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List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) | Tisch Environmental,Inc. TE-5025A Tisch Environmental,Inc. 11112022 11 Nov 21 10 Nov 23 -
Calibrator Particulate Matter < 10 pm (PM,) 3541
2 [Orifice Transfer Standard Total Suspended Particulate (TSP) Thermo Scientific G25A Tisch Environmental,Inc. 05072022 5 Jul 22 4 Jul 24 -
Calibrator Particulate Matter < 10 pm (PM,) 158M

3 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P802 12 Mar 22 11 Mar 23 -
Particulate Matter < 10 pm (PM,) - (Thailand-Japan)

4 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P803 12 Mar 22 11 Mar 23 -
Particulate Matter < 10 pm (PM,) - (Thailand-Japan)

5 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22P2722 22 Jul 22 21 Jul 23 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)

6 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22P2728 22 Jul 22 21 Jul 23 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

7 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H1589 27 Jul 22 26 Jul 23 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)

8 [Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H1587 27 Jul 22 26 Jul 23 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)

9 |Nitrogen Dioxide Analyzer |Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 10112021 10 Nov 21 9 Nov 22 -

1200636462
10 [Nitrogen Dioxide Analyzer |Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 24062022 24 Jun 22 23 Jun 23 -
CM19050151
11 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
12 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EOANI99E15A01D3 | 21 Jun 21 21 Jun 24 -

2015PSIG




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
13 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 21122021 21 Dec 21 20 Dec 22 -
1201778119
14 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 15062022 15 Jun 22 14 Jun 23 -
1201778119
15 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EOANI99E15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
16 |Standard Gases (Mixture)  [Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
17 |Wind Speed/Wind Direction |WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 148/22 7 Apr 22 6 Apr 23 -
19040405
18 |Wind Speed/Wind Direction |WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 275/22 2 Aug 22 1 Aug 23 -
20040002
19 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22012261 7 Feb 22 6 Feb 23 -
Acceleration Level um1as47
20 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22053609 31 May 22 30 May 23 -
Acceleration Level UM12889
21 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 22-ACT-406 1 Jul 22 30 Jun 23 -
(Acoustic Calibrator) 73249 Co.,Ltd.
22 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 22-ACT-405 1Jul 22 30 Jun 23 -
(Acoustic Calibrator) 73246 Co.,Ltd.
23 |Sound Level Meter Laeq 2 hrsr Lamaxs Lasor Ladn ACO 6236 Sithiporn Associates Co., Ltd. ACL22080 28 Jan 22 27 Jan 23 -
182020
24 |Sound Level Meter Laeq 24 hours Lamase Lagns Lago Larson Davis LxT2 Innovative Instrument 22-ACT-247 1 Apr 22 31 Mar 23 -

0005395

Co.,Ltd.
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RECALIBRATION
DUE DATE:

nber 11, 2022

—
TISCH
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RECALIBRATION
DUE DATE:

July 5, 2023
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Cortiloats o Colltlsation

Standard Conditions

Tstd:] — 298.15 =
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

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

Calibration Certification Information Calibration Certification Information
Cal. Date: November 11, 2021 Rootsmeter S/N: 438320 Ta: 295 °K Cal. Date: July 5,2022 Rootsmeter S/N: 438320 Ta: 297 °K
Operator:  Jim Tisch Pa: 746.0 mm Hg Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 3541 Calibration Model #:  G25A Calibrator S/N: 158 M
Vol. Init Vol. Final Avol. ATime ap AH Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20) Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.4110 3.2 2.00 1 1 2 1 1.3240 3.2 2.00
2 3 4 1 0.9920 6.4 4.00 2 3 4 1 0.9480 6.4 4.00
3 5 6 1 0.8890 7.9 5.00 3 5 6 1 0.8480 7.9 5.00
4 7 8 1 0.8470 8.8 5.50 4 7 8 1 0.8060 8.7 5.50
5 9 10 1 0.6980 12.7 8.00 5 9 10 1 0.6670 12.7 8.00
Data Tabulation Data Tabulation
Pa Tstd T Pa Tstd
Vstd Qstd ""‘H( F‘sﬂ) Ta ) Qa \/ QH( Ta/ Pa) Vstd Qstd aH( Psid )( Ta ) Qa ﬂH(Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis) (m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9873 0.6997 1.4082 0.9957]  0.7057 0.8893 0.9860 0.7447 1.4073 0.9957| 0.7521 0.8899
0.9831 0.9910 1.9915 0.9914 0.9994 1.2577 0.9818 1.0357 1.9902 0.9915 1.0459 1.2585
0.9811 1.1036 2.2266 0.9894]  1.1129 1.4061 0.9798 1.1554 2.2251 0.9895| 1.1668 1.4071
0.9799 1.1569 2.3353 0.9882] 1.1667 1.4748 0.9788 1.2143 23337 09884 1.2263 1.4757
0.9747 1.3964 2.8165 0.9830] 1.4083 1.7786 0.9735 1.4595 2.8146 0.9831) 14739 17798
m= 2.02432 m= 1.26760 m= 1.96745 m= 1.23199
QSTD b= -0.00939 QA = 0.00593 QSTD b= ~0.05315 QA b= ~0.03361
r= 0.99998 r= 0.09998 r= 0.99995 r= 0.99995
Calculations Calculations
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol([Pa-AP)/Pa) Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa)
Qstd=[Vstd/ATime [ Qa=|Va/ATime Qstd=|Vstd/ATime | Qa=|Va/ATime
For subsequent flow rate calculations: For subsequent flow rate calculations:
g Pa '\ Tstd - - Pa ) Tstd ) - :
Qstd= um(( .ﬁH( Petd )_Ta ))h) Qa= me(< .I'aH(Ta,fpa}).b) Qstd 1;m(( au( et )( = )) b) Qa 1;m<( aH(Ta/Pa)) b)

Standard Conditions

RECALIBRATION Tstd:] 298.15 °k RECALIBRATION
Pstd:| 760 mm Hg
US EPA recommends annual recalibration per 1998 Key US EPA recommends annual recalibration per 1998

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

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 g._uim
LE FREE: (877)263-7610

LONEITI LUARURAE-2000

www.tisch-env.com
Ll FREE: (877)263-7610

LONETI LU ARURE-5000



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
Cert.No.: 22P802

Page: 2 of 2
Certificate of Calibration Ceriificats No. C21-902 = ) )
Page: 1of2 Result of calibration:- Without adjustment Range : 0 inH,O to 36 inH,0
Function:- Pressure Measurement Scale Interval : 0.1 inH.O( The Fifth Estimate )
Increasing Pressure
Equipment : U-Tube Manometer
Manufacturer: Dwyer This cer‘li.ﬁcahe ma.‘,r not_be reproduced other than in full, UUC Indication
except with the prior writien approval of the head of Applied Pressure  High-port side Low-port side AP Error
Model : 1221-36WM Corporate Services 3: Equipment Calibration and Testing Services. (inHz0) (inHz0) (inHz0) (inHz0) (inHz0)
Serial No.: - 0.00 0.00 0.00 0.00 0.00
2.00 1.00 -0.92 1.92 -0.08
i ! .031 4
ID No UAE.EMA2.031/255 4.00 200 402 292 -0.08
Condition As-Received: Used ltem 6.00 3.00 -2.92 5.92 -0.08
Received Date: 03 March 2022 400 402 .82 .84 Bl
10.00 5.02 -4.94 9.96 -0.04
Calibration Date: 12 March 2022 12.00 6.04 5.4 11.98 -0.02
14.00 7.04 -6.94 13.98 -0.02
Reference: 2203-0131WsC Submitted by: United Analyst and Engineering Consultant Co.,Ltd. 16.00 8.06 7.04 16.00 0.00
Ambient Temperature: ( 23 £ 2) °C 18.00 8.06 -8.94 18.00 0.00
Relative Humidity: (50 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, ;ggg 1?3‘2 ;%9;6 ;g$ g$
) Phrakhanong, Bangkok 10260 . ¢ i ' .
Atmospheric Pressure: 1010 mbar 24.00 12.10 -11.96 24,06 0.08
26.00 13.10 -12.96 26.06 0.06
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments 28.00 1410 -13.08 28.08 0.08
Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure 30.00 15.10 14.08 30.08 0.08
Gauges, Edition 03/2014 " as a guidelines. 32.00 16.12 -15.98 32.10 0.10
Condition of this result of calibration 34.00 17.12 -16.98 34.10 0.10
35.50 17.98 -17.86 35.84 0.34
1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date The uncertainty of measurement was + 0.11 inH,0
1) Pressure Calibrator PC106P 1189 MP-0110-21 09 Aug 2022 *UUC = Unit Under Calibration
2.This result of calibration was made on requested at the point specified by customer. AP = High-port side i’ Low,Boitsice . -
The reported uncertainty of measurement was based on a standard uncertainty multiplied
3.5cale and conversion factor is 1 kPa = 4.0146283 inHz0 by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
4. This instrument was used clean air as pressure media,
-000-
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open lo 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 at:-
-National Institute of Metrology Thailand (NIMT)
Calibrated by :  Suwit Aussarree Approved Signatory : A\uv‘pf [
Issue Date : 14 March 2022 [ ] Phalinee Prabpaipal
[ ] Sura Suwannasri
[/]/Altapol Panurach
fzpol P

: Ak
1enasliAIuA wnanslupmuy
B 0282415 a 1099524



Equipment :
Manufacturer:
Model :

Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

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 Certificate No, : 22P803

U Tube Manometer
Dwyer
1221-36-W/M
UAE.EFM.179/2561
Used Item

03 March 2022

12 March 2022

2203-0131WSC
@)t
(50 15} %

1010 mbar

Page: 10of2

This certificate may not be reproduced other than in full,
exceplt with the prior writlen approval of the head of

Corporate Services 3: Equipment Calibration and Testing Services.

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

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

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

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

Instrument

1) Pressure Calibrator

Model Serial No. Certificate No. Due Date
PC106P 1189 MP-0110-21 09 Aug 2022

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 inHz0

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

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

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

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

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

-National Institute of Metrelogy Thailand (NIMT)

Calibrated by :  Suwit

Aussarree

Issue Date : 14 March 2022

Approved Signatory : A HF'P"'{ P-
[ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
L/f Aftapol Panurach

1enasliAIuA
B 0282416

Result of calibration:- Without adjustment
Function:- Pressure Measurement
Increasing Pressure

Cert.No.: 22P803
Page: 2 of 2

Range : 0 inHzO to 36 inH,O
Scale Interval : 0.1 inH,O( The Fifth Estimate )

UUC Indication
Applied Pressure  High-port side Low-port side
(inHz0) (inHz0) (inHz0)
0.00 0.00 0.00
2.00 1.00 -0.96
4.00 2.00 -1.96
6.00 3.00 -2.96
8.00 4.00 -3.94
10.00 5.00 -4.94
12.00 6.00 -5.94
14.00 7.02 -6.94
16.00 8.02 -7.94
18.00 9.04 -8.96
20.00 10.04 -9.96
22.00 11.06 -10.96
24.00 12.06 -11.96
26.00 13.08 -12.98
28.00 14.08 -13.98
30.00 15.10 -14.98
32.00 16.10 -15.98
34.00 17.08 -16.98
35.50 17.86 -18.00

The uncertainty of measurement was + 0.11 inH.O
*UUC = Unit Under Calibration

* AP = High-port side - Low-port side

Ap
(inH;0)
0.00
1.96
3.96
5.96
7.94
9.94
11.94
13.96
15.96
18.00
20.00
22,02
24.02
26.06
28.06
30.08
32.08
34.06
35.86

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

-o0o-

Nibwpel £
wnaslupmuny

a 1099523



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ‘Q.--\‘-‘__:-/_/";
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES iam

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ‘—4_4@‘“3\‘
TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISLTIS1T025
CALIBRATION 0008 Cert.No.: 22P2722
Page: 2 of 2
Certificate of Calibration SRR -
Page: 10of2
Result of calibration:- Without adjustment Range : 720 mmHg to 780 mmHg

Equipment : Aneroid Barometer E - P r Scale Interval : 1 mmHg ( The Fifth Estimate )

. . 5 Increasing Pressure
Manufacturer: Barigo ::;:f::E:at::r:::r"\::l_::n':zr:it:::::x::;? L Applied Pressure (mmHg) | 718.46 | 729.33 | 739.85 | 750.22 | 760.90 | 772.01 | 785.89
Model : = Corporate Services 3: Equipment Calibration and Testing Services. UUC*" Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0
Serial No.: = Error (mmHg) 1.54 0.67 0.16 -0.22 -0.90 -2.01 -5.89
ID No.: UAE ANV.013/2547 Decreasing Pressure

Applied Pressure (mmHg) | 785.90 | 771.99 | 760.85 | 750.17 | 739.90 | 729.57 | 718.62
UUC* Indication (mmHg) 780.0 | 770.0 760.0 750.0 | 740.0 | 730.0 720.0

Condition As-Received: Used ltem

Received Date: 20 July 2022 Error (mmHg) -5.90 -1.99 -0.85 £.17 0.10 0.43 1.38
Calibration Date: 22 July 2022
The uncertainty of measurement was + 0.24 mmHg

Reference: 2207-0584WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd. * UUC = Unit Under Calibration
Ambient Temperature: (23 %2)°C The reported uncertainty of measurement was based on a standard uncertainty multiplied

81 Soi Udomsuk 41, Sukh it Road, B hak, by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
Relative Humidity: (50 % 15) % . o o

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1010 mbar e

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration
1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0076-22 02 May 2023
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.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
6.This instrument was used clean air as pressure media.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory : AH‘A'P" , P
Issue Date : 25 July 2022 [ ] Phalinee Prabpaipal

[ ] Sura Suwannasri

[/]/Atlapol Panurach
v Hapol r

enaslumun naslunIuAy
B 0293205 a 1118533



s
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) AN g
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES m‘

P
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "l,‘r,/r::\\..\*
TEL. 0-2717-3000-24 FAX. 0-2719-9484 iy NSC-TISLTIS17025
S Cert.No.: 22P2728
. . - Page: 2 of 2
Certificate of Calibration ~ Certificate No.: 22P2728
Page: 10of2
Result of calibration:- Without adjustment Range : 960 hPa to 1030 hPa
Equipment: Aneroid Baromater Function:- Absolute P re M n Scale Interval : 1 hPa ( The Fifth Estimate )
Manufacturer: Barigo This certificate may not be reproduced other than in full, Increasing Pressure
. excepl with the prior written approval of the head of Applied Pressure (hPa) 956.27 | 967.46 | 978.89 | 989.56 | 999.85 | 1009.89 | 1020.55 | 1031.06
Model : ¥ Corporate Services 3: Equipment Calibration and Testing Services. UUC® Indication (hPa) 960.0 | 970.0 | ©80.0 | ©90.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Serial No.: 5 Error (hPa) 3.73 2.54 1.1 044 | 015 | 011 | -055 | -1.06
ID No.: UAE ANV, 152/2550 Decreasing Pressure
Applied Pressure (hPa 1031.19 | 1020.73 | 10089. . , L f .
Condilion Asecelvad: Used liem PRl : .I-I (hPa) 031.19] 1020.73 | 1009.91 | 999.92 | 988.72 | 979.13 | 967.71 | 956.64
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Received Date: 20 July 2022 Error (hPa) -1.19 0.73 0.08 0.08 0.28 0.87 229 3.36
Calibration Date: 22 July 2022
The uncertainty of measurement was £ 0.30 hPa
Reference: 2207-0584WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd. * UUC = Unit Under Calibration
Ambient Temperature: (23 +2)°C 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 %.
Relative Humidity: (50 % 15 ) % 81 Soi Udomsuk 41 Sukhumvit Road, Bangchak, PP ¥ J
Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1010 mbar -olo-
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.
Condition of this result of calibration
1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI1142 1422505046 MP-0076-22 02 May 2023
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 at:-
-National Institute of Metrology Thailand (NIMT)
Calibrated by :  Suwit Aussarree Approved Signatory : AHR'POl F
Issue Date : 25 July 2022 [ ] Phalinee Prabpaipal
[ 1 Sura Suwannasri
[/ﬁ\ttapol Panurach
Atapol P

wnasluauAy wnasluauay
B 0293209 a1118529



Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:

Ambient Temperature:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %

‘&.\"\"\'_J.'/‘f/";,’
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i‘ls\-/ﬁ
T
A

o

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025

CALIBRATION 0008

Certificate No. : 22H1589

Certificate of Calibration sl

Dial Thermo-Hygrometer

This certificate may not be reproduced other than in full,

except with the prior written approval of the head of

= Corporate Services 3: Equipment Calibration and Testing Services.

Barigo

UAE.ANV.132/2550
Used Item
20 July 2022

22 July 2022
to 27 July 2022
2207-0586WSC

(25 +3)°C

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

Relative Humidity: (50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260
Procedure used: Calibration were conducted using in-house calibration procedure CP-H02 according to comparison

with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime Il 31863 19714 17 Sep 2022
2) Standard Humidity/Temperature Meter 400 10240757 TH-0125-21 13 Dec 2022

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 at:-

-National Institute of Standards and Technology (NIST) , The United States of America

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Somchai Dumwor
Issue Date : 03 August 2022

Approved Signatory : 6 t

[v/] Chakrit Waewanjua

[ ]1Pornthippa Tameyakul
[ ]Viporn Tantiyawutti

nasluauAy
B 0293725

Cert. No.: 22H1589

Page.: 2 of 2
Pesuit of Calibration:- Before Adjustment
Functian: Humidity measurement.
Reference Standard uucr Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (£%R.H.)
25.0 40.1 40 -0.1 1.6
25.0 60.0 57 -3.0 1.8
250 80.0 2 -8.0 2.0
Result of Calibration:- After Adjustment
Function: Humidity measurement.
Reference Standard uucr Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (+%R.H.)
25.0 40.1 41 0.9 1.6
25.0 60.0 60 0.0 1.8
25.0 80.0 72 -8.0 2.0
Result of Calibration:- Without Adjustment
Function: Temperature measurement.
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (#°C)
20.00 20.0 0.00 0.72
25.04 25.0 -0.04 0.72
30.01 295 -0.51 0.72
35.04 34.0 -1.04 0.72
39.98 39.0 -0.98 0.72

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

-00o-
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W
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 71/,_} ey >
Tl

TEL. 0-2717-3000-24 FAX. 0-2719-09484 NSC-TISLTIS1T025
CALIBRATION 0008

)

- . . . Cert. No.:
Certificate of Calibration  Cerificate No.: 22H1587 i

Page: 10of2 Page.: 2 of 2
Equipment : Dial Thermo-Hygrometer Result of Calibration:- Before Adjustment
Manufacturer: Barigo This certificate may not be reproduced other than in full, Function: Humidity measurement.
except with the prior written approval of the head of Rétefenico Standaird uuc* Uncertainty
Model : » Corporate Services 3: Equipment Calibration and Testing Services. . .
Temperature Humidity Reading Error of Measurement
Aad Nos: E ¢€) (B%RH.) (%RH.) (%R.H.) (%R.H.)
1D No.: UAE.ANV.127/2550 25.0 40.1 38 =21 1.6
Condition As-Received: Used Item 2.0 60.0 ol 20 L
25.0 80.0 74 -6.0 2.0
Received Date: 20 July 2022
Calibration Date: 22 July 2022 Result of Calibration:- After Adjustment
to 27 July 2022 Function: Humidity measurement.
Reference: 2207-0586WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd, Reference Standard uuc* Uncertainty
Ambient Temperature: ( 25 £ 3 } °C Temperature Humidity Reading Error of Measurement
Relative Humidity: (50 £ 20) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, rc) (%R.H.) (%RH.) (%R.H.) (+%R.H.)
Phrakhanong, Bangkok 10260 25.0 40.1 40 0.1 1.6
25.0 60.0 60 0.0 1.8
25.0 80.0 /7§ -3.0 2.0

Procedure used: Calibration were conducted using in-house calibration procedure CP-HO2 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, Result of Calibration:- Without Adjustment
c bl £ call Function: Temperature measurement.
Condition of this result of calibration ;
ondition of this result of calibration Standard uuc* Uncertainty
1.Reference standards instuments : Temperature Reading Error of Measurement
Instrument Model Serial No. Certificate No. Due Date (°C) (°C) (°C) **C)
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime Ii 31863 19714 17 Sep 2022 20.00 200 0.00 0.72
2) Standard Humidity/T ture Met 400 10240757 TH-0125-21 13 Dec 2022 o =it g e
andard Humidity/Temperature Meter X . ac
H 30.01 30.0 -0.01 0.72
2.The certificate is valid only to the item calibrated on date and place of calibration. 35.04 35.0 -0.04 072
3.This Cerification is traceable to the International System of Unit maintained at:- 39.98 40.0 0.02 0.72

-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

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

-00o-

Calibrated by :  Somchai Dumwor Approved Signatory : _ s ﬂ%”é-

Issue Date : 03 August 2022 [J‘] Chakrit Waewanjua

[ 1 Pornthippa Tameyakul
[ ]Vipoern Tantiyawutti
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UNITED ANALYST AND

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

consuLTant coweasy wiren T8I, 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

INAE

UNITED ANALYST AMD ENGINEEAING.
COMSULTANT COMPANY LIMITED

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

MULTI-POINT GAS TEST REPORT

Test Date : June 24,2022

Equipment : Gas Analyzer (NOz) Model : 42

Manufacturer : Thermo Scientific Serial Number : CM159050151

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (S0z) 44.75 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.35 PPM  Model : 146i

Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 1007

Cylinder No. : CC159599

Expiration Date : Jul 30,2022

| TestDate  :Nov 10,2021
Equipment : _ Gas Analyzer (NOz) _ Model: 42i _
Manufacturer :  Thermo Scientific Serial Number : 1200636462 |
5 - — —
— e B —
| Standard Gas Concentration Dilutor Detail |
Sulphur Dioxide (50z) Gin PPM  Manufacturer : _ Thermo Sdientific % l
Nitric Oxide (NO) PPM  Model : _146i it S G ER
Methane (CHa) - _ PPM Serial Number : 1180540071
| Carbon Monoxide (CO) 1007
| Cylinder No. : C€C159599
LExpiration Date : Jul 30,2022
: Reference Value (ppb) Analyi:rp:)lsplay Difference Error | Percent Error [% Error ]
| [Level 1 Jzero 0.0 19 1.90 1.90 1.90
| Level 2 20.00% 100.0 101.7 1.70 1.67 1.67
| Level 3 40.00% 200.0 201.5 1.50 0.74 0.74
| |Level 4 60.00% 300.0 301.5 1.50 0.50 0.50
Level 5 80.00% 400.0 400.8 0.80 0.20 0.20
Remark : Measuring Range 500.0 ppb Average Difference (%) 1.00
| :Acceptable Limit + 5%
e |
Multi-Point Gas Test Chart | |
450 T - |
= 400 — ; = ziE . A0HLE
) | |
g8 @m0 i - . —
& 300 - i - 15
E 250 . i — -
= 200 . . 15
i‘. 150 - L -
[ | | |
< e ﬂE{. I
50 = T
0 4=t5 | |
0 50 100 150 200 250 300 350 400 450
Reference value (ppb) |
—-—Analp.nl)la_ﬁl.ay :
< \ Cal7ulate by &Eﬁm by
AL Lo - n '
| '
10 .1 / é £
i - - — —
Page 1 of 1 1 '

Multi-point gas test data

Reference Value (ppb) nnalv:{:;hb;splay Difference Error | Percent Error [%0 Error ]
Level 1 Zero 0.0 1.3 1.30 1.30 1.30
Level 2 20.00% 100.0 101.9 1.90 1.86 1.86
Level 3 40.00% 200.0 201.8 1.80 0.89 0.89
Level 4 60.00% 300.0 301.7 1.70 0.56 0.56
Level 5 80.00% 400.0 400.5 0.50 0.12 0.12
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.95
:Acceptable Limit + 5%
& Multi-Point Gas Test Chart |

— 400 - 4868:5

-

E 350 = —

F 30 ' —

& 250 =

o

s 200 8

E 10

2

s 100 16 = =

50 f——e =
0
V] 50 100 150 200 250 300 350 450
Reference value (ppb)
—— Anakyzer Display
Calculate by E/fypmve by
Sa"ﬂ a I Morn A

2y 000 kS
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. o Alrgas Specialty Gases
= Airgas Specialty Gases s Alrgas USA, LLC
' ﬁg Ega S Alrgas DomLLC o 630 United Drive
630 United Drive o ) Durbam, NC 27713
& an Alr Liquide company A 4
an Alr Liquide company g‘r’;:’sac’;‘;nNC 27713 Afrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI99E15A01D3 Reference Number: 122-402135167-1
Part Number: EO04NIS9E15A01D3 Reference Number:  122-402135167-1 Cylinder Number:  EB0143262 Cylinder Volume: 144.4 CF
Cylinder Number:  EB0143262 Cylinder Volume: ~ 144.4 CF Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG PGVP Number: B22021 Valve Outlet: 660
PGVP Number: B22021 Valve Outlet: 660 Gas Code; CO,NO,NOX,502,BALN Certification Date:  Jun 21, 2021
Gas Code: CO,NO,NOX,S02,BALN Certification Date: Jun 21, 2021 i Expiration Date: Jun 21, 2024
Explratlon Date: Jun2t, 2024 Certificati in with "EPA T: ity Protocol for Assay and Certification of Gaseous Call (May 2012)" PA
Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards. (May 2012)" document EPA 600/R-12/531, using the assay listed. Analytical 'y does not require correction for analytical interference. This cylinder has a lota!_aﬂalylical
600/R-12/531, using the assay listed, lytical Meth

y does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted,

uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All areona
mole/mole basis unless otherwise noted,

Do Not Use This Czlinder below 100 Esig. ie. 0.7 megagascals.

Do Not Use This Czlinder befow 100 Esig. ie. 0.7 megagascals. ANALYTICA] RESULTS
ANALYTICAL RESULTS ) Component Requested Actual Protocol  Total Relative Assay

Component Requested Actual ‘ Protocol Total Re_latlve Assay Concentration Concentration Method Uncertainty Dates

Concentration _ Concentration Method ___Uncertainty Dates NOX 45.00 PPM 45.95 PPM G1 +-1.4% NIST Traceable 06/1472021, 06/21/2021
NOX 45.00 PPM 45.96 PPM G1 +/-1.4% NIST Traceable 06/14/2021, 06/21/2021 NITRIC OXIDE 45.00 PPM 45,94 PPM G1 +/- 1.4% NIST Traceable 06/14/2021, 08/21/2021
NITRIC OXIDE 45.00 PPM 45,94 PPM G1 +/-1.4% NIST Traceable 08/14/2021, 08/21/2021 SULFUR DIOXIDE 45.00 PPM 44.68 PPM G1 +/- 1.0% NIST Traceable 06/14/2021, 06/21/2021
SULFUR DIOXIDE 45.00 PPM 44.68 PPM &1 +/-1.0% NIST Traceable 06/14/2021, 06/21/2021 CARBON MONOXIDE 1000 PPM 984.8 PPM a1 +-0.7% NIST Traceable 06/14/2021
CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +/-0.7% NIST Traceable 06/14/2021 NITROGEN Balance
NITROGEN Balance

CALIBRATION STANDARDS
_ CALIBRATION STANDARDS . o Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
Type  LotID CylinderNo __ Concentration Uncertainty __Expiration Date NTRM 20081120 CCT08068  49.82 PPM NITRIC OXIDE/NITROGEN - 1.0% Feb 02, 2025
NTRM 20061120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025 PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +/-2.0% Feb 20, 2020
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020 GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +0-2.1 Feb 18, 2023
GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023 ¢ NTRM 16011043 CC473277 49,02 PPM SULFUR DIOXIDE/NITROGEN +i-0.8% Jun 17, 2022
NTRM 16011043 CC473277 48.02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022 NTRM 14060119 CC434277 990.9 PPM CARBON MONOXIDE/NITROGEN +-0.6% Nov 15, 2025
NTRM 14060119 CC434277 $90.9 PPM CARBON MONOXIDE/NITROGEN +-0.6% Nov 15, 2025 The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and niot part of the analysis.
The SRM, PRM or RGM noted above is orlly in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
ANALYTICAL EQUIPMENT o ] Instrument/Make/Model Analytical Principle Last Multipoint Galibration

lrfstrumenﬂMakeIModel Analytical Principle Last Multipoint Calibration Nicolet 6700 AHR0801333 GO FTIR TJun 03, 2021
Nicolet 6700 AHR0801333 GO FTIR Jun 03, 2021 Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021 Nicolst 6700 AHR0801333 NOZ FTIR Jun 03, 2021
Nicolst 6700 AHRO801333 NOZ FTIR Jun 03, 2021 Nicolet 6700 AHR0801333 S02 FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 S02 FTIR Jun 03, 2021

Triad Data Available Upon Request
NOTES:PO #5221002807

GROSS WT: 28.40kg

NET WT: 4.73kg

Triad Data Available Upon Request

NOTES:PO #5221002807
GROSS WT: 28.40kg
NET WT: 4.73kg

The analytical test results reported on this certificate relate only to

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

the cylinder number specified above. This concludes the test report.

ﬁ CERT 3082.01

Approved for Release Laﬂa'}ﬁ mauﬂ;&h

ﬁ CERT 3082.01

Approved for Release L‘aﬂa'}ﬁ auqu1




% United Analyst and Engineering Consultant Co., Ltd. : /
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 2 k—l'
consuTaNT company iareo Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com P

———— e COMSULTANT £C

United Analyst and Engineering Consultant Co.,
3 Soi Udomsuk 41, Sukhumvit R
Tel. 0 2763 2628 Fax 0 2763 26800

g, B

.waeconsultant.com E-mail:

MULTI-POINT GAS TEST REPORT '
I MULTI-POINT GAS TEST REPORT

Test Date : Dec 21,2021 |
Test Date : June 15,2022

| Equipment:  Gas Analyzer (CO) Model : FABEEY

= <o Equi t: - 48i
| Manufacturer : Thermo Scientific Serial Number : 1201778119 A Gas Analyz‘er (€0) Moc_lel ‘
| T ) 1 Manufacturer : Thermo Sdientific Serial Number : 1201778119
N— . _
| sgnd!rd Gas Concentration Dilutor Detail . .
T Sulphur Dioxide (S0z) 44.75 PPM  Manufacturer Thermo Scientific I Standard “ v il
| Sulphur Dioxide 2 . : R "
| _ e Sulphur Dioxide (SO 44,75 PPM Manufacturer : Thermo Scientific

Nitric Oxide (NO) 45.35 PPM Model : AdRleEe S e u D - ; ; i :

B . | Nitric Oxide (NO) 45.35 PPM  Model : 146i
Methane (CHa) - PPM  Serial Number : 1180540071 ' i
; ey S Methane (CHa) - PPM  Serial Number : 1180540071
Catbon Monosdde (00) SRR o PPM Carbon Monoxide (CO) 1007 PPM
i N & ] rban Monoxi
g'ir:d‘:ir °Dat _J%i_" o Cylinder No. : CC159599
n i
& p"a o i A0, Expiration Date : Jul 30,2022

_ Multi-point gastestdata T P
Analyzer Display | . 5
Diffel E
Reference Value (ppm) (pom) ifference Error | Percent Error [%e Error ] Reference Value (ppm) nnaly;pe;:;splay Ditfarencs Eivoe. | pevesmt Eime [% Error ]
Level 1 Zero 0.0 0.7 0.7 0.7 0.7 T : 55 = e TE oE
Level 2 [20.00% 10.0 10.5 0.5 4.8 4.8 £ve £10 : ' : : :
| Level 2 20.00% 10.0 10.5 0.5 4.8 4.8
Level 3 40.00% 20.0 20.6 0.6 2.9 2.9
= | Level 3 |40.00% 20.0 204 0.4 2.0 2.0
Level 4 60.00% 30.0 30.3 0.3 1.0 1.0
Level 4 60.00% 30.0 30.3 0.3 1.0 1.0
Level 5 80.00% 40.0 40.6 0.6 1.5 1.5
Remark : Measuring Range 50.0 ppm Average Difference (%) 2,17 LEvel 5 S0 THE% i 03 oL L0 Ll
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.84

s imit +
Acceptable Limit £ 5% - - | :Acceptable Limit + 5%
|

|Multi-Point Gas Test Chart |

Multi-Point Gas Test Chart |

50 -

= o
s 406 E
5 = 40.4
- 3 =
o 2 .3
?s L a
H 3 :
- L5 E‘
- £ i

0 <

0 50

Reference value (ppm)
=—+— Analyzer Display

_ Reference valu (pp)
—+— Analyzer Display

. I Calculate by ﬂﬁ? by . Calculate b A’ ve b
' C ;!m vl hon L j“r,‘chlf ‘7-Y /f/ :?::, kv

| A2 Y 2L 1. kg, 2521 T W e
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. o Alrgas Specialty Gases
= Airgas Specialty Gases s Alrgas USA, LLC
' ﬁg Ega S Alrgas DomLLC o 630 United Drive
630 United Drive o ) Durbam, NC 27713
& an Alr Liquide company A 4
an Alr Liquide company g‘r’;:’sac’;‘;nNC 27713 Afrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI99E15A01D3 Reference Number: 122-402135167-1
Part Number: EO04NIS9E15A01D3 Reference Number:  122-402135167-1 Cylinder Number:  EB0143262 Cylinder Volume: 144.4 CF
Cylinder Number:  EB0143262 Cylinder Volume: ~ 144.4 CF Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG PGVP Number: B22021 Valve Outlet: 660
PGVP Number: B22021 Valve Outlet: 660 Gas Code; CO,NO,NOX,502,BALN Certification Date:  Jun 21, 2021
Gas Code: CO,NO,NOX,S02,BALN Certification Date: Jun 21, 2021 i Expiration Date: Jun 21, 2024
Explratlon Date: Jun2t, 2024 Certificati in with "EPA T: ity Protocol for Assay and Certification of Gaseous Call (May 2012)" PA
Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards. (May 2012)" document EPA 600/R-12/531, using the assay listed. Analytical 'y does not require correction for analytical interference. This cylinder has a lota!_aﬂalylical
600/R-12/531, using the assay listed, lytical Meth

y does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted,

uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All areona
mole/mole basis unless otherwise noted,

Do Not Use This Czlinder below 100 Esig. ie. 0.7 megagascals.

Do Not Use This Czlinder befow 100 Esig. ie. 0.7 megagascals. ANALYTICA] RESULTS
ANALYTICAL RESULTS ) Component Requested Actual Protocol  Total Relative Assay

Component Requested Actual ‘ Protocol Total Re_latlve Assay Concentration Concentration Method Uncertainty Dates

Concentration _ Concentration Method ___Uncertainty Dates NOX 45.00 PPM 45.95 PPM G1 +-1.4% NIST Traceable 06/1472021, 06/21/2021
NOX 45.00 PPM 45.96 PPM G1 +/-1.4% NIST Traceable 06/14/2021, 06/21/2021 NITRIC OXIDE 45.00 PPM 45,94 PPM G1 +/- 1.4% NIST Traceable 06/14/2021, 08/21/2021
NITRIC OXIDE 45.00 PPM 45,94 PPM G1 +/-1.4% NIST Traceable 08/14/2021, 08/21/2021 SULFUR DIOXIDE 45.00 PPM 44.68 PPM G1 +/- 1.0% NIST Traceable 06/14/2021, 06/21/2021
SULFUR DIOXIDE 45.00 PPM 44.68 PPM &1 +/-1.0% NIST Traceable 06/14/2021, 06/21/2021 CARBON MONOXIDE 1000 PPM 984.8 PPM a1 +-0.7% NIST Traceable 06/14/2021
CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +/-0.7% NIST Traceable 06/14/2021 NITROGEN Balance
NITROGEN Balance

CALIBRATION STANDARDS
_ CALIBRATION STANDARDS . o Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
Type  LotID CylinderNo __ Concentration Uncertainty __Expiration Date NTRM 20081120 CCT08068  49.82 PPM NITRIC OXIDE/NITROGEN - 1.0% Feb 02, 2025
NTRM 20061120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025 PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +/-2.0% Feb 20, 2020
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020 GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +0-2.1 Feb 18, 2023
GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023 ¢ NTRM 16011043 CC473277 49,02 PPM SULFUR DIOXIDE/NITROGEN +i-0.8% Jun 17, 2022
NTRM 16011043 CC473277 48.02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022 NTRM 14060119 CC434277 990.9 PPM CARBON MONOXIDE/NITROGEN +-0.6% Nov 15, 2025
NTRM 14060119 CC434277 $90.9 PPM CARBON MONOXIDE/NITROGEN +-0.6% Nov 15, 2025 The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and niot part of the analysis.
The SRM, PRM or RGM noted above is orlly in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
ANALYTICAL EQUIPMENT o ] Instrument/Make/Model Analytical Principle Last Multipoint Galibration

lrfstrumenﬂMakeIModel Analytical Principle Last Multipoint Calibration Nicolet 6700 AHR0801333 GO FTIR TJun 03, 2021
Nicolet 6700 AHR0801333 GO FTIR Jun 03, 2021 Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021 Nicolst 6700 AHR0801333 NOZ FTIR Jun 03, 2021
Nicolst 6700 AHRO801333 NOZ FTIR Jun 03, 2021 Nicolet 6700 AHR0801333 S02 FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 S02 FTIR Jun 03, 2021

Triad Data Available Upon Request
NOTES:PO #5221002807

GROSS WT: 28.40kg

NET WT: 4.73kg

Triad Data Available Upon Request

NOTES:PO #5221002807
GROSS WT: 28.40kg
NET WT: 4.73kg

The analytical test results reported on this certificate relate only to

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

the cylinder number specified above. This concludes the test report.

ﬁ CERT 3082.01

Approved for Release Laﬂa'}ﬁ mauﬂ;&h

ﬁ CERT 3082.01

Approved for Release L‘aﬂa'}ﬁ auqu1




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau
Date of Issue 7 April, 2022 Certification No. 148/22

Page : 1 of 6

Object : IATRdiaATIRIngetuNIven
Manufacturer LSI
Type E-LOG 305 wind speed and wind direction DNA 827
Thermoigrometers DMABTS Barometer DQA 801
Mfg Code 18040405 wind speed and wind direction 19050234
18050006 Ba 19040218
Customer - United Analyst and Engineering Consultant Co.,Ltd
81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1014.1 hPa

NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 : Wind Aloft PI

1g Board
N.I.5.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

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

: tes arial No. 02 7 : Thermoschneider No.918802

STANDARD BAROMETER : Digital Barometer Vaisala Type PFER20'Mé V122001

r Vaisald Typé PTB330 No. R4320001

(Authorised Signatory)

wiigilueuRy

Sub-Standard Instrument

Mechanical Engineer

Calibrate

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 148/22

7 April, 2022 Page : 2 of 6
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

The Result of Calibration

Issued by : Calibration & Test Section : Meteorological Instruments Bureau Certification No

275/22

Date of Issue 2 August, 2022 Certification No. 275/22 2 August, 2022 Page :

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Page : 1 of 2

Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity | Correction
Object - Wind speed and wind directior m/sec nches H20 | inches H20 | m/sex mfsee m/sec
1.00 - _ ’ 0 0.00

Manufacturer Sl | 3.02 3.0 0.02

tior DMNA 821 | 7.04 E " % 6.8 0.24

ID No. NO.2M20

Customer

st and Engineering Consultant Co.,Ltd.

17.02 | 16.6 | 042

msuk 41, Sukhumvit Road

20.02 - - | 19.5 0.52

Calibration Condition Temperature 251 " C Barometric Pressure 1007.7 hPa Wind Aloft Plotting Board
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CALIBRATION LABORATORY CO.,LTD. i

S
(10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ibﬁiﬂﬁﬁf

. =i =S
Tel. 02-578-03534 Fax: 02-578-2672  www.caHaboratory.com  E-mail:sale@cal-laboratory,com AN
c Lc Hredy | CALIBRATION AMD
DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

IS0/IEC 17026

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE z VIBRATION METER
MANUFACTURER H INSTANTEL
MODEL / TYPE H 721A2601/721A3301
SERIAL NO. E UM14547/UM14547
CLID. NO. i 252000390
JOB CONTROL NO. ¥ 220207012261
CUSTOMER : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : (07 February 2022 DATE OF ISSUED : 10 February 2022

Report of calibration screening must not be taken in part. Except complete, Without the approval of the Calibration Laberatory Co., Ltd.

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

Approved By : Mongkol Yotsoontorn
Authorized Signatory

10 February 2022

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units { S1)

Certificate No. Q22012261

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY Co.,LTD.

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

ANSI 1 v
ACCREDITED

ISO/IEC 17028

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@eal-laboratory.com e ]
P 'JIr.'nNSIO;:[L]':L;SS:J:: MENT
REPORT OF CALIBRATION
FOR

NOMENCLATURE s VIBRATION METER

MANUFACTURER ¥ INSTANTEL

MODEL / TYPE - T21A2601/721A3301

SERIAL NO. g UM14547/UM14547

DATE OF CALIBRATION f 08 February 2022
ENVIRONMENT CONDITIONS :
Temperature : @3t2 % Relative Humidity : (55 % 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on IS0 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Universal Counter and Portable Vibration Calibrator

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 S/N. 29320.

2, Universal Counter, Hewlett Packard Model 5315A S/N. 2448413042,

3. Portable Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,

TRACEABILITY :

1. The measurements are traceable to International System of Units (1), through Aeronautical Radio of Thailand Lid.
Certificate No. 05-0207/21, Due Date 31 May 2023,

2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0073/21, Due Date 14 May 2022,

3. The measurements are traceable to International System of Units (SI), through The Modal Shop, Inc.

Certificate No. 2649.01, Due Date 10 November 2022.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q22012261
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

2/10-11.14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

CALIBRATION LABORATORY CO.,LTD.

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

Tel. 02-578-0353-4 Fax: 02-578-2672  www.callaboratory.com  E-maisale@cal-laboratory.com Tel. 02-578-0353-4 Fax: 02-578-2672  www.cablaboratory.com  E-mail:sale@cal-laboratory.com

CLC S e CLC B v
e = B —
CONDITION OF CALIBRATION ITEM : GOOD CALIBRATION DATA
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment *3. DISPLACEMENT RESULT
CALIBRATIL ATA Test point STD Reading | DUC Reading Correction Uncertainty
1. ACCELERATION RESULT (mm) ( frequency ) Hode (mm) (mm) (mm) =+ (% of rdg.)
Test point STD Reading | DUC Reading Correction Uncertainty 0.03 50 Hz 0.030 0.030 0.000 2.1
(g) ( frequency ) . (g) (g) (g) T (%ofrdg.) 0.04 50 Hz 0.040 0.040 0.000 1.7
03 50 Hz 0.300 0.304 -0.004 19 0.05 50 Hz peak 0.050 0.051 -0.001 1:5
04 50 Hz 0.400 0.407 -0.007 1.9 0.06 50 Hz 0.060 0.061 -0.001 13
0.5 50 Hz peak 0.500 0.508 -0.008 13 0.07 50 Hz 0.070 0.072 -0.002 1.2
0.6 50 Hz 0.600 0.611 -0.011 1.3 0.03 100 Hz 0.030 0.030 0.000 2.1
07 50 Hz 0.700 0.714 -0.014 13 0.04 100 Hz 0.040 0.040 0.000 1.7
0.3 100 Hz 0.300 0.305 -0.005 1.9 0.05 100 Hz peak 0.050 0.050 0.000 1:5
0.4 100 Hz 0.400 0.407 -0.007 1.9 0.06 100 Hz 0.060 0.061 -0.001 1.3
0.5 100 Hz peak 0.500 0.510 -0.010 13 0.07 100 Hz 0.070 0.071 -0.001 1.2
0.6 100 Hz 0.600 0.613 -0.013 1.3 Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.
07 100 Hz 0.700 0.715 -0.015 13 The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
( mm/s ) ( frequency ) e ( mny's ) {mm/s ) ( mm/s ) + (% of rdg.)
3 50 Hz 3.000 1.035 0,035 18 This report is valid for the above stated instrument/s only.
4 50 Hz 4.000 4.046 -0.046 1.8
5 50 Hz peak 5.000 5.063 -0.063 1.8
6 50 Hz 6.000 6.079 -0.079 1.8
T 50 Hz 7.000 7.088 -0.088 1.8
3 100 Hz 3.000 3.036 -0.036 1.8
4 100 Hz 4,000 4.049 -0.049 1.8
5 100 Hz peak 5.000 5.066 -0.066 1.8 ¥t End of Certificate
6 100 Hz 6.000 6.082 -0.082 1.8
7 100 Hz 7.000 7.093 -0.093 1.8

Certificate No, Q22012261 Certificate No. Q22012261

F3-011-04/01-12 page 3 of 4 F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY Co.,LTD.

2/110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

CALIBRATION LABORATORY CO.,LTD.

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

Tel. 02-578-0353-4 Fax: 02-578-2672  www.ca-laboratory.com E-mailsale@cal-aboratory.com Tel. 02-576-03534 Fax: 02-578-2672  www.calaboratory.com E-mail:sale@cal-aboratory.com

CLC CLC
S E Yras piiige e Accredited
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR
FOR
NOMENCLAT A - VIBRATION METER
NOMENCLATURE . VIBRATION METER L
. MANUFACTURER ¥ INSTANTEL
MANUFACTURER : INSTANTEL
MODEL/TYPE : 721A2501/721A2901
MODEL / TYPE ¥ 721A2501/721A2901
SERIAL NO. § UM12889/UM12889
SERIAL NO. ' UM12889/UM12889
DATE OF CALIBRATION g 31 May 2022
CLID. NO. 3 251801805
JOB CONTROL NO. ¢ 220530053609 ENVIRONMENT CONDITIONS :
T B 3 5 M GC Relative Humidity : 55X 15) %RH
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. S . clative Humidity :  (85L15)
81 SO1 UDOMSUK 41, SUKHUMVIT ROAD, PROCEDURE USED :
BANGCHAK, PHRAKHANONG, BANGKOK 10260 This instrument was calibrated under procedure No. CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter
DATE OF RECEIVED : 30 May 2022 DATE OF ISSUED : 02 June 2022 and Portable Vibration Calibrator which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

Report of calibration screening must not be taken In part. Except complete. Without the approval of the Calibration Laboratery Co., Ltd.
1. Digital Multimeter, Wavetek Model 1281 S/N, 29320.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.
Calibrated By : Suwit Phuanbusabong 3. Portable Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,

Calibration Engineer

o=

TRACEABILITY :

1. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thailand Ltd,
Certificate No. 05-0207/21, Due Date 31 May 2023.

2. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thailand Lid.

Certificate No. 07-0001/22 , Due Date 22 February 2023 ,

Approved By : Mongkol Yotsoontorn 3. The measurements are traceable to International System of Units (SI), through The Modal Shop, Inc.
Authorized Signatory Certificate No. 2649.01, Due Date 10 November 2022.
02 June 2022 UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

the International System of Units ( S1) It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22053609 Certificate No. Q22053609
page | of 4 F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

2M10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.caHaboralory.com  E-mail:sale@cal-laboratory.com

CALIBRATION LABORATORY CO.,LTD.

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

Tel. 02-578-0353-4 Fax: 02-578-2672  www.caklaboratory.com  E-mailsale@caHaboratory.com

e p 2
credite,
1so/EC 17025 imosme 17038
CONDITION OF CALIBRATION ITEM : GOOD CALIBRATION DATA
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment 3. DISPLACEMENT RESULT
"ALIB N DATA Test point STD Reading | DUC Reading | Correction Uneertainty
1. ACCELERATION RESULT {mm) ( frequency ) i { mm) {(mm) {mm) + (% ofrdg. )
Test point STD Reading | DUC Reading Correction Uncertainty *0.03 50 Hz 0.030 0.030 0.000 2.1
(g) ( frequency ) s (e) (g) (g) £ (%ofrdg.) *0.04 50 Hz 0.040 0.040 0.000 1.7
0.3 50 He 0.300 0.308 -0.008 19 *0.05 50 Hz peak 0.050 0.050 0.000 13
0.4 50 Hz 0.400 0411 -0.011 19 *0.06 50 Hz 0.060 0.061 -0.001 13
0.5 50 Hz peak 0.500 0517 -0.017 13 0,07 50 Hz 0.070 0.071 0,001 12
0.6 50 Hz 0.600 0.618 0.018 13 0.03 100 Hz 0,030 0.030 0.000 2.1
0.7 50 Hz 0.700 0.719 -0.019 13 0.04 100 Hz 0.040 0.040 0.000 1.7
0.3 100 Hz 0.300 0.308 -0.008 1.9 0.05 100 Hz peak 0.050 0.050 0.000 1.5
0.4 100 Hz 0400 0411 -0.011 19 0.06 100 Hz 0.060 0.061 -0.001 1.3
0.5 100 Hz peak 0.500 0.515 -0.015 1.3 0.07 100 Hz 0.070 0.071 -0.001 1.2
0.6 100 Hz 0.600 0.618 -0.018 13 Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.
0.7 100 Hz 0.700 0.720 -0.020 1.3 The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
( mm/s ) ( frequency ) i (mmfs) (mm/s) { mm/s ) =+ (% of rdg. )
3 50 Hz 1.000 1070 0,070 18 This report is valid for the above stated instrument/s only.
4 50 Hz 4.000 4,079 -0.079 1.8
5 50 Hz peak 5.000 5.118 -0.118 1.8
(1] 50 Hz 6.000 6.133 -0,133 1.8
T 50 Hz 7.000 7177 -0.177 1.8
3 100 Hz 3.000 3.056 -0.056 1.8
4 100 Hz 4.000 4.063 -0.063 18
5 100 Hz peak 5.000 5.075 -0.075 18 #i# End of. Certlficate
6 100 Hz 6.000 6.103 -0.103 18
7 100 Hz 7.000 7.149 -0.149 18
Certificate No. Q22053609 Certificate No. Q22053609
F3-011-04/01-12 page 3 of 4 F3-011-04/01-12 page 4 of 4
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INNOVATIVE INSTRUMENT CALIBRATION LAB
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Certificate No : 22-ACT-406
Request No : Req-2022-1080

Certificate of Calibration

Customer
5 i i 1 Wi djustment
Name ¢ UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 22-ACT-406 Saeil gy Sous bt i e
- 5 ﬁ R . . Ai
CO,LTD. Request No : Reg-2022-1080 Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
ed E + Class 1 (+dB
Address * 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, L) e s Sa— Bt . e :
94 dB / 1000 Hz 93.82 -0.18 - = 0.11 0.25
Prakanong, Bangkok 10260
114 dB / 1000 Hz 113.81 -0.19 - - 011 0.25
Unit Under Calibration Details
Measurement item : Acoustic Calibrator Class : 1
Frequency of Sound pressure level
M : SVANTEK 3
i - Rasge: 54, 11408 1 100D He Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
Model : SV 35A !
ode 8V 35 Intrument Status :  Used (Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (%) Class 1 (£ %)
Serial Numb : 73249
e 94 4B / 1000 Hz 1000.00 0.00 - - 0.10 0.70
ID : UAE.EFM.105/2561
114 dB / 1000 Hz 1000.00 0.00 - - 0.10 0.70
Calibration Environment and Details
Temperature :(2322°C) Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Humidity : (50 +20 %RH ) Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
Barometric Pressure : (1013 £10.0 hPa ) (Hz) Measured (%) Measured (%) (+%) Class 1 (+%)
Received Date : 15 June 2022 94 dB / 1000 Hz 0.17 - 0.40 25
Calibration Date 1 July 2022 114 dB / 1000 Hz 0.04 - 0.40 2.5
Location of Calibration : LAB 1 Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators Note :
o - Acceptance limit was IEC60942:2017 Class 1
Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 3 Ma_v 2023 - The calibration results exclude the calibrator pressure correction
. - The calibration results exclude the microphone volume correction
THD Multimeter 2015 1047765 NIMT 2 February 2023
End of Calibration
Traceability * This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Units (SI).

Note

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

confidence approximately 95 %.

Calibrated By : . Approved By : mda
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 1 July 2022

The results related only to the item calibrated. The Ficate shall not be cept in full, without written approval of the Innovative Ilﬁ ft Co., Lid.

1 e
The results related only 1 the item calibrated. The certificate shall not be reproduced except in full, without writien ammtﬁﬁa‘ﬂ e%m Lam u
07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB
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Certificate of Calibration

Customer

Name : UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 22-ACT-405
CO.,LTD. Request No : Req-2022-1080

Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchal

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 1

Manufacturer : SVANTEK Range : 94, 114 dB / 1000 Hz
Model : BV 35A Intrument Status :  Used

Serial Number : 73246

1D : UAE.EFM.104/2561

Calibration Environment and Details

Temperature {23£2°C}
Humidity : (50 +£20%RH )
Barometric Pressure : (1013 £10.0 hPa)

Received Date : 15 June 2022

Calibration Date : 1 July 2022
Location of Calibration : LAB 1 Acoustic

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

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2023

THD Multimeter 2015 1047765 NIMT 2 February 2023

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

realization of the interational System of Units (SI).

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

confidence approximately 95 %.

Approved By : m;ﬁ
Mr. Pacit Mathavorn

Calibrated By : e
Mr. Noppadon Luangart

Calibration Engineer Supervisor
1 July 2022

Service Calibration Engineer

Issue Date :

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

LONAASLUAIUAN. -

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

T139 MOO 13, SO1 SUNTINAKORN |1 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66H0-2116-5860-1 FAX: (6610-2116-7140

w¥En Buluofin Buswiuive $9fn

CALIBRATION LABORATORY
AC-2961

Page2of2.

Sound pressure level

Certificate No : 22-ACT-405

Request No : Req-2022-1080

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 93.80 -0.20 = = 0.12 0.25
114 dB / 1000 Hz 113.77 -0.23 - - 0.11 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 . * 0.10 0.70
114 dB / 1000 Hz 1000.00 0.00 ¥ - 0.10 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%a) (% %) Class 1 (+ %)
94 dB / 1000 Hz 0.09 - 0.40 25
114 dB / 1000 Hz 0.31 - 0.40 25

Note :

- Acceptance limit was IEC60942:2017 Class |

= The calibration results exclude the calibrator pressure comection

- The calibration results exclude the microphone volume comrection

End of Calibration

The results related only 1o the item calibrated. The centificate shall not be reproduced except in full, withous written approval of the Innovative I

iwnanslusIuew. .



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS s

Tel,0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22080
Pages : 1of9

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

ACO

TYPE 6236/ Microphone 7052NR / Preamplifier -
182020/ 69852 / -

GOOD

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

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

(23.0+3) °¢
(1013 £3) kPa
(1500 £20) %

18 JANUARY 2022
26 JANUARY 2022
28 JANUARY 2022

Nathakorn Pisutpaisan

T el

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

1enasliAIUAN

Cert. No. : ACL22080

Joh No. : VC65AC0044

Pages : 20f9
Calibration Procedure : CP-AC-02

Calibration Method :

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264  05-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42K Al 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

wnaslumuny
5

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SI

Summary of Measurement Result :

Job No.

Cert. No. : ACL22080
: VC65AC0044
Pages : 30f9

THIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

QF-TS12-04-04-020664

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) "
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v . 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v = 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v . 0.1 0.1
1
1enasliAIuAN

7 ek

Result of calibration :

1. Absolute sensitivity

Cert. No.

Job No.
Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB ) (dB) (dB)
93.9 (93.96) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

28.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 28.2
C - weight 28.8
Flat 327

3. Acoustical signal tests of frequency weightings

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

: ACL22080
: VOC65AC0044
: 40f9

QF-TS12-04-04-020664

Frequency Deviation from various frequency weighting response curve (dB)

H Acceptance
CHE) Flat C-weight | A-weight it

Limits
125 -0.2 -0.2 -0.2 & 1.5
1000 -0.3 -0.3 0.3 +1.0
8000 0.5 0.3 0.3 +5.0

1
wnaslumuny
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SITH | P DJRN,; SITHIPORN ASSOCIATES

CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

5 ITH IPORN SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22080 Cert. No. : ACL22080
Job No. : VC65AC0044 Job No. : VC65AC0044
Pages : 50f9 Pages t 6of9
4, Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance
(Hz) Flat C-weight Ak Acc?pt?tmcc Value Value Value Limits
Limits (dB) (dB) (dB) (dB)
63 -0.1 0.0 0.2 +2.0 135.0 135.0 0.0 + 1.1
125 -0.1 0.0 0.2 +1.5 134.0 134.0 0.0 +1.1
250 0.0 0.0 0.1 *1.5 133.0 133.0 0.0 =11
500 0.0 0.1 0.0 +1.5 132.0 132.0 0.0 + 1.1
1000 0.0 0.0 0.0 +1.0 131.0 131.1 0.1 +1.1
2000 0.0 0.0 -0.1 +2.0 129.0 129.1 0.1 + 1.1
4000 -0.1 -0.3 -0.4 +3.0 124.0 124.0 0.0 + 1.1
8000 -0.2 -0.4 -0.5 +5.0 119.0 119.0 0.0 2k ]
114.0 114.0 0.0 1.1
5. Frequency and time weightings at 1 kHz £ L o B
104.0 104.1 0.1 11
5.1 Frequency weightings at 1 kHz 99.0 99.0 0.0 & 140
Measured Deviated Acceptance 94.0 94.0 0.0 1.1
Frequency Value Value Limits 89.0 89.1 0.1 + 1.1
Weighting (dB) (dB) (dB) 84.0 84.1 0.1 +1.1
A - weight 94.0 0.0 = 79.0 79.1 0.1 & 1.1
C - weight 94.0 0.0 02 74.0 74.0 0.0 1.1
Flat 94.0 0.0 +0.2 69.0 69.1 0.1 &=1i]
64.0 64.1 0.1 +1.1
5.2 Time weighting at 1 kHz 59.0 59.1 0.1 + 1.1
Measured Deviated Acceptance 54.0 54.1 0.1 1.1
Frequency Value Value Limits 49.0 49.1 0.1 E 1.1
Weighting (dB) (dB) (dB) 44.0 44.2 0.2 £1.1
Fast 94.0 0.0 & 39.0 394 0.4 *1.1
Slow 94.0 0.0 = 0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
' '
1enasliAIuAN wnaslumuny
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
T "ALIBRATION LABORATORY s K CALIBRATION LABORATORY

0O«

Continuation of Calibration Certificate Continuation of Calibration Certificate

Cert. No. : ACL22080 Cert. No. : ACL22080
Job No. : VC65AC0044 Job No. : VC65AC0044
Pages Tof9 Pages : 8of9
8. Level linearity including the level range control
Anticipated | Measured Deviated | Acceptance 10. Peak C sound level
Range Value Value Value Limits
(dB) (dB) (dB) Ldb ) Number of cycle Anticipated Measured Deviated Acceptance
130 94.0 240 0.0 0.5 in Value | Value, Lepeak |  Value Limits
120 94.0 94.0 0.0 £0.5 test signal (dB) (dB) (dB) (dB)
110 94.0 94.0 0.0 +0.5 Continuous 133.0 133.0 0.0 =
100 94.0 93.9 -0.1 0.5 One 136.4 135.6 0.8 £3.0
90 94.0 94.0 0.0 +0.5
Level linearity on each level range Number of cycle Anticipated Measured Deviated Acceptance
Anticipated Measured Deviated Acceptance in Value Value Value Limits
Range Value Value Value Limits test signal (dB) (dB) (dB) (dB)
(dB) (dB) (dB) (dB) Continuous 133.0 133.0 0.0 -
£ 43.0 4a.1 0.1 0.5 Positive half cycle 135.4 135.2 0.2 2.0
120 33.0 33.1 0.1 +{.5
Negative half cycle 1354 135.2 -0.2 +2,0
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance 11. Overload indication
duration, Th Cycle Value Value Value Limits
s (ms) (dB) (dB) (dB) (dB) Measured value ( dB ) Deviated Acceptance
0.25 1 108.0 107.7 -0.3 1.5;-5.0 = R N i
. ts
Fast 2 8 117.0 116.7 0.3 1.0:-2.5 HRLNS o s o i
200 800 134.0 133.6 -0.4 +1.0 one-half cycle | one-half cycle (dB) (dB)
- 2 8 108.0 107.9 0.1 15:-5.0 9022 90.1 0.1 i
200 800 127.6 127.4 -0.2 +1.0
0.25 1 99.0 99.0 0.0 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10§25
200 800 128.0 128.0 0.0 +1.0
' 1
enaslumuAy wnaslumuny
QF-TS12-04-04-020664
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OcCi e« = INNOVATIV ISTRUMENT CO.. LTD. HEAD OFFICE
ol - IS B - -
(“A LI BRA l ION LABORA l— ORY T39 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

S I T H I P () R N ) SI'I‘HII)ORN ASSOCIAT[‘:S (.:O-,L'Fl) INNOVATIVE INSTRUMENT CALIBRATION LAB

ITMNNOWVATIVE

whiin SuTucriidl Buswyuns sl

COntin uati()n ()f Calibration Cel'tiﬁcate TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 o .W
Cert. No. : ACL22080 L
Job No. : VC65AC0044
Pages : %of9 Certificate of Calibration
Customer
12, High level stability Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 22-ACT-247
Address : &1 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prak Bangkok Request No: Reg-2022-0627
SLM Display | SLM Display Deviated Acceptance i
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB) Unit Under Calibration Details
A - weight 137.0 137.0 0.0 0.3 Measurement item : : Sound Level Meter Microphone Class : 2
Manufacturer : LARSON DAVIS Microphone Model : 375A04
Model : LxT2 Microphone SN : 329353
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 Serial Number . 0005395 Preamplifier Model : PRMLXT2C
or any value following calculation,providing a lavel of confidence of approximately 95 % D . UAE.EFM.032/2564 Preamplifier SN : 073797
Resolution : 01 dB Intrument Status : Used

End of Calibration Certificate e Calibration Environment and Details

Temperature : ACEIC
Humidity © 50%RH £ 20 %RH
Barometric Pressure ¢ 1013 hPa = 10 hPa
Received Date : 23 March 2022
Calibrated Date = | April 2022
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 Maodel SN, Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFADOO234 14 June 2022 TSl
Audio Generator Svantek Svandll 131 18 October 2022 WK Electric
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confids pproximately 95 %.
Calibrated By : g Approved By : 1790
Mr. Noppadon Luangart Mr. Pacit Mathavomn
Calibration Officer Calibration Engineer Supervisor

Issue Date : | April 2022

Lﬂ ﬂﬂ"]i"lu ﬂ’J'U qu The results related only to the item calibrated. The certificate shall not be reproduced exceptin full, without written mtﬁhlﬁﬁ%iﬂqu“mmw

QF-TS12-04-04-020664 wv



INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE m INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE m
7/139 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAED, [ b ey B Al o /139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO, b " % Sk k-

7 oDITED

. A
WA B Busniane $e i BuTuriid Buswguns $1ie A ED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10840 THAILAND

| e 5o raas R
TEL: (66K-2116-5860-1 FAX: (66K-2116-T140 e o TEL: (6610-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LABORATORY
Page: 2/6. Page : 3/6
Certificate No : 22-ACT-247 Certificate No H 22-ACT-247
RequestMo  :  Req-2022-0627 RequestNo  :  Req-2022-0627
1. Indication at the calibration check frequencv
UUC Setting Nominal Before Adjust Adjust Acceptance 5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UNCERTAINTY .
FAST/ AJ37-130 T wue ERR wue ERR Ll UUC Setting Deviation from various Frequency S e Acceptance
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB) EASRY A0 b o o il i
STD Settin A (dB C (dB Z(dB +dB| +dB
1000 Hz 114.00 dB 113.35 113.8 ~0.05 1138 0.05 0.20 0.3 x o) L Ll L L
63 Hz 0.2 0.1 -0.1 2.0
Note : Absolut itivity was established by the use of Sound Calibrator Brand SVANTEK, Model 8V 35A, SN.58079
125 Hz =01 0.0 0.0 1.5
250 Hz 0.1 0.0 0.0 1.5
2. Self-generated noise, Microphone installed 500 He .1 0.0 0.0 1.5
UUC Setting
— S UNCERTAINTY 1000 Hz 0.0 0.0 0.0 0.2 L0
FAST/37-139
2000 Hz 0.0 0.0 0.0 20
ULC Weightin (dB) ( + dB)
ghiing 4000 Hz 0.0 00 00 30
A 8.4 010
B000 Hz 0.1 0.1 o0 5.0
3. Self-generated noise, Microphone replaced by the electrical input signal device wah 2l ! bl Bl
UUC Setting
M d UNCERTAINTY 6. Frequency and time weightings at 1kHz
FAST/37-139 i
UUC Setting STD Measured Acceptance
LU We (amy {+am UNCERTAINTY
= FAST /37-139 REF uuc ERR Limit
A 28.1 010
UUC Weighting (dB) (dB) (dB) ( +dB) ( +dB)
& 277 010
A 114.00 114.0 0.0 0.2
& 320 010
C 114.00 114.0 0.0 0.2 0.2
4. Acoustic signal test of frequency weightings {Without Windscreen) g LiA.00 el L o
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY UUC Setth STD Measured A
Weighting Respone curve Limit i L UNCERTAINTY SLERE
FAST/ 37-139 * C z 37-139/ A REF uue ERR Limit
(+ dB) { + dB)
STD Setting (dB) (dB) (dB) UUC Time Respone (dB) (dB) (dE) (+dB) (+dB)
125 Hz 0.0 0.1 0.1 0.50 20 Fast 114.00 114.0 0.0 0.1
1000 Hz 0.0 0.0 0.0 0.60 10 Sl 114.00 14,0 0.0 0.2 01
4000 Hz 04 0.3 0.3 0.60 3.0 Leq 114.00 1140 0.0 [
000 Hz 0.2 0.1 0.3 0.70 50

1 1
The results refated only Lo the item ealibrated, The certificate shall not be reproduced except in full, without written Wﬁﬁﬁﬂ% d The resuls related only to the item calibeated. The certificate shall not be reproduced except in ful, without writien wwt’éﬁﬁ’Tm ﬂ
IFa0R....... UAL.......



INNOVATIVE INSTRUMENT CALIBRATION LAB

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

T8 MO 13, SOLSUNTINAKORN 11 TAMBON BANG KAEQ, - et e W ANSI Natioral Board

ACCREDITED

whin Buluafinl Buswjuns $iie
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND - e
TEL: (66M0-2116-5860-1 FAX: (66)0-2116-T140 TALIRATIN LisoRrie

Page : 4/6.

Cenificate No  :  22-ACT-247
RequestMo @ Req-2022-0627
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc 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 Deviati Acceptance
UNCERTAINTY
FAST /A /37-139 REF vuc ERR Limit
STD dB (dB) (dB) (dB) (= dB) (+dB)

139.00 139 135.0 0.0 1.1
134.00 134 1340 0.0 L1
129.00 129 129.0 00 11
124.00 124 1240 0.0 11

19 190 0.0 1.1

iid i i

109 109.0 0o 11
104.00 104 104.0 00 11
99.00 99 99.0 0.0 L1
94.00 94 w0 0.0 L1
89.00 89 8.0 0.0 1.1

0.3

#4.00 84 8B40 0.0 Il
79.00 kLl 9.0 ] Ll
T4.00 T4 740 0.0 Ll
69.00 69 69.0 0.0 L1
64.00 64 640 o0 11
59.00 L 500 0.0 11
54.00 54 5.0 0.0 L1
45.00 49 49.0 0.0 L1
44.00 44 441 0.1 L1
39.00 39 393 03 L1
38.00 38 84 04 L1

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written Wtﬁ’ﬁﬁ’i%ﬁ; id.
. 5 £ date 0107119

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

T30 MOO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: 16621 16-5860-1 FAX: (66)0-2116-T140

w¥in Bulwafivd Busnjune $fie

ACCREDITED
[_isosc rozs R
CALIBRATION LABDRATORY
AC-2961

Page :5/6.

Certificate No

22-ACT-247

Request No Req-2022-0627
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF vuc ERR Limit
UUC Range (diB) (dB) (dB) (+dB) (+dB)
434 435 0.1 L1
31-129 0.3
14 114.0 0.0 11
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
Al37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (= dB)
200 135.0 1349 0.1 1.0
Fast 2 118.0 117.8 0.2 +1.0,-2.5
0.25 109.0 108.7 0.3 +1.5, 5.0
200 128.6 128.4 02 .0
Slow 0.3
- 109.0 108.8 0.2 +1.0,-5.0
200 129.0 129.0 0.0 .o
SEL 2 109.0 109.1 +0.1 +1.0, 2.5
0.25 100.0 99.9 0.1 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticip Acceplance
UNCERTAINTY
FAST /C/95-142 REF vuc ERR Limit
ST Setting (diB) (dB) (dB) (+dB) (£ dB)
Complete cycle 1374 136.8 -0.60 30
Positive half cycle 136.4 136.2 -0.20 0.2 20
Negative half cycle 136.4 136.2 -0.20 20

1
The results related anly 1o the item calibrated, The certificate shall nat be reproduced except in full, without writien wvt’é‘lﬁﬁn‘l %ﬁﬂ
L SN qudau: 010719



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT (0., LTD. HEAD OFFICE
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
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T OWVAT IV E I

i BuTurfid Buswysus e

f_soaec rais g
CALIBRATION LABORATORY
~.2961

Page : 5/6

Certificate No

Request No
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (= dB)
Positive one-half cyele 142.2
Negative one-half cycle 142.2
Deviated 0.0

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A /37-139 uuc Limit
STD Setting (dB) {+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 01 0.3
End of Certificate

22-ACT-247

Req-2022-0627

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written nppmfﬁﬁﬁ;}iwﬁ?ﬂﬂ
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List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Laboratory Equipment for Water Analysis
1 |pH Meter anudunia-ad (pH) Mettler-Toledo Seven Easy S20 / National Food Institute, 2202093-001-01 16 Mar 22 15 Mar 23 -
a“mﬁgﬁﬁﬂ (Temperature) 1230525212 Ministry of Industry, Thailand
2 |Conductivity Meter ANULAN (Salinity), Sl Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24220084 22 Mar 22 21 Mar 23 -
At Wi (Conductivity) 16300356
3 |BOD Incubator m’maﬂﬂiﬂiugﬂm’mﬁadmﬂ’ﬁ Arco UC4-1320 / Technology Promotion Association 22TM90 17 Feb 22 16 Feb 23 -
aanflaniwiugassaadunsd (BOD,) (UAE.WAOQ.015/2561) (Thailand-Japan)
4 |BOD Incubator Arco UR-1320 / Technology Promotion Association 22TM305 7 Apr 22 6 Apr 23 -
(UAE.WAO.018/2551) (Thailand-Japan)
5 |Analytical Balance YT IBA DY Mettler-Toledo XSR205DU / Technology Promotion Association 22MM210 26 Apr 22 25 Apr 23 -
(Repeatability 0.01 mg) (Suspended Solids) C009071872 (Thailand-Japan)
6 |Hot Air Oven Memmert UF55 / Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 -
B216.1666 (Thailand-Japan)
7 |Analytical Balance ﬁ'}ﬁuua:vlmﬁu (Oil & Grease) Mettler-Toledo AB-204S/FACT / National Food Institute, 2203120-001-01 1 Jun 22 31 May 23 -
(Repeatability 0.1 mg) 1129361010 Ministry of Industry, Thailand
8 |Atomic Absorption @lzﬁ"s (Pb) Agilent System ID:G8432A Thailand Institute Of Science MTC.ACL. 3 Feb 22 2 Feb 23 -
Spectrometer (AAS) wAALlEN (Cd) Technologies AA240FS / And Technological Research (TISTR) No. 486/65
\wANTIRAA (Total Iron) MY 13160001
9 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 30 Nov 22 29 Nov 23 -
(ICP) Technologies GB8015AA / Co.,Ltd. Maintenance
MY 18030001 Checklist

A o I3 a ¢ ¢ & ad a o € o o
VBN %]JVL%L@]ﬂ LOBWIRTGA LLOUA LAUILWYII ABUTILALY INNG

ol JufimImaseuanu1aIgIn ISO/IEC 17025:2005 by TISI, ISO/IEC 17025:2017 by DSS

Certificate Page 01/02
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List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Laboratory Equipment for Water Analysis
10 |Incubator Lmﬂﬁﬁmnéu‘[ﬂ‘ﬁﬂﬂ%&nﬁmm Memmert IPP 260 / Technology Promotion Association 22TM672 5 May 22 4 May 23 -
(Total coliform bacteria) V616.0066 (Thailand-Japan)
11 |Incubator LLUﬂﬁL%UﬂéuWﬂaaIﬂawagu Memmert IPP 260 / Technology Promotion Association 22TM503 3 May 22 2 May 23 -
(Fecal coliform bacteria) V618.0033 (Thailand-Japan)
12 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM333 17 Feb 22 16 Feb 23 -
L416.0606 (Thailand-Japan)
13 |Water Bath Memmert WNE 14/ Technology Promotion Association 22TM334 17 Feb 22 16 Feb 23 -
L416.0612 (Thailand-Japan)
14 |Analytical Balance Mettler-Toledo MS603S / Mettler-Toledo (Thailand) Ltd. TH2058-096-040722-ACC-TH 7 Apr 22 6 Apr 23 -
B007010311
15 |Auto Clave ALP CL-40L / Technology Promotion Association 22TM89 17 Feb 22 16 Feb 23 -
802664 (Thailand-Japan)

Due Date of Calibration* : MMWWAMNLHWNNTFaUINEUYI2311 agrenasilas 1 @59

UTEN gluida ueuwAse uaud 1BudHinTs aoudauaun $1ia

ﬁadﬂg‘jﬂ?}mimaaumummgm ISO/IEC 17025:2005 by TISI, ISO/IEC 17025:2017 by DSS Certificate Page 02/02




T025

TION 0061

Calibration Certificate

Certificate No.: 2202093-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 5

Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1230525212
ID No.: UAE.WAS.003/2553
Order No.: 2202093
Operation No.: 2202093-001

Date of Receipt:

Date of Calibration:

Calibrated by

Mr.Manas Somsak

11 March 2022

16 March 2022

Approved by

Specialist { Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory

Date of Issue: 21 March 2022 Responsible for the Technical M. Team

The inties are for a pp 95%.

This Cerfificate is issued in of itation granted by the Thai Laboratory Accreditation Scheme which has assessed

the pabili o [ natignal dards and to the units of measurement realized at the
national may not be other than in full except with the prior written approval of the

Mational Food Institute.

F-C5-009 Revislon: 00 Date: 14-12-61

EnETs TN

NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.: 2202083-001-01
Equipment: pH Meater Resolution: 001pH  ; 1mV

Manufacturer: METTLER TOLEDO Model: SevenEasy pH

Serial No.: 1230525212 Type: Bench top

ID No.: UAE WAS.003/2553
Date of Calibration: 16 March 2022 Page 2 of §
Location: Chemical Calibration Laboratory, National Food Institute,
Environment Condition: Ambient Temperature: | 230 = 1.5 y "o Relative Humidity: [ 485 + 5§ | %
Condition of Equipment: Good Cendition

Condition of this Results of Calibration

In house methed : W-CC-002 based on direct measurement by using standard voltage callbrator and certified
reference material (CRM)

1.Calibration Method

2, I Certified Material
lastruments Sarial { ID No. Manufacturer Certificate No. Due Date
2.1 DC VoRage Calibrator 2709007 Fluke SCL-21F-0687 24 June 2022
2.2 Digital Thermometer 2708007 Fluke CC-640590-01 30 October 2022
2.3 Thermo-Hygro Meter ana. sl BTH 00558 PONPE QR21-2787 15 November 2022
ified Reference Material Lot. No. Man, r RefN Expire Date
2 4 pH buffer 4. 008 (Primary pH buffer Solution) 780012 CPAchem PH216 L5 21 Movember 2023
2.5 pH buffer 6.865 (Primary pH buffer Solution) 720013 CPAchem PHZ17.L5 21 November 2023
2.6 pH buffer 10.01 {Primary pH buffer Sokitien) 780015 CPAchem PH220.L5 21 November 2022
2.7 pH buffer 7.00 (Standard pH buffer Solution) 776840 CPAchem PH107.LS & November 2022
3. This i ion is to The ional System of Unit (S Unit)
3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 L Y ition of Calibration No.007S
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 L dition of Calibration No. 0061
3.3 Instruments No 2.3 through NSC-TISI-TIS 17025 Laboratory Accredition of Callbration Ne.0292
3.4 Certified Reference Material No. 2.4t 2.6 o Primary method- Hamed cell using calibrated
. . and .The Standard Sohstion
preparation and certified by CPAchem Lid is accredited to 150 17034
and ISQVIEC 17025
3.5 Certified Reference Material No. 2.7 traceable to BIM RefM HI-7 LotN 30.04_2020; BIM RefN HI-8 LotN 28.05.2020; BIM

Ref HI-B LotN 30.04.2020; BIM Ref HI-10 Lot 28.05.2020. The
Standard Solution preparation and certified by CPAchem Lid is
accredited 1o 150 17034 and ISONEC 17025

4, This cerificate was cerlified only for the instrument we calibrated.

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

A2

F-C5-012 Revision: 00 Date: 14-12-61

tenanslumauay
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NSC-TISI-TIS 17025
CALIBRATION 0061

HSC. -TIS 17025
CALIBRATION 0061

Calibration Report

Calibration Report

Certificate No.: 2202093-001-01
Certificate No.: 2202093-001-01
Equipment: pH Meter Resolution: 0.01pH ; 1mv
Equipment: Digital Thermometer with RTD (pH Meter)
Manufacturer: METTLER TOLEDO Madel: SevenEasy pH
Resolution: 01 ¢ Model:  SevenEasy pH
Serial No.: 1230525212 Type: Bench top
Serial No.: 1230625212 ID No.: UAE.WAS.003/2553
ID No.: UAE.WAS.003/2553
Date of Calibration: 18 March 2022 Page 3 of § Warufackirer; METTLERTOLEDD
Calibration Results: Date of Calibration: 16 March 2022 Page 4 of 5
1. Calibration of pH Mater ( Manual Temperature Compansation at 25 *C )
Location: Chemical Calibration Laboratory, National Food Institute.
Average Indicator Reading Uncertainty Coverage Factor
Nominal DC Voltage Standard
pH { s-v ] mv oH [£mV ) (k) Environment Condition: Ambient Temperature (230 £ 10 ) °¢
o 414117 414 0.00 0.58 20 Relative Humidily B0 gy
2 20581 296 200 0.58 2.00
4 177.462 178 4.00 0.58 2.00
59.159 9 B. .| g o . o -
s 5 o .58 =0 Condition of this results of Calibration:
T -0.001 o 7.00 0.58 2.00
1. Calibration Method : = In house method: W-TE-025 by comparisen with standard thermometar.
a -59.159 -59 8.00 0.58 2.00
- The Calibration is determined by comparing with 2 known temperature
10 SATT.463 AT7 10.00 0.58 2.00
12 205 812 206 12.00 0.58 2.00 from a standard resistance thermometer.
14 -414.118 414 14.00 0.58 2.00 - The temperature scale in use at this laboratery is the International
2. Calibration of pH Meter with Electrode  { Manual Temperature Compensation at 25 °C ) Temperature scale of 1990 | ITS-890 )
Equipment: pH Electrode Type: Combined Electrode 2. Reference Standard Instrument :
Menufacturer: METTLER TOLEDO Model: Intab Sollds Instrument Model Serial No. Certificate No. Due Date Through
Serial No.: 54538943 ID.No. NiA
HANDHELD THERMOMETER 1523 2118154
Performance of Electrode system (Three-Peint Calibration at pH4, pHT and pH10}) PSL-T D251/84 24-Jun-22 TISTR
Platinum Resistance Thermometer (PRT) 562TA BTTI32
. Average Indicator Readin i F - K - : - :
Certifiad Value age g Relative Stops (%) Uncertainty Coverage Factor Support Equipment Low Temperature Bath (ISOCAL-6). Model: Europa-8 Plus Basic, S/IN: 341582/2
@25 °C (pH) pH my (tpH) (k)
4008 gl s it R0 200 3, Thig ceriificate is traceable to Intermnational System of Units (SI Units).
6.886 6.87 ] - 0.0074 2.00
4, This certificate was certified only for the instrument we calibrated.
10.015 10.01 =175 a7.4 0.00s0 200
&0 550 5 N 00082 200 5. This result of calibration was found accurate as shewn on date and place of calibration only.

6. Condition of Calibrated item :

7. Result of Calibration :

Goad
Without adjustment I:l After adjustment

Ao

enansluniugy

Lands

“ F-C5-012 Revision: 00 Date: 14-12-61

F-C5-012 Revision: 00 Date: 14-12-61
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Part of DKSH Group
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_ SEcRA Certificate of Calibration
r,,_%ﬁ‘\.\@
o IISC-'I‘ISI-'I'IS.‘E:RS
Calibration Report Equipment: CONDUCTIVITY METER Certificate No.:  C24220084
Model: Lab955 Issued Date: 22 March 2022
Serial No. (or ID.): 16300356 Job No.: KSPR2203267
Manufacturer: Sl Analytics Page: 1of 2
il bt Electrode Serial No. 16070067 Model : LF413T Brand: Sl Analytics
Equipment: Digital Thermometer with RTD (pH Meter) Condition: In Condition
Resolution: 01 o Model:  SevenEasy pH
Seri F 230 0. 4 1 ; = 2 e
e I e pRERAsRREE Customer: United Analyst and Engineering Consultant Company Limited
Manuf © METTLER TOLEDO
— NS 3 Soi Udomsuk 41 Sukhumvit Road,
D. f Calibration: 16 March 2022 Page 5of 5
it = s Bangckak, Prakanong, Bangkok 10260 Thailand
Calibration point: 15.0, 25.0 and 35.0 °C ,
Environment Condition: Temperature 23 °C * 2 "C
Calibration result:
Humidity 50 %RH + 15 %RH
- The probe was immersed in liquid bath ar dry bath o a minimum depth of 120 mm.
- Description of probe, model MNIA SN MiA
R — 3% iiletal —— Calibration Place: Environment Laboratory, SPC RT Co., Ltd.
T i Sl 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Standard N 5 Uncertainty
UUC* Reading {°c) Temperature (°C) Corraction Value ("C)
£ (°c)
152 15.001 0.2 0.089 Calibration By: Mr. Wasan Nuchnabee
5.2 25.002 0.2 0.009 Calibration Date: 22 March 2022
352 35.002 0.2 0.089 The Method used: In house method, SPCC-WI-49, base on ASTM D 1125-14 and D 5391-14
Molg - UUC* : Unit Under Calibration Traceability:

This certificate is traceable to the S| Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No. 794135, 794136, 772624

SRRT 9

v 1oaid ondd difim
SPC RT Co.. Ld

Vot

(Mr. Wasan Nuchnabee)

Person in charge

(Mr. Dumrong Boonsopon)
Authorized signatory

This certificate Is Issued the units of ing to the I System of Units (S1). It provides traceability of measurement to intemational or
national or ather g national

The L stated is the ded uncartainty which is obtained from the i ltiplied by the ge factor (k=2) o
provide & level of of app ly 95%. It is ined in with the Guide to Expression of Uncertainty in Measurement (GUM).

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

approximately 85 %. ; ;

tenshs lumuq

These results may be affected by deviations from specified conditions. The results relate anly to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of SPC RT Co., Ltd.

B el 11 B -

uidn esfid e1dil dvila

SPC RT CO., LTD.

Al 00003 1194 verafrvsuaila 57 ouugyn 1001 LIUWeIN Wawsshae PaNWINLAT 10260

Bronch 00002 1184 Soi Wochirathamasshit 57, Sukhumvit 10141 Rood, Bongehaok, Phrokhoneng, Bangkok 10260 Thailand
Tal: 0 2185 4333 Exd. 3300-3308 Fax: 0 2185 4424 E-mail: infospec@epc-rl.com  Wabsite: www.spo-rf com

F-C5-012 Revision: 00 Date: 14-12-61

L@NaII Ly AIUAN

SPCC-FM-C24-06: 23 Nov 2020
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Part of DKSH Group Part of DKSH Group
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Certificate No.. C24220084 Page: 2 of 2
Calibration Results: tnaitluau: KSPR2203267
Before Adjustment aflaidaelia: CONDUCTIMITY METER u: Lab955 wanuauadas: 16300356
Standard Unit Under Calibration — Coverage Factor TR As19daY (1) AsI9FDY (54)
Conductivity Sollion i (k) 22 Mar 2022 swnsasaaia 22 Mar 2022 WU
25.000 uSfem 25.9 usfem -0.900 uSicm 2.00 0.22 uSlem Jné 'l:i)]nﬁ Jné hllﬂﬂﬁ
1413.0 uSiem 1444 uSfem -31.0 usiem 2,00 8.9 uSlem General
111.3 mS/cm 107.9 mS/cm 340 mSicm 2.00 0.66 mS/cm O 1 e ﬁm,l'stﬁl.ﬁ%m o L
O 2. ewudzana ( gavladanw, nulu-uaniados) @ 0O
After Adjustment;  at 1413 pS/cm O 3. @t il - ila 1309 (On-Off Swicth) = 0
Standard Unit Under Calibration F—— Coverage Factor Uincsitalily {4 0O 4 ﬂuﬂa (Keypad) @ o
Conductivity Solution Reading (k) ) 0O 5. wia (Display, Screen Contrast) @ O
25.000 uSfem 25.0 uSlem 0.000 uSfem 2.00 0.22 wSiem Spectrophotometer
1413.0 uSfem 1413 uSlem 0.0 uSlem 2.00 8.9 uSicm 0 =3 B. wsasin T (Battery Backup) >= 2.5 VDC O 0O
111.3 mS/cm 107.2 mS/cm 4.10 mS/cm 2.00 0.66 mS/cm 0O [ 7. o’iwuutﬁanmwmwﬁu (Wavelength Control) O ]
O O 8. AmumAlU (Wavelength Check) 0O 0
O O 9. wwavrinflaud (UV < 3,000 hour) Il O
O O 10.  wwavriwflauss (Visible < 5,000 hour) O O
The End of Certificate O 0O 1. woviauaiusitatine (Carousel Module) O 0
pH Meter and Conductivity Meter
= 0 12, inTnsm ( Electrode and Connection Cable ) 0
O | 13.  swsiudnsazatelu Electrode (Level KCI ) ] O
= O 14.  shilafiudany Electrode (Dust Protection Hood) O O
0O 0 15, w1dudifiansm (Stand) O o
Turbidimetsr
O 0O 16.  AAnuauiishga (No Sample) O O
0 O 17.  sviiunsdavaeuasuas (>= 2.5 lufiu 3.0) O O
Automatic titrator
O 0O 18.  d@n Piston Burettes O O
O O 19.  Function Rinsing and Dosing | O
O O 20.  samadpuwuAzgUnsallsenay O O
wpuull : Electrode Jaguunila24.9 °C Tau Control Waterbath i 25.0 £0,1°C
Mr. Wasan Nuchnabee
Service Engineer
WA a0 Sl ' vidn wanid 010 e '
S ekt e e tanaslumugu et st et ) s tananslueuax

Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424

E-maoil: info.specfape-room  Wabsle: wwwospo-rt.oom

SPCC-FM-C24-06: 23 Nov 2020

Tol: D 2185 4333 Exl. 3300-3308 Fox: 0 2185 4424 E-mall: infospec@spo-rhcom  WEBSIlE: www SHE-71.60Mm SPCC-FM-R31-02: 23 Nov 2020



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

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 el e
NSC-TISI-TIS17025
TEL. 0-2717-3000-27  FAX.0-2719-9484 CALIBRATION D008

Cert. No.: 22TM30

. . . Page.: 1 of 3
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : 13URC45013201
ID No. : UAE.WAQ.015/2561
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Floor 2
Received Order : 17 February 2022
Calibration Date : 17 February 2022
Ambient Temperature : (26£10)°C
Relative Humidity : (50+30)%
Calibrated by : Kunchit Promprat
Approved by : % 5
Approved Signatory
{/) Pornthippa Tameyakul
(¥ ) Malee Butkruea
() Suwit Imjai
Issue Date : 22 February 2022
The Uncertainties are for a confidence probability of approximately 95%
This centificate m eproduced other than in ful with the prior writlen
Approval of the h vices 3 ; Equipment Calibration and Testing Services.
"
@na73 luAuAN

A 0038099

Equipment : BOD Incubator Cert. No.: 22TM80
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2202-04460C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
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.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
i | Beginning Finished
{2 \ Temp. ( °C ) 28 28
REL.Humid. ( % ) 68 75
M . M? AC Supply ( Volt ) 226 226
CI)
i i
F s : - $ Position : ML S,
7 ID No.:
Tz /‘ﬁ- = / 1 18-10RTD-01
T 2 18-10RTD-02
w 3 18-10RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
o= 10 om b= 0.62 - 5 18-10RTD-05
i A i W= 12 i 6 22-10RTD-10
c= 0 e b & i 7 18-10RTD-07
Capacity = 0.89 e 8 18-10RTD-08
9 (ref.) 18-10RTD-08

g
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Equipment : BOD Incubator Cert. No.: 22TMS0
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2202-04460C-1

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Mot Available
Calibration | UUC* uuc* Temperature Temperature Overall T Coverage
ertain’
Point Setting | Reading stability uniformity Variation % Factor
(c) (*c) (’c) (£°C) (°C) (°c) (£°C) k
20.0 19.5 19.4 0.30 0.58 1.0 0.55 2
Calibration Measured Temperature | °C )
Paint Position
(7€) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.154 20.013 20.356 19.939 19.834 19.761 18.817 19.824 19.922

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 %.

-000-

Waly, -
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a 10960412

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 5
53414 PATTANAKARN ROAD SO 18, SUANL 3
TEL., 0-2717-3000-27

N,
J\“\\‘\:v/’r o

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) E

AN v
K fll’_.r|“'|\\"

JANLUANG BANGKOK 10250

FAX, 0-2719-9484

S Sy

- -
NSC-TISITIS1T025
CALIBRATION 0008

Cert. No.: 22TM305

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 :

BOD Incubator
ARCO

UR-1320

UAE.WAO.018/2551

United Analyst and Engineering Consu
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

7 April 2022
7 April 2022
(26+10)°C
(50 £30) %

Man Pattanapongpaiboon

Wl -

Approved Signatory

{ j Pornthippa Tameyakul

(¥ ) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

The Uncertainties are for a confidence probability of approximately 95%

18 April 2022

Thiz cerificate may not be reproduce

Approval of the head of Corporate 3

t than in full. except with the pri

written

uipment Calibration and Testing Services.

wnaslun

Page.: 1 of 3

Itant Co.,Ltd.
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A 0040246



Equipment : BOD Incubator Cert. No.: 22TM305
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2204-00150C-2
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY41021843 22Lm4 10 Jan 2023
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.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
| Beginning Finished
g 4 Temp. (°C) 27 27
REL.Humid. ( % ) 56 59
o 9 AC Supply ( Volt ) 222 221
5 {ref)
i g h2 Ref. Std.
s A $ Position : €
T / ID No.:
T Wiz c B B
2 , D!Z;L e 1 18-04RTD-01
e 2 18-04RTD-02
w 3 18-04RTD-03
Probe Installation Details : Dimension of Chamber : 4 16 07RTh 04
a= 10 com D= 062 m 5 18-04RTD-05
b= 10 cm W= T — 6 18-04RTD-06
c= 10 cm H= 17 s 7 18-04RTD-07
Capacity = 0.89 e 8 18-04RTD-08
9 (ref.) 18-04RTD-09

W,

nasluauay

a 104314

Equipment : BOD Incubator Cert. No.: 22TM305
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2204-00150C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uuc* uuc* Temperature Temperature Overall Gisarisivily Coverage
Point Setting | Reading stability uniformity Variation Factor
{°c) (c) (°c) [£°6) (:C) (*c) (£C) Kk
20.0 20.0 20.0 0.50 0.44 1.1 0.64 2
Calibration Measured Temperature | °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.080 20.0586 19.866 19.826 19.655 19.656 19.819 18.979 15.899

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 %.

-olo-
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CORPORATE SERVICES 3: EQUIPMENT CALIRRATION AND TESTING SERVICES

LUANG BANGKOK 10250
NEC-TISLTISIT025
TEL.(-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22MM210
Page.: 10of 3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : XSR205

Serial No. : Co09071872

ID No. : UAE . WAQ.012/2563

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

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

Location : Balance Room
Received order : 26 April 2022
Calibration Date : 26 April 2022
Ambient Temperature : 15 °Cto 40 °C

Relative Humidity : 30 % to 80 %

Calibrated by : Kunchit Promprat

Approved by : % i

Approved Signatory

( ,) Pornthippa Tameyakul
(/ } Malee Butkruea
() Suwit Imjai

Issue Date : 29 April 2022

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

mnms’hiﬁﬂiﬁﬂ

Equipment : Electronic Balance Cert.No.: 22MM210
Condition As-Received : Used Item Page: 2 of 3
Reference : 2204-05420C-1

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OBO01 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 S 70RC138 MM-0009-21 3 Feb 2023

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 81 g Resolution 0.00001 a
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (g) (9) (tmg) (k)
80 80.00004 -0.00004 0.15 2.00
200 199.9999 +0.0001 0.35 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
80 0.000008
200 0.00005

Wl

wnn3lileHigk
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

EqUip_me“‘ : - Electronic Balance CGH.NU.: 22MM210 CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND T/ * SERVICES ";"//,i\""\\}“
Condition As-Received : Used Item Pﬂge: 3of3 534/4 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250 o NSC. .YISI TIST02.;>
Reference : 2204-05420C-1 TEL.0-2717-3000-27  FAX.0-2719-9484 AL {RRATICHIN0RE
Result of calibration 4| B 2| E
2. Effect of off center loading T . g I . 2
A mass of 100 g was placed to various position on the pan. = [©)[(0] Cert. No.: 22TM1490
The weighing machine reading error obtained is given in the table Frard Frant 2l . . . Page: 10f3
Maximum difference between Certificate of Calibration
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) () (9) (9) (9) (9) TR .
uipment : Hot Air Oven
-0.0002 -0.0001 0.0000 -0.0002 -0.0002 0.0002 SRR
3. Departure from nominal value Manufacturer : Memmert
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor Model : UF 55
(g) (g) (g) (tmg) (k)
Unload 0.00000 0.00000 0.016 213 :
S | i B216.1
0.05 0.05001 -0.00001 0.016 2.13 RN e
0.1 0.10001 -0.00001 0.017 2.1 D No. - —
1 1.00002 -0.00002 0.019 2.05 9:; UAE.WAO.027/2559
5.00003 -0.00003 0.026 2.00
20 20.00008 .0.00008 0.049 2.00 Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
50 50.00010 -0.00010 0.080 2.00 3 Soi Udomsuk 41, Sukhumvit Road,
80 80.00014 -0.00014 0.15 2.00 Bangchak, Phrakhanong,
100 100.0001 -0.0001 0.21 2.00 Bangkok 10260
150 150.0001 -0.0001 0.29 2.00 Location : Lab Floor 2
200 200.0001 -0.0001 0.35 2.00
Received Order : 18 October 2022
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Callbration Date : 19 October 2022
factor k , providing a level of confidence of approximately 95 %. Ambient Temperature : (26 + 10 )oC
idity - [:}
colic: Relative Humidity : (50 £ 30 )%
Calibrated by : Preecha Hlahib

Approved by : 4) QMJ

Approved Signatory

() Pornthippa Tameyakul
() Malee Butkruea
{ /) Suwit Imjai

Issue Date : 31 October 2022

M 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

wal of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

wnansluauAy
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Equipment : Hot Air Oven Cert. No.: 22TM1490
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2210-05750C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and

Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
1 ) Data Acquisition 34970A MY41021843 22LM4
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.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Due Date
10 Jan 2023

Equipment : Hot Air Oven Cert. No.: 22TM1490

Condition As-Received : Used Item Page: 30f3

Reference : 2210-05750C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uuc* Temperature Temperature Overall om— Coverage
Point Setting | Reading stability uniformity Variation Factor
(c) (c) {7} (£°C) (c) (c) (£C) k
104.0 104.0 104.0 0.061 13 14 0.42 2
140.0 140.0 140.0 0.14 2.3 2.4 1.1 s
180.0 180.0 180.0 0.21 a5 3.6 1.8 2

Calibration Measured Temperature ( °C )
Point Position
{*e) 1 2 3 4 5 6 7 [ 9 (ref.)
104.0 103.076 | 103.876 | 103.777 | 104.124 | 104.667 | 104,426 | 104.012 | 103.928 | 104.370
140.0 138.199 | 139.189 | 138.808 | 139.550 | 140.266 | 1309.622 | 139.283 | 139.385 | 140.369
180.0 177.930 | 179.267 | 178.643 | 179.753 | 181.011 | 180.093 | 179.496 | 179.743 | 181.278

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

Fresh air setting : Close Environment during calibration
i - | Beginning Finished
e i Temp. (°C ) 29 30
REL.Humid. ( % ) 47 40
2 ] AC Supply ( Volt ) 221 220
OS (red.)
) g " s Ref. Std. ID No.: @
¢ 7 / Calibration Point
Wi c !
. sziu T Position : (104)°C (140,180 ) °C
v 1 18-04RTD-01 | 21-04TC-01
2 18-04RTD-02 | 21-04TC-02
_ ) 3 18-04RTD-03 | 21-04TC-03
Probe Installation Details : Dimension of Chamber : o 18-04RTD-04 | 21-04TC-08
a= 50 com i i 5 18-04RTD-05 | 21-04TC-05
b= 50 om i S - 8 18-04RTD-06 | 21-04TC-06
&= &0 @n H= e m 7 18-04RTD-07 | 21-04TC-07
e L 8 18-04RTD-08 | 21-04TC-08
9 (ref) | 18-04RTD-09 | 21-04TC-09

Lanmi‘lumuq%‘)

a 1133252

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensot
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 cbservation
UUC* : Unit Under Calibration

Mote : 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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Foundatian for Industrial Development National Food Institure

Foundation for Industrial Development National Food Insfitute
Food Industrial Laboratory Senice Center

Food indusirial Laboratory Service Center

Calibration Certificate Calibration Report

Certificate No.: 2203120-001-01
Certificate No.: 2203120-001-01 Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. SRR AR AR Resolutiony;  LOL =9
Serial No.: 1129361010 ID No.: UAE.WAS.002/2552
Address: 3 Soi Udomsuk 41, Sukhumvit Road, i = ”
Capacity: 220 g
Bangchack, Prakhanong, Bangkok 10260 Date of Calibration: 1 June 2022 Page 2 0f 3
Environment Condition: Ambient Temperature: 199 = 0.3 °C  Relative Humidi: 45 = 15 %
Page 1 of 3 Place of Calibration: 108, Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
: Condition of Equipment: Good Condition
Equipment: EidcironicBalante Condition of This Results of Calibration:
1. Calibration Method: NFI Methiod W-MA-001  In-House Msthod based on UKAS Lab 14 : 2019
Manufacturer: METTLER TOLEDO 2 Reference Standards: ) )
Reference Standard Model Serial No. Calibrated By  Certificate No. Due Date
Model: S Standard Weight Class E2 1-500mg B308068554 TCS M22010205 6 January 2023
, / Standard Weight Class E2 1-500g B308068128 TCS M22010215 6 January 2023
Instrument Model Serial No. Calibrated By  Certificate No. Due Date
Serial No.: 1129361010 Thermo-Hygro Meter PONPE 490  NFLETH 010/18 Quality Rebarn QR22-0350 18 February 2023
3. This certification s traceable ta SI UNIT
ID No.: UAE.WAS.002/2552 4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Order No.: 2203120 Calibration Results:
1. Repeatability of Reading:
Operation No.: 2203120-001
Nominal Value [ g ) Standard Deviation of Reading {agl
Da £ A0 o sy d 100 0.000048
te of Receipt: une 200 0.000052
Date of Calibration: 1 June 2022 2, Off-Center Error:
A mass of 50 g was placed and moved to various position on pan.
/_ The balance reading obtained is given in the table.
Calibrated by Mr.Taveesak Seilee Approved by \‘@ Q/
Scientist ( Mr.Pheraphat Tuanjit ) @
Manager, Division of Calibration Lat v @ @
Date of Issue: 7 June 2022 Responsible for the Technical Management Team i X
The uncer are for a probability of approximately 95% 1 z 3 4 5 & {Maximum Difference)
This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme (g )l ad]lCad]C el gl g (g )
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 | 32.8999 | 499998 | 49.9998 49.9999 49.9998 | 49.9998 .0001
than in full except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65 Y F-C5-012 Revision: 01 Date: 20-04-65 R
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CRCIERATION 0081
Calibration Report
Certificate No.: 2203120-001-01
Equipment: Electronic Balanca Manufacturer:  METTLER TOLEDO
Model: ABZ04-5/FACT Resolution: 0.0001 g
Serial No.: 1129361010 ID No.: UAE.WAS.002/2552
Capacity: 220 g
Date of Calibration: 1 June 2022 Page 3 of 3
Calibration Results: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(a ) (a) (g (g ) & @ k
Unload 0.00000 0.0000 0.0000 0.000088 200
0.01 0.01000 0.0100 0.0000 0.000088 2.00
0.05 0.05000 0.0499 0.0001 0.000088 2.00
0.1 0.10000 0.1000 0.0000 0.000088 2.00
0.2 0.20000 0.2000 0.0000 0.000088 2.00
0.5 0.50000 0.5000 0.0000 0.000088 2.00
1 1.00000 0.9%99 0.0001 0.000088 2.00
2 2.00000 1.9999 0.0001 0.00008% 2.00
5 5.00000 5.0000 0.0000 0.00008% 2.00
10 9.55998 9.9995 0.0001 0.000092 2.00
20 19.99999 15,9999 0.0001 0.000024 2.00
50 49.99990 49,9959 0.0000 0.00012 2.00
70 69.99589 59,9998 0.0001 0.00014 2.00
100 100.00001 99,9999 0.0001 0.00017 2.00
150 149.99991 149.9997 0.0002 0.00022 2.00
200 200.00007 159.9998 0.0003 0.00030 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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Request No. 25-65 / 0398 MTC. ACL.No. 486 / 65

CALIBRATION CERTIFICATE
NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AAZ40FS, Serial No. MY13160001 |
2. Working standard solution “Inorganic Ventures”
Multi Analyte Custom Grade Solution, Lot No. P2-MEB6T5610
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsukdl, Sukhumvit Road, Bangchak, Prakanone, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(WI-500-02-30)
2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
REFERENCE MATERIAL : Traceable to NIST “Agilent Technologies”, “Carlo Erba”

mium Let No. 0108047046, Chromium Lot No. 0106315418, Copper Lot No. 0107480530, Iron Lot No. 0104697564,
Lead Lot No. 0104659473, Manganese Lot No, T109228A, Nickel Lot No. 0104978044, Zinc Lot No. 0100792297
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mg/l at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 ma/l at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 mg/l at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 me/l at 248.3 nm.Fe, 0.20,0.50,0.70,1.00,1.50 meg/|
at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 me/l at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 me/l at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 me/l at 213.9 nm.Zn -

AMBIENT CONDITIONS : Temperature 22 °C Relative humidity 60 %

The Atomic Absorption Spectrophotometer set  has been calibrated against

cal

Reference Material traceable to National Institute of Standards and Technology { NIST } by The Analytic

Chemistry Laboratory. The results are attached herewith.,

Calibrated by Approved

yugal LNemisity Laboratory
Ref. 2025265020400522001
Calibration Date : 3 February 2022

FM.BL.MTC.002 Rev.4

Head Office

ambon khlong Ha, Amp , Chatuchak, Bangke

angaslaara

ptistr.orth

e Khlong Luang,

Chang hurmthani 12120, Thai
(66} 0 2577 5000
66) 0 2577 9009

E-rmail. - ru
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Fequest No. 25-65 / 0398

1/5
CALIBRATION DATA

1. Noise Level in term of standard deviation

MTC. ACL. No. 486 / 65

Element Cd Cr Cu Fe Pb Mn Ni zZn

-0.0004 0.0002 0.0007 0.0002 -0.0016 -0.0001 -0.0004 0.0001

0.0002 -0.0005 0.0010 0.0007 0.0000 -0.0003 0.0007 -0.0014

-0.0002 0.0001 0.0008 0.0000 -0.0001 -0.0003 -0.0012 -0.0006

0.0000 -0.0007 0.0007 0.0000 -0.0005 -0.0004 -0.0004 0.0012

0.0001 0.0004 0.0013 0.0014 -0.0001 -0.0001 0.0003 -0.0008

0.0000 -0.0004 0.0003 -0.0012 -0.0005 -0.0007 -0.0004 -0.0008

0.0000 -0.0009 0.0009 -0.0002 -0.0010 -0.0008 0.0007 0.0003

-0.0004 | -0.0003 0.0015 0.0010 -0.0005 -0.0003 -0.0002 -0.0004

0.0004 0.0008 0.0014 -0.0004 -0.0014 -0.0005 -0.0006 0.0003

Absorbance -0.0006 | -0.0013 0.0012 -0.0006 -0.0006 -0.0006 -0.0007 0.0007
0.0005 -0.0003 0.0014 -0.0004 -0.0008 -0.0003 -0.0006 0.0011

-0.0007 -0.0014 0.0004 -0.0001 -0.0001 0.0000 0.0000 0.0003

0.0008 0.0004 0.0005 -0.0006 | -0.0008 0.0000 | -0.0005 | -0.0009

0.0011 0.0002 0.0005 0.0017 -0.0016 | -0.0008 0.0004 | -0.0005

0.0002 0.0010 0.0014 -0.0002 -0.0010 -0.0010 0.0002 0.0001

0.0001 -0.0011 0.0011 -0.0003 -0.0011 -0.0003 -0.0008 0.0012

0.0000 -0.0015 0.0009 -0.0010 -0.0011 -0.0013 0.0000 0.0004

0.0015 -0.0012 0.0005 0.0002 -0.0017 -0.0001 0.0005 0,0002

0.0006 0.0014 0.0010 0.0002 -0.0003 0.0001 -0.0006 0.0010

0.0001 0.0003 0.0003 -0.0001 | -0.0004 | -0.0002 | -0.0001 | -0.0001

Average Absorbance 0.000 0.000 0.001 0.000 -0.001 0.000 0.000 0.001

Standard Deviation 0.0005 0.0008 0.0004 0.0007 0.0005 0.0004 0.0005 0.0004 |

Continue 2/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

A7TISTR

The results relate only to the items tested/calibrated or value assigned. ~—_r
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from t'\.eg;iv_,eujo(_?

I'ST_._.

Request No. 25-65 / 0398

2. Precision

2/5

MTC. ACL. No. 486 / 65

Conc.

(mg/l)

Element

Absorbance

Ave. sD
Abs.

9RS0Y

0.02 |0.0074| 0.0062

0.0065

0.0062

0.0070) 0.0068

0.0070

0.0065

0.0065] 0.0069 | 0.007 | 0.0004 | 5.76

Cd 0.30 | 0.0952| 0.0959

0.0951

0.0957

0.0952| 0.0950

0.0952

0.0948

0.0956] 0.0943| 0.095| 0.0005| 0.4%

0.70 | 0.2213]| 0.2180

0.2203

0.2208

0.2234] 0.2211

0.2196

0.2219

0.2201]0.2194] 0.221| 0.0015] 0.67

0.10 | 0.0096| 0.0098

0.0097

0.0102

0.0106 | 0.0097

0.0098

0.0099

0.0103] 0.00930.010| 0.0004 | 3.83

Cr 0.30 | 0.0309] 0.0302

0.0300

0.0316

0.0306 | 0.0299

0.0309

0.0297

0.0311]0.0296| 0.030| 0.0007 | 2.20

0.70 | 0.0659| 0.0667

0.0664

0.0648

0.0656 | 0.0662

0.0658

0.0638

0.0638| 0.0669 | 0.066 | 0.0011| 1.70

0.05 [0.0080] 0.0075

0.0078

0.0075

0.0077 | 0.0081

0.0080

0.0075

0.0074] 0.0076] 0.008| 0.0003 ] 3.26

Cu 0.30 |0.0417]0.0419

0.0412

0.0d421

0.0424 | 0.0420

0.0423

0.0403

0.0418] 0.0415] 0.042| 0.0006 | 1.47

0.70 | 0.0969| 0.0965

0.0972

0.0957

0.0961] 0.0958

0.0961

0.0963

0.0959] 0.0972| 0.096 | 0.0006 | 0.58

0.10 | 0.0090] 0.0105

0.0078

0.0099

0.0091 | 0.0093

0.0096

0.0094

0.0093] 0.0084 | 0.009| 0.0007] 8.11

Fe 0.50 |0.0462|0.0470

0.0464

0.0d64

0.0467 | 0.0462

0.0467

0.0460

0.0468 | 0.0466 | 0.047| 0.0003| 0.67

1.00 | 0.0867| 0.0886

0.0910

0.0892

0.08597 0.0873

0.0892

0.0885

0.0888| 0.0874| 0.082| 0.0013| 1.43

0.20 | 0.0091] 0.0095

0.0088

0.0087

0.0082 | 0.0094

0.0090

0.0087

0.0082] 0.0090| 0.009| 0.0004 | 4.94

Fb 0.70 10.0322|0.0321

0.0324

0.0318

0.0335| 0.0326

0.0327

0.0315

0.0336| 0.0321(0.032] 0.0007 | 2.09

1.50 | 0.0653| 0.0645

0.0663

0.0664

0.0652] 0.0671

0.0662

0.0666

0.0657 ] 0.0648| 0.066 | 0.0008 | 1.28

0.05 |0.0092( 0.0092

0.0097

0.0087

0.0085 | 0.0079

0.0096

0.0085

0.0084 | 0.0099| 0.009| 0,0007 | 7.33

Mn 0.30 | 0.0616(0.0630

0.0632

0.0633

0.0634 | 0.0628

0.0640

0.0633

0.0640 0.0629 | 0.063| 0.0007, 1.08

0.70 10.1396| 0.1366

0.1386

0.1377

0.1386 | 0.1386

0.1396

0.1380

0.1374{0.1383 | 0.138| 0.0009| 0.67

0.10 | 0.0102| 0.0092

0.0097

0.0104

0.0091 | 0.0105

0.0105

0.0098

0.0098 | 0.0102 0.010| 0.0005 | 5.22

i 0.50 | 0.0488 | 0.0489

0.0489

0.0495

0.0484 1 0.0490

0.0481

0.0452

0.0495| 0.0492 | 0.049| 0.0004 | 0.91

1.00 | 0.0976| 0.0979

0.0975

0.0992

0.0977]0.0973

0.0986

0.0962

0.09857 0.0932| 0.098| 0.0008

0.85

0.05 | 0.0340| 0.0349

0.0340

0.0352

0.0337 | 0.0351

0.0344

0.0345

0.0349 | 0.0343 | 0.035] 0.0005| 1.49

Zn 0.30 | 0.1669|0.1653

0.1628

0.1642

0.1657 | 0.1637

0.1659

0.1652

0.1654 | 0.1657 | 0.165] 0.0012| 0.72

0.70 | 0.3856( 0.3467

0.3445

0.3430

0.3422| 0.3444

0.3437

0.3438

0.3435] 0.3438 | 0.344| 0.0013 | 0.37

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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The results relate only to the items tested/calibrated or value assigned. = 5
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Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpaigtistr.or.th Website:www tistr.or.th

Office/Laboratory

Office

= ]

FM.BLMTC.002 Rev.4

S0i 1C, Bangpoo Industrial Estate, Sukhurmwit Road,
Amphos Muang, Changwat Sarnutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext, 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

196 Phahonyothin Road, Chatuchak, Bangkak 10900,

Thailand ]

Tel. { 7 Y 1 o
EranFEITNAUEN
ax. (B6) 9

E-mail ; sumaleegtistrorth

Head Office

35 Mu 3 Tamban Khlong Ha, Amphoe Khlong Luang,
Chanewat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:wwaw tistr.or.th

Office/Laboratory
S0i 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Armphos Muang, Changwat Sarnutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.orth

| 2.
Office r'r;,“. -ﬂ“'.r_- i
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand v
Tel. (pory 237 1
Fax. 'gﬂglﬁ:@? N ﬁwjﬂﬁm

E-mail : sumaleegtistr.orth
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. 25-65 4/5 MTC. . No.
Request No. 25-65 / 0398 3/5 MTC. ACL. No. 486 / 65 : AR 4 e L
3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.
3. Trueness
Element | Standard Value of RM| Readin: Error of Measurement | Error of Measurement | Uncertaint
2.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm. | . ok
(mg/1) (mg/1) (mg/l) (%) (me/1)
Element | Standard Value of RM|  Reading Error of Measurement | Error of Measurement Uncertainty 5 105 e "
0.100: 0. . 5.68 + 0.00
(mg/l) (mg/l) (mg/l) (90) (mg/) . . o P T 0017
= 2 .. R | + LK
0.02004 0.019 -0.001 5.19 + 0.004 | S0 = 0010 s 0.032
cd 0.30060 0.291 -0.010 3.19 + 0,006 : : : : —
0.70140 pan SRS AN £0012 3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of RM| Readin: Error of Measurement | Error of Measurement | Uncertaint
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm. i b
. (mg/1) (mg/l) {mg/} (%) (meg/1)
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty 0.1988 0.107 e 0
. i 0. .91 +0.014
) el apt Ll L b 0.6958 0.722 0.026 3.77 0.022
0.1002 0.101 0.001 0.80 +0.007 1'4910 1'463 0‘028 1Iaa = o.oru
" . =u.! - £ 0.
Cr 0.3006 0.298 -0.003 0.86 +0.012
0.7014 0.635 el 9.47 0023 3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element | Standard Value of RM| Readin Error of Measurement | Error of M t | Uncertai
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm. | " i . A ' cesuremen P
" (mg/1) (mg/1) (mg/1) (%) (meg/l)
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertzinty
0.04955 0.054 0.004 8.98 + 0.004
(meg/l) (meg/) (meg/l) (%) {mg/1) |
Py— s Ty o oo Mn 0.29730 0.317 0.0197 6.63 + 0.006
- - - - — 0.69370 0.682 -0.0117 1.69 + 0.012
Cu 0.3012 0.295 -0.006 2.06 + 0.010
0.7028 0.694 -0.009 1.25 +0.021

Continue 4/5
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A-TISTR
Request No. 25-65 / 0398 5/5 MTC. ACL. No. 486 / 65
3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.
E .-?r’“er.?] Standard Value of RM|  Reading Error of Measurement | Error of Measurement
(mg/l} {mg/l) (%)
0.099 0.003 3.03
i 0.495 -0.006 1.21
0.990 0.975 0.015 1.52
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | St d Value of RM|  Reading Error of Measurernent | Error of Measurernent | Uncerta nty
i (mag/l) {me/l) (96) (mg/1)
| 0.050 0.000 0.00 + 0.012
Zn 0.307 0.007 233 +0.011
0.700 0.660 -0.040 571 +0.015 |
Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)

which gives fidence of approximately 95%

Calibrated b Appr

Director of Analytical Chemistry Laboratory

Calibration date : 3 February 2022

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

FMBLMTC.002 Rev.d
Head Office Office

wak, Bangkok 10900,

= tanary v

-‘ Agilent Technologies

S

Agilent 5110 and 5100 ICP-OES ) ‘
Preventive Maintenance Checklist J

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more information about Agilent Technologies services please visit our web site using the following

URL http://www.agilent.com/en-us/services/analytical-instrument-services

Customer Information

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

¢ For customers using HF applications, the instrument should be returned to its standard sample
introduction system.

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

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

e If a system requires the use of additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional

Service Engineer’s Responsibilities

*  Only complete/printout pages that relate to the system being serviced.

+  Complete empty fields with the relevant information.

s Complete the relevant checkboxes in the checklist using a “X” or tick mark “v'* in the checkbox.
e Complete Not Applicable check boxes to indicate services not delivered, as needed.

e Complete the PM service in the order of the tasks listed.

e Complete the Service Review section together with the customer.

Agilent Technologies

Issued: 3 February 2017, Revision: 1.1 Copyright © 2017
Page 1 of 8
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

“£5- Agilent Technologies

System Information

Instrument system name and ID

b SW oy

Instrument system site and location

UANE [ 3rd Thor \aboraimy

List sy comp t product bers List the serial numbers of each component
. G R015A I MY Ra36001
5 6 30\ A z. BO1- 01993
3. 3.

4. 4.

5. 5.

6. 6.

T Tx

8. 8.

a. B.

10. 10.

ICP-OES Configuration table Circle the type or write in the type if other

Nebulizer Type

SeaSpray @eﬁ@ other

Spray Chamber

Cyclonic Single Pass | é{clonic Double Pa_si_j} other

Torch Radial @ual View)| other

Injector Diameter

Injector Material

2.4mm GSm@ 1.4mm | 0.8mm | other
—

Quartz (Cerarrﬁé\\l other

{ Issued: 3 February 2017, Revision: 1.1

Copyright © 2017

Agilent Technologies
Page 2 0f 8

% Agilent Technologies

Agilent 5110 and 5100 ICP-OES W
Preventive Maintenance Checklist J

General Preparation

@ Discuss any specific questions or issues with the customer prior to starting.
@ Review the instrument logbook.
A Perform general external inspection of system for cleanliness.

Check for proper installation of safety-related parts, assemblies, sensors ete.

@ Check for required firmware/software updates and verify with customers if they would like it
installed.

@ For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. /e

Run Instrument Performance test and record results in Instrument Performance Test Results Table -
Pre PM.

Inspect and clean the system

o Look for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

& Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

@ Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

88660

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

¥ Replace air inlet dust filter.
@ Replace high capacity air inlet dust filter element if installed. W/ 0
Remove and clean instrument water inlet filter.

G8481A Cooling water system

O Section NOT Applicable
El/ Drain cooling fluid and remove any particles from the chiller reservoir
g Remove, clean and reinstall water inlet metal mesh filter.
EI/_ Re fill with Polyclear cooling fluid.
Clean the cooling system Air filter and the condenser by compressed air or vacuum cleaner.

Copyright @ 2017
Page 3of 8

Agilent Technologies

[ Issued: 3 February 2017, Revision: 1.1




'::-'f Agilent Technologies
Agilent 5110 and 5100 ICP-OES '

~

Preventive Maintenance Checklist

SPS 3 Auto Sampler

{ Section NOT Applicable

Q Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

Using customer’s racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial.

0ooD

SPS 4 Auto Sampler

& Section NOT Applicable

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

QO Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner

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

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

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AVS4.6.7

@ Section NOT Applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

QO Check tubing including autosampler tubing for kinks or excessive wear
QO Check high flow pump for signs of leaks

Instrument Adjustment

a Check position of Zn peak, adjust if required.

in Check Argon Ratio, adjust to specified value if required.
EI/ Perform Detector Calibration.

@ Perform Instrument Calibration.

g Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PM.

@ For systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

Er Subsystem Communications Test
Air Flow

L Issued: 3 February 2017, Revision: 1.1 Copyright © 2017 Agilent Technologies

Page 4 of 8

Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

-

@ Water Flow
& Gas Flows

ﬂ'. RF Generator
@ Camera Test
a Optics Test
@ Nebulizer Test

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check
Radial | Axial - Radial Axial*
Zn 213857 nm SRBR |  4\05.(, | Qe4.d AFT5.0 4.2
Mn 257.610 nm SRER | WO Gk, T J1BAT 192.%01.7 DAL .9
Al 396.152 nm SBR 19 4.9 =3 V6.8 [
K 766.491 nm SBR 54 36 .8 6.4 299

* Axial result is not applicable for GBO16AA, GB012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test Result

Subsystem Communications Test P

Air Flow o ||-t\-_\ ]

Water Flow Il‘ffvv\"\.

Gas Flows [x Yod _
RF Generator -“_-r__. A%

Camera Test o2 iy

Optics Test | ‘:}.f‘ n

Nebulizer test '|,:’ 7

Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017
Page 5 of 8




- Agilent Technologies Agilent Technologies
Agilent 5110 and 5100 ICP-OES 1 . Agilent 5110 and 5100 ICP-OES 1 .
Preventive Maintenance Checklist J Preventive Maintenance Checklist J
ICP-OES Status Results Table ICP-OES Parts List Table
Note: These measurements do not form part of any specification and are for reference only.
Part description Part Number | Product /Model # where used | Quantity Consumed
5 3 i G8010A, GB011A,
Axial Pre-Optic Window G8010-68014 GS014A/GSO15A |
Measurement Standby Mode Plasma On Radial Pre-Optic Window G8010-68015 All f
Mains Voltage 2?_“‘ FAQ VAC 2. 913 VAC Polyclear Cooling Fluid G3292-80010 G8481A
i - All
M Cunrent 0.%04 g 004 % Purge Gas Filter G8010-60136 |
o : Rann All
U — 92 R °oq °e.7 . Air inlet filter G8000-68002 |
REAlr Flow (sensor spesd) 5.0 Hz \9.19 Hz High Capacity Air Filter G3010-60189 Optional
= Rotor seal for 6-7 port valve for -
Plasma Exhaust Temperature No measurement 2¢-7 °C AVSE/T G8494-60002 G8494A/G8495
Water Flow Oscillator No measurement .64 L/min i:rtsoi seal for 4 port valve for G8493-60002 GB493A
Water Flow Detector V.06 L/min .06 L/min : . : :
N R TRRA G8410-80123 SPS 4
Water Inlet Temperature 8.0 b | 8.0 °C -
Barb connector 2.5mm-1.5mm ID G8410-80124 SPS 4
Polychromator Temperature 35 0 G 35.0 °“G
PVC waste tubing,8mm od x 5mm
CCD Temperature -1k °c -39.8 °g id, 2m AL HER L
Thermal Stabilizer 5.0 °C 3%5.0 °C Additional Parts may be required from engineers stock:
Argon Supply Pressure 6T1.94 kPa 627.33 KkPa X axis drive belt 5410047500 SPS 3
Purge Gas Supply Pressure*1 £74.90 kPa G45. 40 kPa Z axis drive belt 5410047400 5PS 3
: HETEY NiA- ; Peristaltic pump tubing, PVC Y
Option Gas Supply Pressure*1 kPa Nif kPa SolvaFlex, 3 bridged, 3710049000 SPS 4
Nebulizer Flow No measurement 0.70 L/min
S -~ Restore system
Nebulizer Back Pressure No measurement \eh. 60 kPa
Plasma Gas Flow Mo idasninians 119%¢ L/min For HF applications, ask the customer to reinstall their sample introduction system.
Auxiliary Gas Flow No measurement (B Y] L/min Leave system in an idle state: on and purging.
RF Power No measurement \R00 w Guidance: If the PM service is performed prior to a qualification service, then use the qualification
RF Supply Current N Tnessirement B. 663 A procedure as a guide for final instrument set up and checkout.
RF Supply Voltage No measurement 184 6¢ 0 v Service Review
“1 If option installed { Affix the PM sticker to the system or instrument logbook based on the customer's request.
: A Complete the Service Engineer Comments section below if there are additional comments.
Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agilent Technologies Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agilent Technologies
Page 6 of 8 . Page Tof 8
©!



,- Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

RS R

&  Review the service and any test results with the customer.

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's IQ records.

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other items of
interest for the customer, please write in this box.

Other Important Customer Web Links

How to get information on your product:
d Literature Library - hitp://www.agilent.co
oestliterature

& Need to know more? - http://www.agilent.com/crosslab/university/
& Need technical support, FAQs? - http://www.agilent.com/en-us/support/landing/icp-oes
@ Need supplies? - www.agilent.com/chem/supplies

Service Completion

o ROR A wey 90vs
Service request number (008657 Date service completed NOv RoRy

Agilent signature Wovayat T Customer signature A

Document part number: G8014-90075

Agilent Technologies

Issued: 3 February 2017, Revision: 1.1 Copyright ® 2017
Page 8of 8

(Report Summary

Instrument Model
Instrument 1D

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES

GBO011A/GBO15A

WY 18030001
7.3.1.9507

3442

Test Before PM
11/30/2022 9:35:32 AM

Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass

Sensitivity Test Pass

Precision Test Pass

Page 1 0f 4
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Resolution Test Pass
\ Element Wavelength Specification  Width
| N (174.213 nm) £9.40 6.62
| As (188.980 nm) =820 6.20
‘ C (193.027 nm) £11.50 8.35
Mo (202.032 nm) 28.20 6.41
Cr (206.158 nm) £13.40 9.04
Zn (213.857 nm} =870 6.62
Pb (220.353 nm) <950 7.13
Co(228.615 nm) =17.20 g & Fird|
Ba (230.424 nm) <940 721
Mn (257.610 nm) £13.30 9.50
Mn (260.568 nm) £20.30 14.33
Cr(267.716 nm) < 11.00 814
Cu (324,754 nm) < 25.00 18.98
Cu (327.395 nm) <1420 11.24
Sr(338.071 nm) =<733.50; 24 .47
Ba (455.403 nm} =44.00 33.88
Sr (460.733 nm) <36.00 17.22
Ba (493.408 nm) <38.00 25.48
Ba (614.171 nm) <42.00 2547
Ar (B75.283 nm) =74.00 50.82
K (766,491 nm) £80.00 64.94
Page 2 of 4
wnsslinugu

Sensitivity Test

Radial

Element Wavelength

As (188.980 nm)
Se (196.026 nm)
Zn (213.857 nm)
Pb (220.353 nm)
Mn (257.610 nm)
Al (396.152 nm)

RBa (493.408 nm)
K (766,491 nm)

Axial

Element Wavelength

As (188.980 nm)
Se (196.026 nm)
Zn (206.200 nm)
Zn (213,857 nm)
Cd (214.439 nm)
Pb (220.353 nm)
Mn (257.610 nm)
Cr (267.716 nm)
Cu (324.754 nm)
Al (396.152 nm)

Ba (493.408 nm)
K (766.491 nm)

Specification
=46.0
2410

=z 14210

= 46.0

= 3518.0
=34

2340

=18

Specification
2 208.0
2159.0
=234.0

= 17430
242270
2320.0

= 10625.0
z1048.0
=19.0
26.0

= 60.0
z24.0

Method
SRBR
SRBR
SRBR
SRBR
SRER
SBR
SBR
SBR

Method
SRER
SRER
SRBR
SRER
SRBR
SRBR
SRBR
SRBER
SBR
SBR
SBR
SBR

Ratio
147.7
1111
410086
1925
11064.7
7.5
107.4
5.1

Ratio
2349
2181
1308.5
8364.0
77185
576.3
318421
44921
462
14.9
1906
368

Pass

Standard Blank

1156.5 555
1185.3 er.7
51959.5 159.6
2808.6 185.7
264165.0 567.6
490479 57705

1887710.3 174075
100805.9 16626.4

Standard Blank

3056.4 152.9
3865.1 271.6
15850.4 144.5

183037.8 476.4
1432402 342.8
14465.2 580.4
1411257.3  1958.9
183110.6 1632.2
371487.5 7862.9
278447 .4 17552.6
10061527.3 525198
1922163.4  50858.1

Page 3 of 4
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P

recision Test
Radial

Element Wavelength

As (188,980 nm)
Se (196.026 nm)
Zn (213857 nm)
Pb (220.353 nm)
Mn (257.610 nm})
Al {396,152 nm)

Ba (493408 nm)
K (766.491 nm)

Auxial
Element Wavelength

As (188,980 nm)
Se (196.026 nm)
Zn (206.200 nm}
Zn (213.857 nm)
Cd (214.439 nm)
Pb (220.353 nm)
Mn (257 610 nm})
Cr (267.716 nm}
Cu (324.754 nm)
Al (396.152 nm)
Ba (493.408 nm)
K (766.491 nm)

Specification

=260
=260
=150
<260
< 1.50
=150
$1.50
<150

Specification

=150
=150
<150
=150
=1.50
=150
=150
<150
=<1.50
=1.50
=1.50
=1.50

Measured
Value % RSD

0.82
071
0.43
0.76
0.60
048
0.89
0.42

Measured
Value % RSD

0.57
0,76
0.61
0.51
0.55
0.52
0.54
0.54
0.69
091
0.85
1.22

Pass

Page 4 of 4
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Report Summary
Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Agilent 5100/5110 VDV ICP-OES
G8011AIGBO15A

MY 18030001

7.3.1.9507

3442

PM Functional test

11/30/2022 11:43:36 AM

RF Water Flow(L/min)

1.44

Result Summary
Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
; Optics Test Skipped

Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass

30% Air Flow (relative 75% Air Flow (relative

speed) speed)

14.00 19.00
Water Flow Test Pass

Camera Water Flow Water Inlet Temperature
(L/min) °C)

1.06 18.51

Page 1 of 2
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Gas Flows Test Pass
Nebulizer Actual Flow  Back Auxiliary Actual Flow  Back
Target Flow Pressure Target Flow Pressure
0.70 0.70 163.37 2.00 1.99 108.49
Makeup Actual Flow  Back Plasma Actual Flow  Back
Target Flow Pressure Target Flow Pressure
2.00 2.00 112.85 18.00 17.91 23.46
RF Generator Test Pass
RF Power Supply Test Passed
RF Pawer Supply (V) 147 437
RF Oscillator Test Passed
RF Oscillator Freguency 0.000
(MHz)
Work Coil Current (A) 45,069
RF Pawer Supply Current (&) 1.997
Camera Test Pass
Integration Time  Standard Deviation Status
(ms)
Electronic Offset Test 1000 5.305 Passed
Dark Current Test 6000 0.578 Passed
Array Test 5 0.024 Passed
Linearity Test 0.118 Passed
Page 2 of 2
enahslinlug
L

Report Summary
Instrument Model
Instrument 1D

Instrument Serial Number
Software Version

Firmware Version

Agilent 5100/5110 VDV ICP-OES

GB011A/GBO15A
MY 18030001
7.3.1.8507

3442

Tested By PM Performance test
Test Completed On 11/30/2022 12:10:42 PM
Result Summary
Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Optics Test Pass
Radial Axial
Intensity 5674608 5823478
Wavelength ~ 737.212 737.212
Page 1 of 4
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Resolution Test

Element Wavelength

N {174.213 nm)

As (188.980 nm)
C (193.027 nm)

Mo (202.032 nm)
Cr (208,158 nm)
Zn (213.857 nm)
Pb (220.353 nm)
Co(228.615 nm)
Ba (230.424 nm)
Mn (257.610 nm}
Mn (260,568 nm)
Cr(267.716 nm)
Cu (324.754 nm)
Cu (327.395 nm)
Sr{338.071 nm)

Ba (455.403 nm)
Sr (480.733 nm)

Ba (493.408 nm)
Ba (614.171 nm)
Ar(875.283 nm)

K (766.491 nm)

Specification
=840
=8.20
<11.50
=8.20
= 13.40
=870
=9.50
<17.20
=940
=13.30
<20.30
< 11.00
<2500
=14.20
<3350
< 44.00
< 36.00
< 36.00
<4200
£74.00
< B0.00

Width
6879
6.09
8.29
6.30
8.05
6.77
7.02
11.67
7.39
9.48
14.25
7.94
18.99
11.33
24.44
33.86
17.51
25.56
24.96
59.38
65.63

Pass

wneslinuqu

Sensitivity Test Pass
Radial
Element Wavelength Specification Method — Ratio Standard Blank
As (188.980 nm) = 46.0 SRER 147.8 1149.3 54.8
Se (196.026 nm) 2410 SRBR 1116 1222.8 101.0
Zn (213.857 nm} = 1421.0 SREBR 4375.0 52592.3 1437
Pb (220,353 nm) z46.0 SRBR 199.8 27444 166.5
Mn (257.610 nm) =3518.0 SRBR 12801.7 285591.3 496.0
Al (396,152 nm) 234 - SBR 9.9 52888.6 48738
Ba (493.408 nm) z34.0 SBR 154.8 22872916  14698.1
K (766.491 nm) 218 SBR 6.4 1067016 14350.9
Axial
Element Wavelength Specification Method ~ Ratio Standard Blank
As (188.980 nm) 22080 SRBR 242.4 31701 154.8
Se (196,026 nm) 2158.0 SRBR 2261 4134.5 289.3
Zn (206.200 nm}) 22340 SRBR 11268 13782.0 146.5
Zn (213.857 nm) = 1743.0 SREBR B400.8 177166.3 4425
Cd (214.439 nm) = 42270 SRBR 7001.9 125884.2 3216
Pb (220.353 nm) 2 320.0 SRBR 538.3 12809.3 5326
Mn (257.610 nm) = 10625.0 SRBR 30846.2 1287989.0  1738.8
Cr(267.716 nm) =1048.0 SRBR 4396.0 167335.8 1424 4
Cu (324.754 nm) z18.0 SBR 521 373690.7 70331
Al (396.152 nm) 260 SBR 16.8 268357.7 15112.4
Ba (493.408 nm) 260.0 SBR 2252 101734415 449717
K (766,481 nm) 2240 SBR g7 1874136.2  46055.7
L
Page 3 of 4
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Precision Test Pass

Radial
Element Wavelength  Specification Measuﬁsn TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
Value CORPORATE SERVICES 3: EQUIPMENT CALIERATION AND TESTING SERVICES
As (188.980 nm) =260 0.60 534/4 PATTANAKARN ROAD 501 |8, SUANLUANG, SUANLUANG BANGKOK 10250 .
Se (196.026 nm) =260 0.84 TEL.0-2717-3000-27  FAX.0-2719-59484 CALIBRATION 0008
Zn (213.857 nm) =150 0.29
Pb (220.353 nm) <260 0.59 Cert. No.: 22TME72
Page.: 1 of 3
Mn (257.810 nm) = 1.50 0.28 C t.f, t f C l'b t'
; ertiricate o alipration
Al (396.152 nm) < 1.50 0.2
Ba (493.408 nm) <1.50 0.59 .
66,491 nm) S3EH 44 Equipment : Incubator
K (766.491 nm <1 ;
Axial Manufacturer : Memmert
Element Wavelength Specification welasu"r?? s Model : IPP 260
alue
As (188.980 nm) <150 0.71 Serial No. : V616.0066
Se (196.026 nm) £ 1.50 0.43
Zn (206,200 nm) <1.50 0.46 ID No. : UAE.MIC.032/2559
Zn (213.857 nm) <150 0.37 Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
Cd (214,439 nm) £1.50 0.48 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
= 1.50 48
Pb (220.353 nm) 0 Bangkok 10260
Mn (257,610 nm) =150 0.74 Location : Microbiology Laboratory (302)
Cr (267.716 nm) <150 0.26
Received Order : 3 May 2022
4754 nm =150 0.51
RiEgiatdany Calibration Date : 5 May 2022
Al (396.152 nm) <150 0.45 Ambient Temperature : (286%10)°C
Ba (493.408 nm) =150 0.81 Relative Humidity : (50+30)%
K (766.491 nm) <1.50 0.84 Calibrated by : Preecha Hiahib
Approved by : m ¥

Approved Signatory
() Pornthippa Tameyakul
(¥) Malee Butkruea
() Suwit Imjai

Issue Date : 11 May 2022

J 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
Page 4 of 4

Approval of the head of Corporate Services 3 : Equipment Culibration and Testing Sgiviges

anmslueungy

nasliaugu



Equipment : Incubator Cert. No.: 22TMB72
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2205-00030C-3
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acguisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022
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.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
s ‘3‘; Beginning Finished
1/2 ) Temp. ( °C ) 25 23
REL.Humid. { % ) 62 57
o ] AC Supply ( Volt ) 221 221
g lret)
9
H g |HEZ
B $ Position : Bass bl
— ID No.:
s W&'_ZTS,Z/?_L = = 1 19-15RTD-01
. 2 19-15RTD-02
w 3 19-15RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-15RTD-04
e B = 080 m 5 19-15RTD-05
be 60 o i = 880 m 6 21-15RTD-06
s 60 i - e 7 19-15RTD-07
Capacity = 0.24 m? 8 SR I
9 (ref.) 19-15RTD-09

naslunungu.

Equipment : Incubator Cert. No.: 22TM&72

Condition As-Received : Used ltem Page.: 3of 3

Reference : 2205-00030C-3

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available

Calibration uuc* uucH Temperature Temperature Overall Uncertality Coverage
Point Setting | Reading stability uniformity Variation Factor
gy | ey | eay (£°C) {c) (cy) | (+c)| &
25.0 25.0 25.0 0.021 0.18 0.33 0.30 2
36.0 36.0 36.0 0.077 0.96 1.8 0.33 2

Calibration Measured Temperature { °C )
Point Position
(°C) ) 2 3 4 5 ] 7 8 9 (ref.)
250 25.221 25.146 25.127 25.113 24.968 24,986 24.933 25.017 25.047
36.0 35.837 35.238 36.130 36.515 36.928 36.845 36.630 36.761 36.113

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

-olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) -

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % o <

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 .
TEL.0-2717-3000-27 FAX. 0-2719-9484

Cert. No.: 22TM503
Page.: 2 of 3

Equipment : Incubator
Condition As-Received :  Used Item
2205-00030C-4

CALIBRATION 0008

Reference :

Certificate of Calibration

Cert. No.: 22TM503
Page.: 1 of 3

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 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

Equipment : Incubator 1. Reference standard instrument;-
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : Memmert 1 ) Data Acquisition 34970A MY49023932 21LM8 06 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : IPP 260 3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Serial No. : V618.0033 Function of UUC* : Temperature Source
Fresh air setting : Not Available nment during calibration
ID No. : UAE.MIC.021/2561 | Beginning Finished
i . Temp. (°C) 23 22
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. REL.Humid. { % ) 53 54
3 Soi Udomsuk 41, Sukhumvit Road, 9 g AC Supply ( Volt ) 221 220
Bangchak, Phrakhanong, ., 3 =
Bangkok 10260 & His 8 S Ref. Std.
Location : Microbiology Laboratory (302) /ﬁ..‘f_ = ,: 7 = / il
“"""2,/04'2;:— T 1 20-16RTD-01
Received Order : 3 May 2022 a 2 20-16RTD-02
Calibration Date : 3 May 2022 o 3 20-16RTD-03
Ambient Temperature : (26 +10)°C Probe Installation Details : Dimension of Chamber : 4 20-16RTD-04
Relative Humidity : (50+30)% a= 50 com D= 0.50 m 5 20-16RTD-05
Ly - 6 20-16RTD-06
Calibrated by : Krisda Malee :; :g z: \:r; gﬁ; : 7 20-16RTD-07
Capacity= 026 m? L 20-16RTTR05
9 (ref.) 20-16RTD-09

Approved by : WLLL

Approved Signatory

( ;) Pornthippa Tameyakul
(/ ) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 10 May 2022

The Uncertainties are for a confidence probability of approximately 95%

enanslumugy
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3
/4 PATTANAKARN ROAD SOI I8, SUANLUANG, SUANLUANG BANGKOK 10250 et

E R

Equipment : Incubator Cert. No.: 22TM503 4 NSC-TISLTIS 17025
2 TEL. 0-2717-3000-27  FAX. (-2719-9484 CALIBRATION 0008
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2205-00030C-4
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source Cert. No.: 22TM333
Fresh air setting : Not Available Certificate Of Calibration Page.: 1 of 3
Calibration | UUC* uuc* Temperature Temperature Overall T Coverage
Point Setting | Reading stability uniformity Variation Factor
(cy (°E) (c) [£°C] (°c) (°c) (£°C) k .
22.0 22.0 22.0 0.051 0.095 0.19 0.30 2 Equipment Water Hath
44.0 44.0 44.0 0.10 0.83 1.2 0.32 2
Manufacturer : Memmert
Calibration Measured Temperature [ °C )
s Prakion Model : WNE 14
[ "G ) 1 2 3 4 5 6 T 8 9 (ref.)
22.0 22.238 22.200 22.139 22.207 22.184 22.178 22136 22.169 22.161 Serial No. : L416.0608
44.0 44 604 44 670 44,240 44,315 43.974 44.446 43.584 44.209 44.306
Average* : The average of 30 values in each position. ID No. : UAE.MIC.002/2560
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 Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
temperature at the reference location which are observed at the same time or at as close an observation time as 3 Soi Udomsuk 41, Sukhumvit Road,
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. Bangchak, Phrakhanong,
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation. Bangkok 10260
Uuc* : Unit Under Calibration Location : Microbiology Laboratory
Note : The reported uncertainty of measurement was included stability and excluded uniformity .
Received Order : 17 February 2022
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Calibration Date : 17 February 2022
factor k, providing a level of confidence of approximately 95 %. Ambient Temperature : (261 10)°C
Relative Humidity : (50+30)%
-olo-
Calibrated by : Suwit Imjai

Approved by : W!.u .

Approved Signatory

(/) Pornthippa Tameyakul
(¥ ) Malee Butkruea

Issue Date : 22 February 2022

The Uncertainties are for a confidence probability of approximately 95%

ept with the prior written

nenslueugy . e 1 LA BT

This certificate may not be reproduced other than in ful




Equipment : Water Bath Cert. No.: 22TM333
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2202-04440C-3

Procedure Used :-

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

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022
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.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
B { %R.H. ) { Volt )
Beginning of Calibration 21 85 229
Finished of Calibration 22 58 230
Position : Bty
: ID No.:
1 7O0RC143
; 2 2 TORC144
ek o | 3 70RC145
....... e 4 TORC146
5(ref.) 70RC147

Front

Lanmﬂﬂ%uqm

Equipment : \Water Bath Cert. No.: 22TM333

Condition As-Received : Used Item Page.: 3 of 3
Reference : 2202-04440C-3
Result of Calibration :-  ( * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* vuc* Average* Standard Reading { °C )
point Setting Reading Position
{°C) (°C) (°C) 1 2 3 4 5 (ref.)
445 44.5 44.5 44.498 44 481 44.482 44 518 44,534
Calibration | -, itormity | Stability Uncertainty b
point Factor
(°c) |G {70 (£°C) Kk
44.5 013 0.057 0.15 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

MNote : 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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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27  FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 22TM334
Page.: 1 of 3

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 :

({

) Malee Butkruea

Issue Date :

Water Bath
Memmert

WHNE 14
L416.0612
UAE.MIC.003/2560

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

Bangchak, Phrakhanong,

Bangkok 10280

Microbiology Laboratory

17 February 2022
17 February 2022
(26 £10)°C
(50 +30)%

Suwit Imjai

Mol -

i /} Pornthippa Tameyakul

Approved Signatory

22 February 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate ma

Approval of the head of Corporate Ser

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

e< 3 ; Equipment Calibration and Testing Services

@NEII by AILAN
A 0038095

Result of Calibration :-

Equipment : Water Bath Cert. No.: 22TM334
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2202-04440C-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 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 Model Serial No. Cert. No. Due Date
1 )} Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022
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.
(*) Without Adjustment

Function of UUC* : Temperature Source

Environmental AC Voltage Supply

(G} (%R.H.) (Volt )

Beginning of Calibration 21 65 229

Finished of Calibration 22 57 230
Position : Mch L
’ ID No.:
1 TORC143
A 2 2 70RC144
e Steet) 5 3 70RC145
. : 4 7TORC1486
5(ref.) 70RC147

Front
@nasluauay

a 1086055



Eguipment : Water Bath Cert. No.: 22TM334
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2202-04440C-4

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment
Temperature Source

Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
("C) (°C) (°C) 1 2 3 a 5 (ref.)
44.5 445 445 44,572 44.514 44,507 44,530 44,565
a
Callbration | )nitormity | Stability Uncertainty Bl
point Factor
(°c) [ 1G] (£°C) (x°C) k
44.5 0.10 0.042 0.15 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 %.

-olo-

Calibration Certificate |D
TH2058-096-040722-ACC-TH

Mettler-Toledo (Thailand) Ltd.

METTLER TOLEDO

B4B/4 - B4B/5 Lasalle Rd., Bangna Tal Sub-District

Bangna District, Bangkok 10260
+66 2723 0382
MT-TH.ServiceSupport@mt.com

NSC-TISI-TIS 17025
CALIBRATION 0082

Accuracy Calibration Certificate

Customer
Company: United Analyst and Engineering Consultant Co., Ltd.
Address: 3 Soi Udom Suk 41, Sukhumyh Rd., Bang Chak B
City: Phra Khanong Contact: Suwit Chotnok
Zip I Postal: 10260
State/Province:  Bangkok
orsertumeer—ILINNMNMIND
*«+ 03324014094+
Weighing Device
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Mode: MS6035/01 Asset Number: UAE.MIC.008/2553
Serial No.: il SR Terminal Model: N
Building: A Terminal Serial No.: NIA
Floor: 2 Terminal Asset No.: NiA
Room: Balance Roam (206)

Max. Capacity

1 620 g

Procedure

Calibration Guideline:

METTLER TOLEDO Work Instruction:

EURAMET cg-18 v. 4.0 (11/2015)
CPIW002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was perfarmed because the device
was not modified after As Found calibration. Therefore, resulls for As Left correspond to As Found,

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

@NEII by AILAN

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

accommodate specific calibration conditions.

Temperat ity
As Found | Stan: 22.8°C End: 23.0 °C Start: 45.9 % End: 58.3 %
As Found Calibration Date: 07-Apr-2022 Calibrator:
As Left Calibration Date: NIA
Issue Date: 08-Apr-2022 © Sirawit Chamchan
Approved Signatory:

H Kassakem Tassanachaisakul
O Santi Jitniyom
O Surachet Sukkate

Software Version; 1.23,0,268
Feport Version: 216,13
Farm Nurmiber: F103C

Wa

a 1096054

& METTLER TOLEDG Page 1of 5

This Is an original docurnent and may nat be parlially reproduced wilhout the

" lanaslumuay

written




Calibration Certificate 1D
TH2058-096-040722-ACC-TH

METTLER TOLEDO Service

Measurement Results

Calibration Certificate 1D
TH2058-096-040722-ACC-TH

METTLER TOLEDO Service

Error of Indication

Repeatability
Test Load: 200 g
U As Found
* 1 (Tast P
1 200.001 g NIA As Laft i (Test Point)
26d
2 200.001 g NiA
10 4d 3
A 200.001 g M
4 200.001 g A 3d-
5 200.001 g MiA 2d
3] 200.000 g M g 1d y
7 200.001 g MiA
] 200.001 g MIA
9 200.000 g NiA
10 200.001 g MiA
] 1
Standard
Deviation 0.0004 g MiA
6
The *d* in the graph rep the readability of tha rangei in which the
test was performed,
The results of this graph are based upan the absolute values of the differences
from the mean value,
Eccentricity
Test Load: 200 g
3 4
1 200.001 g MiA
2 200.001 g MiA
3 200.002 g MiA
4 200002 g MiA
5 200.000 g NiA
5
Maximum
Deviation 0.001g WA
The "d" in the graph represents the ility of the val in which

the test was performed.

Software Version: 1.23.0.268
Feport Version: 216,13
Farm Numger; F103C

& METTLER TOLEDO

v
Thia is an criginal decument and may nat be partially repreduced without -.le 1
writtan permigsion of the isswng callbration laboratory. aﬂ ms uﬂqu ﬂ.u

Page 2 of 5

As Found

1 0.000 g
2 0.500 g
3 1.000 g
4 50,000 g
5 100.000 g
6 150,000 g
7 200.000 g
] 300.001 g
g 400.001 g
10 500.001 g
11 600.001 g
=

E

€

-]

3 e
=

£

e

£

w

50,0009
100.000 g
150,000 g
200.001g
300.001 g
400.001g
500.002 g
600.001g

300

0.000 g
0,000g
0.000g
0.000g
0,000 g
0,000 g
0.0014g
0,000 g
0,000 g
0.001g
0,000 g

Calibration Points [g]

SRR SR U PR SR SR VRS

** As Found

* psleft

-~ For impraved legibility of the graphics
i only increasing measurement points
are shown and measurement points
close 1o zero are not displayed.

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the

coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 35%.,

The user is respansible for maintaining environmental conditions and the setlings of the weighing instrument whan it was calibrated.

Software Version: 1.23,0.288
Faport Version: 2.16.13

Farm Number: F103C

L}
This i an origingl docurment and may nat b2 parlially repradused without T 1
written permission of the sswng callbration laboratory. nmi uﬂquﬂ‘u

@METTLER TOLEDO

Page3of 5



. METTLER TOLEDO Service sy METTLER TOLEDO Service

TH2058-096-040722-ACC-TH

Test Equipment Measurement Uncertainty of the Weighing Instrument in Use
All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by Stated s the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
an accredited calibration laboratory, the errars of indication, The value R represents the net load indicatian in the unit of measure of the device.
‘Waight Set 1: OIML F1 Temperature coefficient for the evaluation of the measurement uncenainty in use: 3.0-10%/K
‘Weight Set No.: WS55 Date of Issue: 08-Jul-2021 g
Temperature range on site for the evaluation of the measurement uncertainty in use: 3K
Certificate Number: CCM-0137-21-C Calibration Due Date: 07-Jul-2022

Linearization of Uncertainty Equation
Weight Set 2: OIML E2

Range 7
Weight Set No.: WS80 o Date of Issue: 23-Feb-2022 i = e As Found AuLot
Cerificate Number: _C208581631 Calibration Due Date: 14-Aug-2023 1 0.001g 6209 Ui=1.2mg+ 00186 malg - R [y
Thermo Hygrometer To optimize the stability of the linearization, besides of the zero load only increasing measurement points with & test load of 5% of the
measurement range ar larger are taken for the calculation of the linear equation.
Equipment Mo.: IN161 Date of Issue: 14-Jun-2021
Certificate Number; 21H1220 e . Calibration Due Date: 01-Jun-2022 Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)
Net Indication As Found As Left
Remarks 0.062g 1.2 mg 1.9% NIA NIA
FACT adjustment functionality activated 0.620g 1.2mg 0.20% MNIA NI,
6.200g 1.3mg 0.021% NIA NIA
Equipment condition: Good
62.000 g 24 mg 0.0038% M, MNIA
Mext calibration according to customer's procedure §20.000 g 13mg 0.0021% NIA NIA
Calibration data not decide by calibration laboratory
End of Accredited Section
The information below and any attachments to this calibration certificate are not part of the accredited calibration, = =
: :
€ 5
- g !
2 g
3 =2
g 2
2 =
3 k:
T
H &
Welghing Range [%)] Reading [g]
As Found As Leift
Software Version: 1.23.0.262 © METTLER TOLEDO Page 4 of 5 Software Version: 1.23.0.258 ©METTLER TOLEDD Page 5ol 5

Report Versian: 2,16,13 This is an ariginal document and may not be panially regroduced without the Report Version: 2.16.13 This is an original decument and may nol be partially reproduced without the

Y L}
o W 2 e TR S S laﬂms~luﬁ1uﬂu Farm Number: F103¢ writtan perméssion of the Issuing callbraben (aboratary., lﬂms1u n’]uﬂu
Q |



s“‘@"‘z
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i.w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ?C' //F\_\:‘:\\ :\3
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 by

NSC-TISI-TIS17025

TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008 Equipment : Autoclave Cert. No.: 22TM89
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2202-04440C-1

Procedure Used :-
. i . Cert. No.: 22TM89 Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
C ertlfic ate Of C allbratlon Page.: 1 of 3 measurement method with Data Acquisition which connected with Thermocouple Type T
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Equipment : Autoclave Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
Manufacturer : ALP 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.
Model : CL-40L 4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
Serial No. : 802664 (** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
ID No. : UAE.MIC.014/2550 complete containment and sterilization of infected condensate is considered to be essential
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
3 Soi Udomsuk 41, Sukhumvit Road, sterilization which are required to be dry at the end of cycle.
Bangchak, Phrakhanong, Result of Calibration :- { ") Without Adjustment
Bangkok 10260 Function of UUC*: Temperature Source
Location : Air Analysis Unit - = - .
o : Environmental
Received Order : 17 February 2022 - e ey T(%RA) [ (Vait)
Calibration Date : 17 February 2022 Beginning of Calibration 27 68 226
Ambient Temperature : (26+10)°C D Finished of Calibration 27 65 226
Relative Humidity : (90 +30)% 2 . L Ref. Std.
Position Description
Calibrated by : Kunchit Promprat ID No.:
1= |Center of chamber 22-10TC-01
2= |Temperature sensor 22-10TC-02
Approved by : Waly, - 3= |Exhaust port 22-10TC-03
Approved Signatory
(/) Pornthippa Tameyakul
(¥ ) Malee Butkruea
() Suwit Imjai
Issue Date : 22 February 2022
The Uncertainties are for a confidence probability of approximately 95%
an in full. except with the prior wril
uipment Calibration and 'I'Lmiu:.:_ ices. . . M .
tanasluauny @nas luAuay
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Equipment : Autoclave Cert. No.: 22TMB89

Condition As-Received : Used Item Page.: 3of 3
Reference : 2202-04440C-1
Result of Calibration :- (* ) Without Adjustment
Operating parameter Set : Temperature = 122 *C
Sterilization period = 30 minute
UUF.:* UIJ(T"* - Average* ' Stability Press‘ure Nty Coverage
Setting | Reading | Position | Standard Reading Reading Factor
ey 1 L°en (°c) (£°C)| (MPa) | (z°C) k
i 122.373
122 122 2 122.421 0.32 0.12 1.2 2
3 122.292

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

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 %.
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