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List of Instruments Certification for Environmental Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance TSP Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) PM-10 C252436235 Ministry of Industry, Thailand
2 |Analytical Balance PM-2.5 Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Readability 0.001 mg) B322373893 Ministry of Industry, Thailand
Equipment for Water Quality Analysis
3 |Turbidity Meter Turbidity Oakton T100IR / Technology Promotion Associatior] 23CH1148 14 Sep 23 13 Sep 24 -
1120501017 (Thailand-Japan)
4 |Analytical Balance SS Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) TSS C210685394 Ministry of Industry, Thailand
5 |Hot Air Oven Memmert UF55 / National Food Institute, 2400141-001-01 11 Oct 23 10 Oct 24 -
B216.1666 Ministry of Industry, Thailand
6 |Analytical Balance Oil & Grease Mettler-Toledo AB-204S/FACT / Technology Promotion Associatior 24MM292 11 May 24 10 May 25 -
(Readability 0.1 mg) 1129361010 (Thailand-Japan)
7 |BOD Incubator BOD Arco UCa4-1320 / Technology Promotion Associatior 24TM303 10 Feb 24 9 Feb 25 -
(UAE.WAO.015/2561) (Thailand-Japan)
8 |DO Meter YSI 5100/ Technology Promotion Associatior 24TW39 21 Feb 24 20 Feb 25 -
11B101863 (Thailand-Japan)
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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
../Turbidity Meter/23 0914 Turbidity_Oakton_T100IR_1120501017 23CH1148.pdf
../Balance/BL2024/24 0402 Balance Mettler Toledo C210685394 UAE WAO 010 2565 2402283 002 01.pdf
../Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf
../Balance/BL2023/23 0526 Balance AB204S FACT cer No 2303074-001-01.pdf
../BOD Incubator/24 0210 BOD Incubator Arco UC4 132 UAE WAO 015 2561 24TM303.pdf
../DO Meter_Lab/24 0221 DO Meter YSI5100 11B101863 HSU012C 24TW39.pdf
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List of Instruments Certification for Environmental Quality Analysis

No.| Instrument/Equipment

Parameter

Manufacturer

Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Water Quality Analysis
9 |Incubator FCB Memmert IPP 260 / Technology Promotion Associatior] 24TM648 1 Apr 24 31 Mar 25 -
Total Coliform Bacteria V615.0187 (Thailand-Japan)
10 |Incubator Memmert IPP 260 / Technology Promotion Associatior 24TM651 2 Apr 24 1 Apr 25 -
V618.0033 (Thailand-Japan)
11 [Water Bath Memmert WNE 14 / Technology Promotion Associatior] 24TM29 10 Feb 24 8 Feb 25 -
L416.0606 (Thailand-Japan)
12 [Water Bath Memmert WNE 14 / Technology Promotion Associatior] 24TM30 10 Feb 24 8 Feb 25 -
L416.0612 (Thailand-Japan)
13 [Auto Clave ALP CL-40L / National Food Institute, 2304203-001-01 10 Aug 23 9 Aug 24 -
807298 Ministry of Industry, Thailand
14 |Auto Clave ALP CL-40L / National Food Institute, 2402281-001-01 2 Apr 24 1 Apr 25 -
808763 Ministry of Industry, Thailand
15 [Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01234158 7 Dec 23 6 Dec 24 -
C236754745

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
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../Microbiology/Incubator_Microbiology/Incubator 2024/24 0401 Incubator_Memmert_IPP260_24TM648.pdf
../Microbiology/Incubator_Microbiology/Incubator 2024/24 0402 Incubator_Memert_IPP260_V618.003_24TM651.pdf
../Microbiology/Water bath_Microbiology/24 0210 WaterBath WNE14_L416.0606  UAE MIC 002 2560 Cer No 24TM29.pdf
../Microbiology/Water bath_Microbiology/24 0210 WaterBath WNE14_L416.0612 UAE MIC 003 2560 Cer No 24TM30.pdf
../Microbiology/AutoClave_Microbiology/23 0810#Autoclave_ALP_CL_40L_807298 Cer No 2304203-001-01.pdf
../Microbiology/AutoClave_Microbiology/8.23 0427 Autoclave_ALP_CL-40L_808763 23TM763 (P)-Copy.pdf
../Microbiology/23 1207 Balance_Ohaus_C236754745_C01234158.pdf
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noverry  FOD INdustrial Laboratory Senice Center CALIBRATION 0061

Certificate No.:
Client name:

Calibration Certificate

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  Mr.pheraphat Tuanjit Approved b
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 |aboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402420-003-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDD
Model: MS204T5/00 Resolution: 0.0001 g
Serial No.: 252436235 ID Mo.: 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 + 67 %
Place of Calibration: Room 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of Thi libr,
1. Calibration Method: MNFI Method W-MA-001  In-Housse 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 M23111825 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.
&. 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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Calibration Report
Certificate No.: 2402420-003-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: MS204T5/00 Resolution: 0.0001 q
Serial No.: C252436235 ID No.: UAE AIR.023/25066
Capacity: 220 g
Date of Calibration: 19 April 2024 Page 3of 3
Calibration Results:  (Continued)
Calibration Range: 0-200g

Calibration Adjustment:

3. Departure from Nominal Value:

Internal Calibration

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
{ g 7} ( g ) (g ) { 9 ) (+ 9 ) L3
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 4.95097 5.0000 0.0000 0.000056 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 49.99958 50.0003 -0.0003 0.00012 2.00
70 70.00000 70.0005 -0.0005 0.00017 2.00
100 99.99957 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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & |, providing a
level of confidence of approximately 95 %.
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Certificate No.:
Client name:

Foundation far Industrial Development MNational Food Institute
Food Industrial Laboratory Senvice Center

2402420-002-01

Pt
"rfr.‘; ih 1‘1\“'\

NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Certificate

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 Approved b

Mr.Pheraphat Tuanjit

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-C5-009 Revision: 01 Date: 20-04-65
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Foundation for Industrisl Development National Food Instiiute b NS TISITIS 17025
Food Industrial Laboratory Service Center CALIBRATION 0081
Calibration Report
Certificate No.: 2402420-002-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XPG Resolution: 0.000001 g
Serial No.: B322373893 ID MNo.: UAE.AIR.019/2556
Capacity: 6.1 g
Date of Calibration: 19 April 2024 Page 2 of 3

Environment Condition: ambient Temperature: 226 + 18 °C  Relative Humidity: 48 =+ 60 %
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 M23111825 28 November 2024
Instrument Model Serial No, Calibrated By Certificate No. Due Date
Therma-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:

Mominal Value ( g ) Standard Deviation of Reading {g)
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 | 1.9999B1 0.000003

F-CS-012 Revision: 01 Date: 20-04-65
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: Foundation for Industrial Development National Food Insfitute il
national food ingrrute

NSC-TISI-TIS 17025
miniatry af industy  FOO INndustrial Laboratory Service Center

CALIBRATION 0081

Calibration Report

Certificate No.:
Equipment:

2402420-002-01

Electronic Balance Manufacturer: METTLER TOLEDO
Model: XP6 Resolution:  0.000001 g
Serial No.: B322373893 ID No.: UAE.AIR.019/2556
Capacity: 61 g

Date of Calibration: 19 April 2024 Page 3 of 3

Calibration Results: (Continued)
Calibration Range: 0-6g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
{ g ) (g ) (g ) (g ) (£ g ) L
Unload 0.0000000 0.000000 0.000000 0.0000032 2.00
0.01 0.0099570 0.009399 -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 0.000003 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

The reported uncertainty of measurement was hased 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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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-20  FAX.0-2719-9484

Cert.No.: 23CH1148

Certificate of Calibration R
Equipment : Turbidity Meter
Manufacturer : Oakton
Model : T100IR
Serial No. : 1120501017
ID. No. : UAE.WAT.056/2563
Condition As-Received: Used Item
Received Date : 13 September 2023
Calibration Date : 14 September 2023
Reference : 2309-0458DSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (26 £ 25) °C
Relative Humidity : (50 + 20) %
Calibration Procedure : In - house method : CP-CH11

based on direct measurement by
using Formazin standard solution

Calibrated by : Walalak Sirithean

Approved Signatory
( ) Saithip Meangmai
( M/Warakorn Lerngagtrakul
( ) Ponpan Paipim

Issue Date : 15 September 2023

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

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

approval of the head of Calibration and Testing Equipment Services.

naslumuny
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Cert.No.: 23CH1148

Page.: 2 of 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (SI unit) through:-
- Technology Promotion Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 23C1361 13 June 2024
2) Electronic Balance 1124013382 140RC006 23MM18 20 Feb 2024
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Calibration result

Performing five - Formazin suspension standard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) (£ NTU) k

0 0.00 0.0067 2.00
20 20.3 0.39 2.00
100 101 0.76 2.00
400 401 1.5 2.05
800 800 21 2.23

Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units
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 %.
-00o0-
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Calibration Certificate

Certificate No.: 2402283-002-01
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.: C210685394

ID No.: UAE.WAO.010/2565

Order No.: 2402283

Operation No.: 2402283-002

Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by mr.Jerawut Prapawuttipong Approved by
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.: 2402283-002-01
Equipment: Electronic Balance Manufacturer; METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g / 0.0001 g
Serial No.: C210685394 ID No.: UAEWAQD.010/2565
Capacity: 220 g
Date of Calibration: 2 april 2024 Page 2 of 4
Environment Condition: Ambient Temperature: 245 <+ 0.5 °C  Relative Humidity:  47.5 + 2.5 %
Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition '
Condition o i Its 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 1mag to 200g B505567572 TCS M23040535 8 April 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hyaro Meter 608-H1 NFLETH 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 { 9)
40 0.0000042
80 0.0000052
100 0.000048
200 0.000048
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.

o O
2]
g Q
&
1 2 3 4 5 [ (Maximum Difference)
( 9 3 1¢ g ¥1¢ a9 dj{ g I]C g )] g ) { g )
100.0000 | 100.0001 99.9999 95,9995 100.0001 100.0000 0.0001

F-CS-012 Revision: 01 Date: 20-04-65
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i Foundation for Industrial Oevelopment National Food Institute b NSC.TISI-TIS 17025
mafional food mstilute Y T
ministry of Industry FGDd |I'IdU5'ﬁa! LabDraTCll"y Service Center CALIBRATION D061
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR2050U Resolution:  0.00001 g/ 0.0001 g

Serial No.: C210685394 ID No.: UAE.WAOD.010/2565

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 )

Mominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
{ o } S ] (g9 ] ( g 23 {+ g ) &

Unload 0.000000 0.00000 0.00000 0.0000086 2.00
0.001 0.001003 0.00101 -0.00001 0.0000089 2.00
0.005 0.005003 0.00500 0.00000 0.0000092 2.00
0.01 0.010003 0.01000 0.00000 0.0000089 2.00
0.05 0.04999%6 0.05000 0.00000 0.0000056 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 20.00000 0.00003 0.000037 2.00

30 30.000040 30.00001 0.00003 0.000050 2.00

50 50.000028 50.00002 0.00001 0.000068 2.00

B0 80.000068 80.00002 0.00005 0.00011 2.00

F-C5-012 Revision: 01 Date: 20-04-65
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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 3 (9 ) |G (= g } k
50 $0.00010 50.0001 0.0000 0.00015 2.00
100 100.00006 100.0001 0.0000 0.00015 2.00
110 110.00007 110.0001 0.0000 0.00016 2.00
120 120.00003 120.0000 0.0001 0.00017 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 200.0002 0.0000 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 %.

2 gearnssuwEIUTadSIdaanIIuanIs i%
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Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer;: METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C210685394 ID No.: UAE.WAOD.010/2565
Capacity: 220 g
Date of Calibration: 2 april 2024 Page 4 of 4
Calibration Results: (Continued)
Calibration Range: 81-200g

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

Pagelof 3

Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UF 55
Serial No.: B216.1666
ID No.: UAE.WAOQ.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
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-C5-009 Revision: 01 Date: 20-04-65
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ationat food nerue T OUNdation for Industrial Development National Food Instihute ""'r“"‘.“‘ NSC.TISI-TIS 17025
ministry of Industry - Food Industral Laboratory Service Center CALIBRATION D061

Calibration Report

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

Resolution: 0.1 = 1D No.: UAE.WAQD.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 ) VoIt

Condition of this results of Calibration:

L.

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,

. Reference Standard Instrument :

Instrument Model Serial No./ID No. | Certificate No. Due Date Through
i 349724 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,
. 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 E’
X Close
# Not Available
. Result of Calibration : [ x| withoutadjustment [ | After adjustment

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

Equipment:

Date of Calibration:

Foundation for Industrial Development MNational Food Institute
Food Industrial Laboratary Serice Center

Calibration Report

2400141-001-01
CHAMBER (Hot Air Oven)

Model: UF 55 Serial No.:
Resolution: 0.1  °¢C 1D Na.:
Manufacturer: MEMMERT

11 October 2023

e
\\\\\"'. I -“?_,9

i,

£

4’4@5“
S
B216.1666
UAE.WAD.027/2559

NSC-TISI-TIS 17025
CALIBRATION 0061

Page 3of 3

Calibration point:

Calibration result:

104.0, 140.0 and 180.0 °C

Calibration | Temperature Relative Line Voltage

Condition (°c) Humidity (%) (Volt) ¥
MIN 28.2 61.4 227.4 =
MAX 28.3 65.1 229.3

Tablel : Reporting of Temperature

F LIS

b
1Bem

OO L., P o .58

W= 1.0 m)

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 UUC* 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
Mote 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=

level of confidence of approximately 95 %.

Y -1, e——

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

NSC-TISLTIS1T025

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

Certificate of Calibration  ©eMos 242z

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 :

Page.: 10of 3

Electronic Balance

Mettler Toledo

AB204-S/FACT

1129361010

UAE.WAS.002/2552

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 %

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.

ienanslumuny
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Equipment : Electronic Balance Cert.No.: 24MM292
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2405-01660C-1
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 70RCO007 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) (9) (g) (+mg) (k)
100 100.0000 0.0000 0.19 2.03
200 200.0006 -0.0006 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00005

ienanslupmuny



Equipment :

Condition As-Received :
Reference :

Result of calibration

Electronic Balance
Used ltem
2405-01660C-1

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) (g) (g) (g)
-0.0004 -0.0004 -0.0003 -0.0003 -0.0004

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g) (£mg)
Unload 0.0000 0.0000 0.15
0.01 0.0100 0.0000 0.15
0.05 0.0500 0.0000 0.15
0.1 0.1000 0.0000 0.15
0.5 0.5000 0.0000 0.15
1 1.0000 0.0000 0.15
10 10.0000 0.0000 0.15
50 49,9999 +0.0001 0.17
100 99.9939 +0.0001 0.19
150 149,.9998 +0.0002 0.29
200 199.9930 +0.0010 0.30

Cert.No.: 24MM292

Page: 3 of 3
2 3 2 3
1 1 7 £)
5 3 5 3 ®‘ ®
Frant Front Front

Maximum difference between
off-center and central loading

(g)
0.0001

Coverage
Factor
(k)
213
213
2.13
213
213
213
211
2.06
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 %.

-00o-
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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

“, b
Leefulohe™

TEL. 0-2717-3000-20 FAX.0-2719-0454

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 :

NSC- TISI TIS17025
CALIBRATION DOOE

Cert. No.: 24TM303
Page: 10of3

BOD Incubator

Arco

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

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

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

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

Tawatchai Pama

pproved Signatory
) Pornthippa Tameyakul
( V( Unnopphol Harachai

() Suwit Imjai
Issue Date :

19 February 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

mnms‘lummu
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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 | UuC* vuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°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 %.

-00o-
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Equipment :

Condition As-Received :

Reference :
Procedure Used :-

BOD Incubator
Used Item
2402-02340C-1

Cert. No.: 24TM303
Page: 2of 3

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

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument

1) Data Acquisition

Serial No.

Cert. No.

Traceable

MY59003411

23LM208
2. This certificate is valid only to the item calibrated on date and place of calibration.

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

Fresh air setting : MNot Available
o ¥
2 ad
Sl
A o o]
1 3
g (ref)
T
H ' H/Z
=] ]
3 | 8
=
W":’:—'—_/:Sm ;L -
A > b
a
W

Probe Installation Details :

a= 10
b= 10
c= 10

cm
cm
cm

Due Date

27 Dec 2024

Dimension of Chamber :

D=

W=

H=
Capacity =

Environment during calibration
| Beginning Finished
Tel 5 28 31
REL.Humid. ( % ) 70 65
AC Supply ( Volt ) 233 234
Position : i
ID No.:
T 20RTD-2/1
2 20RTD-2/2
3 20RTD-2/3 |
4 | 20RTD-2/4
5 20RTD-2/5
6 20RTD-2/6 |
7 | 20RTD-27
8 20RTD-2/8
= 9 (ref.) 20RTD-2/9
m
m
m!

R N e


1800
Rectangle



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 FAX. 0-2719-9484

Cert.No.: 24TW39

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : YSI
Model : 5100
Serial No. : 11B 101863
ID No. : UAE.WAQ.004/2554
Received Date : 20 February 2024
Test Date : 21 February 2024
Reference : 2402-0629DSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Laboratory Condition : Temperature (25+5)°C
Humidity (50 + 20 )%
Test Procedure : In - house method : CP-CHS

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by :
Approved Signatory

{ ) Pornthippa Tameyakul
{ ) Unnopphol Harachai
(/5 Saithip Meangmai

Issue Date : 22 February 2024

neslumuny
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Cert.No.: 24TW39
Page.: 2 of 2

Condition of this result of calibration

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

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC001 23MM405 16 July 2024
. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 22B100125

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mgfL) (mg/L)
8.20 8.19 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study

Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES AN

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250 '
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
{ ) Ponpan Paipim

(V) Suwit Imjai
{ ) Kunchit Promprat

Issue Date :

MLl
AU,
SN
S
“""'\—\_-_ -

ot

o

o
e L

NSC-TISI-TIS17025
CALIBRATION DOD&

Cert. No.: 24TMG48
Page: 10of 3

Incubator
Memmert

IPP 260
V615.0187
UAE.MIC.003/2559

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

Bangchak, Phrakhanong,

Bangkok 10260

Microbiclegy Laboratory

01 April 2024
01 April 2024
(26+10)°C
(50 +30) %

Man Pattanapongpaiboon

Approved Signatory

7 April 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.
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Equipment : Incubator Cert. No.: 24TM648
Condition As-Received : Used Item Page: 2 of 3
Reference : 2404-00030C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49023932 23LM122 TPA 26 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished

Temp. { °C) 24 24

REL.Humid. { % ) 54 57

&2 2 AC Supply ( Volt ) 221 223

PP |
A ? [e]
c? s Position : ngfNitd
H g HE2
A 8 1 19-16RTD-01
N L 2 19-16RTD-02
! w{“:-;,,g/?_t_ i / 3 19-16RTD-03
s o 4 19-16RTD-04
W 5 19-16RTD-05
6 19-16RTD-06
7 21-16RTD-07
Probe Installation Details : Dimension of Chamber : L 18-15R 1008
a= 50 cm D= 0.50 m 9 (ref.) 19-16RTD-09
b= 5.0 cm W = 0.64 m
c= 50 cm H= 080 m

Capacity = 0.26 m?

onanslupmuny



Equipment : Incubator Cert. No.: 24TMB48

Condition As-Received : Used Item Page: 3 of 3
Reference : 2404-00030C-1
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| Uuc* | uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (°G) | (°C) (£°C) (°C) (°c) k
35.0 35.0 35.0 0.028 013 0.24 2
Calib.ration Measured Ten']perature (°C) Uricartay
Point Position
{°C) 1 2 3 4 5 6 1 8 9 (ref.) (£°C)
35.0 34.908 | 35.004 | 34.989 | 35.099 | 35.089 | 35.095 | 34.921 | 34.936 | 35.002 0.30

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 %.

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Jl3C=MRA

WA e,

Shons S 7
N R

- "a
i

B N
:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ”f; ==
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 b R
TEL.0-2717-3000-29 FAX.0-2719-0484 SAL A s
T E : _No.: 651
Certificate of Calibration b

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

(v/) Suwit Imjai
{ ) Kunchit Promprat

Issue Date :

Incubator
Memmert

IPP 260
V618.0033
UAE.MIC.021/2561

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

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory (302)

01 April 2024
02 April 2024
(26+10)°C
(50 +30)%

Man Pattanapongpaiboon

Approved Signatory

7 April 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.
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Equipment : Incubator Cert. No.: 24TMB51
Condition As-Received : Used ltem Page: 20of 3
Reference : 2404-00030C-3
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49023932 23Lm122 TPA 26 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association { Thailand - Japan )
Result of Calibration :- ( *) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (°C ) 25 25
_|O/ REL.Humid. ( % ) 54 57
///’I 2 a9 AC Supply ( Volt ) 221 224
E 5 Ref. Std
g lret) o ef. Std.
; (-:_,Hm Position : D No.:
S 8 1 20-16RTD-01
T 2 20-16RTD-02
. W?i_,?’;,g;i 6 / 3 20-16RTD-03
e — ! 23-16RTD-04
- W - 5 22-16RTD-05
6 20-16RTD-06
7 20-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-16RTD-08
&d - B e 25 Aol . 9 (ref.) 22-16RTD-09
b= 50 em W= 064 m
c= 50 cm H= 080 m

Capacity = 0.26 m?
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Equipment : Incubator Cert. No.: 24TME51

Condition As-Received : Used Item Page: 30of 3
Reference : 2404-00030C-3
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting [Reading stability uniformity Variation| Factor
ey | (e l.2e) (£°C) (°C) (0] \&
22.0 22.0 220 0.039 0.22 0.42 2
44.0 44.0 44.0 0.048 0.50 0.90 2
Calibration Measured Temperature ( °C ) =
) - Uncertainty
Point Position
{°G.}) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
220 22.008 | 22.034 | 22.039 | 22.021 | 21.746 | 21.698 | 21.668 | 21.668 | 21.846 0.30
44.0 44.267 | 44.602 | 44.293 | 44.402 | 44.004 | 43.961 | 43.756 | 44.000 | 44.205 0.30

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.
UucC* : 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 %.

-00o-

ionanslumuny



L LT
\.\‘“\\:f__," e

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) TS
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ‘;{4/’4?\‘\\\3?
534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250 RN
TEL.0-2717-3000-28 FAX. 0-2719-9484 CALIBRATION 0008

Cert. No.: 24TM29

Certiﬁcate Of Calibration Page: 10of 3

Equipment : Water Bath

Manufacturer : Memmert

Model : WNE 14

Serial No. : L416.0606

ID No. : UAE.MIC.002/2560

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

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, FPhrakhanong,
Bangkck 10260

Location : Microbiology Laboratory
Received Order : 10 February 2024
Calibration Date : 10 February 2024
Ambient Temperature : (26 +10)°C

Relative Humidity : (50+30)%
Calibrated by : Krisda Malee

Approved by : -

Approved Signatory
( ) Pornthippa Tameyakul
(\/)/ Unnopphol Harachai
( ) Suwit Imjai

Issue Date : 19 February 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
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Equipment : Water Bath Cert. No.: 24TM29
Condition As-Received : Used Item Page: 20of 3
Reference : 2402-02320C-2

Procedure Used :-

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

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY49001451 23LM27 TPA 25 Feb 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thalland - Japan )
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
(°C) { %R.H.) { Volt )
Beginning of Calibration 26 51 220
Finished of Calibration 25 50 221
= Ref. Std.
Position :
ID No.:
i | W 1 m i N37P301419
iy 2l 2 N37P300732
o S(ref.) L o
o | 3 ol 3 o N37P301420
e e L 4‘ NS?P3014-21
5(ref.) N37P301425

Front
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Equipment : Water Bath Cert. No.: 24TM29
Condition As-Received : Used Item Page: 30of 3
Reference : 2402-02320C-2
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Calibr.ation UUF* uuc* Average* Standal.rfl Reading ( °C ) Uncartainty
point Setting Reading Position
(°C) (°C) {°C) 1 2 3 4 5 (ref.) (E2C]
44,5 44.4 44.4 44,508 44.469 44,502 44,521 44 527 0.15
Cahbn:ahon Uniformity | Stability Coverage
point Factor
(°C) (°c) (£°C) k
44.5 0.15 0.074 2

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

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

UuUC* : Unit Under Calibration

Note :

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

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

-00o-

The reported uncertainty of measurement was included stability and excluded uniformity.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES f-ﬁf
TN
= i 3 5 Yag S .
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 QA .
9 NSC-TISI-TIS1T025
TEL. 0-2717-3000-20 FAX. 0-2719-9484 CALIBRATION 0003

Cert. No.: 24TM30

Certificate of Calibration Page: 1of3

Equipment : Water Bath

Manufacturer : Memmert

Model : WNE 14

Serial No. : L416.0612

ID No. : UAE.MIC.003/2560

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

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

Location : Microbiology Laboratory
Received Order : 10 February 2024
Calibration Date : 10 February 2024
Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%
Calibrated by : Krisda Malee

Approved by :

( ) Pornthippa Tameyakul
{./) Unnopphol Harachai
() Suwit Imjai

Issue Date : 18 February 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
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Equipment : Water Bath Cert. No.: 24TM30
Condition As-Received : Used ltem Page: 20of 3
Reference : 2402-02320C-3

Procedure Used :-

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

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY49001451 23LMm27 TPA 25 Feb 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
(G} ( %R.H. ) ( Volt )
Beginning of Calibration 24 54 221
Finished of Calibration 2% | 55 220
e Ref. Std.
Position : ID No.:
1 N37P301419
P T 2 ~ N37P300732
: 5(ref.)
7 . 3 N37P301420
i 4 N37P301421
; 5(ref) N37P301425

Front
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Equipment : Water Bath Cert. No.: 24TM30
Condition As-Received : Used ltem Page: 3 0of 3
Reference : 2402-02320C-3
Result of Calibration :- ( *) Without Adjustment
Function of UUC* . Temperature Source
Calibration uuc* uuc* Average" Standard Reading ( C) Uncertainty
point Setting Reading Position
(°G) {°C) (°C) 1 2 3 4 5 (ref.) (+°C)
44.5 446 44.6 44.491 44 463 44 496 44,518 44 528 0.15
Calibration |\ icarmity | Stabinty | COverage
point Factor
(°C) (°C) (£°C) k
445 0.12 0.059 2

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

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

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 %.

-o0o-
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Calibration Certificate

Certificate No.: 2304203-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 807298
ID No.: UAE.MIC.019/2560
Order No.: 2304203
Operation No.: 2304203-001
Date of Receipt: 10 August 2023
Date of Calibration: 10 August 2023
Calibrated by Mr.Worapob Sooktong Approved by
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 15 August 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.: 2304203-001-01
Equipment: Autoclave
Model: CL-40L Serial No.: 807298
Resolution: 1 i~ 1D No.: UAE.MIC.019/2560
Manufacturer:  ALP
Date of Calibration: 10 August 2023 Page 2of 3
Location: 301, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambient Temperature ( 28 + 1 ) °C
Relative Humidity ( 65 = 2 )%
Line Voltage ( 225 £ 1 ) Volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert 3 standard temperature recorder with RTD into its autoclave and calibration
according to W-TE-018 based on BS 2646-1(2021) : Autoclaves for sterilization in laboratories Design, construction, safety
and performance Specification.

- 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. Certificate No. Due Date Through
HiTemp140-2 525601 NC-22-11-22-176 9-Nov-23 MADGETECH INC.
ot T?;;;‘:’Eg;;wm 2L HiTemp140-2 525602 NC-22-11-22-175 9-Nov-23 MADGETECH INC,
. ; _ e NATIONAL FOOD

HiTemp140-2 R54918 TE 660383-01 8-Apr-24 satali

3. This certificate is traceable to International System of Units (SI Units).
4, This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
b. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical.
7. Condition of Calibrated item :  Good

UUC Description :  Setting program function sterilization : STERILIZE/NORMAL

Time of sterilization 15 Minute At 121 °C

8. Result of Calibration : X . Without adjustment
After adjustment

F-CS-012 Rewvision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2304203-001-01
Equipment: Autoclave
Model: CL-40L Serial No.: 807298
Resolution: 1 °c  IDNo.: UAE.MIC.019/2560
Manufacturer:  ALP
Date of Calibration: 10 August 2023 Page 3of 3
Calibration point: 121 % ool
Calibration result: H"‘"—————"% /
Calibration | Temperature | Relative | Line Voltage .
Condition (°c) Humidity (%) (Volt) »:_':_J .=¢z:|m_“‘_::,
Min 27.0 63.5 2233 Stanard at Postion
Max 28.3 67.3 2259 s i
= :F RN UETEY) S T 5 e chambar dee, wibin 105 i,
Tablel : Reporting of Temperature HE:"E“_’";
Measured Temperature (°C) @ Sensor No.
Calibration Point (Sensor No.2 is REF) Uncertainty
(°c) Std.# 1 Std.# 2 (Ref) Std.# 3 £ (°C)
121 121.68 121.70 121.66 0.66
Table 2 : Reporting of Characterization Result
UUC* Setting UUC* Reading Stability Uniformity |Overall Variation
(°C) Min (°C) | Max (°C) |Average (°C)] MPa + (°C) (°c) (°C)
121 121 121 121 0.10 0.11 0.12 0.23

Note
The guoted uncertainty include " Stability " and " Loading effect ( 20% of 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 cbservation time.

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

R 71V p—

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

i ¥,
,’,"d |'1.'|-;‘¢

///ﬁ\\\
o‘,{ \\\.
Lmmi

Ly

Certificate No.: 2402281-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 0f 3

Equipment: Autoclave
Manufacturer: ALP

Model: CL-40L

Serial No.: 808763

ID No.: UAE.MIC.026/2563
Order No.: 2402281
Operation No.: 2402281-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated bY Mr.Jerawut Prapawuttipong APIJI'OVEC' bY
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-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402281-001-01
Equipment: Autoclave
Model: CL-40L Serial No.: 808763
Resolution: 01 °C ID No.: UAE.MIC.026/2563
Manufacturer:  ALP
Date of Calibration: 2 April 2024 Page 2 of 3
Location: LABORATORY, UNITED AMNALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambient Temperature ( 25 + 1 ) °C
Relative Humidity { 55 = 7 )%
Line Voltage { 225 = 5 )} Volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert 3 standard temperature recorder with RTD into its autoclave and calibration
according to W-TE-018 based on BS 2646-1(2021) : Autoclaves for sterilization in laboratories Design, construction, safety
and performance Specification.

- 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. Certificate No. Due Date Through
; : NATIONAL FOOD
. HiTemp140-2 R54918 TE 660383-01 8 April 2024 INSTITUTE
Dighe! Thenmametee WENRID: | perempiata 525601 TE 670033-01 | 9 November 2024 | MADGETECH INC.
(Data Logager)
HiTemp140-2 525602 TE 670034-01 9 Novemnber 2024 | MADGETECH INC.

3. This certificate is-traceable to International System of Units (SI Units).
4, This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical.
7. Condition of Calibrated item :  Good

UUC Description :  Setting program function sterilization : STERILIZE/NORMAL

Time of sterilization 15 Minute At 115.0 aand 121.0 °C

8. Result of Calibration : X | Wwithout adjustment
After adjustment

F-C5-012 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025
CALIBRATION D061

Certificate No.: 2402281-001-01
Equipment: Autoclave
Model: CL-40L Serial No.:  B08763
Resolution: 01 °C IDNo. UAE.MIC.026/2563
Manufacturer:  ALP
Date of Calibration: 2 April 2024 Page 3 of 3
Calibration point: 115.0 aand 121.0 °C S
Calibration result: o u d
Calibration | Temperature | Relative Line Voltage  Stde? (ReF) E‘ﬁ
Condition °c) Humidity (%)|  (Volt)  —mm
Min 24.4 48.6 220 Standard ot Postion
| mmameeee
e I e i g, riban 100 i

! swde3

Tablel : Reporting of Temperature

=t
Chamber dran

Measured Temperature (°C) @ Sensor No.
Calibration Point (Sensor No.2 is REF) Uncertainty
(°C) Std.# 1 Std.# 2 (Ref) Std.# 3 % (°C)
115.0 115.28 115.35 115.38 0.64
121.0 121.28 121.36 121.37 0.64
Table 2 : Reporting of Characterization Result
UUC* Setting UUC* Reading Stability Uniformity |Overall Variation
(°c) Min (°C) | Max (°C) |Average (°C)) MPa + (°C) (°C) (°c)
115.0 115.0 115.1 115.0 0.08 0.19 0.13 0.48
121.0 121.0 1211 121.0 0.12 0.17 0.10 0.38
MNote

The quoted uncertainty include " Stability " and " Loading effect { 20% of 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
a level of confidence of approximately 95 %.

~-e---- End

F-C5-012 Revision: 01 Date: 20-04-565
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NSC-TISI-TIS 17025
‘Calibration DORT

Equipment:
Model:
Serial No. (or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

&= DKSH

Certificate of Calibration

Balance Certificate No.: C01234158
PX623 Issued Date: 08 December 2023
C236754745 (UAE.MIC.055/2565) Job No.: WO-00011251
Ohaus Page: 1of 3

In condition

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

Temperature 25 °C + 05°C
Humidity 54 %RH + 1.7 %RH

United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Mr. Adisai Maknoi
07 December 2023
In-house method, CAL-WI-47, based on UKAS Lab 14

This certificate is traceable to the Sl Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02222534

(Mr. Adisai Maknoi) (Mr. Rungrod Jenkittrakulchai)

Person in charge

Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement 1o
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

ulidn Bumomey waTulal 4
DKSH Technology Limited

2533 ouaug v wuruHean wanseTaud ngamwemauns 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
Phona: +66 2638 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

neslumuny

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022
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Certificate No.: C01234158 Page: 2 of 3
Calibration Results:
Before Adjustment

Eccentric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.

Nominal Test Value 200 (9)
Reference Points (g)

A B C D E

- 0.000 -0.003 0.000 0.001

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001 (g)
Nominal test value (g) Standard Deviation
50 0.0006
500 0.0008
Error of indication from nominal or conventional mass value., Readability 0.001 (@)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty )
@ () (9) (@ (9)
1 1.0000 1.000 0.000 0.0013 2.10
5 5.0001 5.000 0.000 0.0013 2.10
10 10.0001 10.001 0.001 0.0013 2.10
20 20.0000 20.000 0.000 0.0013 2.09
50 50.0001 50.000 0.000 0.0013 2.09
100 100.0001 100.001 0.001 0.0013 2.09
200 200.0004 200.002 0.002 0.0014 2.07
300 300.0005 300.002 0.002 0.0015 2.05
400 400.0008 400.004 0.003 0.0016 2.03
500 500.0006 500.008 0.007 0.0019 2.02
600 600.0007 600.009 0.008 0.0021 2.01

utn Ay mATuTal drfin

DKSH Technology Limited
2533 OuUAYHTN BHUHEIN wRnes T npumLwTuRs 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand lﬂﬂﬂ"l‘ﬂil ﬂ']uﬂ“

Delivering Growth - in Asia and Beyond. CAL-FM-CO1-14: 12 Sep 2022
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Certificate No.: C01234158 Page: 3of 3

After Adjustment

Eccentric Error: Weight to be1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.

el | ’JQJI_J_==. ] < Nominal Test Value 200 (9)

)

o) ] Reference Polnts (g)

© b el A B c D E
. .

1:}: I:;:r - 0.001 -0.002 -0.002 0.001

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001 (g)
Nominal test value (g) Standard Deviation
50 0.0006
500 0.0008
Ermror of indication from nominal or conventional mass value., Readability 0.001 (g)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty .
() (9) (9 (9) (9)
1 1.0000 1.000 0.000 0.0013 2.10
5 5.0001 5.000 0.000 0.0013 2.10
10 10.0001 10.000 0.000 0.0013 2.10
20 20.0000 20.000 0.000 0.0013 2.10
50 50.0001 50.000 0.000 0.0013 2.10
100 100.0001 100.000 0.000 0.0014 2.09
200 200.0004 200.000 0.000 0.0014 2.07
300 300.0005 300.001 0.001 0.0015 2.05
400 400.0006 400.002 0.001 0.0017 2.04
500 500.0006 500.001 0.000 0.0019 2,02
600 600.0007 600.002 0.001 0.0021 2.0
The End of Certificate

i fuaedey mATuTad 4ia

DKSH Technology Limited

2533 MUUAYIM LEHUTE9N ewsETag ngavwavens 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280

Phone: +66 26397000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand lﬂﬂﬂ"l‘i’lﬂ ﬂ']uq“

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022



&= DKSH

Refer to Certificate No.: C01234158 Page: 1 of 3
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

The error of indication determined during calibration are under given measurement and environmental conditions and
considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,
those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

[Z1 Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5% PFA and
Condition Pass or Condition Fail Specific Risk < 50% PFA.

[0 Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard
band (w=rU).

; PFA — Probability of False Accept

(Mr. Rungrod Jenkittrakulchai)

Authorized signatory

uidn fmodiet naTulal ddin

DKSH Technology Limited

2533 nuugtin weanasn s g ngomamuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 TO00  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand laﬂaq71“ ﬂqu Q“

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022
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Refer to Certificate No,: C01234158 Page: 2 of 3
Statements of conformity:
Before Adjustment
Readability; 0001 g
Nominal Value Inlj_:l?;:c:t;fn Guard band (w) | Tolerance (&) SR

g g9 g9 9
0.000 0.0013 0.002 Pass
5 0.000 0.0013 0.010 Pass
10 0.001 0.0013 0.020 Pass
20 0.000 0.0013 0.040 Pass
50 0.000 0.0013 0.100 Pass
100 0.001 0.0013 0.200 Pass
200 0.002 0.0014 0.400 Pass
300 0.002 0.0015 0.600 Pass
400 0.003 0.0016 0.800 Pass
500 0.007 0.0019 1.000 Pass
600 0.008 0.0021 1.200 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

uln Ruawdwy maTuTal drftn

DKSH Technology Limited

2533 ruud YN RN s Teud npammaruet 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dkeh.com  Wabsite: www.dksh_com/scientific-thailand laﬂmi"‘luﬂ']uq“

Delivering Growth - in Asia and Beyond. CAL-FM-CO1-14: 12 Sep 2022
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Refer to Certificate No.: C01234158 Page: 3 of 3
Statements of conformity:
After Adjustment
Readability; 0.001 g
Nominal Value Error of Guard band (w) | Tolerance (t)
indication Conformity

g g g g

1 0.000 0.0013 0.002 Pass

5 0.000 0.0013 0.010 Pass
10 0.000 0.0013 0.020 Pass

20 0.000 0.0013 0.040 Pass

50 0.000 0.0013 0.100 Pass
100 0.000 0.0014 0.200 Pass
200 0.000 0.0014 0.400 Pass
300 0.001 0.0015 0.600 Pass
400 0.001 0.0017 0.800 Pass
500 0.000 0.0019 1.000 Pass
600 0.001 0.0021 1.200 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of conformity

vt By e Tulad d9da

DKSH Technology Limited

2533 muug g waHuteean wanse e npamwunTuRs 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000  Email: info calibration@dksh.com  Website: www.dksh.comiscientific-thailand

neslumuny

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022



Before Adjustment
Job No.WO-00011251
Error of indication Readability:0.001g
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X Errorof indication = Uncert (+) = Uncert(-) Display of balance
----- Lower Acceptance limit = === =Upper Acceptance limit Lower Specification
= Upper Specification
After Adjust
Job Ne.WO-00011251
Readability:0.001g
Error of indication
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1 10 100 1000
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lunTedausnINLATa T
@i lueu: WO-00011251

wilmAiasiia; Balance su: PX623 wingauiASae: C236754745
AT19day (5u) Asd0Y (F9)
07 Dec 2023 518n15N52918A 07 Dec 2023 WUHLUR
Und | Lalnd Unéd | lund

General

] O 1. d@w'lw/Adapter, power supply 220/110V 9] O

& O 2. mmsnusrﬁqﬁmmnﬁuau (Cover) i O

m| m| 3. AnuaNysolavasseain m O

& O 4. pslSussiuvaandinia i O
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m O 6.  AMusuyslune Display m O
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m 0 8.  amspearudh (Stopper) / pan support M O

) O 9.  msviwuwan Function Internal / External [ O

] O 10.  anudrapuaviAiaImEuanuatuny load cell ] |

" | 1. d@nmswinaen o doufiraaio = O

wnums /sl ;

vt Aaediey maTulal dfn

DKSH Technology Limited

2533 oA WEUTEIN AnIE T njaTRIMTUAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 T000

Email: info.calibration@dksh.com  Wabsile: www.dksh_com/sciantific-thailand

Delivering Growth - in Asia and Beyond.

Mr. Adisai Maknoi

Service Engineer

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
Ambient
1 |COrifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Tisch Environmental,Inc. 05072022 5Jul 22 4 Jul 24 -
Calibrator Particulate Matter < 10 pm (PM,) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24pP1251 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 pm (PM,,) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, 5) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-203 27 Sep 23 26 Sep 24 -
159822 Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1367 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 um (PM,;) (Thailand-Japan)
Particular Matter (PM, ;)
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H756 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
Particular Matter (PM, ;)
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 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1182920005
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
1182920006
9 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 :
2015PSIG
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
1182920015
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
1182920016




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
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
1180540065
13 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
14 |Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
YRLHTB7G
15 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
48C-65506-343
16 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM08140004
17 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
18 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 23-ACT-117 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 107224 Co.,Ltd.
19 |Sound Level Meter Laeq 24 hrsr Lamax, Laso, Ladn Larson Davis LxT2 Innovative Instrument 23-SLM-210 23 Jun 23 22 Jun 24 -
0005293 Co. Ltd.
20 [Sound Level Meter Laeq 24 trsr Lamax, Laco, Ladn Larson Davis LxT2 Innovative Instrument 23-SLM-222 28 Jun 23 27 Jun 24 -
0005294 Co.,Ltd.
21 [Sound Level Meter Laeq 24 hrs' Lamax, Laso, Ladn Larson Davis LxT2 Innovative Instrument 23-SLM-209 23 Jun 23 22 Jun 24 .
0005296 Co.,Ltd.




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
22 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH1226 27 Sep 23 26 Sep 24 -
HA1G0019 (Thailand-Japan)
23 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 23TW220 27 Sep 23 26 Sep 24 -
HE1D0010 (Thailand-Japan)
24 [Tubidity Meter Tubidity Thermo Scientific EUTECH TN-100 Technology Promotion Association 24CH443 12 Apr 24 11 Apr 25 -
2931788 (Thailand-Japan)
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Environmental

DUE DATE:

RECALIBRATION

July 5, 2023

%g-é 2/%% :

Calibration Certification Information

Cal. Date: July 5, 2022 Rootsmeter S/N: 438320 Ta: 297 °K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #: G25A Calibrator S/N: 1901
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)

1 1 2 1 1.3540 3.3 2.00

2 3 4 1 0.9650 6.4 4.00

3 5 6 1 0.8640 8.0 5.00

4 7 8 1 0.8200 8.9 5.50

5 9 10 1 0.6780 12.9 8.00

Data Tabulation

Vstd Qstd 1/ AH (%)(J%sd_)

@ |JaH(Ta/Pa)

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9859 0.7281 1.4073 0.9956 0.7353 0.8899
0.9818 1.0174 1.9902 0.9915 1.0274 1.2585
0.9797 1.1339 2.2251 0.9893 1.1451 1.4071
0.9785 1.1933 2.3337 0.9881 1.2050 1.4757
0.9732 1.4354 2.8146 0.9828 1.4496 1.7798
m= 1.98897 m= 1.24546
QSTD b= -0.03691 QA b= -0.02334
r= 0.99996 r= 0.99996

Calculations

Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta)

Va=|AVol((Pa-AP)/Pa)

Qstd=|Vstd/ATime

Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= 1fm((\/ﬂ“( = )( T ))b)

o o))

Standard Conditions

Tstd:|  298.15 °K

RECALIBRATION

Pstd: 760 mm Hg
Key
AH: calibrator manometer reading (in H20)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (°K)
Pa: actual barometric pressure (mm Hg)

b: intercept

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com

OLl FREE: (877)263-7610

LONES LUPFrFE o


http://www.tisch-env.com/
http://www.tisch-env.com/
http://www.tisch-env.com/

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  Cerfieate :‘;f g

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

Condition As-Received: Used Item

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 * 2) °C

9 1 Soi k 41 kh it R B hak
Relative Humidity: (50 + 15 ) % 81 Soi Udomsu , Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024

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

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

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

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

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

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

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

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal

[ ]1Sura Suwannasri

[V/] Attapol Panurach

nanslueuay



Result of calibration:- Without adjustment

Function:- Pressure Measurement

Increasing Pressure

Applied Pressure
0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00
22.00
24.00
26.00
28.00
30.00
32.00
34.00
35.80

High-port side
0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.05
8.05
9.05
10.05
11.05
12.05
13.05
14.05
15.05
16.05
17.05
18.00

The uncertainty of measurement was + 0.11 inH20

*Ap = High-port side - Low-port side
* UUC = Unit Under Calibration

Range : 0 inH20 to 36 inH20

Cert.No.: 24P1251
Page: 2 of 2

Scale Interval : 0.1 inH20 ( The Second Estimate )

UUC Indication

Low-port side
0.00

-1.00
-2.00
-3.00
-4.00
-5.00
-6.00
-7.05
-8.05
-9.05
-10.05
-11.05
-12.05
-13.05
-14.05
-15.05
-16.10
-17.10
-18.00

0.00

2.00
4.00

6.00

8.00
10.00
12.00
14.10
16.10
18.10
20.10
22.10
24.10
26.10
28.10
30.10
32.15
34.15
36.00

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 %.

-000-

Error
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.15
0.15
0.20

nanslueuay



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE
T A s L

T 139 MOOD 13, SO0 SUNTINAKORN 1 TAMBON BANG KAEG,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: t66M0-2116=-2560-1 FAN: (6610=-21 16-T 1440

ANSI National Accraditation Board
i BuTuriv Buanwjuius S1fie ACCREDITERD

CALIBRATION LABORATORY
AC-296]

Page 1/2
Certificate of Calibration
Customer Certificate No : 23-AFM-203
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Request No : Reg-2023-1919
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement Item Air Flow Meter

Manufacturer : BGI

Model : Delta Cal DCI Sensor Model : -
Serial Number 159822 Sensor Serial Number : -
1D ¢ UAE.EFM.039/2561

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature A3 CEANC
Humidity 55 %RH + 20 %RH
Barometric Pressure 1013 hPa + 10 hPa
Received Date 7 September 2023
Calibration Date 27 September 2023
Calibration Procedure In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
Reference Standard Maodel 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 Qreborn 27 February 2024
Pressure meter CPG2400 41000KDU/65 1 882 TPA 7 November 2023

Traceability :
This Certificate is traceable to 81 Unit through Sensidyne A2LA Accreditation No. 3943.01

Note :

I'he reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k = 2, providing a level of confidence approximately 95 %

Calibration By : Approved By :

Mr. Noppadon Luangar

Mr. Pacit Mathavom

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 27 September 2023

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without writien approval of the lnl@-naasluﬂQUﬂu

FM-708-AFM-01 Rev.00 Issue date 01/07/19
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICT
TN TN OWVAT IV iE

7130 MO0 13, SOISUNTINAKORN 1 TAMBON BANG KAEQD, v bas s ne ANSI Natignal Accredifation Board

widw Buluaiid Busmynus $1fis ACCREDITED

||!IIHII-

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

I

—— T
CALIBAATION LABORATORY
TEL: (66M0-2116-5860-1 FANX: (66)0-2116-7140 AC-2961

Page 2/2

Certificate No : 23-AFM-203

Request No : Req-2023-1919

Result of Calibration :

Temperature Pressure STD vuc Error Uncertainty
‘o) (kPa) (I/min) (Umin) (/i) (/min)
24.90 100.64 14.58 14.50 -0.08 0.20
24.90 100.64 15.06 15.00 -0.06 0.21
25.00 100.63 15.90 15.80 0,10 0.22
24.90 100.63 16.78 16.67 -0:11 0.23
2490 100,63 18.46 18.30 -0.16 0.26
Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : A125.0 'C, 101.3 kPa, Air

- Flow Rate was corrected for non-standard operating condition by using equation :

Pres T 5
Qu1eas = Qrefx re x mea

Pres Tret
where Q= Flow Rate P = Absolute Pressure T = Absolute Temperature
Meas = Measurement Condition ref = Standard Condition
* [ndicates 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 ]nWlﬂaanihﬂl’JUﬂu

FM-708-AFM-01 Rev.00 Issue date 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE BN PN O WATT W E

5 T 8 P LR A B

‘IHIIII!

widn Bulundv busvpuus dada

71139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEQ,

? . : Pl e : NSC-TISI-TIS17025
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND bbb

TEL: {6610)-2116-5860-1 FAX: (66)0-2116-7140

Certificate of Calibration
Customer Certificate No : 23-TPM-461
Name ¢ UNITED ANALYST AND ENGINEERING Request No : Req-2023-1919

CONSULTANT CO., LTD.

Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Page: 1/2
Bangkok 10260
Unit Under Calibration Details
Calibration Parameter : Temperature
Instrument Name : Air Flow meter Range Calibration : 20 °C to 50 °C
Manufacturer :  BGI Type of Sensor :  RTD
Model :  Delta Cal DCI Sensor Diameter (mm) : 3
Serial Number : 159822 Calibration Position (mm) : 45
Resolution S G Intrument Status :  Used
1D Number : UAE.EFM.039/2561
Calibration Environment and Details
Temperature y ARRCEITE
Humidity : 55%RH £ 15 %RH
Received Date : 7 September 2023
Calibrated Date ¢ 27 September 2023
Calibration Procedure  :  [p-house method CP-TPM-01 by Comparison with Standard Thermometer.
Reference Standard :  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
Traceability ' This Certificate is traceable to SI Unit through Quality Reborn Co., Ltd., NSC-ONSC Accreditation No.:

Calibration 0292

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

approximately 95 %.

Approved By :

Mr. Noppadon Luangart
Technical Manager

Issue Date : 27 September 2023

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without writien approval of the lﬂLalnaaﬁhﬂ’JUﬂu

FM-T08-TPM-01 Rev.01 Issue date 13/02/20
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INNOVATIVE INSTRUMENT CALIBRATION LAB

i

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE IR N OWAT IV IE

|III'|HII

71139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO, wiln Buluiriiel Busmuius dafin

NSC-TISI-TIS17025

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND CALINATIOMGTES

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

Calibration Note Certificate No : 23-TPM-461
UUC Adjustment ¢ Not Adjust Request No @ Req-2023-1919
Page : 272

Result of Calibration :

Standard
UL Reading Correction Uncertuinty

UUC Sensor Temperature

) =) {£°C)
(*Cy

20033 20.0 0.0 0.13
25.033 250 0.0 0.13
30.033 in.l -0.1 0.13
Ta 35.034 35.1 -0.1 0.13
40.040 40.0 0.0 0.13
45.039 450 0.0 0.13
50,043 50.0 0.0 013
20,033 20.0 0.0 0.13
25.033 250 0.0 0.13
30,033 30,1 -0 0.13
It 35034 352 -0.2 013
40.040 402 -0.2 013
45.039 452 -0.2 0,13
50.043 50.2 -0.2 .13

End of Certificate

Calibrated By :

Mr. Sittichok Jirapukdeesakul

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without writien approval of the 1“@ﬂaa§hﬂl’31’ﬂu

FM-T08-TPM-01 Rev 01 Issue date 13/02/20
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i[?ﬁui& 3
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %"/ maa® m

TEL. 0-2717-3000-24 FAX. 0-2719-9484 il s NSC-TISI-TIS1T025
CALIBRATION 0008

Certificate of Calibration  Senfieste No. - 241507

Equipment : Aneroid Barometer
Manufacturer: 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.152/2550

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 * 2) °C

9 1 Soi k 41 kh it R B hak
Relative Humidity: (50 + 15 ) % 81 Soi Udomsu , 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 calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. 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 :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ ]1Sura Suwannasri

[v/] Attapol Panurach

nanslueuay



Cert.No.: 24P1367
Page: 2 of 2

Result of calibration:- Without adjustment Range : 960 hPa to 1030 hPa
Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )

Increasing Pressure

Applied Pressure (hPa) 957.13 | 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35 | 1022.10 | 1032.61
UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 2.87 1.23 -0.13 -0.56 -1.26 -1.35 -2.10 -2.61

Decreasing Pressure
Applied Pressure (hPa) 1032.61| 1021.84 | 1010.88 | 1000.82 | 990.20 | 979.52 | 968.48 | 957.17
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Error (hPa) -2.61 -1.84 -0.88 -0.82 -0.20 0.48 1.52 2.83

The uncertainty of measurement was * 0.25 hPa
* UUC = Unit Under Calibration

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

-000-

nanslueuay



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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

A

FQ.

NEC-TISI-TIS1T025
CALIBRATION 0008

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

Certificate No. : 24H756
Page: 1 of 2

Certificate of Calibration

Equipment : Dial Thermo-Hygrometer
Manufacturer: 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.131/2550
Condition As-Received: Used ltem
Received Date: 05 April 2024
Calibration Date: 10 April 2024

to 18 April 2024

Reference: 2404-0247TWSC 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

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.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

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

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

Calibrated by :
Issue Date :

Chakrit Waewwanjua Approved Signatory :
18 April 2024 [

] Chakrit Waewwanjua
[v] Viporn Tantiyawutti
[ 1Unnopphol Harachai

nanslueuay



Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc*
Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
25.0 40.1 44
25.0 60.0 61
25.0 80.0 76
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc*
Temperature Reading
(°C) (°C)
20.007 20.5
25.032 25.0
29.997 30.0
35.010 34.5
40.019 39.5

UUC™* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o0-

Error
(%R.H.)
3.9
1.0
4.0

Error
(°C)
0.493
-0.032
0.003
-0.510
-0.519

Cert. No.: 24H756
Page.: 2 of 2

Uncertainty
of Measurement
(x%R.H.)

1.6
1.7
1.8

Uncertainty
of Measurement
*°C)

0.72
0.72
0.72
0.72
0.72

nansluemunA



F |/£‘ \ United Analyst and Engineering Consultant Co., Ltd.
S

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e Tel. 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 |
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F |/£‘ \ United Analyst and Engineering Consultant Co., Ltd.
S

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e Tel. 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 : 42i
Manufacturer : Thermo Scientific Serial Number : 1182920005
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% 200.0 200.5 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%
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F |/£‘ \ United Analyst and Engineering Consultant Co., Ltd.
S

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

USITED ANaLYET AMD EMNGINEEZRING

+ comeany Luren 1€ 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT
Test Date : Nov 1,2023
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : 1182920006
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 0.8 0.80 0.80 0.80
Level 2 20.00% 100.0 101.1 1.10 1.09 1.09
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.49

:Acceptable Limit + 5%
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S,

-y Airgas Specinlty Cases
' Alrpag JSA, LLC
.3 630 United Drive
an A'r Liquidte company El:;;mn:'ll;jlﬁc 2778y

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numher; EO4NI9SE15A01D3 Reference Numbar;,  122-402135167-1
Cylinder Number: EBD143262 Cylinder Volume: 1444 CF
Laboratory: 124 - Burham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGWVP Number; B2z2021 Valve Outlet: 660

Gas Cade: CONONOX, 502 BALN Certification Date: Jun 21, 2021

Expiration Date: Jun 21, 2024
— o

Certifization peromied in ascocdanse with "ERA Traseability Pretecs! for Assay ard Cenlification of Gaseous Calibrafon Standards (May 2012)° dacumant EFA
HOOR-12/531, vsing the 2ssay procedures listed. Analytical Metnadelogy does nol require coreciion far analylical interfarence, This sylinder has a 1ol anatylical
wncerainty as siated balow with a canfidercs Jevel of 85%. There ara no signikicant impuriies which affect tha use of this calibmlon mixire. Al cons enlratians arg ona
meleimole basis unless clhereise noted,

Lo Mot Uise This Cylinder below 100 psig. ie. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocod Total Relative Assay
Cancentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.96 FPM G1 +-1.4% MIST Traceable Q51412021 DR 12021
MITRIC DXIDE 45.00 PPM 45.94 PP G1 +f- 1.4% NIST Traceatle a8f14/2021, QBL2112021
SULFUR DIOXIDE 45,00 PPM 44.68 FPM G1 +f- 1.0% NIST Traceable 061472021, DE/21/2021
CARBON MOMOXIDE 1000 PPM g984.8 PPM G +f- 0.7% NIST Traceable 06/14/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Cancentration Uncertainty Expiration Date
MNTRM 20061120 CCTOEDES 49.82 PP NITRIC OXIDEMITROGEN +H-1.0% Fab 02, 2025
PRM 12385 D685025 9.91 PPM NITROGEN BIOXIDEAIR #-2.0% Feb 20, 2020
GMIS 401423838102 CC505581 4,348 PPM NITROGEN DIOXIDE/NITROSGEN w21 Feb 18, 2023
NTRM 6011043 CCA73277 49.02 PPM SULFUR DIOXIDE/NITROGEN +H-0.68% Jun 17, 2022
NTRM 14060118 0434277 $90.8 PPM CARBOM MONCXIDEMNITROGEN +-0.6% Nov 15, 2025
The RM, PRM or RGM noted above |s only In refsrence o e GMIS used in the agsay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipeint Galibration
Nicelst 5700 AHROS01233 CO FTIR Jun 03, 2024
Micotat 5700 AHR0B01333 NO FTIR Jun 03, 2021
Micolat G700 AHRQ301333 NO2 FTIR Jun 03, 2021
Micolet 5700 AMRAA0 333 502 FTIR, Jun 03, 2021
W .

Triad Oata Available Upor Request

NOTES:PO #5221002807
GROSS WT: 28.40Kg
NET WT. 4.73hg

The analytical test results reported on this certificate relate anly to
the cylinder number specified above. This concludes the tast report,

[ACCREDITED)
CERT 3482.01

Approved for Release L‘aﬂaf}ﬁ Quqah
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; |’”ﬁ \ United Analyst and Engineering Consultant Co., Ltd.
P

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

MULTI-POINT GAS TEST REPORT

Test Date : Nov 9,2023

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920015

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 24,2024

Multi-point gas test data

Reference Value (ppb) Analyz(:;bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
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 (%) 0.40

:Acceptable Limit + 5%

Multi-Point Gas Test Chart I
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United Analyst and Engineering Consultant Co., Ltd.

UMITED ANALYET AND ENGIREZRING

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

CONSULTANT COMPANY LIMITED
MULTI-POINT GAS TEST REPORT
Test Date : Nov 3,2023
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920016

Expiration Date :

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

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% 100.0 100.9 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
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; |/ A\ United Analyst and Engineering Consultant Co., Ltd.
o

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

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 24,2024

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
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St e i e —_— —— &

S,

-y Airgas Specinlty Cases
' Alrpag JSA, LLC
.3 630 United Drive
an A'r Liquidte company El:;;mn:'ll;jlﬁc 2778y

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numher; EO4NI9SE15A01D3 Reference Numbar;,  122-402135167-1
Cylinder Number: EBD143262 Cylinder Volume: 1444 CF
Laboratory: 124 - Burham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGWVP Number; B2z2021 Valve Outlet: 660

Gas Cade: CONONOX, 502 BALN Certification Date: Jun 21, 2021

Expiration Date: Jun 21, 2024
— o

Certifization peromied in ascocdanse with "ERA Traseability Pretecs! for Assay ard Cenlification of Gaseous Calibrafon Standards (May 2012)° dacumant EFA
HOOR-12/531, vsing the 2ssay procedures listed. Analytical Metnadelogy does nol require coreciion far analylical interfarence, This sylinder has a 1ol anatylical
wncerainty as siated balow with a canfidercs Jevel of 85%. There ara no signikicant impuriies which affect tha use of this calibmlon mixire. Al cons enlratians arg ona
meleimole basis unless clhereise noted,

Lo Mot Uise This Cylinder below 100 psig. ie. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocod Total Relative Assay
Cancentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.96 FPM G1 +-1.4% MIST Traceable Q51412021 DR 12021
MITRIC DXIDE 45.00 PPM 45.94 PP G1 +f- 1.4% NIST Traceatle a8f14/2021, QBL2112021
SULFUR DIOXIDE 45,00 PPM 44.68 FPM G1 +f- 1.0% NIST Traceable 061472021, DE/21/2021
CARBON MOMOXIDE 1000 PPM g984.8 PPM G +f- 0.7% NIST Traceable 06/14/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Cancentration Uncertainty Expiration Date
MNTRM 20061120 CCTOEDES 49.82 PP NITRIC OXIDEMITROGEN +H-1.0% Fab 02, 2025
PRM 12385 D685025 9.91 PPM NITROGEN BIOXIDEAIR #-2.0% Feb 20, 2020
GMIS 401423838102 CC505581 4,348 PPM NITROGEN DIOXIDE/NITROSGEN w21 Feb 18, 2023
NTRM 6011043 CCA73277 49.02 PPM SULFUR DIOXIDE/NITROGEN +H-0.68% Jun 17, 2022
NTRM 14060118 0434277 $90.8 PPM CARBOM MONCXIDEMNITROGEN +-0.6% Nov 15, 2025
The RM, PRM or RGM noted above |s only In refsrence o e GMIS used in the agsay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipeint Galibration
Nicelst 5700 AHROS01233 CO FTIR Jun 03, 2024
Micotat 5700 AHR0B01333 NO FTIR Jun 03, 2021
Micolat G700 AHRQ301333 NO2 FTIR Jun 03, 2021
Micolet 5700 AMRAA0 333 502 FTIR, Jun 03, 2021
W .

Triad Oata Available Upor Request

NOTES:PO #5221002807
GROSS WT: 28.40Kg
NET WT. 4.73hg

The analytical test results reported on this certificate relate anly to
the cylinder number specified above. This concludes the tast report,

[ACCREDITED)
CERT 3482.01

Approved for Release L‘aﬂaf}ﬁ Quqah
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F |’”ﬂ \ United Analyst and Engineering Consultant Co., Ltd.
S

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

UNITED ANl YET AND ENGINEZRING

CONSULTANT

comeasy uwren 1@l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 8,2023

Equipment : Gas Analyzer (CO) Model : APMA-370
Manufacturer : HORIBA Serial Number : YRLHTB7G

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 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 PPM

Cylinder No. : EB0143262

Expiration Date : Jun 20,2024

Multi-point gas test data

Reference Value (ppm) Analyz:'r):l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 0.6 0.6 0.6
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.6 0.6 2.0 2.0
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.68

:Acceptable Limit + 5%

Multi-Point Gas Test Chart I
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F |’”ﬂ \ United Analyst and Engineering Consultant Co., Ltd.
S

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

UNITED ANl YET AND ENGINEZRING

CONSULTANT

comeasy uwren 1@l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 8,2023

Equipment : Gas Analyzer (CO) Model : 48C

Manufacturer : Thermo Environmental Instruments Serial Number : 48C-65506-348
Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 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 PPM

Cylinder No. : EB0143262

Expiration Date : Jun 20,2024

Multi-point gas test data

Reference Value (ppm) Analyz:'r):l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.8 0.8 0.8
Level 2 20.00% 10.0 10.6 0.6 5.7 5.7
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.61

:Acceptable Limit + 5%

Multi-Point Gas Test Chart I
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UMITELD AMALYET AND ENGIMEERING
CONSULTANT COMPANT 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: vae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Nov 13,2023

Equipment :

Gas Analyzer (CO)

Model :

Manufacturer :

Thermo Scientific

48i

Serial Number :

CM08140004

Cylinder

Nitric Oxide (NO)
Methane (CHs)
Carbon Monoxide (CO)

No. :

Expiration Date :

Standard Gas Concentration
Sulphur Dioxide (S02)

44.68

Dilutor Detail
PPM Manufacturer :

45.94

PPM Model :

PPM Serial Number :

984.8

PPM

EB0143262

Jun 20,2024

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppm) Analy::;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.8 0.8 0.8
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.79
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
50
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-y Airgas Specinlty Cases
' Alrpag JSA, LLC
.3 630 United Drive
an A'r Liquidte company El:;;mn:'ll;jlﬁc 2778y

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numher; EO4NI9SE15A01D3 Reference Numbar;,  122-402135167-1
Cylinder Number: EBD143262 Cylinder Volume: 1444 CF
Laboratory: 124 - Burham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGWVP Number; B2z2021 Valve Outlet: 660

Gas Cade: CONONOX, 502 BALN Certification Date: Jun 21, 2021

Expiration Date: Jun 21, 2024
— o

Certifization peromied in ascocdanse with "ERA Traseability Pretecs! for Assay ard Cenlification of Gaseous Calibrafon Standards (May 2012)° dacumant EFA
HOOR-12/531, vsing the 2ssay procedures listed. Analytical Metnadelogy does nol require coreciion far analylical interfarence, This sylinder has a 1ol anatylical
wncerainty as siated balow with a canfidercs Jevel of 85%. There ara no signikicant impuriies which affect tha use of this calibmlon mixire. Al cons enlratians arg ona
meleimole basis unless clhereise noted,

Lo Mot Uise This Cylinder below 100 psig. ie. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocod Total Relative Assay
Cancentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.96 FPM G1 +-1.4% MIST Traceable Q51412021 DR 12021
MITRIC DXIDE 45.00 PPM 45.94 PP G1 +f- 1.4% NIST Traceatle a8f14/2021, QBL2112021
SULFUR DIOXIDE 45,00 PPM 44.68 FPM G1 +f- 1.0% NIST Traceable 061472021, DE/21/2021
CARBON MOMOXIDE 1000 PPM g984.8 PPM G +f- 0.7% NIST Traceable 06/14/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Cancentration Uncertainty Expiration Date
MNTRM 20061120 CCTOEDES 49.82 PP NITRIC OXIDEMITROGEN +H-1.0% Fab 02, 2025
PRM 12385 D685025 9.91 PPM NITROGEN BIOXIDEAIR #-2.0% Feb 20, 2020
GMIS 401423838102 CC505581 4,348 PPM NITROGEN DIOXIDE/NITROSGEN w21 Feb 18, 2023
NTRM 6011043 CCA73277 49.02 PPM SULFUR DIOXIDE/NITROGEN +H-0.68% Jun 17, 2022
NTRM 14060118 0434277 $90.8 PPM CARBOM MONCXIDEMNITROGEN +-0.6% Nov 15, 2025
The RM, PRM or RGM noted above |s only In refsrence o e GMIS used in the agsay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipeint Galibration
Nicelst 5700 AHROS01233 CO FTIR Jun 03, 2024
Micotat 5700 AHR0B01333 NO FTIR Jun 03, 2021
Micolat G700 AHRQ301333 NO2 FTIR Jun 03, 2021
Micolet 5700 AMRAA0 333 502 FTIR, Jun 03, 2021
W .

Triad Oata Available Upor Request

NOTES:PO #5221002807
GROSS WT: 28.40Kg
NET WT. 4.73hg

The analytical test results reported on this certificate relate anly to
the cylinder number specified above. This concludes the tast report,

[ACCREDITED)
CERT 3482.01

Approved for Release L‘aﬂaf}ﬁ Quqah
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

T 139 MOO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

TEL: (66MF2116-3860-1 FAX: (6600-2116-T140

L1

|IIIII[II

“IIIIII

INNOVATIVE | Ah

ANSI Natianal Acereditation Baard

uiin BuTunfivl Buavijuma $ia ACCREDITED

VDU (705
CALIBRATION LABOAATORY
AC-2961

Pagelof 2.

Customer

Name

Address

Certificate of Calibration

: UNITED ANALYST AND ENGINEERING

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
: SVANTEK

: SV 36

- 107224

: UAE.EFM.171/2564

Calibration Environment and Details

Temperature
Humidity
Barometric Pressure
Received Date

Calibration Date

Location of Calibration

Calibration Procedure

:(23£2°C)

: (50 £ 20 %RH )

: (1013 £10.0 hPa)
+ 21 July 2023

4 August 2023

: LAB 1 Acoustic

Certificate No : 23-ACT-117
Request No : Req-2023-1546

Class : 1
Range: 94 114 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 EE] 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 (S1).

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

Approved By : -

confidence approximately

Calibrated By : -

Mr. Noppadon Luangart

95 %.

Service Calibration Engineer

Calibration Engineer Supervisor

Issue Date :

Mr. Pacit Mathavorn

4 August 2023

The results related only 1o the item calibrated. The certificate shall not be reproduced except n full, without written approval af the Innovative Instrument Co W.td.

- ipndalumuey
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7 140

i

lflllllll

I NI WVATIIWVIE |
BT S AN MR RS S b T ER

i BuTufivl Suavwgume $10a

arfas

ANS! National Accroduiatian Foaed
ACCREDITED

CALIBRATION LABGRATORY
AC-2961

Page2of2.

Sound pressure level

Certificate No : 23-ACT-117

Request No : Req-2023-1546

Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (£dB) Class 1 ( = dB)
94 dB / 1000 Hz 94.03 0.03 - - 0.13 0.25
114 dB / 1000 Hz 114.11 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
114 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 0.26 - 0.40 2.5
114 dB / 1000 Hz (.38 = 0.40 25

Note :

- Acceptance limit was [EC60942:2017 Class 1

- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume comrection

End of Calibration

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written spproval of the Innovative Instrument Co.| 3
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO,, LTD. HEAD OFFICE Ah
T3 MO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEOQ. ekt Y Sk e

ANSI National Accrodifation Board
whiin BuTurritd Buawjwua d18a ACCREDITERD
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

o .
TEL: (66M-2116-5860-1 FAX: (66)0-21 16-7140 e LA TCNLY

Page: 1/6.

Certificate of Calibration

Customer
MName UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 23-SLM-210
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2023-1387

10260

Unit Under Calibration Details

Measurement item : ¢ Sound Level Meter Microphone Class ; 2
Manufacturer : LARSON DAVIS Microphone Model : 375A04
Model 5 Microphone S/N : 346386
Serial Number : 0005293 Preamplifier Model : PRMLxT2B
D : UAE.EFM.108/2562 Preamplifier S/N : 056084
Resolution 0l dB [ntrument Status : Used

Calibration Environment and Details

Temperature 3 & B i i o
Humidity : 50 %RH % 20 %RH
Barometric Pressure : 1013 hPa = 10 hPa
Received Date : 21 June 2023
Calibrated Date : 23 June 2023
Calibration Procedure . In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration . Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Multifrequency Calibrator Quest Quest-cal EFAQ00234 29 June 2023 TSI
Audio Generator Svanlek Svand0| 131 12 October 2023 WEK Electric
Note

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

Approved By : -

Mr. Pacit Mathavorn

Calibrated By :
Mr. Noppadon Luangart
Calibration Officer Calibration Engineer Supervisor

Issue Date : 23 June 2023

The resulis related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative Instrument Cgg. Ll
wadislua QUA
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

T 139 MOO 13, SOLSUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL; (66KF2116-5360-1 FAX: (66MF2116-7 140

|II1IIIII
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afas

ANS! Wational Accreditation Board
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ACCREDITED

CALIBRATION LABORATORY
-2961

Page:2/6.
Certificate No 23-SLM-210
Request No Reg-2023-1387
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST / A /37-139 Level vuc ERR vuc ERR Limit
Calibrator Setting {dB) (dB) (dB) {dB) (dB) {+dB) (+dB)
1000 Hz 114 dB 114.54 114.5 -0.04 114.5 -0.04 0.2 03

Note :

2. Self-generated noise, Microphone installed

UUC Setting
) Measured UNCERTAINTY
FAST/ 37-139
UUC Weighting (dB) { +dB)
A 24.1 0.1

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

input signal device

UUC Setting
Measured | UNCERTAINTY
FAST / 37-139
UUC Weighting (dB) (+dB)
A 235 0.1
C 23.0 0.1
Z 21.5 0.1
4. Acoustic signal test of frequency weightings (Without Windscreen)

Absolute sensitivity was established by the use of Sound Calibrator Brand 3M, Model AC-300, SN. AC-300001087

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 37-139 A C Zz i i
+ +

STD Setting {dB) (dB) (dB) (24 e
125 Hz 0.0 0.1 0.1 0.6 2.0
1000 Hz 0.0 0.0 0.0 0.6 1.0
4000 Hz 0.0 0.0 0.1 0.6 30
8000 Hz 0.6 .6 0.5 0.7 5.0

The results related only to the item ealibrated. The certificate shall not be reproduced excepl in full, without written approval of the Innovative Instrument Gg.

ionanslarauny



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE A&B
INRNNOWVATIWVIE

T 139 MO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO, el St L B e A ANS] Natignsl Accredilation Goard
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (6600-21 16=5860-1 FAX: (66)0-2116-7140 CALIBRATION LANORATORY

Page:3/6.

Certificate No - 23-SLM-210

Request No  :  Reg-2023-1387

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

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY

FAST/ 37-139 Weighting Respone curve Limit

STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 0.2 -0.1 -0.1 20
125 Hz .1 0.0 -0.1 1.5
250 Hz 0.1 -0.1 0.1 1.5
500 Hz -0.1 0.0 -0.1 1.5
1000 Hz 0.0 0.0 0.1 0.2 1.0
2000 Hz 0.0 0.0 0.0 20
4000 Hz 0.0 0.0 0.0 30
8000 Hz -0.1 0.1 0.0 5

16000 Hz 0.1 0.1 0.1 +5, =INF.

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (£ dB) (+dB)
A 114.00 114.0 0.0 02
c 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114,00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 02 0.1
Leg 114.00 114.0 0.0 0.1

Thie results related only o the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument G,
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

T390 MOO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEOQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
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ANSI National Accraditation Bosrg
ACCREDITED

—
TEL: (GoM-2116-5860-1 FAX: (66)0-2116-7 140 e WAL CHER,
Page : 4/6.
Certificate No  :  23-SLM-210
Request No :  Req-2023-1387
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 1140

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) { +dB) ( + dB)
139.00 139 139.0 0.0 I
134.00 134 134.0 0.0 .1
129.00 129 129.0 0.0 I.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1]
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 L1
94.00 54 93.9 -0.1 L1
£9.00 89 B89 -0.1 1.1
0.3
§4.00 84 839 0.1 L1
79.00 9 78.9 0.1 1.1
T74.00 74 719 -0.1 1.1
69.00 69 68.9 -0.1 1.1
64,00 64 63.9 -0.1 1.1
59.00 59 58.9 -0.1 1.1
54.00 54 539 0.1 1.1
49.00 49 49.0 0.0 1.1
44.00 <4 44.0 0.0 L1
39.00 39 39.1 0.1 3.4
34.00 34 344 0.4 1.1
The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Cgg, Lt
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
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CALIBRATION LABORATORY
AC-2961

Page:5/6.

Certificate No

23-8LM-210

Request No Req-2023-1387
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /A REF vuc ERR Limit
UUC Range (dB) (dB) (dB) ( +dB) (+dB)
393 395 0.2 1.1
37-139 03
114 114.0 0.0 1.
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A f37-139 Toneburst Refl vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 1
Fast 2 118.0 117.9 -0.1 +1.0, -2.5
0.25 109.0 108.6 -0.4 +1.5,-50
200 128.6 128.5 -0.1 1
Slow 0.2
2 109.0 108.9 -0.1 +1.0, =30
200 129.0 129.0 0.0 |
SEL 2 109.0 109.1 +0.1 +1.0.-2.5
0.25 100.0 99.8 0.2 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C /95-142 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 1374 136.6 -0.80 3.0
Positive half cycle 136.4 136.2 -0.20 0.2 20
Negative half cycle 136.4 136.2 -0.20 20

The resulis related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument ¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
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Page : 6/6.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66M0-2116-5860-1 FAX: (66)0-2116-7140

Certificate No : 23-5LM-210

RequestNo  :  Req-2023-1387
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY

FAST /A /37-139 uucC Limit

STD Setting (dB) (xdB) (=dB)
Positive one-half cycle 142.5
Negative one-half cycle 142.7
Deviated -0.2

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.1 0.3
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 Instrument Gg, Lt
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INNOVATIVE INSTRUMENT CALIBRATION LAB
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Page: 1/6.

Certificate of Calibration

Customer
MName UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certilicate No : 23-SLM-222
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2023-1410

10260

LU'nit Under Calibration Details

Measurement item :

. Sound Level Meter

Microphone Class :

Manufacturer : LARSON DAVIS Microphone Model : 375B02
Model + LxT2 Microphone S/N : 011736
Serial Number 0005294 Preamplifier Model : PRMLxT2B
1D . UAE.EFM.109/2562 Preamplifier S/N ; 056083
Resolution 0.1 dB Intrument Status : Used

Calibration Environment and Details
Temperature Al = B - i
Humidity ¢ 50 %RH £ 20 %RH
1013 hPa = 10 hPa

;26 June 2023

Barometric Pressure
Received Date

Calibrated Date + 28 June 2023
Calibration Procedure : In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Pant 3: Periodic tests

Location of Calibration : Lab Acoustic

Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Multifrequency Calibrator Quest Quest-cal EFAQ00234 29 June 2023 TSI
Audio Generator Svantek Svand0| 131 12 October 2023 WK Electric
Note

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

Calibrated By : Approved By :

Mr. Noppadon Luangart Mr. Pacit Mathavorn

Calibration Officer Calibration Engineer Supervisor

Issue Date : 28 June 2023

The resulis related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative [nstrument G, L
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INNOVATIVE INSTRUMENT CALIBRATION LAB
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Page:2/6.
Certificate No 23-SLM-222
Request No Req-2023-1410
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance

UNCERTAINTY
FAST/ A /37-139 Level vuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) dB) (+dB)

1000 Hz 114 dB 113.77 114.0 +0.23 113.8 +0.03 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK. Model 8V 35A, SN. 73246

2. Self-generated noise, Microphone installed

UUC Setting

M ed UNCERTAINTY
FAST / 37-139 s
UUC Weighting (dB) (+dB)
A 30.5 0.1

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

UUC Setting
Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 30.0 0.1
C 29.6 0.1
Z 33.8 0.1

4. Acoustic signal test of frequency weightings

(Without Windscreen)

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /37-139 A C Z
+dB

STD Setting (dB) (dB) (dB) (+dB) (+dB)

125Hz 0.1 0.1 0.1 0.6 2.0

1000 Hz 0.0 0.0 0.0 0.6 Lo

4000 Hz 1.1 1.1 1.1 0.6 3.0

8000 Hz 2.7 2.7 2.7 0.7 5.0

The results refated only to the item calibrated. The cenificate shall not be reproduced except in full, without written approval of the Innovative Instrument L‘1‘ Lik
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Certificate No

23-SLM-222

Request No

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

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) ( +dB) (+dB)
63 Hz 0.1 0.0 0.0 20
125 Hz .1 0.1 0.0 L5
250 Hz 0.0 0.0 0.0 1.5
500 Hz 0.0 0.1 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.1 0.1 0.0 2.0
4000 Hz 0.0 0.0 0.0 30
8000 Hz 0.0 0.0 0.1 5
16000 Hz 0.0 -0.1 -0.1 +5, <INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/ 37-139 REF vuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114,00 114.0 0.0 D.2
C 114,00 114.0 0.0 0.2 0.2
4 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-1397A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (£ dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

The results related only to the item calibrated, The certificate shall not be reproduced except in full, without writien approval of the Innovative Instrument O
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7. Long Term Stability

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 UucC Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF uucC ERR Limit
STD dB (dB) (dB) (dB) (= dB) (+dB)

143.00 143 1429 -0.1 0.8
139.00 139 139.0 0.0 L1
134.00 134 134.0 0.0 1.1
128,00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 L1
114.00 114 114.0 0.0 L1
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 I.1
99.00 99 99.0 0.0 1.1
94.00 94 94.0 0.0 1.1
89.00 89 89.0 0.0 1.1
54.00 34 4.0 0.0 0.3 l.1
79.00 7% 79.0 0.0 11
74.00 4 74.0 0.0 1.1
69.00 69 69.0 0.0 1.1
64.00 64 64.0 0.0 1.1
59.00 59 59.0 0.0 L1
54.00 34 54.0 0.0 1.1
49.00 49 49,1 0.1 1.1
44.00 R 44,2 0.2 1ik
43.00 43 432 0.2 1.1
42.00 42 424 0.4 1.1
41.00 41 41.3 0.3 1.1
40.00 40 40.5 0.5 1.1

The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative Instrument
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Certificate No @ 23-SLM-222
Request No :  Req-2023-1410
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uvuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
45.4 45.6 0.2 1)
37-139 0.3
14 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/ 37-139 Toneburst Refl uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) {dB) (+dB) (+dB)
200 135.0 135.0 0.0 I
Fast 2 118.0 117.6 -0.4 +1.0,-2.5
0.25 109.0 108.5 -0.5 +1.5,-5.0
200 128.6 128.5 0.1 |
Slow 0.2
2 109.0 108.9 0.1 +1.0, 5.0
200 129.0 129.0 0.0 1
SEL 2 109.0 108.9 0.1 +1.0,-2.5
0.25 100.0 99.7 -0.3 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C /95-142 REF vuc ERR Limit
STD Setting (dB) (dB) (dB}) (xdB) (+dB)
Complete cycle 137.4 136.7 -0.70 3.0
Positive half cycle 136.4 136.2 -0.20 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 20

The results related only to the item calibrated, The certificate shall not be reproduced except in full, without writien approval of the Innovative Instrument Cgg. Lid
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Certificate No : 23-8LM-222
Reguest No ¢ Reg-2023-1410
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY

FAST/ A /37-139 uuc Limit

STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 144.5
Negative one-half cycle 1445
Deviated 0.0

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit
STD Setting (dB) (+dB) ( +dB)
[nitial 138.0
Final 138.0
Deviated 0.0

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 Instrument ('1 L
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Page: 1/6.

Certificate of Calibration

Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 23-SLM-209
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2023-1386

10260

Unit Under Calibration Details

Measurement item ; : Sound Level Meter Microphone Class : 2

Manufacturer : LARSON DAVIS Microphone Model ; 375802
Model : LxT2 Microphone S/N : 011739
Serial Number ;0005296 Preamplifier Model : PRMLxT2B
ID : UAE.EFM.111/2562 Preamplifier S/N : 056086
Resolution : 01 dB Intrument Status @ Used

Calibration Environment and Details
Temperature B U - 5

Humidity ¢ 50 %RH £ 20%RH
Barometric Pressure 1013 hPa = 10 hPa
Received Date + 21 June 2023
Calibrated Date : 23 June 2023
Calibration Procedure . In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration . Lab Acoustic

Reference Standard

Instrument Brand Model SN. Due calibration I'racebility
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 29 June 2023 TSI
Audio Generator Svantek Svand01 131 12 October 2023 WK Electric

Note

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

Calibrated By : - Approved By : -

Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Engineer Supervisor
23 June 2023

Calibration Officer

Issue Date :

The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative Instrument
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Page:2/6.
Certificate No 23-SLM-209
Request No Req-2023-1386
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/ A /37-139 Level vuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (£ dB) (£ dB)
1000 Hz 114 dB 114.54 114.6 +0,06 114.5 -0.04 0.2 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand 3M, Model AC-300, SN. AC-300001087
2. Self-generated noise, Microphone installed
UUC Setting
_ Measured | UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 29.9 0.1
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured | UNCERTAINTY
FAST/ 37-139
UUC Weighting (dB) (+dB)
A 29.7 0.1
C 20.0 0.1
Z 334 0.1
4, Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 37-139 A C Z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.1 0.1 0.1 0.6 2.0
1000 Hz 0.0 0.0 0.0 0.6 1.0
4000 Hz 1.0 1.0 1.0 0.6 3.0
8000 Hz 20 1.9 20 0.7 5.0

The results refated only to the item calibrated. The cenificate shall not be reproduced except in full, without written approval of the Innovative Instrument
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Page:3/6.

Certificate No  :  23-SLM-209

Request No  :  Reg-2023-1386

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

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) ( +dB) (+dB)
63 Hz -0.2 ={1i1 0.1 20
125 Hz 0.1 0.0 0.1 1.5
250 Hz -0.1 -0.1 0.1 1.5
500 Hz 0.1 0.0 0.1 1.5
1000 Hz 0.0 0.0 0.1 0.2 1.0
2000 Hz 0.0 0.0 0.0 2.0
4000 Hz 0.0 0.0 0.0 30
8000 Hz 0.1 -0.1 0.0 5
16000 Hz -0.1 0.1 0.1 +3, -INF.

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) {+dB)
A 114.00 114.0 0.0 0.2
C 114,00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
3T-139/ A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) {+dB) {+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative Instnument £

inanslamIuAN.
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7. Long Term Stability

Cerntificate No  :  23-SLM-

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit

STD Setting (dB) (+dB) ( +dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF vuc ERR Limit
STD dB (dB) (dB) (dB) ( +dB) (+dB)

139.00 139 139.0 0.0 .1
134.00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 L1
124.00 124 124.0 0.0 L
119,00 119 119,0 0.0 L1
114.00 114 114.0 0.0 11
109.00 109 109.0 0.0 L1
104,00 104 104.0 0.0 Ll
99.00 99 99.0 0.0 LI
94.00 94 94.0 0.0 L1
£9.00 89 89.0 0.0 0.3 11
84.00 84 84.0 0.0 1.1
79.00 79 79.0 0.0 11
74.00 74 74.0 0.0 1.1
69.00 69 69.0 0.0 1.1
64.00 64 64.0 0.0 1.1
59.00 59 59.0 0.0 1.1
54,00 54 54.1 0.1 1.1
49.00 49 49,1 0.1 1.1
44.00 B 442 0.2 Ld
39.00 39 395 0.5 L.l

209

Req-2023-1386

The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative Instrument Gig.,
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Certificate No  ;  23-SLM-209
RequestNo  :  Reg-2023-1386
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB} (+dB) (+dB)
44.7 44 8 0.1 1.1
37-139 0.3
114 114.0 0.0 L4
10, Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
AT37-129 Toneburst Rel vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 134.9 -0.1 1
Fast 2 118.0 17.6 0.4 +1.0,-2.5
0.25 109.0 108.6 -0.4 +1.5,-5.0
200 128.6 1284 -0.2 1
Slow 0.2
2 109.0 108.8 -0.2 +1.0,-5.0
200 129.0 129.0 0.0 1
SEL 2 109.0 108.8 -0.2 +1.0,-2.5
0.25 100.0 99.8 -0.2 +1.5, -5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uuc ERR Limit
STD Setting {dB) (dB) (dB) ( £dB) ( £dB)
Complete cycle 137.4 136.8 -0.60 1.0
Positive half cycle 136.4 136.2 -0.20 0.2 20
Negative half cycle 136.4 136.2 -0.20 2.0

The results related only 1o the item calibrated. The cenificate shall not be reproduced except in full, without written approval of the Innovative Instrument Cgg., L
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12. Overload indication

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit
STD Setting (dB) (+dB) (£dB)
Positive one-half cycle 143.8
Negative one-half cycle 143.9
Deviated 0.1
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uvuc Limit
STD Setting (dB) ( +dB) (£ dB)
Initial 138.0
Final 138.0
Deviated 0.0

The results related only 1o the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative Instrument (
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Cert.No.: 23CH122€
Page.. 10of3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HA1G0019

D No. : UAE.EFM.202/2564(EFM.pH.10/64)

Condition As-Recelved: Used Item

Recelved Date : 28 Septemnber 2023

Calibration Date : 27 September 2023

Reference : 2309-0881WSCH

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

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

Ambient Temperature : {25 &£ 25} °C
Relative Humidity : (50 = 15) %
Calibration Procedure: In - house method :

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with
certified refarence material {CRM)

- CP-CHE2 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : -

Approved Signatary

(\/) Saithip Meangmai
{ ) Warakom Lerngagtrakul
{ ) Ponpan Paipim

Issue Date : 2 Oclober 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificale may nat be repraduced other than in foll, eacep with the prior wrilen

Appraval of the head of Corpurale Services 3 . Equipment Calibration and Testing Serviess.

nasluemuny
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Cert.No.: 23CH1226

Page.: 20f 3
Condition of this callbratlon result
1. Reference Standard Instrument  : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2] Ref. Standard Thermometer 4982054 110RCO44 231908 26 Jul 2024

This certification is traceable to the Intemnaticnal System of Unit maintained through:-
- Technology Promaotion Association {Thailand-Japan)

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

Buffer Solution Manufacturer Lat No. Exp. date
pH 4.008 CPA chem 913598 14 July 2025
pH 6.986 CPA chem 863833 28 Dec 2023
pH 9.997 CPA chem 913600 14 July 2024

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

Calibratlon Results
Function : m¥ Measurament
Ferforming 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 my my pH
pH Meter 4.00 177.48 177.6 4.01 0.058 200
S/N.: HA1G0019 7.00 0.00 0.2 7.00 0.058 2.00
7.0C 0.00 0.2 7.00 0.058 2.00
10.00 -177.48 -177.2 10.01 0.058 2.00

NI UAIUAU
a 1182400
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Cert.No.: 23CH1226
Page.: 3of 3
Calibration Resulis
Function : pH Measurement
Perfoarming 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| factar
(mV) (1) k
pH Electrode 4,308 4.01 141.5 0.0072 2.00
SiN.. - 8.988 5.98 -34.8 0.011 2.00
B.986 7.00 -24.2 0.011 2.00
5,997 10,01 -205.7 0.0085 2.00
Function : Temperature Measurement
{ ") Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serfal No. ! c
Dimansion of probe;
- Length : 103 rmrm
- Diameter : 16 mm
- Immersion Depth : ad mm
Calibratlon Standard uuc* Error Uncertainty of | Coverage
Point Temperatire Reading measurement factor
(°c) (°c) (°C) (°C) (£°C) K
250 25.002 250 -0.002 0.13 2.00
30.0 30.004 30.0 -0.004 013 2.00
350 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 & level of confidence of approximately 95 %.

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

334 PATTANAKARN ROAD S0O1 18, STTANLITANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 IAX, 0-2719-0484

Cert.No.: 2Z3TW220
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 :

{ /)Saithip Meangmai

{ ) Warakorn Lemgagtrakul

{ ) Ponpan Paipim

Issue Date :

DO Meter

Horiba

LAQUA-DO210

HE1DGG10

UAE EFM.208/2564{EF .00, 10/64)
26 September 2023

27 September 2023
2309-0884WSC-5

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

Temperature (255 )°C

Humidity (50 £ 20} %

In - house method : CP-CH9

by Comparison Technigue with Azide Modification Method

Walalak Sirithean

i
Approved Signatory

29 September 2023
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Condition of this result of calibration

1. Reference Standard Instruments :

Cert.No.: 23TW220
Page.: 2 of 2

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

Instruments Serial No. 1D No. Certificate No. Due Date
1} Burstte - 130BUAD 23CG1172 22 Mar 2025
2} Balance 1124013382 140RC006 23MM18 20 Feb 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Mearck AMITE3I316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K 180023
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
{mg/L) (mgsL) (mgiL})
8.16 8.18 0.016

This report was certified only for the instrument we tested.|t is allowable to use for study
the systemn efficiency, The environmental impact control and present to organization it may concernad
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced

other in full,without written approval of the faboratory
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) M
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION ANIY TESTING SERVICES :—;ﬁ«?

33404 PATTANAKARN ROAD SCOI 18, SUANLUANG, SUANLLANG BANGKOK 10250 v )
NSC-TISITIS17025
THEE-ZTIT-3000H29 FAX, 0-2719-0484 CALIBRATION 0008

Cert. No.: 23LM162

Page.: 1 of 2
Certificate of Calibration
Equipment ; DO Meter with Sensor
Manufacturer : Harika
Model : LAQUA-DOZ210
Serial No. : HE1DOO10
ID No.: UAE.EFM.208/2564{EFNM.DO.10/84)
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : TFA Chemistry Calibration Laboratory
Received Order : 25 September 2023

Calibrated Date : 28 September 2023

Ambient Temperature : {26 £10)C

Relative Humidity : {50+ 30)%

AC Line Voltage : {220+ 223V

Calibrated by : Krisda Malee

Approved Signatory
{ )} Parmnthippa Tameyakul
{ ) Ponpan Paipim
{(v/) Suwit Im]ai

Issue Date : S October 2022

The Uncertainties ace for a confidence prohability of approximately 95%

This certificate may nul s reproduced oter then in ful, except with the pricr weitten

Approval of the head ul Carporate Services 3 Bquipmens Calibration and Teslizng Services.
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Equipment : DO Meter with Sensor Cert. No.: 23LM169
Condition As-Received :  Used ltem Page.: 2 of 2

Reference : 2309-08BAWSC-&
Procedure Used -

Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with

Industrial Platinum Resistance Thermometer { iPRT ) into Temperature Bath.
The temperature scale used was based on IT5-80,
Condition of this result of calibration
1. Reference standard instrument:-
insfrument Serial No. Cert. No. Traceable Due Date

1) Digital Thennometer 2188080 2211285 TPA 21 Oct 2023

2. This certificate is valid only to the item calibrated on dale and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technolagy Promotion Association { Thailand - Japan )

Result of Calibration :- { *) Without Adjustment
Function : Temperature measurement.
This instrument was connected with 25.001, S/N.: SK1B0023
Calibration| Emmersion Standard uuc . Coverage
. Error Uncertainty
Foint Depth Temperature Reading - Factor
() ( rnm ) (°C) (C) (°c) (£°C) k
25.0 100 25.001 25.1 0.092 0.16 2.00
300 100 29.997 30.1 0.103 0.16 2.00
350 100 35,000 351 0.100 0.16 2.00

LFUC* : 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)

RATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES

53474 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL.D-2747-3000-29 FAX.D-27129-8484

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial Na. :

iD. No. :

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

Submitted by :

Ambient Temperature
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

('} Unnopphol Harachai
{ ) Ponpan Paipim
{ ) Saithip Meangmai

Issue Date :

Cert.No.: 24CH443
Page.: 1 of 2
Turbidity Meter
Thermo Scientific
EUTECH TN-100
2931788
LAE.EFM.020/2563(TM.03/63)
Used Item
11 April 2024
12 April 2024
2404-0366\WSC-2

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

{25 t 2.5) °C

{50 + 20) %

In - house method © CP-CH11
Direct measurement by

using Formazin standard solution

Walalak Sirithean

Approved Signatory

17 April 2024

The Uncartaintlas are for a confidance probabifity of approximately 95%

This cartificata may not ha reproducad other than in full, except with the prior wrilten
Approval of the head of Calibration and Tesling Equipment Sarvicas.
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Cert.No.: 24CH442

Page.. 2 of 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (SI unit} through:-
- Technolegy Promotion Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due date
1} Thermo-Hygrograph 1103328 130ECC10 23H1381 13 June 2024
2} Elactronic Balance 14233821 110RCOM 23MMA405 16 July 2024
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenstetraming HIMEDIA 0000493947 99 65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Calibration result

Performing four - Formazin suspension standard curve by using 0,20,100,800 NTU
Turbidity Meter Serlal Number : 2931738

Standard Uncertainty of Coverage
Formazine suspension — Measu rem::nt Faclo?
{ NTU )} {NTU } {*NTU) k
0.1 0.17 0.021 2.00
20 20.0 0.38 2.00
100 B9.5 0.70 2.00
800 8o 2.1 2.00

Remark -WUUC* = Unit Under Calibration
- NTU = Nephelometric Turbidity Units

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