.

W Check and clean the rinse vessel.

U Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel.

O Ensure that the waste vessel is suitable for use with the furnace system.

Sample introduction pump system (SIPS) accessory

Ef Section NOT Applicable

[ Re-torque screws securing the hubs, presser arms and pump rotors,
O Adjust each roller so that it rotates freely.
& wipe clean the pump rotor rollers and pump bands with a dry clean cloth.
Ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

Remove the pump module rear cover and check for the incursion of liguids and any signs of
COrrosion.

d
d
U Re-torque the nuts that fasten the motor mounting plates to the chassis.
U Check clips securing the diluents holder and replace if necessary.

@ Disconnect, clean T-piece, and reassemble the tubing using the following steps.

Revision: 10.00, Issued: Novernber 2021
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Feom Insight 1o Qutcone

Instrument Preventive Maintenance Checklist

Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing.

Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 5-10 minutes.

Wash the T-piece under a tap with a strong flow of water.

Rinse with distilled water through all of the inlets in the reverse direction to normal sample
flow.

O 0o OOd

Reassemble.

Sample preparation system (SPS 4) accessory

d Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance.

The following maintenance requirements are suggested to maintain the performance of the
autosampler.

U Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.

O Cleaning the autosampler cover panels with domestic window cleaner.

U Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes..

[ Check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual G8410-90050.

Sample preparation system (SPS 3) accessory

ﬂ Section NOT Applicable

U Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension.

U Check belt tensions - adjust if required

U Check the lubrication pad for single x-axis shaft. If pad is dry or customer has observed any
vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CS into the well,

U Check the auto-sampler ability to find tube positions - Calibrate if required.

[ Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Revision; 10.00, Issued: November 2021

.
- - -
- ...

.5 Agilent

i@ Agilent Technologies, Inc. 2021

wnaslupIuAN

Agilent
CrossLab

Froen Ingight 1o Dutcome

Instrument Preventive Maintenance Checklist

ion accessory VGA (hydri nerator’

U Section NOT Applicable

O Inspect VGA gas supply hose.

U Inspect/replace VGA pump tubing.

U Check low gas pressure interlock setting— adjust if required.

U Check precision orifice gas flow setting — adjust if required.

U Check gas regulator pressure to 46 psi (325 kPa) — adjust if required.

U Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

UItrAA lamp accessory (external)

m Section NOT Applicable
U Check the condition of the power cable.

U Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic sclvents or abrasive
cleaning agents.

Restore System

O If you have altered the customer's instrumentation during the course of PM, restore to the
original status to allow the customer to conduct their normal activities (e.g., reload the
customer's method.)

Guidance

If the PM service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Revision: 10.00, Issued: Novenber 2021
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From Ingight 1o Dutcome

Instrument Preventive Maintenance Checklist

Signature Page
Service Review

E{ Attach available reports/printouts of all tests to this documentation.
Ef Record the Preventive Maintenance service activity in the customer's records/logbook
ﬁ Update/reset instrument maintenance counters as appropriate.
\Zf Affix the PM sticker to the system or instrument logbook based on the customer's request.
é Complete the Service Engineer Comments section if there are additional comments.
E‘ Review this service, parts replaced, and test results obtained with the customer.
If the instrument firmware was updated, record the details of the change in the Service

Engineer's Comments box or if necessary, in the customer's 1Q records.

Test Results

R y Expected Test _
Test Description Result Actual Test Result
Flame optics PMT Gain test
For copper at 324.8 nm, 4 mA, 0.5 nm slit width <55% 4.9 /
Flame performance test with 5 ppm copper sample
Air facetylene, mixing paddle removed Abs value = 0.5 0.554%
Air facetylene, mixing paddle installed, 10 replicates %RSC<1.0 0.3 i
Deuterium fumace optics PMT Gain test
For copper at 324.8 nm, 4 mA, 0.5 nm slit width <55% =
Deuterium furnace performance test with 25 ppb copper sample (324.8 nm)

Precision %RSD =4.0% -

Abs value 2015 =
Zeeman furmace analytical performance: 25 ppb copper sample (327.4 nm)

Precision %RSD = 4.0% -

Abs value 2010 -
MSR% =70 % —

Revision: 10.00, Issued: November 2021
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From Insight to Ouicome:

AA consumable and parts list table

Instrument Preventive Maintenance Checklist

e T Product/Model # PMsuppliedor |
Part Description Bectid s where used : Consumable NSt mentlype
TearSoldtion:~ Gl Sppm 6610030100 | 50 55140 240 280 PM supplied

solution Common
Test Solution - Blank solution | 5190-7001 50 55140 240 280 PM supplied Comrmon
Copper, 1000 ug/ml, 100ml 5190-8279 50 55140 240 280 * Commen
Kit, Mk 7 O-rings, aquecus, .

complete set 9910093400 50 55140 240 280 PM supplied Flame
Organic Kit 9910093500 50 55140 240 280 PM supplied Flame
Wire Nebulizer Cleaning 9910024700 50 55140 240 280 consumable Flame
Tubing-Capillary Std MNebs 9970024800 50 55 140 240 280 consumable Flame
Capillary Tube Hivac Neb (3)

e iy 5910044000 | 50 55140 240 280 consumable .
Glass impact beads (5/pk) 59910025700 50 55 140 240 280 consumable Flame
Teflon impact beads (5/pk):

(organics only) 9910053200 50 55 140 240 280 consumable Flame
Burner cleaning strip (100/pk) | 9910053900 50 55 140 240 280 consumable Flame
Yandew LV ellica~round 2010082600 | 50 55140 240 280 PM supplied

(right side) Common
Window UV silica - i

rectangular (left side) 2010082500 50 55140 240 280 PM supplied Common
Pad adhesive window (round) | 4910012700 50 55 140 240 280 PM supplied Commaon
Pad achesive:winday 4910012800 | 50 55140 240 280 PM supplied

(rectangular) Commaon
Electrode kit (1 pr) (D2) 6310003400 GTA120 PM supplied Furnace
Shroud (D2) 6310003100 GTA120 P supplied Furnace
Zeeman electrade kit (1 pr) 6310003500 GTA120 P supplied Furnace
Zeeman shroud 6310003600 GTA120 PM supplied Furnace
O-ring PSD rinse bottle 6910025900 PSD120 PM supplied Furnace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100.

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.
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Service Engineer Comments (optional)

Instrument Preventive Maintenance Checklist

Service Completion

Service request number 0039 A A1 4l

Total number of pages in this document _‘15

Agilent signature

Revision: 10.00, Issued: Movember 2021
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SVD Results Report

BEsOItDZ  DiaggR StarTime:1/30/2025 9- 124N Diainos g End Ti: /30720

Customer: UAE Service Engineer: Kanyakom 5.

Address: Soi Udomsuk 41, Sukhumvit Rd., Contact Details: 026376363#1

Bangkok

Configuration:

Serial Number: MY12160001 Turret Type: Automatic
Instrument Model: Varian AA140/240/280  Number Of Lamps: 4

Fiame Instrument: True Mono Type: Automatic
Furnaco Instrumant: True Gaskox Type: "Y' Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeemnn: False Mains Frequency: 50
Internal Ultr AA; False Firmware Version: 2.1
Cptics Trrme: Double Beam Photomultiplier Type: Normal(900nm)

PWE Yersion: 45

s1 (2918180 02 Run Hours: 53396.500
D2 Seriai Number: not set!
D2 Install Date: 1/1/1870
D2 Triginal Intensity: 1.000
L2 Last Intensity: 475.000

Zaro Waveiongth Gil=et: 20133
Iieno Correction: 0770

Fiame Hours: 22411834

Report Generated Atz 1/20/2025 8:47:25 AW 1 5VD Results Report SVD
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Frequency:

Averaging Period: 30.0

Datapoint Count: 20

Unner Limit: Highest Measured Frequency:

51.00 50.00
Avernge Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 0

Result: g zEEETE

Power Su,.».;

Averaging Period: 20.0

Datapoint Count: 20

ol

Lower Limit {77} Actual (V) Upper Limit (V) Result:
12.00V Rai 10.80 12,12 13.20
-12.00V Rall -13.20 -11.90 -10.80
5.00V Rail 4.50 5.04 5.50
316,00V Ea 270.60 320.00 341.00
Report Generatad At /302025 9:47:25 A 2 SVD Resulls Repaﬂ

lenansluAIvA

e

Beam Balance:
Lamp Type: Copper
Lamp Socket Used: 3

Peak Selected: 324.80

Lamp Alignment: Bl

' iamp Screw

k 0.805 Sample Peak: ["= 0.900
s ) 1 '\\:
| ! ! Er'f N
8O% 2o i 1 BO% St b
N Do T % | i Al
Posir. is it R | Peak Mgk 0.909 b
\ | /
; l ‘ \\ | Vi '

' b Upper Limit:
Rel Py 2; Ref Pi1: Ref Pt 2:

T us? | 0735 ] DR
RS Lower Limit:

et m_O,SBG !
¥ Lamp 8srew Davea: T8 ':g_“ﬁ ~ Y Lamp Screw Result: m
[ N l . o
Graling S
t o Elemant!s): Copper
¥TurretFuzivan'3
s R A): 4.00
LWL
3 S Wiaveleng
B Al [ i 1
Lower Ll ‘o -+ {hm) Uoper Limit (nm) Result:
Z2vD Cras 0.10
First Cricr o I 325.15
Second Crdzr o R LR £49.97
Report Generated i JANR20P5 G 7 1 3 SVD Results Rgpm
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Waveisngii i

Lower Li

1224240

D onag2?

Lamp Current{(mA): 4
SHWidth{nm): 0.2

Slit Height: Normal

324.888 Upper Limit(nm)

(Aopreach from end)

Sample 2: 324.823
Sample 4: 324.823
Sample 6: 324.819
Sample 8: 324.819

Sy
o0

=: 100 524.819

Stan:i i Deviation: 0.003

Report Generated At:

1730/2025 9:47:25 /M

SVD Results Report xgM

lenansluAIvA

.
Sighs

maaeme |
I 14
4 271
P i
143
G 5
21
o AT
4+ #
Intzriog
i iy
4 bt

Report G, R Rellicie T oY

5 3

“le Mode

Upper Limit
297
A 191

352

Flaine Detect: 73

< U Active:

Dxidant Pressure: 7

T oiaant Changeover: [T
Ignition: SERTER
5 SV Results Report SVD
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Report ©

Lamp 1: |

_30 Jaw 2025

‘akorn S. Date

5VD Results Reporf @

lenansluAIvA

Sequential by time report 1/30/2025 10:53 AM SpectrAA

Page 1 of 1
Analyst
Date Started 1/30/2025 10:33 AM GMT: 1/30/2025 3:33 AM
Worksheet Sensitivity Test 01
Comment
Methods Cu
Computer name  DESKTOP-RQUIFRS
Serial Number: MY 13160001
Method: Cu (Flame)
Sanple ID Conc mg/L %RSD  Mean Abs
CAL Zi720 0.000 38.8 0.0002
Readings
0.0002 0.0003 0.0001 1/30/2025 10:51:46 AM
STANDARD 1 5.000 0.1 0.5571
Readings
0.5574 0.5563 0.5575 1/30/2025 10:52:22 AM
Abhs Linear Origin - Cal. Set 1
0.56 |
0.40
!
0207
0.00_|,
R o T T U
0.000 2.000 4.000 5.500
Cu mg/L
Curve Fit = Linear Origin
Characteristic Conc = 0.039 mg/L
r = 1.0007
Calculated Conc = 0.002 5000
Residuals = -0.002 0.000
Abs=0.11141x C
5 ppm Cu 5.020 03 05598
Readinas
0.5582 0.5598 0.5615 1/30/2025 10:52:54 AM
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Sequential by time report 1/30/2025 10:48 AM

SpectrAA
Page 1 of 1
Analyst
Date Started 1/30/2025 10:33 AM GMT: 1/30/2025 3:33 AM
Worksheet Precision Test
Comment
Methods Cu
Computer name  DESKTOP-ROUIFRS
Serial Number: MY 13160001
Method: Cu (Flame)
Sample ID Conc mg/L. %RSD  Mean Abs
CAL ZERO 0.000 64,1 -0.0002
Readings
-0.0003 -0.0003 -0.0001 1/30/2025 10:46:52 AM
STANDARD 1 .000 .3 0.6052
Readings
0.6035 0.6073 0.6047 1/30/2025 10:47:24 AM
Abs Linear Cr inizl-pal. Set1
0 61‘? C ]
0407 |
|
0.207;
} 1
0.00_ |
P T T T
0.000 2.000 4.000 5.500
Cu mg/L
Curve Fit
Characteristic Conc
r
Calculated Conc = -0.002 5.000
Residuals = 0.002 0.000
Abs =0.12105x C
5 ppm Cu o 5.007 07 0.5051
Readirns
0.6065 06052 0.6047 0.6047 0.6042 0.6079
0.6055 £.5076 0.6064 0.6079 1/30/12025 10:48:32 AM

lenansluAIvA

Flame Optimization

Diawen height

o)

Pump speed ! Medil._:_ i

Feylo lube calos
; Sample

Calibration
Calibration/QC
1 Sample/0C

Sampler Offline

Goto Tube

Rack EE ,ﬂ
e B
I ___GD_PTube i |

i . : .C\Iigl-'%%'rol.:u.e

FE:.—-‘L grves aboyt 0.2 Abs at 224.8 nm, .b..-’A_bLErr_}er_ S _..-.._]

Optimizatior: Lamp
HC Lamp
1.307]

1.00
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o Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

: : . g“'@"z
AE United Analyst and Engineering Consultant Co., Ltd. =
B 3 501 Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 K

MSC-TISH-TIS 17025
CALIBRATION M1§

Customer Name:

Address:

Equipment:
Manufacturer:
Model:

Serial No.:
Asset No. :

Building :  N/A

Received Date:
Date of Calibation :

Calibration Conditions:

Calibrated by:

Approved by:

Issued Date:

Certificate of Calibration

Certificate No.: 250422-1-BL002-25

Code MNo.: BLO02-25
Page: 10of3

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udom suk 41, Sukhumvit Rd., Bang Chak, Phar Khanong, Bangkok 10260

Electronic Balance
Mettler Toledo

AB204-5/FACT

1129361010
UAE.WAS.002/2552

Floor: 1 Room : 107
April 22, 2025
April 23, 2025
Temperature 22.8 °c to 234 °¢
Humidity 54.8 % to 68.9 %
Pressure 756.6 mmHg to 758.2 mmHg

Sakkarin Srirahang

é\&’//}g
nF
'%T..?.J”;}

uAE United Analyst and Engineering Consultant Co., Ltd.

S " 3 50i Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
.l-.....u.'.._-&f?.;,,;..\- _.L.:;reé Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

NS -TISI-TIS 17825
CALIBRATION 41§

Certificate No.: 250422-1-BL002-25
Code No.: BL002-25
Page: 2 of 3

Equipment: Electronic Balance Manufacturer: Mettler Toledo

Model: AB204-S/FACT Readability: ~ 0.0001 ¢
Serial No.: 1129361010 ID Mo.: UAEWAS.002/2552
Max. Capacity: 220 ¢

Calibration Date: April 23, 2025

Condition As-Received: In Condition

Condition of Equipment:

Condition of This Result of Calibration:
1. Calibration Method:

This instrument was calibrated by method UAE.CP.CAL.006 In-House Method based on UKAS Lab 14 : 2022

2. Reference Standrads:

Reference Standard: Model Serial No Calibrated By Certificate Mo. Traceability
Standard Weight Class E2 (QIML) 1megtol ke BT49109122 AMARC 25-009359 Mettler-Toledo
Standard Weight Class F1 (OIML) 1mgto200¢ 11119512 AMARC 24-013840 el
Instrument Model Serial No, Calibrated By Certificate No. Traceability
Thermo-Hygro-Baro Meter MHB-38250 AR.A6457 SUCCESS SG-H-D0997/67 Success Gateway
Thermo-Hygro-Bare Meter MHB-3825D AKA645T TPA 25P795 TPA

3. This certification Is traceable to SI Unit

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
Calibraton Result:

1. Repeatability of Reading:

Nominal Value (g)

Standard Deviation of Reading (g)

200

0.000045

Suwit Chotnok

April 25, 2025

Signature:

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

1anE3 linuax

2, Eccentric or off-center loading
A mass of 100 ¢ was placed and moved to various position on pan

The Balance reading obtained Is given in the table.

e .
o Bl
o e ;',1 \\;
L Iy T

@,
=l RO

1 2 2 4 5 Maximum
(2 (g} (g (g (g Difference (g)
100.0000 99.9996 99.9997 100.0003 100.0005 0.0005 ‘l .

Due Date
21-Jan-27
Da-Feb-26
Due Date
21-Now-25
25-Feb-26
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uAE United Analyst and Engineering Consultant Co,, Ltd. %

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

UMITED ANALTST AND ENGNEERING o RSC -TES1-TIS 17925

consuLtant cowranr Lwiren 11,0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com CALISRATION BH1E

FEannssuEsuLnyatsidaaniuamis
AUEUSMIsHauUUBIN IS8 nNssUa M IS
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Foundation for Industrial Development National Food Institure

Food Industrial Laboratory Senice Center EEEI-I;IIRS;{:F?C?N‘JE%?
Certificate No.: 250422-1-BL002-25
Code No.: BLOD2-25 - - [
Calibration Certificate
Page: 3 of 3
Equipment: Electronic Balance Manufacturer: Mettler Toledo
Madel: AB204-5/FACT Readability: 0.0o0l'g Certificate No.: 2502226-001-01
Serial Mo.: 1129361010 ID No.: UAEWAS.002/2552 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Max. Capacity: 220 ¢ Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Calibration Date: April 23, 2025 Bangchack, Prakhanong, Bangkok 10260
Calibraton Result: (Continued)
Calibraton Range: 0-200¢ Page Y ofd
Calibraton Adjustment: Internal Calibration A
Equipment: Electronic Balance
3. Error of indication from neminal or conventional mass value:
Nominal Value Reference Value Indication Correction Uncertainty Coverage Factor Manufacturer: METTLER TOLEDO
N H
(g) (g) (@ (@ (zmg) k
Unload 0.0000000 0.0000 0.0000 0.10 2.05 Model: XSR205DU
0.01 0.0100025 0.0099 0.0001 0.10 205
0.05 0.0500056 0.0500 0.0000 0.10 2.05 Serial No.: C009071872
0.1 0.1000012 0.099% 0.0001 0.10 2.05
05 0.5000133 0.5000 0.0000 0.10 2.05 ID No.: UAE.WAO0.012/2563
1 1.0000105 1.0000 ) 0.0000 0.10 205
10 10.000010 10,0000 0.0000 011 2.04 Order No.: 2502226
40 40.000076 40.0000 0.0000 0.14 2.00
50 50.000056 50.0000 0.0001 013 2.00 Operation No.: 2502226-001
80 80.000107 80,0000 0.0001 0.18 2.00 :
Date of Receipt: 19 March 2025
100 100.000109 99.9999 0.0002 017 2.00 L
120 120.00015 119.9999 0.0003 0.21 2.00 i -
Date of Calibration: 20 March 2025
150 150.000165 149.9998 0.0003 0.24 2.00
160 160.000175 159.9997 0.0005 0.26 2.00
200 i it %ane 920 i Calibrated by  Mr.vothin Charoensuk Approved by
4. Effect of Tare test: Scientist
Tare Load Test Load Indicati « ti "
an.; }oa £ (g)oa o |(c:) L orr(egr; ik Manager, Division of Calibration Laboratory
8.
Date of Issue: 25 March 2025 Responsible for the Technical Management Team
20.000041 159.9999 0.0001
40.000076
30598 0:0002 The uncertainties are for a confidence probability of approximately 95%
100 60-000066 59891 0:0003 This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
80.000107 79,9999 0.0002 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
100.000168 100.0004 -0.0003 than in full except with the prior written approval of the National Food Institute.

Remark:
The report uncertainty of measurment was based on standard uncertainty multiplied by coverage factor k, providing lﬁﬁw‘etﬂw ]

o-—-0-End-0—o0
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miniztry of Industry - Food Industrial Laboratory Service Center CALIBRATION 0061 miniztry at industy - Food Industrial Laboratory Senvice Center Eiﬁ'&'{ﬂﬂ'c?“‘ ESE?
- -
Calibration Report Calibration Report
Certificate No.: 2502226-001-01 Certificate No.: 2502226-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDD Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g Model: XSR2050U Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAE.WAD.012/2563 ' Serial No.: CD09071872 ID No.: UAE.WAD.012/2563
Capacity: 82g/220¢g Capacity: 82g/220q
Date of Calibration: 20 March 2025 Page 2 of 4 Date of Calibration: 20 March 2025 Page 3 of 4
Environment Condition: Ambient Temperature: 212 + 06 °C  Relative Humidity: 48 + 35 % i i ts: (Continued)
Place of Calibration: 208 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Calibration Range: 080 g
g::::::: :: :""""“e“t’ St N Calibration Adjustment: Internal Calibration
1. Calibration Method: NFT Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019 =% DREREIUnE: Soony Womune e (R0 =08 4 2 eseiuion D00 )
2. Reference Standards:
Reference Standard Model Serial No. Calibrated B Certificate No. Due Date Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
Standard Weight Class E2 1mg to 200g B505567572 TCS M24041005 19 April 2025 ( g ) {8 E gy ( g ) (+ g ) k
Instrument Model Serial No, Calibrated By  Certificate No. Due Date Unload 0.000000 0.00000 0.00000 0.0000089 2.00
Thermo-Hyaro Meter 608-H1 NFLBTH 017/23 Quality Reborn QR25-0542 10 February 2026 0.001 0.001003 0.00100 0.00000 0.0000092 2.00
3. This certification is traceable to SI UNIT _— i i o —_— b it
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. S 0.010003 e e RRREED 200
Calibration Results: 0.05 0.049996 0.05000 0.00000 0.0000098 2.00
1. Repeatability of Reading: 0.1 0.100011 0.10000 0.00001 0.000011 2.00
0.5 0.500016 0.50000 0.00002 0.000014 2.00
Nominal Value ( g ) Standard Deviation of Reading (g) 1 1.000003 1.00001 -0.00001 0.000016 2.00
40 0.0000052 2 2.000023 2.00005 -0.00003 0.000017 200
20 SO 5 5.000015 5.00005 -0.00003 0.000021 2.00
;x ::Z:;EZE 10 10.00000% 10.00005 -0.00004 , 0.000026 2,00
2. Off-Center Error: . 20 20.000030 20.00012 -0.00009 0.000037 2.00
— 100 g Wi placetband mioved tovartous poskion on g, 30 30.000039 30.00012 -0.00008 0.000050 2.00
50 50.000028 50.00014 -0.00011 0.000068 2.00
80 80.000067 80.00020 -0.00013 0.00011 2.00

The balance reading obtained is given in the table. f
ol \ @3@
/'S
O
1 2 3 4 5 6 (Maximum Difference)

g 3¢ g 1€ a9 )€ o FJTC oy C 83 (9}
100.0001 | 100.0001 | 100.0002 0.0001
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ool foue rarmse  FOUNGNEN for Industial Development National Food Insfitute Bt i ,Ecuzc:a“m ,fD| Cd;gral RIS PRRE E ionsl Fuodiree et NSC-TISI-TIS 17025
minisrry of ndustry  Food Industrial Laboratory Service Center Eﬁf{éﬁ\'ﬁﬁhﬂ EE%? B o InESIS L ebrrsian: Senice Lenrer FAEIRRATIONIES
Certificate No.:  2502226-001-01 Certificate No.: 2503287-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO .
auip Sk llia it Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Model: XSR2050U Resolution:  0.00001 g/ 0.0001 g
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Serial No.: C009071872 ID No.: UAEWAO.D12/2563
. Bangchack, Prakhanong, Bangkok 10260
Capacity: 82g/220¢g
Date of Calibration: 20 March 2025 Page 4 of 4
Calibration R :  (Continued) Paged.of 3
li i 4 >80-200 g
Calibration Adjustment: Internal Calibration Equipment: Autoclave
3. Departure from Nominal Value: (Range: =80 - 200 g ; Resolution: 0.0001 g )
Manufacturer: ALP
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor M d I
odel: CL-40L
[CES B (g ) (g ) (g ) (£ 9 ) k
a0 90.00010 90.0002 -0.0001 0.00015 2.00 Serial No.: 810010
100 100.00006 100.0001 0.0000 0.00016 2.00
110 110.00007 110.0001 0.0000 0.00017 2.00 ID NO.: UAE.MIC.032/2565
120 120.00009 120.0002 0.0001 0.00018 2.00
130 130.00010 130.0002 -0.0001 0.00019 2.00 Order No.: 2503287
140 140.00013 140.0002 -0.0001 0.00019 2.00
150 150.00009 150.0002 -0.0001 0.00021 2.00 Operation No.: 2503287-001
160 160.00010 160.0002 -0.0001 0.00022 2.00
170 170.00012 170.0002 -0.0001 0.00023 2.00 Date of Receipt: 5 June 2025
200 20000013 200.0002 -0.0001 0.00028 2.00
Date of Calibration: 5 June 2025

Calibrated by Mr.Pheraphat Tuanjit Approved by

Scientist
Vice President, Department of Laboratory Services

Date of Issue: 11 June 2025 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95 %.
This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
. . . 2 which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
— Wmﬂ?:e;i?;e: u?g;ﬁ:gy%rsqumrmem was based on a standard uncertainty multiplied by 2 coverage factor & , providing a of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
FH ) except with the prior written approval of the National Foad Institute.

S 1Y —

F-CS-009 Revision: 01 Date: 20-04-65
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Foundation for industrial Oevelopment MNational Food Instinute

Foundation far Industrial Development MNational Food Institute

minisiry of -\ITI:_-I:: Food Industnal Laborarory Service Center Eiffgﬂﬂg'n'égﬁ :::-y. O:":-M:I: Food Industrial Laboratary Service Center gi&gﬂﬂgﬂ‘sgﬁ
Calibration Report Calibration Report
Certificate No.: 2503287-001-01 Certificate No.: 2503287-001-01
Equipment: Autoclave Equipment: Autoclave
Model: CL-40L Serial No.: 810010 Model: CL-40L Serial No.: 810010
Resolution: 1 °C  IDNo.: UAE.MIC.032/2565 Resolution: 1 “C  IDNo. UAE.MIC.032/2565
Manufacturer:  ALP Manufacturer:  ALP
Date of Calibration: 5 June 2025 Page 2 of 3 Date of Calibration: 5 June 2025 Page 3of 3
Calibration point: 115 and 121 °C ' S
Location: Room 301 Media Preparation, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Calibration result: —
Environment Condition: Ambient Temperature { 26 £ 1 ) °C Calibration | Temperature | Relative | Line Voltage
Condition (°c) Humidity (%) (Volt)
Relative Humidity ( 55 £ 5 )% .
Mi 25, Standard at Pusion
Line Voltage (230 = 5 ) Volt - . G = S R
e 268 9 235 e Sudes = Atoched to  las ramgaraire pobe,
E Stde2 = In the upper half of the chamber
Std#3 = In the chamber dram, within 100 mm.
Condition of this results of Calibration: T
o - Tablel : Reporting of Temperature Chambiar dran
1. This instrument was calibrated by insert 3 standard Data loggers with RTD into its autoclave and calibration Measured Temperature (°C) @ Sensor No.
according to W-TE-018 based on BS 2646-1:2021, Autoclaves for sterilization in laboratories Calibration Point (Sensor No.2 is REF) Uncertainty
Part 1: Design, construction, safety and performance - Specification. (°c) Std.# 1 Std.# 2 (Ref) Std.# 3 + (°C)
- The temperature scale used was based on ITS - 90. 115 115.46 115.43 115.42 0.70
- All data show below were final values and the initial data may be obtained upon request. 121 121.59 121.54 121.51 0.70
2. Reference Standard Instrument :
Instrument Model Serial No. | Certificate No.| Due Date Through Table 2 : Reporting of Characterization Result
HiTemp140-PT T20627 NC-25-03-18-181 11-Mar-26 MADGETECH, INC. UUC* Setting uuc* Reading Stability Uniformity |Overall Variation
2 - L 1, o, 0 0 0, 0, 0,
Digital Th;;mozneter with RTD [~ TEMP-140 /56916 2502081-002-01 11-Mar-26 NA‘;’ILO'N']J\;[_FT?D_ ("c) Min (°C) | Max (°C) |Average (°C) MPa % (°C) (°c) (°c)
(Data Logger) TR 115 115 115 115 0.08 0.24 0.17 0.50
PRTemp140 R38546 2501835-001-01 22-Feb-26 e
121 121 121 121 0.12 0.24 0.19 0.52
3. This certificate is traceable to International System of Units (SI Units).
4, This certificate was certified only for the instrument we calibrated. Note
5. This result of calibration was found accurate as shown on date and place of calibration only. The quoted uncertainty include " Stability " and " Loading effect ( 20% of Uniformity )"
6. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical. UUC* = Unit Under Calibration
7. Condition of Calibrated item : Good Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,

UUC Description :  Setting program function sterilization :  STERILIZE/NORMAL for at least half an hour after reaching steady state.
Time of sterilization 20 Minute At 115and 121 °C
8. Result of Calibration : Without adjustment

] Afer adjustment

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 %.

F-C5-012 Revision: 01 Date: 20-04-65 F-C5-012 Revision: 01 Date: 20-04-65
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 b

NSC-TISITIS17025

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

Certificate of Calibration  cer.No. 25mm100s

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
(v} Kunchit Promprat

Issue Date :

Page: 10f3

BOD Incubator
ARCO

UC4-1320

UAE.WAO.026/2566

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

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 1

07 July 2025
08 July 2025
(26+10)°C
(50+30)%
(220+22)V

Man Pattanapongpaiboon

Approved Signatory

17 July 2025

The Uncertainties are for a confidence probability of approximately 95%

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

1ansN 3 linuax

Equipment : BOD Incubator Cert. No.: 25TM1003
Condition As-Received :  Used ltem Page: 20of 3
Reference : 2507-01460C-4

Procedure Used :-
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 ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MYE8003411 24LM192 TPA 24 Dec 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This measurement result is traceable to the International System of Unit maintained through :
Remark : TPA : Technology Promotion Association  Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Mot Available Environment during calibration
Beginning Finished
Temp. (°C ) 26 26
l/ REL.Humid. { % ) 55 57
2 3 AC Supply ( Volt ) 223 226
? [
8 s Position: | RefStd:
H S i ID No.:
§ i 8 1 2520RTD-2/1
i 7 2 25-20RTD-2/2
- 'Wf'2':,:é;2/‘la.i_ =7 / 3 25-20RTD-2/3
- 4 20RTD-2/4
- o 5 20RTD-2/5
6 20RTD-2/6 |
& 7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 20RTD-2/8
ae 0 e B 585, 9 (ref.) 20RTD-2/9
b= 10 cm W= 12 m
c= 10 cm H= 1.2 m
Capacity = 0.89 m?
‘l 1
LONA1TY INAIUAN
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Equipment : BOD Incubator Cert. No.: 25TM1003
Condition As-Received : Used Item Page: 3 of 3
Reference : 2507-01460C-4
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UUC* uuce Temperature Temperature Overall | Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (c) | (c) (£°C) (°C) (°C) k
20.0 20.0 19.8 0.51 0.31 1.2 2
Calibration Measured Temperature | °C ) .
i Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) {+°C)
20.0 19.958 | 19.896 | 20.018 | 20.116 | 19.830 | 19.771 | 19.871 | 19.880 | 19.909 0.75

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

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

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

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

-o00o-

1ansN 3 linuax

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-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Approved Signatory

18 February 2025

lenansluAIvAN
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Cert.No.: 25TW29
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 110RCO01 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
(mglL) (mg/L) (mg/L)
8.22 8.22 0.0055

This report was certified only for the instrument we tested.t is allowable to use for study
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced

other in full, without written approval of the laboratory

-o0o-
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Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

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

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S0OI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Conductivity Meter

Horiba

LAQUA-EC210

HC1L0026
UAE.EFM.015/2565(EFM.SCT.02/65)
Used Item

25 February 2025

26 February 2025

2502-0787WSC-3

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

Bangchak, Phrakhanong, Bangkok 10260
(25+25) °C

(50 £ 15) %

In -house method :

- CP-CH6 by direct measurement

with certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Approved Signatory

27 February 2025

The Uncertainties are for a confidence probability of approximately 95%

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

Covum col

o pass

O NOT PASS

NSC-TISI-TIS17025
CALIBRATICN 0008

Cert.No.: 25CH246
Page.: 1 of 3
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Cert.No.: 25CH246

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. 1D No. Certificate No. Due date
1) Thermometer 1963878  130RC095 241995 09 Sep 2025
2) Ref. Std.Thermometer 4982054  110RC044 241757 14 July 2025

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

2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
14129 pS/cm CPA Chem 1005307 15 June 2025
12.881 mS/cm CPA Chem 1005308 15 June 2025

- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1412.9 pS/cm
Conductivity Electrode Serial No.: 9B1J0077

Calibration Results

Function : Temperature Measurement

This equipment was connected with Temperature Probe;

- Model : 9383

- Serial No. : 9B1J0077
Dimension of probe;

- Length : 110 mm

- Diameter : 16 mm

- Immersion Depth : 90 mm

Calibration Result : Without adjustment

Cert.No.: 25CH246
Page.: 3 of 3

Calibration Standard uuc* Eriod Uncertainty of | Coverage
Point Temperature Reading Measurement factor
(°C) (°c) (°c) (°c) (x°C) k

15.0 15.002 15.0 -0.002 0.13 2.00
30.0 30.003 30.0 -0.003 0.13 2.00
45.0 45.002 45.1 0.098 0.13 2.00

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor

Solution (%) k
1412.9 pS/cm 1471 uS/cm 1413 uS/cm 9.2 uS/cm 2.00
12.881 mS/cm 13.33 mS/cm 12.90 mS/cm 0.086 mS/cm 2.00

Remark :

- UUC* = Unit Under Calibration

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 %.

-000-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jlac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7
534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration cer no: 2s5tws7e

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 :

Page: 1of 3

Hot Air Oven
Memmert

UF 55

B212.0411
UAE.WAO.005/2556

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

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

19 March 2025
19 March 2025
(26+10)°C
(50+30)%

(220:22)V

Man Pattanapongpaiboon

Approved Signatory

27 March 2025

The Uncertainties are for a confidence probability of approximately 95%

Equipment : Hot Air Oven Cert. No.: 25TM579
Condition As-Received : Used Item Page: 20of 3
Reference : 2503-04370C-3

Procedure Used :-
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 )
and Thermocouple Type T.
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY44073381 24LM73 TPA 18 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 :- (*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (°C) 27 28
-{2 . REL Humid. ( % ) 49 55
AC Supply ( Volt ) 221 224
=] [<)
' e wal Ref. Std. ID No.: @
H $ :: HZ2 g Calibration Point
7 1 / Position : | (120,180 )°C | (104)°C
Wiz c D
— ME e 1 23.017C-01 | 1RTD-2/1
- - 2 23-01TC-02 | 1RTD-2/2 |
3 23-01TC-03 | 22-01RTD-03
| 4 23-017C-04 | 1RTD-2/4
Probe Installation Details : Dimension of Chamber : 5 23-01TC-05 1RTD-2/5 |
a= 50 cm o, T 5208 23-01TC-06 | 1RTD-2/6
b= 50 cm W = oan 7 23-01TC-07 | 23-01RTD-07 |
c= 5.0 cm H= 0.75 m 8 23-01TC-08 ‘IRTD-2f3_
Capacity = 030  m? 9 (ref) | 23-017C-09 | 23-01RTD-09

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment : Hot Air Oven Cert. No.: 25TM579
Condition As-Received : Used Item Page: 30of3 - - .
Reference : 2503-04370C-3 Calibration Certificate
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc* Temperature Temperature | Overall |Coverage Certificate No.: 2503682-004-01
Point Setting | Reading stability uniformity  |Variation| Factor .
(°C) (c) | () (£°C) (°C) (°c) Kk Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
104.0 104.0 | 104.0 0.040 0.43 0.78 2 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
120.0 120.0 | 120.0 0.64 13 16 2 Bangchack, Prakhanong, Bangkok 10260
180.0 180.0 | 180.0 0.49 15 1.8 2
Calibration Measured Temperature ( °C ) .
Uncert
Point Position uRerm Page 1of 3
{°C) 1 2 3 4 5 6 7 8 9 (ref.) {2°C)
104.0 |[104.335]|104.135|104.363| 104.317| 103.649| 103.738| 104.179| 104.229| 104.025 0.42 Equipment: CHAMBER (Incubator)
120.0 |119.575|119.366|119.807|119.905| 118.994| 119.194 | 119.888| 119.994 [ 120.064 1.1
180.0 |180.286|179.510| 180.401| 180.551| 179.281| 179.463 | 180.196 | 180.451 | 180.374 1.2 Manufacturer: BINDER
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. Model: KB 400
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 Serial No.: 20220000022479

possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UuC* : Unit Under Calibration

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

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

-olo-

1anE3 linuAN

ID No.:

Order No.:
Operation No.:
Date of Receipt:

Date of Calibration:

Calibrated by Mr.Pheraphat Tuanjit Approved b
Scientist (F

Date of Issue:

UAE.MIC.028/2566

2503682

2503682-004

1 July 2025

1 July 2025

Vice President, Department of Laboratory Services

3 July 2025 Responsible for the Technical Management Team

The uncertainties are for a confidence 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 Food Institute.

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

Certificate No.: 2503682-004-01 Certificate No.: 2503682-004-01
Equipment: CHAMBER (Incubator) Equipment: CHAMBER (Incubator)
Model: KB 400 Serial No.: 20220000022479 Model: KB 400 Serial No.:  20220000022479
Resolution: 0.1 °C 1D No.: UAE.MIC.028/2566 Resolution: 0.1 °c 1D No.: UAE.MIC.028/2566
Manufacturer: BINDER Manufacturer: BINDER
Date of Calibration: 1 July 2025 Page 2of 3 Date of Calibration: 1 July 2025 Page 3 of 3
Calibration point: 35.0 °C e = |
Location: Microbiology Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD. Calibration result: " ] o s
Environment Condition: Ambient Temperature ( 21 + 1 ) °C Callbwntion | Tempersture| ‘Rasiive. | LinaVolaga . s — oo | e
Relative Humidity ( 55 % 10) % Condition °c) Humidity (%) | (Velt) al Lt o o e
Line Voltage ( 230 £ 5 ) volt MIN 201 45 225.0 =| | e |«
MAX 22.0 65 235.0 | 12=eiln bn %]
Tablel : Reporting of Temperature w r 10w [
Condition of this results of Calibration: Calibration Measured Temperature (°C) @ Sensor No.
1. This instrument was calibrated by insert 13 standard thermometer into its chamber and calibration according to point (Sensor No.13 is REF) Uncertainty
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures. °c) #1 | #2|#3 | #4 | #5 | #6 | #7 | #8 | #9 |#10 #11 #12)#13 £ (°c)
- The temperature scale used was based on ITS - 90. 35.0 35.19( 35.03 | 34.83| 35.21| 34.96 | 34.94 | 34.84 | 34.84 | 35.06 | 34.94 | 35.15 [ 34.79| 34.92 0.27
- 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 Table 2 : Reporting of Characterization Result
Digtal Thermometer | 349724 MY59003377 VDR — SUU'_:* UUC* Reading (°C) Temperature i — o
with sensor RTD CH#101-203 / RTD#101-203 INSTITUTE etting Stability Uniformity Overall Variation
3. This certificate is traceable to International System of Units (SI Units). o) I Hax DNELR02 a1 <) (6]
4, This certificate was certified only for the instrument we calibrated. 2ok L5t S 315 s e Lk
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good
VAIG Dosmorioxing. Note The gquoted uncertainty include ™ Stability " and " Loading effect (20% of Temp Uniformity) "
Time of Record Hour 9 Minute At 35.0°C UUC* = Unit Under Calibration
Seeshair-Dampes Gpen Postdon Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
Close b for at least half an hour after reaching steady state.
Nok Avallatie Uniformity = The maximum difference of measured temperatures at any sensors and the measured
7. Result of Callbration : Without adjustment D After adjustment 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 %.

N 1Y, [

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

Certificate No.:
Client name:
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

2503287-002-01

UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Bangchack, Prakhanong, Bangkok 10260

Page 1of 3

Equipment: CHAMBER (Incubator)
Manufacturer: BINDER

Model: KB 400

Serial No.: 20220000000391

ID No.: UAE.MIC.029/2565
Order No.: 2503287

Operation No.: 2503287-002
Date of Receipt: 5 June 2025

Date of Calibration: 5 June 2025

Calibrated by Mr.Pheraphat Tuanjit

Scientist
Vice President, Department of Laboratory Services

Date of Issue: 11 June 2025 Responsible for the Technical Management Team

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

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

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

M SE-TI SI-TIS 17025

ION 0061

FEINSSULTBILNLAISIUaan Jua s i%
AUguSNISHauUUBiNIsgeaitnssuaisis 5,4“/'?—_‘\\\\\\“\3
g for Ind o fan: R I
FCIElnda.llDr_l . Imdustrial DEV_udaprﬁeﬁr MNarional Food Institute s NSC-TISI-TIS 17025
Food Industrial L_aboratory Service Center CALIBRATION 0081
Calibration Report
Certificate No.: 2503287-002-01
Equipment: CHAMBER (Incubator)
Model: KB 400 Serial No.: 20220000000391
Resolution: 0.1 °C 1D No.: UAE.MIC.029/2565
Manufacturer: BINDER
Date of Calibration: 5 June 2025 Page 2 of 3
Location: Room 302 Microbiclogy Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.
Environment Condition: Ambient Temperature ( 18 £ 1 ) °C
Relative Humidity ( 53 = 6 )%
Line Voltage ( 230 £ 5 ) volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert 13 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.
- The temperature scale used was based on 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
Digital Thermometer 34972A MY59003377 NATIONAL FOOD
2501168-001-01 | 131 2026
with sensor RTD CH#101-203 / RTD#101-203 ey 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 Hour 9 Minute At 35.0°C

Fresh air Damper Open Position

Close Fan

Not Available

Without adjustment D After adjustment

7. Result of Calibration :

F-C5-012 Revision: 01 Date: 20-04-65
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Certificate No.:

Equipment:

Foundation for Indusirial Development National Food Institute
Food Industrial Laboratory Service Center
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NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Report

2503287-002-01
CHAMBER (Incubator)
Model: KB 400

Resolution: 0.1 °C

Serial No.: 20220000000391

1D No.: UAE.MIC.029/2565

Manufacturer: BINDER
Date of Calibration: 5 June 2025 Page 3 of 3
Calibration point: 35.0 °C (T =
Calibration result: ; - i &
Calibration | Temperature Relative Line Voltage . J. - w13 : w1z
Condition o) Humidity (%) | (Volt) z | | i
MIN 17.4 48 225.0 = iz
MAX 18.5 59 235.0
Tablel : Reporting of Temperature
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.13 is REF) Uncertainty
("c) #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 |#10 | #11|#12|#13 £ (°C)
35.0 35.08 | 35.11| 35.01 | 35.13| 35.17| 35.09 | 34.98 | 34.89 | 35.15| 35.05| 35.06 | 34.89 | 35.06 0.27

Table 2 : Reporting of Characterization Result

uuc#
UUC* Reading (°C) Temperature Temperature
Setting Stability Uniformity Overall Variation
(°c) MIN MAX Average + (°C) (°C) (°C)
35.0 35.0 35.1 35.0 0.038 0.17 0.34

Note The guoted 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 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 %.

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) /

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ‘4,,4,/,;{\‘\\5

534/4 PATTANAKARN ROAD S0OI 18, SUANLUANG, SUANLUANG BANGKOK 10250 L
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

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

Issue Date :

NSC-TISI-TIS17025
CALIBRATICN 0008

Cert.No.: 25CH263
Page.: 10f3

pH Meter

Horiba

LAQUA-PH210

HA1M0043
UAE.EFM.013/2565(EFM.pH.03/65)
Used Item

25 February 2025

26 to 28 February 2025
2502-0783WSC-3

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

(25 £ 25) °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

Warakorn Lerngagtrakul

Approved Signatory

28 February 2025

The Uncertainties are for a confidence probability of approximately 95%

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

wnaslumuny
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Condition of this calibration result

1. Reference Standard Instrument

Instrument

1)Document Process Calibrator
2)Ref. Standard Thermometer

Cert.No.: 25CH263
Page.: 20f3
Serial No. ID No. Cert. No. Due Date
54030049 130RC116  24E2759 25 Aug 2025
4982054 110RC044 241757 14 July 2025

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

2. Certified Reference Materials

Buffer Solution
pH 4.007
pH 6.999
pH 10.010

: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 Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Manufacturer
CPA chem
Hach Lenge GmbH
CPA chem

Lot No.
1066665
C03220
1066669

Exp. date
18 Jan 2027
29 Oct 2026
18 Jan 2026

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)

Cert.No.: 25CH263
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mV) (%) k
pH Electrode 4.007 4.01 147.9 0.0085 2.05
S/N.: 992H0385 6.999 7.00 -24.3 0.0092 2.00
6.999 7.01 -24.4 0.0085 2.00
10.010 10.01 -197.8 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serial No. : 992H0385
Dimension of probe
- Length : 110 mm.
- Diameter : 1—6mm.
- Immersion Depth : 80 mm.
Calibration Standard uuc* o Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°C) (x°C) k
15.0 15.003 15.0 -0.003 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
45.0 45.002 45.0 -0.002 0.13 2.00

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(xmV) k
pH mV mV pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HATM0043 7.00 0.00 -0.1 7.00 0.058 2.00
7.00 0.00 -0.1 7.00 0.058 2.00
10.00 -177.48 -177.6 10.01 0.058 2.00
1
inanslumuny

Remark - UUC* = Unit Under Calibration

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

-00o0-

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

wnaslumuny




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-MRA
CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES N

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

NSC-TISI-TIS1T025

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

Certificate of Calibration  cer.No.: 2stmitosr

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 :

Page: 10f3

Water Bath
Memmert

WNB 14

L407.0756
UAE.MIC.024/2550

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

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory

07 July 2025
07 - 08 July 2025
(26+10)°C
(50+30) %
(220:22)V

Tawatchai Pama

Approved Signatory

14 July 2025

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of C

Services 3 : Equip G ion and Testing Services.

lans 3 linuax

Equipment : Water Bath Cert. No.: 25TM1037
Condition As-Received : Used Item Page: 2of 3
Reference : 2507-01470C-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1 ) Data Acquisition MY49023932  24LM119 TPA 27 Jul 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This measurement result is traceable to the International System of Unit maintained through :

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
(°C) ( %R.H. ) ( Valt )
Beginning of Calibration 27 - 228
Finished of Calibration 27 65 229
Position : Rt
o ID No.:
1 70RC207
P = -
i 0Tt 2] 70RC208
e et : / 3 70RC209
. 4 70RC352
5(ref.) 7ORC353
Front
lainuan
NI INAILA
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Equipment : Water Bath Cert. No.: 25TM1037
Condition As-Received : Used Item Page: 3 0of 3
Reference : 2507-01470C-2
Result of Calibration :-  ( *) Without Adjustment
Function of UUC* : Temperature Source
Callhl:atlon uuc* uuc* Average* Standard Reading ( °C ) Uncertainty
point Setting Reading Position
{°C) (°c) {°C} 1 2 3 4 5 (ref.) (°C)
44.5 45.3 45.3 44.491 44,464 44.480 44 497 44.485 0.15
45.0 45.8 45.8 44,959 44,936 44,957 44.970 44 957 0.15
Calibtation Uniformity | Stability Coverage
point Factor
() (°c) (£°C) k
445 0.071 0.049 2
45.0 0.080 0.053 2

Average* : The average of 30 values in each position.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible

to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

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 85 %.

-00o-
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