NIANUIIN 2
lond1sdauliigulnioeils




Lmuﬂﬁammmﬂaaauqmmwﬁam@ﬁau

U3t Inesadedule-Buiuesi $1in (asans 1)

sgnifieunnsau-guiey w.e. 2567

List of Instruments Certification for Environmental Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance s}uaxaaww (TPS) Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25
(Readability 0.1 mg) Huavessmuaiiansnsaidii Nugsasenldl] (252436235 Ministry of Industry, Thailand
2 |Analytical Balance Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Readability 0.001 mg) B322373893 Ministry of Industry, Thailand
3 [UV-VIS Spectrophotometer  |fwpanleduadlulasiau (NOx as NO2) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 9 May 24 8 May 25
Technologies MY15410009
Equipment for Water Quality Analysis
4 |pH Meter Qquﬁ (Temperature) Mettler-Toledo Seven Easy S20 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25
Audunse-ane (pH) 1231155210 Ministry of Industry, Thailand
5 |Analytical Balance hifuwarluifu (Ol & Grease) Mettler-Toledo XSR204 / Technology Promotion Association 2aMM293 11 May 24 10 May 25
(Readability 0.1 mg) C117635043 (Thailand-Japan)
6 |Analytical Balance wpaudeavaneifann (T0S) Mettler-Toledo XSR205DU / National Food Institute, 2402283-001-01 2 Apr 24 1 Apr 25
(Readability 0.01 mg) C009071872 Ministry of Industry, Thailand
7 |Hot Air Oven Memmert UF55 / National Food Institute, 2400141-001-01 11 Oct 23 10 Oct 24
B216.1666 Ministry of Industry, Thailand
8 |BOD Incubator Tleft (BODS) Arco uCa-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25
(UAE.WAO.015/2561) (Thailand-Japan)
9 |COD Reactor Fof (COD) Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2413-0434 25 Mar 24 24 Mar 25
(Heating Block) 6480019101
10 |UV-VIS Spectrophotometer Agilent Cary60 G6860A / DQE Services Co, Ltd. SP24-018 7 May 24 6 May 25 -
Technologies MY15410009
11 |Digestor Unit Total Kjeldahl Nitrogen (TKN) FOSS DT2520 / FOSS South East Asia 9809 8 Feb 24 7 Feb 25
TECATOR 91794469
12 | Distillation Unit FOSS KT200 / FOSS South East Asia 9810 9 Feb 24 7 Feb 25
(Kjeldahl Method) TECATOR 91790524
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
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../Balance/BL2024/24 0419 Balance Mettler MS204TS C252436235 AIR0232566 2402420 003 01.pdf
../Balance/BL2024/24 0419 Balance Mettler XP6 B322373893 AIR0192556 2402420 002 01.pdf
../Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
../pH&ISE meter/24 0311 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2401718-001-01(P).pdf
../Balance/BL2023/23 0510 Balance C117635043 Cer No 2302827-001-01.pdf
../Balance/BL2024/24 0402 Balance Mettler Toledo C009071872 UAE WAO 012 2563 2402283 001 01.pdf
../Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf
../BOD Incubator/24 0210 BOD Incubator Arco UC4 132 UAE WAO 015 2561 24TM303.pdf
../Heating Block(COD)/HeatingBlock 2023/23 0310 Heating Block_Hanna_HI839800_02_H018500I_UAE.WAS.004_2551_HIT-2312-0342.pdf
../Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
../Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
../Digestor,Distillation Unit(TKN)/24 0209 Distillation unit_FOSS_Service Report_KT200_9810.pdf
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CALIBRATION 0061

Calibration Certificate

Certificate No.:
Client name:

2402420-003-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MS204TS/00
Serial No.: C252436235

ID No.:

UAE.AIR.023/2566

Order No.: 2402420

Operation No.: 2402420-003

Date of Receipt: 19 April 2024

Date of Calibration: 19 April 2024

Calibrated by  mMr.Pheraphat Tuanijit

Approved by Wﬂ

Scientist ( Miss Preeyaporn Jaengkarnkit )
Vice President, Department of Laboratory Services
Date of Issue: 23 April 2024 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
Certificate No.: 2402420-003-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: MS204T5/00 Resolution: 0.0001 g
Serial No.: C252436235 ID No.: UAE.AIR.023/2566
Capacity: 220 g
Date of Calibration: 19 April 2024 Page 2 of 3
Environment Condition: Ambient Temperature: 21.7 + 1.5 °C  Relative Humidity: 65 + 6.7 %
Place of Calibration: Room 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500mg 15880 TCS M23111815 28 November 2024
Standard Weight Class E2 1-500g 15882 TCS M2311182S 28 November 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFLBTH 019/23 Quality Reborn QR24-0492 4 March 2025
3. This certification is traceable to SI UNIT
4. This certificate was certified only for the instrument we calibrated.
5, This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:
Nominal Value ( g ) Standard Deviation of Reading (g)
100 0.000074
200 0.000074
2. Off-Center Error:
A mass of 100 g was placed and moved to various position on pan.

The balance reading obtained is given in the table.
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100.0005 | 100.0006 | 100.0003 | 100.0006 | 100.0003 | 100.0005 0.0002

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




\

aw\ T,
A\l 7,
R /*,

s,
\\

4

w

aEEImNssuUWBUUNYadsSIdaan1Uua ™S oIS
n I AULUSNNSAaVUAUBNISa®eaIsNsSsUaIns ”f,’;@\\?
g TR e St Rt e i R -t S
Calibration Report
Certificate No.: 2402420-003-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: MS204TS/00 Resolution: 0.0001 g
Serial No.: (252436235 ID No.: UAE.AIR.023/2566
Capacity: 220 g
Date of Calibration: 19 April 2024 Page 3 of 3
Calibration Results: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Nominal Value Standard Value Average Reading Caorrection Uncertainty Coverage Factor
f -8 (g 3 (g ) g€ g9- 1 (£ 9 ) k
Unload 0.00000 0.0000 0.0000 0.000094 2.00
0.1 0.10000 0.1000 0.0000 0.000094 2.00
1 0.99998 1.0000 0.0000 0.000097 2.00
5 4.99997 5.0000 0.0000 0.000096 2.00
10 10.00002 10.0000 0.0000 0.00012 2.00
20 20.00003 20.0001 -0.0001 0.00014 2.00
50 49.99998 50.0003 -0.0003 0.00012 2.00
70 70.00000 70.0005 -0.0005 0.00017 2.00
100 99.99997 100.0006 -0.0006 0.00017 2.00
150 149.99994 150.0012 -0.0013 0.00022 2.00
200 200.00001 200.0015 -0.0015 0.00028 2.00
23 N, 2024

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing 2

level of confidence of approximately 95 %.

End

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

Calibration Certificate

2402420-002-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XP6
Serial No.: B322373893
ID No.: UAE.AIR.019/2556
Order No.: 2402420
Operation No.: 2402420-002
Date of Receipt: 19 April 2024
Date of Calibration: 19 April 2024
Calibrated by Mr.Pheraphat Tuanjit Approved by _/%W%M
Scientist ( Miss Preeyaporn Jaengkarnkit )

Vice President, Department of Laboratory Services

Date of Issue: 23 April 2024 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
Certificate No.: 2402420-002-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XP6 Resolution: 0.000001 g
Serial No.: B322373893 ID No.: UAE.AIR.019/2556
Capacity: 6.1 g
Date of Calibration: 19 April 2024 Page 2 of 3
Environment Condition: Ambient Temperature: 226 + 1.8 °C  Relative Humidity: 48 + 6.0 %
Place of Calibration: Room 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500mg 15880 TCS M2311181S 28 November 2024
Standard Weight Class E2 1-500g 15882 TCS M2311182S 28 November 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFI.BTH 019/23 Quality Reborn QR24-0492 4 March 2025
3. This certification is traceable to SI UNIT
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:
Nominal Value ( g ) Standard Deviation of Reading (ag)
3 0.00000057
6 0.0000019

2. Off-Center Error:
A mass of 2 g was placed and moved to various position on pan.

The balance reading obtained is given in the table.
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1.999981 | 1.999983 | 1.999980 | 1.999984 1.999983 | 1.999981 0.000003

F-CS5-012 Revision: 01 Date: 20-04-65
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CALIBRATION 0061

Calibration Report

Certificate No.:
Equipment:

2402420-002-01
Electronic Balance Manufacturer: METTLER TOLEDO
Resolution:  0.000001 g

ID No.: UAE.AIR.015/2556

Model: XP6

Serial No.: B322373893

Capacity: 6.1 g
Date of Calibration: 19 April 2024
Calibration Results: (Continued)
Calibration Range: 0-6g
Calibration Adjustment:

Page 3 of 3

Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ) ( @ J (9 ) (g ) (£ g ) k
Unload 0.0000000 0.000000 0.000000 0.0000032 2.00
0.01 0.0099970 0.009999 -0.000002 0.0000047 2.00
0.05 0.0500010 0.050003 -0.000002 0.0000048 2.00
0.10 0.1000010 0.100001 0.000000 0.0000069 2.00
0.15 0.1500020 0.150002 0.000000 0.0000083 2.00
0.17 0.1700050 0.170006 -0.000001 0.000012 2.00
0.20 0.1999990 0.200002 -0.000003 0.0000083 2.00
1.50 1.4999750 1.499971 0.000004 0.000027 2.00
3.00 2.9999680 2.999959 0.000009 0.000028 2.00
4.50 4.4999810 4.499967 0.000014 0.000022 2.00
6.00 5.9999490 5.999931 0.000018 0.000032 2.00

o

Q_g;(f— Y

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

End

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




DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 P >
" o
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Nsc-TsTis 17025
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 1of5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration : Laboratory 315
Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60
Serial No. : MY15410009
ID No. : UAE.WAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
Calibrated by : . Approved by : 2
S LAFATEING a7
( Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )
Technical Manager Quality Manager
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.
The measurement capability of the laboratory and its traceability to recognized national standards and to the unit 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 DQE Services Co., Ltd.

lonaATlueAUAL:



DQE Services Co.,Ltd.

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

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NSC-TISL-TIS 17025

CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP24-018 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 s

Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set - 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 onm.

Scan Speed of UUC: 60 nm/min

Scan Interval of UUC : 0.15 nm.

Resolution of UUC : Photometric 0.0001 Abs.

Wavelength 0.1 nm.
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DQE Services Co.,Ltd.
DQE Services 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com Nsc.TsiTs 7c2s
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5780 0.5747 0.0033 0.0031 2.00
20 1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
40 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
465 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
wan 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
0 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
e 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

iondaslaenuey



DQE Services

DQE Services Co.,Ltd.

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

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

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0050 2.00
23 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0050 2.00
L 0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
W 0.2919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
330 0.6430 0.6402 0.0028 0.0055 2.00

enEskuAIMAY



DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services 2=
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NeC-Tiak-Tg 17026
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.72 242.0 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 287.9 -0.09 0.18 2.00
334.06 3339 0.16 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 0.18 2.00
445.94 445.6 0.34 0.18 2.00
453.66 453.3 0.36 0.18 2.00
460.02 459.8 0.22 0.18 2.00
536.59 536.0 0.59 0.18 2.00
637.98 638.7 -0.72 0.18 2.00
431.38 430.8 0.58 0.18 2.00
472.50 472.4 0.10 0.18 2.00
513.47 513.7 -0.23 0.18 2.00
528.88 529.1 -0.22 0.18 2.00
573.17 573.5 -0.33 0.18 2.00
585.35 585.2 0.15 0.20 2.00
684.40 685.1 -0.70 0.18 2.00
740.72 741.4 -0.68 0.20 2.00
748.55 749.1 -0.55 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.3 -0.02 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k,

which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited

- End of Certificate - 1® nﬂ’;ﬁhiﬁ’wmzli
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Calibration Certificate
Certificate No.: 2401718-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of §
Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE.WAT.010/2553
Order No.: 2401718
Operation No.: 2401718-001
Date of Receipt: 27 February 2024
Date of Calibration: 11 March 2024
Calibrated by Mr.Manas Somsak Approved by ﬁ/
Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 12 March 2024 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
Mational Food Institute.

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

Certificate No.: 2401718-001-01
Equipment: pH Meter Resolution: 001pH ; 1mV

Manufacturer: METTLER TOLEDO Model: SevenEasy pH

Serial No.: 1231155210 Type: Bench top

ID No.: UAE.WAT.010/2553
Date of Calibration: 11 March 2024 Page 2 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature: | 234 + 15 ) °C Relative Humidity: | 51 + 3 ) %
Condition of Equipment: Good Condition

Condition of this Results of Calibration

1.Calibration Method W-CC-002 : In house method based on direct measurement by using standard voltage calibrator and
certified reference material (CRM)

2. Reference Standards [ Certified Reference Material

Instruments ; Serial / ID No. Manufacturer Certificate No. Due Date
2.1 DC Voltage Calibrator 27089007 Fluke 23E2003 14 June 2024
2.2 Digital Thermometer 2703007 Fluke CC 660570-01 30 Oclober 2024
2.3 Thermo-Hygro Meter NFILLBTH 014/23 testo CC 660353-01 3 April 2024

Certified Reference Material Lot. No. Manufacturer Ref N Expire Date
2.4 pH buffer 4.008 (Primary pH buffer Solution) BaBB42 CPAchem PH216.L5 13 April 2025
2.5 pH buffer 6.865 (Primary pH buffer Solution) 888843 CPAchem PH217.L5 13 April 2025
2.6 pH buffer 10.01 (Primary pH buffer Solution) 888844 CPAchem PH220.L5 13 April 2024
2.7 pH buffer 7.00 (Standard pH buffer Solution) C03109 HACH LANGE GmbH S11M004 16 October 2025

3. This certification is traceable to The International System of Unit (S1 Unit)

3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0008
3.2 Instruments No.2.2 and 2.3 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0081
3.3 Certified Reference Material No.2.4 10 2.6 traceable to Primary measurement method- Harned cell using calibrated

thermometer, barometer, and nanovoltmeter. The Standard Solution
preparation and certified by CPAchem Ltd is accredited to 1ISO 17034
and ISO/IEC 17025

3.4 Certified Reference Material No.2.7 traceable to PTB Certificate Nr. PTB-PHOA-563/30504/23 and Certificate Nr. PTB-

PHOB-555/30620/22 (PTB: Physikalish-Thechnische Bundesanstalt,
Braunschweig, Germany)

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.

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2401718-001-01
Equipment: pH Meter Resolution:  0.01 pH 1 mV
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1231155210 Type: Bench top
ID No.: UAE WAT.010/2553
Date of Calibration: 11 March 2024 Page 3of 5
Calibration Results:
1. Calibration of pH Meter { Manual Temperature Compensation at 25 °C )
(offsel value before adjust: -0.4 mV)
Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
pH (mv) mv pH (xmV) (k)
0 414121 414 0.00 0.58 2.00
2 295.814 296 2.00 0.58 2.00
4 177.464 178 4.00 0.58 2.00
6 59.160 59 6.00 0.58 2.00
7 0.001 0 7.00 0.58 2.00
8 -59.159 -59 8.00 0.58 2.00
10 =177 .481 77 10.00 0.58 2.00
12 -295.811 -296 12.00 0.58 2.00
14 -414.118 -414 14.00 0.58 2.00
2. Calibration of pH Meter with Electrode ( Manual Temperature Compensation at 25 °C )
Equipment: pH Electrode Type: Combined Electrode
Manufacturer: METTLER TOLEDO Model:  InLab Solids
Serial No.: 3065701 ID.No. MNIA
Performance of Electrode system  (Three-Point Calibration at pH 4, 7 and 10)
Certified Value Awerage Indicator Reading Relative Slope (%) Uncertainty Coverage Factor
@25 °C (pH) pH mV (£pH) (k)
4.008 4.01 188 - 0.0071 2.00
7.001 7.00 13 98.9 0.0088 2.00
10.010 10.01 -160 97.2 0.0085 2.00
6.865 6.87 21 - 0.0074 2.00

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

Certificate No.: 2401718-001-01
Equipment: Digital Thermometer with RTD (pH Meter)

Resolution: 15 (I o] Model:  SevenEasy pH

Serial No.: 1231155210 ID No.:  UAE.WAT.010/2553

Manufacturer: METTLER TOLEDO
Date of Calibration: 11 March 2024 Page 4 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature 22 = 1 °C

Relative Humidity 51 % = 2 %
Condition of this results of Calibration:

1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.
- The Calibration is determined by comparing with a known temperature
from a standard resistance thermometer,
- The temperature scale in use at this laboratory is the International
Temperature scale of 1980 ( ITS-80 ).
2. Reference Standard Instrument :
Instrument Model Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0877/66 08-Jun-24 TISTR
Platinum Resistance Thermometer (PRT) 5627A B77332

Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, S/N: 341592/2

3. This certificate is traceable to International System of Units {S1 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
7. Result of Calibration : Without adjustment I:I After adjustment

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2401718-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: [ Model: SevenEasy pH
Serial No.: 1231155210 IDNo.:  UAE.WAT.010/2553
Manufacturer:  METTLER TOLEDO
Date of Calibration: 11 March 2024 Page 5 of 5
Calibration point: 15.0, 25.0 and 35.0 °C
Calibration result:
- The probe was immersed in liquid bath or dry bath to a minimum depth of 100 mm.
- Description of probe, model : N/A SIN : N/A
Dimension of probe : Diameter 4 mm., Length 120 mm.,
Sheath material : Stainless Steel
UUC*Reading  (°C) Temi::fuid ©c) Correction Value (°C) Uncf':i:;w
15.1 14.998 0.1 0.099
251 24.998 0.1 0.099
35.1 34.997 0.1 0.099

Mote

- UUC* : Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a level of confidence of

approximately 95 %.

End

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




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

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

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(/) Kunchit Promprat

Issue Date :

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 24MM293
Page.: 10f3

Electronic Balance

Mettler Toledo

XSR204

C117635043

UAE.WAS.012/2564

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

Bangchak, Phrakhanong,
Bangkok 10260

Balance Room (108)

11 May 2024
11 May 2024

15°Cto 40 °C
30 % to 90 %

Khit Ruttanaprapachai

ﬁw\c}wd"

Approved Signatory

15 May 2024

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.

ienanslupuny



Equipment : Electronic Balance Cert.No.: 24MM293
Condition As-Received : Used Item Page: 2 of 3
Reference : 2405-01660C-2
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0013-24 25 Jan 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (¥mg) (k)
100 100.0000 0.0000 0.27 2.03
200 200.0001 -0.0001 0.31 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00007

ionanslupmuny



Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2405-01660C-2

Result of calibration

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

Position 1 Position 2 Position 3 Position 4 Position 5

(g) (g) (9) (g) (g9)

+0.0002 -0.0001 0.0000 +0.0002 0.0000

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty

(9) (g) (g) (xmg)
Unload 0.0000 0.0000 0.15
1 1.0000 0.0000 0.15
5 5.0000 0.0000 0.15
10 10.0000 0.0000 0.15
20 20.0000 -0.0000 0.19
50 50.0001 -0.0001 0.19
60 60.0001 -0.0001 0.19
80 80.0001 -0.0001 0.27
100 100.0002 -0.0002 0.27
120 120.0001 -0.0001 0.29
200 200.0001 -0.0001 0.31

Cert.No.: 24MM293
Page: 30of 3

1 1 (2) e

> O16 \

Front Front Front

Maximum difference between
off-center and central loading

(g)
0.0003

Coverage
Factor
(k)
2.13
213
213
2.1
2.03
2.06
2.04
2
2.03
2
2

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

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

-o0o-

ionanslupmuny
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Calibration Certificate

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C009071872
ID No.: UAE.WAO0.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by Mr.Jerawut Prapawuttipong Approved by / Jé'

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

Date of Issue: 9 April 2024 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
Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAE.WAQ.012/2563
Capacity: 220 g
Date of Calibration: 2 April 2024 Page 2 of 4
Environment Condition: Ambient Temperature: 245 + 0.5 °"C  Relative Humidity: 475 + 2.5 %
Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No, Calibrated By Certificate No. Due Date
Standard Weight Class E2 1mg to 200g B505567572 TCS M23040535 8 April 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFI.BTH 016/23 Quality Reborn QR24-0343 9 February 2025
3. This certification is traceable to SI UNIT
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:
Nominal Value ( g ) Standard Deviation of Reading (g)
40 0.0000052
80 0.0000063
100 0.000048
200 0.000053

2. Off-Center Error:

A mass of 100 g was placed and moved to various position on pan.
The balance reading obtaired is given in the table.
a ©
1 2 3 4 5 6 (Maximum Difference)
(9 )1 Ca)fCag )fCag)fCg)fC g ) (=g 1)
100.0002 100.0001 100.0002 99.9999 100.0001 100.0001 0.0003

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

Certificate No.: 2402283-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO

Model: XSR205DU Resolution:  0.00001 g / 0.0001 g
Serial No.: C009071872 ID No.: UAE.WAOD.012/2563

Capacity: 220 g

Date of Calibration: 2 April 2024 Page 3 of 4
Calibration Results: (Continued)
Calibration Range: 0-80g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(a9 ) (g ) (g ) (9 ) (= g ) k
Unload 0.000000 0.00000 0.00000 0.0000088 2.00
0.001 0.001003 0.00101 -0.00001 0.0000091 2.00
0.005 0.005003 0.00499 0.00001 0.0000094 2.00
0.01 0.010003 0.01000 0.00000 0.0000091 2.00
0.05 0.049996 0.05000 0.00000 0.0000098 2.00
0.1 0.100011 0.10000 0.00001 0.000011 2.00
0.5 0.500016 0.50001 0.00001 0.000014 2.00
1 1.000003 1.00002 -0.00002 0.000016 2.00
2 2.000023 2.00001 0.00001 0.000017 2.00
5 5.000017 5.00002 0.00000 0.000020 2.00
10 10.000009 10.00000 0.00001 0.000026 2.00
20 20.000031 20.00002 0.00001 0.000037 2.00
30 30.000040 30.00003 0.00001 0.000052 2.00
50 50.000028 50.00004 -0.00001 0.000068 2.00
80 80.000068 80.00005 0.00002 0.00011 2.00

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAE.WAD.012/2563
Capacity: 220 g
Date of Calibration: 2 April 2024 Page 4 of 4
Calibration Results: (Continued)
Calibration Range: 81-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ) (9 ) (g ) (a ) (= a9 ) k
90 90.00010 90.0000 0.0001 0.00015 2.00
100 100.00006 100.0000 0.0001 0.00015 2.00
110 110.00007 110.0001 0.0000 0.00017 2.00
120 120.00009 120.0000 0.0001 0.00018 2.00
130 130.00010 130.0000 0.0001 0.00019 2.00
140 140.00014 140.0000 0.0001 0.00020 2.00
150 150.00009 150.0001 0.0000 0.00020 2.00
160 160.00010 160.0001 0.0000 0.00022 2.00
170 170.00012 170.0001 0.0000 0.00023 2.00
200 200.00016 200.0000 0.0002 0.00028 2.00

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

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

Certificate No.: 2400141-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 10of 3

Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UF 55
Serial No.: B216.1666
ID No.: UAE.WAO0.027/2559
Order No.: 2400141
Operation No.: 2400141-001
Date of Receipt: 11 October 2023
Date of Calibration: 11 October 2023
Calibrated by Mr.Worapob Sooktong  Approved by /ﬁi
Scientist ( Mr.Pheraphat Tuanjit)
Manager, Division of Calibration Laboratory
Date of Issue: 16 October 2023 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
Certificate No.: 2400141-001-01
Equipment: CHAMBER (Hot Air Oven)
Model: UF 55 Serial No.: B216.1666
Resolution: 0.1  °C ID No.: UAE.WAQ.027/2559
Manufacturer: MEMMERT
Date of Calibration: 11 October 2023 Page 2 of 3
Location: Laboratory, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Ambient Temperature ( 28 + 1 ) °C
Relative Humidity ( 63 £ 2 ) %
Line Voltage ( 228 = 1 ) Volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures.
- 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
iqi 34972A MY49016894
DlgltaI‘Thermometer TE 660380-01 22 April 2024 NATIONAL FOOD
with sensor RTD CH#201-209/ RTD#201-209 INSTITUTE

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

o s W

. Condition of Calibrated item : Good
UUC Description :
Time of Record 1 Hour 9 Minute At 104.0, 140.0 and 180.0 °C

Fresh air Damper | - Open Position [:I
X | Close
= Not Available
7. Result of Calibration : X Without adjustment I:l After adjustment

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

Certificate No.: 2400141-001-01
Equipment: CHAMBER (Hot Air Oven)
Model: UF 55 Serial No.: B216.1666

Resolution: 0.1  °¢C ID No.: UAE.WAO.027/2559

Manufacturer: MEMMERT
Date of Calibration: 11 October 2023 Page 3 of 3
Calibration point: 104.0, 140.0 and 180.0 °C e, : s
Calibration result: S i —————— ;;_ :
Calibration | Temperature Relative Line Voltage
Condition (°c) Humidity (%) (Volt) z «9
MIN 28.2 614 227.4 =
MAX 28.3 65.1 229.3
Tablel : Reporting of Temperature
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.9 is REF) Uncertainty
(°c) #1 #2 #3 #4 #5 #6 #7 #8 #9 £ (°C)
104.0 104.05 | 103.98 | 104.02 | 104.08 | 104.00 | 104.05 | 103.99 | 104.17 | 104.00 0.53
140.0 140.09 | 139.99 | 139.91 | 140.05 | 139.99 | 139.91 | 139.97 | 140.26 | 139.97 0.73
180.0 180.46 | 180.33 | 180.25 | 180.28 | 180.33 | 179.96 | 180.31 | 180.64 | 180.16 0.90
Table 2 : Reporting of Characterization Result
UUC* Setting UUCH* reading (°C) Stability Uniformity Overall Variation
(°c) MIN MAX Average * (°C) (°c) (°C)
104.0 104.0 104.0 104.0 0.090 0.18 0.38
140.0 140.0 140.1 140.0 0.075 0.28 0.47
180.0 180.0 180.1 180.0 0.13 0.48 0.88

Note The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "
UUC* = Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least 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 %. ﬁi
End

F-CS-012 Revision: 01 Date: 20-04-65
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % s S

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KM - -
NSC-TISI-TIS17025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Cert. No.: 24TM303
Page: 10of 3

Certificate of Calibration

Equipment : BOD Incubator

Manufacturer : Arco

Model : UC4-1320

Serial No. : 13URC45013201

ID No. : UAE.WAO.015/2561

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

Location : Lab Floor 2

10 February 2024
10 February 2024
(26+10)°C
(50+30)%

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

Tawatchai Pama

el

Approved Signatory

Calibrated by :

Approved by :

) Pornthippa Tameyakul
( VKUnnopphol Harachai
() Suwit Imjai

19 February 2024

Issue Date :

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

Lanms‘lumunu




Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used Item Page: 30of 3
Reference : 2402-02340C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UucC* | uUuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (c) | (c) (£°C) (°C) (°c) k
20.0 20.1 19.9 0.37 0.72 1.4 2
Calibration Measured Temperature ( °C ) .
. — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
20.0 19.873 | 19.803 | 20.322 | 19.690 | 19.615 | 19.585 | 19.612 | 19.558 | 19.645 0.58

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 %.
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Equipment :

Condition As-Received :
Reference :

Procedure Used :-

BOD Incubator

Used Item

2402-02340C-1

Cert. No.: 24TM303
Page: 20f3

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-90,

Condition of this result of calibration

1. Reference standard instrument:-

Instrument
1 ) Data Acquisition

Serial No.

MY59003411
2. This certificate is valid only to the item calibrated on date and place of calibration.

Traceable
TPA

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment
Temperature Source

Due Date

27 Dec 2024

Fresh air setting : Not Available | Environment during calibration
SRR | Beginning Finished
Temp. (°C) 28 31
{ REL.Humid. ( % ) 70 65
2 2 AC Supply ( Volt ) 233 234
o o
1 3
3 o Position : e
H H ID No.:
e LJH2
g 3 1 20RTD-2/1
. 2 20RTD-2/2
______ A =
wi2 ,'bfzﬂ =7 B 3 20RTD-2/3
-~ 4 20RTD-2/4
= W w 5 20RTD-2/5
6 ~ 20RTD-2/6
7 | 20RTD-217
Probe Installation Details : Dimension of Chamber : 8 20RTD-2/8
a= 10 cm D= 0.62 m 9 (I'ef.) 20RTD-2/9
b= 10 cm W= 1.2 m
¢= 10 cm H= 12 m

Capacity = 0.89 m?
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CALIBRATION LASORATORY

AC-3061

Certificate No. : HIT-2413-0434

Page:1of 2
CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model : HI839800-02 Serial No. : 06480019101
Tube Heater : 25 Vial Capacity Resolution : 01%¢
Temperature Range : (-10 to 160)°C Temperature of Reactior : 150°C
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Preduct Reference : RE240528
Ambient Temperature : (25 +2)°C Relative Humidity : (50 + 15)%RH
Customer name : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Phrakhanong, Bangkok 10260
Received date : 25 March 2024
Calibrate date : 25 March 2024
Issue date : 27 March 2024
Calibrated Location : Hanna Instruments (Thailand) Ltd.
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure
CP-04 by using certified reference standard instruments.
Calibrated by : [Zer Pichit Petthong Approved by : & % /A
O Mr. Channarong Soinak Mr. Anan Suwanchaisakul

Authorized Signatory

5 { Thatand) Limites

This certificate was certified only for the instrument we calibrated.

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

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

approval of the head of Hanna Instrument (Thailand). L‘aﬂa']ﬁ‘luﬂ'J‘Uﬂu
1
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instruments

Condition of this calibration result:

Certificate No. : HIT-2413-0434

Page : 2 of 2

Reference Standard Instruments : This certification is traceable to the international unit of unit maintained through:

Instruments Model Serial No. | Certificate No. Traceable
Data Acquisition Swifch Unit 34970A MY44065265 | WK2307-164-1 WK Electric Co., Ltd.
Technology Promotion
Digital Thermo-Hygrometer HT-771SD AL07155 24H41
Association (Thailand-Japan).

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor.

Capacity Nominal Value Average Value Uncertainty of Measurement
(Vial) °0) 0 °c)
25 Vial 150.0 150.0 0.50
Unit : °C
(1A) (2A) (3A) (4A) (5A)
149.477 149.183 150.029 150.627 149.731
(1B) (2B) (3B) (4B) (5B)
149.845 150.325 150.275 149.688 150.599
(10) (2C) (3C) (4C) (5C)
149.869 150.077 150.571 15G.217 150.409
(1D) (2D) (3D) (4D) (5D)
149.295 150.434 150.347 150.243 150.390
(1E) (2E) (3E) (4E) (5E)
149911 149.301 150.232 150.162 149.418

Figure: Shows the location of the temperature source.

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k= 2,

providing a level of confidence of approximately 95%

** End of certificate **
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DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 P >
" o
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Nsc-TsTis 17025
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 1of5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration : Laboratory 315
Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60
Serial No. : MY15410009
ID No. : UAE.WAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
Calibrated by : . Approved by : 2
S LAFATEING a7
( Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )
Technical Manager Quality Manager
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.
The measurement capability of the laboratory and its traceability to recognized national standards and to the unit 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 DQE Services Co., Ltd.

lonaATlueAUAL:



DQE Services Co.,Ltd.

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

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NSC-TISL-TIS 17025

CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP24-018 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 s

Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set - 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 onm.

Scan Speed of UUC: 60 nm/min

Scan Interval of UUC : 0.15 nm.

Resolution of UUC : Photometric 0.0001 Abs.

Wavelength 0.1 nm.

\onanslamauay



DQE Services Co.,Ltd.
DQE Services 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com Nsc.TsiTs 7c2s
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5780 0.5747 0.0033 0.0031 2.00
20 1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
40 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
465 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
wan 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
0 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
e 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

iondaslaenuey



DQE Services

DQE Services Co.,Ltd.

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

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

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0050 2.00
23 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0050 2.00
L 0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
W 0.2919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
330 0.6430 0.6402 0.0028 0.0055 2.00

enEskuAIMAY



DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services 2=
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NeC-Tiak-Tg 17026
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.72 242.0 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 287.9 -0.09 0.18 2.00
334.06 3339 0.16 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 0.18 2.00
445.94 445.6 0.34 0.18 2.00
453.66 453.3 0.36 0.18 2.00
460.02 459.8 0.22 0.18 2.00
536.59 536.0 0.59 0.18 2.00
637.98 638.7 -0.72 0.18 2.00
431.38 430.8 0.58 0.18 2.00
472.50 472.4 0.10 0.18 2.00
513.47 513.7 -0.23 0.18 2.00
528.88 529.1 -0.22 0.18 2.00
573.17 573.5 -0.33 0.18 2.00
585.35 585.2 0.15 0.20 2.00
684.40 685.1 -0.70 0.18 2.00
740.72 741.4 -0.68 0.20 2.00
748.55 749.1 -0.55 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.3 -0.02 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k,

which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited

- End of Certificate - 1® nﬂ’;ﬁhiﬁ’wmzli



FOSS

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

Customer Service Report Report No: 9809
| Date: ] € B wp1y
| Customer: ] UACT | Address: ban ok
[ Tinstrument:— | DTL5 10 [Serial: | 91 324462
Hours Travel To Customer Labour Travel From Customer
Start (gL00 LEXD L: U6
Finish 09410 \pvoD Lhvs fv0p 2)’\'1
Job Type
Application Special Standard
Normal Courtesy Visit Installation Training
Distributor PMA Onboarding Quote In House X
Internal Warranty Repair PM >
Digital Service Sales Support Remote Other X
| PO/Quote Number: | i e
! PMA Type | FOSSCave ica | contractNo. | if applicable
Details of Work / Test Condition / Status
B ym PT2520
o 1
= Yhogl gEpin o snted |
- M998 Conneetion l ;
- WAwodwe  (eHe it  ferp Wi ol P O
= Yooy onovh 0o 4P [ dAare
-~ %00~ 100C % {0 min |
- 500- 4% € 2 43 pin J
- nshument 414 ¢ e = 4190

Instrument Ready for Use

P .
| fok ™| Notok |
o

Part No: Batch Description Qty
L0039 452 1%.09, 1% Cable kit Jdigqestor ]
10016 [ 3 olww Tenperhey  cUrout !

| confirm this report is accurate and complete

. 4

Signed FOSS C?V'/ A, Signed Customer S /%c(_ﬂ )
Name Name
| Would you be willing to participate in a brief survey in order to tell us how we performed? ]

wnaslumuny




FOSS

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

Customer Service Report Report No: 9810
| Date: | 9 F(fb 24
|  Customer: | URE I Address: | AN Ekow
| Instrument: | KT1200 I Serial: I 9 190 514
Hours Travel To Customer Labour Travel From Customer
Start 00 BY L 07" 20 ZNeY)
Finish 09:30 1 17 00 ML“ b3 g ohs
Joh Type
Application Special Standard
Normal Courtesy Visit Installation Training
Distributor PMA Onboarding Quote In House X
Internal Warranty Repair PM e
Digital Service Sales Support Remote Other
| PO/Quote Number: |
| PMA Type | Fussimre |  contractNo. | plicabl
Details of Work / Test Condition / Status
B P{‘fl wrieo
- MY 18803%0 K 1 PH /
TS 038 3 wn |00 L [
Plaliae 30 v~ 70 -y \_ /)
“Wawodw P it [ oL
- Nedioy o 105U |
/
7
B ey SOIPH Nead 5395507 Ao o0 %-:N 5 AW
10000325 SOen Nt Complic | PC
.
Instrument Ready for Use | {ok') | notok I
p—
Part No: Batch Description Qty
100099565 14.02. %20 | Poss 0 kit Wr2o0 Ve jolok Rralayse 2400 f
I confirm thigteport is accurate and complete
Signed FOSS m\/ /<§4_ . Signed Customer @fgﬁ_ﬂ %m‘
Name Name

Would you be willing to participate in a brief survey in order to tell us how we performed? |

neslumuny




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
Stack
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-12095 12 Sep 23 11 Sep 24 -
USA. 1701018
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660354 20 Jun 23 19 Jun 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899615
Carbon Monoxide
List of Opacity Training Certification for Opacity Mesurement
No. Name Training Couse Train Date Remark
1 Mr.Pongthep Laokajorn Opacity Pollution Control Department 12-13 March 2015 -
2 MrWatcharin San-Ngam Opacity Pollution Control Department 22-23 December 2022 -
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. CL-004-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,) 3393
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1403 9 May 23 8 May 24 -
Particulate Matter < 10 pm (PM,o) , (Thailand-Japan)
3 [Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1857 2Jun 23 1Jun 24 -
Particulate Matter < 10 pm (PM,o) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5Jun 23 5Jun 24 -
Particulate Matter < 10 pm (PM,o) (Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
Instrument 42C-67174-356
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
Instrument 42C-78933-390
7 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company E04NI99E15A01D3 21Jun 21 21 Jun 24 -
2015PSIG
8 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
1180540065
9 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
1180540066
10 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company E04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
11 |Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 23-ACT-109 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 82795 Co, Ltd.
12 [Sound Level Meter Laeq 2a e Lasor Laman Lacn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003657 22 Mar 23 21 Mar 24 -
seiudisssuniu 0007301
13 [Sound Level Meter Laeq 2a e Lasor Laman Lacn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003659 22 Mar 23 21 Mar 24 -
seiudisssuniu 0007302
14 [Sound Level Meter Laeq 2a e Lasor Laman Lacn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003660 22 Mar 23 21 Mar 24 -
seiudisssuniu 0007303




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 |Sound Level Meter Laeq 20 Lasor Lamawo Lacn Larson Davis LXT1 Larson Davis-A PCB Piezotronics Div. 2023003664 22 Mar 23 21 Mar 24 -
seudessunu 0007306
16 |Sound Level Meter Laeq 20 Lasor Lamawo Lacn Larson Davis LXT1 Larson Davis-A PCB Piezotronics Div. 2023003666 22 Mar 23 21 Mar 24 -
sudessunu 0007308
17 |Sound Level Meter Laeq 20 Lasor Lamawo Lacn Larson Davis LXT1 Larson Davis-A PCB Piezotronics Div. 2023003671 22 Mar 23 21 Mar 24 -
seudessunu 0007309
List of Instruments Certification for Water Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Ysi pH100A Technology Promotion Association 23CH1487 22 Dec 23 21 Dec 24 -
JC03354 (Thailand-Japan)
2 |DO Meter DO YsI Pro 20i Technology Promotion Association 23TW174 26 Jul 23 25 Jul 24 -
18H110495 (Thailand-Japan)
3 |Conductivity Meter Conductivity Ysi Pro30 Technology Promotion Association 23CH1228 28 Sep 23 27 Sep 24 -
17A102921 (Thailand-Japan)
List of Instruments Certification for Air & Noise Quality Analysis
No.|  Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Workplace
1 |Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 23-TPM-253 12 May 23 11 May 24 -
TPQ020025 Co.,Ltd.
2 |Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-045 23 Jan 24 22 Jan 25 -
TPS030005 Co.,Ltd.
3 [Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-046 23 Jan 24 22 Jan 25 -
TPT060015 Co.,Ltd.
4 |Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 23-TPM-484 17 Oct 23 16 Oct 24 -
TPS030004 Co.,Ltd.
5 [Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 23-AFM-221 Rev.1 25 Oct 23 24 Oct 24 -
41461922007 Co., Ltd
6 |Dial Thermo-Hygrometer Total Dust Barigo, Germany - Technology Promotion Association 23H1200 6Jun 23 5Jun 24 -
Respirable Dust (Thailand-Japan)
7 |Digital Thermo - Hygrometer Total Dust Digicon TH-02 Technology Promotion Association 23H1101 24 May 23 23 May 24 -
Respirable Dust 395034175 (Thailand-Japan)
8 [Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 23-ACT-109 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 82795 Co.,Ltd.
9 [Sound Level Meter Lpeq s Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23111 11 Apr 23 10 Apr 24 -
00321441
10 |Sound Level Meter Lpeq s Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23119 11 Apr 23 10 Apr 24 -
01010780
11 |Sound Level Meter Lpeq s Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23131 26 Apr 23 25 Apr 24 -
00409178
12 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-185 7 Aug 23 6 Aug 24 -
143231 Co.,Ltd.
13 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-179 7 Aug 23 6 Aug 24 -
143225 Co.,Ltd.
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EES

Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110

CERTIFICATE OF CALIBRATION

Customer

Address

Description of Equipment
Manufacturer

Model Number

Serial Number
ID./Control No.

Environment Conditions

Cal. Date

Issue Date

Tel. 098 362 9152, 089 478 7885

E-mail: sales@envi-ees.com

United Analyst and Engineering Consultant Co., Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Bangkok 10260
Console meter
Apex Instrument
XC-572-V

1701018

Temperature (25+2)°C
Humidity (50 £ 15) % RH
09/12/2023

09/12/2023

Calibration Method or Calibration Procedure Used

LS EPA Method (United State Environmental Protection Agency)

Certificate No. : E23-12095

Page : | of 6

Phrakhanong,

This certificate is traceable to national standard, which realize the units of measurement according to the International System of Units (IS).

Result of Calibration

This certificate may not be reproduced other than in full except with prior Written approval of the Technical Manager. Envi Equipment

Service Company Limired.

These reported uncertainties of measurement are expanded by a coverage factor of k=2, providing a 95% confidence level

Calibrated by Mr. Sanya Sangnil

Approved by

(Mr. Mana Fuekhud)

Technical Manger

lnanslunIun;
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EES

Certificate No. : E23-12095
:20f6

Page

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Factors/Conyersions

Meter Console Information |

Calibration Conditions

Console Model ; 11:40

NaiBer XC-572-V Date | Time 09/12/2023 AM Std Temp 293 K
Console Serial Calibration

Nituilies 1701018 Refoveiice N6, SER23-12095 Std Press 760 mm Hg
DGM Model | oyospx | | Daromelric 759.66 | mmHg | | K 0.386

Number Pressure

DGMSesl | aogpagap | [ Sehewetion 0.999 Console Leak Check | PASS
Number Meter Gamma

_ Calibration Data :

Run Time Metering Console Calibration Meter
(]))r?fll\:e Yolume | Volume g:,t:.‘: g::::: Volume Volume ?:::e; 2:2‘;:
Elapsed DH Initial Final Initial | Final Initial Final Initial Final
Q) (Pw) (Vimi) (Vimg) (tmi) (tme) (Vwi) (Vwh) (tw) (twr)
min mm H.0 m’ m? % °C m? m? °C e
12.48 13.0 2395.552 | 2395.692 29 29 184.31872 | 184.46072 28 28
12.48 13.0 2395.692 | 2395.832 29 29 184.46072 | 184.60178 28 28
8.70 26.0 2395.839 | 2395.979 30 30 184.60924 | 184.75154 28 28
8.72 26.0 2395979 | 2396.119 30 30 184.75154 | 184.89358 28 28
14.52 40.0 2396.133 | 2396.413 31 31 184.90784 | 185.19162 28 28
14.47 40.0 2396.413 | 2396.693 32 32 185.19162 | 185.47356 27 27
10.77 70.0 2396.701 | 2396.981 32 32 185.48168 | 185.76272 27 27
10.73 70.0 2396.981 | 2397.261 32 32 185.76272 | 186.04256 27 27
9.43 90.0 2397.272 | 2397.552 33 33 186.05334 | 186.33194 27 27
9.42 90.0 2397.552 | 2397.832 33 33 186.33194 | 186.60946 27 27

nasluaIual
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: E23-12095
:3of6

Certificate No.
Page

METHOD § CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

5-POINT METRIC UNIT

Calibration Conditions

Meter Console Information

Console Model | v ooy | | Date |Time | 09122023 | 19 | | sqaTemp | 293 K
Number AM

Console Serial Calibration

s 1701018 | | CAUPFANOR | spRos 12095 StdPress | 760 | mm Hg
DEMModel. | gionpy | | Darometric 759.66 | mmHg | | Ki 0.386

Number Pressure

DGM Serial Calibration

Conghii 00002030 | | catbrevion 0.999 Console Leak Check | PASS

Calibration Data

Results
Standardized Data Dry Gas Meter
Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m*sw/min Variation
(Vins) | (Quisiay) | (VW) | QW) | (V) (AY) (Qmistaxeom) (AHa) (AHa)
m? m?/min m? m*/min m*/min mm H>0
0.136 0.011 0.138 0.011 1.012 0.011 0.011 46.771 -0.951
0.136 0.011 0.137 0.011 1.005 0.005 0.011 47.396 -0.325
0.137 0.016 0.138 0.016 1.013 0.012 0.016 45.356 -2.365
0.137 0.016 0.138 0.016 1.011 0.010 0.016 45.697 -2.024
0.273 0.019 0.276 0.019 1.009 0.008 0.019 48.982 1.261
0.274 0.019 0.275 0.019 1.002 0.001 0.019 49.119 1.398
0.275 0.026 0.274 0.025 0.996 -0.005 0.025 48.195 0.473
0.275 0.026 0.273 0.025 0.992 -0.009 0.025 48.308 0.587
0.276 0.029 0.272 0.029 0.985 -0.015 0.029 48.591 0.869
0.276 0.029 0.271 0.029 0.982 -0.019 0.029 48.797 1.076
| 1.001 | Y Average 47.721 A?cir{'fg}e
Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter. acceptable

tolerance of individual values from the average is +0.02.
For AHg, orifice pressure differential that equates to 0.75 cfm (0.0212 m*/min) at standard tep#fie
pressure, acceptable tolerance of individual values from the average is +0.2 inches (5.1 mm yt i
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EES

Calibration Conditions

Certificate No. : E23-12095

Page :40f6

Factors/Conversions

Console Senal:

1701018

Flowrate Standardized & Corrected (m?*/min)

ConsoleModel | ¢ oy y | | pate |Time | 09122023 | V%0 | | stdTemp | 293 K
Number AM
Console Serial Calibration
Nardicr 1701018 ESE——— SER23-12095 Std Press 760 mm Hg
DGMMossl | gk | | Dmomstk 759.66 | mmHg | | Ki 0.386
Number Pressure
DGM Serial Calibration
Number 00002030 Meter Gamma 0.999 Console Leak Check PASS
Calibration Date: 9-12-2023 Calibration Reference No: SER23-12038
Meter Gamma vs Flowrate
1.030
1.020 .
E 1.010 = —;
E |
= | I e -
§ ——Gamma Y |
(2 1.000 -=-Max Allow Y |
2 Min Allow Y |
o
0990 +———
0.980 -0'9-3-4
I ! . |
0.970 'e - . I._
0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
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Certificate No. : E23-12095

Page :50f6
Meter Console Information Calibration Conditions |
Console Model | v gy | | pate |Time | 09122023 | 'F% | | sidTemp | 293 K
Number AM
Console Serial Calibration
Neinhii 1701018 Refereiies No. SER23-12095 Std Press 760 mm Hg
DOMModel! | gaupx | | Baromerrie 759.66 | mmHg | | Ki 0.386
Number Pressure
DGMSerial | 5000030 | | S8lbration 0.999 Console Leak Check | PASS
Number Meter Gamma
Calibration Date: 9-12-2023 Calibration Reference No: SER23-12038
Meter Pressure vs Flowrate
0.040 — - - ‘ i - —
0.035 ‘
[
& 0.030 i 0,029
BE
NE 0025
'g =
e
S 0020
v B
a (3]
E E o015
0 U
w
0.010
0.005 ‘ ‘ '
0.000 ¢ 1 it : {
0.000 20.000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Serial: 1701018 Console Model: XC-572-V
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Certificate No. : E23-12095
Page :60f6

THERMOCOUPLES SYSTEM CALIBRATION

_ Sampling System Equiprn_ent Information | Calibration Conditions

Console Model Number XC-572-V Date Time 09/12/2023 | 01:45 PM
Console Serial Number 1701018 Calibration Reference No. SER23-12095

DGM Model Number SK25EX Reference Thermometer DIGICON

DGM Serial Number 00002030 Serial Number 183169105

Meter Box Model Number JENCO 765 KF

Meter Box Serial Number JC 16103

Console Thermocouple Simulator
Channel and Meter Box Channel Temperature Reading ( °C)
test point -18.0 | 25.0 | 38.0 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
Stack -17.0 | 25.0 | 38.0 | 94.0 | 150.0 | 259.0 | 372.0 | 482.0 | 593.0 | 815.0 | 1037.0
Aux -17.0 | 25.0 | 38.0 | 94.0 | 150.0
Probe -17.0 25.0 38.0 94.0 150.0
Filter -17.0 | 25.0 | 39.0 | 940 | 150.0
Oven -17.0 | 25.0 | 38.0 | 94.0 | 150.0
Exit -17.0 | 26.0 | 39.0

Tolerance Range

Stack + 1.50%  Absolute Meter + 3.0°C
Probe 4. F0% Exit + 20°C
Filter + 3.0°C

nasluaIual



ENTEECIH Calibration Certificate AR

Where CALIBRATION H57
"

Gl g Certificate No: G 660354
Date of issue : 20-Jun-23

Instrument description : Flue gas Analyzer

Instrument model . Testo 350 New

Instrument serial no. ¥ 60899615

ID no. or control no. : UAE.EFM. 006/2560

Manufacturer : Testo SE & Co. KGaA

Probe description a2

Probe model H =

Probe serial : z

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

Customer address 1 81 Soi Udomsuk 41, Sukhumvit Rd., Bangchak, Phrakhanong, Bangkok 10260

Total pages of certificate : 3 Pages

Receiving no. 3 1-231754
Receiving date. f 20-Jun-23
Parameter of calibration : Gas Calibration(Oxygen 2.498,10.04,21.02 %vaol, Carbon Monoxide 80.14,309.9,1003 ppm,

Nitrogen Dioxide 30.34,80.96,202.2 ppm, Nitric Oxide 30.01,151.5,320.6 ppm,
Sulphur Dioxide 50.04,100.8,601.1 ppm)

Condition of UUC, : Used
Ambient condition £ All of the Measurment ware caried out the stabilized |abotary
Temperature + 234500
Humidity : 55 + 15 %RH
Calibration place 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok
* 10210
Calibration procedure no.:  This instrument was calibrated by comparison with Standard gas mixture according

to calibration work instration no. WI-CL-28-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainly of measurent
Multiphied by coverage factor k=2, which for a normal distribution corresponds o a coverage probability of approximately 95%.

This certificate is applied only to itern under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid and The results relate only to the items testedy/calibrated.

This calibration certificate documents are tracebitity to national standards, which realize measurement according fo the
International System of Units (SI).

Date of calibration 5 20-Jun-23
'MO/}V‘W"'
Vaad 7x. =
Mr. Kwanchai Khamdoung Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
FM-CL-09-C Rev.8 Page 1of3 Issued Date 26/02/16

Entech Industrial Solution Co,Ltd. Lﬁﬂﬂ'ﬁ‘hjﬂ?‘quu
cath

17/121 Soi Neamwonewan 47 Yaesk 48, Toonascnzhone, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entach.
Tax ID ' 0105538035581 www.entech.coth



ENTECIH Calibration Certificate

. NSC-TISETIS 17025
Where CALIBRATICN 157

(7 fuliows Certificate No.: G 660354

& Begin

Standard References (Table 1)

Standard Certificate No. Vendor Due date
" Oxygen ( 02 ) 2.498 % Vol 4921 Linde  30-Sep-25
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Nimt 18-Nov-26
Oxygen ( 02 } 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon monoxide ( CO ) 309.9 ppm 2803/21 Linde 22-Jun-23
Carbon monoxide ( CO ) 1003 ppm 45513 Linde 09-Aug-24
Nitrogen Dioxide ( NO2 ) 30.34 ppm 2703/22 Nimt 22-Aug-24
Nitrogen Dioxide ( NO2 ) 80.96 ppm 3240/21 Linde 26-Jun-24
Nitrogen Dioxide ( NO2 ) 202.2 ppm 3239/21 Linde 20-Jul-23
Nitric Oxide ( NO ) 30.01 ppm CG-0014-23 Nimt 19-Feb-25
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-]an-25
Nitric Oxide ( NO ) 320.6 ppm 2944/21 Linde 02-Jul-23
Sulphur Dioxide ( 502 ) 50.04 ppm 3205/21 Linde 25-Jul-23
Sulphur Dioxide ( SO2 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Sulphur Dioxide ( SO2 ) 601.1 ppm 3204/21 Linde 20-1ul-23
Measured room conditions
Temperature ; 22.7 °C Humidity : 67.8 9%RH Pressure : 1005.1 mbar
Calibration conditions
Gas Temperature : 23 °C Flowrate : 1,200 mi/min Gas pressure 1020.2 mbar
Calibration Results (before adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (+)
02 (%Vol) 2.498 2.56 0.062 0.15
02 (%Vol) 10.04 10.11 0.07 0.20
02 (%Vol) 21.02 21.10 0.08 0.30
CO (ppm) 80.14 78 2,14 3.0
CO (ppm) 309.9 297 -12.9 6.0
CO (ppm) 1003 965 -38 12
NO2 (ppm) 30.34 27.9 -2.44 8.0
NO2 (ppm) 80.96 81.3 0.34 8.0
NO2 (ppm) 202.2 205.3 3.1 12
NO (ppm) 30.01 27 -3.01 8.0
NO (ppm) 151.5 143 -8.5 8.0
NO (ppm) 320.6 294 -26.6 12
502 (ppm) 50.04 53 2,96 6.0
502 (ppm) 100.8 111 10.2 6.0
S02 (ppm) 601.1 665 63.9 13
FM-CL-09-C Rev.8 Page 2 of 3 Issued Date 26/02/16
1
Entech Industrial Solution ol el a5 lUMUA

17/121 Soi Neamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel 0-2779-8888 Callbra Lion@en'l;ech,ca. th

Tax D 0105536035591  www.entech.coth
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Calibration Results (after adjustment)} (Table 3)

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0187

Certificate No.: G 660354

Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (+)
02 (%Vol) 2.498 2.56 0.062 0.15
02 (%Vol) 10.04 10.11 0.07 0.20
02 (%Vol) 21.02 21.10 0.08 0.30
CO (ppm) 80.14 81 0.86 3.0
CO (ppm) 309.9 309 -0.9 6.0
CO (ppm) 1003 1001 -2 12
NO2 (ppm) 30.34 27.9 -2.44 8.0
NO2 (ppm) 80.96 81.3 0.34 8.0
NO2 (ppm) 202.2 205.3 3 12
NO (ppm) 30.01 32 1.99 8.0
NO (ppm) 151.5 155 3.5 8.0
NO (ppm) 320.6 318 -2.6 12
S02 (ppm) 50.04 50 -0.04 6.0
SO2 (ppm) 100.8 100 -0.8 6.0
S02 (ppm) 601.1 598 3.4 13

Remark : 1 cmol/mol = 1 %vol. , 1 pmol/mol = 1 ppm.
End of Report

FM-CL-09-C Rev.8 Page 3 of 3

Entech Industrial Solution Co.Ltd.

Issued Date 26/02/16

wnaslumuny

17/121 Boi Ngamwonegwan 47 Yaek 48, Toongsonshong, Laksl, Bangkok 10210 THAILAND Tel 0-2779-8888 Callbration@entech,co.th

Tax ID : 0105536035591
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JIRANATEE ASSOCIATES CO.,LTD.

liranatee Associates Co,Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyal,

Bangkok 10600(Thailand)

Tel: +6R0BGE0812

Mobile: +66863999453

E-mall; jnac-calibration@|iranatee.com
Web site: www jiranatee.com

Certificate No. : CL-004-65

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

CERTIFICATE OF CALIBRATION

: Top Load Orifice

: Tisch Environmental, Inc.

: TE-5025A

13393

: UAE.EFNM.0B4/2560

: Used item

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

1 15Jul 2022
125 Jul 2022
: 26 Jul 2022

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmaospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

TABULATION OF RESULTS:

:23.0£3.0 C
:55.0+15.0 %RH
:1010 £ 10 hPa

: 24 hours at ambient conditions.

: The average values during measurement are 24.7 "C and 52.1 %RH.

The table on next page give the measured values.

Calibrated by:

[ Mr. Sorawit Thachalad
[ Miss littraporn Lertsomphol

THIS CERTIFICATE REPORT M

J
NA

\ JIRANATE ASSOCIATES OO, LT

IN WRITING FROM THE LABORATORY

Approved signatory: .........courwss

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated agalnst
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (51) through the VSL (National
Metrology Institute of Netherlands) via Certificate
number: G2211901

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement

data - Guide to the expression aof uncertainty in
measurement’

Mr. Parinya Booncharoen
Calibration Department Manager

AY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR FENyef S LA IPT
1
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JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number CL-004-65

MEASUREMENT RESULTS:

Page 2 of 2 Pages

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.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qs]
Plate [Pa] [Ta) [Tm] Y
m’/min mmHg b o = mmHg inH,0 i

1 0.699 756.468 24 680 23.730 55.667 1.705 1.303 0.647
2 1.001 756.479 24.910 24,180 651.363 3.454 1.B55 0.918
3 1.114 756.494 24,550 23.970 41.751 4,535 2.126 1.051
4 1.166 756.510 24.470 23.900 30.652 5.138 2._264 1.118
5 1.416 756.534 24.400 24.150 30.200 7.619 2.757 1.357

Slope (m): 2.04689

Intercept (b): -0.02301

Correlation coefficient (r): 0.99987

Uncertainty (k=2): 0.010  m'/min

Table 2: The results of @ actual callbration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [0g]
Plate [Pa] [Ta] [Tm] ¥
m’/min mmHg %€ fic mmHg inH,0 m/min

1 0.699 756.468 24,680 23.730 55.667 1.705 0.819 0.649
2 1.001 756.479 24910 24.180 61.363 3.454 1.167 0.922
3 1.114 756.494 24.55_0 23.970 41.751 4535 1.336 1.054
4 1.166 756.510 24.470 23,900 30.652 5.138 1.422 1121
5 1.416 756.534 24.400 24.150 30.200 7.619 1731 1.360

Slope (m): 1.28208

Intercept (h): -0.01449

Correlation coefficient (r): 0.99987

Uncertainty (k = 2): 0.011  m*/min

***End of Certificate of Calibration***

e
NA

\JIRANATE ASSOCIATES CO..LTDJ
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

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

Certificate of Calibration

U-Tube Manometer
Dwyer
1221-36-W/M
UAE.EFM.181/2561
Used ltem

26 April 2023

09 May 2023

2304-0703WSC

{ 28.& 2 ) €
(650 £ 15 ) %
1010 mbar

Certificate No. :
Page :

23P1403
10f 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:

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

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

Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument

1) Pressure Calibrator

Model
PC106P

Serial No.

Certificate No.

Due Date

1188

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

3.Scale and conversion factor is 1 kPa = 4,0146293 inH20

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

MP-0137-22

24 Aug 2023

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

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

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

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Suwit Aussarree
11 May 2023

Approved Signatory :

A#lﬁpo/ F

[ ]Phalinee Prabpaipal
[ ]Sura Suwannasri

VfAttapol Panurach

naslusmuny
B 0314243



Cert.No.: 23P1403

Page: 2 of 2
Result of calibration:- Without adjustment Range : 0 inH,0 to 36inH,0
Function:- Pressure Measurement Scale Interval : 0.1 inH,O( The Fifth Estimate )
Increasing Pressure
UUC Indication
Applied Pressure High-port side Low-port side AP Error
(inH,0) (inH,0) (inH,0) (inH,0) (inH,0)
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.02 8.02 0.02
10.00 5.00 -5.02 10.02 0.02
12.00 6.00 -6.02 12.02 0.02
14.00 6.98 -7.00 13.98 -0.02
16.00 7.98 -8.00 16.98 -0.02
18.00 8.98 -9.00 17.98 -0.02
20.00 9.98 -10.00 19.98 -0.02
22.00 11.00 -11.02 22.02 0.02
24.00 12.00 -12.02 24.02 0.02
26.00 13.00 -13.04 26.04 0.04
28.00 14.00 -14.04 28.04 0.04
30.00 15.00 -15.02 30.02 0.02
32.00 16.00 -16.02 32.02 0.02
34.00 16.96 -17.00 33.96 -0.04
35.80 17.96 -18.00 35.96 0.16
The uncertainty of measurement was + 0.11 inH,0
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
-o0o-
A;&a_folof R
naslumuAN
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Sc'\-\‘\f:.'/{/ =
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES w A

=
-
¢

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %770 P44
TEL. 0-2717-3000-24 FAX, 0-2719-9484 N NSC-TISI-TIS17025

CALIBRATION 0008

Certificate of Calibration ce"'“"a‘i:;f it ol

Equipment : Aneroid Barometer
Manufactures: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.151/2550

Condition As-Received: Used Item

Received Date: 26 May 2023
Calibration Date: 02 June 2023
Reference: 2305-0919WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd.

Ambient Temperature: ( 23 *+ 2 ) °C

Rolative Huldity: (50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

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

Condition of this result of calibration

1.Reference standards instruments :

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

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
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 :  Suksan Khankaew Approved Signatory : A}:LA;PO/ P
Issue Date : 08 June 2023 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri
L/ﬂ\ttapol Panurach

nasluemun
B 0316957



Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Scale Interval :

Range : 960 hPa to 1030 hPa
1 hPa ( The Fifth Estimate )

Applied Pressure (hPa) 960.27 | 971.66 | 982,37 | 994.32 | 1001.76 | 1010.97 | 1020.99 | 1030.52
UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) -0.27 -1.66 -2.37 -4.32 -1.76 -0.97 -0.99 -0.52
Decreasing Pressure

Applied Pressure (hPa) 1030.52 | 1021.07 | 1011.30 | 1001.83 | 992.38 | 89B82.43 | 971.77 | 960.50
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 §970.0 960.0
Error (hPa) -0.52 -1.07 -1.30 -1.83 -2.38 -2.43 -1.77 -0.50

The uncertainty of measurement was + 0.30 hPa

* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied

by a coverage factor k = 2, providing a level of confidence of approximately 85 %,

-000-

Cert.No.: 23P1857

Page: 2 of 2

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

A“\u\nln;,?’)

» N
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) -“Q\S:—‘///
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES w bal
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ‘{'4‘@‘\~ =\

™

NSC-TISI-TIS17025

Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

CALIBRATION 0008

Certificate No. : 23H1201

Certificate of Calibration b 1 w3

Dial Thermo-Hygrometer

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.

Barigo

UAE.EMA2.014/2555
Used Item

26 May 2023

30 May 2023

to 06 June 2023

Reference: 2305-0919WsC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature; ( 25 * 3) °C
Relative Humidity: (50 20 ) % 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Procedure used:

Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-H02 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 result of calibration

1.Reference standards instruments :

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

2.The 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 maintained through:-
-National Institute of Standards and Technology (NIST) , The United States of America
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

At

Calibrated by :  Somchai Dumwor Approved Signatory :

Issue Date : 07 June 2023 [./] Chakrit Waewwanjua
[ ] Pornthippa Tameyakul

[ ]Viparn Tantiyawutti

naslualu
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Result of Calibration:-

Before Adjustment

uuc*
Reading
(%R.H.)
55
66

Function: Humidity Measurement
Reference Standard
Temperature Humidity
(°C) (%R.H.)
25.0 40.1
250 60.0
250 80.0

Result of Calibration:-

Function:

Reference Standard
Temperature Humidity
(°C) (%R.H.)
25.0 401
25.0 60.0
25.0 80.0

Result of Calibration:-
Function:

Standard
Temperature
(°C)
19.987
30.016
39.944

UUC* : Unit Under Calibration

78

After Adjustment

Humidity Measurement

uuc*
Reading
(%R.H.)
46
60
72

Without Adjustment

Temperature Measurement

uuc*
Reading
(°C)
20.0
30.0
39.0

Error
(%R.H.)
14.9
6.0
2.0

Error
(%R.H.)
5.9
0.0
-8.0

Error
(°C)
0.013
-0.016
-0.944

Cert. No.: 23H1201
Page.: 2 of 2

Uncertainty
of Measurement
(x%R.H.)

1.6
hiR
1.9

Uncertainty
of Measurement
(x%R.H.)
1.6
1.7
1.9

Uncertainty
of Measurement
(£°C)
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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INAE

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

Test Date

MULTI-POINT GAS TEST REPORT

: Nov 1,2023

Equipment :

Gas Analyzer (NO2)

Model :

Manufacturer :

Thermo Environmental Instruments

Serial Number :

42C

42C- 67174-356

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

Carbon Monoxide (CO)
Cylinder No. :

Expiration Date :

Standard Gas Concentration

Dilutor Detail

44.68 PPM Manufacturer :
45.94 PPM Model :

- PPM Serial Number :
984.8

EB0143262

Jun 21,2024

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(szD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.5 0.50 0.50 0.50
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.35
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
450
— 400 400:0
£2
s 350
& 300 3009
& 250
D fa¥all =i
5 200 200:5
> 150
g fa¥alivl
< 100 1TUUT
50
0 +=%
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ‘
~ Calculate by Approve by
01 No6v 2023
A TR [ e/ NOY.LL/...2023
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! /AN i United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
UNITED ANALYST AND ENGINEERING %
consuLTanT comeany Lmimen 1€l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 13,2023

Equipment : Gas Analyzer (NO2) Model : 42C

Manufacturer : Thermo Environmental Instruments Serial Number : 42C-78933-390
Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

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

Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analyz(zll')bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.44

:Acceptable Limit + 5%

Multi-Point Gas Test Chart I
450

400
350
300 +=30
250
200 20
150
100 106
50
0 +=B-+F
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Airgas Specialty Gases
Afrgas USA, LLC

630 United Drive
Burham, NC 27713
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Pretocol

Part Number: ED4NI99E 15A01D3 Reference Number: 122-402135187-1
Cylinder Number: EBD1432862 Cylinder Voiume: 144.4 CE
Laboratory: 124 - Durham {SAF) - NC Cylinder Pressure: 2015 PSIG
PGVF Number: B22021 Valve Outlet: 6560

Gas Code: CONO,NOX,502,BALN

Certification Date:  Jun 21, 2021
memiration Date:  Jun 21, 2024

Certification pedfarmed in accordance with "EPA Traceability Pratocol for Assay and Certification of Gasecus Calitration Standards {May 2012)" dozument EPA
E00/R-12/531, using the assay procedures listed, Analyiical Methodology does not require correclion for analylical inferference, This eylinder has a 1otal analytical
uncartainty as stated below with 2 confidence |

evel of 95%. There are no significant impurities which affect The use of this calibration mixtura, Al concentrations are on a
mala/mole basis unless olhenwise noted,

Da Nat Lise This Cylinder bajow 100 Esig. ie, 0.7 meEaEscals.

ANALYTICAL RESULTS
Compenent Requested Actual Protocol Total Relative Assay
Concentration Concentration Meathod Uncertainty Dates
NOX 45.00 PPM 45.96 PPM a1 +=1.4% NIST Traceable 06/14/2021, 06/21/2021
NITRIC OXiDE 45.00 PPM 45,94 PPM G1 +/-1.4% NIST Traceable 06/14/2021, 08/2112021
SULFUR DIOXIDE 45.00 PPM 44.68 PP a1 += 1.0% NIST Traceable 0611442021, 06/21/2021
CARBON MONOXIDE 1000 PPM 984.6 PPM Gt

+/-0.7% NIST Traceable
MIROGEN

06/1472021

Type LotlD

Cylinder No Concentration Uncertainty Expiration Dats

MNTRM 20081120 CCToB068 49.82 PPM NITRIC OXIDE/NTROGEN +-1.0% Feb 02, 2025
FRM 12386 DB85025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
GMIS 401423838102 Co505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023
NTRM 16011043 CC473277 48,02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
NTRM 14060119 CC434277 890.9 PPM CARBON MONOXIDE/NITROGEN +0,6% Nov 15, 2025

_Tha SRA, PRM or RGM nofed abova is only In referenze i¢ the GMIS i _ lhe analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Nicolet 6700 AMROB01333 CO FTIR Jun 03, 2021

Nicolet 6760 AHROB01333 NO FTIR Jun 03, 2021

Nicolst 5700 AHRDB01333 NO2 FTIR Jugt 03, 2021

Nicalet 6700 AMR0B(333 502 FTIR Jun 03, 2021

Triad Data Available Upon Request

NOTES:PO #5221002607
GROSS WT: 28.40kg
NET WT: 4.73kg

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

{ACCREDITED)
CERT 3082.01

LONATSILABLAN-

gttt
s

Approved for Release

s
ottt
e
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INAE

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 : Nov 3,2023
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : 1180540065

Standard Gas Concentration

Dilutor Detail

Expiration Date : Jun 24,2024

Sulphur Dioxide (SOz2) 44.68 PPM Manufacturer :
Nitric Oxide (NO) 45.94 PPM Model :
Methane (CHs) = PPM Serial Number :
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Thermo SCIENTIFIC

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(ill-’bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.41
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
450
— 400 4000
Q2
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& 300 3007
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0 50 100 150 200 250 300 350 400 450
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INAE

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 : Nov 9,2023
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : 1180540066

Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (SOz2) 44.68 PPM Manufacturer :
Nitric Oxide (NO) 45.94 PPM Model :
Methane (CHs) = PPM Serial Number :
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 24,2024

Thermo SCIENTIFIC

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(ill-’bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
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
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.42
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
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Airgas Specialty Gases
Afrgas USA, LLC

630 United Drive
Burham, NC 27713
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Pretocol

Part Number: ED4NI99E 15A01D3 Reference Number: 122-402135187-1
Cylinder Number: EBD1432862 Cylinder Voiume: 144.4 CE
Laboratory: 124 - Durham {SAF) - NC Cylinder Pressure: 2015 PSIG
PGVF Number: B22021 Valve Outlet: 6560

Gas Code: CONO,NOX,502,BALN

Certification Date:  Jun 21, 2021
memiration Date:  Jun 21, 2024

Certification pedfarmed in accordance with "EPA Traceability Pratocol for Assay and Certification of Gasecus Calitration Standards {May 2012)" dozument EPA
E00/R-12/531, using the assay procedures listed, Analyiical Methodology does not require correclion for analylical inferference, This eylinder has a 1otal analytical
uncartainty as stated below with 2 confidence |

evel of 95%. There are no significant impurities which affect The use of this calibration mixtura, Al concentrations are on a
mala/mole basis unless olhenwise noted,

Da Nat Lise This Cylinder bajow 100 Esig. ie, 0.7 meEaEscals.

ANALYTICAL RESULTS
Compenent Requested Actual Protocol Total Relative Assay
Concentration Concentration Meathod Uncertainty Dates
NOX 45.00 PPM 45.96 PPM a1 +=1.4% NIST Traceable 06/14/2021, 06/21/2021
NITRIC OXiDE 45.00 PPM 45,94 PPM G1 +/-1.4% NIST Traceable 06/14/2021, 08/2112021
SULFUR DIOXIDE 45.00 PPM 44.68 PP a1 += 1.0% NIST Traceable 0611442021, 06/21/2021
CARBON MONOXIDE 1000 PPM 984.6 PPM Gt

+/-0.7% NIST Traceable
MIROGEN

06/1472021

Type LotlD

Cylinder No Concentration Uncertainty Expiration Dats

MNTRM 20081120 CCToB068 49.82 PPM NITRIC OXIDE/NTROGEN +-1.0% Feb 02, 2025
FRM 12386 DB85025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
GMIS 401423838102 Co505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023
NTRM 16011043 CC473277 48,02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
NTRM 14060119 CC434277 890.9 PPM CARBON MONOXIDE/NITROGEN +0,6% Nov 15, 2025

_Tha SRA, PRM or RGM nofed abova is only In referenze i¢ the GMIS i _ lhe analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Nicolet 6700 AMROB01333 CO FTIR Jun 03, 2021

Nicolet 6760 AHROB01333 NO FTIR Jun 03, 2021

Nicolst 5700 AHRDB01333 NO2 FTIR Jugt 03, 2021

Nicalet 6700 AMR0B(333 502 FTIR Jun 03, 2021

Triad Data Available Upon Request

NOTES:PO #5221002607
GROSS WT: 28.40kg
NET WT: 4.73kg

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

{ACCREDITED)
CERT 3082.01

LONATSILABLAN-

gttt
s

Approved for Release

s
ottt
e
anaratef



INNOVATIVE INSTRUMENT

CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-3860-1 FAX: (66

10-2116-7140

IIIIIIIII
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NN OVATIVE | Alim

ANSI i o Boacd

WS BuTudid Buanguue Shn ALCC .R EDITED

EEETT
CALIBRATION LABORATORY
AC-2961

Pagelof2.

Customer

Name

Address

Certificate of Calibration

CONSULTANT CO..LTD.
: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item
Manufacturer
Model

Serial Number

D

: Acoustic Calibrator
:01dB

: CAL31

: 82795

: UAE.EFM.113/2560

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

J(2342°C)

: (50 £ 20 %RH )

: (1013 £10.0 hPa )
: 26 June 2023

: 27 June 2023

: LAB | Acoustic

: UNITED ANALYST AND ENGINEERING

Certificate No : 23-ACT-109

Request No : Req-2023-1406

Class :

Range : 94

1
dB/ 1000 Hz

Intrument Status :  Used

: 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 31 May 2024

THD Multimeter 2015 1047765 NIMT 31 January 2024

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

Note

realization of the international System of Units (SI).

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

confidence approximately

Calibrated By :

95 %.

me

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]L

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

nd™

Mr, Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

27 June 2023

«donasluug



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
INNOVATIVE |

7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEQ, ANET Wutianal AGareditation Bontd

vy BuTurriinl Suawguiua $via ACCREDITED

|IIIIIIII

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-21 16-5860-1 FAX: (66)0-2116-7140 m‘m"‘w&f‘z'é?;glo""um'
Page20of2.

Certificate No : 23-ACT-109
Request No : Req-2023-1406

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

94 dB / 1000 Hz 94.11 0.11 = - 0.13 0.25

Frequency of Sound pressure level

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz)| Error (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 1000.00 0.00 - - 0.01 0.70

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

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (%) Class 1 (£ %)
94 dB / 1000 Hz 0.08 & 0.40 2.5
Note :

- Acceptance limit was IEC60942:2017 Class 1
- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

End of Calibration

The results refated only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co. ygtd. J
FM.?MI‘;]&TH].NQQMQN



Calibration Certificate

Certificate Number 2023003657

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number  D0001.8384

Serial Number 0007301 Technician Jacob Cannon

Test Resulis Pass Calibration Date 23 Mar 2023

- Calibration Due

Initial Condition As Manufactured Temperature 23.56 °C +0.25°C

Description SoundTrack LxT Class 1 Humidity 494 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 86.02 kPa +0.13kPa

Firmware Revision: 2.404
Evaluation Method Tested with: Data reported in dB re 20 yPa.

Larson Davis CAL291. S/N 0108
Larson Davis PRMLxT1. S/N 077636
PCB 377B02. S/IN 344263

Larson Davis CAL200. S/N 9079

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8378:

IEC 60651:2001 Type 1 ANSI $1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI S1.4 (R2006) Type 1
IEC 61252:2002 ANSI S1.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI $1.25 (R2007)

IEC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable {o the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISQ/IEC 17025:2017.

Test points marked with a f in the uncertainties column do not fall within this laboratory's scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISQ Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 85% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Carrection data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5, 2019-09-10

Faor 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to
LARSON DAVIS — A PCB DIVISION —_—

o

::‘:'vg;f gig;:?ﬁl;itcd States 3% ﬂb @ LAR so N DAVI s

L

% 7.5 [ACCREDITED] A PCH DIVIS]
716-684-0001 Ul CERT NN A PCB DIVISION
2023-3-23T16:57:14 Page 1 of 3 DO001.8406 Rev G

nansluemuny



1/2" adaptor is used with the preamplifier.

Certificate Number 2023003657

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

Periodic lests were performed in accordance with procedures from IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part3.

Pattern approval for IEC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 successfully completed by Physikalisch-Technische Bundesanstalt
(PTB) on 2007-10-09 reference number PTB-1.72-4034218.

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part
3, for the environmental conditions under which the tests were performed. As evidence was publicly availabie, from an independent
testing organization responsible for approving the results of pattern-evaluation tests performed in accordance with TEC B1672-2:2013 /
ANSI/ASA 51.4-2014/Part 2, to demonstrate that the model of sound level meter fully conformed to the class 1 specifications in IEC
61672-1:2013 / ANSI/ASA 51.4-2014/Part 1; the sound level meter submitted for testing conforms to the class 1specifications in IEC

61672-1:2013 / ANSI/ASA 51.4-2014/Part 1.

Standards Used

Description Cal Date Cal Due Cal Standard

Larson Davis CAL291 Residual Intensity Calibratlor 2022-09-09  2023-09-09 001250

Hart Scientific 2626-H Temperature Probe 2021-08-25  2023-05-25 006798

Larson Davis CAL200 Acoustic Calibrator 2022-07-21  2023-07-21 007027

Larson Davis Model 831 2023-02-22  2024-02-22 007182

PCB 377A13 1/2 inch Prepolarized Pressure Microphone ~ 2023-03-06  2024-03-06 007185

SRS DS360 Ultra Low Distortion Generator 2022-03-29  2023-03-29 007635

Larson Davis 1/2" Preamplifier for Model 831 Type | 2022-09-28  2023-09-28 PCB0004783

Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI S1.4-2014 Part 3: 10
ek Expanded

Me t t [dB

asurenmen Test Result [dB]  Lower Limit [dB] Upper Limit [dB] Uncertainty [dB] Result
1000 Hz 114.01 113.80 114.20 0.14 Pass

Loaded Circuit Sensitivity
Test Result Lower Limit Upper Limit Expanded "

M t Result

gy [dBre1V/Pa]  [dBrel1V/Pa]  [dBrelV/Pa]  Uncertainty [dB]
1000 Hz =49.52 5244 -48.33 0.14 Pass

— End of measurement results—

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI $1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT) and reference SLM using slow time-weighted sound Ievel for compliance to IEC 61672-1:2013 5.5; ANSI §1.4-2014 Part

125:8
Frequency |Hz] Test Result [dB|
125 <017
1000 0.18
8000 -3.84

Expected [dB] Lower Limit [dB]  Upper Limit [dB]
+0.20 -1.20 0.80

0.00 -0.70 0.70

-3.00 -5.50 -1.50

- End of measurement results—

Expanded

Uncartalify B} e
0.23 Pass
0.23 Pass
0.32 Pass

LARSON DAVIS — A PCB DIVISION
1681 West 820 North
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Certificate Number 2023003657

Self-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANSI S1.4-2014 Part 3: 11.1
Measurement Test Result [dB)

A-weighted 40.35

— End of measurement results--

— End of Report—

Signatory: __Jacot Cannon
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Calibration Certificate

Certificate Number 2023003632

Customer:

United Analyst and Engineering Consultant Co Ltd
Nao. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number  D0001.8378
Serial Number 0007301 Technician Jacob Cannon
Test Results Pass Calibration Date 23 Mar 2023
. . Calibration Due
Initial Condition As Manufactured Sampnriine 2358 °C £0.25°C
Description SoundTrack LxT Class 1 Humidity 493 9%RH +2.0 %RH
Class 1 Sound Level Meter Static Pressure 86.12 kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Method Tested electrically using Larson Davis PRMLXT 1 S/N 077636 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 pPa assuming a microphone sensitivity of 50.0
mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

IEC 60651:2001 Type 1 ANSI $1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI $1.4 (R20086) Type 1
IEC 61252:2002 ANSI §1.25 (R2007)

IEC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1
IEC 61260:2001 Class 1 ANSI S1.11 (R2009) Class 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a 1 in the uncertainties column do not fall within this laboratory’s
scope of accreditation.

The quality system is registered to 1ISO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did nat involve any sampling plans to
complete. No allowance has been made far the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the 1ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at

approximately 95% confidence level.

This report may not be repraduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5, 2019-08-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

LARSON DAVIS —A PCB DIVISION

Provo, UT 84601, Usied S oo WA ©®LARSON DAVIS
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Deseription

Hart Scientific 2626-H Temperature Probe
SRS DS360 Ultra Low Distortion Generator

Certificate Number 2023003632

LARSON DAVIS — A PCB DIVISTON
1681 West 820 North

Provo, UT 84601, United States
716-684-0001

2023-3-23T13:44:36

Standards Used
Cal Date Cal Due Cal Standard
2021-08-25 2023-05-25 006798
2022-03-29  2023-03-29 007635
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Certificate Number 2023003632

Z-weight Filter Response

1.0 6.0
0.8

0.6 4.0
— 04 il 20 2
o
% 0.2 3
et —
'-;‘ 0.2 e
- 202
z 0.4 @ | | s
A s ~
° ‘V.DE
0.8 .

-1.0 -6.0

1 10 100 1000 10000 100000
Frequency [Hz]
— N ominal  Deviation s LOWET LiMil s U ppier Limit

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI S1.4-2014 Parl 3: 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANS| 51.4:1983 (R2006) 5.1 and 8.2.1; ANSI $1.4-2014 Part 1: 5.5

Frequency {Hz| Test Result [dB]
6.31 -0.44
63.10 -0.04
125.89 -0.04
251.19 -0.04
501.19 -0.02
1,000.00 0.00
1,995.26 -0.02
3,981.07 0.00
7,943.28 0.03
15,848.93 -0.09
19,952.62 -0.37

Deviation [dB]

-0.44
-0.04
-0.04
-0.04
-0.02

0.00
-0.02

0.00

0.03
-0.09
-0.37

Lower limit [dB]

-1.11
-0.30
-0.30
-0.30
-0.30
-0.30
-0.30
-0.30
-0.30
042
-0.91

Upper limit [dB]

0.33
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.32
0.41

— End of measurement results—-

Expanded
Uncertainty |dB]
0.15

0.15

0.15

0.15

0.15

0.15

0.156

0.15

0.15

0.15

0.15

Resalt

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

LARSON DAVIS — A PCB DIVISION
1681 West 820 North
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Certificate Number 2023003632
A-weighted Broadband Log Linearity: 8,000.00 Hz
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Level Injected [dB]

B Eror e LOWET LTl s Upper Limit

Broadband level lingarity performed according 1o 1EC 61872-3:2013 16 and ANSI 51.4-2014 Parl 3. 16 Tor compliance 10 1EC 61672-1:2013
5.8, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI 51.4 (R2006) 6.9, ANSI 51.4-2014 Part 1: 5.6, ANSI 51.43 (R2007) 6.2

Level [dB] Error [dB] Lower limit [dB] Upper limit [dB] Uncertfl?t;l;:: Result
37.00 0.60 -0.70 0.70 0.16 Pass
38.00 0.51 -0.70 0.70 0.16 Pass
39.00 0.43 =0.70 0.70 0.16 Pass
40.00 0.31 -0.70 0.70 0.16 Pass
41.00 0.26 -0.70 0.70 0.16 Pass
42.00 0.14 -0.70 0.70 0.16 Pass
43.00 0.14 -0.70 0.70 0.16 Pass
44.00 0.06 -0.70 0.70 0.17 Pass
45.00 0.07 -0.70 0.70 0.16 Pass
46.00 0.06 -0.70 0.70 0.16 Pass
47.00 0.05 -0.70 0.70 0.16 Pass
48.00 0.02 -0.70 0.70 0.16 Pass
49.00 0.01 -0.70 0.70 0.16 Pass
54.00 -0.02 -0.70 0.70 0.16 Pass
59.00 -0.04 -0.70 0.70 0.16 Pass
64.00 -0.03 -0.70 0.70 0.16 Pass
69.00 -0.03 -0.70 0.70 0.16 Pass
74.00 -0.04 -0.70 0.70 0.16 Pass
79.00 -0.04 -0.70 0.70 0.16 Pass
84.00 -0.04 -0.70 0.70 0.16 Pass
89.00 -0.03 -0.70 0.70 0.16 Pass
94.00 -0.04 -0.70 0.70 0.16 Pass
99.00 -0.07 -0.70 0.70 0.15 Pass

104.00 0.00 -0.70 0.70 0.15 Pass
109.00 0.00 -0.70 0.70 0.15 Pass
114.00 0.00 -0.70 0.70 0.15 Pass
119.00 0.00 -0.70 0.70 0.15 Pass
124.00 -0.01 -0.70 0.70 0.15 Pass
129.00 0.01 -0.70 0.70 0.15 Pass
134.00 0.00 -0.70 0.70 0.15 Pass
136.00 0.01 -0.70 0.70 0.15 Pass
137.00 -0.01 -0.70 0.70 0.15 Pass
138.00 0.00 -0.70 0.70 0.15 Pass
139.00 -0.01 -0.70 0.70 0.15 Pass
140,00 0.01 -0.70 0.70 0.15 Pass

- End of measurement results—

LARSON DAVIS — A PCB DIVISION
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Certificate Number 2023003632

Peak Rise Time

Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI S1.4:1983 (R2006) 8.4.4

i . : Expanded
Amplitude [dB] Duration [us]
p Test Result [dB] Lower limit [dB]  Upper limit [dB] Uncertainty [dB] Result
137.85 40  Negative Putse 134.70 133.26 135.26 0.15 Pass
Positive Pulse 134,70 133.25 135,25 0.15 Pass
30 Negative Pulse 133.75 133.26 135.26 0.15 Pass
Positive Pulse 133.71 133.25 135.25 0.15 Pass
— Eird of measnrement results—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI S1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
136.85 3 OVLD + 0.50 0.15% Pass
5 OoVLD +1.00 015t Pass
10 OVLD +1.50 0.15% Pass
126.85 3 -0.14 +0.50 015% Pass
5 -0.12 +1.00 0.16 ¢ Pass
10 OVLD +1.50 0151t Pass
116.85 3 -0.14 +0.50 0151 Pass
5 -0.13 +1.00 0.15¢ Pass
10 -0.18 +1.50 0.5 Pass
106.85 3 -0.14 + 0.50 0.15 ¢ Pass
5 -0.13 +1.00 0.15% Pass
10 -0.07 +1.50 0.15% Pass
-- End of measurement results--
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to |IEC 60651:2001 8.4.2 and ANSI S1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB]| Expanded Uncertainty [dB] Resnlt
136.85 3 OVLD +0.50 0.15% Pass
5 OVLD +1.00 0.15 Pass
10 OVLD +1.50 0.151 Pass
126.85 3 -0.12 + 0.50 0.15% Pass
5 -0.12 + 1.00 0.154 Pass
10 OVLD +1.50 0.15% Pass
116.85 3 -0.14 +0.50 0.15% Pass
5 -0.11 +1.00 0.15% Pass
10 -0.17 +1.50 0.15% Pass
106.85 3 -0.13 + 0.50 0.15% Pass
5 -0.12 + 1.00 0.15 1 Pass
10 -0.07 +1.50 0.15% Pass

— End of measurement results—
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Certificate Number 2023003632

Gain

Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANS| $1.4-2014 Part 3: 17.3 and 17.4

Measurement

0dB Gain

0 dB Gain, Linearity
OBA Low Range
OBA Normal Range

Test Result [dB] Lower limit [dB]  Upper limit [dB]

93.96 93.90 94.10
4113 40.30 41.70
94.00 93.90 94.10
94.00 93.20 94.80

— End of measurement results—

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI $1.4-2014 Part 3: 11.2

Measurement

A-weight Noise Floor
C-weight Noise Floor
Z-weight Noise Floor

Measured using 1/3-Octave filters
Measurement

10 Hz Signal
THD
THD+N

Test Result [dB] Upper limit [dB]
27.07 36.00
26.76 35.00
32.72 39.00

— End of measurement resulis—

Total Harmonic Distortion

Test Result [dB] Lower Limit [dB] Upper Limit [dB]

135.30 135.056 136.65
-66.99 -58.00
-62.96 -58.00

-- End of measurement results—

Expanded
Uncertainty [dB]
0.15

0.16

0.15

0.15

Expanded
Uncertainty [dB]
0.15

0.00

0.00 £

Result
Pass
Pass

Pass
Pass

Result

Pass
Pass
Pass

Result
Pass

Pass
Pass
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Measured Level [dB]

The SLM is set to low range.

Frequency [Hz]
6.30

B.00
10.00
12.50
16.00
20.00
25.00
31.50
40.00
50.00
63.00
80.00
100.00
125.00
160.00
200.00
250.00
315.00
400.00
500.00
630.00
800.00
1,000.00
1,250.00
1,600.00
2,000.00
2,500.00
3,150.00
4,000.00
5,000.00
6,300.00
8,000.00
10,000.00
12,500.00
16,000.00
20,000.00

Certificate Number 2023003632

1/3-Octave Self-Generated Noise

Test Result [dB]
19.71
18.39
17.27
16.38
15.17
16.37
13.75
12.63
12.07
10.80
10.30

9.46
8.97
8.47
7.89
7.72
7.61
7.89
8.05
8.56
9.04
9.65
10.40
11.21
11.94
12.87
13.75
14.69
15.58
16.56
17.54
18.55
19.51
20.51
2147
22.48

24
20
-

100.0

Frequency [Hz]

1000.0

B Measured —g~ Upper Limit

Upper limit {dB]

-- End of measurement results—

24.60
2400
23.50
23.00
22.90
22.40
22.30
21.50
20.20
18.80
17.60
16.60
15.90
15.70
15.50
15.20
15.20
15.20
15.70
16.00
16.60
17.30
18.10
18.90
19.80
20.80
21.70
22.60
23.50
24.50
25.50
26.50
27.40
28.50
29.60
30.40

10000.0 100000.0

Result
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023003632

-- End of Report--

Signatory: _Jacoth Coannow
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Calibration Certificate

Certificate Number 2023003659

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road.
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number  D0001.8384

Serial Number 0007302 Technician Jacob Cannon

Test Results Pass Calibration Date 23 Mar 2022

Calibration Due
i e f

Initial Condition As Manufactured Temperature 2349 °C +0.25°C

Description SoundTrack LxT Class 1 Humidity 496 %RH +2.0 %RH
Class 1 Sound Level Meter Static Pressure 86.01 kPa +£0.13kPa
Firmware Revision: 2.404

Evaluation Method Tested with: Data reported in dB re 20 pPa.

PCB 377B02. S/N 344896

Larson Davis PRMLxT1. 3/N 077637
Larson Davis CAL291. S/N 0108
Larson Davis CAL200, S/N 9079

Compiiance Standards Compiiant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0G01.8378:

IEC 60651:2001 Type 1 ANSI 51.4-2014 Class 1
|EC 60804:2000 Type 1 ANSI $1.4 (R2006) Type 1
IEC 61252:2002 ANSI 51.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI 81.25 (R2007)

IEC 61672:2013 Class 1 ANSI 51.43 (RZ007) Type 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards raceable to lhe International System of Units (Sl)
through the Mational Institute of Standards and Tachnology (NIST), or other national measurement institutes, and meets the
requirements of ISOMIEC 17025:2017.

Test points marked with a  in the uncertainties column de not fall within this laboratory’s scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a diract comparisen of the unit under test ta the listed referance slandards and did nol invojve any sampling plans to
complete. Mo allowance has been made for the instabifity of the test device due to use, time, ete. Such allowances would be made by

the customer as needed.
The uncartainties were computed in accordance with the 18O Guide to the Exprassion of Uncartainty in Measurement (GUM). A
coverage factor of approximatsly 2 sigma (k=2) has been applied ta the standard uncerizinly to express the expanded uncertainty al

approximately 85% confidence level.

This report may not be raproduced, sxcept In full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correclion daia from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5, 2019-09-10

Far 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adapior is used with the calibrators and the Larson Davis ADP043 1/4" to

LARSON DAVIS — A PCB DIVISION
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1/2" adaptor is used with the preamplifier.

Certificate Number 2023003659

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

Periadic tests were performed in accordance with procedures from IEC 61672-3:2013 / ANSI/ASA 51.4-2014/Part3.

Pattern approval for IEC 61672-1:2013 / ANSI/ASA 81.4-2014/Part 1 successfully completed by Physikalisch-Technische Bundesanstalt
(PTB) on 2007-10-09 reference number PTB-1.72-4034218.

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSI/ASA $1.4-2014/Part
3, for the environmental conditions under which the tests were performed. As evidence was publicly available, from an independent
testing organization responsible for approving the results of pattern-evaluation tests performed in accordance with IEC 61672-2:2013 /
ANSI/ASA S1.4-2014/Part 2, to demonsirate that the model of sound level meter fully conformed to the class 1 specificalions in IEC
61672-1:2013 / ANSI/ASA S1.4-2014/Part 1: the sound level meter submitted for testing conforms to the class 1specifications in IEC

61672-1:2013 / ANSI/ASA §1.4-2014/Part 1.

Standards Used

Description CalDate  Cal Due Cal Standard

Larson Davis CAL291 Residual Intensity Calibrator 2022-09-09  2023-09-09 001250

Hart Scientific 2626-H Temperature Probe 2021-08-25  2023-05-25 006798

Larson Davis CAL200 Acoustic Calibrator 2022-07-21  2023-07-21 007027

Larson Davis Model 831 2023-02-22  2024-02-22 007182

PCB 377A13 1/2 inch Prepolarized Pressure Microphone — 2023-03-06  2024-03-06 007185

SRS DS360 Ultra Low Distortion Generator 2022-03-29  2023-03-29 007635

Larson Davis 1/2" Preamplifier for Model 831 Type 1 2022-09-28  2023-09-28 PCBO004783

Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI $1.4-2014 Part 3: 10
AR R AR S e Expanded
Measurement t Result Limit |[dB dB Result
Tes ([dB] TLower 48] Upper Limit[dBl (o dB] es
1000 Hz 114.01 113.80 114.20 0.14 Pass
Loaded Circuit Sensitivity
Test Result Lower Limit Upper Limit Expanded

M t san FesRans S ST N Result

R {@Bre1V/Pa]  |dBre1V/Ps]  [@BrelV/Pa]  Uncertainty [aB]
1000 Hz -50.14 -52.44 -48.33 0.14 Pass

1:5.5
Frequency [Hz) Test Result [dB]
125 -0.24
1000 0.15
8000 272

— End of measurement results—

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI $1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI 51.4-2014 Part

Expected [dB] Lower Limit [dB]  Upper Limit [dB|
-0.20 -1.20 0.80

0.00 -0.70 0.70

-3.00 -5.50 -1.50

- End of measurement results-—-

Expanded Result
Uncertainty [dB]

0.23 Pass

0.23 Pass

0.32 Pass

LARSON DAVIS — A PCB DIVISION
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Certificate Number 2023003659

Self-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANSI §1.4-2014 Part 3: 11.1

Measurvment

A-weighted

Test Result {dBj
40.88

-- End of measurement results—

- End of Report—

Signatory: __Jagoh Cannop
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Calibration Certificate

Certificate Number 2023003635

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number  D0001.8378
Serial Number 0007302 Technician Jacob Cannon
Test Results Pass Calibration Date 23 Mar 2023
: 2 Calibration Due
Initial Condition As Manufactured Tampersture 23.62 °C £0.25°C
Description SoundTrack LxT Class 1 Humidity 50.3 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure B86.12 kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Method Tested electrically using Larson Davis PRMLXT 1 S/N 077637 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 JPa assuming a microphone sensitivity of 50.0
mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

IEC 60651:2001 Type 1 ANSI $1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI §1.4 (R2006) Type 1
IEC 61252:2002 ANSI §1.25 (R2007)

IEC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1
IEC 61260:2001 Class 1 ANSI $1.11 (R2009) Class 1

Issuing lab certifies that the instrument described above meels or exceeds all specifications as stated in the referenced procedure
(unless otherwise naoted). It has been callbrated using measurement standards traceable to the International System of Units (Sl)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a £ in the uncertainties column do not fall within this laboratory's
scope of accreditation,

The quality system is registered to 1SO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans lo
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISC Guide to the Expreasion of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 895% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstracl is oblained in writing
fram the organization issuing this report,

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxl, 1770.01 Rev O Supporting Firmware Version
4.0.5, 2019-08-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa
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Description

Hart Scientific 2626-H Temperature Probe
SRS DS360 Ultra Low Distortion Generator

Certificate Number 2023003635

Standards Used
Cal Date Cal Due Cal Standard
2021-08-25  2023-05-25 006798
2022-09-02  2023-09-02 007167
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Certificate Number 2023003635

Z-weight Filter Response
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Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI §1.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5; |IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI S1.4:1883 (R2006) 5.1 and 8.2.1; ANSI 5$1.4-2014 Part 1: 5.5

Frequency [Hz] Test Result [dB]
6.31 -0.45
63.10 -0.08
125.89 -0.05
251.19 -0.056
501.19 -0.04
1,000.00 0.00
1,995.26 -0.04
3,981.07 -0.02
7,943.28 0.02
15,848.93 -0.11
19,952.62 -0.39

Deviation [dB]  Lower limit [dB]  Upper limit [dB]

-0.45 141 0.33
-0.08 -0.30 0.30
-0.05 -0.30 0.30
-0.05 -0.30 0.30
-0.04 -0.30 0.30

0.00 -0.30 0.30
-0.04 -0.30 0.30
-0.02 -0.30 0.30
0.02 -0.30 0.30
-0.11 -0.42 0.32
-0.39 -0.91 0.41

— End of measurement results—

Expanded
Uncertainty [dB]
0.15

0.15
0.15
.15
0.15
0.15
0.15
0.15
0.15

0.15

0.15

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023003635
A-weighted Broadband Log Linearity: 8,000.00 Hz
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Broadband leval linearity performed according to IEC 61672-3:2013 16 and ANSI §1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
5.8, IEC 60804:2000 6.2, IEC $1252:2002 8, ANSI $1.4 (R2006) 6.9, ANSI $1.4-2014 Part 1: 5.6, ANSI 81.43 (R2007) 6.2
Expanded

Level [dB] Error [dB] Lower limit [dB] Upper limit [dB] Uncertafity [dB] Result
36.00 0.69 -0.70 0.70 0.16 Pass
37.00 0.51 =0.70 0.70 0.16 Pass
38.00 0.45 -0.70 0.70 0.16 Pass
39.00 0.33 -0.70 0.70 0.16 Pass
40.00 0.23 -0.70 0.70 0.16 Pass
41.00 0.18 -0.70 0.70 0.16 Pass
42.00 0.13 -0.70 0.70 0.16 Pass
43.00 0.1 -0.70 0.70 017 Pass
44.00 0.06 -0.70 0.70 017 Pass
45.00 0.04 -0.70 0.70 0.16 Pass
46.00 0.03 -0.70 0.70 0.16 Pass
47.00 0.02 -0.70 0.70 0.16 Pass
48.00 -0.01 -0.70 0.70 0.16 Pass
49.00 -0.02 -0.70 0.70 0.16 Pass
54.00 -0.06 -0.70 0.70 0.16 Pass
59.00 -0.05 -0.70 0.70 0.16 Pass
64.00 -0.05 -0.70 0.70 0.16 Pass
69.00 -0.05 -0.70 0.70 0.16 Pass
74.00 -0.05 -0.70 0.70 0.16 Pass
79.00 -0.06 -0.70 0.70 0.16 Pass
84.00 -0.05 -0.70 0.70 0.16 Pass
89.00 -0.05 -0.70 0.70 0.16 Pass
94.00 -0.05 -0.70 0.70 0.186 Pass
99.00 0.01 -0.70 0.70 0.15 Pass

104.00 0.00 -0.70 0.70 0.15 Pass
109.00 0.01 -0.70 0.70 0.156 Pass
114.00 0.01 -0.70 0.70 0.15 Pass
119.00 -0.01 -0.70 0.70 0.15 Pass
124.00 0.00 -0.70 0.70 0.15 Pass
128.00 0.00 -0.70 6.70 0.15 Pass
134.00 =0.01 =0.70 0.70 0.15 Pass
136.00 -0.01 -0.70 0.70 0.15 Pass
137.00 0.00 -0.70 0.70 0.15 Pass
138.00 0.00 -0.70 0.70 0.15 Pass
139.00 0.00 -0.70 0.70 0.15 Pass

— End of measurement results-—
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Certificate Number 2023003635

Peak Rise Time

Peak rise time performed according to IEC 60651:2001 9.4.4 and ANS| 51.4:1983 (R2006) 8.4.4

: 2 Expanded
Amplitude [dB] Duration [us] s
p [dB] Test Result [dB] Lower limit [dB]  Upper limit [dB] Uncertainty [dB] Result
137.85 40  Negalive Pulse 135.39 133.91 135.81 0.15 Pass
Positive Pulse 135.36 133.88 135.88 0.15 Pass
30  Negative Pulse 134.11 133.91 135.91 0.15 Pass
Positive Pulse 134.04 133.88 135.88 0.15 Pass
- End of measurement results—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Cresl Factor measured according to IEC 60651:2001 9.4.2 and ANSI S1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dBj] Limits [dB] Expanded Uncertainty [dB] Result
136.85 3 OVLD +0.50 0151 Pass
5 OVLD +1.00 0.15% Pass
10 OVLD +1.50 0.16 % Pass
126.85 3 013 + 0.50 0.15¢% Pass
5 -0.13 +1.00 0.16 Pass
10 OVLD +1.50 0.15% Pass
116.85 3 012 + 0.50 0.15% Pass
5 -0.13 +1.00 0.15% Pass
10 -0.25 +1.50 0.15% Pass
106.85 3 -0.13 +0.50 0.15¢% Pass
5 -0.13 +1.00 0.15 % Pass
10 -0.22 +1.50 015t Pass
-- End of measurement results--
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANS| $1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
136.85 3 OVLD + 0.50 0.15 % Pass
5 QVLD +1.00 0.15% Pass
10 ovLD +1.50 0.16% Pass
126.85 3 -0.10 + 0.50 0.15% Pass
5 -0.10 +1.00 0.151 Pass
10 OVLD +1.50 0.15% Pass
116.85 3 -0.11 +0.50 0.15% Pass
5 -0.10 +1.00 0.15% Pass
10 -0.23 +1.50 0.15t Pass
106.85 3 -0.11 +0.50 0.15% Pass
5 -0.11 +1.00 0.15% Pass
10 -0.16 + 1.50 0.15% Pass

== End of measurement results—
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Certificate Number 2023003635

Gain

Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANSI §1.4-2014 Part 3: 17.3 and 17.4

Measurement

0 dB Gain

0 dB Gain, Linearity
OBA Low Range
OBA Normal Range

Test Result [dB] Lower limit [dB]  Upper limit [dB]
93.95 93.90 94.10
4117 40.30 41.70
94.00 93.90 94.10
94.00 93.20 94,80

— End of measurement results--

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANS| $1.4-2014 Part 3: 11.2

Measurement

A-weight Noise Floor
C-weight Noise Floor
Z-weight Noise Floor

Measured using 1/3-Oclave filters
Measurement

10 Hz Signal
THD
THD+N

Test Result [dB] Upper linrit [dB]
2713 36.00
26.92 35.00
33.10 39.00

— End of measurement results—

Total Harmonic Distortion

Test Result [dB] Lower Limit [dB] Upper Limit [dB)
135.91 135.05 136.65
-66.52 -58.00
-62.48 -58.00

— End of measurement results—

Expanded Result
Uncertainty [dB]
0.15 Pass
0.16 Pass
0.15 Pass
0.15 Pass
Result
Pass
Pass
Pass
Expanded
Uncertainty [dB] Rewilt
0.15 Pass
0.01% Pass
0.01% Pass
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Measured Level [dB]

1.0

The SLM is set to low range.

Frequency [Hz|
6.30

8.00
10.00
12.50
16.00
20.00
25.00
31.50
40.00
50.00
63.00
80.00
100.00
125.00
160.00
200,00
250.00
315.00
400.00
500.00
630.00
800.00
1,000.00
1,250.00
1,600.00
2,000.00
2,500.00
3,150.00
4,000.00
5,000.00
6,300.00
8,000.00
10,000.00
12,500.00
16,000.00
20,000.00

10.0

Certificate Number 2023003635

1/3-Octave Seif-Generated Noise

Test Result [dB]

20.62
18.88
18.67
17.18
16.16
156.32
14.76
13.47
12.44
11.87
11.05
9.80
9.37
8.84
8.20
7.91
7.88
7.97
8.31
8.70
9.13
9.77
1047
11.13
11.99
12.85
13.82
14.73
15.68
16.59
17.58
18.61
19.55
20.58
21.55
22.54

100.0
Frequency [Hz]

1000.0

B Measured = Upper Limit

Upper limit [dB]

-- End of measurement results—

24.60
24,00
23.50
23.00
22,90
22,40
22.30
21.50
20.20
18.80
17.60
16.60
15.90
15.70
15.50
15.20
15.20
15.20
15,70
16.00
16.60
17.30
18.10
18.90
19.80
20.80
21.70
22.60
23.50
24.50
25,50
26.50
27.40
28.50
29.50
30.40

10000.0 100000.0

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023003635

— End of Report—

Signatory: __Jagot Cannon
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Calibration Certificate

Certificate Number 2023003660

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Read,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number  D0001.8384
Serial Number 0007303 Technician Jacob Cannon
Test Results Pass Calibration Date 23 Mar 2023
Calibration Due
Initial Condition As Manufactured I 2358 °C £0.25°C
Description SoundTrack LxT Class 1 Humidity 494  %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 86 kPa +0.13kPa

Firmware Revision: 2.404

Evaluation Method Tested with: Data reported in dB re 20 pPa.
Larson Davis PRMLxT1. S/N 077638
PCB 377B02. S/N 345232
Larson Davis CAL291. S/N 0108
Larson Davis CAL200. S/N 9079

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8378:

IEC 60651:2001 Type 1 ANSI S1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI S1.4 (R2006) Type 1
IEC 61252:2002 ANSI §1.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI $1.25 (R2007)

[EC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedura
{unless otherwise noted). It has been calibrated using measurement standards traceable to the Inlernational Syslem of Units (S1)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017.

Test points marked with a § in the uncertainties column do not fall within this laboratory’s scope of accreditation.

The qguality system is registered to ISO 2001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, elc. Such allowances would be made by
the customer as needed.

The uncertaintias were computed in accordance with the 1SO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded unceriainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, I770.01 Rev O Supporting Firmware Version
4,0.5, 2019-08-10

For 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to
LARSON DAVIS — A PCB DIVISION
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Certificate Number 2023003660
1/2" adaptor is used with the preamplifier.

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part3.

Pattern approval for [EC 61672-1:2013 / ANSI/ASA §1.4-2014/Part 1 successfully completed by Physikalisch-Technische Bundesanstalt
(PTB) on 2007-10-09 reference number PTB-1.72-4034218.

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSI/ASA 51.4-2014/Part
3, for the environmental conditions under which the tests were performed. As evidence was publicly available, from an independent
testing organizalion respensible for approving the resulls of pattern-eveluation tests performed in accerdance with {IEC 61672-2:2013/
ANSI/ASA S1.4-2014/Part 2, to demonstrate that the model of sound level meter fully conformed to the class 1 specifications in [EC
61672-1:2013 /| ANSI/ASA S1.4-2014/Part 1, the sound level meter submitted for testing conforms to the class 1specifications in IEC
61672-1:2013 / ANSI/ASA S1.4-2014/Part 1.

Standards Used
Description CalDate  Cal Due Cal Standard
Larson Davis CAL291 Residual Intensily Calibrator 2022-09-09  2023-09-09 001250
Hart Scientific 2626-H Temperature Probe 2021-08-25  2023-05-25 006798
Larson Davis CAL200 Acoustic Calibrator 2022-07-21  2023-07-21 007027
Larson Davis Model 831 2023-02-22  2024-02-22 007182
PCB 377A13 1/2 inch Prepolarized Pressure Microphone  2023-03-06  2024-03-06 007185
SRS DS360 Ultra Low Distortion Generator 2022-03-29  2023-03-29 007635
Larson Davis 1/2" Preamplifier for Model 831 Type 1 2022-09-28  2023-09-28 PCB0004783

Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI $1.4-2014 Part 3: 10

U e = = i - el Expanded
M t
easuremen Test Result [dB]  Lower Limit [dB] Upper Limit [dB] Uncertainty [dB] Result
1000 Hz 114.01 113.80 114.20 0.14 Pass

Loaded Circuit Sensitivity

Test Result Lower Limit Upper Limit Expanded

Meas: ent 2. SRS sl Tl Sl o 22 e
i [dB rel V /Pa) {dB re 1V / Pa| [dB re 1 V/ Pa] Uncertainty [dB] Huas
1000 Hz -49.56 -52.44 -48.33 0.14 Pass

— End of measurement results—

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI $1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI $1.4-2014 Part
1:5.5

Prequency i) Test Result [dB]  Expected [dB] Lower Limit[dB]  Upper Limit [dB) Uncmfg;‘;ﬁ;: Result
125 023 0.20 .20 0.80 028  Pass
1000 0.17 0.00 -0.70 0.70 0.23 Pass
B0O0O -3.19 -3.00 -5.50 -1.50 0.32 Pass

-- End of measurement results--
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Certificate Number 2023003660

Seif-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANSI 51.4-2014 Part 3: 11.1

Measurcmient

A-weighted

Test Result [dB)
42.55

= End of measurement results—

-- End of Report--

Signatory: _Jacot Cannon
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Calibration Certificate

Certificate Number 2023003636

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number  D0001.8378
Serial Number 0007303 Technician Jacob Cannon
Test Results Pass Calibration Date 23 Mar 2023
. - Calibration Due
Initial Condition As Manufactured Temperature 2366 °C +0.25°C
Description SoundTrack LxT Class 1 Humidity 502 %RH +2,0%RH
Class 1 Sound Level Meter Static Pressure 86.12 kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Method Tested electrically using Larson Davis PRMLXT 1 S/N 077638 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 pPa assuming a microphone sensitivity of 50.0
mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

IEC 60651:2001 Type 1 ANSI 51.4-2014 Class 1
IEC 680804:2000 Type 1 ANSI §1.4 (R2006) Type 1
IEC 61252:2002 ANSI §1.25 (R2007)

IEC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1
IEC 61260:2001 Class 1 ANSI §1.11 (R2009) Class 1

Issuing lab certifies that the instrument described above meels or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National Instilute of Standards and Technology (NIST), or other national measuremenl institutes, and meets the
requirements of ISO/AEC 17025:2017. Test points marked with a § in the uncertainties column do not fall within this laboratory's
scope of accreditation,

The quality system Is registered to 1SO 9001:2015.

This calibration is a direct comparison of the unit under test lo the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due ta use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the IS0 Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correclion data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, I770.01 Rev O Supporting Firmware Version
4.0.5, 2018-09-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 yPa
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Certificate Number 2023003636

Standards Used

Description Cal Date Cal Due Cal Standard

Hart Scientific 2626-H Temperature Probe 2021-08-25  2023-05-25 006798

SRS DS360 Ultra Low Distortion Generator 2022-12-29  2023-12-29 007118
LARSON DAVIS — A PCB DIVISION —
1681 West 820 North S @! ® I. ARSON D AVIS
Provo, UT 84601, United States % L LRV
716-684-0001 RN SRR GhvIman
023-3-23T13:58:00 Page 2 of 8 DODO1.8407 Rev G

nansluemuny



Certificate Number 2023003636

Z-weight Filter Response
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Electrical signal test of frequency weighting performed acoordlng to IEC 61672-3:2013 13 and ANSI $1.4-2014 Parl 3: 13 for compliance lo
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANS| $1.4:1983 (R2006) 5.1 and 8.2.1; ANSI 51.4-2014 Part 1: 5.5

Frequency [Hz] Test Result [dB]
6.31 -0.43
63.10 -0.08
125,89 -0.04
251,19 -0.06
501.19 -0.03
1,000.00 0.00
1,995.26 -0.03
3,981.07 -0.02
7.943.28 0.00
15,848.93 -0.08
19,952.62 -0.37

Deviation [dB]

-0.43
-0.08
-0.04
-0.06
-0.03

0.00
-0.03
-0.02

0.00
-0.08
-0.37

Lower limit [dB]  Upper limit [dB]
-1.11 0.33
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.42 0.32
-0.91 0.41

— End of measurement results—

Expanded
Vacechisivrith =
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.156 Pass
0.15 Pass
0.15 Pass
0.15 Pass
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Certificate Number 2023003636
A-weighted Broadband Log Linearity: 8,000.00 Hz
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Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI S51.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
5.6, IEC 60804:2000 8.2, IEC 61252:2002 8, ANSI S1.4 (R2008) 6.9, ANSI $1.4-2014 Part 1: 5.6, ANSI $1,43 (R2007) 6.2

Level [dB] Error [dB] Lower limit [dB] Upper limit [dB] U WE;PR;;;I: Result
37.00 0.53 -0.70 0.70 0.16 Pass
38.00 046 <0.70 0.70 0.16 Pass
39.00 0.33 -0.70 0.70 0.16 Pass
40.00 0.29 -0.70 0,70 0.16 Pass
41.00 0.23 -0.70 0.70 0.16 Pass
42.00 0.22 -0.70 0.70 0.16 Pass
43.00 0.15 -0.70 0.70 Q17 Pass
44.00 0.1 -0.70 0.70 0.17 Pass
45.00 0.10 -0.70 0.70 0.16 Pass
46.00 0.1 -0.70 0.70 0.16 Pass
47.00 0.07 -0.70 0.70 0.16 Pass
48.00 0.06 -0.70 0.70 0.16 Pass
49.00 0.06 -0.70 0.70 0.16 Pass
54.00 0.04 -0.70 0.70 0.16 Pass
58.00 0.02 -0.70 0.70 0.16 Pass
64.00 0.02 -0.70 0.70 0.16 Pass
69.00 0.02 -0.70 0.70 0.16 Pass
74.00 0.02 -0.70 0.70 0.16 Pass
79.00 0.01 -0.70 0.70 0.16 Pass
84.00 0.02 -0.70 0.70 0.16 Pass
89.00 0.01 -0.70 0.70 0.16 Pass
94.00 0.01 -0.70 0.70 0.16 Pass
9,00 0.06 -0.70 0.70 0.15 Pass

104.00 0.06 -0.70 0.70 0.15 Pass
108.00 0.06 -0.70 0.70 0.15 Pass
114.00 0.02 -0.70 0.70 0.15 Pass
119.00 0.02 -0.70 0.70 0.15 Pass
124.00 0.04 -0.70 0.70 0.15 Pass
129.00 0.04 -0.70 0.70 0.15 Pass
134.00 0.04 -0.70 0.70 0.15 Pass
136.00 0.04 -0.70 0.70 0.15 Pass
137.00 0.04 -0.70 0.70 0.15 Pass
138.00 0.05 -0.70 0.70 0.15 Pass
139.00 0.04 -0.70 0.70 0.15 Pass

— End of measurement results—
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Certificate Number 2023003636

Peak Rise Time

Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI S1.4:1983 (R2006) 8.4.4

= e Expanded
Amplitude [dB] Duration [us|
Test Result [dB] Lower limit [dB]  Upper limit [dB] Uncertainty [dB] Result
137.85 40 Negative Pulse 135.21 133.74 135.74 0.15 Pass
Positive Pulse 135.21 133.73 135.73 0.15 Pass
30  Negative Pulse 134.28 133.74 135.74 0.15 Pass
Positive Pulse 134.23 133.73 135.73 0.15 Pass
-- End of measurement results—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Cresl Factor measured according to IEC 60651:2001 9.4.2 and ANSI S1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB} Expanded Uncertaiuty [dB} Result
136.85 3 OVLD +0.50 0.15% Pass
5 OVLD +1.00 0.15% Pass
10 OVLD +1.50 0.16 % Pass
126.85 3 -0.13 +0.50 0.15¢ Pass
5 -0.14 +1.00 0.16 % Pass
10 OVLD +1.50 0.15% Pass
116.85 3 -0.13 +0.50 0.15¢t Pass
5 -0.14 +1.00 0.15¢% Pass
10 -0.05 +1.50 0.15% Pass
106.85 3 -0.15 +0.50 0.15% Pass
5 -0.13 +1.00 0.15% Pass
10 -0.17 +1.50 0.15% Pass
- End of measurement resulis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANS| S1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Resuit [dB] Limits [dB] Expanded Uncertainty [dB] Result
136.85 3 OVLD +0.50 0.15 Pass
5 OVLD +1.00 0.15% Pass
10 OvVLD + 1.50 0.151 Pass
126.85 3 -0.13 + 0.50 0.15% Pass
5 -0.13 + 1.00 0.15% Pass
10 OVLD +1.50 0.15% Pass
116.85 3 -0.14 +0.50 0.156% Pass
5 -0.14 +1.00 0.15% Pass
10 0.00 +1.50 0.15% Pass
106.85 3 -0.15 +0.50 0.15% Pass
5 -0.14 +1.00 0.15% Pass
10 017 +1.50 0.15% Pass

— End of measurement results—
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Certificate Number 2023003636
Gain

Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANS| $1.4-2014 Part 3: 17.3 and 17.4

Measurement Test Result [dB] Lower limit [dB]  Upper limit [dB] Unceﬂﬁpt;’;ﬂdg- Result
0 dB Gain 93.95 93.90 94.10 0.15 Pass
0 dB Gain, Linearity 41.13 40.30 41.70 0.16 Pass
OBA Low Range 94.00 93.90 94.10 0.15 Pass
OBA Normal Range 84.00 93.20 94.80 0.15 Pass

-- End of measurement results-—-

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANS| S1.4-2014 Part 3: 11.2

Measurement Test Result [dB] Upper limit [dB] Result
A-weight Noise Floor 27.01 36.00 Pass
C-weight Noise Floor 26.70 35.00 Pass
Z-weight Noise Floor 32.84 39.00 Pass

— Fnd of measurement results—

Total Harmonic Distortion

Measured using 1/3-Cctave filters

Mesturement TestResult [dB]  EowerLimit[dB]  Upper Limit [dB] Ummf;";‘::; Result
10 Hz Signal 135.78 135.05 136.65 0.15 Pass
THD 67.22 -58.00 0.01¢% Pass
THD*N 62.91 -58.00 0.01% Pass

— End of measurement results—

LARSON DAVIS — A PCB DIVISION

Il’16':\-1'n:)\.7~'[.;‘?13 ziggj?::itcd States %} @! @ LAHSO N DAVIS

e Eenr ——
% ——.> |ACCREDITED) A PCB DIVISION
716-684-0001 Al ey \ PCB DIVISION
2123-3-23T13:58:00 Page 6 of 8 O001.8467 Rew G

nansluemuny



Measured Level [dB]
=

The SLM is set to low range.

Frequency [Hz]
6.30

8.00
10.00
12.50
16.00
20.00
25.00
31.50
40.00
50.00
63.00
80.00
100.00
125.00
160.00
200.00
250.00
315.00
400.00
500.00
630.00
800.00
1,000.00
1,250.00
1,600.00
2,000.00
2,500.00
3,150.00
4,000.00
5,000.00
6,300.00
8,000.00
10,000.00
12,500.00
16,000.00
20,000.00

100

Certificate Number 2023003636

113-Octave Self-Generated Noise

Test Result [dB]

18.55
18.33
18.11
18.77
15.74
14.70
13.54
13.13
12,18
10.89
10.30
9.65
9.08
8.51
7.86
7.66
7.66
7.68
7.98
8.38
8.87
9.56
10.29
11.10
11.90
12.78
13.70
14.55
15.46
16.50
17.50
18.46
19.44
2045
21.46
2243

100.0

Frequency [Hz]

W Mecaswed -~ Upper Limt

Upper limit [dB]

-- End of measurement results--

24.60
24,00
23.50
23.00
22.90
22.40
22.30
21.50
20.20
18.80
17.60
16.60
15.90
15.70
15.50
15.20
15.20
15.20
15.70
16.00
16.60
17.30
18.10
18.90
19.80
20.80
21.70
22.60
23.50
24.50
25.50
26.50
27.40
28.50
29.50
30.40

10000.0 100000.0

Resule

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023003636

-- End of Report-—

Signatory: _Jacod Cannos
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Calibration Certificate

Certificate Number 2023003664

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumyvit Road,

Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number ~ D0001.8384

Serial Number 0007306 Technician Jacob Cannon

Test Results Pass Calibration Date 23 Mar 2023

Calibration Due
iti jti As Manufa

Initial Condition As Manufactured Temperature 2344 °C +0.25 °C

Description SoundTrack LxT Class 1 Humidity 602 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 85.97 kPa +0.13kPa
Firmware Revision: 2.404

Evaluation Method Tested with: Data reported in dB re 20 pPa.

Larson Davis CAL291. S/N 0108
PCB 377B02. S/N 345235

Larson Davis PRMLxT1. S/N 077641
Larson Davis CAL200, S/N 8079

Compiiant to Manufacturer Specifications and the following standards when combined with
Calibration Certificale from procedure D0001.8378:

Compiiance Standards

ANSI $1.4-2014 Class 1
ANSI S1.4 (R2006) Type 1
ANSI S1.11 (R2009) Class 1
ANSI 51.25 (R2007)

ANSI $1.43 (R2007) Type 1

IEC 80651:2001 Type 1
IEC 60804:2000 Type 1
IEC 61252:2002

IEC 61260:2001 Class 1
IEC 61672:2013 Class 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (Sl)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISONEC 17025:2017.

Test points marked with a § in the uncertainties column do not fall within this laboratory’s scope of accreditation.

The quality system is registered to ISO 8001:2015.

This calibration Is a direct comparisan of the unit under test to the listed reference standards and did not involve any sampling plans to

complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by

the customer as needed.
The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measuremant (GUM). A
coverage factor of approximately 2 sigma (k=2) has been appliad to the standard uncertainty to express the expanded uncertainty at

approximalely 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization Issuing this report.

Correclion data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5, 2018-09-10

For 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to
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112" adaptor is used with the preamplifier.

Certificate Number 2023003664

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 yPa

Periodic lests were parformed in accordance with procedures from IEC 61672-3:2013 / ANSI/ASA §1.4-2014/Part3.

Pattern approval for IEC 6§1672-1:2013 / ANSI/ASA §1.4-2014/Part 1 successfully completed by Physikalisch-Technische Bundesanstalt
(PTB) on 2007-10-09 reference number PTB-1.72-4034218.

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSI/ASA §1.4-2014/Part
3, for the environmaental conditions undar which the tests were performad. As evidenca was publicly availabls, from an independant
testing organization responsible for approving the resulls of pattern-evaluation tests performed in accordance with IEC 61672-2:2013 /
ANSIASA S1.4-2014/Part 2, to demonstrate that the model of sound level meter fully conformed to the class 1 specifications in IEC
61672-1:2013 /| ANSI/ASA S1.4-2014/Part 1; the sound level meter submitted for testing conforms to the class 1specifications in |EC

61672-1:2013 / ANSI/ASA S1.4-2014/Part 1.

Standards Used
Description CalDate  Cal Due Cal Standard
Larson Davis CAL291 Residual Intensity Calibrator 2022-09-09  2023-09-09 001230
Hart Scientific 2626-H Temperature Probe 2021-08-25  2023-05-25 006798
Larson Davis CAL200 Acoustic Calibrator 2022-07-21  2023-07-21 007027
Larson Davis Model 831 2023-02-22  2024-02-22 007182
PCB 377A13 1/2 inch Prepolarized Pressure Microphone  2023-03-06  2024-03-06 007185
SRS DS360 Ultra Low Distortion Generator 2022-03-29  2023-03-29 007635
Larson Davis 1/2" Preamplifier for Model 831 Type | 2022-09-28 2023-09-28 PCBO004783
Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI $1.4-2014 Part 3: 10
Expanded
M t L
easuremen Test Result [dB]  Lower Limit |dB] Upper Limit [dB] Uncertainty [dB]
1000 Hz 114.01 113.80 114.20 0.14
Loaded Circuit Sensitivity
Test Result Lower Limit Upper Limit Expanded
Measurement 2
[dBrel ¥/ Pa] [dB re1V/Pa| |[dBrel V/Pa] Uncertainty [dB]
1000 Hz -49.94 -52.44 -48.33 0.14

(UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI §1.4-2014 Part

1: 5.5
Frequency [Hz] Test Result [dB]
125 -0.22
1000 0.14
8000 -3.28

— End of measurement results—

Acoustic Signal Tests, C-weighting
Measured according to IEC 61672-3:2013 12 and ANSI S1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test

Expected [dB] Lower Limit(dB]  Upper Limit [dB] | ﬂfj:‘:;';:;‘;
0.20 1.20 0.80 0.23
0.00 -0.70 0.70 0.23
-3.00 -5.50 150 0.32

- End of measurement results—

Result

Pass

Result

Pass

Result

Pass
Pass
Pass
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Certificate Number 2023003664

Seif-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANSI 51.4-2014 Part 3: 11.1

Measurcment

A-weighted

Test Result [dB]
40.44

- End of measurement results—

-- End of Report—

Signatory: _Jacoph Cannon
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Calibration Certificate

Certificate Number 2023003641

Cusfomer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number  D0001.8378

Serial Number 0007306 Technician Jacob Cannon
Test Results Pass Calibration Date 23 Mar 2023
Calibration Due
s f
Initial Condition As Manufactured Temperature 2362 °C +0.25°C
Description SoundTrack LxT Class 1 Humidity 481 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 86.13 kPa +0.13kPa

Firmware Revision: 2.404

Evaluation Method Tested electrically using Larson Davis PRMLxT1 S/N 077641 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 yPa assuming a microphone sensitivity of 50.0

mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0O001.8384:

IEC 60651:2001 Type 1 ANSI §1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI S1.4 (R2006) Type 1
IEC 61252:2002 ANSI §1.25 (R2007)

IEC 61672:2013 Class 1 ANSI S1.43 (R2007) Type 1
IEC 61260:2001 Class 1 ANSI §1.11 (R2009) Class 1

Issuing lab cerlifies that the instrument described abave meels or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a } in the uncertainties column do not fall within this laboratory's
scope of accreditation,

The quality system is registered to 1SO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the SO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at

approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract Is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supperling Firmware Version
4.0.5, 2019-02-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa
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Description
Hart Scientific 2626-H Temperature Probe
SRS DS360 Ultra Low Distortion Generator

Certificate Number 2023003641

Standards Used

Cal Date Cal Due Cal Standard
2021-08-25  2023-05-25 006798
2022-03-29  2023-03-29 007635

LARSON DAVIS - A PCB DIVISION
1681 West 820 North

Provo, UT 84601, United States
716-684-0001

2023-3-23T14:35:34

Ay,
s‘\‘\\z//{i"'-_ @!
E — T e e
%~ |AccREbiTED)
Uil CEVI 4362201
Page 2 of 8

©LARSON DAVIS

A PCB DIVISION

DO001.8407 Rev G

nansluemuny



Certificate Number 2023003641

Z-weight Filter Response
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Frequency [Hz]

e N ominal

I Devialion s Lower Limil === Upper Limit

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI §1.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI $1.4:1983 (R20086) 5.1 and 8.2.1; ANSI $1.4-2014 Part 1: 5.5

Frequency [Hz]

6.31
63.10
125.89
251.19
501.19
1,000.00
1,995.26
3,981.07
7,943.28
15,848.93
19,952.62

Test Result [dB]

-0.39
-0.05
-0.04
-0.06
-0.02

0.00
-0.02

0.00

0.03
-0.09
-0.37

Deviation [dB]

-0.39
-0.05
-0.04
-0.06
-0.02

0.00
-0.02

0.00

0.03
-0.09
-0.37

Lower limit [dB] Upper limit [dB]
1.1 0.33
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.42 0.32
-0.91 0.41

— End of measurement results—

Expanded
Uncertainty [dB]
0.15

0.15
0.15
0.15

0.15

0.15

0.156

0.15

0.15

0.15

0.15

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023003641
A-weighted Broadband Log Linearity: 8,000.00 Hz

1.0

0.8
0.8 ™
04 .|
o 0.2
=
5 0.0 kﬁm—.—.—.—.—l—u—-—l—t—u—-—i—-r_—
£ 02
w
-0.4
-0.8
0.8
10
10.0 0.0 500 70.0 80.0 1100 130.0 150.0

Level Injected [dB]

W Emor —— Lower Limit —— Upper Limit

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI| 51.4-2014 Part 3: 16 for compliance to [EC 61672-1:2013
5.6, IEC 60804:2000 6.2, |IEC 61252:2002 8, ANSI S1.4 (R2006) 6.9, ANSI S1.4-2014 Part 1: 5.6, ANSI 51.43 (R2007) 6.2
Expanded

Level [dB] Error [dB] Lower limit [dB] Upper limit [dB] Uncertainty [dB] Result
36.00 0.59 -0.70 0.70 0.16 Pass
37.00 0.47 -0.70 0.70 0.16 Pass
38.00 0.38 -0.70 0.70 0.16 Pass
39.00 0.25 -0.70 0.70 0.16 Pass
40,00 0.19 -0.70 0.70 0.16 Pass
41.00 0.19 -0.70 0.70 0.16 Pass
42.00 0.12 -0.70 0.70 0.16 Pass
43.00 0.06 -0.70 0.70 0.16 Pass
44.00 0.05 -0.70 0.70 0.17 Pass
45.00 0.05 -0.70 G.70 0.18 Fass
46.00 0.04 -0.70 0.70 0.16 Pass
47.00 0.02 -0.70 0.70 0.16 Pass
48.00 0.00 -0.70 0.70 0.16 Pass
49.00 -0.03 -0.70 0.70 0.16 Pass
54,00 -0.03 -0.70 0.70 0.16 Pass
59.00 -0.04 -0.70 0.70 0.16 Pass
64.00 -0.04 -0.70 0.70 0.16 Pass
69.00 -0.04 -0.70 0.70 0.16 Pass
74.00 -0.04 -0.70 0.70 0.16 Pass
79.00 -0.04 -0.70 0.70 0.16 Pass
84.00 -0.05 -0.70 0.70 0.16 Pass
89.00 -0.04 -0.70 0.70 0.16 Pass
94.00 -0.05 -0.70 0.70 0.16 Pass
99.00 -0.01 -0.70 0.70 015 Pass

104.00 0.00 -0.70 0.70 0.16 Pass
109.00 0.00 -0.70 0.70 0.15 Pass
114.00 0.00 -0.70 0.70 0.15 Pass
119.00 0.00 -0.70 0.70 0.15 Pass
124.00 -0.01 -0.70 0.70 0.15 Pass
128.00 0.01 -0.70 0.70 0.15 Pass
134.00 -0.01 -0.70 0.70 0.15 Pass
136.00 0.00 -0.70 0.70 0.15 Pass
137.00 -0.01 -0.70 0.70 0.15 Pass
138.00 -0.01 -0.70 0.70 0.15 Pass
139.00 -0.01 -0.70 0.70 0.15 Pass

= End of measurement results—

LARSON DAVIS — A PCB DIVISION

i e O s WA ®ARSON DAVIS

%= [ACCREDITED) SR B SIS
716-684-0001 ‘4,,‘ﬁ\:.\ L'T.'ewm::v : APCB DIVISION

2023-3-23T14:35:34 Page 4 of 8 DO001.8407 Rev G

nansluemuny



Certificate Number 2023003641

Peak Rise Time

Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI §1.4:1983 (R2006) 8.4.4

Amplitude [dB] Duration [ps| Expanded
Test Result [dB]  Lower limit [dB]  Upper limit [dB] Uncertainty [4B] Result
137.85 40 Negative Pulse 135.26 133.82 135.82 0.15 Pass
Positive Pulse 135.25 133.81 135.81 0.15 Pass
30  Negative Pulse 134.29 133.82 135.82 0.15 Pass
Positive Pulse 134.29 133.81 135.81 0.15 Pass
-- End of measurement results—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI S1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
136.85 3 OVLD +0.50 0.15% Pass
5 OVLD +1.00 0.15% Pass
10 OVLD +£1.50 0.15¢ Pass
126.85 3 -0.14 +0.50 0.15% Pass
5 -0.13 +1.00 016 1 Pass
10 OVLD +1.50 0.15% Pass
116.85 3 -0.14 +0.50 0.15 % Pass
5 -0.12 £1.00 0.15 ¢ Pass
10 -0.18 +1.50 0151 Pass
106.85 3 -0.14 +0.50 0.15% Pass
5 0.1 +1.00 0.15F Pass
10 -0.25 +1,50 015t Pass
-- End of measurement results—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Cresl Factor measured according to IEC 60651:2001 9.4.2 and ANS| S1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
136.85 3 OVLD +0.50 0.15%F Pass
5 OVLD +1.00 0.15% Pass
10 QVLD +1.50 0.15% Pass
126.85 3 -0.13 +0.50 0.15% Pass
5 -0.12 + 1.00 0.15¢% Pass
10 OVLD +1.50 015t Pass
116.85 3 -0.13 +0.50 0.15% Pass
5 -0.12 +1.00 0.15% Pass
10 -0.17 + 1.50 0.15% Pass
106.85 3 -0.14 +0.50 0.15% Pass
5 -0.12 +1,00 0.15 % Pass
10 -0.24 +1.50 0.15% Pass

— End of measurement results—
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Certificate Number 2023003641

Gain
Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANSI S$1.4-2014 Part 3: 17.3 and 17.4
Expanded

Measurement Test Result [dB] Lower limit [dB]  Upper limit [dB] Unce ty [dB] Result

0 dB Gain 93.95 93.90 94.10 0.15 Pass

0 dB Gain, Linearity 41.16 40.30 41.70 0.16 Pass

OBA Low Range 94.00 93.90 94.10 0.15 Pass

OBA Narmal Range 94.00 93.20 94,80 0.15 Pass

- End of measurement results—
Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI §1.4-2014 Part 3: 11.2

Measurement Test Result [dB] Upper limit [dB] Result
A-weight Noise Floor 26.99 36.00 Pass
C-weight Noise Floor 27.20 35.00 Pass
Z-weight Noise Floor 33.04 39.00 Pass

- End of measurement results—
Total Harmonic Distortion
Measured using 1/3-Octave fillers
; Expanded
Measurement t[dB U
Test Result [dB] Lower Limit [dB] pper Limit [dB] Uncertainty [dB] Result

10 Hz Signal 135.85 135.05 136.65 0.15 Pass
THD -65.77 -58.00 0.00 Pass
THD+N -61.89 -58.00 0.00 Pass

— End of measurement results—
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Measured Level [dB]

The SLM is set to low range.

Frequency [Hz]
6.30

8.00
10.00
12.50
16.00
20.00
25.00
31.50
40.00
50.00
63.00
80.00
100.00
125.00
160.00
200.00
250,00
315.00
400.00
500.00
630.00
800.00
1,000.00
1,250.00
1,600.00
2,000.00
2,500.00
3,150.00
4,000.00
5,000.00
6,300.00
8,000.00
10,000.00
12,500.00
16,000.00
20,000.00

Certificate Number 2023003641

1/3-Octave Self-Generated Noise

r"""’r.‘

10.0 100.0 1000.0 10000,0
Frequency [Hz]

B Measured g~ Upper Limit

Test Result [dB] Upper limit [dB]
19.96 24.60
18.41 24.00
18.48 23.50
17.19 23.00
16.76 22.90
16.12 22.40
15.58 22.30
156.02 21.50
13.96 20.20
13.10 18.80
12.83 17.60
11.97 16.60
1.14 15.90
10.24 15.70

9.68 15.50
9.38 15.20
8.99 15.20
8.80 15.20
8.63 15.70
8,84 18.00
9.18 16.60
9.69 17.30
10.36 18.10
11.06 18.90
11.97 18.80
12.72 20.80
13.62 21.70
14.53 22.60
15.49 23.50
16.43 24,50
17.48 25.50
18.45 26.50
18.43 27.40
20.40 28.50
21.43 29.50
22.39 30.40

- End of measurement results--

100000.0

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
. Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023003641

-- End of Report—

Signatory: _Jacot Cannon
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Calibration Certificate

Certificate Number 2023003666

Cusfomer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number  D0001.8384

Serial Number 0007308 Technician Jacob Cannon

Test Results Pass Calibration Date 23 Mar 2023

Calibration Due
i As Manufactured

Initial Condition Tomperitir 2354 °C +0.25°C

Description SoundTrack LxT Class 1 Humidity 505 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 8596 kPa +0.13kPa
Firmware Revision: 2.404

Evaluation Method Tested with: Data reported in dB re 20 pPa.

Larson Davis CAL200, S/N 9079
Larson Davis CAL291. S/N 0108
PCB 377B02. S/N 345238

Larson Davis PRMLxT1. S/N 077643

Compiiance Standards Compliant to Manufacturer Speciiications and the following standards when combined wilh
Calibration Ceriificale from procedure D0001.8378:

IEC 60651:2001 Type 1 ANSI $1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI $1.4 (R2006) Type 1
IEC 61252:2002 ANSI S$1.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI $1.25 (R2007)

IEC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017.

Test points marked with a $ in the uncertainties column do not fall within this laboratory’s scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5, 2019-08-10

Far 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to
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Certificate Number 2023003666
1/2" adaptor is used with the preamplifier.

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

Periodic lests were parformed in accordance with procedures from |IEC 61672-3:2013 / ANSI/ASA 51.4-2014/Part3.

Pattern approval for [EC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 successfully completed by Physikallsch-Technische Bundesanstalt

(PTB) on 2007-10-09 reference number PTB-1.72-4034218.

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part
3, for the environmental conditions under which the tests were parformed. As evidence was publicly available, from an independent
testing organization responsible for approving the results of pattern-evaluation tests performed in accordance with IEC 61672-2:2013/
ANSI/ASA 51.4-2014/Part 2, to demonstrate that the model of sound level meter fully conformed to the class 1 specifications in IEC
61672-1:2013 | ANSI/ASA S1,4-2014/Part 1; the sound level meter submitted for testing conforms fo the class 1specifications in IEC

61672-1:2013 / ANSI/ASA S1.4-2014/Part 1.

Standards Used

Description CalDate  Cal Due Cal Standard

Larson Davis CAL291 Residual Intensity Calibrator 2022-09-09  2023-09-09 001250

Hart Scientific 2626-H Temperature Probe 2021-08-25  2023-05-25 006798

Larson Davis CAL200 Acoustic Calibrator 2022-07-21  2023-07-21 007027

Larson Davis Model 831 2023-02-22  2024-02-22 007182

PCB 377A13 1/2 inch Prepolarized Pressure Microphone — 2023-03-06  2024-03-06 007185

SRS DS360 Ultra Low Distortion Generator 2022-03-29  2023-03-29 007635

Larson Davis 1/2" Preamplifier for Model 831 Type 1 2022-09-28 2023-09-28 PCBO004783

Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI §1.4-2014 Part 3: 10
Expanded
Ry
Measurement Test Result [dB]  Lower Limit |dB) Upper Limit [dB] Uncertainty [dB] esult
1000 Hz 114.01 113.80 114.20 014  Pass
Loaded Circuit Sensitivity
Test Result Lower Limit Upper Limit Expanded

M t Result

Gepiansic [dBrelV/Pa]  |dBrel1V/Pa]  [|dBrei1V/Ps]  Uncertainty [dB]
1000 Hz -49.76 52.44 -48.33 014  Pass

— End of measurement results—

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI $1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI $1.4-2014 Part

1: 5.5
Frequency [Hzj] Test Result [dB] Expected [dB] Lower Limit [dB]  Upper Limit [dB]
125 -0.17 -D.20 -1.20 0.80
1000 0.16 0.00 -0.70 0.70
8000 -3.88 -3.00 -5.50 -1.50

-- End of measurement results—

Expanded

Uncertainty [dB] Result
0.23 Pass
0.23 Pass
0.32 Pass
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Certificate Number 2023003666

Self-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANSI $1.4-2014 Part 3: 11.1

Measurcment

A-weighted

Test Result [dB]
40.34

— End of measurement results—

— End of Report—-

Signatory: __Jacoh Cannon
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Calibration Certificate

Certificate Number 2023003654

Customer:

United Analyst and Engineering Consultant Co Ltd

No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,
Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number ~ D0001.8378
Serial Number 0007308 Technician Jacob Cannon
Test Results Pass Calibration Date 23 Mar 2023
Calibration Due
Initi jti A ct
nitial Condition As Manufactured A 2364 °C £0.26°C
Description SoundTrack LxT Class 1 Humidity 492 9%RH +2.0 %RH
Class 1 Sound Level Meter Static Pressure 86.07 kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Method Tested electrically using Larson Davis PRMLXT1 S/N 077643 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 yPa assuming a microphone sensitivity of 50.0
mV/Pa.
Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with

Calibration Certificate from procedure D0001.8384:

ANSI 51.4-2014 Class 1
ANSI 51.4 (R2006) Type 1
ANSI $1.25 (R2007)

ANSI §1.43 (R2007) Type 1
ANSI 51.11 (R2009) Class 1

IEC 60651:2001 Type 1
IEC 60804:2000 Type 1
IEC 81252:2002

IEC 61672:2013 Class 1
IEC 61260:2001 Class 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a 1 in the uncertainties column do not fall within this laboratory’s
scope of accreditation.

The quality system Is registered to SO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not invalve any sampling plans lo
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the 1SO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5, 2019-09-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 yPa
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Description

Hart Scientific 2626-H Temperature Probe
SRS DS360 Ultra Low Distortion Generator

Certificate Number 2023003654

Standards Used
Cal Date Cal Due Cal Standard
2021-08-25  2023-05-25 006798
2022-12-29 2023-12-29 007118
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Certificate Number 2023003654

Z-weight Filter Response
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Frequency [Hz]
N ominal W Deviation s Lower Limit e Upper Limit

Electrical signal test of frequency weighling performed according to IEC 61672-3:2013 13 and ANSI §1.4-2014 Part 3. 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI S$1.4:1983 (R2006) 5.1 and 8.2.1; ANSI $1.4-2014 Part 1: 5.5

Frequency [Hz]

6.31
63.10
125.89
251.19
501.19
1,000.00
1,995.26
3,981.07
7,943.28
15,848.93
19,952.62

“Test Result [dB]

-0.41
-0.06
-0.04
-0.05
-0.03

0.00
-0.03
-0.02

0.02
-0.08
-0.37

Deviation [dB] Lower limit [dB]  Upper limit [dB]
-0.41 -1.11 0.33
-0.06 -0.30 0.30
-0.04 -0.30 0.30
-0.06 -0.30 0.30
-0.03 -0.30 0.30

0.00 -0.30 0.30
-0.03 -0.30 0.30
-0.02 -0.30 0.30

0.02 -0.30 0.30
-0.08 -0.42 0.32
-0.37 -0.91 0.41

- End of measurement results—

Expanded
Ducetapir g
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.156 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
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Certificate Number 2023003654

A-weighted Broadband Log Linearity: 8,000.00 Hz
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Broadband level linearity performed according to IEC 61672-3:2012 16 and ANSI S1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
5.6, IEC 60804:2000 6.2, |IEC 61252:2002 8, ANSI S1.4 (R2006) 6.9, ANSI $1.4-2014 Part 1: 5.6, ANS| 51.43 (R2007) 6.2
Expanded

Level [dB] Error [dB] Lower limit [dB] Upper limit [dB] Uncertainty [dB] Result
36.00 0.69 -0.70 0.70 0.16 Pass
37.00 0.52 -0.70 0.70 0.16 Pass
38.00 0.45 -0.70 0.70 0.16 Pass
39.00 0.32 -0.70 0.70 0.16 Pass
40.00 0.24 -0.70 0.70 0.16 Pass
41.00 0.16 -0.70 0.70 0.16 Pass
42.00 0.10 -0.70 0.70 0.16 Pass
43.00 0.11 -0.70 0.70 0.17 Pass
44.00 0.07 -0.70 0.70 0.17 Pass
45.00 0.06 -0.70 0.70 0.16 Pass
46.00 0.03 -0.70 0.70 0.16 Pass
47.00 0.02 -0.70 0.70 0.16 Pass
48.00 -0.01 -0.70 0.70 0.16 Pass
49.00 0.00 -0.70 0.70 0.16 Pass
54.00 -0.03 -0.70 0.70 0.16 Pass
59.00 -0.05 -0.70 0.70 0.16 Pass
64.00 -0.04 -0.70 0.70 0.16 Pass
69.00 -0.04 -0.70 0.70 0.16 Pass
74.00 -0.04 -0.70 0.70 0.16 Pass
79.00 -0.05 -0.70 0.70 0.16 Pass
84.00 -0.04 -0.70 0.70 0.16 Pass
89.00 -0.05 -0.70 0.70 0.16 Pass
94.00 -0.04 -0.70 0.70 0.16 Pass
99.00 0.01 -0.70 0.70 0.15 Pass

104.00 0.01 -0.70 0.70 0.15 Pass
109.00 0.01 -0.70 0.70 0.156 Pass
114.00 0.00 -0.70 0.70 0.15 Pass
119.00 -0.01 -0.70 0.70 0.16 Pass
124.00 0.01 -0.70 0.70 0.15 Pass
128.00 0.00 -0.70 0.70 0.15 Pass
134.00 0.00 -0.70 0.70 0.15 Pass
136.00 0.00 -0.70 0.70 0.15 Pass
137.00 0.00 -0.70 0.70 0.15 Pass
138.00 0.00 -0.70 0.70 0.15 Pass
139.00 0.00 -0.70 0.70 0.15 Pass

-- End of measurement results—

LARSON DAVIS - A PCB DIVISION

Peov, T AGD, Ui S st WV ©®LARSON DAVIS

716-684-0001 o Sl e A PGB DIVISION

207332271 6:53:02 Paged4 of 8 1I0001.8407 Rey G

nansluemuny



Certificate Number 2023003654

Peak Rise Time

Peak rise time performed according to |IEC 60651:2001 9.4.4 and ANS| 51.4:1983 (R2006) 8.4.4

Expanded
Amplitude [dB] Duration [us] e xp
p [dB] ns Test Result [dB] Lower limit [dB]  Upper limit [dB] Uncertainty [dB] Result
137.85 40 Negative Pulse 135.16 133.68 135.68 0.15 Pass
Paositive Pulse 135.16 133.67 135.67 0.15 Pass
30 Negative Pulse 133.97 133.68 135.68 0.15 Pass
Positive Pulse 13412 133.67 135.67 0.15 Pass
- End of measurement results—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 80851:2001 9.4.2 and ANSI S1.4:1983 (R2006) 8.4.2
Awmplitude [dB] Crest Factor Test Result [dB] Limiis [dB] Expanded Uncertainty {dB] Result
136.85 3 OVLD + 0.50 0.15¢% Pass
5 OVLD +1.00 0.15 ¢ Pass
10 OVLD +1.50 0.15% Pass
126.85 3 -0.13 +0.50 0.15¢ Pass
5 -0.14 +1.00 0.16 £ Pass
10 OVLD +1.50 0.15% Pass
116.85 3 -0.14 +0.50 015f Pass
5 -0.12 +1.00 0.15% Pass
10 -0.26 + 1.50 0.15% Pass
106.85 3 -0.15 +0.50 0.15% Pass
5 -0.13 +1.00 015% Pass
10 0.00 +1.50 0.15% Pass
— End of measurement results—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Creslt Factor measured according to IEC 60651:2001 9.4.2 and ANSI 51.4:1983 (R2008) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
136.85 3 OVLD + 0.50 0.15% Pass
5 OVLD + 1.00 0.156% Pass
10 OVLD + 1.50 0.15% Pass
126.85 3 -0.13 +0.50 0.15% Pass
5 -0.13 +1.00 0.15% Pass
10 QVLD +1.50 015% Pass
116.85 3 -0.14 +0.50 0.15% Pass
5 -0.13 +1.00 0.15% Pass
10 -0.26 +1.50 0.15% Pass
106.85 3 -0.15 + 0.50 0.16% Pass
5 -0.14 +1.00 015 % Pass
10 -0.26 + 1.50 0.15% Pass

— End of measurement results—
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Certificate Number 2023003654

Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANS| §1.4-2014 Part 3: 17.3 and 17.4

Measurement

0 dB Gain

0 dB Gain, Linearity
OBA Low Range
OBA Normal Range

Gain
Test Result [dB] Lower limit [dB]  Upper limit [dB]
93.95 93.90 94.10
41.12 40.30 41.70
94.00 93.90 94 10
94.00 93.20 94.80

- End of measurement results--

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI $1.4-2014 Part 3: 11.2

Measurement

A-weight Noise Floor
C-weighl Noise Floor
Z-weight Noise Floor

Measured using 1/3-Octave filters
Measurement

10 Hz Signal
THD
THD+N

Test Result [dB] Upper limit [dB]
26.99 36.00
26.75 35.00
32.72 39.00

— End of measurement results—

Total Harmonic Distortion

Test Result [dB] Lower Limit [dB] Upper Limit [dB]
135.72 135.05 136.65
-66.98 -58.00
-62.79 -58.00

— End of measurement results—

Expanded

Result
Uncertainty [dB]
0.15 Pass
0.16 Pass
0.15 Pass
0.15 Pass
Result
Pass
Pass
Pass
Expanded
Uncertainty [dB] by
0.15 Pass
0.01% Pass
0.01% Pass
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az
28
24
20
16
12

Measured Level [dB]

1.0

The SLM is set to low range.

Frequency [Hz|
6.30

8.00
10.00
12.50
16.00
20.00
25.00
31.50
40.00
50.00
63.00
80.00
100.00
125.00
160.00
200.00
250.00
315.00
400.00
500.00
630.00
800.00
1,000.00
1,250.00
1,600.00
2,000.00
2,500.00
3,150.00
4,000.00
5,000.00
6,300.00
8,000.00
10,000.00
12,500.00
16,000.00
20,000.00

Certificate Number 2023003654

1/3-Octave Self-Generated Noise

Test Result [dB]

2017
18.77
18.00
17.78
15.73
16.18
14.40
13.51
12.61
11.82
10.73
9.86
9.25
8.88
8.17
8.12
7.81
7.95
8.02
8.52
8.96
9.59
16.38
11.10
11.95
12.80
13.67
14.58
15.52
16.48
17.43
18.47
19.41
20.40
21.37
22.38

- End of measurement results—

Frequency [Hz]

1000.0

W Measured —g~ Upper Limt

Upper limit [dB]

24.80
24.00
23.50
23.00
22.90
22,40
22.30
21.50
20.20
18.80
17.60
16.60
15.80
15.70
15.50
15.20
15.20
15.20
15.70
16.00
16.60
17.30
18.10
18.90
19.80
20.80
21.70
22.60
23.50
24.50
25,50
26.50
27.40
28.50
29.50
30.40

10000.0 100000.0

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023003654

— End of Report--

Signatory: __Jacod Cannow
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Calibration Certificate

Certificate Number 2023003671

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumyvit Read,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number ~ D0001.8384

Serial Number 0007309 Technician Jacob Cannon

Test Results Pass Calibration Date 24 Mar 2023

Initial Condition As Manufactured ‘;::;‘:'::;::“" T ——

Description SoundTrack LxT Class 1 Humidity 506 9%RH + 2.0 %RH
Class 1 Sound Level Meter Static Pressure 85.68 kPa +0.13kPa

Firmware Revision: 2.404

Evaluation Method Tested with: Data reported in dB re 20 uPa.
Larson Davis PRMLxT1. S/N 077644
Larson Davis CAL291. S/N 0108
PCB 377B02. S/N 345239
Larson Davis CAL200. S/N 9079

Compliance Standards Compiiant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8378:

IEC 60651:2001 Type 1 ANSI| $1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI S1.4 (R2006) Type 1
IEC 61252:2002 ANSI S1.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI 51.25 (R2007)

IEC 61672;2013 Class 1 ANSI $1.43 (R2007) Type 1

Issuing lab certifies that the instrument described above meats or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable 1o the International System of Units (SI1)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meels the
requirements of ISO/IEC 17025:2017.

Test points marked with a 1 in the uncertainties column do not fall within this laboratory’s scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a direct comparison of the unit under test ta the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncerainties were computed in accordance with the 1SO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5, 2018-08-10

For 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" Lo
LARSON DAVIS — A PCB DIVISION
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Certificate Number 2023003671

1/2" adaptor is used with the preamplifier.

Calibration Check Freguency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 / ANSI/ASA $1.4-2014/Part3.

Pattern approval for IEC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 successfully completed by Physikalisch-Technische Bundesanstalt

(PTB) on 2007-10-09 reference number PTB-1.72-4034218.

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSI/ASA S§1.4-2014/Part
3, for the environmental conditions under which the tests were performed. As evidence was publicly available, from an independent
testing organization responsible for approving the resulls of pattern-evaluation tests performed in accordance with IEC 61672-2:2013 /
ANSI/ASA S1.4-2014/Part 2, 1o demonstrate that the model of sound level meter fully conformed to the class 1 specifications in IEC
61672-1:2013 / ANSI/ASA S1.4-2014/Part 1; the sound level meter submitted for testing conforms to the class 1specifications in IEC

61672-1:2013 / ANSI/ASA §1.4-2014/Part 1.

Standards Used
Description CalDate  Cal Due Cal Standard
Larson Davis CAL291 Residual Intensity Calibrator 2022-09-09  2023-09-09 001250
Hart Scientific 2626-H Temperature Probe 2021-08-25  2023-05-25 006798
Larson Davis CAL200 Acoustic Calibrator 2022-07-21  2023-07-21 007027
Larson Davis Model 831 2023-02-22  2024-02-22 007182
PCB 377A13 1/2 inch Prepolarized Pressure Microphone ~ 2023-03-06  2024-03-06 007185
SRS DS360 Ultra Low Distortion Generator 2022-03-29  2023-03-29 007635
Larson Davis 1/2" Preamplifier for Model 831 Type 1 2022-09-28  2023-09-28 PCB0004783
Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI §1.4-2014 Part 3: 10
Expanded
M t
easurement Test Result [dB]  Lower Limit |dB] Upper Limit [dB] Uncertainty [dB] Resul
1000 Hz 114.00 113.80 114.20 014  Pass
Loaded Circuit Sensitivity
T e Test Result Lower Limit Upper Limit Expanded Result
[dBrel V/Paj |dB re 1 V/ Pal |dB re 1 V/Pal Uncertainty |dB]|
1000 Hz -49.99 -52.44 -48.33 0.14 Pass

— End of measurement results-—

Acoustic Signal Tests, C-weighting

Measured according to IEC 81672-3:2013 12 and ANSI 51.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI $1.4-2014 Part

1:5.5
Frequency [Hz] Test Result [dB] ~ Expected [dB] Lower Limit [dB]  Upper Limit [aB] Spmuded " Hsels
Uncertainty [dB]
125 -0.06 -0.20 .20 0.80 023  Pass
1000 0.12 0.00 0.70 0.70 023  Pass
8000 -5.12 23,00 -5.50 -1.50 032  Pass

- End of measurement results—
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Certificate Number 2023003671

Seif-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANSI 51.4-2014 Part 3: 11.1

Mcasurcment

A-weighted

Test Result [dB]
40.25

— End of measurement results—

— End of Report—

Signatory: _Jacoph Cannon
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Calibration Certificate

Certificate Number 2023003643

Customer:

United Analyst and Engineering Consultani Co Ltd
No. 81 Soi Udonsuk 41, Sukhumyvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number  D0001.8378
Sarial Number 0007309 Technician Jacob Cannon
Test Results Pass Calibration Date 23 Mar 2023
i - Calibration Due
Initial Condition As Manufactured Temperature 23.69 °C +0.25°C
Description SoundTrack LxT Class 1 Humidity 50.2 %RH +£2.0%RH
Class 1 Sound Level Meter Static Pressure 86.13 kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Method Tested electrically using Larson Davis PRMLXT 1 S/N 077644 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 yPa assuming a microphone sensitivity of 50.0
mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

IEC 60651:2001 Type 1 ANSI $1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI §1.4 (R2006) Type 1
IEC 61252:2002 ANSI §1.25 (R2007)

IEC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1
IEC 61260:2001 Class 1 ANSI $1.11 (R2009) Class 1

Issuing lab cerlifies thal the instrument described above meets or exceeds all specificalions as slated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (Slh)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a 1 in the uncertainties column do not fall within this laboratory's
scope of accreditation.

The quality system is registered to ISO 9001:2016.

This calibration is a direct comparison of the unit under test ta the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertaintics were computed in accordance with the 1SO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supperling Firmware Version
4.0.5, 2019-08-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa
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Certificate Number 2023003643

Standards Used

Description CalDate  Cal Due Cal Standard

Hart Scientific 2626-H Temperature Probe 2021-08-25  2023-05-25

SRS DS360 Ultra Low Distortion Generator 2022-03-30  2023-03-30
LARSON DAVIS — A PCB DIVISION i, @
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Certificate Number 2023003643

Z-weight Filter Response

1.0 8.0

0.8

06 4.0
- 0.4 — 20 g
a 0.2 3

0.0 g oo 3
g ' | L T o
g 02 =
é 04 - | 2.0 E
n —

-0.8 1.0

0.8 3

-1.0 £.0

1 10 100 1000 10000 100000
Frequency [Hz]
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Electrical signal test of frequency weighting performed according 1o IEC 61672-3:2013 13 and ANSI 51.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI $1.4:1983 (R2006) 5.1 and 8.2.1 ANSI §1.4-2014 Part 1: 5.5

Frequency [Hz] Test Result [dB]  Deviation [dB]  Lower limit {dB]  Upper limit [dB] Umﬂfi:";:g Result
6.31 -0.29 -0.29 -1.11 0.33 0.15 Pass
63.10 -0.05 -0.05 -0.30 0.30 0.15 Pass
125.89 0.04 -0.04 .30 0.30 0.15 Pass
251.19 0.05 0.05 -0.30 0.30 0.15 Pass
501.19 0.03 -0.03 -0.30 0.30 0.15 Pass
1,000.00 0.00 0.00 0.30 0.30 0.15 Pass
1,995.26 -0.02 -0.01 -0.30 0.30 0.15 Pass
3,981.07 0.00 0.00 -0.30 0.30 0.15 Pass
7,943.28 0.04 0.04 .30 0.30 0.15 Pass
15.848.93 -0.07 -0.07 0.42 0.32 0.15 Pass
19,952.62 -0.36 -0.36 -0.91 0.41 0.15 Pass

— End of measurement results—
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Certificate Number 2023003643
A-weighted Broadband Log Linearity: 8,000.00 Hz
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Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI 51.4-2014 Part 3: 16 for compliance to |[EC 61672-1:2013
5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI S1.4 (R2006) 6.9, ANSI $1.4-2014 Part 1: 5.6, ANSI 51.43 (R2007)6.2

Expanded

Level [dB] Error [dB] Lower limit [dB]  Upper limit [dB] Uncertainty [dB] Result
36.00 0.61 -0.70 0.70 0.16 Pass
37.00 0.51 -0.70 0.70 0.16 Pass
38.00 0.39 -0.70 0.70 0.16 Pass
39.00 0.36 -0.70 0.70 0.16 Pass
40.00 0.26 -0.70 0.70 0.16 Pass
41.00 0.18 -0.70 0.70 0.16 Pass
42.00 0.14 -0.70 0.70 0.16 Pass
43.00 0.10 -0.70 0.70 0.17 Pass
44,00 0.08 -0.70 0.70 017 Pass
45.00 0.05 -0.70 0.70 0.16 Pass
46,00 0.01 -0.70 0.70 0.16 Pass
47.00 0.01 -0.70 0.70 0.16 Pass
48.00 0.01 -0.70 0.70 0.16 Pass
49.00 0.00 -0.70 0.70 0.16 Pass
54,00 -0.04 -0.70 0.70 0.16 Pass
59.00 -0.07 -0.70 0.70 0.16 Pass
64.00 -0.06 -0.70 0.70 0.16 Pass
69.00 -0.06 -0.70 0.70 0.16 Pass
74,00 -0.06 -0.70 0.70 0.16 Pass
79.00 -0.07 -0.70 0.70 0.16 Pass
84.00 -0.06 -0.70 0.70 0.16 Pass
89.00 -0.06 -0.70 0.70 0.16 Pass
a4 .00 -0.07 -0.70 n.70 Q.18 Pass
99.00 -0.01 -0.70 0.70 0.15 Pass
104.00 -0.01 -0.70 0.70 0.15 Pass
109.00 0.00 -0.70 0.70 0.15 Pass
114.00 0.00 -0.70 0.70 0.15 Pass
119.00 -0.02 -0.70 0.70 0.15 Pass
124.00 -0.01 -0.70 0.70 0.15 Pass
126.00 -0.01 -0.70 0.70 0.15 Pass
134.00 -0.01 -0.70 0.70 0.15 Pass
136.00 -0.01 -0.70 0.70 0.15 Pass
137.00 -0.01 -0.70 0.70 0.15 Pass
138.00 -0.01 -0.70 0.70 0.15 Pass
139.00 -0.02 -0.70 0.70 0.15 Pass
140.00 -0.02 -0.70 0.70 0.15 Pass
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Certificate Number 2023003643

- End of measurement results--

Peak Rise Time

Peak rise time performed according to IEC 606851:2001 9.4.4 and ANS| §1.4:1983 (R2006) 8.4.4

Expanded
Amplitade [dB] Duration [ps| 1 Xp
p 1 Test Result [dB] Lower limit {[dB]  Upper limit [dB] Uncertainty [dB] Result
137.85 40  Negative Pulse 134.90 133.44 135.44 0.15 Pass
Pasitive Pulse 134.89 133.43 135.43 0.15 Pass
30 Negative Pulse 133.95 133.44 135.44 0.15 Pass
Paositive Pulse 133.90 133.43 135.43 0.15 Pass
— End of measurement results—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32,0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI $1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Resull [dB] Limiis [dB] Expanded Uncertainty [dB] Result
136.85 3 QVLD +0.50 0.15 % Pass
5 QVLD +1.00 0.15% Pass
10 OVLD +1.50 0.15% Pass
126.85 3 -0.12 +0.50 0.15% Pass
5 -0.11 +1.00 0.16 Pass
10 OVLD + 1.50 0.15 ¢ Pass
116.85 3 0.13 + 0.50 0.15% Pass
5 -0.14 +1.00 0.15% Pass
10 -0.06 11.50 0.16% Pass
106.85 3 -0.13 +0.50 0.15% Pass
5 -0.12 +1.00 0.15% Pass
10 -0.16 +1.50 0.15% Pass
-- [ind of measurement results—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Cres! Factor measured according to IEC 60651:2001 9.4.2 and ANS| §1.4:1983 (R200€) 8.4.2
Amplitade [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
136.85 3 OVLD +0.50 0.15% Pass
5 OVLD +1.00 0.15¢% Pass
10 OVLD +1.50 0.15% Pass
126.85 3 -0.12 +0.50 0.15% Pass
5 -0.11 + 1.00 015+ Pass
10 QVLD +1.50 0.15% Pass
116.85 3 -0.13 +0.50 0.15% Pass
5 -0.12 +1.00 0151 Pass
10 -0.08 +1.50 0.15% Pass
106.85 3 -0.12 + 0.50 0.15% Pass
] -0.10 +1.00 0.165% Pass
10 -0.08 +1.50 0.15% Pass

— End of measurement results—

LARSON DAVIS — A PCB DIVISION .
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Certificate Number 2023003643

Gain

Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANSI §1.4-2014 Part 3: 17.3 and 17.4

Measurement

0 dB Gain

0 dB Gain, Linearity
OBA Low Range
OBA Normal Range

Test Result [dB] Lower limit [dB]  Upper limit [dB]
93.95 93.90 94.10
41.14 40.30 41.70
94.00 93.90 94.10
94.00 93.20 94.80

— End of measurement results—

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI $1.4-2014 Part 3: 11.2

Measurement

A-weight Noise Floor
C-weight Noise Floor
Z-weight Noise Floor

Measured using 1/3-Octave filters
Measurement

10 Hz Signal
THD
THD+N

Test Result [dB] Upper limit [dB]
2717 36.00
27.11 35.00
33.45 39.00

- End of measurement results—

Total Harmonic Distortion

Test Result [dB] Lower Limit [dB] Upper Limit [dB]
135.48 135.05 136.65
-66.97 -58.00
-62.77 -58.00

— End of measurement resulis—

Expanded Result
Uncertainty [dB]
0.15 Pass
0.16 Pass
815 Pass
0.15 Pass
Result
Pass
Pass
Pass
Expanded
Uncertainty [dB] Beout
0.15 Pass
0.01% Pass
0.01% Pass

LARSON DAVIS — A PCB DIVISION
1681 West 820 North

Provo, UT 84601. United States
716-684-0001

2023-3-23T14:50:28
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Certificate Number 2023003643

1/3-Octave Self-Generated Noise

Measured Level [dB]

1.0 10.0 100.0 1000.0 10000.0 100000.0
Frequency [Hz]

| Measured -4~ Upper Limit

The SLM s set to low range.

Frequency [Hz] Test Result [dB] Upper limit [dB] Result
6.30 20.34 24.60 Pass

8.00 19.89 24.00 Pass
10.00 18.12 23.50 Pass
12.50 18.13 23.00 Pass
16.00 16.66 22.90 Pass
20.00 15.98 22.40 Pass
25.00 15.30 22.30 Pass
31.50 14.43 21.50 Pass
40.00 13.41 20.20 Pass
50.00 12:32 18.80 Pass
63.00 1.73 17.60 Pass
80.00 10.83 16.60 Pass
100.00 10.13 16.90 Pass
125.00 9.49 15.70 Pass
160.00 9.11 15.50 Pass
200.00 8.50 15.20 Pass
250.00 8.22 15.20 Pass
315.00 8.28 15.20 Pass
400.00 8.42 15.70 Pass
500.00 8.75 16.00 Pass
630.00 9.18 16.60 Pass
800.00 9.71 17.30 Pass
1,000.00 10.35 18.10 Pass
1,250.00 11.09 18.90 Pass
1,600.00 11,95 19.80 Pass
2,000.00 12.88 20.80 Pass
2,500.00 13.79 21.70 Pass
3,150.00 14.69 22.60 Pass
4,000.00 15.54 23.50 Pass
5,000.00 16.54 24.50 Pass
6,300.00 17.56 25.50 Pass
8,000.00 18.54 26.50 Pass
10,000.00 19.55 27.40 Pass
12,500.00 20.51 28.50 Pass
16,000.00 21.52 29.50 Pass
20,000.00 22 51 2040 Pass

-- End of measurement results—

LARSON DAVIS — A PCB DIVISION

Provo, UT 4601 Untd St o W ©®LARSON DAVIS

T, T e
%~~~ [ACCREDITED] A PCB DIVISION
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Certificate Number 2023003643

— End of Report—

Signatory: _Jagad Connon

LARSON DAVIS — A PCB DIVISION
1681 Wesl 820 North

Provo, UT 84601, United States
716-684-0001

2023-3-23T14:50.38
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 usc&zﬁ-‘rlsrmzs
TEL.0-27{7-3000-29 FAX.(0-2719-9484 CALIERATION 0008
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Cert.No.. 23CH1487
Page.: 10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : EcoSense

Model : pH100A

Serial No. : JC03354

ID No. : UAE EFM.063/2562(ENV.pH 03/62)

Condition As-Received: Used ltem

Received Date : 21 November 2023

Calibration Date : 22 November 2023

Reference : 2311-0720WSC-1

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

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

Ambient Temperature : (26 ¢ 2.5) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHS8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

L}
Approved by : Sﬂbu"‘vo

Approved Signatory

(\/{ Saithip Meangmai
( ) Warakom Lemgagtrakul

( ) Ponpan Paipim
Issue Date : 27 November 2023

The Uncertainties are for a confidence probability of approximately 95%

This cerificale 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.

wnanslueua
A 0061266



Cert.No.: 23CH1487
Page.: 20f3
Condition of this calibration result

1. Reference Standard Instrument ;-

Instrument Serial No. D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2) Ref, Standard Thermometer 4982054 110RC044 231908 28 July 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)

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

Buffer Soluticn Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 913598 14 July 2025
pH 6.985 CPA chem 913599 14 July 2024
pH 9.997 CPA chem 940106 02 Nov 2024

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 Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (+mV) K
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2,00
S/N.: JC03354 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 ~178 10.01 0.58 2.00

S/
onaslumunA
a 1191352



Cert.No.: 23CH1487
Page.. 3c0f3
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
{(mVv) () k
pH Electrode 4,008 4.01 174 0.0085 2.05
8/N.: 23090681A605377 6.985 7.00 -2 0.0099 2.00
6.985 7.00 -2 0.0093 2.00
9.997 10.00 -177 0.0092 2.00
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : &
- Serial No. : 23000681A605377
Dimension of probe;
- Length : 110 mm
- Diameter : 12 mm
- Immersion Depth : 100 mm
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (£°C) k
25.0 25.002 25.1 0.098 Q.13 2.00
300 30.001 30.1 0.099 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

factor k., providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

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

Cert.No.: 23TW174
Page.: 1 of 2

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 :

( ) Malee Butkruea

DO Meter

YSlI

Pro 20i

18H110495
UAE.EFM.200/2561(ENV.DO.04/61)
25 July 2023

26 July 2023

2307-0788WSC-1

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

QmﬂM’p

Approved Signator'y

(v} Saithip Meangmai
{( ) Warakorn Lerngagtrakul

Issue Date : 27 July 2023

naslueuny
B 1320266



Condition of this result of calibration

1. Reference Standard Instruments :

Cert.No.: 23TW174

Page.: 2 of 2

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 1126143764 140RC004 22MM50 20 Sep 2023
2. Standard Material :-
Material Manufacturer Lot.Na. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 18H100129
Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
(mgfL) (mg/L} (mg/L)
8.18 8.18 0.0045

This report was certified only for the instrument we tested.|t is allowable to use for study
the system efficiency,The environmental impact control and present to organization it may concermed
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

-olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN})
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 P
TEL. 0-2717-3000-2¢  FAX.0-2719-9434
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NSC-TISI-TIS17028
CALIERATION 0008

Cert. No.: 23LM123
Page.: 1 0of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul

( ) Malee Butkruea
(/) Suwit Imjai

Issue Date :

DO Meter with Sensor

YSI

Pro 20i

18H110495
UAE.EFM.200/2561(ENV.DO.04/61)

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

TPA On Site Calibration Laboratory

25 July 2023
27 July 2023
(26£10)°C
(50+30)%
(220:22)V

Preecha Hlahib

Wl

Approved Signatory

4 August 2023

The Uncertainties are for a confidence probability of approximately 25%

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

wnansluemuAy
A 0056826



Equipment :

Condition As-Received :

Reference :

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with
Industrial Plafinum Resistance Thermometer { IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90,
Condition of this result of callbration

DO Meter with Sensor

Used ltem

2307-0788WSC-2

1. Reference standard instrument:-

Cert. No.: 23LM123
Page.: 2 0f 2

Instrument Serial No. Cert. No. Traceable Due Date

1) Digital Thermomaster 2188080 2211285 TPA 21 Oct 2023

2. This certificata is valid only to the ifem 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 : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 18H100129

Calibration| Immersion Standard vuc : . Coverage
Error Uncertainty

Point Depth Temperature Reading — Factor
(c) (mm ) (°C) (°c) (°C) (2°C) k
25.0 100 25.009 24.8 -0.209 0.16 2.00
30.0 100 30.010 298 -0.210 0.16 2.00
35.0 100 35.009 34,7 -0.309 0.16 2.00

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN} ;%g
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Cert.No.: 23CH1228
Page.: 10of 3
Certificate of Calibration
Equipment : Conductivity Meter
Manufacturer : YSI
Model : Pro30
Serial No. : 17A102921
ID No. : UAE.EFM.123/2560(ENV.SCT.03/60)
Condition As-Received: Used ltem
Received Date : 26 September 2023
Calibration Date : 28 September 2023
Reference : 2309-0882WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 + 2.5) ‘c
Relative Humidity : 50 * 15)%
Calibration Procedure: In -house method :

- CP-CH8 by direct measurement
with certified reference material (CRM)
- CP-CH8 by comparison with standard thermometer

Calibrated by : Saithip Meangmai

Approved by : S‘J‘ﬂ")"

Approved Signatory

{ .4 Saithip Meangmai
{ )Warakorn Lerngagtrakul
{ )} Ponpan Paipim

Issue Date : 2 QOctober 2023

The Uncertainties are for a confidence probabhility of approximately 95%

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

nansluemuAy
A 0053078



Cert.No.: 23CH1228

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878  130RC095 2311051 05 Sep 2024
2) Ref. Std.Thermometer 4982054  110RC044 231908 26 Jul 2024

- This Certification is traceable to Sl Throught Technology Promotion Association {Thailand - Japan)

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

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 nSicm CPA. Chem 913596 14 July 2024
12.880 mS/cm CPA Chem 913597 14 July 2024

- Control Conductivity calibration solution temperature by Water bath {25:0.1) ‘c
3. This certificate is valid oniy to the itemn calibrated on date and place of calibration.

Function : Conductivity Measurement
{*) After Adjustment at 1413.0 pSicm
Conductivity Electrode Serial No.: 17A100315

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
() k
1413.0 pSfem 1271.5 uSicm 1412 uSicm 9.2 pSfcm 2.00
12.880 mSicm 10.11 mS/cm 11.52 mSfcm 0.086 mSicm 2.00

Remark - UUC* = Unit Under Callbration

S/
nanslumunA
a 1182330



Cert.No.: 23CH1228

Page.: 30of 3
Calibration Results
Function : Temperature Measurement
(™) Without adjustment
This equipment was connected with Temperature Probe;
- Modei : PRO 30 COND-T
- Serial No. : 17A100315
Dimension of probe;
- Length : 95 mm
- Diameter : 25 mm
- Immersion Depth : 90 mm
Callbration Standard vuc* Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
(c) (c) (°c) (°c) (£°c) k
25.0 25,003 247 -0.303 0.13 2.00
30.0 30.004 29.7 -0.304 0.13 2.00
35.0 35.004 347 -0.304 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

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

lnaslualu
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
7139 MOO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

INNOVATIVE |

Wi buluirfid Bugwiwue $9a

"lllll]

NSC-TISI-TIS17025
CALIBRATIOND298

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

Customer

Name

Address

Certificate of Calibration

Certificate No : 23-TPM-253

UNITED ANALYST AND ENGINEERING Request No : Req-2023-0955
CONSULTANT CO.,LTD.
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Page : 172

Bangkok 10260

Unit Under Calibration Details

Calibration Parameter
Instrument Name
Manufacturer

Model

Serial Number
Resolution

ID Number

Temperature

Thermal Environment Monitor Range Calibration : 20 °C to 60 °C
3M Type of Sensor : RTD

QT-32 Sensor Diameter (mm) : 4.5
TPQO020025 Calibration Position (mm) :  67.5

0.1°C Intrument Status :  Used

UAE.EFM.008/2559

Calibration Environment and Details

Temperature
Humidity
Received Date
Calibrated Date

Calibration Procedure

Reference Standard

Traceability

Note

23°CL3°%C

55 %RH =+ 15 %RH

4 May 2023

12 May 2023

In-house method CP-TPM-01 by Comparison with Standard Thermometer.

Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTD100, SN:
08000057, 1D: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificate No., : QR23-

0494
This Certificate is traceable to SI Unit through Quality Reborn Co., Ltd., NSC-ONSC Accreditation No.:

Calibration 0292

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

approximately 95 %.

Approved By : M
Mr. Noppadon Luangart

Technical Manager
Issue Date : 12 May 2023

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the !mb@:gﬂ:ljhmquﬂu

FM-708-TPM-01 Rev.01 [ssue date 13/02/20



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL:

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

INMNOWVATIVE ‘

Wi SuTurfid Buawpua 410a

l 47 T W
NSC-TISI-TIS17025
CALIBRATIONO298

Calibration Note

UUC Adjustment

Result of Calibration :

Certificate No :

Not Adjust Request No :
Page :
Standard
UTC Reading Carrection Uncertainty
UUC Sensor Temperature
(°C) (*C) 2C)
(°C)
20.031 20.1 -0.1 0.13
25.033 25.1 =01 0.13
30.036 30.1 -0.1 0.13
35.039 35.1 -0.1 0.13
WET
40,040 40.1 -0.1 0.13
45.042 45.1 =01 0.13
50.045 50.1 =0.4 0.13
60.050 60.1 = 0.l 0.13
20,033 20.0 0.0 0.13
25.034 25.0 0.0 0.13
30.034 30.0 0.0 0.13
35.036 35.0 0.0 0.13
DRY
40.040 40.0 0.0 0.13
45.044 45.0 0.0 0.13
50,042 50.0 0.0 0.13
60.048 60.0 0.0 0.13
20.032 20.1 -0.1 0.13
25.034 25.1 -0.1 0.13
30.034 30.1 =0.1 0.13
35.037 35.1 -0.1 0.13
GLOBE

40.038 40.0 0.0 0.13
45.039 45.0 0.0 0.13
50.044 50.0 0.0 0.13
60.047 60.0 0.0 0.13

End of Certificate

Calibrated By :

23-TPM-253
Reg-2023-0955

22

%.

Mr. Sittichok Jlirapukdeesakun

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the lnmnﬂﬂljhj m’zuﬂu

FM-708-TPM-01 Rev.01 Issue date 13/02/20



INNOVATIVE INSTRUMENT CALIBRATION LAB

i

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
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7139 MOO 13, SO SUNTINAKORN 1| TAMBON BANG KAEQD,

"IIHIF

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 0540 THAILAND

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

WA Buluiriel Buawguue $ihe

NSC-TISI-TIS17025
CALIBRATIONO298

Certificate of Calibration
Customer Certificate No :
Name - UNITED ANALYST AND ENGINEERING Request No :

CONSULTANT CO.,LTD.

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

Bangkok 10260

Unit Under Calibration Details

Calibration Parameter : Temperature

Instrument Name : Thermal Environment Monitor Range Calibration :
Manufacturer : 3M Type of Sensor :
Model T 0T-32 Sensor Diameter (mm) :
Serial Number : TPSO30005 Calibration Position (nm) :
Resolution A I Instrument Status
1D Number ¢ UAE.EFM.080/256]

Calibration Environment and Details

Temperature & 23300
Humidity : 559%RH = 15%RH
Received Date : 21 December 2023
Calibrated Date 23 January 2024

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

24-TPM-045
Req-2023-2692

()

20 °C w60 °C
RTD

4.5

67.5

Used

Reference Standard  :  Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTD100, SN:

08000057, ID: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificate No. : QR23-

0494

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

Note

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

approximately 95 %o,

Approved By :

.

Mr, Noppadon  Luangart

Technical Manager

Issue Date : 23 January 2024

The results reluted only to the item calibrated. The certificate shall not be reproduced except m full, without written approval of the Innovative Instrument Co., l'rd_

Lﬁﬂﬁ"l‘ﬂﬂﬁ'wﬂﬁ“”'



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO,, LTD. HEAD OFFICE

7139 MOO [3, SO SUNTINAKORN |1 TAMBON BANG KAFQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66M0-2116-3860~1 FAX: (6G)0-2116-7 140

TR MY

uiim Buludl Buswpuus $ahe

NSC-TISI-TIS17025
CALIERATIOND298

Calibration Note

LUC Adjustment : Mot Adjust

Result of Calibration :

Certificate No :

Request No :

24-TPM-043

Req-2023-2692

Page : 2/2

Standard
VUL Heading Correction Uncertainty
UUC Sensor Temperature
°C) °C) #°C)
(L8]
20.031 202 02 0.13
25.032 252 0z 013
30.035 30.2 -0.2 0.13
35038 352 -0.2 0:13
WET
40.040 40.1 -0.1 013
45.040 40.1 +49 0,13
50,043 50.1 -0.1 013
60.047 60.1 -0l 0.13
20.032 20.2 -02 0,13
25034 25.2 -0.2 013
30.034 302 -B.2 013
35.036 352 - 0.2 0.13
DRY
40,038 40.1 -0.1 0.13
45.040 40.1 +49 0.13
50.043 50,1 -0.1 0.13
60.047 60.1 -0 0.13
20,031 20.2 =02 0.13
25.033 252 0.2 0.13
30.035 302 -0.2 013
35.038 35.2 0.2 0.13
GLOBE

40,029 40.1 -0 0.13
43,040 40.1 t 4.9 0.13
50.043 50.1 =01 0.13
60.046 60.1 -0.1 0.13

End of Certificate

Calibrated By :

Bre

Mr. Sittichok Jirapukdeesakul

The results related only 10 the item calibrated. The cerificate shall not be reproduced except in full, without written approval of the Irmovative Instrument Co.., Ile.

wnanslurun”



INNOVATIVE INSTRUMENT CALIBRATION LAB

i

INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE INMNOWVATIVE |

T 139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEQO, wihm Buluaiid Buswguiie $1An

; i 2 ; - dirs . NSC-TISI-TIS17025
AMIPH : B4 ] 5y, 1 ] AN P > 4 A y
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THATLAND CALIBRATIONOZ98

TEL: (66021 16-38060-1 FAX: (66)0-2116-T140

Certificate of Calibration
Customer Certificate No : 24-TPM-046
Name ¢ UNITED ANALYST AND ENGINEERING Request No @ Req-2023-2693

CONSULTANT CO.,LTD.

Address © 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Prakanong, Page: 112
Bangkok 10260
Unit Under Calibration Details
Calibration Parameter  : Temperature
Instrument Name : Thermal Environment Monitor Range Calibration : 20 °C 10 60 °C
Manufacturer ¢ TSIQUEST Type of Sensor @ RTD
Madel ¢ OT=32 Sensor Diameter (mm) : 4.5
Serial Number . TPTO60015 Calibration Position (mm) :  67.5
Resolution 7 i s Instrument Status : Used
1D Number : UAE.EFM.222/2562

Calibration Environment and Details

Temperature i 23°CE3%
Humidity . 55%RH + 15 %RH
Received Date ¢ 21 December 2023
Calibrated Date 1 23 January 2024

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

Reference Standard  :  Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTD100, SN:
08000057, ID: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificate No, : QR23-
0494

Traceability * This Certificate is traceable to S1 Unit through Quality Reborn Co,, Lid., NSC-ONSC Accreditation No.:

Calibration 0292

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

approximately 95 %.

Approved By : \TrL

Mr. Noppadon Luangart

Technical Manager

Issue Date : 23 January 2024

Ihe results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., E;d

wnarslnIuns



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT (O LTD. HEAD OFFICE

7139 MOO 13, SO SUNTINAKORN |1 TAMBON BANG KAEO.,
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-21106-3860-1 FANX: (66)0-2116-T7140

|IIII|.II1
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INNOWVATIVE
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i Butunaitd Buswguue e

NSC-TISI-TIS17025
CALIBRATIONO298

Calibration Note

Certificate No 1 24-TPM-046

Request No @ Reg-2023-2693

UUC Adjusimen| © Not Adjust
Page :
Result of Calibration :
Standard
VUC Reading Correction Uncertainty
ULC Sensor Temperature
(E&] (L] @40
(K]

20.031 20,0 0.0 0.13
25.034 25.0 0.0 0.13
30,035 3.0 0.0 0.13
35.036 350 0.0 0.13

WET
40.038 40.0 0.0 013
43.041 45.2 =02 0.13
50.042 50.2 -02 0,13
60,047 60.2 0.2 0,13
20,032 20.1 -0.1 0.13
25.033 25.1 -0.1 0.13
30.036 0.1 -0.1 0.13
35.037 35.1 -0.1 013

DRY
40.038 40.1 =01 0.13
45.041 45.2 - 0.2 13
50,043 50.2 -0.2 013
60.047 60.2 =0.2 0,13
20.030 200 0.0 013
25.034 5.0 0.0 013
30.034 30.0 0.0 0.13
15.036 35.0 0.0 0:13

GLOBE

40.039 40.0 0.0 0.13
45039 45.1 -0.1 013
50,042 501 -0.1 0.13
6046 60.1 - 0.1 13

End of Certificate

Calibrated By :

TP

Qmﬂv'

Mr. Sittichok Jirapukdeesukul

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

iaslueuss



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, 5O1 SUNTINAKORN 1] TAMBON BANG KAEO,

L[]

VATV E

|1 {11

wiin Butuofid Budvywun $ia

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAIL AND NSC-TIS|-TIS17025
CALIBRATIONOZ98

TEL: (66)0-2116-53860-1 FAX: (16610-2116-7140

Customer

Name

Address

Certificate of Calibration
Certificate No : 23-TPM-484
UNITED ANALYST AND ENGINEERING Request No : Req-2023-2175

CONSULTANT CO.,LTD.
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Page : 1/2

Bangkok 10260

Unit Under Calibration Details

Calibration Parameter
[nstrument Name
Manufacturer

Model

Senal Number
Resolution

1D Number

Temperature

Thermal Environment Monitor Range Calibration : 20 °C 10 60 °C
iM Type of Sensor :  RTD

QT-32 Sensor Diameter (mm) @ 4.5
TPS030004 Calibration Position (mm) :  67.5

0.1 °¢ Instrument Status :  Used
UAE.EFM.079/2561

Calibration Environment and Details

Temperature
Humidity
Received Date
Calibrated Date

Calibration Procedure

Reference Standard

Traceability

Note

23°CE3%C

55 %RH = 15%RH
11 October 2023

17 October 2023

In-house method CP-TPM-01 by Comparison with Standard Thermometer.

Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Madel: GT11/ RTD100, SN:
08000057, 1D: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certilicate No, : QR23-
0494

This Certificate is traceable to SI Unit through Quality Reborn Co., Ltd., NSC-ONSC Acereditation No.:

Calibration (0292

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

approximately 95 %o.

Approved By : e,
Mr. Noppadon Luangart

Technical Manager

Issue Date : 17 October 2023

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

wnansturums”



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7 139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

TEL: (66)0-2116-5800-1 FAX: (66)0-2116-7140

I

"iIIIII

INNOVATIVE |

whiy Buluofin Survpuun i

NSC-TISI-TIS17025
CALIBRATIOND298

Calibration Note

Certificate No @

UUC Adjustment : Mot Adjust Reguest No ¢
Page :
Result of Calibration :
Standard
VU Reading Correction Uncertainty
LUC Sensor Temperature
°C) rc) &°0)
(°C)
20.032 19.9 =00 013
25.032 250 0.0 0.13
30,035 29.9 0.1 0.13
35.036 34.9 £l 013
WET
40.038 399 +0.1 013
45.041 4.9 + 0.1 0.13
50.042 499 =00l 0.13
60048 59.9 + 0.1 0.13
20.031 19.9 +0.1 013
25,035 249 +0.1 0.13
30.035 29.9 +0.1 0.13
35.037 348 + 0.2 013
DRY
40.040 39.8 +0.2 0.13
45.039 44.9 + 0.1 013
50.044 49.9 + (1 0.13
60.046 60.0 0.0 0.13
20.031 19.9 + 0.1 0.13
25.034 249 «0l 0.13
30.034 29.8 + 0.2 013
35.037 348 +0.2 0.13
GLOBE

40.040 319.8 +0.2 0.13
45.041 44.8 + 0.2 0.13
50.041 49.8 + 0.2 0.13
60.047 59.8 +0.2 0.13

End of Certificate

Calibrated By :

23-TPM-484
Regq-2023-2175

7

Qu

Mr. Sittichok lirapukdeesakul

The results related only 1o the item calibrated, The certificate shall not be reproduced except in full, without written approval of the nnovative Instrument Co.., L#;I..

whaslusuRy”



INNOVATIVE INSTRUMENT CALIBRATION LAB

i

INNOVATIVE INSTRUMENT CO,, LTD. HEADR OFFICE

7139 MOO 13, SOFSUNTINAKORN 11 TAMBON BANG KAEQ.

"IIIII!

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-T7140
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AMSI Nutional Accreditation Boara
ACCREDITED

A
CALIBRATION LABORATORY
AC-2961

Page 1/2

Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Bangkok 10260

Unit Under Calibration Details

Measurement [tem . Air Flow Meter

Manufacturer : FSI

Madel : 4146 Sensor Model : -
Serial Number 41461922007 Sensor Serial Number : -
1D : UAE.EFM.223/2562

Location of Calibration @ LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Certificate No : 23-AFM-221 Rev.|

Request No : Req-2023-2172

Temperature 23U E3C
Humidity 1 55 %RH =20 %RH
Barometric Pressure 2 1013 hPa = 10 hPa
Received Date : 11 October 2023
Calibration Date : 25 October 2023
Calibration Procedure @ In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 12 July 2024
Air Flow Meter Gilibrator 3 High flow 18501012012 Sensidyne 12 July 2024
Temperature meter GT 11 08000057 Qrebom 27 February 2024
Pressure meter CPG2400 41000KDL/651882 TPA 7 November 2023

Traceability :
This Certificate 15 traceable to S1 Unit through Sensidyne A2LA Accreditation No. 3943.01

Note :

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor £ = 2, providing a level of confidence approximately 95 %,

This Certificate was issued to replace to Calibration Certificate No. 23-AFM-221

Calibration By : ):}/ﬂp

Mr. Noppadon  Luangart

Service Calibration Engineer

Approved By :

Issue Date :

J\}F-(v\

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

7 November 2023

1
The results related only (o the item calibrated. The certificate shall nol be reproduced except in full, without written approval of the hlﬂﬂﬂﬂﬁl&lﬂ?”ﬂu

FM-708-AFM-01 Rev.00 |ssue date 01/07/19
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT COL LTD HEAD OFFICE
b S e Sk ad 2

T U3 MOO 13 SOISUNTINARKORN 1 TAMBON BANG KAEO, e ANSI National Accreditation Board

ATCCREDITED

||I!Il|l|

udtin Suluninl Buanjuwue e

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

. ———
CALIBRATION LABORATORY
TEL: (66M0-21 16-38060-1 FAN: (606)0-21 16-7 140 AC-2961

Page 2/2

Certificate No : 23-AFM-221 Rev,]

Request No : Req-2023-2172

Result of Calibration :

Temperature Pressure STD uuc Error Uncertainty
(') (kPa) (I/min) (/min) (t/min) (I/min)
25.40 101.16 0.020 0.019 -0.001 0.0013
2530 101.17 0.049 0.049 0.000 0.0033
25.30 101.19 0.098 0.101 0.003 0.0028
25.20 101.18 0.196 0.200 0.004 0.0056
25.30 101.18 0.498 0.500 0.002 0.0073
25.20 101.16 1.001 1.001 0.000 0.083
2520 101.18 1.705 1.701 -0.004 0.085
2540 101.15 2.003 2.007 0.004 0.086
25.30 101.10 2.986 3.000 0.014 0.042
25,30 101.10 3.979 4.001 0.022 0,056
25.30 101.10 5013 5.002 -0.011 0.070
Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : A121.1 'C, 1013 kPa, Air

- Flow Rate was corrected for non-standard operating condition by using equation :

QlllE'.’]S = QI'E‘f X Pres x Tmea:

Pret Tref
where Q= Flow Rate P = Absolute Pressure T = Absolute Temperature
Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited

End of Certilicate

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the [Lﬂnamﬁh‘ﬂQUﬂu

FM-708-AFM-01 Rev.00 Issue date 01/07/13



TEL. 0-2717-3000-24 FAX. 0-2715-9484

Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18. SUANLUANG, SUANLUANG, BANGKOK 10250

Certificate No. :

“:\\\\" I' 'p"rh‘

(

“, \
"‘u.‘“ L..\\\\\‘

23H1200
Page: 1of 2

This certificate may not be reproduced other than in full,

except with the prior written approval of the head of

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo

Model : -

Serial No.: -

ID No.: UAE.ANV.130/2550
Condition As-Received: Used Item

Received Date: 26 May 2023
Calibration Date: 30 May 2023

to 06 June 2023

Reference: 2305-0819WSC Submitted by:
Ambient Temperature: ( 25 £ 3 ) °C
Relative Humidity: (50 +20) %

Bangchak, Phrakhanong,

Procedure used:

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,

Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-HO2 according to comparison

with standard chilled mirror sensor for humidity measurement function and comparisen with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

NSC-TISI-TIS17025
CALIBRATION 000B

Instrument

1) Hygro-M2 Dew Point Monitor

2) Handheld Thermometer With Sensor

Model
5112
1523

Corporate Services 3: Equipment Calibration and Testing Services.

Serial No. Certificate No. Due Date
2360195 20703 02 Aug 2023
3240076 231305 15 Mar 2024

2.The 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 maintained through:-

-National Institute of Standards and Technology (NIST) , The United States of America

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date :

Somgchai Dumwor
07 June 2023

Approved Signatory :

it

v

[
[

] Chakrit Waewwanjua
] Pornthippa Tameyakul
] Vipern Tantiyawutti

naslualu
g 0316274

fd



Result of Calibration:-
Function:

Reference
Temperature

Before Adjustment

Humidity Measurement

(*C)
25.0
25.0
25.0

Result of Calibration:-
Function:

Reference
Temperature

Standard uuc*
Humidity Reading
(%R.H.) (%R.H.)
40.1 48
60.0 63
80.0 76

After Adjustment
Humidity Measurement

(°C)
25.0
25.0
25.0

Result of Calibration:-
Function:

Standard uucr
Humidity Reading
(%R.H.) (%R.H.)
40.1 44
60.0 60
80.0 75

Without Adjustment

Temperature Measurement

Standard uucr
Temperature Reading
("C) (°C)
19.987 20.0
30.016 30.0
39.944 395

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

-00o-

Error
(%R.H.)
7.9
3.0
4.0

Error
(%R.H.)
3.9
0.0
5.0

Error
(°C)
0.013
-0.016
-0.444

Cert. No.: 23H1200
Page.: 2 of 2

Uncertainty
of Measurement
(£%R.H.)
1.8
)
1.9

Uncertainty
of Measurement
(x%R.H.)
1.6
T
1.9

Uncertainty
of Measurement
(*°C)
0.72
0.72
0.72

A

endTgieqyen



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 T~ S\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration franiticata Mo ;. B8HTI0

Page: 1of 2
Equipment : Digital Thermo-Hygrometer
Manubaciurer: Digicon This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : TH-02 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 395034175
ID No.: UAE.EFM.184/2565

Condition As-Received: Used ltem

Received Date: 18 May 2023
Calibration Date: 22 May 2023
to 24 May 2023
Reference: 2305-0641WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 25 £ 3 ) °C
Relative Humidity: (50 + 20 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260
Procedure used: Calibration were conducted using in-house calibration procedure CP-H03 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 result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 20563A 14 Jun 2023
2) Handheld Thermometer With Sensor 1521 A5A338 2211251 12 Oct 2023

2.The 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 maintained through:-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Kraipop Onrat Approved Signatory : W

Issue Date : 25 May 2023 [\/] Chakrit Waewwanjua

[ ]Pornthippa Tameyakul

[ ]Viporn Tantiyawutti

nansluemun
B 0314979



Cert. No.: 23H1101

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement
Reference Standard uucH Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (+%R.H.)
25.0 40.1 41 0.9 1.3
25.0 50.1 51 0.9 1.6
25.0 60.0 60 0.0 1.6
25.0 70.2 67 -3.2 1.6
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
°C) (°C) ("C) (="C)
20.014 20.4 0.386 0.42
25.022 256 0.578 0.42
30.033 30.3 0.267 0.42
40.000 40.1 0.100 0.42

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

-00o-

A

lnaslualv
a1162980
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INNOVATIVE INSTRUMENT

CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-3860-1 FAX: (66

10-2116-7140
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EEETT
CALIBRATION LABORATORY
AC-2961

Pagelof2.

Customer

Name

Address

Certificate of Calibration

CONSULTANT CO..LTD.
: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item
Manufacturer
Model

Serial Number

D

: Acoustic Calibrator
:01dB

: CAL31

: 82795

: UAE.EFM.113/2560

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

J(2342°C)

: (50 £ 20 %RH )

: (1013 £10.0 hPa )
: 26 June 2023

: 27 June 2023

: LAB | Acoustic

: UNITED ANALYST AND ENGINEERING

Certificate No : 23-ACT-109

Request No : Req-2023-1406

Class :

Range : 94

1
dB/ 1000 Hz

Intrument Status :  Used

: 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 31 May 2024

THD Multimeter 2015 1047765 NIMT 31 January 2024

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

Note

realization of the international System of Units (SI).

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

confidence approximately

Calibrated By :

95 %.

me

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]L

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

nd™

Mr, Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

27 June 2023

«donasluug



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
INNOVATIVE |

7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEQ, ANET Wutianal AGareditation Bontd

vy BuTurriinl Suawguiua $via ACCREDITED

|IIIIIIII

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-21 16-5860-1 FAX: (66)0-2116-7140 m‘m"‘w&f‘z'é?;glo""um'
Page20of2.

Certificate No : 23-ACT-109
Request No : Req-2023-1406

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

94 dB / 1000 Hz 94.11 0.11 = - 0.13 0.25

Frequency of Sound pressure level

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz)| Error (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 1000.00 0.00 - - 0.01 0.70

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

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (%) Class 1 (£ %)
94 dB / 1000 Hz 0.08 & 0.40 2.5
Note :

- Acceptance limit was IEC60942:2017 Class 1
- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

End of Calibration

The results refated only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co. ygtd. J
FM.?MI‘;]&TH].NQQMQN



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

/

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL23111

Pages

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00321441 /139083 / 11461
UAE.EMA2.090/2555

GOOD

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

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

Location : -
Ambient Temperature : (23.0£3) o
Pressure : (1013 £3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 05 APRIL 2023
Calibration Date : 10-11 APRIL 2023
Date of Issue : 18 APRIL 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by :

7 2L

( Thanakul Petchurai )

10f8

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

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

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23111
Job No. : VC66AC0044
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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 Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY 53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461 A MY 60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

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

naslupuny
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associate: CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23111
Job No. : VC66AC0044

Pages : 3of8

Summary of Measurement Result ;

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

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

nanslumuny
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S IT HIPORN; SITHIPORN ASSOCIATES CO,LTD.
bl CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23111

Job No. : VC66AC0044
Pages : d4of8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.7

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

Frequency Measured value
Weighting (dB)
A - weight 14.4
C - weight 20.4
Flat 26.2

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight o
Limits
125 0.1 0.1 0.1 £1.5
1000 -0.1 -0.1 0.0 £1.0
8000 0.7 0.8 0.7 +5.0

QF-TS12-04-04-020664 L‘anaqs‘lu ’JUQN
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

ciates

adasso

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL23111

Job No.
Pages

Frequency Deviation from various frequency weighting response curve (dB)
CEz) Flat C-weight [ Abweight Hgepumce
Limits
63 0.0 -0.1 0.0 +2.0
125 -0.1 0.0 -0.1 +1.5
250 0.0 0.0 -0.1 = )
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 =1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weigaing (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +=0.2
Flat 94.0 94.0 0.0 0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS812-04-04-020664

: VC66AC0044
: Sof8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL23111
Job No. : VC66AC0044

Pages : 6of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 1371 0.1 Sot el
136.0 136.1 0.1 + 1.1
135.0 135.1 0.1 i
134.0 134.1 0.1 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 1.1
129.0 129.1 0.1 *+ 1.1
124.0 124.0 0.0 =751
119.0 119.1 0.1 1.1
114.0 114.1 0.1 #1:
109.0 109.1 0.1 + 1.1
104.0 104.1 0.1 11
99.0 99.1 0.1 + 1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 o
79.0 79.0 0.0 il 5]
74.0 74.0 0.0 -l
69.0 69.0 0.0 =l |
64.0 64.0 0.0 At
59.0 59.0 0.0 Akl
54.0 54.0 0.0 =5 |
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 +1.1
30.0 30.1 0.1 k1.1
29.0 29.1 0.1 +1.1
28.0 28.1 0.1 #:1.1
27.0 27.1 0.1 & 1.3
26.0 26.3 0.3 + 1.1
25.0 25.2 0.2 £ 1.1

lﬂﬂﬂ'ﬁ‘hjﬂ?‘uqu
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

assocCialtt

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23111

Joh No. : VC66AC0044
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
WHETIS (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 15652920
Fast 2 8 117.0 116.9 -0.1 1503275
200 800 134.0 134.0 0.0 +1.0
o, 2 8 108.0 108.0 0.0 155:3=5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1555550
SEL 2 8 108.0 108.0 0.0 1:0:5:2:8
200 800 128.0 128.0 0.0 =1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 136.4 0.0 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23111
Job No. : VC66AC0044

11. Overload indication

Pages : Bof8

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 =15
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

NI AIUAN
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 1025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL23119

Pages : 1of8
[ ] [ ] [ ]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01010780 / 194535 / 14658
ID No.: UAE.EFM.083/2565
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

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

THAILAND.,

Location : <
Ambient Temperature : (23.0+3) °Q
Pressure : (1013 £3 ) kPa
Relative Humidity : ( 50.0 £20) %
Received Date : 05 APRIL 2023
Calibration Date : 10-11 APRIL 2023
Date of Issue : 18 APRIL 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : / W )

Thanakul Petchurai

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

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

nansluemuny
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RESRCISRS CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23119
Job No. : VC66AC0044
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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 :
|. Reference Standard Instruments :

Instrument Model Serial No. ert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42K Al 34560495 AA-3002-23 14-FEB-24

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

3.1 National Institute of Metrology (Thailand).

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

nansluemuny
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SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.

associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23119
Job No. : YC66AC0044

Pages : 30of8

Uncertainty |  Maximum-permitted
Parameter Pass Fail @B) uncertainty of
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v = 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v : 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v . 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 .25
12. High level stability v ; 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23119
Job No. : VC66AC0044

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deyiation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 03.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

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

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 16.8
Flat 22.6

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight o
Limits
125 0.3 0.3 0.3 =15
1000 0.0 0.0 0.0 +1.0
8000 0.5 0.6 0.6 5.0

QF-TS12-04-04-020664 lﬂﬂﬂ"li‘hl ’J‘Uﬂll
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

dSS0O( i:ltt‘ S

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL23119
: VC66AC0044

: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(He) Flat C-weight | A-weight asgartance
Limits
63 0.0 0.1 0.0 +2.0
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 1.5
1000 0.0 0.0 0.0 *1.0
2000 0.0 0.0 0.0 £2.0
4000 0.0 0.0 0.0 £3.0
8000 0.0 0.1 0.1 5.0
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 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 + 0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 171
136.0 136.0 0.0 i
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 151
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 £ 1.1
129.0 129.0 0.0 d 1.1
124.0 124.0 0.0 #1:1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 b |
104.0 104.0 0.0 =751
99.0 99.0 0.0 # 1.1
94.0 94.0 0.0 £1.1
89.0 £9.0 0.0 7.1
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 =11
59.0 59.0 0.0 +1.1
54.0 53.9 -0.1 % 1.1
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 30.3 0.3 £1.]
29.0 29.3 0.3 # 1.1
28.0 28.4 0.4 1.1
27.0 27.2 0.2 +1.1
26.0 26.6 0.6 %19
25.0 25.8 0.8 £1.1

Cert. No. : ACL23119
Job No. : VC66AC0044

Pages : 6of8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23119
Job No. : VC66AC0044

Pages : 7of8

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1:5525:0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 1.0
Slow 2 8 108.0 108.0 0.0 1555280
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 =011 1555550
SEL 2 & 108.0 108.0 0.0 1.05.72.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 3.0
One 136.4 135.6 -0.8 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.2 -0.2 £2.0
Negative half cycle 135.4 135.2 -0.2 2.0

lﬂﬂﬂ"ﬁhi AUAA
> Bl

QF-TS12-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
B —— CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23119
Job No. : VC66AC0044

11. Overload indication

Pages : 8of8

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 89.7 0.0 £1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

wenaslupIugy
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

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

Cert. No. : ACL23131

Pages : 1of8
[ ] [ ] L]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00409178 / 185837 / 90624
ID No.: UAE.EFM.017/2564
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

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

THAILAND.

Location : -
Ambient Temperature : (230 %3 ) i
Pressure : ( 101.3 £3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 18 APRIL 2023
Calibration Date : 24 26 APRIL 2023
Date of Issue : 27 APRIL 2023

Calibrated by : Nathakorn Pisutpaisan

( Thanakul Petchurai

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

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

nansluemuny
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CAEP P CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23131
Job No. : VC66AC0048
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42K AT 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23131
Job No. : VC66AC0048

Pages : 3of8

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

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

QF-TS12-04-04-020664
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SITHIPORN SITHIPORN ASSOCIATES CO.,LTD.
Al it CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23131
Job No. : VC66AC0048

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2,1 Normal test

Measured Value
(dB)
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.1
Flat 23.9

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) t ] Acceptance
Flat C-weight A-weight L
Limits
125 0.3 0.3 0.3 £ 1.8
1000 0.1 0.1 0.1 + 1.0
8000 1.3 1.3 1.3 5.0

nanslumuny
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

socjiates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Joh No.

Pages

: ACL23131
: VC66AC0048

: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acca-apl.ance
Limits
63 -0.1 -0.1 -0.1 +2.0
125 -0.1 0.0 -0.1 155
250 0.0 0.0 -0.1 15
500 0.0 0.0 0.1 1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at | 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 + (.2
Flat 94.0 94.0 0.0 £0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 £0.1
Slow 94.0 94.0 0.0 + (.1
Leq 94.0 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 + 0.3

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.
bl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23131
Job No. : VC66AC0048

Pages : 60of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 + 1.1
136.0 136.1 0.1 -~ b |
135.0 135.1 0.1 171
134.0 134.1 0.1 +1,1
133.0 133.0 0.0 &= 1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 + 1.1
129.0 129.1 0.1 +1.1
124.0 124.0 0.0 + 1.1
119.0 119.1 0.1 =5 [
114.0 114.1 0.1 +1.1
109.0 109.1 0.1 +1.1
104.0 104.1 0.1 + 1.1
99.0 99.1 0.1 +1.1
94.0 94.0 0.0 +1.1
§9.0 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 SRkl
64.0 64.0 0.0 =ik |
59.0 59.0 0.0 =151
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 1.1
30.0 30.0 0.0 +1.1
29.0 29.1 0.1 +1.1
28.0 28.0 0.0 + 1.1
27.0 27.1 0.1 + 1.1
26.0 26.1 0.1 + 1.1
25.0 25.1 0.1 151
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S ITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

ltlili

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23131
Job No. : VC66AC0048
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting Lais} (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 150 =5.0
Fast 2 8 117.0 117.0 0.0 150525
200 800 134.0 134.0 0.0 +1.0
Slow g2 8 108.0 108.0 0.0 1.5 =5.0
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 -0.1 1.55=50
SEL 2 g 108.0 108.0 0.0 1.0 -2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 136.1 -0.3 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.1 0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO. LTD.
B3 BELIATES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23131

Job No. : VC66AC0048
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 =1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEOQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

INNOVATIVE |

adfae

"Illlll

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

wiiin BuTufivl Buangume $14a
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ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page: 1/4.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 23-NDM-185
Address 81 Soi Udomsuk 41. Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No : Req-2023-1488
Unit Under Calibration Details
Measurement item : . Noise Dosimeter Microphone Class : 2
Manufacturer . SVANTEK Microphone Model : SV 27
Model ; SV Iind Microphone S/N : 136863
Serial Number 1 143231 Preamplifier Model : -
1D o= Preamplifier SN : -
Resolution 0.1 dB Intrument Status : New
Calibration Environment and Details
Temperature 1 23°€=27¢
Humidity 1 50 %RH =20 %RH
Barometric Pressure : 1013 hPa=£ 10 hPa
Received Date : 12 July 2023
Calibrated Date : 7 August 2023
Calibration Procedure : In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration - Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Multifrequency Calibrator Quest Quest-cal 188272 25 July 2024 TSI
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Sine Generator Svantek Svan401 131 12 October 2023 WK Electric
Timer EXTECH = 05-ACT 20 March 2024 TPA

Note

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

Calibrated By :

The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative Instrumen

8NN3

nEn

Mr, Pacit Mathavorn

Calibration Engineer Supervisor

Wﬁ- Approved By :
Mr. Noppadon Luangan
Calibration Officer
Issue Date :

7 August 2023
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

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

TEL: 166X)-2116-5860-1 FAX: (6610-2116-7140

L
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uTiv BuTurdv Busniuiua $1/in

ANS! National Accred
ACCREDITED

ST
CALIBRATION LABORATORY
AC-2961

Page:2/4.
Certificate No 23-NDM-185
Request No Reg-2023-1488
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST/A /55140 Ref vuc Ref uuc Error Limit
Calibrator Setting (s) ) (Pa’ ) (Pa’b) (%) (%) (%)
1000 Hz 114 dB 120 120 318 313 =1.57 3.1 -21,+26
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SYANTEK, Model SV 354, SN. 58079

2. Frequency weightings

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST /55-140 A C
: (+dB) (+dB)
STD Setting (dB) (dB)
*63 Hz 0.0 0.1 0.40 20
125 Hz 0.3 0.6 0.40 1.5
250 Hz 0.0 0.5 0.40 1.5
500 Hz 0.1 0.5 0.40 1.5
1000 Hz 0.0 0.0 0.40 =
2000 Hz -0.4 0.0 0.40 2.0
4000 Hz 1% 1.8 0.40 3.0
8000 Hz 2.9 -25 0.40 50

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative In_-.lmmr_n1 0., I

AIUA.



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO_. LTD. HEAD OFFICE
7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEOQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THATLAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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AMS1 Mational Accreditation Board
ACCREDITED

= IS0 SEC ITO28

CALIBAATION LABORATORY
AC-2561

Page: 3/4
Certificate No 23-NDM-185
Request No Req-2023-1488
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST/ A / High
Ref (d8) | 55.0 | 80.0 | 90.0 | 100.0 | 110.0 | 114.0 | 120.0 | 130.0 | 140.0
1000 Hz Level A | (dB) | sae| 801] s0.1| 1000 1100] 1140| 1200] 1300| 1400
Error (@) [ 04] 01l o01] oo oo o0of 00 ool o0
Ref (dB) 88.9] 989| 1089| 1129] 1189 1289| 1389
8000 Hz Level A | (dB) 889| 989 1089 1129| 1188 1288| 1388
Error (dB) oof -01f -01] -01
Ref (dB) 87.8| 938 1038 1138
63 Hz Level A | (dB) 87.8| 93s8| 1038| 1138
Error (dB) 0o ool oo o0
Tolerances Limit (£dB) 1.0
UNCERTAINTY (+dB) 0.3
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Ref vuc Ref vuc Error Limit
Calibrator Setting (s) ) (Pa ) (Pa h) (%) (%) (%)
1000 Hz 110 dB 27 27 030 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB 90 90 1.00 0.99 -1.00 56
1000 Hz 110 dB 180 180 2.00 1.98 -1.00
1000 Hz 120 dB 36 36 4.00 3.94 -1.50
-21,+26
1000 Hz 120 dB 72 72 8.00 7.87 -1.63
1000 Hz 120 dB 90 90 10.00 9.90 -1.00
1000 Hz 120 dB 180 180 20.00 19.76 -1.20 5.6
1000 Hz 120 dB 360 360 40.00 39.42 -1.45
1000 Hz 120 dB 720 720 80.00 78.66 -1.68

- - g - . - . . - l
The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative InstumenMyo., Lid
nadslamuny



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
7139 MO0 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

LIS

|IIIiIlII

NN OWVATIVE I

aap

1@"5.‘ National Accraditalion Board

"HIIII

1wy Bulurifivl Buanjums 418a

ACCREDITED

B SO 70
CALIBRATION LABORATORY
AC-2961

TEL: 166)0-2116-5860-1 FAX: (66)0-2116-7140
Page: 4/4.
Certificate No 23-NDM-185
Request No Req-2023-1488
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Ref uuc Ref uucC Error Limit
Calibrator Setting (s) (s) (Paz h) (Pa= h) (Pa: h) (Pa2 h) (Paz h)
4000 Hz 95 dB 2846 2846 1.00 1.00 0.00 0.052 -0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55140 Ref uuc Ref uuc Error Limit
Calibrator Setting (s) (s) {Pa:h} (Pazh) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 1.00 0.00 21 -+26
Burst 1 ms, 100 dB 900 900 1.00 1.00 0.00 5.6 29 - +41
Burst | ms, 108 dB 143 143 1.00 1.01 +1.00 -29 - +41
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 vuc vuc Different Limit
Calibrator Setting (s) (Palh) (%) (%) (%)
Continuous Rectangle + 10.13
29 0.00 3.7 21 -+26
Continuous Rectangle - 10.13
* Indicates non accredited
End of Certificate
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative I mer ‘o,.llﬁ gu
andislinuny



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

INNOVATIVE | Al i‘ m

e
ANSI Board
ACCREDITED

77139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND =
CALIBRATION LABORATDRY
AC-2961

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7 140
Pape:1/4.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 23-NDM-179
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No : Req-2023-1488
Unit Under Calibration Details
Measurement item : : Noise Dosimeter Microphone Class : 2
Manufacturer : SVANTEK Microphone Model : SV 27
Model - SV i04 Microphone S/N : 139831
Serial Number : 143225 Preamplifier Model : -
1D Preamplifier SN - -
Resolution 0.1 dB Intrument Status : New
Calibration Environment and Details
Temperature : 23'CE270
Humidity 1 50 %RH = 20 %RH
Barometric Pressure : 1013 hPa=% 10 hPa
Received Date 12 July 2023
Calibrated Date : 7 August 2023
Calibration Procedure : In-house method CP-NDM-01 based on IEC 61252: 2017
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Multifrequency Calibrator Quest Quest-cal 188272 25 July 2024 TSI
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Sine Generator Svantek Svand01 131 12 October 2023 WK Electric
Timer EXTECH - 05-ACT 20 March 2024 TPA

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2. providing a level of confidence approximately 95 %.

Calibrated By : e Approved By : AT
Mr. Noppadon Luangart
Calibration Officer
Issue Date :

The results related only to the item calibrated. The certificate shall not be reproduced exeept in full, without written approval of the Innovative Instrume

tan3

Mr. Pacit Mathavomn
Calibration Engineer Supervisor
7 August 2023
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE / A&B
INNOWATIVE

T139 MOO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEOD, INSTRUMENT GO . .LT8 I ANSS Nabiora! Acerediiation Board

w3y BuTunfiv Buaviuus $98a ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND ok
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 s (o i

Page:2/4.
Certificate No  :  23-NDM-179
RequestNo  :  Req-2023-1488
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Ref uuc Ref uuc Error Limit
Calibrator Setting ) ) (P2’ h) ®Pa’h) (%) (%) (%)
1000 Hz 114 dB 120 120 318 3.13 -1.57 34 | <21, +26
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SYANTEK, Model SV 35A, SN, 58079
2. Frequency weightings
Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 55-140 A C
(+dB) (+dB)
STD Setting (dB) (dB)
*63 Hz 0.0 0.1 0.40 2.0
125 Hz 0.7 0.9 0.40 1.5
250 Hz 0.3 0.8 0.40 1.3
500 Hz 0.3 0.7 0.40 1.5
1000 Hz 0.0 0.0 0.40 =
2000 Hz -0.6 -0.2 0,40 2.0
4000 Hz 23 24 0.40 30
8000 Hz -2.9 -2.9 0.40 34

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the [nnovative Instrumen

0.
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN |1 TAMBON BANG KAEO
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND §= MR R = __E E
- . g . - . . CALIBARATION LABORATORY
TEL: (66)0-2116-5860-1 FAX:(66)0-2116-7140 AC-2961
Page:3/4.
Certificate No 23-NDM-179
Request No Req-2023-1488
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST/ A/ High
Ref (dB) | 55.0 | 80.0 | 90.0 | 100.0 | 110.0 | 114.0 | 120.0 | 130.0 | 140.0
1000 Hz Level A (dB) | s45| so1| 901 1001| 1100] 114.0| 1200 130.0| 1400
Error (dB) [ 05| w©01] o01] o1 ool 00| o0 00 00
Ref (dB) 889 989| 1089| 1129| 1189| 1289| 1389
8000 Hz Llevel A | (dB) 89.0| 989| 1089] 1129| 1189 1289| 1388
Error (dB) 0o 00 oo oo ool -01
Ref (dB) 87.8] 93.8| 103.8 1138
63 Hz Level A (dB) 87.8| 93.8| 103.3| 1138
Error (dB) 0.0 0.0 0.0 0.0
Tolerances Limit (£dB) 1.0
UNCERTAINTY (%dB) 03
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Ref uuc Refl vuc Error Limit
Calibrator Setting (s) s) (Pa'h) (Pa' b) (%) (%) (%)
1000 Hz 110 dB 27 27 0.30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB 90 90 1.00 1.01 +1.00 5.6
1000 Hz 110 dB 180 180 2.00 2.02 +1.00
1000 Hz 120 dB 36 36 4.00 4.03 +0).75
21,426
1000 Hz 120 dB 72 72 8.00 8.05 +0.63
1000 Hz 120 dB 90 90 10.00 9.90 -1.00
1000 Hz 120 dB 180 180 20.00 20.22 +1.10 5.6
1000 Hz 120 dB 360 360 40.00 40.34 +0.85
1000 Hz 120 dB 720 720 £0.00 80.49 +0.61

The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative Instrume
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

T39 MOO 13, SOISUNTINAKORN 1l TAMBON BANG KAEOQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
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CALIBRATION LABORATORY
AC-2961

Page:4/4.
Certificate No 23-NDM-179
Request No Reg-2023-1488
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/55-140 Ref vuc Ref vuc Error Limit
2 2 2
Calibrator Setting ® 0] (Pa’ h) (Pa’'h) (Pa'h) (Pa h) (Pa’h)
4000 Hz 95 dB 2846 2R46 1.00 1.00 0.00 0.052 -0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Rel vuc Ref vuc Error Limit
Calibrator Setting ) ) (Pa'h) (Pa'h) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 1.00 0.00 -21-+26
Burst | ms, 100 dB 900 900 1.00 1.00 0.00 56 29 - +41
Burst 1 ms, 108 dB 143 143 1.00 1.01 +1.00 -20-+41
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 vucC vuc Different Limit
Calibrator Setting ) (Pa'h) (%) (%) (%)
Continuous Rectangle + 10.37
29 0.00 3.7 21-+26
Continuous Rectangle - 1037
* Indicates non accredited
End of Certificate

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

londaslumauny,



-

\_

NI1AANUIN B

4 g = a va = 3
uilideaygmtunzlouiasujuinisitasisilanyu

~

/




7 8n omeocle) gl & N5UlSIURATNNTTY

d |
ST b wrasvegy v
WA NFUVINT @oE00

b WAEMAN babd

[

= = v o we -
See wWasuwasyaaInsosieal fURNTIATIEY
Sou nssumsgians uitw gludia weuwtdad woud udidess aoudaususi 91

Voo o - &l ] - - o o Gk =
et Aaetunadowresiy/asuamaans uasleamsueivravisnJuansiensionuy
ariuv @ WHWAIAN bbb

anuvleE ofi enefe USEm E;“Lumm Lmumaam waus Budiiiess eoudauaust S
weowfiRnmieTeiientu Wl rece aonuUARIAUTA o YOURINGY o DUUAYIV UUIUWTIN
WANSELYUY NFIVHUNTLAT ‘umﬂaauuﬂamﬂmﬂwawmﬂguﬂﬂ']'s’am‘sww auazBeaudands T

ﬂ‘iMITW'}UOﬂﬁ']ﬂﬂiﬁl!‘ﬁ?)']im'mﬂﬂ mmmmum‘u
®. .LHEJﬂLﬁﬂL"GWVI'N'WIU‘i”ﬂ'mﬂﬂ'd{]llmﬂﬁ%ﬂ‘ﬂ”ﬁ MU & T]EJ

®) Ua1INERY LeSgytuan mmamaw 1-0&&-1-00mo
) WIPANTIUA 1AENES nuilleuiaei 1-odd-9-codn
@) UEIOUETAl ARYNSTY nufouian -ece-9-oows
@) UNENI5UNTAL AT neideuani +oce-3-onc0
&) uaTgasil Juniuseiin ndouienil 1-ecd-9-onod
. Wi mihiivsedwios fiRmalese S < 9e
®) UNEINen fhedan nendouaui 1-ecd-a-onan
o) UIATIARTAY 33 neidouanil 1-eee-9-cose
@) WIETIRE YY1 SeANDY verdauand 1ecd-I-oncd
@) UWNANEYY waean s nzifouani 1-ocd-1-ooe

otlq mmaaa‘uuw-fwﬂmqwsawwaaﬂamaswwvmawawgumnmLﬂsw
oy Aoluiuil b nuatiug beos il awrsabufeeiussuudidnnselindlaftminivled
NIUlEURAAMNT Y

g = A
VILFUUUUNDNIIU

YouaaIAIUde

fiimnemines’

b SoW g
U{URTIEMTUAMEIUAN o &
ﬂm’ai'}’aua::l.ﬁauﬁauaﬁﬁsmu umrsp ANALYST AND ENGINEERING a]!u‘lgﬂﬂaq

' el = T COMPANY LIMITED
NHUNINIZIUIGATTIATIE WW@ﬁBUNﬁWHLLﬂwﬂuLUUUWEQ QUWHW?

3. o bemo bmeb 78 beom-&
05815 o b@mo baeb M8 bexds
lswalddidnnsednd saraban@diw.mail.go.th

Green lndustry > W e EI
_ e “gaR1MngIHNTINg UssmAinen1men saiAamn garmnssiiides” |
=1



o
nenomeole) Dol @ AsulsIURRAMNT T

- |
AUUNIZTINN ' WrRvanely

LRI NTUVNY @ocoo

-
bbb wen  ledby
- - s e
L%JEN LﬂﬁFJULLﬂE}-SUﬂa’]ﬂiLLazﬂ’lillﬁW‘U‘ﬂ’JLﬂ'i"la‘m

Bou nssunsdanis uie gludie weuundad wous B1Aule3s Aoudaunuv S1in

v - o -lg - ! e‘ = = L P -
208 ANUDTUYEEW/ Ao AURUNUGIYAGINT warrilaasuaivrsmian fuRmsianeienyy
o 4
A9IUN mo UNIIAN lodob

P v W = =  ala ‘
ﬁﬂﬂaQN'W’hU L'E]ﬂﬂ'ﬁLLuU'ﬂ'\ﬂwu\iaaL'Uaf.luuﬂa\iuﬂﬂqniLLﬁzajiﬂﬂﬂUﬂ'.}Lﬁ'ﬁ'}a“

Ut gludn weuwded woud WuALleSs reudauauyt 3970 99101 o L
w o ey e a W - & 3 a a a s o a
arumiledanansdls uTEm gluidia uouundan uous Wudlese asudaunuy 9718
w - ks - = o8 = -
viesfiRinsiinsgiiensy lawmeileu 1-ead doUNRAATN o YBUEANAY Co AUUFYNN
= a dAa P
LUUNERTN Laansrluue ngunnanIuAs vellasuulasynainsuazaisuaiRuidnsizy
ANALDEALTILED T

nsulssngaamnssuRinIsanud dauiudsl

¢ o

L =y L v el o W L =
. Weondnmiuszaaslfuinisinmest 9w b

®) WIBTWY FITINITY naillouianil 1-ece-9-0oeo
o) wig il siusuna - yulsuail 1-ecd3-cote
o. Wiind i iiussdwisw fifinsinsst 4 ee 1
®) UWRANDTYN Usgaue nudowand -ecd-3-oems
o) WBunAa oty neilowar? 1-ecd-3-oamn
o) WIBANNS aaue3 nadouanf 1-ecd-9-oona
€) UNLAMWA ABTUUN nedowari 1ecd9-oond
&) welvady wulm veifouaril 1-ecd-1-cond
b) WIHITY NAUTIUNIY nedlouari 1 ecd3-ooms
o)) BTNl s3I0 nulouanil 1-ecd9 oo
) WIBIMENIA Yeyuna yerdouail -eee-1-cone
o) Unannigngm wainsnia verdouatil -eee-v-onco
@o) uealuns nesysal nadouari 1ece-i-cocse
®®) UNANNITAN VR5UFRLNG nuidouan? 1-ocd-3-oac

L34 ﬂl 1 - dﬂ L ﬁ'
on. Wisavdeansuafiwiiesgiluny mudsnd

i)
LT -
;JN!TED ANALYST AND ENGINEERING GE 1%’&'& 1% ﬂ&’i U ~

CONSULTANT COMPANY LIMITED




-lo -

afla maaaavuw wumaﬂqwsaumqaamamﬁJiu'uuﬂvmawmﬂgumm‘s'am'swvman-tiu
7 81 omeolo)edas avTull & rmmwuﬁ bEoe ApluTuf b numwuﬁ beoe N9 AunsndufYe
mu‘m‘uaLanwﬁauné‘l.mwmmlwmu‘mﬂuamawnsw #1714 QR Code Trevilsdoatull

FeSounfionsiu
YouanIAMLUe

Jrs s

< (uwuszay freamey)
c}ﬁmwm'snaﬁ:‘a‘aua:a‘v‘muﬁuuaﬁﬂmw
UfjtRnemsunuedufinalssnugammney

flusvarussuuddnnsetind

naviveuaziAsuisiaulis
nauNMsgASTIATEimedsuLaRuuazzilouiesl fURns

3. 0 bemo bael i beon-& WA o bemo baok A beae
lUswildBidnnselind saraban@diw.mail.go.th

AN
WA -
UNITFD ANALYST AN ENGINEE NG B‘ -I ! ig ] E} ﬂ ﬂ @ Q

CONSULTANT COMPANY LIMITED

Gre?n l're-fz h-;.r & 5 L WA = P :
gL “'ﬂ__ﬁfﬂ"lﬁf‘i‘i‘ikﬂ”l‘]fﬂﬂ U'i:l‘ﬂﬁ?ﬂilﬂ"l‘lﬂ%"l FUHNHAHAMWT qﬂﬂwmwﬁwm 3 :
(=]



W s P a da ‘¢
na1siuUTnenisFslfsunlasyARINIuALETUANENILATIZN
UiEm glufin wouwdad uaud Budilless neudauawi S1ia  awnzloy rece
i
Y90 omao(a)/ Holy @

fiu 971U2U 16 578019

o ol
%N'J'i.l‘ﬂb b

MNAN  bbEbd

" a o o A‘ = o
vaudieasuaneilfsutunadouainnsulsnnugaavmnssa 31U ob 518015

Sadudl dnsuany WAATA

/ Benzene Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method L
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Mass Spectrometric Method e
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1. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds in Various Sample Matrices
Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014.

2. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
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1 [ Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™ |
2 | Arsenic 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

3 | Barium Digestion, Inductively Coupled Plasma Method™

4 | O-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
5 | B-BHC Liquid-Liquid Extraction, Gas Chromatographic Method!”
6 | O-BHC _ Liquid-Liquid Extraction, Gas Chromatographic Method™®
7 | y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™

8 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method!

2) 5-Day BOD Test, Membrane Electrode Method™
9 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
10 | Chemical Oxygen Demand 1) Closed Reflux, Titrimetric Method!™

2) Closed Reflux, Colorimetric Method™

3) Open Reflux, Titrimetric Method™

11 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method!™

12 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!™

3) Digestion, Inductively Coupled Plasma Method™

13 | Color ADMI Weighted-Ordinate Spectrophotometric Method™

14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method!®
2) Digestion, Electrothermal Atomic Absorption

Sp el e ——
ﬂ ;;I Xv&r&pup’,ed Plasma MetBd"

15 | Cyanide 1) Gistl ation: Geladmenis Mk 19 NAIDT
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16 | o,p-DOT Liquid-Liquid Extraction, Gas Chromatographic Method™
17 | 4,4-DDD Liquid-Liquid Extraction, Gas Chromatographic Method'”
18 | 4,4-DDE Liquid-Liquid Extraction, Gas Chromatographic Method
19 | 4,4-DDT Liquid-Liquid Extraction, Gas Chromatographic Method'”
20 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method'
21 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method'®
22 | Endosulfan i Liquid-Liquid Extraction, Gas Chromatographic Method™
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method'®
25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
26 | Formaloehyde Distillation, Colorimetric Method™?
27 | Free Chlorine 1) lodometric Method'™”
2) DPD Ferrous Titrimetric Method™
28 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method!
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method!
30 | Hexavalent Chromium 1) Colorimetric Method™
2) Extraction, Direct Air-Acetylene Flame Method™
31 | Lead 1) Digestion, Direct Air-Acetylene Flame Method"
2) Digestion, Electrothermal Atomic Absorption
.; Spectrometric Method™”
: 3) Digestion, Inductively Coupled Plasma Method™
| 32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method!
| 2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™!
3) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™ '
34 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™”
35 | Nickel

1) Prepstion /B i=Acetylene Flame Method™!

2) |Digesxioh, E/E\ect ermal Atomic Absorptigy®
SrEctRRG R, G HHIENADN

3) TR, PR VR oupled Plasma Method[‘f‘jﬂﬂj

26 Qil & Grease...
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36 | Oll & Grease 1) Liquid-Liquid, Partition-Gravimetric Method!®
2) Soxhlet Extraction Method™

37 | pH Electrometric Method!

38 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™

39 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method
2) Digestion, Inductively Coupled Plasma Method™

40 | Sulfide 1) lodometric Method™!
2) Methylene Blue Method'®

41 | Temperature Laboratory and Field Methods™

42 | Total Dissolved Solids Dried at 180 °C*

43 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method™

44 | Total Suspended Solids Dried at 103-105 °C*

45 | Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method:
Colorimetric Method: Calculation'
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™

46 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method!™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method
3) Digestion, Inductively Coupled Plasma Method'™

U l@deu 9uqU 126 518015

a0y AsuanY AT
1 | Acenaphthene 1) Liquid-Liguid Extraction, Gas Chromatographic
Method™!
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'”
2 | Acetone Purge and Trap Gas Chromatographic/Mass
3 | Aldrin

S ty = :
1 |Ligur -Lé@gﬁ\, Ggs Chromatograﬂc
M gUUIPNADT

UN‘ITF% ANALYST AND ENGINEERING

2) SomBFATEERF PRI BEHIBR, Gas Chromatographic/

Mass Spectrometric Method™ ‘&\"‘1"0\}

4 Anthracene...
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Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzolb)flucranthene

Benzo(k)flucranthene

Benzoic acid

Benzola)pyrene

2) Liquidsl jgHd ier-Gas Chromatographi
| Mass $p c@ etA: t&&i‘.‘,’ll o Oy

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'”

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

Digestion, Inductively Coupled Plasma Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™®

2) Digestion, Inductively Coupled Plasma Method
Liquid-Liquid Extraction, Gas Chrematographic/
Mass Spectrometric Method™

1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

E”\E'i—ﬂi‘ﬂ@'li’]r

UNITED ANALYST AND ENTINET
CONSULTANT COMPANYT LIk u,D
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15 | Benzolg,h,i)perylene 1) Liquid-Liguid Extraction, Gas Chromatographic
Method!!
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 | Beryllium Digestion, Inductively Coupled Plasma Method™

17 | Bis(2-chloroethylether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

18 | Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

19 | Bromodichloromethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

20 | Bromoform Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

21 | Butanol Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

22 | Butyl benzyl phthalate ' Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

23 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method!”
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'”
3) Digestion, Inductively Coupled Plasma Method'®

24 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®

25 | Carbon disulfige Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

26 | Carbon tetrachloride Purge and Trap Gas Chroratographic/Mass
Spectrometric Method"

27 | Chlordane 1) Liguid-Liquid Extraction, Gas Chromatographic
Method®
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

28 | p-Chloroaniline Liguid=Liquid Extraction, Gas Chromatographic/
Mas d[ﬂ] w——"—"

29 | Chlorobenzene

dsmxf&h"“‘

” = %>
S;;gunn'so ANALYST AND ENGIHE&WG Cﬁ&ﬂ‘ﬂhﬂﬁn ﬂ @ ﬂ

30 Chlorodibromomethane...
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32

33

34

35

36

37
38
39

40

41

Chlorodibromomethane

Chleroform

2-Chlorophenol

Chromium

Chromium (/11

Chromium (V1)

Chrysene

Cyanide
2,4-D
DDD

DDE

DOT

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!”

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absarption
Spectrometric Method!

3) Digestion, Inductively Coupled Plasma Method
1) Digestion, Direct Air-Acetylene F ame Method;
Colorimetric Method; Calculation™

2) Digestion, Inductively Coupled Plasma Method
Colorimetric Method; Calculation™

1) Colorimetric Method™

2) Extraction, Air-Acetylene Flame Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™!

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®

Distillation, Colorimetric Method!¥

Liquid-Liquid Extraction, Gas Chromatographic Method'®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
1) Liquid-Liquid Extraction, Gas Chrematographic
Method™
2) Liguid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometric Method™
1) Liguidbigui rpetieryGas Chromatographic
e

Method! A =

b T AR
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42 | Dibenz(a,h)anthracene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!
2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

43 | Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

44 | 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

45 | 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'

46 | 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

47 | 3,3"-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

48 | 1,1-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

49 | 1,2-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™

50 | 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

51 | cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

52 | trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

53 | 2,4-Dichlorophenol Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

54 | 1,2-Dichloropopane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

55 | 1,3-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

56 | 1,3-Dichloropropene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®!

57 | Dieldrin

1) gad-Trayue tiom Gas Chromatographic
Methéd" A =

— L /T o ,
2) MWWW%E&@&QQ& Gﬁ‘q%ﬂﬂ]mmlg q
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58 Diethyl phthalate...
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69

Diethyl phthalate

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Flucrene

Heptachlor

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'®

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'®

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method"”

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method”

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'”

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™”

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™!

2) LiguigiLig 'd&xt ctoR, Gas Chrqmatogra%hiﬁa'!
- Yo B G- T o
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70 Heptachlor epoxide...
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Heptachlor epoxide

Hexachlorobenzene
Hexachloro-1,3-butadiene
n-Hexane

o-HCH

B-HCH

Y-HCH

Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Lead

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption

I

l d
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Manganese

Mercury

Methanol

Methoxyehlor
Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Nickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method®
Digestion, Cold-Vapor Atemic Absorption Spectrometric
Method!!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®

Liquid-Liquid Extraction, Gas Chromatographic Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method”

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liqud=t i s Chromatographic/Mass
Spegt tic fbth dﬂg—l

Liqui-Liqic Fsiiaation Gas @'ﬂ.&%ﬂ@}ﬁﬂﬂg
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96 Polychlorinated Biphenyls...




-B &)~

andiu GUEHEITY BAeszd
96 | Polychlorinated Biphenyls 1) Liquid-Liquid Extraction, Gas Chromatographic
- PCB 1016 Method'
- PCB 1221 2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
- PCB 1232 Spectrometric Method!!
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 | Pentachlerophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®
98 | pH Electrometric Method™
99 | Phenanthrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method"!
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
101 | Pyrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!®
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
102 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method
2) Digestion, Inductively Coupled Plasma Method™
103 | Silver Digestion, Inductively Coupled Plasma Method™
104 | Styrene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method
105 | 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!”
106 | Tetrachloroethylene Purge and Trap Gas Chromatographic/Mass
107 | Toluene Purde ap-bgs hﬁﬂatowgfhic/Mass s>
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108 Toxaphene...



-o-

a6 ATUANY ERRIGERE]
108 | Toxaphene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
109 | TPH (Cs- Cg) 1) Purge and Trap, Gas Chromatographic Method!'!?"
2) Purge and Trap, Gas Chromatagraphic/Mass
spectrometric Method™#!
110 | TPH (Cog— Cye) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method®?!
111 | TPH (Coys = Cas) Separatory Funnel Liquid-Liguid Extraction, Gas
Chromatographic Method®*"
112 | 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method?
114 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method"”
115 | Trichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'”
116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
117 | 2,4,6-Trichlorophenol Liguid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method!®
118 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chramatographic/Mass
Spectrometric Method'” .
119 | Vanadium Digestion, Inductively Coupled Plasma Method™
120 | Vinyl acetate Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
121 | Vinyl chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
122 | m-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method
123 | o-Xylene a‘:T—h.lromatog phldfviassb%—

AR 10 QGRS
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CONSULTANT COMPANY LIMITED

124 p-Xylene...
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124 | p-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method”
125 | Xylene (Total) Purge and Trap Gas Chromatographic/Mass

126

Zinc

Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method!”
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method '

D45 142U 25 518079

Ansuans

AT

Antimony

Arsenic

Cadmium

Carbon Monoxide
Chlorine

Chromium

Cobalt

Copper

Cresol

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method™!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method'®

1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Instrumental Analyzer Method™
Isokinetic Sampling, lon Chromatographic Method™!

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flarne Method™

estion, Inductively Coupled

=]

W—"’"‘
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CONSULTANT COMPANY LIMITED

10 Dioxins/Furans...



_do-

a1eu dnsuany Rl

10 | Dioxins/Furans sokinetic Sampling™

11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatographic Method™

12 | Hydrogen Flucride lsokinetic Sampling, lon Chromatographic Method®

13 | Hydrogen Sulfide Absorption Sampling, lodometric Method™

14 | Lead 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"

15 | Manganese 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

16 | Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

17 | Nickel 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

18 | Opacity Ringelmann’s Method'"!

19 | Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic acid Method™
2) Instrumental Analyzer Method'™

20 | Selenium 1) Isokinetic Sarnpling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"™

21 | Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method™
2) Instrumental Analyzer Method™

22 | Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method™

23 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method®

24 | Vanadium Isokirmati jigestion, Inductively Coupled
Plagrpa Nef ) f-j—-l o

25 | Xylene 1) %@gé@ﬂ&@%@@%#mnﬁéﬁéﬁ%ﬂ@ﬂ&i@ﬂ

2) REEBIBABHSERMBliRG, Gas Chromatographic Methodlsfj"
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1 Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method?%#!
2) Ultrasonic Extraction, Gas Chromatographic
Method!%#2
2 | Antimony Digestion, Inductively Coupled Plasma Method"**!
3 | Arsenic 1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method®?**!
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 2613
3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!*!
4) Digestion, Inductively Coupled Plasma Method""'*
q Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1!
2) Digestion, Inductively Coupled Plasma Method!"**
5 | Beryllium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!?8!¥
2) Digestion, Inductively Coupled Plasma Method™*?
6 Cadmium 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!#61%
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?6*?!
3) Digestion, Flame Atomic Absorption Spectrometric
Method'"*
4) Digestion, Inductively Coupled Plasma Method!"**
7 | Chlordane 1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method!*%??!
2) Ultrasonic Extraction, Gas Chromatographic
Method!!%22
8 Chromium 1) Waste Extraction, Digestion, Flame Atomic Absorption

[ a]

Spectnommetr)
2) Wkt AEHraion, Badstion, Inductively CoghRel
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3) Digestion,...
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13

14

Chromium (1)

Chromium (V1)

Cobalt

Copper

2,4-D

DbD

| 2) Alkaline Digestion, Colorimetric Method®1¢

3) Digestion, Flame Atomic Absorption Spectrometric
Method"*4!

4) Digestion, Inductively Coupled Plasma Method'*

1) Waste Extraction, Digestion, Flame Atomic Absorpticn
Spectrometric Methed; Waste Extraction, Colorimetric
Method; Calculation®!41€

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
Calculation@5121l

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Caleulation&141€

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method,;
Calculation"#1*1¢!

1) Waste Extraction, Colorimetric Method'#!¢!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!#%?

2) Digestion, Inductively Coupled Plasma Method'"*?

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method?#'*

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%®!*!

3) Digestion, Flame Atomic Absorption Spectrometric
Method!"'"

4) Digestion, Inductively Coupled Plasma Method!"*

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method'?%%?

2) Ultrasonic Extraction, Gas Chromatographic
Method!1022

1) Waste Extracﬂon,_ﬁge;p]aratory Funnel Liquid-Liquid

Extra g prématographic Method™®*%2
2 trasanic (dra " i 9
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17

18

19

20

21

22

DDE

DDoT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®®#?

2) Ultrasonic Extraction, Gas Chromatographic
Method[w'm

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method'%#22

2) Ultrasonic Extraction, Gas Chromatographic
Method"%#?

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!**#?!

2) Ultrasonic Extraction, Gas Chromatographic
Method%#?

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method?®?2

2) Ultrasonic Extraction, Gas Chromatographic
Method[lO.ZEJ

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method/®%#%

2) Ultrasonic Extraction, Gas Chromatographic
Method!' %%

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!#61*!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!®*

3) Digestion, Flame Atomic Absorption Spectrometric
Method!™!¥

4) Digestion, Inductively Coupled Plasma Method!"?
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!?%%!

2) Ultrasonic Extraction, Gas Chromatographic
Method!!%%2

1) Waste Extraction, Digestion, Cold-Vapar Atomic

-~
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COMNSULTANT COMPANY LIMITED ©

3) Digestion,...
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S
2 ;DZt E 0 E}lgeqtlora, Inductively Cditdble@®




-@G_

A13uaNe

AFAased

23

24

25

26

Methoxychlor

Molybdenum

Nickel

Polychlorinated Biphenyls

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2',5-Trichlorobiphenyl

- 2,4, 5-Trichlorobiphenyl

- 2,2',3,5-Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3',4,4-Tetrachlorobiphenyl
-2,2,3,4,5-
Pentachlorobiphenyl

3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™®
4) Digestion, Inductively Coupled Plasma Method™!*

5) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method™®

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method %%

2) Ultrasonic Extraction, Gas Chromatographic
Method!'%#!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method %61

2) Digestion, Inductively Coupled Plasma Method' "

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method2®!%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method @6

3) Digestion, Flame Atomic Absorption Spectrometric
Method"**

4) Digestion, Inductively Coupled Plasma Method"?!
1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method®?#*

2) Ultrasonic Extraction, Gas Chromatographic

Method"*#% 1D\
o B
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-2,245,5'-
Pentachlorobiphenyl
-233.4,6-
Pentachlorobiphenyl
-22'3445-
Hexachlorobiphenyl
= 2,231,585
Hexachlorobiphenyl
-2,2,3,5,5',6-
Hexachlorobiphenyl
-22'4,4'.55-
Hexachlorobiphenyl
-2,2,33,44 5
Heptachlorobiphenyl
-2,2'3,4,4'55"
Heptachlorobiphenyl
-2,234456-
Heptachlorobiphenyl
-2,234 55 6-
Heptachlorobiphenyl
-22.334.4556-

Nonachlorobiphenyl

Pentachlorophenol

pH

Selenium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!22.281

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!¢2!

Electrometric Method!"*%

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method>®2

2) Waste Extraction, Digestion, Inductively Coupled
Pl
3) Digestion, ride Generatipn/Atomic A‘Dsqp%m

Spemm@%mngg & HHINNADY

q) EREESHEH! TRaR Ve Coupled Piasmqé' Method””%j\f\?
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35

Silver

Thallium

Toxaphene

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method264%

2) Digestion, Inductively Coupled Plasma Method"**
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*¢*

2) Digestion, Inductively Coupled Plasma Method'

7,13

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method'%*#%

2) Ultrasonic Extraction, Gas Chromatographic
Method!%#

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method®#%
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!##

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®®**

2) Digestion, Inductively Coupled Plasma Method!""®

1) Waste Extraction, Digestion, Flarne Atomic Absorption
Spectrometric Method%514

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method'%é-!?

3) Digestion, Flame Atomic Absorption Spectrometric
Method! ™

4) Digestion, Inductively Coupled Plasma Method!™*?!

flu 91uaY 125 $18099
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1 Acenaphthene 1) Ultrasonic Extraction, Gas Chromatographic
Method[m.Eﬂ]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %%
2 Acetone

Purge ap| fAa 4 graphic/Mass
o AN 0 G =N
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Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzolk)fluoranthene

Benzoic acid

Benzo(a)pyrene

1) Ultrasonic Extraction, Gas Chromatographic
Method' %%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

1) Ultrasonic Extraction, Gas Chromatographic
Method!*4¢!

2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'92¢!

Digestion, Inductively Coupled Plasma Method!™*

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!!*!

2) Digestion, Inductively Coupled Plasma Method!™*!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%%!

Digestion, Inductively Coupled Plasma Method™*

1) Ultrasonic Extraction, Gas Chromatographic
Method!'?#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*#°]

1) Ultrasonic Extraction, Gas Chromatographic
Method!'%2

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

1) Ultrasonic Extraction, Gas Chromatographic
Method!***

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'%%!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %%

1) Ultrasonic Extraction, Gas Chromatographic

Me ‘ OW—

2) Ylifas nc}-é(a iém;-Gps GhromatographicMass
Spatmmaine Mahodird B H 18 NA1O

CONSULTANT COMPARY LIMITED

15 Benzol(g,h,i)perylene...
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15 | Benzolg,h,Dperylene 1) Ultrasonic Extraction, Gas Chromatographic
Method!'%#
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!92®!

16 | Beryllium Digestion, Inductively Coupled Plasma Method™*¥

17 | Bis(2-chloroethyl)ether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'®?*!

18 | Bis(2-ethylhexyl)phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!"?#®

19 | Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*22

20 | Bromoform Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"'2#!

21 | Butanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %2

22 | Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?¢!

23 | Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!™*
2) Digestion, Inductively Coupled Plasma Method!"'?

24 | Carbazole Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%*!

25 | Carben disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!2%

26 | Cerben tetrachloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method ™

27 | Chlordane 1) Ultrasonic Extraction, Gas Chromatographic
Method!1922
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?¢

28 | p-Chloroaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!224!

29 | Chlorobenzene Purge togriphidMassO%
i q120ABY

30 | Chlorodibromomethane

IT! MALYS I CHCINESRING &
Purge dD a8 é%:i;hrgmi@grapﬂhldhﬂassq’
Spectrometric Method"*? <y

31 Chloroform...
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35

34

35
36

37
38
39

40

41

a2

Chloroform

2-Chlorophenol

Chromium

Chromium (Il

Chromium (V1)

Chrysene

Cyanide
2,4-D
DDD

DDE

DOT

Dibenz(a,h)anthracene

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!%%%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrormetric Method!%2¢!

1) Digestion, Flame Atomic Absorption Spectrometric
Method!"*!

2) Digestion, Inductively Coupled Plasma Method™**
1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method:;
Calculation™ 8146l

2) Digestion, Inductively Coupled Plasma Method:
Alkaline Digestion, Colorimetric Method:
Calculation!"&1%1¢l

Alkaline Digestion, Colorimetric Method®'®

1) Ultrasonic Extraction, Gas Chromatographic
Method%2%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%24!

Extraction, Distillation, Colorimetric Method 282930

Ultrasonic Extraction, Gas Chromatographic Method?”

1) Ultrasonic Extraction, Gas Chromatographic
Method!1%%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method%%¢!

1) Ultrasonic Extraction, Gas Chromatographic
Method%4?

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!2¢!

1) Ultrasonic Extraction, Gas Chromatographic
Method!1%?!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%?*

o0, Gas Chromatograpl;i; o AW

2 R SO G E (;i hé}rﬁw;ltgé ria] pﬂ? Mda ss

Spectrometric Method“o"m:g;\m:’fd

43 Di-n-butyl phthalate...
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43 | Di-n-butyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?!

44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!2%!

45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2%

46 | 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™2#”

47 | 3,3'-Dichlorcbenzidine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method" %%

48 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method %2

49 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method' %%

50 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?#!

51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!%%!

52 | trans-1,2-Dichlorcethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#%!

53 | 2,4-Dichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2¢

54 | 1,2-Dichlorpopane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2#

55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!?%!

56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!%?*

57 | Dieldrin 1) Ultrasonic Extraction, Gas Chromatographic
Method!'%%
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%%!

58 | Diethyl phthalate Ultrgsof i Shromatographic/Mass 1
Spedtr o Ow. b |

59 | 2,4-Dimethylphenol Ultrawrﬁ@r&ma@t‘rm?ﬁa@’@hrﬁl‘l&%ﬂa}!%ﬂsﬂa

COMSULTANT CO[PANY ..f.f%lig]i}-\

Spectrometric Method YR

60 2,4-Dinitrophencl...
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63

64

65

66

67

68

69

70

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?4!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%!

1) Ultrasonic Extraction, Gas Chromatographic
Method!'*#?

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'®2¢!

1) Ultrasonic Extraction, Gas Chromatographic
Method"?#?

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %

1) Ultrasonic Extraction, Gas Chromatographic
Method!'%2]

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!%%!

1) Ultrasonic Extraction, Gas Chromatographic
Method!%%*!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®2¢]

1) Ultrasonic Extraction, Gas Chromatographic
Method[m'zzl

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'%#®

1) Ultrasonic Extraction, Gas Chromatographic
Method"%??

2) Uirdspni ragfi s Chromatographic/Mass

Spekt ic Rethodltd < ! > ke
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71 Hexachlorobenzene...
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73

74

75

76

77

78

19

80

81

82

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

CL-HCH

[3-HCH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indenao(1,2,3-cd)pyrene

|sopharone

|ead

Manganese

1) Ultrasonic Extraction, Gas Chromatographic
Method!1022

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™%¢!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!2%]

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™??*

1) Ultrasonic Extraction, Gas Chromatographic
Method!??%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#¢

1) Ultrasonic Extraction, Gas Chromatographic
Method %%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™®?¢!

1) Ultrasonic Extraction, Gas Chromatographic
Methog!1022

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™%%¢

1) Ultrasonic Extraction, Gas Chromatographic
MethodH??"

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method%%!

1) Digestion, Flame Atomic Absorption Spectrometric

Meth

NSULTANT COMPANY LIMITED

2) Digestion, Inductively Coupled Plasma Method!™*5

2 fugtively 'Cotipled Plasma Me sl
T ;?%W'
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Mercury

Methanol

Methoxychlor

Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Nickel

Nitrabenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™®

2) Digestion, Inductively Coupled Plasma Method!*?
3) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method!'®

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!%%

1) Ultrasonic Extraction, Gas Chromatographic
Method[m.?.?]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2¢!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*22%!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2%%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™%?%!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%¢!

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!'22*!

1) Ultrasonic Extraction, Gas Chromatographic
Method!92¢

2) Ultrasonic Extraction, Gas Chrematographic/Mass
Spectrometric Method! %%

1) Digestion, Flame Atomic Absorption Spectrometric
Method!"4

2) Digestion, Inductively Coupled Plasma Method!!'*
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog!%2¢!

Ultragoryi
Speciréss

4 i |
UNITED ANALYST AND ENGIHEFRING ER %} HrioN
CONSULTANT COMPANY LIMITED

96 Polychlorinated Biphenyls...
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Polychlorinated Biphenyls
- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260
Polychlorinated Biphenyls
- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2', 5-Trichlorobiphenyl
- 2,4 5-Trichlorobiphenyl
- 2,2'3,5-Tetrachlorobiphenyl
- 2,2' 5,5 -Tetrachlorobiphenyl
- 2,3',4,4" Tetrachlorobiphenyl
-2,2'3,4,5-
Pentachlorobiphenyl
-2,2'4,55-
Pentachlorcbiphenyl
-233,4\6-
Pentachlorabiphenyl
-2,2'3,44 5-
Hexachlorobiphenyl
-2,2'3,455-
Hexachlorobiphenyl
-2,2,3,5,5,6-
Hexachlorobiphenyl
-22'4,4'5,5'
Hexachlorobiphenyl
-22'3,34,45-
Heptachlorobiphenyl
-2,2,3,4,4.55'-
Heptachlorobiphenyl
-2,2',3,4,4.56-
Heptachlorobiphenyl

1) Ultrasonic Extraction, Gas Chromatographic
Method!!%??!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%

Ultrasonic Extraction, Gas Chromatographic Meth‘gdm'f;’]{!
¥ “, \f‘ \!
al

P ‘A% §11gNAD
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-2,2,34 55 6-
Heptachlorobiphenyl
-22',33,44.55,6-
Nonachlorobiphenyl
97 | Pentachlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!
98 | Phenanthrene 1) Ultrasonic Extraction, Gas Chrematographic
Method!1¢:24!
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!
99 | Phenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%2¢!
100 | Pyrene 1) Ultrasonic Extraction, Gas Chromatographic
Method%2%
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method*%%¢!
101 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"??
2) Digestion, Inductively Coupled Plasma Method!"?
102 | Silver Digestion, Inductively Coupled Plasma Method!™!¥
103 | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method %%
104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!22*!
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method22°!
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method22*]
107 | Toxaphene Ultrasonic Extraction, Gas Chromatographic Method!'%%%
108 | TPH (C5-Cg) 1) Purge and Trap, Gas Chromatographic Method!'221
2) Purge and Trap, Gas Chromatographic/Mass
109 | TPH (Cs5-Cyq) aa,ﬁgirﬁ W‘W
110 | TPH (Cy16-Css) tragﬁ“r’%@éﬁm SN Jrﬂ:(‘:ﬁroma’cograph|&li\#leth::>d“ 1]
111 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"# = \p\)

112 1,1,1-Trichlorcethane...
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112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 2%

113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method%%!

114 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method#2!

115 | 2,4,5-Trichlerophenol Ultrasonic Extraction, Gas Chfomatographic/Mass
Spectrometric Method™%2¢

116 | 2,4,6-Trichlerophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!??

117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"'2?!

118 | Vanadium Digestion, Inductively Coupled Plasma Method! "'

119 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!??!

120 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %%

121 | m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#%

122 | o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method#%

123 | p-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?#

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %!

125 | Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method™
2) Digestion, Inductively Coupled Plasma Method! "'
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3. aneudmnssudanndouuvissumalne, dfiofinseviinide. fiuvaded 4 NFUVN:
[SouuiINISRUN, 2547,

4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017.

5. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019.

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 3050B, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromiurm.
SW-846 Method 30604, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste 3. Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge and Trap for Aqueous Samples. SW-846 Method
5030C, 2003,

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed System Purge and Trap and Extraction for
Volatile Organics in Soil and Waste Sample. SW-846 Method 5035A, 2000.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2014,

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method 70008, 2007.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Arsenid TAtEm SYfp = Gaseous Hydride). SW-846
Method 7061A, 1992~ _ \*.?111 |~ \"] e B
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16. United States...
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16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold Vapor
Technique). SW-846 Method T470A, 1994.

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technigue). SW-846 Method 74718, 1998.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007.

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borahydride
Reduction). SW-846 Method 7742, 1994.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 8081B, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Methed 8082A, 2007.

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polynuclear Aromatic Hydrocarbons. SW-846 Method
8100, 1980.

25, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 8260D, 2018,

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry, SW-846 Method 8270E, 2018.

27. United States Environmental Prot n y thods for Evaluation Solid
Waste Physical/Chemical Methods. Chlorinam ;y si M ’E\tlﬁ @ 3
Pentafluorobenzylation Derivatization. SWeB46 Metihved B-TEIEWNQQ \\ i
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28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide : Distillation. SW-846
Method 9010C, 2004.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oils. SW-
846 Method 9013A, 2014.

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

32. United States Environmental Protection Agency. Test Methods for Evaluation SoL:d
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.— \W’j
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