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List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) | Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-004-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 pm (PM,,) 3393
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P801 12 Mar 22 11 Mar 23 -
Particulate Matter < 10 pm (PM,,) - (Thailand-Japan)
3 |Mass Flow Meter Benzene Alicat Scientific, Inc. MB-5SCCM-D/5M Miracle International AD2110-274-0001 1 Nov 21 31 Oct 22 -
57730 Technology Co.,Ltd.
4 |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)
Benzene
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H1587 27 Jul 22 26 Jul 23 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
Benzene
6 |Nitrogen Dioxide Analyzer  |Nitrogen Dioxide Thermo 42C UAE Consultant Co.,Ltd. 19042022 19 Apr 22 18 Apr 23 -
42C-0508011076
7 |Nitrogen Dioxide Analyzer  |Nitrogen Dioxide Thermo Fisher Scientific 42C UAE Consultant Co.,Ltd. 07042022 7 Apr 22 6 Apr 23 -
0517512000
8 |Nitrogen Dioxide Analyzer  |Nitrogen Dioxide Thermo Electron 42C UAE Consultant Co.,Ltd. 07042022 7 Apr 22 6 Apr 23 -
0517512001
9 |Nitrogen Dioxide Analyzer  |Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07042022 7 Apr 22 6 Apr 23 -
CM08130002
10 [Nitrogen Dioxide Analyzer  |Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 19042022 19 Apr 22 18 Apr 23 -
Instrument 42C-67174-356
11 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 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

12 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 08042022 8 Apr 22 7 Apr 23 -
1200906874

13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co. Ltd. 07122021 7 Dec 21 6 Dec 22 -
1200906876

14 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co. Ltd. 03042022 3 May 22 2 May 23 -
1200906876

15 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co. Ltd. 03042022 3 May 22 2 May 23 -
1201778111

16 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co. Ltd. 03042022 3 May 22 2 May 23 -
1201778113

17 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 22042022 22 Apr 22 21 Apr 23 -
1201778116

18 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -

2015PSIG

19 [Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 29042022 29 Apr 22 28 Apr 23 -
1180540068

20 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 29042022 29 Apr 22 28 Apr 23 -
1180540069

21 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 26042022 26 Apr 22 25 Apr 23 -
1180540074

22 |Carbon Monoxide Analyzer |Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 26042022 26 Apr 22 25 Apr 23 -
YNA3AGTT

23 |Carbon Monoxide Analyzer |Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 26042022 26 Apr 22 25 Apr 23 -
YRLHTB7G




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
24 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
25 |Wind Speed/Wind Direction [WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 22022022 22 Feb 22 21 Feb 23 -
2111DT0004
26 |Wind Speed/Wind Direction [WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 25032022 25 Mar 22 24 Mar 23 -
2111DT0041
27 |Wind Speed/Wind Direction [WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 25032022 25 Mar 22 24 Mar 23 -
2111DT0052
28 |Wind Speed/Wind Direction [WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 25032022 25 Mar 22 24 Mar 23 -
2111DT0058
29 |Wind Speed/Wind Direction [WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 25032022 25 Mar 22 24 Mar 23 -
2111DT0065
30 |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.
31 [Sound Level Meter LAeq 24 hours Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22081 25 Jan 22 24 Jan 23 -
0005286
32 [Sound Level Meter LAeq 24 hours Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22082 25 May 22 24 May 23 -
0005289
33 [Sound Level Meter LAeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-249 1 Apr 22 31 Mar 23 -
0005304 Co.,Ltd.
34 [Sound Level Meter LAeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-248 1 Apr 22 31 Mar 23 -
0005344 Co.,Ltd.
35 [Sound Level Meter LAeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 23 -
0005394 Co.,Ltd.




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
36 [Sound Level Meter LAeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-247 1 Apr 22 31 Mar 23 -
0005395 Co.,Ltd.
37 [Sound Level Meter LAeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-105 11 Feb 22 10 Feb 23 -
0005396 Co.,Ltd.
38 [Sound Level Meter LAeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-035 21 Jan 22 20 Jan 23 -
0005398 Co.,Ltd.
39 [Sound Level Meter LAeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-036 21 Jan 22 20 Jan 23 -
0005400 Co.,Ltd.
40 |Sound Level Meter LAeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-103 11 Feb 22 10 Feb 23 -
0005402 Co.,Ltd.
41 |Sound Level Meter LAeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-101 11 Feb 22 10 Feb 23 -
0005405 Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.

Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of [Due date of| Remark
No. Calibration | Calibration
Stack

1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E22-08034 17 Aug 22 16 Aug 23 -
Hydrogen Sulphide USA. 1701018
Mercury

2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 650090 11 Feb 22 10 Feb 23 -
Oxide of Nitrogen as Nitrogen Dioxid 60899698
Carbon Monoxide

3 |Gas Detector TVOCs RAE Systems, Inc. Mini-RAE 3000 Executive Trading Limited RA 111/22 21 Jul 22 20 Jul 23 -

592-925267




List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Workplace
1 |Primary Flow Calibrator Calibrate personal pump TSlInc 5300 Innovative Instrument 22-AFM-039 22 Mar 22 21 Mar 23 -
53002052003 Co.,Ltd.
2 |Aneroid Barometer Respirable Dust Barigo, Germany - Technology Promotion Association 22P2724 22 Jul 22 21 Jul 23 -
Hydrogen Sulphide (Thailand-Japan)
Benzene
Methanol
Toluene
Xylene
Hexane
3 |Dial Thermo-Hygrometer Respirable Dust Barigo, Germany - Technology Promotion Association 22H1586 27 Jul 22 26 Jul 23 -
Hydrogen Sulphide (Thailand-Japan)
Benzene
Methanol
Toluene
Xylene
Hexane
4 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 22-ACT-373 8 Jun 22 7 Jun 23 -
(Acoustic Calibrator) 6307 Co.,Ltd.
5 |Sound Level Meter LAeq 8 hours’ LAmax Rion, Japan NL-42 Innovative Instrument 22-ACT-060 2 Feb 22 1 Feb 23 -
00709670 Co.,Ltd.
6 |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.
7 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 22-ACT-610 22 Sep 22 21 Sep 23 -
67627 Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Workplace
8 [Noise Dosimeter Noise Dosimeter Svantek Sv 104 Innovative Instrument 22-ACT-033 21 Jan 22 20 Jan 23 -
91925 Co.,Ltd.
9 |Digital Light Meter Light Extech Instrument, 407026 Innovative Instrument 21-LXM-154 12 Nov 21 11 Nov 22 -
Taiwan A 016905 Co.,Ltd.




List of Instruments Certification for Water Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Sl pH100A Technology Promotion Association 22CH541 19 Apr 22 18 Apr 23 -
JC03335 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 22TW45 18 Feb 22 17 Feb 23 -
HEOH0008 (Thailand-Japan)
3 |Conductivity Meter Conductivity YSI Pro30 Technology Promotion Association 21CH1155 31 Aug 22 30 Aug 23 -
18C103131 (Thailand-Japan)




sen15lususasaauLiisu/mIudau wnsaslionanysziniesfuRn1siaseit dmsuliaszinunindandon

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
i3esilandnysziasfiRnisinsizvinuniweinia
1 |Analytical Balance ﬁuaxaaﬁm (TSP) Mettler-Toledo AB204-S / National Food Institute, TH2058-097-040722- 7 Apr 22 6 Apr 23
(Readability 0.1 mg) Huazoasuualiiiiu 10 1128312528 Ministry of Industry, Thailand ACC-TH
2 |Analytical Balance (PM-10) Mettler-Toledo AB204-S/FACT / National Food Institute, TH2058-098-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.1 mg) B108115858 Ministry of Industry, Thailand ACC-TH
3 |Gas Chromatrography - LUy Bruker 451-GC / BR1201M099 World Tech Enterprise SV2205/20385 19 May 22 18 May 23 -
Mass Spectrometer (GC-MS) a1s9unsdsenedns (VOCs) Scion Scion-SQ / GQS1203F021 Co.,Ltd.
CP8400 / BR1203M331
4 [UV-VIS Spectrophotometer [NOX as NO2 Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP21-016 31 May 22 30 May 23 -
H2S Technologies MY15410009
5 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
2021-064
6 |Atomic Absorption Hg Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL. No. 7 Mar 22 6 Mar 23 R
Spectrometer (AAS) Technologies AA240FS / Technological Research (TISTR). 486/65
MY13160001
w3eslandnystiaafinisiszinuniweinia uazih
7 |pH Meter Mo, aeunnd Hanna HI2020-02 / National Food Institute, 2203135-001-01 8 Jun 22 7 Jun 23 -
Instrument C0051107 Ministry of Industry, Thailand
8 |pH Meter Mettler-Toledo Seven Easy 520 / National Food Institute, 2202093-001-01 16 Mar 22 15 Mar 23 -
123052512 Ministry of Industry, Thailand
9 |Conductivity Meter Arnsilai SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24220084 22 Mar 22 21 Mar 23 -
16300356
10 [Analytical Balance asuIuaDY fifled Mettler-Toledo XSR205DU / Technology Promotion Association 22MM210 26 Apr 22 25 Apr 23
(Repeatability 0.01 mg) 009071872 (Thailand-Japan)
11 |Hot Air Oven Memmert UF55/ Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23
B216.1666 (Thailand-Japan)
12 |Analytical Balance Unsuuazlaify, Mettler-Toledo XSR204 / National Food Institute, 2202934-001-01 13 May 22 12 May 23
(Repeatability 0.1 mg) Ulnsidenilelnsmiveu C117635043 Ministry of Industry, Thailand

Ustn ghudin wouwdead weus Budided reudauauy drin
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sen15lususasaauLiisu/miudau wnsaslionanyszinieslfiRn1siaseit dusuliaszinunindanindou

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
13 |COD Reactor Fod Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2219-0480 9 May 22 8 May 23
(Heating Block) 4500052101
i3eslandnysziiasfiRn1sinsizvinnniweinia wazth
14 |BOD Incubator Tlof Arco uca-1320 / Technology Promotion Association 22TM90 17 Feb 22 16 Feb 23 -
(UAE.LAB.015/2561) (Thailand-Japan)
15 [BOD Incubator Arco UR-1320 / Technology Promotion Association 22TM305 7 Apr 22 6 Apr 23 B
(UAE.LAB.018/2551) (Thailand-Japan)
16 {Incubator navlsuuuaiise Memmert IPP 260 / Technology Promotion Association 22TM672 5 May 22 4 May 23 -
(Cooled Incubator) V616.0066 (Thailand-Japan)
17 [Incubator Memmert IPP 260 / Technology Promotion Association 22TM563 7 Apr 22 6 Apr 23 R
(Cooled Incubator) V615.0187 (Thailand-Japan)
18 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM334 17 Feb 22 16 Feb 23 -
L416.0612 (Thailand-Japan)
19 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM565 7 Apr 22 6 Apr 23 R
L414.1407 (Thailand-Japan)
20 [Analytical Balance Mettler-Toledo MS603S / National Food Institute, H2058-096-040722-ACC-] T Apr 22 6 Apr 23
B0070110311 Ministry of Industry, Thailand
21 |Auto Clave ALP CL-a0L / Technology Promotion Association 22TM89 17 Feb 22 16 Feb 23 -
802664 (Thailand-Japan)
22 |Atomic Absorption Jsen Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL. No. 7 Mar 22 6 Mar 23 R
Spectrometer (AAS) Technologies AA240FS / Technological Research (TISTR). 436/65
MY13160001
23 |Atomic Fluoresence Usensiu (‘iﬁ'mma) Analytik Jena mercur DUO plus / Analytik Jena FarEast Maintenance Protocol 4 Apr 22 3 Apr 23 -
Spectrometer (AFS) K170A0153 Thailand Ltd. C04-006
24 |Fluorescence Spectrometer |Ulasiieslalnsaiveu Perkin Elmer LS 55/ Perkin Elmer Ltd. FLR1001-2021 18 Feb 22 17 Feb 23 -
(thnsa) 81440
25 |Turbidity Meter ANUYY Oakton T100IR / Technology Promotion Association 22CH1184 5 Sep 22 4 Sep 23 -
1120501017 (Thailand-Japan)

Ustn ghudin wouwdead weus Budided reudauauy drin
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sen15lususasaauLiisu/miudau wnsaslionanyszinieslfiRn1siaseit dusuliaszinunindanindou

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
26 |Digestor Unit Total Kjeldahl Nitrogen (TKN) FOSS 2520auto / Sithiporn Associates Co.,Ltd. 2202361-001-01 4 Apr 22 3 Apr 23 -
TECATOR 91794469
27 |Distillation Unit FOSS KT200 / Sithiporn Associates Co.,Ltd. 5874 30 Nov 21 29 Nov 22 -
(Kjeldahl Method) TECATOR 91790524

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

Ustn ghudin wouwdead weus Budided reudauauy drin
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No.| Instrument/Equipment Parameter Manufacturer | Model/Serial No. Calibrator Certification Date of [Due date of| Remark
No. Calibration [Calibration*
Lﬂ”i‘aaﬁaéw%’u%mswzﬁ@mmwﬁq
1 |pH Meter ﬁﬂmﬂm"ﬂuﬂiﬂ-ﬁw, Hanna HI2020-02 / National Food Institute, 2203135-001-01 8 Jun 22 7 Jun 23 )
qquﬁ Instrument C0051107 Ministry of Industry, Thailand
2 |oH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2201793-001-01 1 Mar 22 28 Feb 23 )
1231155210 Ministry of Industry, Thailand
3 |Analytical Balance J3uuasiuIuany Mettler-Toledo AX105DR / National Food Institute, 2200708-001-01 24 Nov 21 23 Nov 22 -
(Readability 0.01 mg) 1122100406 Ministry of Industry, Thailand
4 |Hot Air Oven Memmert UF55 / Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 ]
B216.1666 (Thailand-Japan)
5 I“Uﬁ‘lJLLaz‘éﬂﬁu Mettler-Toledo AB-204S/FACT / National Food Institute, 2203120-001-01 1 Jun 22 31 May 23

Analytical Balance

(Readability 0.1 mg)

1129361010

Ministry of Industry, Thailand

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

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer's specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0041
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity
Measured | Actual Deviation | Tolerance | Result
Value (m/s) | Value (m/s)
1.0 1 0 09-11 Pass
20 1.8 0.2 -22 Pass
5.0 5 0 .7-5.3 Pass
70 7.2 0.2 .0 -8.0 Pass
10.0 9.9 0.1 .5-10.5 Pass
20.0 20 0 9.0-21.0 Pass
Wind Direction
Measured | Actual Deviation | Tolerance | Result
Value Value
45° 43 2 42-48 Pass
135° 135 0 132-138 Pass
225° 227 2 222-228 | Pass
315° 318 3 312-318 Pass
0° 0 0 357-3 Pass
Inspection | Actual ‘ Deviation ‘ Tolerance ‘ Result
Room Temp | Value
[ 242°c | 248 | 06 | 232252 | Pass |
Atmospheric| Actual Deviation Tolerance | Result
Pressure Value
998 1001 3 994-1002 Pass
Environment conditions :

Air temperature: ___ 22 °C

Relative humidi %

Static pressure: ___102.2  kPa l:

Performed by: -j‘”“ I

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei wawé,iﬁﬂﬁq’hmuq" Lﬂﬂa’ﬁ‘luﬂquﬂ"
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SCARLET|T

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer's specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0065
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration
Velocity
Measured | Actual Deviation | Tolerance | Result
Value (m/s) | Value (m/s)
1.0 1.0 0.0 09-11 Pass
20 2.0 0.0 -22 Pass
5.0 48 0.2 .7-5.3 Pass
70 74 0.1 .0 -8.0 Pass
10.0 9.8 0.2 .5 -10.5 Pass
20.0 19.8 0.2 9.0 -21.0 Pass
Wind Direction
Measured | Actual Deviation | Tolerance | Result
Value Value
45° 43 2 42-48 Pass
135° 136 1 132-138 Pass
225° 225 0 222-228 | Pass
315° 315 0 312-318 Pass
0° 2 2 357-3 Pass
Inspection | Actual Deviation Tolerance | Result
Room Temp | Value
[ 242°c | 242 | 00 | 232-252 |Pass |
Atmospheric| Actual Deviation Tolerance | Result
Pressure Value
998 997 1 994-1002 Pass
Environment conditions :

Air temperature: 22 °C

Relative humidity: 62 %

Static pressure: ___102.2  kPa j 1:

Performed by: e J

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106‘Tma:]7ll,jmuqu
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer's specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0052
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity
Measured | Actual Deviation | Tolerance | Result
Value (m/s) | Value (m/s)
1.0 0.9 0.1 09-11 Pass
20 1.9 0.1 1.8-22 Pass
.0 4.8 0.2 .7-5.3 Pass
.0 7.0 0 .0-8.0 Pass
0.0 9.9 0.1 .5 -10.5 Pass
20.0 20.0 0 9.0 -21.0 Pass
Wind Direction
Measured | Actual Deviation | Tolerance | Result
Value Value
45° 45 0 42-48 Pass
135° 137 2 132-138 Pass
225° 223 2 222-228 | Pass
315° 316 2 312-318 Pass
0° 1 1 357-3 Pass
Inspection | Actual ‘ Deviation ‘ Tolerance ‘ Result ‘
Room Temp | Value
[ 2a2¢ [ 240 [ 02 | 232252 |Pass |
Atmospheric| Actual Deviation Tolerance | Result
Pressure Value
998 1000 2 994-1002 Pass

Environment conditions :
Air temperature 2 °C
Relative humidity: 62 v
Static pressure: ___102.2 kPa

i Lin

Performed by:

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

[
4F-3,No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City mb‘im'ﬁ‘l"ﬁquﬂu
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer's specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0058
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity

Measured | Actual Deviation | Tolerance | Result

Value (m/s) | Value (m/s)

10 1.0 0.0 09-11 Pass
.0 19 0.1 8-22 Pass
.0 5.0 0.0 .7-5.3 Pass
.0 72 0.2 .0-8.0 Pass
0.0 9.8 0.2 .5 -10.5 Pass

20.0 20.0 0 9.0 -21.0 Pass

Wind Direction

Measured | Actual Deviation | Tolerance | Result

Value Value

45° 47 2 42-48 Pass

135° 135 4] 132-138 Pass

225° 224 1 222-228 Pass
315° 315 0 312-318 Pass
0° 359 1 357-3 Pass

Inspection | Actual ‘ Deviation ‘ Tolerance ‘ Result ‘

Room Temp | Value

[ 2a2¢c [ 245 [ 03 | 232252 |Pass |
Atmospheric| Actual Deviation Tolerance | Result
Pressure Value

998 1000 2 994-1002 | Pass

Environment conditions :
Air temperature: __ 22 °C
Relative humidit; 62wy
Static pressure: ___102.2 _ kPa

i L

Performed by:

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

[
4F-3,No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City mb‘im'ﬁ‘l"ﬁquﬂu




SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

514511 Sirinthom R Banghumns, Beagplud Banglok 10708 THAILAND RECTE =TS 13335
TelD-7435-8300 FawD-3433-1679 e-mailcal-centendiithiphomocom Biiplwwaceilhiptemann  Sammamaunrs

Cort. No, : ACLII081

Pags = Lol
. .
Calibration Certificate
Equipmcnt ; SOUND LEVEL METER
Manufacturer LARSON DAVES
Made - LaT Micrphen 375802 | Preamplilicr FRML 1 T1#
Serial No.: DIFIEG ¢ 011740 N5G0ST
1D My .
Condition As Foand : GO0
Customer ; UPNITED ANALYST AND ENGINEERTNG OOMSULTANT (LAE)
81 501 UDOMSELUE 41, SUKHUMYIT ROAD,
BANGCHAK SUR-HSTRICT,
FHRAKHARONG MSTRICT, BANGEOK 10060
THAILANEL
Location = =
Amhbicnt Temperntare { B0 +3) b o
Pressure 1 i 103 3 ) ks
Relutive Humidity : | S0 =20 ) LY
Received Date : 1B JANLIARY 2012
Calibration Date ¢ 26 JIANLUARY 2022
Dhate of luime : 26 JANLIARY 2022
Calibrated by : Mathakorn Pisutpaisan

[ Thanakul Peicharai }

Thiis centificato # issoed in acconlzmce with the requiressents ol ISEVIEC 17023 sundand, may no be reproduced
antber dhavn i fuall, enepi wish the prinr wrinen approvald of the head of Calieacion Laboraiory.
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Cerifloabe No . I-ACT-80
Teoguent N | Hoag-2020- 1060

Sowad presurs lovel Culibratinn Results : Wit Adjustreent
2 Calibration Husge Wirkowt Adjwrmcar (48] Adpastmient (d8) Uncertalnty | Asceptares Uk
) rired Errur Mizmured Errur [ET L] Clas {23
S8 B ¢ 1000 Elx AT ALLE = = i L]
116 dll 7 V0O M 11LEL ALLE = % nil an
Freqaency ol Ssund pressore bevel
Calsration Raage Wighaut Adj Axceptasce limi
Mz Mewsared (Hzh | Ervor %) | Messored {Heb | Ervor (%) & ) Class | { = %)
b dflb ¢ RO By e o . % win am
114 48 ! 1908 Hz 100000 oo - - ain @«
Totnl Harmondc Distvnian phes Nalse of Sound pressure bevel (THEHN %)
Calibratisn Range Withoed Adjminai Adjriment Uncerimingy | Accopizacs i
{He) Mesaured %ih Mleasnired |} i+ %) Ol | { & %)
G4 dB 1100 HE oy = fan 24
114 000 He (1) BAdn HE |
Finte =

ocopuacs |k s IDCWSAL91T Ol |
T cathraten rrvsts o for cabnre v cETT

T o B v

End of Calitirwtion
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SITH IPQORN; SITHIPORN ASSOCIATES CO.LTL.
i CALIBRATION LABORATORY

Continuation of Calibracion Certilicate

Curi. Mo, 3 ACLIIORI
ol Mo, 3 VORSACHS

Pages @ dof8
Reesult of enliberution ;.
1. Absalate sensitiviey
Relerenme Measured Aocepianoe
Aroustic Signal Vinhoe Dhrviation Limit
(a8} (d8) (dB) (dii
U35 (93.56) 940 an .3

1, Belf-pemerated noise
2.1 Normal test

Meanured Vila:
{dB
i

2.2 The micreplume of the soumd level meter was reploced hy electrical sipral inpt devics,

Frequency Plersuned value

Wiighting (L]

A - weight 30E

- weighi Hs
Flai 38

3. Acousticnl signal bests of [requency widghling:
Adeter Thee-fleld acoustic respomee at n evel of B4 dB

Frequensy Dheviation from varioes frequency weighling response curve (di3)

1Hz1 Acoepianes

i) ¥ i Limiis.
125 1 ol 10 =15
VKD 1.2 02 02 & 0.0
BIHK i1 3.2 32 250

.
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SITHIPOR N, SITHIPORN ASSOCIATES CO,LTD.
kA CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
ek CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, @ ACLIZE
Jdal No. 1 VORSACHE

Pages 1 SofE
o, Ehectrical signal teats of Frequency weightings
Weighiing network nesponse with nelagive 1o 1 kHz,
Frequency Dieviation from varous: frequency waighting responss curve KE)
[Hz) Pl Crunight gl Acoepime
Limits
i3 00 00 0 a0
125 0o a0 (0 14
350 ] 0 [ 1.5
50 i [il] e +1.3
1HH) [E1] 00 Ok 1.0
0 i LA o +20
A [E] {10 Dy 230
KO 1Lt 0.8 oo 450
TS0 o 08 ol A5 A -}

E Freqeency and ilmee weightings al | kHz
3.1 Freqeency weightings al 1 kHe

Measured Treviated Accepimoe

Frogquensy Wl Vabse Limits
Weighting (4B ) (R ) (di)
A - weight (1] i -
C - weight 940 [ +02
Flat [T o0 =02

5.2 Tione woiphting ai 1 kHz

Mzamured Dheviated Acceplanee

Frequenicy Value Ve Limits
Weighting. (di | (4B} (iR
Fasa 40 .0 #
Shom: [ [X] e

Leq 4.0 00 #{L]

i, Lo = Borm stability

SLM Display | SLM Display | Deviated Apcrpanee
Frequency al initial  final Ve Limsies
Weighting (it [k ) (4R ) LiE )
A = weight .0 4.0 00 0.3
v
wnensluAuA
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Cert. No. 1 ACLIDE)

duob Mo, § VORSACINMY

Pages  : JofE
Calibration Procedure = CP-AC-02

Calibration Method :

This cuipment was calibimed by based on IEC-81672- (3013) Standaed fior sound level meier (SLM1.

Thee 818 had iests 40 Acoustical and Eleciracal signal tests of frequency weighting with Aneches: chamber med Relenence
Srmudaed] Insimensents,

Far tests results o gach ilems were made by ohservation of cach Instrments display s s with SLMs disply.

Condition of this result of callbration =
1. Referenze Sandard Instramenes :

Instrumeni il Serial Mo, Cert. Mn, D Mats
Winvefiorm Generior Jazion MY TOTE EF-0012-21 10-Feb-22
Waveform Generaior EELANTE] MYS2RIZTD EF-00E1-21 10-Peb-22
Diigital Multimeter A3461A MY II220104 EELBP, Q840584 10-Febr22
Digital Mulfimetcr 33a61A MY SI220078 FEL.BP, 03036 08-Feb-22
Digital Multismeser Jdda1A BIVEHIZEZTY 151807288 0-1  15-Sep-22
Progrimmahle At BAAT- 1070 H2100014 |S00-0TTTIE  DB-Mar-I7
Condenser Migraphons 4180 2077900 k- 100E-21 05-Feb-22
Measiming Amplifier NA-S2KAL JASES An-3000-21 1§-Fetr322

2, This resuill of caldbeation was found accurme as shown en date and place of enlibration for this calibrated em omly.
3, This venificate ks iraceahle in the intemational system of unil masined o

3.1 Mational Institute of Metralagy (Thaitand ).

3.2 Thailand Instituie of Schentific amd Tecknological Research (TISTRL

Lﬂﬂﬂ‘li‘l&iﬂ'JUQN
7 RAA

OF-TE 1 2002060

SJT H I PORN; SITHIFORN ASSOCIATES CO,LTD.
i CALIBRATION LABORATORY

Cantinuation of Calibration Certificate

7.

Cort, Mo, © ACLIIRI
Joh Mo, VOSSACTHMY

Pagis ¢ Aafd
Summary af Measurement Resall ;.
Uneertalmly | Maximus-permitted
Paraseter Pass | Full usceriainty of
Lt messmrement (i)
1. Alescbase senslibeity v 02 HiA
11 Self-gomermted naise ol 02 HiA
1 Acoistical signal tests of frequescy weightin
125 He ) 03 [
10000 Bz v 03 06
000 Hz v [T ot
4. Eloctrical sigaal tests of frequency weightings
Foe 10 Hz o d kHz v [} [T
For = 4 kil to 10 kHz v [iE] 07
Foe = 11} kHz w 20 kHz R - X} 10
5. Frocency and time weightings a | kHz v a1 02
6. 1.0ng - term stnbility v ol (X
7. Levul lingarity on The peference kevel minge 15 0.3
B. Level linearity inchadie the kevel range control v 02 03
19, Tune hurst response v 02 [E]
160 Peak C sound level v 02 015
11, Overkud [deation v - 02 023
12, High kevel siability v L 0.1
'
enanslamuny
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SITHIPOQRN, SITHIPORN ASSOCIATES CO,LTI.
o i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, M. ¢ ACL2I0R]
Job Ma. ¢ VOREACTIY.
Piges ¢ Hald

11 Orverbead indication

Mhcasered value { dH ) Deviaed | Accopisnce
Posilive Nigalive Valug Limits
one-half cycle | one-half cyele (£ %] (B}
832 BRA 0.2 &5

12, High livel stability

SLM Display | SLM Diisplay | Deviaied Aereounee
Frequency o imitial al fimal Valiie Limits
Wighling (4R ) (i) (dB [}
A - weight [ 1370 o 03

The reparted sceriainty is hased on a stimdind uneenninty sedtplied by covemge factor £ =2

of any value falkowing providing a lavel of of approx B

Emd of Calihration Certilkeaic —
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
: ) CALIBRATION LABORATORY

Continuation of Calibration Certificate

451-4510 Sistharn R, Bangbusu, Bangpled Bangkok 10700 THALAKD WO THTE L7005
Telo-2835-000 Fawg-2415-1670 e-maibcal hi veom g ithipham.com L
Cert. Ko, = ACLIZ0RE
Pages ¢ lalH

Calibration Certificate

Equipment : SOUND LEVEL METER
Munufacturer : LARSON DAYIS

Moded - LxT2 Microphone 375B02 / Preamplifier PRML x T2R

Serial Na.: (289 /010732 1 056076

1D Naw: *

Condition As Found : [

Customer = UINITED ANALYET AND ERGINEERING CONSULTANT (UAE)

B 501 UDOMSLE 41, SUKHUMYIT ROAD,
BANGUHAR SUB-MSTRICT,
PHRAKHANONG DISTRICT, BARGEOE 10260

THAILANE.

Lacation : “
Ambient Temperalure ; |0 +3) "
Pressare § [y +3) &P
Relative Humidity : {500 420} L]
Received Date : 1B JAMUARY 2022
Cabibreation ate : 26 JANUARY 2022
Dt of Issue 28 JAMUARY 2022

Calibrated by : Maihakem Pisutpaizan

Approvid by ¢

© ~
i Thamskul Peichurai )

This: i lsauied il with the requi of IBOVIEC 17025 sandard, may not be reproduced

cilier than in fll, except with the prior writtos approval of the head of Calibration Lahorssory,

wnensluAuA

QFTR DA 6

Ceri. M. : ACLIINET

dob Mo, 2 VOSSACTHIS
Pages 1 Gol8
. Level linearity oo the reforence level range
Antiipalod Mewairnd Deviated Arcepinnce
Walug Walug Vi [Limirs
(dB ) il } 1dB ] (B}
13500 135.1 1 211
134,10 134.1 .1 211
133.00 1331 0.1 +1.1
1320 1321 0.1 =11
13100 [EIN} .1 an
| 250 129.1 0.1 +1.1
1340 1241 0.1 i L1
(L] 181 1 +1.1
[NEX:] 1id.| i1 +1.1
L] 0.1 0.1 +1.1
[LEX:] .| 1 11
L] 1 ] +1.1
a4 . i x1,1
0] L] (hil i L1
B0 .0 w0 +1.1
00 7.1} [ i1
O T 1 *1.1
690 LA i x1.]
640 &0 kil +1.1
00 5.0 o1 11
540 .0 () &1
a0 45| 1 1,1
40 442 0.2 an
o 186 6 1,1
'
wenanslamuny
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SITHIPOQRN; SITHIFORN ASSOCIATES CO,LTD.
; i CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. 1 ACLIMOBI
Job Mo, VORSACHHHS

Pages ¢ TodE
H. Level lnearity including the level range contrel
Anticipated Measared Drevianed ACCTpEIET
Range Walue Valug Vil Limnies
1dB 3 | dIB b (8 ) LB )
140 w0 .0 0.0 .5
9. Tone burst respunse
Time Tine buest Amicipased Mlensured Dreviated Acceplance
duration, Th Cyele Valug Waluz W e Limaes
Weighting {ms b il b () {dB) 1da
0,25 1 1080 1078 0.2 1550
Fast 2 k] 170 16,7 L3 1, 2%
200 B0 1340 1338 Akl =140
i 2 ] 00 [1EY k3 1.5;-50
2 B 1276 1273 1 =14
35 1 Wik NA A 1.5-50
SEL 2 3 Hid NiA WA L 23
2 w0 HiA Wik A =10
T, Pesk O sound level
Mumber of cyele Anlicipaled | Mesvred Deevisted Apcepeance
in Vb Valug, Lepeak) Vil Laus
st sl {dB ) Ll ) (e ) {dB )
[ 133.0 1334 00 =
Oz 1364 1357 4.7 434
Mumber of cvele Amticipied | Messared Dieviated Apcepuance
in Value Valuz Vahs Limnits
Vi siga| Gl ) LB | (&8 ) {dB )
Conkimmous 133,00 1330 00 =
Positive lall eyele 1354 1352 02 24
Megative half cyele 1354 1352 02 +24
'
wnansluaIugy
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
gl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cort. Mo, ¢ AC1L22082
Jab No, ! VCREACDA
Pages  : Jal#

Summeary of Messurement Hesalf ;.
L "
Parameter Pass | Fail uneeriaimiy of
{dB} measuremest (i B)
1. Absolute sensilivity v 0.2 Mia
2. Seligenerated moise v 02 M
3. Aconstical signal tests of frequency weightings
125 Hz Ld 0.5 i
1) Hz . 0.3 [
SIHHI Hz ¥ 03 0.7
4, Ebcctrical signal tesis of Frogeency weightings
For Lt Hz 1o 4 ki ¥ [ [
For = 4 kElz 10 10 kz o i 07
Fr = 10 kkEz in 20 kike o 03 Lo
5. Frequency ond tise weightings o 1 kHz v [ 0.2
6. Lomg - term stahility i [N 01
7, Level Bincarity o the reference |evel mnge I 0.2 0.3
8. Level Emearity including the lovel rnge control . 0.2 03
4. Tom: borsi response ¥ 02 3
10, Ptk € sosand Jevel v 0.2 0,35
11, Orvestoad i ¥ 0.2 [
12, High level suability v 0 ]
' '
wnensluAuA wnansluaaugy
QF-TE] 204 -04-02 1050 7 ﬁé‘_
; o
slTHl PGRN SITHIPORN ASSOCIATES COLTD. 5 |T HI PQR M SITHIPORN ASSO0CIATES CO, LTI
CALIBRATION LABORATORY o o CALIBRATION LABORATORY
Continuaticn of Calibration Certificate Continuation of Calihration Certificate
Cerl. Mo, ¢ AUL2ZIRD Cerl, N = ACLI20H2
Job No. ! Joh M. @ VORSADM4
Pages Pages :© alB
Calibration Procedare : CPAC02
Besult of calibration ;.
1. Absalute sensifivity Calitration Metbod =
o This e wis calbeated by basod on IEC-51672-3 (3013} Sumaand forsoued vl meter (SLM)
Aevatie Signsl Value Deviailon Limis The SLM bad ieats b Aooustical and Eleziriesl ssgnal iests of fraquency weighting with Anechoic chamber and Reference
[dm) [dB} (48] {dB) Stumdond [wstruments. ) : )
93,9 (93.98) 240 T} 0 For tests nesults of ench e were made by ohservation of cach Irstruments display and also with SLM s display,
2, Sell gemeraind walae Candition of this result of ealibration :
2.1 Meemal tes I Refierence Standaed Instrusents ©
Insirsment Mpcief Serinl Nn, Cert. Mo, Due [ate
Messured Valoe Wavefiorm Cemerlur 132108 MY FOTE EF-D0I2-21 10-Fb-22
[dB) Wawkorm Gatrcraior 135118 MYS2302742 EF-O0IL21  I0Feba2
98 Digital Multimeter 13461 MYS3220104  EELBP 054264 10-Febe22
Digital Multfmiace RECTHEY MYSI220076  FELRP 030384 08-Febe22
2.3 The microphene of the sound kevel meter was replaced by choctrical sigrmal input devies, Dighal Multimeser 44B1A MYNIZETT J-ISIBTEERS 1] 1-epel
Frquency Bt s Pengrammahle Atenusse MAT-1070 62100114 1SOOMITTIAE  OE-Mar-22
Wightimg (dH ) Condenser Microphone 4180 2077900 Ak 100-21 i-Feb-22
A - weight 204 Measuring Amplificr NA-GZKA 3450454 AABE-Z] 16-Feh22
C - weight =i
™ e 2. This result of calibration wis found scourmse as shown on date and place of galibration for this calibraned item only.
3, This ceniflcaie is srecenble io the inicmational sysem of unil maintained s
3, Asousticsl signal tests of Mrequency welghtings 5.1 Matinnal Tnstiute of Metelogy {Thaitand).
Muter free-field apcestic resporss al & bevel of 84 4B 3.2 Thailand Institule of Scientific and Technologien] Research {TISTR)
Fregquency Duvistion froim varsus frequeney welghting response carve (d13)
iHe) . : . Ayl
i ol Limiis
125 1.1 3 0z =05
1000 42 2 0l & LD
B0 16 .6 26 250
ienanslumuny wenanslumuny

F-TEL - -0 7 3 ;‘_ QF-TE] I3 7_ 8 :



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. X, 1 ACLIDOEY
Julb No. 1 VOSSACTMA
Popes  : Tof§

B, Level Bocarity including the beved range condral

Anticipaned el amared Deviaied Apcepiamee

R Yalue Value W Limsrs.
{dB ) (B p 1 dB ) LR
140 pat'] 4.0 na M5

9, Tone burst response

SITHI PQRN; SITHIPORN ASSOCIATES OO, LTI
- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Time Tone burse Amticiparied Mearured Dreviaied Arceptance

duration, Th Cyele Value Walse Vil Linnits
Welghting {um} (dB ) 1 dBL ) 1 dR ) (4B}

a5 1 106,00 7% 13 15:-50

Fast 2 E 1170 LI6T A3 L0;-1.5
2 B 134, 1355 -ib | sl

Siow 2 B 108,11 075 -2 1.3;:-84
200 B 127.6 1276 04 =10

0.13 | N'A A A 1440

SEL 2 L M MA N& 10525
2iM} B WA A MR 1.0

10, Pewk C soumd Jevel

ember of cyclo Anticipated | Memsured Dievined Acceplance
in Valoe Value, Lepenk Walue Limits
tesl dignal | it ) (dH ) (-] (i
Coniinuous 13840 133.0 L] i
One 1364 135.8 L 3.1
Mamber of oycle Aniscipaed | Mezsunsd Digvisstail Acoeplanice
in Walue Walue Walue Limits
test sigral [ dB} (B ) [E1i1) (dR ]
Contlnuous 1334 1330 il 5
Pasitive half cyole 1354 135.4 no £2.0
Megative balf eyele 1354 1354 i =210
.
wnensluAuA

F-T5 | 21206

7

SITHI PD RN, SITHIPOHN ASSOCIATES CO,LTD.
i i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, 1 ACLIISE]
Joh Mo, : VOSSACMS
Puges  : Eol®

11, {hveriaad Indicarion

Mueasured value {4 } Dievinbed Agooplanc:
Positive Hegative Wl Limils
vosehall cyele | ome-half eycle [dR ] [di}
9.2 54 02 1.5
12, Hilgh level stnbility
SEM Display | SLM Display Dievismied Aosuiang
Frogesrsy i) al fmal Walue Limits.
Weighting {dn y (dlli } [E ) (dB )
A - weighi 13700 1370 Ol &0,3

The repeeted uncemainty is based on a stomdan] wmoerainty maltipliod by covempe fenr k=2
or any vahee follewing caboulation, providing 3 lsvel of confidence of spproximately 93 %

Emd of Calibration Cerfilicate

wnaslumuay
&

QF-TE 2k~

Cerie No, 1 ACLIDG2
Job Mo, VOSSACHIE

Pages  : Sofd
4. Electrical signal seses of frequensy weightings
Weighting netwark response with relmtive 1o 1 kite
Frequency Devialion from varkus Frogeency welghting response curve (dI)
Hz) Arpiples
Fla Crweight A-weight i
a3 09 oo (1] 220
125 0 ol nn e
250 a o 0 14
S0 UL o 0o L5
10K g a0 (1] +1.0
2000 04 al 0o *20
ATHH] (5] -1 00 4540
FHH) L) LA 0o =50
15000 <A | .1 ol 50~

&, Frequency and lims weightings a1 1 kHz
5.1 Froguency welghtings m 1 kHz

Messured Deviaied Agcepiomoe

Frogquency Vi Vadw Limits

Weelghting {8 (dB ) (adld 3

A - wright 840 [

- weight [ [ 402
Flat 940 a8 202

5.2 Time weighting ol | kHz

Frequancy Wilue Vb Limies
Weeighting 1 dR ) {dB) (i)
Fasi 940 20
Slow 844 4140 #dLl
Lig LK 040 2411

. Lamg - term stahility

SLM Diisplay | SLM Diplay Devaaiesd Accepiamce
Frequency at iniied st final Valae Limits
Wiaghisg (B ) (4B ) {dB ) (I )
A - weighi [ w4 [ £03
wenanslaumuny
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SITHIPORN, SITHIPORN ASSOCIATES COLLTD.
rAy CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, : ACLI20HZ
dab Mo, 1 VORSACDD44

Puges 1 eoff
7. Level Bmearity on the referesce bevell range
Anticipated | Messured Dievisted Agcopance
Wb Walue Valug:
(dB ] LBy Ldit)
1350 1350 00
1340 134.0 L]
1330 13301 [
1320 1320 0
1310 1310 ]
1200 1240 o
| 24.0 12400 (L1
1190 1150 Ll
1140 1040 [EX1]
9.0 1080 o)
144 164,10 L1
L] R0 ok
44.0 S an
RO.0 w0 [E11]
B0 B0 o
A4 TEA [E11}
70 T4 ik
9.0 .0 [i11]
640 o on
00 S50 oo
3440 =Ho o
49.0 450 an
440 40 [i11]
o0 o on
'
wnansluaIugy
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INRETVATIVE INSTRUMENT CALIRRATION L%
TR MENT
B0 S TIMARIHEN || AR B s el

WEAD TR

FEL: 12080 | WA #0001 57140

Carificas bo TEACT-HE Coriificate of Calihras
L (SRt 2
5. Electrical signal test of frequency weightings, Waighting retwork rescone with rolative to L kiz Mo URITED ARAL ST ARDH ERGEREERNG CURSLLTART 00 LT Commifoute Ka | I-40T-28
: O [— seddrom + 0 Sl Uk 1, Stianrets Rood, Nangohak, Frokancag, Narghok Woquod e : Moy 2006
) UNCENTARNTY
Welghcing Hespomm carve L =)
S it A B [Ty 2 iam i +am i sl
Uinik Uiadier Calbrarion: ety
e 1 an A i
Meanameert o Srund Leve o Mimphin Clss + 3
1 an L 1
Mgt ARSI DAY Marrgons Waki
[T s [T [T aml
Sl + LTH rcrophras 3t
o a i iz 2
I8 (T Freamglifer Wkl
o an an ] T S
m + UAEEPL] |3 2E Frommpirier 3%
En L m
- uloan Wb S il
il T
Caliasan Laxiummeni asd Dcisih
s e A i il
pE— LY
1B an -l +5,-INF i
Moy i SRR NNAH
B Fenguency and Hme waightings st 1kt [ BRI
UL Seifng st Mcmared Acreptancn 5
= Rocoed D 23 by Y
REF o ERR Lirsn Calwwad Tits LET G
L o - Lo LEL.] Culforackan Procodues + I e CP-SLA-I bt e T B 16720 £ 3 Kemtimacwsgaticn - Sotisd Ml marson - Pas: 1 Pariandic s
A Hlam g s uz P o s— [Trye—
C Ham et L (v o Mty Sinaatard
& fam i i 0k |msreren Tacwnd L = Thueelibrarion Ty
trube Horopiere ks dank 1BRET] 19 Sy 102 LA
UL Scidng st Menared Actoptmcr
UNCERTARNTY gy Carms st uatst-cal ITAOIRE 4 e 002 =
FUR A REF [T ERR
e Sk Sl ] 18 Ccimker 1921 WE e
LLL Tiew Bewpan i HE B v am —
Faa Ham 1 wa ol
Ve repori wacertais b buscd v standard acerisiary Fedngal by (e Cavamge Faser i = 3, poos kg i bt f con fana sppanimatly ¥5 %
S Ham 18 g ur (1]
Loy Ham e w i

Cabbraim by : o Appraved By :
g | masgai|
e oo

Th i rekmec ndy uunmmmﬂ-uwMuMm_%ﬁaﬁm ™ N T et saak e Lﬂmﬁ,

EETHUMENT CALIA TR LAK PRI ATIVE TS THUMERT CALIIATION LAI

e IHSIVATA ST R BT

AT

AR s KA AR |8 I SUNTIVAKSEN 1] LAAHEDS BASG KAR)

At B oL L R A R P

i

SIS ASEL PV SANRT PRAK A P RS M THAIL AT

THL ol S 5 31 T 2o " L
Page
CamiSoas e EEACT-8 Ceraficass M FATT
Poqueni Ko e o Ll ] R 20220829
1. Long Term Stabikty 1, Indiation ot the calbration check gy
U Sating lesared icoepismce [ET— f— [—— g Jr—
ARCERTAINTY INCERTAINTY
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The meassrssend reval by il stslerents of conformily with spocificatios oaly relate 1o the item cdlitvaed
Traceahility of Certificate :

The Interregsiernl Sysicm of U

it (1) (brcaigh

WIMT Ciertificate Mo, MW-0013-22 for Muss Flow Calibraser (20 SCCUM) Serial Bo, GIDS7IG20, Due 22-'ebe24

End of Certilkears

Pape Bl 3

wnensluAuA

MIRACLE INTERNATIONAL TECHNOLOGY CO_LTDH ﬁ
e
314 Bugweek Rd Do Denghe Bugkok 10160 o 7oy

F
Tl (-HIS-4641-6 Fo (-EAES-8640 b Do it i th okt B
fr—-5
R
BIREl Cu1BRATION CERTIFICATE
Certifeate Mo, ¢ L20E 0260001
Dhaie lssued @ 07-Hoy-22
Cusbiner + Utniited Anafyst and Enginesring Consalien o Led.
81 Soi Udimsuk 41 Subhumvit Road Banpehab. Phakanong Bangkok
10260
Equipmeni 1 Wlies Fliow Meter
Manufaclures + Alicm Scientific
Model i+ MB-SROCM-IVEM
Herinl Mo o §T7an
0 M T N £ UAE EMA2 1602553
Drate Reevivel £ 31022
Draie Calibrated = DFheav-22
Calibrated by = M Jame Khaothong

Calibratien Method or Calibration Procedure Lised

bt meshod | CP-34 by comparisas against mass flow calibrator.

This vertificate is traceable i natiomal sandseds, which realize the units of mersurement according.
b Wz Intereantional System of Linas (51}

[Rasuli of Calibriizn

The reporied wnceriinty of measuremest wes besed on siamdand uncemaingy meltiplied by
eoverage feemr k= 2, providing a leved confldence approximatety 93 percent.

This wertificate may noi be reprodeced other than in [l exeept with 1he prior wrillen approal of
the Miracle imemational Technology Company Limissd.

[CERTIFIED
Approved by 6#“;04\}\.[

[ Mr. Sarayuth Tochim)y

Page | of 3
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TEL 0271 2300034 FAN. L2155 T
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it
ot
TECHSOLOGY FROMOTION ASSRIATHIN [THAILARD-JAPARN]
LT E SERVICES 3: EOUIFMES T CALTBRATR0N AND TESTING SERVICES
=
gt

Certificate of Calibration  Swenenene; zsar

Page: 1OIT
Eguipment : O Thaarrea-Hygeomita:
Manuacturen Bargo This caryboats may it be reproduced ot [han in
e with he grior aritier approval of e head of
R = Copatats Sanacas ] Raupmar] Caltimton ard Teatirg Senvicas
Sariad o.: =
OHo; LAEARY, 12172550
Conditien As-Arceived Lised kam
Rrceived Dame: 20 Juy 20
Cadlbeation Duie: 22 July 20E
o 3T July 202
Bufuranca: 0TS Submied By: Ui Ansheat and ling neeing Corsssten S2, 11
mmbient Tomperature: | 35 £ 3] °C
Al ative Humiding: [stam}E 1 5ol Udomeek 41, Sukhurmal Road, Bangatak,

Prrskhancng, Bangkoi 10260

Peocedum s Calbrtion wise conduckid siing is-hois calibrlon procidens CR-HOZ accoding o comparkinn
Wil stancird chibd mirver seeer for bumalily measumesant ricn and somparson with standand

o Husctins ko hurmicity § leTperiiune Clamiter.
Cosgition of this resull of sallbrien
T Raforoscs stasdar irelumens |
Insirement Madel Serial Ha, Codificrie Me.  DusDute
1) St Clvllisd Wi Hygromalir S D P StaEl 1 17 Sap 2020
2) Standerd HumitpTampnestun M an ATET THOZST1 13 Dmc: 2027

Z.The carifican i valid only to the fem caieied on dote and plocs of calibeation,

3. This Gertfication & imcankin 15 Ihn Intematioznl System of Und maistained at-
Mitional |sstiut of Stinderds wid Technology [NIST) , The Unded Sites of Americs
Malieel loeifuin of Wetroiogy Thalland [HINT]

:
CaSbrated by :  Somchal Dumwor Approved Signabary 1 ¢ s i
Iseup Dale: 03 hegust 3022 191 Chairh Wossanpa
[ | Pomiinge Tamoyaku
| |'¥ipem Tastimw)
.
wnaslumunu
» 0283723
Cort. ot Zvi6a7
Pagn.: 20l 2
Haosult of Galibration:: Eaione Adustment
Function: Humidly measurement.
Reference Standard uuc Uinoertainty
Temperature  Humidty Reading Enror o1 Moasuroment
rci (RH] R P4RH) (#%ALH)
_/0 401 = 21 18
50 00 57 -3 18
60 800 M S F1]
Hosull o Calimation:- Afer Adpsiment
Funciion: Humidiy maasunment.
Reference  Standard uuce Urecariinty
Temgarmure Huridity Ropdirg Error of Mossuromant
re (4ALH) RH. 4R (%RH)
260 a0 an Eiil 1]
250 G600 Lo oo 18
®0 BOO m 30 20
Rissuilt od Galbwation:- Witz Acfustsan
Flmt o Tomperalirs measunemant
Stundard uuc* Uncartaingy
Tempacsburs  Rasding Error of Messmuremait
(8] ] (3] 5]
20.00 200 oo {13
0 =0 004 072
3001 300 ET 072
3504 0 i 072
] A (1] 072

UUC" - Unit Linder Cabbraton
mmpaﬂuumummdmuuumnl-uuﬂmjmm Mﬂ}wbﬂ
i oA taCtar K = 2,00, etviting confisancs sl aperoanla B5%

-alia-

ot

wnaslumuay
alligm?

-
TECHNCLOGY FROMAOTION ASSOCIATION (THATLAND-LAFAN) ﬂ\‘:?f
CUSEPORATE SERVICES 31 EQUIPVENT CALITRATION ARD TESTIRG SKRVICES  ShE5 i
I TATTARARLA RN RCIATH SO 18, SARLUAN, SUANLUASI, RARCEGH 1125 @
i

T D22 TAXK, 027 1M AT TR
LTS

Certificate of Calibration e M. EiFETE

Page: 1o 2
Equipment : Aneroid B
I " B Thiz cartificain may nol be rezroduced ofar s in bl
ABSARd W i priat siten agprovel of e e of
ol ; - {Corporata Bervices 3 Equiprasl Caltrubsn and Testiyg Sawses
Berlal Mo
10 Ko LUAE A8 D127

Candison As-Recaned: Lasd bam

Racaterd Daa: 20y M@z
Calbralion Dute: 23 Juy M2
Fafuren e 2HTDEBANED Bubmitied by Unitest Analyst ard Enginearng Conutant Go 4

Ambiant Temperatur: | 23 £ 2] "G
Foalative Husidity. [s0ei5) 2
Admospheric Freseum: 340 mbar

B Bod idoimeik &1 Subhuret Roed, Bangehak,
Pheakhanceg, Banghnk 10260

Procedurs st T cablvalion mids Condious iy Cirect COMprE0n meinod ngainst Pressurs Mamsenng nsiamans
Blangiaed acconding W inhouse calzrion progeder TF-FID, waing ™ DKO-R -1 - Calbraion of Pesssur
Oiigeni, E8iton 032014 " 5a 3 puidelines.

SCondiion of iies result of clibration
1.Feferesce sasdants inslemenis |
Instrument Mol Gerial Ha, Canifiale Mo, Bus pots:
1} Blandard Banomed ez (EF-LhE ] WP-O0TE-22 02 May 2023

3, Ths irstrumsnd mis iSSlAlo2 i voTFCol CRGALALon ard cemar of the il was usad as the mvdsrncs vl
3.This resufl of calbraion was made on requesied al e point specibed by ooslormar,
A.5cale and corvarsion factor 3 1 KPa = T.80067 mmHg
& Thi Fmau ool cabibrabion inabrurmant wis i 8okl pASSUR:
. This instnamant was used chion B og pressuse meda,
7.The cericats is vald ool 10 (e dem calitealed on deis and place of celibrafon
1. This Carificabion b Irsceable b th Insersbonil Syslen of Uil Saatmees at.
“Hwcns iratiue of Mavekgy Thaseed [HINT)

Approvad Signsbory © E‘H*.P"l R
| 1Phalingn Prabpaipal

[ 15um Susancasi
| aitand Panurach

wnasluaunu
u 0293205

Calbrated by | Suwh Asszarms
suslne: 2 juy G2

Cenifo: JEFITER

Page: Tal2

Bxswit ol cakbraiien:: Wihoul sdisimast [Bange | TH) mebg W T mmkg
Esmation:- Absedute Pressyre Moasusgment ‘Paste inigrvgl ; # mmlg | The Fifth Esitmate |
Irreasing Perssure

Appled Pregsere jmerkigl | TidG8 | T30 | TIGES | PROER | VDD | TTLOT | TEE4E

UL Irebegizn il | THD | TIOD | Tabd | TSR | TROD | 7700 | TEOD

e (il 154 DET [AL] 032 5 201 5B

Dexstaasing Pressure

Appded Passsase gmimiigl | TES G2 | 7T 99 TEOAT | TIES0 | TMST | A&

PEOLES
ULIC Irdcaiae jmimig | a0 | Tros | Med | TsA0 00 | 700 [ 0D
Enar (rmonig) 500 -1.99 ] AL a1 043 1.8

Tha unceriainty of messTHR wan & 0 4 mmig
TUUE = Unlt Unoer Calitvatias

Thes reporte uree i sty of fESUSImENG WaS Sased 07 i SLrdErS cremliiny el
8 coverage dactor b = 2, proveding o level of eonfidaces of aporormatery 23 %

olbe-

W hipel! I
wnasluaunu
a 1116533



e T8l 0 ZTED PRZ0 Fax O 2703 2000 waw, E-rai:

United Analyst and Engineering Consuftant Co., Lid,
3 5ol Udomsek 41, Susthumet Foad. Bangehas. Preaktanong. llangisk 10080

S—
et —

Tal. @ 2763 2830 Fus 02763 2300 www.
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MULTI-POINT GAS TEST REPORT

TestDate - Ape 19,2033

MULTI-POINT GAS TEST REPORT

TestDute  ©Apr7,2022
Equipment ; Gas BealyTar (MO0 Model = C
Manufacturar:  Tharma Bleciron Corporation Serial Mumber : DEITS1A00L
Standard Gas Concentration Dilutor Detad
Sulphur Dicoachs (305 MI5 FPM Hanufacturer Thermo Saentific
Piieric Coddder (M1 4535 PPH Model 146
Mathana (CHy) - PPM Serial Number : 1180540071
Carbon Moneaide ([C0) 7
Cylincdier No. 15953
Exgiarzon Debe © Jul 30,2022
Multi-point gas test dats
Rifirancs Valss (pb) Analyzer DISPRY |y nce Ermor | PerceatErrar | [% Ervor |
1] (L] 930 [E] 0.8

Larwal ¥ 0 (0, 1. 100.5 2.50 (] [E]]

1] M ECE] 830 [§E] (Y]
Lewel & E[T] 00,7 [0 [(¥F:] [FI]
Livel & [ 400 AD0E [X77] [E] 020
Rmarh ; Fhisiring Rarge 00 Wverege Differsnce %) 040

Apcaptible Limil £ 5%
™ Mhuiii-Foint Qas Test Chart |

Anyoe Blipleaipt]

e et

Paga 161 1

mna'rs‘laimuqu

@EEE Unitesd Analyst and Enginearing Consultant Co., Ltd.

Equiprent © {Gas Arabyzer (W) maodel : 420
Manufscturer:  Themmo Bectron Conmoraticn Sarial Humbss @ A3C-0S0801 1078
‘Standard Gus Concenbration Dikutor Detall
Sulphir Dineide (504) 4573 PPM Manufachurer : Thermn Sdentific
Kitric Dueicie {NCH) 45.35 PR Mode : Lag
Hethane [THal - PP Sedial Mamber L 10540671
Carbon Monmede (C0] 007
Cyinder Mo, ; [eabi
Espration Date : 3 30,053
Multi-point gas test dats
Reference Value [pph) L |lﬂh3' ¥ | mimerance Ermor | Percent Errar [%e Errar ]
Lol | [Zerm [T 0o .50 [ET] (]
Lised 2 | 20,005 il i0E .60 nen .60
Lewvel 3 4000 Fl 07 .70 nis [
Livid 4 5200 3 07 70 n:a an
Lined 5 30, s A AN .60 nis 1%
Remark ; Maaaing Rangs 5300 pply Avirige Differeace |3 048
shocopiable Limit + 55
- Muiti-Point Gas Test Chart |
-
1
£
£
Y -
- 1
§ m s
1) =
]
] £
Calculate by
8 sahue S
OO A T MO W Lo
Y I, ST : ...._..;iquﬁ..z-_‘%ﬂ

3 5ol Udomesk 41, Sekhurrai Fload, Bangchak, Proskhanong, Banghok 10060
it i s T, 9 7T FEN Foe O 203 2800 wew E-rni:
MULTI-POINT GAS TEST REPORT
TestDate 1 Apr7,2022
Equipment : Gas Aralyrer (O] Madel : 45
Mamufactuner = T Soentfic Serial Mamber CrueL 30002
Stamdard Gas Concentration Difstor Detall
Sulplr Dicséde (S0} TS PPN Mandfacturer : Therma Seienlife
Wask Crdde (WO} 4535 M Mot 195
Mathane (CH.) L FPM  Serial Mumber : 11805071
e Mesincedihe (001 1007
Cylinder Mo, © 159559
Expiraton Gate © 14l 30,2022
Multi-paink gas test data
Eaferance Uaiue (sph} e DB | bifarance Ever | Parcant v | (3 Eror |
T [T [ B ) ]
el 7[00 1600 e [ T ]
Lol 3 40 0% 2000 06 [T1] 030 0.3
Level § 60.00% 1] 05 [ (11 oy
Lol £ [B000% [ 407 [ (%3] [¥E]
Rirsirk ; Mesnuring Range 5033 oy Average Diference (W] [
shoreptale Limt + §%
Mubti-Poin Gas Test Chart |

a8

Anatyes Displaplpbl

I |

)

Page 1ol 1

United Analyst and Enginesering Consultant Co., Ltd.
3 5ol Udamsuk 41, Sukhema® Acad. Bangohak, Phrksancog, Banghch 10080

Lﬂﬂ?l‘l'i‘ll-iﬂ'wﬂﬂ

Tel 02762 2828 Fan 02763 2800 mww. E-rrasit e
R TS R T
TestDate i Apr7,2021
Equipment : Gas Aralyzer (Mg} Modal 42
Manufacturer:  Therma Eleciron Corporation Serial Rumber ; Q517511000
Dilutor Detail
Sulphur Dhoocit {500 s PPM  Manifacturer: Theerma Scientific
Hitrie: Oreirder (RACH) 4535 PP Hodd : 1461
Matraing {CH) = PPM  Serial Kumher 1180540071
Carbon Mondede {C0} a7
Cyinder Mo @ [sml: ]
Expiration Date ; Jul 30,022
Muti-poirt gas test datn
Baserance Value (ppk) "'m::';:';'-" Difference Error | Percent Brror| (94 @rrar |
Liwel ity 0.0 0.5 058 5 [T
vl 2|20, 100 1903 05 50 5
il 3 [a0.00% 2000 204 [E7] ¥ ]
L 4 | 3000 3005 1] 17 17
Lewed 5[50 4000 4206 060 0.18 15
Rermerk ; Mewaring Range S0 pply verage Cifference (%) 1
“tepiable Lk 4 3%

Mulil-Paint Bas Test Chari |

=] 0 =0

Faga 1ol 1
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B [VaV= United Analbyst end Engineering Consultant Co., Lid. iE' United Analyat and Enginesring Consultant Go., Lid,

LAY IR ] 3 Boi Uiomusk 41, Sustumed Foad, Bargehas, Pheakhanong, Sangsck 10260 [ 3 Bof Udomomek 47, Sckhumel Fnad, Bangchak, Phoskhiong, Banghok 1260

Eer s s oo, Tol. 0} 2763 208 Fun O 2763 300 weew St Mtz ‘om0 ETED SR Faux © 2VED 00 wewm [ -
MULTI-POINT GAS TEST REFORT MULTI-POINT GAS TEST REFORT

Tast Data  : AprB,2033

Equipment : Gas Anabyzer (S0:) Modal | & Equipmert ; Ga Aralyzer (NOZ) el ac
Manufacturer:  Thermo SCIENTIFIC Sesial Number : 1200O0GETS ¢ Thama Instromemts  Serial Number ; 42C- 67174356
Standard Gas Conoeatration Dilutor Pekail Standard Gas Concentration Diligtor Detnil
Sulphur Dioride {503 4475 PP Menufscturer Thermo SCIENTIFIC Sulphur Diccide [50) A4S PEM Manufacturer Therma Scantific
Fatric Chode: (RO 4535 PPM  Hodd : 146 Misric Charde [HO1] 45.35 PP Model - 1461
Hethane {CHy) - PR Sensl Number 1180540071 Methang {CH 7 PPM  Serial Kumber 1160540071
Carban Menmpde (OO} 17 Carbon Monceide (000 1007
Cylinder Mo, - el Cylindr Mo : CC1S5E
Expiraticn Dati © Tul 30,7033 Exipiration Dete Jul 30,2002
Multi-point gas test dita

Reference Value (pps) Percent Eror | [% Eror | | Rsfanence Value {ppk) *’“":;:‘;‘"“ Differesce Ermor | Percent rme | [ Error |
level 1 [Zem 0.0 [E7] [ED ewel 1 [Tor0 [ s [ 050 050
el 2 [0.00% 1010 [ 0. il 3 |ILO0% 100.0 1907 (K] [ (]
lewsl 1 3000 20001 [F] 03 ewel 3 [40L00% 200.0 2005 058 [¥0 [F3
Level 4 [BOOCRE 300 X X o (] Lewel 4 [E0L06% 3.0 L] 098 430 030
fewei 5 [enoose 2000 00,7 8.7 017 017 Lewel & [ 0G% W0 AT 0.0 8.7 0.7
Femark : Measuring Range 5000 gph Average Diference [%) 042 Remerk ; Messwring Range N8 gph reziage Coference (%) [EL]

TADcepabie Limk & 56 Arreptabie Lint 2 5%

- Weolii-Point Gas Test Chart | - Multi-Point Gas Test Grart |
_ m ! 1 1 I ! ! ——— = | 1 1 1 1 | LA
i ow I [ [ [ [ [ =1 E m I I I I | I =
0 B T F wm
i - e ¥ om
] Y % m
B - = % 150
2 = et 7 § i
0 e - LR
o 0z
a L 10e 1 - =n we 138 &1 a0 q o 10 5 e =) i) 0 A Lt
Refereace suue (ppb Rebereacs wabse ipahi
——— by B

—a— dnatuim Dy

Page 1011 Poge 1 od 1
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"A\l = United Analyst and Enginearing Consultant Co., Lid,
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e Tl [ 270 2036 o ) $TE0 2000 warwsshaessraudtasd soim E-nad: LaeSunsoonssiant.com

296 Dhated e
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arpmas
MULTI-POINT GAS TEST REPORT
TestDats 1 May 3,2022 CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Equipment : Gas Anafyzer [S07) Modad = aa H Pt humzsp: EMNIFSE15AI05 Ralginnce Numier 1234071351671
Manefecturar . Thermo SCIENTIFIC Serial Mumber ; 1HIA0EETE ! Cyfider Homber;  ER144282 CylndarVelume!  14440F
Laergiuty: ¥24 - Quchaim [BAP) « G Copbraer Fraspura 2016 PRIG
| PESVE My B Vi Cuilel: £50
! DG Code D0 HOMOR B2 BALK Coriifcalion Dste:  dum 21, 2001
Sulphur Disside {502 W5 PR Maufectue Traemma SCIENTIFIC
Pt Caice (MO 835 PRH Model 14 | T e o es ol LA Aoy BB
PMethane [TH) i PFM  Serial Number 11806071 | Lo o i " ‘ (oo
ot M () 4 i = iR T SRR
Cyfirder b, : [anitoil:l]
Expiration Date Jul 30,2602 Camganant Sacpes led Aciial Pretoesl ol Ralaties
Caneutinaiion [l IHM:_II o
s y NN e 3 VT GT Tamane T ATO0, |
—T . SATFIC DUDE AR PPl amery ] 0 1 4% MET Tiasausle BT, ShEnaTn
mal Erioe]  [% EFor ! EULFFR Dbr 4500 PRI WEPRY Gl #b 1N A ET Tracanide AL
Rufurenca Valie (pk) gl (prb) Difference Brror | Farcent Ear | ! CARBON MONINTE 1500 PPad AR i FipEpves § — m::::ww:
fevel 1 Joem (1] 05 (] .50 a0 i TRCRhE B
level T |50.00% 1.0 1009 [ 0.69 0.89 CALIBREATION STANDARDS
Leval 3 _[S0.00% 200.0 2004 0.9 0,20 nan Tigm  Letin Cyinder e Eosemimi
Level 4 |GOL00% 3.0 05 .50 .17 [ | =1 L1l Uacatsinty  Espison Dam
| 2 3 o HIEs e e RLER PP TS CHIDERATROOEN - 1% 00, 25
lewi 5 |00 do00 | =07 L LEH ). PAM BORIES L P DG DOKDERS e o 75, Ent
Femark : Nemuing Range 02,0 ppb Awrige Difansce [%) 047 GRS agispismany COMBM!  AMIPPMMTACGENDEOROENNNOGEN w21 Pt 4E, S
Acceptshie Lt £ 5% WM (s COSTHITT 402 MW SULFUR DN DDENI TOGEY EET 1T,
WM temm COHAGTE DO PRI CANEON MOMOCTIEATROGER.  woos, W 18, B4
L B o T e AT LT
|
pct - AMALYTICAL EQUIFMENT
E ™ —= T IeatiumeanM ska ozet Anabytical Priniple Land Wk point Callration
s - Vicsiy 1700 AHROBITAAE GO L] 010,
Powm —pee [P, S e — phiny puipeirini
y M — e Mok TV AHEN0 1003 N2 FR A1
o —] L ] snst o
i B I = Trind Dat rewakily Upon Requesd
HTS: P Bsz eaaT
GROSEWT, 240
HET W g

Tha tislyticad test rasults repartad on this cariificate relese anly =
the eytinder number specied dhove This eantludes the taet rapnp,
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United Analyst and Engineering Consultant Co., Lid.

3 5oi Uderrsuk 41, Bukurredt Ao, Bangetak, Phraktencng, Bangeok 10060

Tha wnshytical bust rasault reportad on this cerlificato relsce anfy 1o
the cuflnder number sedied sbave. This coneludes the tast PRI,

Approved fur Relsase

< Tel.0 27 ERZE Fae 0 2VED 300 werw, com E-mak: o Covmaoaer oot s T 0 2763 230 Fas 0 2743 2605 E-mait mn
MULTI-POINT GAS TEST REFORT 'MULTI-POINT GAS TEST REPORT
TestDake @ Ape 22,2022 TestDats  : May 32022
Egmipment | Gas Anatpeer (505 Model Az Egquipment : s hoabyres (506) Modal ¢ 43
Manafacturer:  Tharme SCIENTIFIC Serial Number 11716 Mansfacturer ;  Thermo SCIENTIRC Serial Rumber | 130L7TRILL
Dilutar Detail Sardard Gas Concintration Difigtor Detail
Sulprur Deowide (505) .75 PR Manufacturer Thermn SCIENTEFIC Sulphur Dandde (S0} .75 PPM Manufacteer : Trermn SCIENTIFIC
Rt Cheichs (NG 451 FPM  Mode: L Hiric Chxicke {MO} 4535 FEM Model 1461
Mathana [CHa) . PPM  Seridl humber 1180540071 Methans () - FPM  Serial Mumber 11B0540071
Cartein Mondeides (C0) 0e? Carbon Honaside (C3) 1007
Cufinder Mo : [t ] Clinder o, CC159599
Expuration Date : 2l I00EE Expiration Data T 302032
Hiulti-point gas test data Multi-puint gas test data
Referance Yalue (pps} hl':ﬂ:rh' Difterence Brror | Percent Eror | [% Emer ] Redmrence Valoe (wnj \Diffesence Ervor |Percent Errar|  [% Envor |
ol 1 [ome [T [ [E] [ [ [ T &0 L0 .00 180
Liwel 2[00 100.0 1047 (¥ (K] 0w Level 2 [20.00% 1800 150 1.48
ewel 3 4007 ] T (1] 0.3 [E]] Level 3 140.00% T L&D [
el 3 [0 0.0 300.5 (¥ [iE] [¥E] Loval @ J50.00% 300.0 150 [
Lewel & ) O R0 04 o o1 o Level 5 80.00% 4000 (L] a1y L
Remark | Hegsuring Range 500.0 peb Auerage Difarernce [%) 0y Remark : Measuring Rarge E0LD pab _Awerage Dffesznce (%) (] |
Acoeptafle Limk & 5% Acceptask Uit 4 5%
Mholti-Point Gas Test Chart |
=0 17
= ;élg ! 1 1 1 ! ——= iR _ ‘E(_ =
_% w0 1 1 1 E i: e
=0 ' et " - e
: o T s .! b —
120 ! | ) e —
66 1 - e i 1 ==
" = s =
] = R e —
a = » 18 b =0 wm 30 o 451 ]
A - [ 1] wo 150 F- ] =0 m - 00 50
Rwniwce vabsk el
e Ry B g
._r."_:’ ,'_141;"' Lo i
u"‘ ?.J.-Gﬁ,?:.‘
Faps 1081 . Paga 1 6l 1 .
wnensluAuA wnansluaaugy
1 ¥ 2 =" United Analyst and Engineering Consultant Ca.. Lid.
¥ nhulg‘-munm £ RE ?I . Tinoanng
s Wagaa [, P10 = Sl Udommuk 41, Sushuma Foad, Bangchas. Prvashonong. Banghok 10260
#95 Dind Drive. T —— '|I 03783 28 Fax 0 2763 2000 £.com [-mal: mLoom
- gy Diurham BC 17y
aspas
MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS TestDate  : May 32,3022
Grade of Product; EPA Protocol
P Mumcar EMNIBSET5A21D3 Rafuiunce Mumser 12302 135TET 1 Equipwiant:  CCae el ket =
Cylider Nomber;  EB014A2E2 Eyindar Ve lume: 1444 BF Manufacturer:  Thermo SCIENTIFIC Sarial Humbir : 1201778143
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PGy shmber  B2I02 aive Cullel &80
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3 5ol Udomeds &1, Sukhum Fnadl Bangohak, Phakhanong, Banglnk 101260
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MULTI-POINT GAS TEST REPORT =
MULTI-POINT GAS TEST REPORT
Tiest Date i Apr 26,2022
Test Date 1 Apr 29,2022
Equipment | Gas Analyzer [00) Medad : L)
Manefacturer:  Thermo Scentific Sarial Mumbar | 1180540074 [Equipmant - Gk Ay (001} Model 481
Manufacturer:  Thamme Scentifc Serial Rumbser : 1180540068
Dilutor Detail
Sl piair i (50:) w475 FPH  Marufacture : Theemo Scertific Standard Gas Cententration Dilytor Detail
Mitrie: Chaichy {NOY 535 PP Mol - 146 Supler Dicesde (500} .75 PP Manufactrer ‘Thermo Sdentific
Methans [CHS) FPH  Serial Mumber : 11BIE400TH i Ceich WO} 4535 PP mode - 146i
Carbon Monaede (00} 1007 PP Mathang (CH) - FFM Serial Mumber 1IBISA00T
Cyinder Mo © 5 Carbon Monoeide (000 1007 P
Expiration Daie : Tl 52 Crlinder ko, 5
Expration [ate 2 30,202
Multi-point ges test data
Multi-paint gas test data
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= T [T [ [0} [ i Reference Value (ppm) tppm) Difference Errer | Percent Erres | [% Ervar |
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Lovil 4 G.00% ] HE 7 F! 3 loved 3 |a0.00% 200 e 3 15 15
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-RLcipRAb Ll £ B
Wlyilti-Poind Gas Tas! GMHI
i (S8t G T i
1 et S E o
Y
i d__,-——w"ﬂ_ﬂ; I —
€]
3
' --_rﬂ__‘__{ﬂf r_m.{-’ﬂ
; 1] | P
— ! T
v =
a | B
o n
e, s o]
Bl i | Perssce voow ppor)
—— Ansire Doy
Page 1of 1 Fage 1 al 1

lﬂﬂﬁ'ﬁ‘bjm‘l.lﬂﬂ
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TestDate @ Apr 26,2022
Equipmant : el Ariynar (0] Model ; APHA-370
Mamulactarar:  Hirla Serid Number:  YHABEGTT
Stardard Gas Concentration Dilutor Datail
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= CCIsEses
Expration Date Jul 30,2088
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TestDate  : Apr 20,2033

Equipment ; Gas Anafyzer [00) Model : &5
Mamsfacturer:  Therme: Soentific Sarial Mamber ; 1IBISA0065
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lovel 5 [b000% i my 0.7 FX] E]
Lewel 5 B0 0% 400 404 [ K] 1.0 Lo
Emmark : Massaring Range S0 pon Average Differasce (%) 201
Apepiable Limit + 5%
=
&£
i
o
a L]
Reterece vaist [oprm|
= Aratgser ey
& ~ PER tr
- W R 2
Paga 10f 1

wnansluaaugy



%

zZ

SCARLET| TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer's specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0004
Calibration Date: 2022/2/22
Calibration Expiry Date: 2023/2/21

The Result of Calibration
Velocity
Measured | Actual Deviation | Tolerance | Result
Value (m/s) | Value (m/s)
1.0 0.9 0.1 09-11 Pass
20 2 0 18-22 Pass
5.0 48 0.2 .7-5.3 Pass
70 74 0.1 .0 -8.0 Pass
10.0 9.7 0.3 .5-10.5 Pass
20.0 20 0 9.0 -21.0 Pass
Wind Direction
Measured | Actual Deviation | Tolerance | Result
Value Value
45° 3 42-48 Pass
135° 134 1 132-138 Pass
225° 227 2 222-228 | Pass
315° 315 0 312-318 Pass
0° 1 1 357-3 Pass
Inspection | Actual Deviation Tolerance | Result
Room Temp | Value
[_225¢ 221 | 04 | 215235 | Pass |
Atmospheric| Actual Deviation Tolerance | Result
Pressure Value
998 1000 2 994-1002 Pass
Environment conditions :

Air temperature: 24 °C

Relative humidi Y%

Static pressure: kPa j,m\, l_:

e J I
Performed by:

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei ijwéleﬁ;]’hjmuﬂ"

EES

IRIZ54 Moo 3, Tumbon Boaag

Env ipment Service Co., Lid.

ua Thoag, Menihaburd 11110

Cenificate Na. | E2208034
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'_LLJ;"&E United Analyst and Enginearing Consultant Co., Lid.
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MULTI-POINT GAS TEST REPORT
Test Date & Apr 26,2022
Eguipmment 1 Gas Anshzer (0O Moded 1 APMA-I70
Manufacturer;  Honba Serial Humber | YRLHTETG
Standard Gas Congentrrtion Dilutor Detal
Suiphur Dinxide (500} 475 FPH  Hanufacturer Therme SCIENTIFC
Mitric Dhekce () 5.3 PP Mods: 146
Methane: [CHi) = FRM  Serial Mumiber : 11BOS4D0TL
Carbon Monoads (00 1007 PRM
Cyfincher ¥ L1555
Espiration Date Jul 30,3033
Hulti-point Gas test data
Reeference Value {ppm] "“'"l:’:;':"'"" Differesce Eror | Percent Errer | [% Esrar |
Level 1 [zer [T [T [ a5 | F
level 2 [m0o% 1010 104 ] ET] m
Level 3 H0D0% mn k] L7 EX]

Leward & 00% nn 3.5 0.5 L&
Lisasl 5 E0L00% 40.0 K] 03 [K]

Remark : Maasarisg Range S0 par Fvoiage Ciaronce |

Accaptabie: Limit & 5%

Multi-Point Gas Test Chart |

" —

Analyzer Displan (o)

Page 16l 1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Pard Mumzar E4NIFZE 155105 Faeinnce Mumier:  122-407135167-1

Cyfitder Homber;  ER014X2E Cy‘!l‘n‘ﬂl'ﬁ\dﬂnm 1444 CF

Laturaing: 24 - Quechim [BAF) « G Copbraer Fraspura 2016 PRIG

PESVE My EEanEy Vi Cuilel: £50

Qe Code OO0 BGZBALK Carifzalion Dste:  dus 21, 2001

Espiration Duls: _Jun 21, 3074
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Certificate Mo, : EZ2-08034
Page t dafh

Consele Model | . S ; ;
il Noamew | | Due | Teme | prgadsct | 1020 Sid Temp | 0
Consele Serisl | Calibmtian — d ;
A 1201013 Eaweans, | EEONM | [fupees | a0 | mmby
:‘::h”"'"" .u;_'ﬂ-u_ “‘r "":‘“ s | mmHg | | B 0,336
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METHOD £ CONSOLE CALIBRATION

USING REFERENCE WET GAS METER W-NK-15-B-Z No. 247425
S-PiM METRIC UNIT
:‘;:;M' B TR0 'lf'f‘“ Sed Temp | 203 K
ﬁrm‘:s"’"' [ERILL] | E12-08004 Sad Priss 768 | mmHy
fff"i'- SKISEX IO | mmbg | | K e | |
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Calibration Certificate ﬁ%_

ERAT
Cartificate Mo.: G 630003

Certifican Mo - L32-08034

Page : Gof &
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o Guresoelie. | cMendee P ek THERMOCOUPLES SYSTEM CALIBRATION
Dwpgen [ 02 | 2,391 % ol ETT ] T3 TEWE
Dupgen (02 | BOUO0 % Yiod M5 [ 185023
Gupgen [ 02 ] 2100 % ol ML Lingw pLATRES
Cortion monaide | 0 ) 0.1 pprs e s 15021 Conssl Model Number ! Mhare. 1708202
Covios monmade | 00 ) 30LA ppm e L] Uinde 16-hilH Consgle Serinl Nember | Calibrition Referents Na, EX08034
Carbion monodde { 00 ) 1002 ppm 0419 Lindw BERTE ] =
Mitric Duide { M0 ] 104 ppm G Lnde il G Model Mumber ‘ Ihlh-ggrenu--m o] e TaE
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Aogen Diawide { WO2 ) BI3? ppm bE L] Linde L]
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Cifference For Greater Yalue

Cartificate No: ¢ 6020

TEL. (862} 515-0145-80 Fadl 582 5150144  wweeaithalcom  E-mail  infiofetithai com
3 Date of ssue :  12-May-21
Ma BA 11122
Certificate of Calibration Instrumart deserption, 1 Fis g dssbyees
Instrumen mosde! 1 Tesin 350 New
Cusinmer United Anelyst and Engineerisg Consulisni Co, Lil Instrumsrtserisine.  :  GEHER
10 ma, or contral na. 1 LA B DOZSED
Adlress © &0 Sed Udnmsuk 41, Sukhamyit Rosd,, Banpehiik, Probaning, Bangkok, 10260, R s
Calbratien location  © Fxscutive Trading isied, Proha desaighion | U
Frobe medel H
Auddress A3/194-5 Soi Pradiimanuthem 1%, Fradic Masutham Road, Latphmo, Bangkok 10230 Protm sarial L]
Cusbamer name 1 UNITED AMALYST AMD EMGINEERING COPELULTANT C0LLTD.
Tools : Envirsamental Comiition : Custamer address. 3 ] SN LCOMSLEAT, SURHUMVIT ROWD BANGCHAK PRAKAMONG
Ins trusmerit ¢ o [Detecior Tompensime 1 35&0%C PARGER: L
Total pages of cartificats : 2 Pays
Product  RAE Sysiems Relative Humidiy LTS Baculiing 5, ©Lne
ModeiMame ¢ MiniAE3000 Prewre 760 mmy ey a——, L
Paramater of calbration G CatvatonDupgen 2501,10.00,21.00 %o, Carban Manmade 80.23,301.4,10(2 ppm,
Serial Mumber  © - 591-925287 Wiric D 104, 150 2.320:5 o, Sulphur Giroiae SIL7IL100.5, 000 s,
ate ol Calibrstion i July 11,3022 Witrogen Eazaice 19,20, 80,5, 0.4 pprr)
Corddition of UUT, 3 Lhed
e Date of Colibraties @ July 21,2023 P a— v cartedcus: the ssblined laotary
Calibsrution Mrihod 7 Thas imstrumoesd has been calibrabed using ealibraten gases. Test and calibrtion data is Temperaurs 1dlese
D file with Executive irading limiied. Hamediy TF5 L WAN
il . ¢ 7VLE S Mgrmmwengwen 47 Fask ), Tamgaoeghing, L, Ranghsk 10010
Heleresce Standard 4 |sobutylen: Smedand Gas 100 ppm; Lot sember 044102089381 - 1 :
Exip Dhate: |4 May 2025 Calibration procedwe o, | WI-OL2EC
| Test Result Tt cilfpti coeiis ATEERAT LYCERAATY O MASIENNS 5 S 35 e SV troatany of massrer
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Certificate of Calibration

Equipmant ; pH Meler

Manufacturer EcoSense
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Sariad No. ! JCOG335

10 Ne, UAE EFMOEH2SH2(ENY pil D22

Condition As-Received: Used Bem

Roceived Date © 18 Apil 2022

Callbration Date © 10 Apl 2072

Raferenca | 224-034TWEC

Submitied by : United Arslyst and Engineering Consulant Co. Lid,

3 Sui Udomeuk 41, Sukkumeil Road,
Bangehak, Phnskhanong, Bargkok 10250
Amdiiant Tamparatus | @125 ¢
Rolative Humidity = 50 & 15 %
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pertfind rederence malenal [CFRM)
= CP-CHE by comparmon wilh slandscd thermaomaler
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Approved by © m i
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|f‘| Malee Butkruea

| | Saithip Meangms

[ |Warakom Laemgaginakul
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TEL. 37170000 FAX. D-I719-080
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Page: 1cf2
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Gandition of this caltiration result
1. Redernnce Standard instrument - -

Instrument
1] Documind Procass Calbrator 54030048
Z) Ref, Standard Thamemeber

Sarial No.

10 Ne.

TR
ABAZO54 1 IRCHe

LCorl, Mo,
T1E2682

a0

Cart No.:
Page.:

ZITHEAL
2odd

Dup Date
25 Aug 2022
26 Oet W22

This cerification & raceabie 5 tha Intemationsl Sy of Unil mainlared t-
- Traceatle to Halional Instilula of Metralogy (Thailand], NIMT

Certificate of Testing
2 Cerfifind Reference Matenals = The measwement results ane racnabie i 51 theoogh CPA chem Lid.
Equipment -
L S ANS-ASQ Nedoral Ancmdiation Boand, Accrodied No. AR-1B35
Marnufacturer : Heriba
Model @ LAQUA-DOTIE Buffer Solution Manufacturer Lot No. Eap. daty
pH 4.008 CPA cham Taagas 01 Jars 2009
it HEQHODDR pH 5583 CPA cham re5az2 04 Sep 2022
D No. ¢ UAE EF M 085/2564(EFM.D0 05064] pH 16,015 CPA chem THEEZY 04 Sop 2022
Received Dato © 17 Fobeuary 2022 2 Thia canificite & waid orly bo the flem calioraled on dabe and place of calioration.
Test Dabe ! 18 Fateuary 2022 Calibration Results
Function : m Measuroment
H it a
Lt aiicd ootk s Performing standard curve by Fluke at pH (4 737,10}
Submittad by : ;";':"U"“"’?* ‘1“' ES“F"""“;"":“"'" B Lkk Mominsl | Standard Uncertainty of | Coverage
domeuk 41, Sukhumyk Road, Unift Under Walug Vallags Actual Raadsng Maasiiramint facior
Bangchak, Phakfenong, Bangkok 10260 Callbration Ingut
Laboratary Condition - Temperaore | 25+ 8] °%C pH [ Ll pH il £
Humidity [50 2 20) % pH Moler 4.00 17748 177 401 .58 2.00
Tesd Procedums : in - house method © CP-CHE SN JGI3as 7.00 Q00 qQ 700 0.58 2.00
by Comparison Technigue with Azsie Modiication Method .00 ao a T 0.58 2.00
10,00 77 48 477 1001 0.88 2.00
Tented by : Walslak Sirithean
Approved by _“EL
Agprarint Signaky
Ij; Wisine Bulruss
[ }SBaithp Meangmai
[} Warskom Lemgagiakd
Issum Dade 3 Fabrusry 2022
' ' \
wnanslamuny wnanslaumuny
5 0281726 #:1104908
CanNo:  ZRCHSA
CortNo: ZTWas . P Rad
Culibestion Repulis
Page.: 2af 2
L Funetion : pH Maassmmant
Perfarming three buffers standard curva by using buMer nominal gH 4.717,19)
R ’ o ox B With Air 100 % Unit Unsder Stardard pH fctual pH | Actusl mY | Uncertainty of | Coversge
Calibration Buler Solutsan Reading | Reading | pH messurement |  Tactar
Diseolved Oxygen Probe Mo BHOED1OT mwj {2) k
oH [Elecirode 4,008 4m 172 ey 200
Titratian Mathod 00 Mitit M m
R A SN SRS 6883 698 2 a0i1 200
{haide Modification Method) Roading 8.903 . 2 AL 20
s 1601 78 il rd 200
('L {maiLy {mgiLy
Funcilien : Tamperatura Maasurs mar
A L w008 §* | Without adjusamint
This ecuipmens was cannacled with Tempersture Probe;
- Mgl ; -
- Sarial No. ZNEOEE|ABNGITT
This neperi was certified anly for the instrument we tesied H is alowabke lo use for siudy Demansicn of proba,
tha systam affickency, The emvircnmamial impact contnd and present bo arganization @ may concamad - Langth ghl] mm.
It 1o ums for adverising and referral purpese is prohibited. This report may ot be repreduced - DiamaEkar 12 mm.
ater in full without written approval of the isboratory = Immarsion Dagdh ; A0 mm.
=0le=
Calibrition Baanidand 1] B Unceriainty of | Cowerage
Poimi Tamparature Feading mEasunsmant Anctod
ey "¢ [S-4] i"c) (£ k
6.0 26,002 Pk 0.088 13 m
0.0 30,003 A 0.0a7 "RE] 200
5.0 a8.002 351 0.088 013 20

Rarirk : - UUC® = Unit Under Calibration

The reported uncerainty of measuremant was hased on 3 slEndand undersnly midliphsd by & cownmps
fagior &, providing a level of conddance of approximataly 35 %.
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THL #-87i7

CartNo.: 22CH11S5

Certificate of Calibration

Equipmest : Conduciiity Mader
Manufacturer ¥8l

Wade| Pra 30

Sarlal No. 1BCI03 3

D B, LA EFM 2002561 (ERV SCT i)

Candition As-Recened: Usad ltem

Received Date : 0 August 2022

Canbration Date : 31 August 2002

Redrence : FROB-1C4OWRC-Z

Sulmitted by Wriled Analyel 4 Engineaning Consutan] Co Lid

3 Bod Udomsui 41, Sukiremd! Road,
Banpchak, Phrakhanong Bangkok 10260

Ambient Temperature ; (25 £ 28) C
Falative Humidity - 50 & 15 %
Calibeation Procedure: In -house methed

= GP-CHE by direc! measurement
wilh carified méerance maledal (CRM)
= CP-CHB by comparsan wiith siandsed thamomater

Callbrated by : Warakam Lamgagimiod

Wil

Approved Signalory

2 Bapiembar 2022
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Can.No.: Z20HT16S

Page: 2ol 3
Condition of this result af calibration
1. Refererce Standard irstrument -
Instrumant SerdalMo. WD Mo  Certificate Neo D date
1] Thermarneter THEIETE  TIORCOGS 201877 17 Sep 2022
2) Ral, St Thaamomalar 4pAZ0S4  TIORCOM4 anam 28 Ot 2022

This cerification i iraceable o ihe Iniarsbonal Sysieen of Uil mainiaired at-
- Teaisable o Matonal Irstie of Malrology (Tradland), NIRT
2, Corfliad Rafarence Malaials -
- Conductivity calibralion salulion. CFA cham Lid,, The messeament nesuls are raceable o 5
Ihrough CPA chem Lid. ANSS-AS0 Mational Accreditation Board, Accrditad No. AR-TBIS

Conductivity Solution Manufagharer Ll M, Exp. data.
18130 Sem CPA Ghem T 120 14 Feb 2023
12,880 mBicm CPA Chem TEI0 14 Fab 2023

+ Control Canduclivity cafibention solulion Lmperatune by Wabsr balh (25:0.1) 'C
3, Thig cadificabe i vald anky o e Been calibralnd on daba and place of calibratian.

Calibration results

Function : Conductivity Measurersent

[*) Atter Adjustmont at 14130 pSlem
Conducthvity Blactrods Surial No.: 180100559

Standard Bedorn Adlar L Cavuragi
Conductivity Sohuticn UUIC* Reading UUC* Reading al Measurament Tactar
12] k
14130 P8k 1433 pSiom 1413 pSiom B2 pSiam 20
12,880 m3icm 12 51 mSiem 12.72 mSom QL.055 mSiom 20

Ramark - ULC" = Uinit Under Calibration

Sk .

wna'n'lumuqu
a 1128592

Sy
TECHNOLOGY PROMOTION ASSOULATION (THALLANI-IA AN m
OIRPORATE BERY IS 3 RQUIFMENT CALIATION AN TESTING SERVICES. 0=y
A8 A B ARLIARG BANGEIN e

o T T

310 PATTANARSER B0 TE00 18, 5
T FAX .31 8 o s

L0271 T

Cort, No: ZZLM18

Page.: 16f 2
Certificate of Calibration
Equipmant ; ‘D Meter with Sensor
Manulncisnr @ Harina
Moded : LAQUA-DO210
Sarial Ma, : HECHI0S
0 Mo : UAE EFM GAEISH4EFI DOOSMBE)
Subenitied by - United Aralysl and Erginanring Censultani Co. Lid

3 5ol Udomsuk 41, Sukihumyl Rowd,
[Bangohak, Phrakhancng,
Bangkak 10350

Lacation : TPA On Site Calioeation Laboratory
Ruciivid Doder ; 17 Fabnuary 2002
Calibratod Dats - 31 Fabruary 2027
Ambibn| Temperaturs | (2B 10)C
Rulative Humidity ; (50:30)%
AC Line Vallags ; (2022 )V
Calibratad by : Kunghil Promprst
Appronved by - %.
Approved Sigratory

{ A Pomihippa Tameyakud
£ ) Maks Butkrong
4 ) Ganit Imjai

wnansluaIugy
A D03B2I6
Egquipmes : D Meler with Sensor Cert. Moo ZAMIE
Condition As-Roceived = Us=d llem Page.: Zof 2
Rederence : ZR-DB0EWSC-10
Procedure Used :-

Calbraion wers canducted wsing i-houss cakbration proceduns CP-DTIN acoording $ compieiion with
Incusirial Platinum Resistance Thermemaiar | IPRT ) into Temparaiure Bath

Thi 1BMEeriig SCa Land wag haked on ITS-80,
Consiticn of this result of callbration
1. Raferenne standard instnament -

Instrument Model Barial No. Can. No. Duse Date
1] Digial Tharmameiar 1525 F1BBOED 211273 22 MNow PE2

2, This cerificale is vald only 4o the dem calibrated on dals and placs of calbration,
3. This cerificalion is iracestls b the iernational Systam of Licl
Rusult of Calibeation == [ * ) Without Adjstmant

Funetics : Termparaiun measunemant.
This instrument was connsctied with temperatune sensor, SN SHIE0I0T
c uuc Cowerage

Poimt | Dopth | Tamporsies | Ruading Bror | Meacsetr | e
(=] { mim | [T} 1€ [T (£ &
250 B ] 250 0001 016 200
30 B 30003 00 <01.003 096 200
350 ED ] 8.0 0002 0,16 200

WUG" ¢ Linit Linder Galbration

The reporied uncerainty of measwemeni was based on a standard uncertsinty mulpled by &
coverage factor &, providing a levs! of confoence of approimately 85 5.

«alo=

. il
wnansluaaugy
a 1096246



A

CartNo: 22CHT188

Page: 3ol 3
Calibration Resulty
Funeiice : Tamparaiurs Messursment
{* ) Withcan adjustment
This eguipment was connecied with Tempoaive Proba;
- Madel - FRO30 COND-T
- Sarigl No, | 1BC100558
Cimensicn of probe;
- Length : id mm,
- Ciamater | 25  mm
- Immansion Degth 80 mm,

Calibration Standand wuct Uncerainty af | Caverage
Pedmi Temperature Reading Error Measurement Tagier
ey ter ey ey %) *
=0 5.004 e -0.104 o 200
o 30,004 28 “0.m o1z 200
£} 24,002 £ <0102 a1 200

Ramark : - UG = Unit LUndes Calibration

Tha repored uncartainty of measurement was based on A standan uncerianty mutinhed ty & coverags
fachor k, providing @ level of confidence of approdmaisly 85 %.

~olo-
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a 1124591
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Error of Indication idttine-Tolags (Traland) Led.
A4t - BART Lasabe Ra., Bangna To Bus-Destricn

A Pourd
Buargna Diswicr, Sanghek 10260
w00 27T 008

! gy t Ll | i 2 MT-TH, SerarnSugnor fm com ARC-TIET |00
¥ D000 g [ ) Digmg 2 CHLIBRATION D082
3 10000 00001 15 mg 2
[l Snung [ =) fLidmg 2
& nme e g DM mg H = =
5| zmmg omoag aztmg 2 Accuracy Calibration Certificate
7 SL000 g L0 & 0.21mg H Customar
] PLB01 5 00001 5 ammy 2
™ 000 g LG g Amg 3 Company: Lreten Arahv mnd Engiresnng Cosmitant Ca L
1 50,0000 g o naamg 2 Addrass: 3 Bol Ledom Buk 41, Sukhumst R Bang Crak

o . -
1 2000001 g 0oz g aEmg z City: i Fhang [ Suwat Chotnok

I/ Poatal ]
Etate | Frovinoe: Awghok
e Found Clegiar humbsar:
DILImRI
SoranezEnoee
at bk ‘Walghing Devica
=
£ ) CCRRRA PRy [LrE Matfier Toadg Inatrienad Ty Waghing Ingirument
£ = i M-S . AL AL S5
T Fad imgecend gty of tha gragnics Mot 1 bl
i """"" L iy e e pont Sal Wa.: AEL ikl Tarmisal Mot oo
= e BN 00 TSLYTINT PO Building. i, Terminal Sevial Mo.: M,
3 chama |0 rac e ot daplrpad =
1 Foor 2 Tarmiresl Assat Mo - ]
a i Babance Foom 7 (16}

M. Cagucty

f I P
Caitraton P o)
Calibration Guidaing: ELFAMET - 10w 4.0 {11201
Tha uncartsrity stated = the s incaviainty s caliorion ohiain =haphyng | el 1ad uncarsisly by the
i urcartunty wiated = the mupanded incisinty st calibrrion ohiained by mekplyng the siandard combnad wnoersisly by the i i o

coverage fachor &~ which can be langer than 2 acconding 3 ELFAMET og-14. The value of ihe measurond lies wiftis ire assigned ange

i A gl o v e e AL This collralinn GEnfoane CONMENS MaTSnaTeEnt for A% Found sakvation. Mo A5 Lafl oakbration was penarmed Beseise e tewee

witk fiol midifad after s Found calibrgon, Thermlon, s lor Ax Ll comespond In A Found

The usar in rsponsicl for maintsning snyvicnmenial sondinns and the sstngs of the weghing amven when i was cabbmvind e sanamivitptapan ol the waghing manaman wes adfusted beloes ciiorabon w8 buln esght.

I Eccordincs with ELRAMET cg-1841103015), tha laxl lnsds sarn sebactnd 1o rafiec e spechic use of Fn weghing Sevs o o

Test Equipment sucommadain speciic palbration conditicns.

Al woghis used for matieogicsl Waling ane acealie w ealone o elemasone SlEnoants. The wegies wine i

an acciedend cabranon many g Faond Suanl: 215 °C Ens A | Sun561% End BL3 %

lund arvdl i by

Wimigh! Sal 1; COML B2

s Fouind Calorion Date: 1-Age 1 Caorion
Wirighi el Mo Wi Daie of lague 2¥Feb2037 As LeR Callbeation Daota: i !
Carificaie Mumber CI0asa 163t Cabbrakon Dus Daie g I Nbtin i Fap— x Gemmil Chumchan

Equigrmaent his. ihndi Datw of lakim a2
B Kaseakom Tassanacrasand
Canifcale Number 21z Caltrabon Dus Date: 01-dun-022 O Sasli Sbrpen

0 Furschen Sukiom

ERTTURR TELEDS Foage1oi} S Varsar 1
o o Ko iy A o iy PR e T Pl e 21811

skt ganms‘lumuqu s

Fage 1ot8

e L

SIS enensluadunu
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TH205E- 087040722 ACC-TH

Measurement Results

Repaatabiiity
e calibeation socording o cusiamen's procedunes
Calbibon dala nol decide by calisralion lshoralory Tousi Lomst 100 g
Tt weeigin by il pin < 1 g = 09996 g, 39 = 30008 ¢ 6 g = 5.0000 O Y T N s A.";”
i 9808880 M i
Eng of Accmaiied Sackon
2 00,0000 & o
Thes ATksTTa i Dairn G @0y FIRORTENS 10 T CABLTaRON CEINGIIE e A0t AT Of 18 ACCTBIRED calibrmcn 3 snapas g PPy L 4
4 000000 g [T Bl
5 989808 g WA £
L] 1050000 A ., i
3 AR g A !
A 000 g Lol
] 89993 § [y
m 000000 i
] '
oo g )
’ 3
L
T in g Rt i rSAREARY Of 18 TATGRET VIS hich e
[re——
Tres s o this g 81w buseds apan (ke shunkus vabsse ol s iFerseces
T the maa kia
[Ecoentricity
Toewt Len 100 g
L 100 002 o L]
2 900908 § [
a UL g WA
a 100,090 g WA
& 1000004 s
N 2
P Btz s P
The " bt OO DT M OTRLHTY OF Il IENGRATIS I eivh
st ven parfrarsact
Schwa hersicn. | TLEE B METTLER TOLEDG Prge ol s vwmn 170 SMETTLEN TOLEDD Page 2 al5
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DQE Services Co Lid.
DOE ¢, vices 32 5o Ladprao-Wanghin 35, Ladprao-Wanghin R, Ladpros, Ladpeas, Baoghok 10230 N

Phone 1 +66 (02 538 2084, Email - dgeservicesinfoigmedl com [ertie]

REPORT OF CALIBRATION
Certificate No. ¢ SP22-016 Page 2of35
Environment Condition - Ambient Temperature 2555 C
Relative humidity 55+ 20 %RH
Calibration method ; In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificaie No. Due date
Absobance Standard ==t 25760 BFY35 22 Owtober 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 45918 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Trucesbility - This certification is traceable w the Intemational System of Unit maintained st National -
[nstitute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of ULC © 13 nm.

Sean Speed of UUC ¢ 90 mimdmin

Scan Interval of ULIC ;. DLIF nm.

Resoluthon of UUC: Photometric  0.0001 Aba,

Wavelength 0.1 nm

wnansluamugu

FM-TE-02 B2 101172321

DIE Services Co.Lid,
DOE Seryices 290 Ladpmo-Wanghin 35, Ladpree- Wonghin Rd., Ladpeas, Ladprao, Banghek 10230
Phans : <66 (012 $3% 2044, Emil : dyeservioesiningigmail.coem
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 305
Calibration Results : Without adjustment
Photometric Accoracy @
Wavelengih CRMe Valuis UUC Reading Correction Uneertainty Caverage lactor
{nm.} {Abs) (A} (Abs) (Absh k
(L0000 (.oonn 0.0000 0.0028 2,00
430 QSTET 0.5735 0.0032 0.0031 200
1.04%0 1.0436 0.0054 0,0029 200
21900 L1847 00053 0ooTs 2,00
LXCEEH] OO0 QL0000 0.0028 2,00
05607 (L5588 QL0019 003 200
" 1.0247 1.0232 0.0015 0.0035 2.00
21229 21211 LEXCETE:S (LO0EY 200
0, (W0 [ L) LT LDUZE 2,00
ook 0.5236 05197 0035 00 200
09634 0.9625 (0009 QL0028 .00
1.9763 1.9752 11 QOOT 200
.00 =0.0001 0001 D028 ro0
: 05191 05171 0020 00031 .00
= 10003 01,9984 10,0019 0.0033 .00
1.9987 1.9946 0.0041 0.0084 .00
0.0000 00000 00000 0028 200
= 05521 05508 LAIES 0.(N30 .00
1.0809 1.0799 0.0010 0029 200
2.039]1 20329 00062 10, (S0 200
0.0000 0.0000 0.0000 0,028 2.00
o 0.5601 0.5584 o.oorT 0.0031 2.00
1.0512 10498 0.0014 00029 .00
1.5254 1.9265 0.002% 00082 A~ ' 200
sammbm%u
FAM0802 101 171172621

Cratrwion Cartane 1
THAISA- (70807 22 ACC-TH

METTLER TOLEDO Service

Measuramant Uncartainty of the Weighing Instrumant in Lisa

Eiated is the apandad Uroats Ty with k2 in uss, The fomuls shall be used for e sstimaticn of the uncsrsisty usder conaderation ol
oo wiver of indabos This vk P ienasinis Ba el ke HA2aton in the K of mesune of he dedos

Temperaivee cosfMiceni for e evakarion of he measuremend urcariainty in user A0 1T K
Temgaaiuee mage on s for S dvelualon of Tie meesunement uscenainiy in use K
Linasrtsson of Lincrtiinty Equation

G000% g 2209 U = D1Gmp + DOOBTT mpig - R A

To optimize the sabiiy of the linsarizsion, besides of e 260 load ook incremsing measusre pointy wih o el load of $% of the
rEGIRmEn| range of Lrper ane iaken o e caloulaion of e Frear equakon.

Aboluti and Rikitive Missurerrant Lscanainty in Lisa for Vianeus Nat indoaton (Sxampks)

nnz0g a1 mg naes LS Ma,
D209 Digmg DEET% A, M
22000 g a21mp 00086% iR, T
230005 g 037 wg T00TE A, ik,
T0.000 g F0mg LT i s

Abmoiate Lrcrrberdy gl
Rty Urcamaety [a]

Waighing Rasga [%) Rasdag [3]

Ad Found et Lt
Ectewe Yorics: 110280 SRETILER TOLEDD ' Page Sof &
Ragart varmar 2913 Tha .37 R Saarmant By R20S CARMNETRSHS AR R
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DOE Services Co, Lid.
DQE : 32 Sai Wanghin 44, Lad 3 =
Services Ladpran-Wanghin 35, Ladpre-Wenghis Bd., Ludpeao, Ladprao, Bmgkok 10230 B

Fhone : +66 (0)2 518 2054, Email ; doeservicesinfo@ gmall.com AC.THATH Vi
CavmRan e

CERTIFICATE OF CALIBRATION
Certificate No. 1 SP22-016 Page 1 of 5
Castomer :  Lnited Analyst and Engineering Consultant Co. Lid. (Head Office)
Address: 3 Sol Udomsuk 41, Sukhumvit Read, Bangehak, Phrakhanong,
Bangkok 10260
Location of calibration :  Laboraiory 315
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Agilent Technologres
Model & Cary &0
Serial No, : MY 15410009
1D No. : NA
Received Date : 23 May 2022
Calibration Date : 23 May 2022
Issue Date : 26 May 2022

Condition Instrument :  Good

Calibrated by : i a Approved by : oa e

{ Mir.Tanawui Risiidach }

[ Ms. Chomvthicha Samgngern |
Tochmical Manager Quality Manager
Thve calisration resad s applied ooy 16 Bie abowe calisruied ilem and was firrd sccure as shown on de asd plaos o valiion k.,

Thee measmsmian! capalility of the libariory and it caceabi ey io reoognied national serdasds s 12 the il of mesiuramen: realined 31 the aomespending
rarieral standards sbariory. This cerificate may ool e repraduced o than (a fil] except with the price wriren -mmurugnuilmm Gl

4

FM-TO802 mOE 1103030



DIE Services Co L.
DOE Seryices 1250 Ladprs-Wanghin 43, Ladprs-Wanghin Rd., Lagprio, Ladpran, Banghek Hiz30

5

Fhame ; +480 (011 338 2094, Email : doeservioesindoi@gmail com e

CERTIFICATE OF CALIBRATION
Certificate No. 1 SP21-008 Page 1of 5
Customer :  United Analyst and Enginesring Consultant Co, Ltd. {Head CHfice)

Address : 3 Soi Udomsuk 41, it Road, Bangchak, P o,

Bangkok 10260
Location of callbration :  Laboratory 213
Equipment :  U'V-Vis Spectrophotometer
Manufacturer :  Hitachi

Mendel : U-2540

Serial Mo, :  21E22-009

1D Mo, UAE WAT.05112564
Received Date : 20 Jamuary 2022
Calibration Date 20 January 2022
lssme Diate ¢ 24 Jananry 2022

Condition Instrument : ~ Good

Calibrated by : ,,-u}.,xf Approved by : Pera
{ bir.Tanswut Rittidoch } [ Ms. Chonuhichs Sangngern |
Teoknical Manager Qualicy Manager

‘The-calfaration rerch b appliod anly &1 e shave calibraind fem s s fresd necurie o showe on dee ard plhies of cobbrasion iy,

The mcamrrrsers cazsbel ey af (e isborsary ad ity macead ity b rocogroed eoeal strshinds wwd b (6 eriaf megresee walieed f (e cencapeeding
raiional sinadards Iaboraiary. This oeriificais rary ot he seprodced ofter fuan in fall cxcod with B prior wrifics spproval of the DB Serviom Ce Ll

Fel-TOE-G B 1L LN

tanm‘bimuqu

DOE Services Co. Lud.
DOE ¢ pyicas 12 5o Ladpro-Wanghin 55, Ladpran-Wanghin R, Ladpran, L, Bungke 10270 %

[Pl = +6 (000 538 2094, Email : dgeservicesinfodd gmsil com mermm e

REPORT OF CALIBRATION
Certifleate No.:  SP22-008 Page 2af5
Environment Condition :  Ambicnt Temperatare 25 = 3 c
Redative humidity 55+ 20 %RH

Calibration methed ; In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Saterial Serial No. Certificate Na. Due date
Absobincs Standand set 25760 BIES 22 Oigtober 2023
Absobanee Standard set 25757 95929 22 October 2023
Wirvelomgth Standard set 23806 93916 21 Otober 2023
‘Wavelength Standard set 25758 93913 22 October 2023

Traceablllty This cemification is raceable o the International System of Linit maintamed ot Mational -
Institute of Standards and Technology (NIST) through Siama Sciemific Limived

Spectral Bund Width of UUC: 15 nm,

Scan Speed of ULC ¢ 200 nmimin

Scan Interval of UUC = L1 o

Resalution of UUC:  Photometric 0001 Abs,

Wavelength 0.1 nm,

Ful-TOS-02 RO 11 12

enm3laumugy

DQE Services Ca L,
[]QE x 32 Sed Ladpras-"Wanghin 55, Ladprse- Wasghin Rd., Ladprss, Ladprao, Bengkok 10230 > -
Services
Phoow ; +66 (002 538 2054, Email ; deeservicesinfo@gmad com i g
REPORT OF CALIBRATION
Certificate No, : 5P22-016 Page 4 of 5
Photometric Accurncy ;
Wavelength CRMs Values | UUC Reading Carrection Uncertainty Caverage [aclor
(mm.) (Abs) (Abs) {Abs) (Abs) k
0.0000 0.0001 -0.0001 0.0050 2.00
s 0.7478 07421 0,0047 0.0056 2,00
s 01,0000 0.,0000 0,0000 0.0050 2,00
08686 0.8619 0.0067 0.005% 2,00
0.0000 0.0000 0,0000 0.0050 2,00
o 02912 0.2896 00016 (0051 2,00
255 0.0000 0.0000 0.0000 0.0050 2,00
06443 0.6403 0.0043 0.0055 2,00
1
wnmsluaugu

P60 RDI 11 L2021

DOE Services CoLad
DQE Samvicas 12 Soi Ladproc-Wanghin 35, Ladprac-Wenghin Rd., Ladproo, Ladproo, Bangkok 10230
Pheme : +56 (012 538 2054, Email : dyeservicesin i@ grail com Mo m o
REPORT OF CALIBRATION
Certificate No. : SF22-016 Page 5of5
Wavelength Accuracy :
CRMs Valaes TUC Resding Carrection Uneertaimty Coverage factor

L) {mm.} [, {mm.) k
241.72 242.0 “0.28 LIRS 2.00
270,45 275 005 018 200
28781 287.5 031 LAL 200
334.06 3335 0.56 018 200
380,93 3605 043 018 A
41859 4120 0.5% 018 200
44594 54 054 018 200
453,66 453.2 LE 0.18 100
60.02 450.7 n32 018 200
536,50 3362 0.3 018 00
3798 6383 032 IR E] 2.00
43138 4110 038 nig 200
47250 4725 .00 [ RE] 200
51347 513.5 -3 URE] .00
51858 528.5 3% N5 m
157 T30 o17 018 .00
585,35 850 0.3 0.0 2.00
654,40 6847 -3 018 2.0
T40.T2 40 -0L0R 0,20 2,00
T4B.55 T4E.5 0.05 018 200
80703 E07.3 027 018 200
BT9.28 890 028 0.18 2,00

Bk ;- LG = Uil Unior Calinnsion
= Wi = g Avainhie
- Thie resall enparaded uncasisty of meseremenl U is steed an fae stwrsdand uncanaisty of meanrement salsplisd byt coversgs fsane i,
which for 2 narmal dgribudon comesponds 20 8 covemage probabiliny o appralnmely ¥5%
=® Indicates rum IS secreafied

- End of Certificate -

tﬂﬂ’l‘iwﬁ‘l‘l.lﬂﬂ

FME7S6-02 RO 1)1 L2461




THQE Servie Ca,Lid.
DQE Bardices 32 i Ladprao-Wanghin 55, Ladpran-Wasghin Rd., Ladprae, Ladpean, Bangkok 10230 %
o - +66 (112 335 2034, Email : doeservicesindods il com e v
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page SafS
Wavelength Aceuracy :
CHMa Valwes | ULC Reading Correciion Uneertainty Coverage lactar
| (nm.) inm.) {mm) {nm.} &

241.72 H1D ®72 a.1R Pt 1]

27945 man (43 a1k 200

287.8] 1270 (Ut o8 m

334.06 3333 056 (R 100

36093 36000 0.83 ale .m0

418,59 4130 0.59 alg 00

ad3od 4455 D44 s il ]

453.66 453.0 066 B .00

A60.02 4553 .52 (PR ] 200

536.59 5360 0.59 s .00

637,08 6375 048 (1819 2.00

431.38 431.0 038 nIg .00

472,50 4720 0.5 (LA L3 2.0

51347 slin 047 klE .00

2048 2.5 0% g 2,00

57317 S50 T k18 2.00

5R5.35 SR5.0 035 2o 2,00

GE4.40 6840 040 018 200

TH.T2 T40.5 012 020 200

T4R.53 T4RS 0o 14 2.0

7,03 B0 0.03 0,18 200

&T0.24 ETOS 032 018 24H

Remerk © -1 = L Ueder Calirasion
- WA = Nat A lahie
- The sorah expasded incerizingy of asremens 1 s ssied s the siandard srcasainiy of reesmresens srifipliad by o covarge fiemor L,
which (6 & Bornal (slibabion corciponds e cirmerge probibidity 4f appronimaicly 955
+* [eaieates non TE] ccredioed.
= End of Certificate -

P 20802 RED L1 1R

1]
enmslunIugy
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e
b mmal Cewtopme s Platoral Foos reitue Telulnl o e
dominial Latovarony Semvos Cenmer CALBSATION apad
Calibration Certificate
Certificate No.: 2203135 D0H-01
Clignt name: UNITED AMALYST AND ENGINEERING COMSULTANT SO, LTO.
Address: 3 Bl Udamsuk 41, Sukhumvit Road,
Bangeshack, Frakharong, Eanghok 10260
ials
Equipmant: pH Meter
Manufacturer: HAKNA INSTRUMENTS
Madel: HER20-2
Serial No.: coos110T
1D No.: UAE WAD, 00572557
Order No.: 2203138
Operation No.: 2203135-001
Date of Recelpt: T June 2022
Date of Calibration: B June 2032
Callbrated by Me.Manas Somaak Appraved by
Spacialist | WrPharsphal Toanjs )
‘Maniger, Division of Calisration Latoratory
Date of Isse: 13 Jure 2022 Ausgersibh for tha Technical Managamens Tasm
Tha ar fora protebiiy of =N

Thin Camsicans is imsd in ITorAance Wik 8 ORI O SOCARIEIEN QRVIR] by (8 TRE Labaiiiary ACciemaiion Slrss which hic meased
the: MEdsraTRRL LTy O Th SSTIST BN IS ackdlsRty 15 recogiind (eSosal Sindirds wad i the unfl ol messuremant e sl e
corrimonting nalons stardids hartary. Thin coficets map not b reprmduced SO than In il ETER Wh P pRer TN apRTYEl B
Hricrml Pood bdim

FoC5-D0d Rewiion: Di Do 200925

DGE Services CoLad.
DOE ¢ vigas 12 5 Lot Wenghin 55, LadprasrWasghin R, Ladpras, Lupeso, Bangkee 10230 E&
Fhane : =66 (013 518 2054, Bmail : dgeeervicesinfo@gmail com i
REPORT OF CALIBRATION
Certificate No.,  SP22-008 Page 3 of
Calibvation Resalts : Withoul adjustment
Fhotometric Accurscy @
Wavelength CRMs Values | ULULC Reading Correction Uneertalaiy ‘Coverage facior
| dmi.) {Aks) {Abs) {Abs) {Abs) I
({000 00D (L0000 0.0028 200
e {5787 {576 0027 0.0031 .00
10450 10 0.0030 0.002% 200
2,1%00 2182 0,0080 00075 200
10,0000 0,000 00000 00028 200
i 00,5607 0,559 anmT 034 200
1.0247 1023 0.0017 (W35 2.0
21229 2.116 00065 0TS 200
00000 0,000 L0000 00028 200
i 05236 0,521 00026 00030 200
0,59634 0,962 0014 00029 200
L5763 1.570 D063 070 2.00
0,00 0,040 00000 L8 2,00
05191 0519 00001 00031 2.00
el 10003 0,599 0001 00033 200
19987 15402 00067 LR 2.0
L0000 0,000 00000 00028 200
05523 0.552 00003 €.0030 2,00
b Laosos 080 00009 0.0030 2
20391 2031 [T 0.0079 2.0
(L0000 0000 QL0000 0.0028 200
P 05601 D560 0.000F 0,0031 20
10512 1082 =(L000R 0.0030 204
1.924%4 1912 0.0074 0.007% 2.00
Fd-2a8-80 b L/
1]
enm3lunugu

DNJE Services Co.Lid

DOE T s 32 Sod Lafprner Wisaghin 55, Ladgeas-Wistghin R, Laderos, Ladpessn, Bangkok 10220
Fhune : 66 (012 18 2084, Fimail : dgeservicesinfo@pnail com e
REPORT OF CALIBRATION
Certificate No.  SP22-D08 Page 4 of 3
Phidometric Accuracy @
Wavelengih CRM: Valisss | UDC Reading Correclion Unsertainty Covirage facior
(mm) {Abs) {Abs) {Aba) A} i
454 (0000 0.000 Q0000 0.0050 .00
(L7478 0747 (LS 00057 2,00
257 0000 L0 11,0000 00050 200
0.8686 (LBas 00036 00059 200
§is 10,0000 0000 00000 00050 200
0.2012 0290 00012 0,051 2400
55 (1.0 LI 00000 DLDOED 2100
10,6445 {640 00048 00055 200
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Calibration Report Calibration Report

Cartificaia Ma.: T B0
Cartificate No.: EMFIE-001-01 Equipmant: 2H M Reschsfior: 001gh  ; Bimv
Eguipmant: Dagital Thanmomariar st FT0 [pH Mater] Marefactumen  HARMA RETRUMENTS L) -
Feaiusis: LAR +} Wodat  HIHGID Sarial Hn. =i Tipa: Banckwp
Beiwido:  COOSHOT DHe:  LAEWACHSSST T e e
vt AR DTN Diate of Ealibration 8 2082 Pag i el §
Datn of Caltration: Edare 022 Frged ol § Loastism e ioal Dalrutisn Liaborsry, Hutinasd Foce bnstbun
Ensbonmem Condiion: Aavibest Terpersture | B5 208 | T Falstt ity | 53 0t ) %
Lacation: Chamical Calbraten Lasoramey. National Faod sk Canditian of Eou igment: Gaod Condson
Ensironment Condition: Astdvindt Tanzeratus 238 18 ) e Canditon of ihis Resuks aof Calbeation
st Humidity e )% 1, Caltbrption Mthod I s maliod : WoSE.003 bumed 0= diect mamssrsren by using viandand voinge caibrar and
cartad refarerce matsrisl (R
= Ratsmrce Sunaws { GEribed Refswics Mownal
Imzcumeata, Saclel (1D W0, LUV Canificas bo, Eua D
‘Conditicn of this results of Callbration: 2.3 DC Vakage Cabrstor FnaRo0? Flke: BOLIFS6E7 24 Jotu S0
9. Calbrabon Muthid - I hauam mathod: W-TEAIZ8 by comparaon e sandand tarmamater, 22 Diglal Thasmomaie: TaR0aT LT CL-EansBe-0t 0 Dowber 2022
S The s wd - e . 23 Tharme-Hygre Masr MFIETHoOS 8 PONPE SR 1B February H23
Ciraied Rufesgeces IR
S Sl e s Lol lo Bmutaciuesr Bl aten D
3 pH bufler 4008 (Frimary gH tufler Sofuion) HEM3 CRechar PrziELs 21 Aprd 24
- Tha Sempsmstune seie n U o e barstony 4 e nsmasndl
25 pH bufter 6B (Primany 5 buflar Soliton] B0Ead RN PHIELS 29 Aprd T4
RO S N TR 28 pH bufter 1001 (Prirany oH bufler Soisiion) mozms GRichen FHEDLE 20 Ape 23
2 Rufwrmnce Stanciars brumant | LT g ol .00 (S rvden pH beffer Soktion| sama0n GPschen PHWTLE 20 g A3
Inatremant Madel Ferial No Certficon Ne. Cvum Cutn Through 1. Thish Safbhcaban & Nt b Tha Inkermetional Spisrs of Lind |51 Uni)
HANDHELD THERMOWETER - ] Fihlac il 47 imidnrvantade 2.1 Hhough KSC-TISETE 17035 Laborgiory Aocredion of Ca v o (0TS
PRL-T A8 T4 Hehin-32 TETR
Flag=um M ience Trarmomaier (FRT) aeTTH it B2 Welrursents e 2 2 Hrouge NSC-TISETE 17024 Ly borwwny Aceredion of Calbrason ho D051
Beppan Euipmant | - Lorw Twrparsturs Bath |IS0CAL-8), Modst Burspa-S Pus lasks, SN 315502 himmmn i i o P TR T VIR L oy b o i 1 a0
3k Cerbes Ankmnos M e, 28128 Fucuabia iz Padaiy isisbarered maBiod. e el weng cekbruied
THmaneier, bronee, A rencyninsten Tha Standam Sshiion
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3, This cirihcata b trikible 1 It borm! Syitern of Usks (51 Unfa). s et e e L
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Calibration Report Calibration Report

Ceriificaio Nou: Fr R IR
Cartificate Mo 0513800107
Eqquipement: BH Wit Manclifion: 000 pH ;04 mW
Equipmant: Dégitai Trarmomsar win FTO {pH baiar)
Masutaciurer:  HARKA RESTRUMENTS Wodel: HIHEE
Rssabmion: ol e Modet  HIPOO-02
St Mo ! coas10r Tree Barch
Sarw Mo COns1I0T Mo UAE WACOIGESST =
e HAMKA, NETHLIMENTS. 10 o, LAR WAL e
Dt of Calibration: 8 Jurm 077 Pags 5 sts Deate of Calibratian: B Jurm 203 1niE
Calitiraticn Results:
1. Calibiraiion of gH Waisr [ Mangs! Temperaiune Comparestion o 35T ]
Caltratan peint: N8, 200 ard FO0E
Calsoration result: Mominal £C Voltags Stadard Avimsge irdicalor Rascing Alscitataly Coaings Factor
pH [m¥ o dmi &
- Tha proba we mmerasd In bsud Saih or dry Balh o 8 minnem dapinel 130 mn v = ! Yl
a #Hd 17 4184 (2] ol 200
= MY ?
Desoiption of prate. mass Mo &N TEa 2 HE ETIT 00 T}
Bhrsenmion of prode : Ciamsiar 12 mw, Langin 12 mm, 4 TR e L0 ol 200
Fhapit nalarial s a min "W 00 [T 208
T e 'E 70 06 =0
- Btansand Un ooy
ULC® Reading (T Temparsiure (G Carmectios Yaue [C) e L] 50150 T (Y] noE m
® ERET] BT 1nm nom 30
1 i 1 bl e O 242 12m [ e
E-a v o L) il 414918 115 Tai) oo m
o 25002 42 s 2 Calibramion of DH Mote with Eieoteoads | blariol T e Do sermaos al 25 0 )
Mgim - LUC" - Uk Urer Cabbrasion Eawpmane [ Eksmas Tomdr  Comibered ERetiods
Nanutsciurer;  HAKNA RETRLMENTS Model:  HIEO
Serial Mo T [EE
Pariormasce ol Elacirode aysierm  (T2re-Foind Callbraion af pd, pHT and i)
Awwrage Indicanar Reading
Carsifiad Vinlua Ruinitvs Siapm (%} Uricertaiiy Cowerage Foster
&21°C (et} BH i [2pH] (L]
a3 wm 168 B 87 ooor1 2m
Ll aar B - noovE 20
oo mnor ATAD ara oy 200
Epe 3w 2% . (R in) 200
iy g bpeed uncenaingy mukioied oy coverige ok ks 2, provading o level of comidanca of

o i He

F-C5-0L7 Risamion: 01 Dute: 20-04-65 F-C54012 Runision: 01 Dune: 10-04-65




Calibration Report

Catificate Mo.: FTNA
Erguipmani= P Matar Resowtien: 001 pH 1
Mamdszaren  METTLEA TRLEDD o Seiriny pH
Bl Mo A2 4EEH0 Typa! Barah wg
BHo: UAE WAT [IVIEES
Duits of Caliialisn: 1 Marsh 133 Fage 3ol
Calibration Resulbs:
1. Caltaratian of H Matar | Mansul Tarsparakom Comparmatcn at 3570 )
Womiaal DI Vikigs Blasdand Awarage ndicatar Baaging Uscamsinty | Coverage Faciar
o ] - W ey ) 1y
[T sanr e [ am 20
2m o 3 08 am 200
am ATTAES TR 40 LB 200
L1 AL ] L L] s 200
T = ] 7m [ E
nm R - LE) () 200
w0 ETe ar nm [T 280
= -zsmana -3 1200 o 20
m IR -t 1480 [T} 200
2. Cablwasion ol pH Matar wih Bcoass | Manes Temperalums Cammgasssaton 1 265 )
Equipmast: pH Elachodn Typa: Cormbined Blaciode
Mantscirse  METTLES TOLESS indai: inltSeion
Serial Mo RRLT ) 0N L
Fatormascs of Bchrofe syalen T cind Callbenion sl pHA. 47 and pHIDY
Cartthed Ve A e T r—— T
A L) [l ItpH| oy
b am 1o o [ =
(323 GBe 15 a8y m
w3y 0a1 B4 i £a m
Boes o 1] = DEY 0
/fw%’i T
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Calibration Report

Cartificate No.: 2N EAR0

Equipment: Depital Tharmaimaie with RTD (5H Mtar)
Fiesghiion. b1 g ozl BavenEanypH
Saial b TESEID DM UAE WAT DINEES

Wanalactoner WETTLER TOLEDD

[Date of Callbraticn: 1 March 2373 Pagudof 5
Lezation: Charmesl Cebbraten Latorstory, NATIOMAL FOO0 INSTTLTE
Environment Condition: Amibiani Temperan LT S I

Fdaters Hursidkty Ba oz 2%

Candition of this results of Calbration:
#. Calibraion Wethod : « In houge memed: W-TEAIZS by ompansen wit sindand ermanalsr,

- Tha Cakraton i g E A ngan

Trom & Slancars Iesnancs Prermomst.
- The lsmpmmaters scsis n U o1 s iboilony @ e nsmasan
Temosrale scase of 1800 { TE-80 1

2 Mafwrmnce Starchasd insirurmn

inuirsmane Wodel Sewini o Cenificam Mo D Driw Thraugh
HANDHELD THERMOWETER 1521 FRalE
PELT DANTH S hure3d TETR
Plrsnum Restytvncs Thamomee: (PRT) SEITH L)
Suppan Equpman - Lo Tamparatuns Bah [IS00AL-E), Modsl Buropa-§ Pas lasic, SN 34058072

2 This car¥icaia tn fracasbis o Inkermaviaral Sysiem of Unis |51 Uniiel / .u-u-{f“-{
4. This coribeaie wis cenfied ok ks e issieament ve cibned.
4 M

5 This rasck of cal@racn wine nunsl SECira s 35 Shoen SN Sa 3nd DRcs oF CaFDIMn ank. Zeg
B Dondiion of Calbruted iWe

Sood
7. Resuf of Callbravion. Izl WhihouT adpus et I:l Ay adgustran

F-CE012 Raresion: O Oua: 141281
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Calibration Certificate

H01TR-G0-01

UNITED ANALYST AND ENGINEERING CONSULTANT COLTD.
3 Sl Udomauk 41, Sukhwmit Rosd,

Bangehack, Prakhanorg, Bangkok 10260

Faguicfy
Equipment: o Mutar
Manufacturer: METTLER TOLEDO
Model: SevanEasy pH
Serial No.: 1231186210
1D No.: UALWAT.010ZE33
Order No.: F-h
Operation No.: 2201TRI-001
Date of Receipt: 21 February 2022
Date of Calibration: 1 Mareh 2022
Calibrated by Mr.Pheraghst Tusnis Approved by / :

Scientiny [ MrMuttapsd Kiysmchaet | (Jé.)
Epocialisi, Division of Caliteation Laboratery
Pl of lsaua: 1 March 2022 the Tachrical Toam

The encensinies are ar 3 confidence probabibty of appoos mansly B
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Calibration Report

Conificme Mo, HMTIAN0N
Equipmans: o a Redshilion:  DATaH | 1w
Wy isanurer.  WETTLER TELEDD LE BaarEasy pr
Bariaing, 1EIVIEEED Trew: Basch g
D UMEWATIMOEEES
Datn of Calibration: 3 Maess 23 Paguinis
Lozason: ChameaiCatbratar Lazsoriony, HATKINAL FOOD MSTITUTE
Emvuama Coamtng b Terperition: | 235 £ 16 ) "D MaleSwbuedty | 52 £6 ) &
Candiizn of Eguipmast: ‘Sood Condiion
Caaiad When of I Rbielte of Calibaations
| Caltwavion biatsd M haune o] | WD (0K a0 0 e YTl By LD W VORI CReEY dnd caribed

TR T [CA
2 Ralorinn Sindasts | Caried Sekeasce Makes

L] i () . Menulectun Esriifain My, Dus Duy
2.1 00 Velage Callrms 2re80aT L] ECL-TIF0887 24 e 2302
22 Oghw Taarmarsrer oo Fuks O 0 Ceater 23
2.3 TrarmasaHpys Neky' KRLETHIA FOrPE (=T Rh ) 2T Swruwry 2123

Canies Referenss Malsilel Lot s, Minslectirs Esil Expiva Do
24 pH bnlar 41308 Frirmary pH bufler Scletar] s CPAchare PHERLE o Apd 253
L5 ¥ buar BBEE Frimany pH ufler Bokion| Ti B CPAgher FHIITLE WA 30
26 @ burtar 1081 Prmary B bufier Schuor| RENE] CPRctam PHIZILE 18 Apri 3003
BT g e T D EART B4 VT Srhda) TIBES CPhhae PHADTLE B Wasch 2

3 Thia carbication m iscanbls i The brismadionsl Syaisr of Uisi |5 v
A1 rakirrara Mo 21 Frough HEC-TISLTIS 1702 Lateaiony Acxmeion of Calbaion ko J0TS
W ineinmenrs o 2.3 Ton MECSTIBATIE 17006 Lasawiony Accwinas of Caiteaion b 061
A3 raburrara Mo 21 #rgh HEC-TISSTIS 17024 Lasomiory Accrdiicn of Calbarion Koul352
3l Comifeg Rrironce Waieiol Mo, 140 24 UMb Frimary messeonmart mphod: Hemed ool iy

wolyE

RETRIMGT. BINTISR. B0 ROl Th ERaaind Somban
prvpierion and earifed by CRhanae Lid i sconedasd 1o 120 11004
) IBOAEC 17025

32 Caciiiad Fiwtararic blrierisd o, 27 iacastie® BRI HLT Lok 3004 STET BV Rl HHG Lo T522.2035 BB
o P8 Lt 30042020 B Rt MHID Lo SR0S2020, The
Staazars Sokrion proqaion srd caslied iy CPACher Ll
scrrchssm S0 17004 el SOAEC 17005
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Certificate No. C24220084 Page: 202
Calibration Results:
Before Adustment
Stardard Unit Under Callbration Covarags Factor Calibration Report
7 Carrection Uncertainty (£ )
Canductivity Solution Raading (k)
25000 uSiem =0 pSiom 0900 pSiem 2.00 0.22 wSiom
14130 uSlem 1444 pfdom 310 uSicm 2.00 S WBem Cortificuts No: asmrrmasnnon
1113 mSiom Wre  mSen 3.40 miem .00 0668 miS/em Equigmant: Gl Tharmermeter wits FED (o Mater)
FMasgiibon o1 Modsl  Savanfury pH
After Adjusiment; a1 1413 pSiem Sl M. 1EaIsAn Miba:  UAEWAT.DIOREI
Standard Unit Under Calibration Cownrage Factor TR TG
. ) Correction Uncarizinty ( + } . '
Conductivity Solufion Reating (K} Data of Calibration: March 2022 Page ot S
5,000 jeliem 250 waiem 0L000 p&lom 200 022 p&lom
Calibration paini: 50,50 5
14130 wREm 1413 wéiom a0 pEem 200 a4 HSdom sl : i %
1113 Sicm ar.z Sicm kil
¥ 1 410 m 200
L i i i mEkcm That (50mtes Wil iVARerssd i ByLe] Bl or Afy balk b @ rnerum depth el 100 mm
- Dmacrighon of probe, model © N L1TH T
Dameneian of pmbe - Dlanesr 4 man, Lesgin LG
Sraat mutersl Swrienn Swmal
The End of Cartificate UUC Arasing (G e Goemmction Vaius (T} i
Tunparatun "G £ g
=1 14008 4.1 oues
221 004 a4 o
351 15003 A3 oaed
bl
LAIG" : Ling Urclar Gakbraan
Tha rezort unca=minty of MASSLIETIAN w18 SAAND GOEINa IS Lncana Ny mlinied Dy CosaragE ot ke 2 privcing § el of coTkoesos of
approcina iy 55 5.
End
VHin B il e ' g
FoCBLri2 Aesizoon: 00 Dae: 1412681
B e anaslueuan : nasluauan
acrac DDATH 7 facd AOET T araad B, Bt 1TUT S, Bemnias. i, Benghos 080 Thotors 9 i)
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Certificate of Calibration

wriflueny; KEPRZZ0AZET

wiimetoafia: CONDUCTIMTY METER u: Labgss wameAtae: 18300356
R PSR Equipment: CONDUCTIVITY METER Cerlificatn Mo, CR2Z20084
22 Mar 2022 R 2 Mar 2022 MR M i fasvad Dete: i
- - Sarial Mo. for ID.) 16300356 Job Mo.: KSPR2Z03267
Undt | Tlandndi undt | Tandndi
Manuteciurer: Sl Analytics Page: lof 2
Cleioersl Blectrode Sedal No, 16070067 Model: LF413T Brand: S| Analylics
5] [m] 1. mrwsiysnetos = =] Condion: In Condion
= o 2. ewszawn | welaiaos, molssonso) = o
@ | o 8 e n - i isdae (On-O Swicth) g | O Customer: United Analyst and Engineering Consuliant Company Limited
= ] 4. wann {Keypad) & ] 4 Sel Udamsuk 41 Sukhumvit Road,
= ] 5. WwtRa (Display, Screen Conlrast) = O Bangckak, Prakanong. Bangkok 10260 Thailand
Spoctmphotomatsr
] [m] B n!dﬁulh‘ﬂ*l{adhn' Backup) >= 25 VDC 0 ] Envirenment Condiion Temperature b= T * 2 *C
o o 7. dwmufiorn ol (Wavekeng® Contol) O o Hurnidity 50 HRH 2 15  %RH
= o 8 mrnarviu (Wavelangth Check) e [u]
=] O 9. umearslssass (UV < 3,000 hour) o o Callbration Place: Environment Laboratory, SPC RT Co., Lid.
m] o 10, unmrrfiess (Visible < 5,000 hour) =] m] 1194 Soi Wachirathamsathit 57, Sukhumyit 101/1 Rd.,
o [u] 11, sndidvaudio (Carousal Moduls) [ ] o Bangchak, Prakhanong, Bangkok 10280 Thailand
ot Adatar and’ Conauetivily Mater
=] [u] 12 B ( Elactrode and Connection Cabie ) @ o Calibeation By: Mr. Wasan Nuchnabes
o o 13 ssfuRvsacely Elcirade (Lavel KCI ) o o Calibration Date: 22 March 2022
O o 4. rhinfwlmu Bctrode (Dust Prefection Hoad) a i The Mathod used: In house method, SPOC-WI-48, base on ASTM D 1126-14 and D 5391-14
a) o 15 woididinTnan (Stand) o O Tracuabillty: This cerificale is tracesble to the S1 Units maintsined by CRM of NEST(SRM) through
rrrr CPA chem Co., Lid (ISOAEC 17034} Ceriificas Mo, 794135, 704136, TT2624
0 [m] 16, mwrguiengn (Mo Sample) O jm]
o o 17, swlumissossETeama (== 25 T 3.0) O o
Audomatic firstor O ™=
[m] [m] 18, #nm Plston Burettes o (o] H 7 S%RT m.ﬂ‘ﬁj
o O | 18 Function Rinsing and Cosing O o = i el
o =} 20, wumsaesAEglnanibnoy o =] . e i )
- 3 = ] Persan in charge Autharized sigratary
sl ; Electrode fagaumiila24. °C Tau Cantrol Watsrbath i 26.0 $0.1°C ﬂhmhhwmﬁﬂurhu‘mmmnmﬂl?hhm&rnnumwl W powidian tracasbity of mesmnsment 0 Intemanional of
rational standar or olher

Thit messairmment wm-mmhmmmmhhmmmn
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Thisies fiiasts ity b ] by clarvemtionas Som specified congions, The requils relale onfy 10 T s i), callvases of samplss The seport s=sll oot b
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Equiprmant | Electronic Balance: Cert.Mo.: ZZMMZ10
Condition As-Received : Uigesd Ibam Page: 3of 3
Rafarance - 2204-054200-1
Rasult of callbration
2. Eftect of off center loading T T i
& mass of 100 g was placed o vanous pesition on the pan . E @E
The weighing maching resding emoe obtained i given In tha table frowt Femt o
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Fosition 5 off-canter and central loading
(g} (g} (gl (gl {g} (@)
-0.0002 -0.0001 0000} -0.0002 Doz ougoo2
3, Departure frem nominal valus
Balance MaBsurament Coverage
Applled Walght Reading ~ Correction  Uncertainty Eactor
(a) (g) (g} {tmg] (K}
Unioad 000000 000000 0.018 293
a.n5 Q08001 000001 0.018 213
a1 .10001 000001 a.m7 1
1 1.00002 -0.0000z2 0.019 208
] 5.00003 <000003 0.026 200
20 2000008 -0ug0008 0,048 200
50 S0.00010 ~0O0MD 0.080 2.00
an BR.ODD14 =0.00014 Q.15 200
100 100.0001 =000 o1 2.00
150 150.0001 -0.0004 .29 2.00
200 200.0001 =000001 0.35 .00

Tha reported uncertalnty of measuremant was based on 8 standard uncertainty mulliplied by & covarags
Tacioe k , praviding @ level of confidence of sppraximately 35 %.
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Cert, No.: Z2TM304

N N " Page.: 1af 3
Certificate of Calibration

Equipment : Hat A Dhan
Manufacturar ; Mamimar
Modal @ UF 55
Sarial No, ! B212.0411
D Ne. = UAE WAD (052656
Submitted by : Linitad Anatyst ang Enginearing Consultant Co.,Lid.

3 Sl Udomsuk 41, Sukhumsit Road,

Bangehak, Phrakhanong,

Bangkek 10280
Location : Lak Floor 2
Received Order : 7 Agri 2022
Galibration Date - 7 Agrd 202
Ambient Temperaturs : [26:10)°C
Relative Humidity : [50:30)%
Calibrated by : Man Pahanapongoatoeon
Approved by : Wil -

Appraved Signatony
() Pomthippa Tamayskul
(4] Males Bulkrusa
[ ) Suwil Imjai
Issue Date : 18 April 2022
The Uncertainties are fur a confidence probability of approcimutely 25%
]
N3 luaugu

A DD4DZ45

TECHNOLAMGY FROMOTION ASSOCIATION (THAILAND-JAPAN]
CORPIRATE SERVIUES 3 BOUIPMESNT CALERRATIEN AN TESTING SERVICIS
AL AN, ALIAM BANGKCOK 15 e i
FAK 1 10 CALBRATION 085

A1 PATTANARARN BIAL S0 1

TIR. 1-3797-30

Cerl.No.: Z2MMZ10

Page. 10l 3
Certificate of Calibration
Equipment : Elactronic Balance
Manufacturer : Meiiler Taleds
Moded ; XSR206
Eerial Mo : CODA0T 1872
1D Mo : LIAE WAD D122565
Bubmitted by : United Analysi and Enginearing Consulani Co_ Lid,

3 Soi Udormsuk 41, Sukhumvil Road,
Bargchak, Phakharong,

Bangkok 10280
Location : Balange Room
Received order | 26 April 2022
Calibvration Date : 28 Aprl 2022
Ambient Temperature ; 15 Cwan o
Relative Humidity : 30 % 10 90 %
Calibrated by : Kunchit Promprat
Approved by : —— M‘ i
Approved Signaiory
{ ) Pemihippa Tameyakul
(a’r} Metae Butkruea
{ ) Suwil Irnjai
|ssue Date 29 April 2022
ra confilence probability of appracimately 5%

The Uncertainti

A

Equipmaent : Electmanic Balance Cert. No.: Z3MM210
Condition As-Recelwed :  Lisad Hem Page: Zof 3
Reference : 2204-054200C-1

Procedure used ;-

Calibrafion wera conducied using in-housa calibralion procedure CP-0801 according fo dinecl
imaasurernent method agains! standard weight.

Condition of this result of calibration
1. Rederenca standard Insfrumants:-

Instrumants Modal Sarial No, 1D Mo, Test report No. Dua data
1} Standard Weight Sat {E2} 15884 - TORC138 MM-0009-21 3 Feb 2023

2. This contificata Is valld only te the item calibrated on data and place of calibration,
3. This result of calibration was mada on requesisd al ihe poind spacified by customes.
4, Ths cerificate is not cestified for any commaercial fransaction.

&, This conification Is trecaable 1o the IMermational Systam of Unit,

Result of callbratien { ) Wilhout Adjustment  ( * | Afier Adjustmeant by Inlsmal Caliration
Range capacity : Dg & M g Resolution 0.00001 g
8 g to 220 g Resolution {.0001 a
Bafore Adjusiment
Balanca Measursmant Caoverage
Applied Weight Reading Correction Uncanainty Factor
(gl 11 (gl (£mg}) (k)
B B0.00004 -0.00004 215 2.00
200 199,9999 +0,0001 Q.35 2,00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10})
Bpplied Weight Standard Devlation
(g} of Reading (g )
a0 0.000008
200 0.00008

Mol -

wnmlsididi



Calibration Certificate

3 o e

Certificate Mo.: 2202934-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 Sl Udamsuk 41, Sukhumvit Raad,

10260

Page i ed4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Maodel: XSRI04
Serial No.: C117635043
1D No.: UME.WAS.012/ 2564
Order No.: 2202534
Operation No.: 2202034-001
Date of Receipt: 13 May 2022

Date of Calibration: 13 May 2022

A2

Calibrated by  Mranas Somsak Approved by

Spacialist { Mr.Pheraphat Tuangt
Managar, Division of Calibration Labaratary
Dinte of Disue: 25 May 2022 for the Team
The uncertainties are for a o appr 55%

This Certificate is soed in acrordance with the condiions of scoredtation grarted by the Thal Laboratory Aocredieabon
Schame which has assessed the measumement capablity of the laborstory and iis traceabify bo recognived rational
standards and to the units of messuremant rmalized af the comespending ralional stardards Isborabory. This cerfificate may
ot be reproduced ethar than in ful @xcept with tha prine wricten approval of the National Food Instituta,

. "
EITPNSELTRAINY
FLELET

F-C5-002 Revision: 01 Dabe: 20-04-65

1
Ry

S

Tty sk

3l Food e

Lot
Calibration Report

Certificate No.: 2202934-001-01
Equipmant: Bhectronic Balsren Manufscterer  METTLER TOLEDD

Madal: WSS Resolution: 0000 5

Serind M C117635041 0 Mo.i UKEWKES1Z/Z564

Copacliy: 200 9
Dabe of Calibration: 13 M miz 2ot

[« Anbiert W & 01 C Relstverumdn: 47 = 1 W

Place of Callbration:  Balancs room {Water Anaivsis linet), UNTTIED ANALTST AMD ENGIMEERING CONSULTANT 00, LTD.
Condition of Equipment cosd Candtian
Condition of This Reselts of Calibration:
1 Cabbration Method:  AF] Method W-RAD01 n-Hinse Methad based sn LKA Las 14 < 3919
2 Hufwracce Stancends:
Refersnce Standard Modsl  SeralNo  Callbrated By Cartificate Mo.  Due Date
Dandied Wght Cles B2 Lngma ity BSOSSETITD s MIALITE 0 Al 2023
Instrument Hodel Serfal Mo Calibrated By Cartificate Mo.  Dua Date
Thirries:Hygre Mtar PONPE4B0  WFLETHOMYLE  Quay Rabom CRE-DIH 18 Februany 2623

X This canificaton & tracase to 51 UNIT

4 This cartifeats wark Cirtifiad Sty for tal ifstrumant wi SalSribid

5 This sl of calisrabien wi found o0t &l BSom o b and place of calibritions orly.
Calibration Results;

1. Repeatability of Reading:

homing! Vel { g ) Feanddard Devistion of Beading L]
150 3000533
20 el (]

2. DIf-Center Error:
& masz of 50 g wes placed and meved to werious posiion on pan.
The talasce reading cotaned = ghaes n the tabie.

'm G
iz}
@ u
Eif
1 i 3
1 9 11C g 31¢ 9 )
| sooso | ssoon | sooow

FL5-012 Revisnn: 01 Dete; 20-04-65

IE‘I m?

&

Equipment : Hat Alr Cven Cort. Mo.: Z2TM304
Condition As-Received :  Lsed tam Page.: 2ol 3
Refarence 2204-00950C-1

Procedure Used -

Calibration were conducted using calbration procedura CP-OTOZ according bo direc! measuramant
method with Data Scguisition which connected with Resistence Temparature Detecior [ RTD | and

Thermocouple Typa T,
The temperalure scalke usad was basad on ITS-60.
Condit
1. Rafarance stendard Instrumsant:-
Made| Sarial No, Cart. Na, Due Date
1} Data Acquisilion SAETOA MY41021843 2ZLMa 0 Jan 2023

2. This certiicate is vaid ealy Lo the ilem calibrated on dete and place of calibraticn,
3. This cerlification s tacaable to the lnterational System of Unit,
Result of Calibration == | *) Wilheal Adjustment

Function of UUC" : Temperaiune Saurce
Fresh air setting : Close Environment during calibraticn
Finished
Tamp. { "G ) 28 26
» > REL Rurmid. { % ) 56 55
A = AL Supply { Volt ) 21 224
qﬁ (L1}
H L Rel. 5id. ID No.: &}
T Calibration Paint | "C }
T'i-y'{;;a% o /
= e Position :| {120 180 (104}
1 21-04TC-01 | 1B-IMRTD-
2 21-04TC-02 | 1BDARTD0Z
3 21-04TC-03 | 1B-D4RTD0Z
Probe Installation Details :  Dimension of Chamber - a 21.04TC-02 | 1E-DARTD-04
as 50 em n= o 5 2104TC-05 | 1B-D4RTD05
b= 50 em = ey m & 21-04TC-05 | 1B-D4RTD-06
e= 50 om M= LS m 7 21-04TC07 | 1B-4RTD-0T
Capaclys: G030 W a 21-04TC-08 | 1B-4RTD-0B
9 ref) | 21-04TC-09 | 1B-MRTD-0B
Wil -
1
wneslumuay
a 1104316
Equipment : Heit Air Cven Cert No.: Z2TM304
Condition As-Received ; Used Itam Page.: 3 of 3
Raference : 22040015001
Result of Calibration ;- [* ) Without Adjusiment
Function of UUC* : Temparature Source
Frash air satting : Closs
Calibration | UUC* uuc* Temperalure Ternperature Cuorall [ o] COVETRGS
Poin: | Seting | Reading stability unifarmity Variation Fastar
(e (ch (") {£°C) (el [T} {#'C}) K
4.0 1040 | 1040 [ 0.67 .60 0.42 2
1200 1200 | 1200 0.1 0.62 11 11 2
180.0 180.0 | 180.0 012 1.4 20 11 2
Calibration Mepasured Tergerature | C |
Paint Position
(e} 1 2 a [ 5 6 7 ] 9 (red.)
1040 | 104403 | 104.220 | 104817 | 104474 | 103778 | 103858 | 104292 | 104357 | 04319
1200 | 120183 | 119878 | 120.236 | 120.355 | 119.478 | 110.455 | 120046 | 120173 | 1200109
180.0 | 180502 | 1700820 | 180.855 | 180767 | 170.012 | 170.044 | 180043 | 180,305 | 180240

Average” : The awarage of 30 values in sach posilion.

Temgparature stability : Ona-half of the greatest maximum difference of measured femperatune at any one sansor
Temperature uniformity : The maximum diference of measured tamparatures at any 5ensars and the messured
temperature ol the raference location which are chserdad at the same ime or at &8 closa an cbservalion tima as
possile to deferming tha temparature pathem or homageneity within the chamber under sleady-slale condificns,
Owerall Variation : The Differance of the meximum and misimum measuwed lemparabures Broughoul chsenation.
UUC* © Unit Under Calbration

Mote © Tha reported uncenainly of measuremant was included stabilty and excluded unifomity

The reparied uncanainly of measurement was based an a standard uncaranty muliplied by & COVErage
Factar k, praviding a lewel of confidence of approximately 85 %,

-ofka-

Ty, .

tnm's"lumuqu
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instrumems L10GT-5F Soi Raichadepiek 14 Rarchadapisek R, Samsen-nok, ﬁ e

Hluavicwarg, Bangiok 10310 Tel: 825412195 Fax- 0-2541 4198 = T
urg, Han g . s et P

Cerdificate Mo, ; HIT-2215-4E0
Page:iof 2
CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater
Meter Model © HIB39R00-2 Serinl No. @ (45000E2101
Tube Heaier : 25 Vial Capacity Acuracy :  £2°C

Temperature Ramge : -1 "C 0 160 °C Tempernture of Reaction :  130°C

Ambient Temperainre 3 [35+2)°C Relative Humbdity : {50+ 15 Pe RH
Manufacturer : Harna Instraments Maile im 2 Romania
Condition As-Received : Lised Product Reference :  REZI05E8
s tIEr AT United Analyst and Engineering Consultant Ca., Lidl.
3 Sed Udpmsuk 41, Sukhumyit Rel.. Bangchak,

Phrakhanong, Bangkak 10260

Received date 28 April M2
Calibrate date : 9 May 232
Issue date : 10 Mny 2022

Calibrated Location Hasna Irstruments (Thaikend b Lid,

Calibration Procedure : This calibraior was conducted by wsing in-house: calibmtion procedure

it 8

Bdr. Anan Suwarchaizakul

CP-04 by using eertified neference material

Calibrated by : 'JZ‘!“}

Mr. Pichit Peithong

Approved by ¢

Calibration Engineer Authorized Signatary

i
This certifieste was centified anly for the instrument we calibrated.
This result of calibrmtion was found aczuraic on date and place of calibmtion anky.
** This certificate may nat he reprosduced ather than in full, cocept with the prior written %
approval of the kead of Hanna Instrumest | Thailand).

nansluamugu

e TR Al

EEETaRAT O Db
Calibration Report
Cartificats Na.: 2202934-001-01
Equipmant: Electronic Belance Massfackurers METTLER TOLEDD
Model: ¥R Resplution) 00001 g
Ferial No.: CLITIR40 0 Waui LAEWAS DL
Capacity:s 220 5
Date of Calibration: 11 may 202z Pagedofs
Callbration Results:  (Continuad)
Callbration Rapge: 0 - 700g
Callbration Adjustment: Intermal Calibration
3. Depariure from Nominal Value:
Martinal Wakes Stanctard Vs Borngn Amading Comecion Unceriainky ‘Cirenrage Facor
S g Lg i 9.1 A_g L X
Uninas nnme s 25008 25008 00
@01 noyme Boen L5009 LS 200
o nn3me 20390 05000 0000085 00
a8 005003 090 10,0000 0000085 200
0y LTI 21000 00000 000085 200
['F] 0g000) F3000 00000 0000085 208
n 321 3,500 00000 0000085 208
1 1.0000% 19000 00900 0050056 208
1 050 Lm0y 00900 0080086 208
1 ) 100 0000 0030087 208
5 500002 e 00300 030037 200
i1} 10,0041 10.0000 00300 0000038 209
E] 2000034 0000 o0 noopoy 2 |
m 3000085 00001 0301 S.0030 200 |
w 000008 40000 00350 20011 m_ |
& 4530030 450001 0950 940013 zm |

Im HANNK FETSNIECR

instruments Page: 2al 2

Condithon ol this calibration result

Reference Standard Instruments:

l.ﬂ‘l’llﬂﬂ!‘ Model Serial Na, Certificads No. Tracenhle
Dhatn Acquisition
349T0A LISIT03RESR W -] 54- /| e O
|_ e | K2106-154-1 | WEK Eleetric Co., Lid.
Calibratian Result:

Mensurement Temperature Seurce Accuraey for COD Reactor

Capacity | Nominal Valwe | Avernge Value | i Uncertninty | cbTolerance of | Acceptanee
(Vial} {°C) {°c} #e) | uueren Criteria

25 Vinl ) 1500 (1143 0.55 | 2 Fass

Figure: Shoows the kacation of the tempemmnire source.

t1A} 249 (3A) Al | isal
AGE2TC | 14936°C | H4992°C | 14943°C | MBRISC
(18 (281 1381 (4B} 158)
| 15048°C | NS0B6TC | 1S0ATRC | 4msESC | 150000
(Ch (201 6o (4C1 156}

13078°C | 1S1LMPC | 19133°%C | p49S57RC | (sasatc

({11 1201 1am 1404 (1]
TSLIZ°C | 15149°%C | 1s0a0PC | 14962°C | 14mR1°C

(E) 12E) (3E) [4E) (3E}
ISEC | MOSHTC | MR60°C | M9.24°C | laueec

Remark: The Acceptance criserin is the ermr valise phis or minus the Measarensent Uncertainey, and then Mot
Mo than the Talerance valug of LIUC, therefors concladed that pass.

The reported uncertninty of measurement was hased on standard uncertinty miltiplied by a coverage facior
=2, providing o level of confidence of approximascly 95%.

** End of certificase **

nmslumun

FACS-003 Revigion: 00 Dabe: J0-04-55

Calibration Report

Certificate Na.: 23032934-001-01

Equipment: Ewctronc Balasce: Manufacturgr:  METTLER TOLEDD
Model: THT4 Resslution; 001 g
Sarial o, C117835043 10 Mo AL WAS 522564
Capacity: 20 g
Date of Calibration: 13 my 3032 Papedatd
Callbration Resaits: (Comtinued)
Callbration Range: 0 200g
Calibration Adjustmant: Intemal Calinratian
3. Departure fram Nominal Valee:
Worriral vk Sanzard Vel Avrage Reding Comection Uncertanty | Conearage Factor
g1 L9 1 9.1 fa i Lk 9} e
1 SR 51,5900] 14001 004011 M
55 SEA 555001 0.3000 000012 200
& 10005 51,001 1001 000012 20
13 BEAMIT 50003 0001 [CT0E] 200
F.] 000008 00002 00001 000613 200
Fi3 FEAMID 750003 000t 00013 20
N B0 B30 080t L0014 |
85 BE0011 B0 sit nma 2 |
(] 00033 0,800 0801 o F1 -
b1 100 00003 100,083 e o zm |
] L3005611 L3003 0050 RI018 Zm
150 15009013 1500008 000 PODIEL k0]
am 2p0.m0] 0004 Lm0 000038 FAC]

FEOTEA UNCETTANGY O MMREMETRAL wl Bases 0 & Sndand uhcaranty mulipbed by @ coversge fachor &,

The
prawiding 2 vl OF Confitenct of apgesaimatly 95 4.

rnreenaes BRI emmmnmnnen

7

F-L3-013 Revviicn; 03 Datic J0-04-55




Equipment : BOD Incubator Cert. No.: 22Th30
Condition As-Received : Used Hem Page.: 3of 3
Reference : 2202-044800-1
Result of Calibration == § ") Without Adjustmant
Function of UUC* ; Temperature Source
Fresh air seiting : Mol Available
Calibration |  UUC" uvuc L e T e Cwerall Cowverage
) IUnenrtminty
Paint Sotting | Reading stability unifermity Variation Factor
ey [ {'C) (£'C) {ch (¢} | {#'C) L]
20,0 18.5 184 0.30 .58 1.0 0.55 2
Calibrabion Weasured Temperature | °C |
Paint Position
[*2} 1 [ 2 ] 8 [T & T s T & [ 7 T & [ epsk)
0.0 20154 | 20013 | 20356 | 16.535 | 19.834 | 16.781 | 18.817 | 10824 | 1982

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

Temperature stability : One-half of the grastes! maximum diference of measued temperature al any one sensoe
Temparature undfermity © The masimum diference of measued lempematures o any sensors and the measurad
temperature at the referance localion which are chessrved at the same time or & 85 cose an obsarsation lime &
possible ko datarmine the temparature patiem or homogeneity within the chambar under steaty-atabe conditions.
Dwvarall Variation : Tha Dilfarance of the masimum and mnimum maasured temperatiungs throsghaut abesrvation.
UUC® @ Unit Undar Calibration

Mate - The reparted uncarainty of measwremant was includad stabilily and excuded unifarrty .

The reported uncertnty of messurament was based on a slandand wncestainty mullipied by a coverage
factor k. proviing & lavel of confidence of approximately 85 %.

-o00-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILANI
CORPORATE SERVECES 3: EQUIFMENT CALIBEATHN AN TESTL
5344 PATTANAKARN ROAD SO0 1851
TEL 02717,

JAPAN)
Y ICES

RLLMANGL 5L
27 FAX.O.Y

AN BAND KK 150
[ -

. CALHIRATION de

Cert. No: 22TM30S
Page.: 1013

Certificate of Calibration

Equipment : BOD Incubabor

Manufacturer ; ARCO

Model - WR-1320

Serial Me, : -

D Ne @ UAE WAD 0182551

Subrnitted by - United Anafyst and Engnearing Consullant Co. Lid.
3 Sal Udomsuk 41, Sukhumyit Road,
Bangehak, Phrakhenong,
Bangkok 10260

Location - Leb Floor 2

Received Order T April 2022

Calibration Date : T April 2032

Ambisnt Tamparatirs ; (2 +10)°C

Ralathve Humidity : (50430)%

Caliprated by

Approved by :

Man Palianapengpaibean

Pl .

Approved Signatony

[ 4 Pamithippa Tameyakul

[ )] Males Buikrusa
[ ) Suwd Imiai

Issue Date :

1B April 2022

ifity of approoimately 5%

axcep W

201 : Lepipinam Calfbr

CTHENRATE SERVICES 3 ROUTIMEENT CALINEATIHIN AN TENTING SERVICES
SUANL

R PATTARSKARN RO S0

TH EALERAFLL

W T

Cert. No.: 22 The0

Certificate of Calibration Pagn.; 1913

Equipment : BOD Ircubater

Manufacturer Aroa

Mode| : UC4-1320

Sarial Mo, : 1AURCAS01 2201

10 Mo, LIAE WA 0152561

Subsmitted by : Unitad Anatyst and Engiraering Consulent Co.Lid.
3 Sal Udomsuk 41, Sukhumvit Road,
Bangehak, Phrsknanong,
Bangkok 10260

Location : Laity Flpar 2

Recaived Order : 17 Fabruary 2022

Calibration Duta : 17 Fabruary 2022

Ambient Temperature : {2:10)"C

Falative Humidity : {5030 )%

Calibrated by : Kurehit Prampeal

Approved by : W!du %

Apgroved Signatory
{ 4 Pernthippa Tameyakul
(j} FMates Butkrusa
{ ) Suwit kmjai

Issue Date - 22 February 2022

The: Uncertaiitbes are for & confidence prabability of approximately 95%

This il

weed iwher prior mriion

vicen 1 - Fapip L T Servicar

@NE3 lNAIVA
A 0038099

Exquipment : BOD ncubalor Cort. No.: 22TME0
Condition As-Received :  Usad llam Page.: Zol 3
Reference : 2HNE-0A4600C-1

Procedure Used :-

Calibraticn ware conductad using cafibration procedura CP-OTOZ according bo diresl measurament
mathed wih Data Acquisition which connecled with Resislance Temparature Delector { RTD |

Tha fempaersiure scale used was basad an IT5-B0.

Congition of this resull of calibration
1. Referancs slandard instrumanl-
Instrument Madel Sarial No. Cerl. No. Dug Date
1] Data Acguisilion 340704, MY 44035217 21LM30 73 Dec 2022
2, This carlificate is valid enly to the item calisrated on date and place of callbration,
3. This cartification is raceable bt the ntemalicnal System of Lnit,
Result of Calibration ;= * } Withaut Adwustmant
Function of UUC" ; Temperaiure Sourca
Frash air satting - Kot Avadatle Ei during
ISR S Vet Baginning Finished
—;’q i Temp. [ °C ) o8 ]
REL Hurnid. [ % 68 75
| ..-? AT Supgly [ velt | 226 228
¢
| Hi
! i AR Posiiion: | TERTm
. 1D Ho.:
'ﬁﬁ';?;.,;l. o /: 1 1B-10RTD-00
= z 1B-10RTO-02
w 3 1B-10RTD-03
Probe Installation Details : Dimansbon of Chamber | 4 1E-10RTD-04
PR 0 082 m 5 1B-10RTO-05
hE A e e Fa B 22-10RTD-10
e HADL Ho i im T 1B-10RTD-O7
e B 18-10RTD-08
iy tORY Tuw Birmf) | 1890RTDO8

Wik, .

Lanmﬂmﬂgum

N3 luaugu
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A 0040246



TECHSOLOGY PROMOTION ASSDCTATION (THATL AND-,

CORFHEATE SERVICES 3 EQHIFY CALTRRATION AN TESTI VICES

S3 PATTANAKARN ROA K SLA RLUTANGE, SLUANLUAMG BANGKOK 1124
TEL. D271 30037 FAX. 0 i

L

Cart. No.; 22TM306
Page.; 10l 3

Certificate of Calibration

Equipment : BOD Incubatar Cert, Mo.: 22TM306
Condition As-Received 1 Used Item Page.: 2 of 3
Reference - 2204-00150C-2

Procadure Used ==

Calbration wers conductad using catbration procedurs CP-OTDZ sccording ta direc! measurement
method with Data Acquisition which connected with Resslance Temparature Detecior | RTD |,

The temperatune scaka usad was basad on IT5-80.

Condition of this result of callbration

1. Rafaranca standard instrument-
Instrurmant Model Sarial No, Cert. No. Dus Date
1} Data Acquigilion 34070 MYA1021843 T 10 Jam 2023

2. This cerlificale is vald enly io the ilsm calibrated an date and place of calibretion.
3. This cerlilication i traceable bo the Intarnational System of Linit

Result of Calibration :- [ * ) Without Adjussmant

Funsction of UUC® : Temperatusna Sourca

Equipment ; BOD Incubalor

Manufacturer : ARCOD

Model - UR-1320

Serial No, : =

10 N, = UAEWAD.DOG2553

Submittad by : United Analyst and Engineering Consultant Co, Lid
3 Soi Udamsuk 41, Sukhumvi Road,
Bangchak, Phrakhanang,
Blangkoi 10250

Lecation : Lab Fioor 2

Received Crder : T April 2022

Calibration Date - T Agril 2022

Ambient Temperature © [26z 1DjoC

Relative Humidity - (%0230 )%

Calibrated by - Man Pattanapangpaiboon

Approved by : % :
Approved Signatary

199 Pormnihippa Tamayakul

i +'} Malae Buthuea

[} Suwit Imjed

Isswa Date ; 18 April 2022

wnasluamuga
A DD4D247

Eguipmant : BOD ncubalor Cert. No.: Z2TMI0E
Condition As-Received :  Used llem Page.- 2af 3
Reference : 2040015003

Procedure Used -
Cakbration ware conducled using calibrafion procedure CP-0TOR according to direct massurement

meshod wilh Deta Acquisition which connecied with Resistance Temparature Datactor [ RTD ).

The lemperature scale usad was based on ITS.80,

Condition of this resull of calibration

1. Ralaranca slandard instrument;-
st t Model Serial No. Cert, Ho. Due Date
1] Data Acguisilion 349708 MY 41021843 Z2Lh 10 Jan 2023

2. This certificate is valid only fo the |lam calibraled on date and placa of calibratian.
3. This carification |s fraceatda 1o the IMermational System of Uinit

Fresh air setting : Not Avaliabia Enviranmant during callbration
Beginning Finished
Tamp. { °C } Fi Fil
REL Humid. { % ) 56 58
AC Supply { Vall ) 2z 1
-
Position : Pt
1D Mo
1 1E-D4RTD-01
H 1B-D4RTD-02
3 1E-D4RTD-03
Prabe Installation Detalls ; Dimansion of Chamier : 3 TEARTE04
e 0. o & 0 m H 18-D4RT D05
i P W= 2 m [ 18-D4RT D06
e W em How 2 m 7 1804 RT 007
Capacity= 089 8 18-04RTR-08
8 iref.) AEL4RTD-00
Wl .
1
wnmsluau
a 1104314
Equipment : BOD Incubatar Cort. Me.: ZZTM30S
Condition As-Recaived : Used [tam Page.: 383
Ratarence : 2204-001500-2
Result of Calibration - [* ] Without Adjusiment
Function of UUC® : Temperature Source
Fregh air setting : Hat Availatle
Calibration uuc* uuc Temperature Temparature Owerall Cowerage
Paint | Seiting | Reading stability uniformity | variation """ | Factor
(=) (=] L"C ) "8 [ *C ) ("] {£'G) k
0.0 20.0 0.0 0.50 0.44 14 .54 2
Calibration Maasured Temperature | 'C )
Paint Fasition
{ey | 1+ ] 2 | a2 [ 4 T & T & [ 7 [ ® [biek)
200 20080 | 20086 | 19866 | 190826 | 10655 | 19656 | 18.899 | 19.979 | 19.899

R i = ") Without Adjustment
Function of UUC* : Tamparature Scurce
Frash air setting : MNat Availshle Environment during calibration
Beginning |  Finished
T, E Tamp. | G | 27 77
REL Humd. { % ) 58 &7
& g AT Supply ( Vol } 21 220
@ e
H ?Hﬂ
T ) Positinn ;. | 9
iz 10 No.:
e JHET / 1 1B-04RTD01
e 2 16-04RTD02
3 16-04RTD03
Prabe instaltation Dotalls : Dimengion of Chamier : 4 18.04RTD04
a= 10 om b= nE2  m 8 18.04RTD05
b= 18 om We 12 m & 16-04RTD06
c® 10 om H= 12 m T 1B-DERTDOT
Copacty = 089 s ittt
2rat) | 1B-D4RTD-09
Wk,
, ;
N3 luaugu

a 1104312

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

Temperature stability | Ona-nalf of the graatest maximum diffsrence of measured tamparature at Gy one sansor
Temparature uniformity | Tha maxirmum diference of measured temperaturas a1 any sensors and the messured
tamparabure &l the reference location which s chsenvad &t tha sama lime or &l as dose an abssrvation ime as
poesible 1o delermine the femperature patiarm or homaganaily wilkin the ehambar under sieady-siate conditions.
Crverall Variation @ The Difference of the maximum and minimum massured lemperalures thraughout observation
Wwe* : Unit Under Calibration

Node ;. The reporied uncertainty of messurermeant was incuded stability and exciuded unifarmity

The raporied uncertainty of measurement was based on a standand wncertainty mullipied by 8 coverage
factod K, providing a level of confidence of approsimataty 95 %,

~oflo-

Mgy, -

nss gy
a 1104313



Equipment : Incubator Cart, No.: 22TM563
Condition As-Received :  Used lam Page. 2 al 3
Reference : Z204-D0180C-1
Procedure Used :-
Cadibration ware conducted wsing calioraton procedune CP-OTOZ acearding 1o direet massdremenl
metod with Data Acquisision which connacted with Resislance Temperalure Detectar { RTD ).
The temperature: soale used wes based on ITS-80,
Condition of this result of calibration
1. Reference standard Instrament:-
Instrum Modal Sarial No. Cart, No. Due Date
1) Data Acquisition 349T0A MY44067317 21D 20 Jud 2022
2. This carlificata is valid only to the item calibraied on date and place of calibragan,
3. This carification is raceable 1o the Internalional System of Unit
Result of Calibration - ( * ) Withsut Adjussmans
Function of UUC® : Tamparaburs Scurca

Frash air setting : Close: Enviranment during calibration
Beginning | Finished
1. - Tamp. {°C ) 3 26
REL Humkl. { % ) [ [
H AL Suppty Vil ) w0 720
2 Iut]
: fre Raf. 5t
i 4 Position : s
I / 10 Mo,
= o
- 1 15RTDZ/T1
= 2 15SRTD/12
o 3 15ATO 3
Prabe Installation Details : Dirnension of Chamber : 4 15RTD2/14.
az B0 em b= 050 m 5 1SATD21S
b= 50 em W= 0B m [ 1SATDNE
cs 50 om H= 08 m i ISRTDRMT
. [ 1SRTDRNE
Capaciy = 028 wm
8 fred.) AERTERN S

s, .

wnesluamua

Equlprmant : BOD Incutstor Cert. No.: 22TM306
Condition As-Received : Uised |tam Page.: 3of3
Ratarance : 2204-001500-3
Result of Calibsation :- 1) Without Adjistment
Function of UBC" : Temperature Source
Fresh air astting : Mot Available
Callbration | UUC* (=g Temperature Termnperature Ovarall Covarage
Point | Setting | Reading stability uniformity | vartation [ | Factor
("} (°¢) | ("¢} (£°C) ey {1y | {+C}) [
20.0 0 199 033 0,64 1.4 0.50 2
Calibration Measured Temparature ( "C )
Paint Paositien
(') i ] & | 3 [T &4 | & | & [ 7 [ & | ot
200 20176 | 20413 | 18711 | 19.637 | 20218 | 20288 | 1esze | wssd2 | 1emzz

a 1104310
Equipment : Incubator Cert, No.: 22TM583
Condition As-Recalvad @ Usad isam Page.: 5 af 3
Referance : ZR04-00160C-1
Result of Calibratien ;- (* ) Wahout Agustment
Function of UUC® : Tamparature Source
Frash air setting : Closs
Callbration | UUC* uuc Tarngerature Termperature Ovarall inty Cavarags
Point Setting | Reading siability unifarmity Variation Factar
(*Ch {"*C) {'C) (2°C} (*C) 14 (2°C) &
35.0 /0 360 0.12 0,53 0.78 0,51 F
Calibration Measured Temparatura | °C |
Paint Position
[*c} 1 | 2 | 3 | 4 [ s | & [ 7 [ 8 Teiei)
350 35170 | 35167 | 34008 | 34m4q [ a6 | 2485 | a45m4 | 34730 | 34780

Average* : The average of 30 valuas in each position,

Temperature stability : One-half of the greasmst maximum difference of massured temperalune 8t any one sansar.
Temparature uniformity : The maximum diffarence of measured lamperalures b any sensars and the messured
lamperalne al the referenca calion which are cheenad al the same time or 2 as close an chservation fime as
posgible 1 salaming Ihe lemparature patlam or homagansily within the chamber under steady-state conddlans,
Ovarall Variation : The Diffarance of Ihe meximum and minimum measured iemperatures throughout chsendation,
WUC® 1 Umil Undar Calibration

MNobe © The reported uncertainty of measumemant was incuded stabiity and excluded wniformity -

The reperted uncarsinty of measurement was basad on a standard uncertainty muliiplied by & caverage
factor &, providing & leved of confidence of approxirabely 85 %,

-olo-

Wl .

enesluauaN

Average” : The avarage of 30 values in sach position,
Tamperature stability : Ona-half of the greatest maximum difference of measurad temparature at any one sansar
Temperature uniformity : The maximum difference of measurad tamparatures &1 any sensors and the messured
temparature a1 iha refarence locatien which are cheanved al the same time or al s closa an sbservation fme as
pessible to defermine tha femparabure patlern or homageneity within the chamber under sisady-staie conditians.
Owverall Variation ; The Differance of the meximum and minimum measured lemperalures throughoul chsenation.
UUC" : Unit Under Calbraton
Note : Tha reparied uncestainty of measuramsant was includad siabiiity and excluged unormity

The reparied uncertainty of measursment was based an a standard uncariainty multpliad by & coversge
factor k, providing a level of confidence of approximataly 85 5,

-ollo-

Wl
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s <N
TECHNOLAOGY FROMOTION ASSOCTATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIFMENT CALIBEATION AND TESTING SERVICES & )

51

LLANLU AN BANGEOK 1125

MEE-TISETIT R
CALBEATICS 4

FATTANAKARN ROAD BOF 1B SUAMLUANC
TEL T

MO FA

Cert. Mo.: Z2TMEE2

. : - Page.: 1af 3
Certificate of Calibration

Egquiprment : Incubatar
Manufacturer : Mammart
Model : IFF 260
Serial No. © WE1EMET
ID Mo = UAE.MIC 032558
Submitted by : United Aralyst and Enginearng Consullant Co. Lid.

3 5o Usomsuk €1, Sukhumyil Road,

Bangchak, Phrakhancng

Bangkak 10260
Location = Microbiciogy Labaratary
Racalved Onger | T April 2022
Calibration Date : T April 2022
Amibient Temperature © (26210)7C
Relative Humidity - (50430 )%
Calibrated by Prawil Sodavitchit
Approved by : W{L 4

Approved Signatory
() Pamthippa Tameyakul
(4] Malea: Buthrusa
[ ) Suwit Imjsi
Issue Date : 1B April 2022
The Uncertainties are For a confidence probability of approgimately V5%
]
N3 luarugu

A 0040248



Eguiprment : Walar Bath
Condition As-Received : Usad Hem
Reference : 2202-044400-4

Result of Calibration -
Function of ULC* -

(%) Without Adjustmeant
Temparaturg Sourca

Cert. No.: 22TM334
Page.: 3 af 3

Calibration|  UUGT uuce Average” Standard Reading | © |

point Setting | Reading Fosition

(e (=3 (el 1 [ 2 [ s [ a1 sirety

445 445 4.5 44872 | 445 | 44507 | 44530 | 44565
Calibeation Coverage

Unifo, i

kit niformity | Stability Uncantainty E

[ [ [£°C) [£7C ) k

415 010 0047 0ia z

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

Uniformity : The masmum differanca of messured lemparalures &l any sensors and the measured femparature:
al the reference lecalion which are observed ot the same tme ar at a5 closa an obsarvation time as possible
to dalernine ihe lemperaturs pattern or homogenaity within the chamber uncar sleady-slete condiions.

Stability :
UUEC® ¢ Unit Urder Calibration
Note : The reperted uncarisinty of measurament was i

The reported uncedtainly of measumameant was ba

Dna-hall af the grealest massmum difference of measured temparsture &t &Ny ona proba,

nciuded stabdity and aecludead unifonmity,

sed on a standard urcertainty muliplied by 8

coverage factar k, providing a level of confiderce of approximataly 55 %.

-alflo-

TECHNOLOGY FPROMOTION ASSOCTA
CORPORATE SERVICE! AQJUIFMENT CALIBR.

TEL 12713

S04 PATTANAKARN ROAL 001 16, SUANLUANG

Wl .

anasluauan
a 1096054
,:*1@?‘

TION (THAILAND-TAPAN) =
ATION AND TESTING SERVICES
ANLUANTG BANGROK 10350

"-\\ M’
ASC-TILNEE
CALBRLTN ¢

Cart. Mo.: 22TMESS
Paga.; 1 of 3

Certificate of Calibration

Equipment :
Manufacturer ;
Model ;
Serial No. !

D Na. :

Submitted by :

Lacation ;

Received Order
Calibration Date :

Ambient Temperature ©
Refative Humidity :

Calibrated by

Approved by :

[ jPomthppa Tameyakul
{4} Males Buthruoa

[} Serwt bmjai

Issue Date ©

‘Water Bath
Memmerl

WNE 14
Ldda1407

UAE MIC. 00372558

United Analysl and Engineering Cansuant Co. Lid,
3 Sol Udamsuk 41, Sukhumvil Road,

Bangchak, Phrakhanong,

Banghak 10260

Microbialogy Laboratory

7 Aprl 2022
T April 2022
(28410 }°C
(50430 )%

Prawi Sadavilchil

gy

hgproved Signatary

18 April 2022

T Ine l.m.rr!alnllﬂau'u For.u: nfidence prull.lbllm nl'uppwxlmuuil 95'

e [rier iy

1‘anmﬂumuqu

e am
i o

Cert. Nou: 22TMI3
Page.: 103

Certificate of Calibration

Equipmiznt :
Manufacturer :
Maodel

Serial No. :

10 Mo :

Submitted by -

Location :

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

Calibrated by ;

Approved by ©

[ A Pamthippa Tameyaku

[ ] Malse Butkrues

Issua Date

The Uneertaintivs are For o conlidence probsbility

o conticine Tuy oot be

wal ol the et

Equigment : Water Baih
Condition As-Received :  Usad llem
Reference - LRO2-D44400-4

Procedure Used :-

Wiater Bath
Memmar

WWHE 14

L1 0612
UAEMIC 0032560

Uritad Analyst and Ergireenng Consuliani Co. L.
3 Soi Udomsul 41, Sukhumvil Road,

Bargehak, Phrakhanang,

Bargkok 10260

Micrabinlegy Labaratory

17 February 2022
17 February 2022
(26210 )°C
(30230 ) %

Sumit Imjal

Wl -

Appraved Signalory

22 Fabruary 2022

il apperosimately Y5 %

Cabtwatrn ar Tossing Sen

anaslumuan
A 0038085

Cort. No.: 22TM334
Page.; 2 o8 3

Calibration ware conducted using in-house cafibralion procedure CP-OT04  according o direct
measurament method with Data Acquisilion which connected with Industrial Platinem Resistanca

Thesmomeler { IPRT ).

The temparature scale used was basad on IT5-60,

Condition of this result of calibration

1. Refarence standard insirument:-
Instrument Maoadel
1 ) Dala Acguisition 344704

Sarial No,
MY4406TEIT

Cart. No.
21LM10

Due Date
20 Jul 2022

2, This ceficate i walk only to the itam cabbrated on date and place of caibration.
3, This cemfication is tracaabia to tha Intematicnal System af UL

Resylt of Callbration = (") Wilhoul Adjustment
Funetion of LUCT Temperature Sounos
Environmantal AL Voltage Supply
[N ] { %AH. | { Walt )
Beginning of Calibration sl &5 229
IFhﬂshId of Calibration 22 57 230
Ref. Std.
Pasition : 1D Nos
1 TORC143
F TORC144
3 TORCT145
4 TORC 4G
Sirefl. ) TORC147

From

N
anasluauan
a 1096055



o METTLER TOLEDO

atiior-Tolede (Thalland) Lis.
24541 - BALS Losabe Rd. Banpnas o Sub-District
Senpna Disiria. Bargeok 1 026D

86 2721 (82 Egquipmeant : ‘Waler Ball Cart, Mo,: 22TM565
7T Surnen oo : - : .
MT-Trt, S Suzpesrt @t e T 1 Condition As-Received :  Usad ltam Fage.: 2 of 3
Reterence : 23040018054
Procedure Used :-
" . . Cafibration were conducted using in-house calibration procedure CP-OTM  according to direst
Accuracy Calibration Certificate Gtk - ; ;
reasurerment malhod wilth Data Aoquisition which connecisd with Industrial Platinum Resistance
Customer Thermamaler [ IPRT ),
Gompany: Uit Al st and Enginisaring Comechast Co. Lid The lempéeralune scale used was based on TS-80,
Addmes 2 5l Udem Sue 41, Sustusi R, Bang Chat Condition of this result of calibration
City: Fhim ey ik Bt 1. Reference standard instrument:
i w2 Insirument Model Sarial Mo, Cert. No. Dusa Diate
Stuta ¢ Prome Bangios
1 | Data Asquisilien 340700, MYA40ETE T 21LMI0 20 Jul 2022
e | T 1 oot s e i
3. This certificatian is iraceable 1o the Inlemational System of Uni,
P A
Waighing Device Result of Calbratlon:- [ "} Witheul Adustment
[P — Wittar Toledda Insirumen Type: Wsgiing Insrusent Function of UUC™ Temparature Source
e NSRS At Mermber: LAE. MIC O9RDES S
Borial Mo.- BOGTI1 0311 [ —rra— s Erwvirgnmantal AC Voltage Supply
Dudding: L Termirai Gerini Mo - WA ["C) [ WRH. ) | Wl )
Fioer: L] Tarmmiaw Asmt Ho.: A Beginning of Calibration 26 62 20
P Bz Flrzes 206
Finlshed of Callbration 26 85 220
Ref. Std.
Position ©
1D No.:
1 TORC143
Catenmion Gukieine ELFLAMET cg-1H v, 4.0 (11720183 /, 1 1 g z TORC144
METTLER TOLED Waork Iniruction: CRWDIEEE /’4 Stref) . 7 3 TORC14S
This cabtrmtion carbtaln containg measrements S50 45 Found cIRtaiion, Mo A3 Lek calioabon was peAform ] b Ciromd thie Eaia e e e . 4 TORC146
i Nt modtied afer ds Found calraion. Thenebona, nesoils 4o ds Lafl osmeapend 16 A Found 5‘:[“’] TORCA4T
The senstiviyspon of ine weghng nsrumen wis aused Defone caliDramen wih & N w gl :
In accondance with EURAMET o- 18 (1120 15). [ 151 ks #7E el 05 fefit N Spbcile wel of [ha waighing device or i Fraii

sccommaduie speciic calbaon mnd Bions.

s Found Sl 328 °C End 330°C Snarl 455 B End. 5B3 %

A Found Calibvation i 7202 Calitrator

#a Lt Calibraton Date: A

Tromin Datn: O A ST

Agpriovad Sigraony:
B Hassasom Tassanachasand
D Santi wieen
O Sursche Sukknin
[ —— ® NETTLER TELECO Page1ofs

Foport e 21613 T o g Bt Wy A CO Ly PREA.CRd nC 5

i CIITIIIITS T ianmslumugy wonenslumiigy.

ARl METTLER TOLEDO Service

THIMB-BE-M I 22-400-TH

Measurement Results
Repaatabiity
Equipment : Waler Bath Cart. Mo.: 22TMSES
Tasi Load: 300 g Condition As-Received : Usad ltam Page.; Jaf 3

TN T Reterence : 2040016004

f * aslen
1 .0 g ™ i3 Result of Calibration == | * ) Without Adjustment
z M0 g A _
Z Qi e i ™ Function of UUCT : Temgerature Saurce
4 0001 g L - Galibration uuc uuce Average” Standard Reading [ 'C )
3 Al i o point Setting Reading Position
- :
£ et g v 4 J {C} ("¢} &) 1 | 2 | 3 | 4 [ sien
200,001 g | h i
i P o 445 5 145 aA24 | 44408 | 44478 | 44470 | a4.581
E ] 00,005 g b v
Calibration 2 = Coverage
0 TR i " Uniformity | Stability Uncortainty 4
. " peoint Factor
{"c} ("ci (£°C) [£°C]) L
Etandard
D00 hih,
Coaton g 445 0.2 0,039 0.15 F]
¥ . Average” - The average of 30 valuas in each position,
Uniformity : The maximum difference of messured Emperalures al any sensars and the measured tamperabure
B L T T T e ————— al fhe referenca iozalion which are observed af the same fme or a1 as close an observaticn fime as possible
v pariaTre b determing ihe tamperalure patlermn o homageneity wilthin e chamber under steady-state concitions.
e roviltn of P ' mw Baved gpee Lhe mimochin veboms 7 e d®wiaeces
¥oe e o e Stability 1 One-half of the preatest maximum differsnce of measured lemparalune al any ane prabe
Bccantricity UUIC® © Unit Undar Calbration
Mate : The raported uncenainty of messurement was incuded slabilty and excluded unilormity.
Tt Load: 200 g
M i T —a The reparied uncanainty of messurement ‘was beasad on & slandard uncertainty mulliplied by &
1 200001 g MR 14 id covarage factor k. providing & level of confidence of snproadmately 95 %.
2 00001 g A,
3 200.00Z g M [ 1 4 -olla-
4 200002 g Wik
& 200508 g W, bd Ad
2 Y 1]
ooy i g HA i
Tha "0 11 e gras® recreses e e resdabidy of the enge el nvech
o AT R BETRTT
Exftemy e 1703 2 BNETILIA TOUEI FapeZofd

et I tanens laieuRy tonenslumuiyi



opimp ek METTLER TOLEDO Service

THR A I E-ACE-TH

Measurement Uncartalnty of the Weighing Instrument in Use

Zin usa. The \onmala shal be Used 1o he sstmaticn of the uncarsisty under o derson of

vean L o T dRdcE

Etaned is e Spansed Uroenaing wih

The wrvors of indhcadon. The vk A sep et i

el s B 0 B

T pavirture coefTien for the evakiaion of the S easurement sncenminy in use a0 10K
Tamparmurs rrge on st for e mashoaon ol the mesusmas snesnsiny n use aK
Linesrization of Uncactainly Dausticn

1] fomg B0 g LUy s 1.2 g = 00188 g - R i

To cptimize he siatdity of ine Inedrizaiion. besdes of he 2o bad only increasing mepmyrement poanis with o o d of 5% of e

IR L R Y Mgy e Laken fer e caloulaion of e Bnear sguaion,

Aciute s Piakatve Masaunaracd Lincarsainty b Lo o Virou et ladieaions [Examplas)

omzg 1zmp 18% M. i
L6 g f2mg 030% Mih, HUA
a200g t1img % Hid L)
ELIOD g 2Amg DO MLh A

13mg oS e, LT

Ayt Ureaieey |rol
Fpatss Ursanany il

e giing Piange x| Rascing g

Az Pourd Ao Lt
Ecfhwars Vesson | 73628 S UTILER TS Pagn 5ol S
Raparysamon: 20611 THea 8 09 S 2ot B T 2T AR ETE.08

Farn v FAI30 s o e o T R Tﬂﬂmi‘lﬂm'llﬂ“

TECHNOLAOGY PR
CORPIRATE SERVID

O
ERI eV R
AT SN 1, SIS RG

ASSOCIATION ITHAL
TCALERRATIEN AND TES

LA PATTANAKARN

ANLLIARE AN 11125

PAX. )

Cert. No.: 22Tha0

Certificate of Calibration Page: 16/3

Equipment : Aytociave

Manufacturer - ALP

Maded : CL-40L

Serial No. - BOZGEL

ID Mo : UAE MIC. 01 472550

Submitted by Uniled Analysl ard Enginearing Consuliant Co. Led.

3 Sai Udormeuk 41, Sukbumyit Road,
Bangshak, Phrakhanong

Bangick 10260
Location © Air Analysis Unit
Received Onder : 17 Fabruary 2022
Calibration Date : 17 February 2022
Ambient Temperature ; {(Mx10)C
Relative Humidity : {50+30)%
Calirated by Kunchil Fromgral

Approved by : Wlb. e

Approvad Sgratary

1} .'"J Pamthippa Tamayakul

(* 1 Malea Butkruaa

I 1 Suwi Imjal

Issua Data @ 22 Febniary 2022

The Uncertainties are for o confidence probability of approximaiely 95%

anasluamuan
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Calitwation Conitoans O
THEOESAE-0E0T 2 2-80C-TH

METTLER TOLEDO Service

Error of Indication
g Found
k
i 000 g 2
3 nsmg ]
1 1000 § 2
4 0000 g H
5 1000005 2
& 150,000 9 ooig 2
T 200200 g 300,001 g noot g F
f NS0T g I00.001 g 0000 g 2
¥ 400001 g 400001 g 00t g 2
" 500601 § SD0.007 3 nom g 2
" HO0 001 5 Ao g oo g 2
e Found
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E
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= e ]
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[
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The isoanainty s s I SaEand st iN0Enainly ot SaRnabos il rad iy midlphing T sandeed oo uoslinly by the
i e - which. rring i [ LIRAMET og-18 The valon of he measurand ks wihin e assigned sange

bes barger [fon 2 ac

of vabses wiih 3 probebdity of apprasimabely B3
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Cultrstion Crrthiane
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METTLER TOLEDO Service

Test Equipment

&l wrghts uEsd 1o mEtTDID oS! esiing ne iraceatie (0 national or Mizmationsl siandants. Tha weights weee caktrates and cenified by
an daty i aallrasen ey

‘Wsight Sat 1: ML F1

e Sl Mo WESS Dt o bicn ]

Carifaie Humber COMD 3 -E Caligration e Duie 7202

Wiaigh Sat 3 CobiL 12

‘Waight Sat No Wwsap Dutes of e 2Fee-202

R T B CI0E581831 Ciadit iy Do Dvim

Thisrmia Hypredrailer

Ezupmmnt Mo (L Cntn of B3 14-dur-2021

Cervioane Mumber 21H1220 Calitwatan Doa Do D1dune2 (22
Remarks

FACT idpsdrman hunchonuiby s clivalnd
EQquipment conditon: Good

Mzt GakBton SGCONGInG 1 CUSIDMIE'S (oGadirg
o on At nol dcide by cairation Mbormony

End of Accriaiiial Sthsn

The ikcrrarion takow wed sy sEachments o this calbestion Garfbcee s not part of ihe socreding cafbaton

& UETTLER T8 e Paged of &
Trel @ 80 3G SaCumat AR Wiy il Ceb G0Ny pAdeitd o Bind e
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Reguest No. 25-65 / 0398 MTC ACLMo. 486 / 65

CALIBRATION CERTIFICATE
NOMENCLATURE : 1. Atomic Mbsorption Spectrophotorneter “Agilent Tachnolegies”
shodel AAZAOFS, Serial Na. MY13180001
2 Warking standard solution “inorganic Ventues”
Muiti Analyte Custom Grade Salution, Lot No. P2-MEBETSE10
SUBMITTED BY : Linited Analyst and Enginesing Consultant Co., Ltd
3 50l Udorneukdl, Sukhurmwit Road, Banechak, Prakancng, Bargkok 10260

CALIBRATION PROCEDURE ; 1. Perormance Verification of Atomic Absarption Spectrophatometar
(W1-500-02-30)

2. Estirnation Uncertainty of Measurernent in Analytical Chemistry IQP-513)
REFERENCE MATERIAL : Traceabile to NIST “Agllent Technolegies”, *Carlo Eroa®
Cadmium Lot Mo, 0108047046, Chremium Lot No, 0106315418, Copper Lot No. (L0TAR0S30, Iren Lot No, 0109697565,
Lead Lot Mo GLOMA554TS, Manganese Lot No. TIOFZZEA, Mickel Lot No. 0100578304, Tinc Lot ko, 9100792257
CALIBRATION RANGE:  002.0.10,030,050,0.70 mgf at 2288 nm.Cdl, 00100 20,0.38,0.50,0 70 L at 3579 nm.Cr,
0050 10,0 30,0.50,070 me/l at 334.7 nenCu, 0.10,0.30,0.50,0070,1.00 rrel at 298.3 nm.Fe, 8.20,0.50,0.70,1.00,1.50 gl
&l 2170 P, 0005,0.10,0030,0.50,0.70 mg, at 2T9.5 nm.Mn, 0.14,0,30,0050,0.70,1.00 me 2t 232.0 nr i,
0L05,0.10,0.50,0.50,0,70 mgdl at 2139 nrZn

Cart. No.: Z2TMA5

Eguipment : Auteclave
Condition As-Received :  Usad llem Fa Zol3
Reference © 2202-044400C1

Procedure Used :-
Cadbration ware conducied using in-house calbralion procedurs CP-OTDA according to dirsct
measuamant mathed with Dala Acquisiton which connecied with Thermocouple Type T
The tamparalure scala used was based an ITS-80.
Conditian of this result of calibration
1. Rafarance standard inglrumant:-

Instrumant Mndisl Serial Ma. Cart. No, Diie Date
1} Data Acquisition ETOA MY 44035217 21LM30 23 Dec 2022

2. This cerlificale is vald only 1o the ilem calibrated on dade and place of calibration,

3. This cerlification & traceable to the Internaticnal System of Unit

4. This resull of calibration covers laboratary autpslaves for tha stanlization of goods and materal which
cauid be mfecled with arganisms catagorized as Hazard Geoup 1, 2 and 3"

{** = Categorization of pathogens according to hazerd and catagorias ol containmant, second edition, 1980 §
It does net caver autoclaves for use with materkal infest wilh organisms in Hazard Groug 4, for which
complele cantaimmant and steriization of infecied condansale is considerad o be essantial.

This masult of cafibration does nol apply 1o serlizers or disinfeciors usad for medical, dental, phammacautical
of valarinary punposes which are direciry concamed with patiant care, or thosa usad for fabrics subjectad ta

wierifzalion which are required to be dry at the and of cyde.
Result of Calibration :-  { * | Wihow Adjustment
Function of UUC® : Temparature Scurce

AMBIENT CONDITIONS : Tarnparature 22 "C Relative humidity 60 %

The Atomic Absorption Spectrophotometer set  has been calbrated against

Reference Material traceable to National Institute of Standards ard Technology | NIST ) by The Analytical Environmental
Chemistry Laborstory. The results are attached herewlih. - Tl ; LRRH )| (vor)
Baginning of Calibratian ER [ 226
0 Finished of Calibeation 27 ] 226
2 R Rat. 51,
Callbrated by . 2B E'*L[“‘ O Desriotion D No.:
EM 1= |Cenfer of chamber 22-10TC-01
r, Daral Sthongkum ) = |Temparature sensar 22-10TC-2
Director ofmmsﬂgﬁ'fﬁy Labaratary 4= |Exhaust pori 22-107C-03
el 2025265020400522001
Calibration Date : 3 February 2022
Tre residns relane only oo The Mems resTodfcasbinased o valil adsgnod
Agtvmrtiureg She Rixt/Ciartificabs snd publiciy of the myulbs seapt in full sm grobEtied unisg weithen permission . phiteined fiom e govemar of TISTR
FrABLATC 002 Pt
Head Dffice Officefabomaton Difice:
35 MU 3 Tarmbon Mrlorg Ho, Amphos Khlong Lusrg, 504 10 Bangpoo Inclustrisl Extate, Sukhimatt Rosd, 196 Phanomeothin Road, Chatuchak, Banghok 10900,
Chamgwai Fathurihand LELZ, Thaiard Amphee Wuarg, Chargeal Samutpeien 10680, Thaland Tl.ruul v M L
Ted, 4561 0 2577 000 Tl (650 2323 1672080 ext. 115, 116 ‘t l
Fo 1883 2577 309 Fac 40610 309 0188 tanans Nmﬁ@ﬁ& @nasluMILAY
E-mail 1 rumpakiptisir orfh Welsfiews fistrocty  E-mall micgdsinoe th E fmi mdww ot
a 1NARNAE1
TUTISTA
Fequest No, 25-65 7 0398 1/5 MTC. ACL. Mo. 486 / 65
CALIBRA
TION DATA Equigmant : Autoclave Cart. No.: 22TMaE
1. Moise Level in term of standard deviation Condition As-Received : Usad fom Page.: 3o 3
lament o e = Fo o Fre " FE Referance : 2202-04440C-1
Result of Calibration == | * ) Without Adjustmant
Aooed | 00002 | 00007 | ooooz | -oome | o000t | oooe | ool Operating parameter Set - Temperature = 122 ¢
0000z | 00005 | oooio | oooo? | poood | -oooos | ceeor | -ocons Sterilzation period = 30 minute
o uuc Average* Pressure Covarage
00002 | oGl 00008 L0000 | -poo0l | oo Btabili Uneartainiy
00a3 | o2 | iooos Setting | Reading | Pasition | Standard Reading | == | Beading Factar
00000 | 00007 | 00007 | 00000 | -0.0005 | 00008 | 00008 | 00012 {*¢) [ {°C} (£°C)| (MPa) | (2°C) [
0001 1.0004 Q0013 a.00d 000 | 0o00m oo | 0o00e 1 122373
122 1 q
oo | oooos | oooss | ooz | o T g S 22 i :;:::2 0.32 iz 12 2

DO | 00005 | 00099 0MZ | 00010 | -00008 (0007 | L%
00004 | 00003 | Dogds | G010 | poo0s | -peod3 | -ooooz | -noood
Qo004 | 00008 | 00004 | -hooos | -Qoeed | -nooos | ad006 | 00003
Absorbance A0 | 00013 | 0onzg | 00006 Q0006 | 00006 | Gooo7 | -00m7
0035 | 00003 | qood | -0000d | 00008 | -0oo0s | oooos | oo
00007 | -0dd1d 0.0004 Q0001 | -0o00i 0.0000 Q0000 | -pooo03
0.0008 0008 00005 00006 | 00008 | 00000 0005 | 00009

Ggi1 | agooe | oooes | aom? | 000is | oo0oe | ooooe | -000es o
000z | 0000 | oooe | 00002 | 00Mo | 00010 | ooooz | -ooom
00001 | 00ME | it | 00003 | 00011 | o003 | -ooo0e | -nooiz
DOOOY | 00015 | Dooo9 | -poo1d | -0o0i | o013 | ocooon | -noooe
0.0015 L0012 00005 00002 L0017 | -poo01 Q0005 | 0002
Q0006 | 00018 | 0000 | 00008 | o003 | aoom | -oocos | g0
0000l | 9000s | 00003 | 00001 | 00004 | -0oooz | -aoee1 | -oooot
Average Absorbance | 0000 0000 0001 0,000 0081 0.000 0,000
Standard Deviation D005 0.0008 D004 00007 110005 0004 0.0005

Continue 2/5
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Average® | The average of 30 values in sach pasilion,

Stability : One-half of the greatast maximum difference of measured tamparature &t &Ny one proba,
UUG* @ Unit Under Calbration

Motz : The reported uncertaingy of magsuremant was included atabiily and excluded unifarmity .

The reparied uncerainty of measurement was basad on a siandard uncartsnty mulltiplied by &
caverags factor k, providing & level of confidence of spproximataly 85 %,

st oty o e RS tenedicalitrated o velis saigned
b wcsipd in full, ooe probibded unlesy wiitten pammision is abtaned from '"r’i‘FWF é
T o-T J_l
Pl MTC002 frea

The el
Acheertining the ReportCamificae and putiicily of the e

Head Office

3540 3 Tarmibon KMon Hay Aniphos Kicng Lusg,
Changest Pathumthan) 12170, Thatand

Tel | 17 B000

Fax_ (86) & 2577 5009

E-mal : suspaigtive. orth Wiebsitewe fotror th

OfficesLaboratony Cxficn
%ol I, Bargpoo indusinial Eitato, Sokhuendt Rosd, 198 Phshoryotin foed. Cratichak, Bangaok 10900, wﬂ.
o ;

AT Mg, Chansant Seupmken 10080, Thaland
Tel. G860 0 323 IN720 et 11518

Frec (0 0 2323 9263

E-madl - micgristr.onm,
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FI-TISTR

Haad Offica

35 My 3 Tarritaen Khlong He, Amphos SHong Luang
Changeaat Patrumthand 12120, Thadand

Tel ig6l O
Fax. (55) 0 3577 9000

E-rmwil : rurmprisptintr oreh ‘Wetshe e tistron thy

FITISTA
Request Mo. 25-85 / 0398 4/5 MTC, ACL ho. 486 / 65
2.4 Reading on wavelength- Iron (Fe) at 248.3 nm.
Elemant | Standard Value of AM|  Arading Ermor of Messuremnent | Eror of Messurement | Uncestainty
g} ima/d) frg/ll 3 Irrg/T)
01003 1.106 0006 258 + 0008
Fe 05015 0.522 042 4.0 = 0017
10030 0993 010 1.00 + DA
23 Reading on wavelength- Lead (Pb at 217.0 nm,
Elemanit | Standard Value of FM | Asading Errar of Measurament | Errer of Measurement | Uncertanty
(gLl imel) Img/1) 1%} ]
01588 Q197 000z %1 = (014
Pb 0.6558 0722 {26 e = D022
14810 La&3 -1LIZE 1.B8 £ (041
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Elerment | Standard Value of FM|  Reading Ervor of Maasurement | Error of Measurement | Uncertainty
Irmg/1) (gL} (el [ imgt
004555 0.054 0.004 858 £ D004
M 029730 0317 00187 £.63 = D006
[l ] L.6E2 00117 158 + 0.2
Continue 575
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The dsuits wlaie anly io the Bems testeddcslbrated or value assgned
Acteeriing the AepedCaniizms snd pubicy of e resutts sscapt in full s profitsted (i mRien permisban |5 obisined

™ Aead
= AN
cesLal Dffice
;TL: Bwbmm:ui Extane, Subhurnit fnad, 18 Phahomporin Road, ﬂm‘u%ﬁy.

Anphoe Musng, Changeat Samutpekan 10080, Thaland. Thaidand v
Tl (860 0 2323 167280 st 115, 126 |[::‘ mnmﬂmﬁaﬂ'ﬁqm

Fane 48] O 2323 FL6S
E-rrail - fiteggeiats.cr. th E-mall : suraloegrisio i

B0

Reqguest Mo, 25-65 / 0398 5/5
3.7 Reading on wavelength- Mickel (N[} at 2320 nm,

MTC, ACL. No. 486 / 65

Elemment | Standard Walue of RM|  Readirg Erer of Measuerrent | Error of Moasuremant | Uncertaingy
imgl) ImgA) (gl (%] I/l
0.059 o102 0003 303 = 0007
i 0,495 0.06% -0.008 1.21 = 0013
Q590 0975 -0015 1.52 £ 0020
3.8 Reading on wavelength- Zinc (Zn) at 2139 nm,
Elerment | Standard Value of RM|  Reading Errc of Messurement | Emor of Measurerment Uncestaingy
(mgt) gl g 154} g/l
0050 0,050 0000 000 =002
Zn 0300 LFT Q007 .33 + 0011
L 0.700 0650 <1140 5,71 + 0015

Rermark : The mparted uncertainty is an mpended uncensnty calculabed using a coverage factor of 2 0k = 2)
wihich grees & Level of confidence of approdmatety 95%

Calibrated by,

Feguest Mo, 25-65 / D398 2/5

2. Precislon

ACL. No. 4BE / 65

Conc.
[l

Absorance g

Abs,

Efermant|

50 |%RSLY

002 | 00074 | 00062 | 0.0065 | 00062 | 00070 | 6.0088 | 0.0078 | 0.0085 | 0.0065 | o.00se | 00a7

00003

d D30 | 00952 ) 00955 | 00951 | 00957 | 0.0952 | 0.0950 | 00052 | 0,048 | 0.0954 | 00843 | 0095

2.0005

0.70 | 02213 | 02180 | 0.2203 | 0.2208)| 02234 ) 02211 | 02196 | 0.2219 | 0.2201 | a.21ma | 0221

Q0015

A0 | 00CHE | D.00PB | 00097 | 0.0302 | 0.00048 | 0.0067 | 0.0006 | 00052 | ao103 | oo0es | oot

0.0000

Cr 030 | 00309 | £.0302 | £.0300 | 0.0316 | 00206 | 00289 | 00302 | 0267 | 0031t | oozss | oo

0007

070 | 0.0659 | 0.0667 | 0.0dde | 00643 ) 00656 | 10662 | 00658 | 00638 | 00638 | Dowss | 0066

00011

00080 QOCTS | D00TE ) 0.0075 | 00077 | 00081 | 0.0080 | 0.0075 | 00074 | 00oTs | 0.008

00003

Cu 030 100817 | 00019 | 00aL2 | 00421 | 00824 | 0.0420 | B.0423 | 00403 | 00038 | 00415 ] 00a2

.0006

07D | 00965 | DO9ES | 09T | 0ORST | 009l | 0.0958 | 00961 | 00063 | 0.0050 | 00672 | ooms

0.0008

0.10 | 00080 DO105 | LLOATR| 0009 | 0.005 | 0.00573 | 0.00%s | 0.0004 | 00083 | 00084 | oo

A0HeT

050 | 00dad ) 00a7) | 06 | 0.0054 | 0.0d67 | a0asz | coaeT | 0.odeo | oosse | oosss | o.0a7

0.0003

100 | uesT | 00885 | 0910] 00852 | 0.0867 | 00873 | 0.oaez | noses | nosae | ooeTa | g.0ee

00013

020 {00091 | 0.0095 ) O.0068 | Q00687 | 00082 | 00084 | 00096 | 0.0087 | 0.0082 | 6.oosa | 0.o0s

00004

#b 070 | 00322 | 00321 [ 00329 | 00316 | 0.0335 | 00526 | 0.0327 | 0.0315 | 00836 | 0.0321 | 0oz

(L0007

130 | 00653 | 0.0605 | 0.0663 | D064 | 00652 | 0.0671 | 00682 | 0085 | 0.0657 | 0.0643 | 0086

0.0008

0% | 00092 | 00092 | 0.0097 | 0.eoaT | 0005 | 0079 | 0009 | o.008s | 0.00es | oo | nom

Q0007

030 | D016 | OGS0 | 00652 | 0.0633 | 0.0634 | 00628 | 00600 | 0.0633 | asdn | 0osze| ooas

0.0007

QrD | 01396 | Ddes | 0.1356 | 01377 | 01386 0.1366 [ 01396 | 01380 o3t | ooasas | o as

00005

010§ 0L0Z ) 0.0092 | DLO0ST | 00104 | 00081 | 00105 | 00105 | 00096 | ouo0ae | ooaz | ocio

Q005

Hi 050 | 0:0dB8) 00089 | 00989 | 00085 | 00884 | 00590 | 00481 | 00492 00495 | nosaz | a.ges

[.0004

L0 | 00976 00979 | 00075 | 00082 | 00977 | 0.0973 | 0.0%86 | 0omsz | oosas | o.oeez | o.ooe

00008

(05 | 00300 00345 | 00540 | 00652 | 00337 | 00351 | 0,034 | 00245 | 00344 | 9,0343 | 0oss

005

.30 | 09669 ) DUUASE | 001528 | 02 | D16ST | 01637 | 01659 | 0.1652 011654 [ 01657 [ (14

00012

Q.70 |03456] 03467 | 03445 | 0.3430 | 03422 | 03094 | 03037 | 03933 | 03035 | 03438 | posas

0003

Continue 3/5
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Calibration date : 3

INDUSTRIAL METROLOGY AND TESTING SERVICE CEMTRE
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w04 0 2ATT 9006

Eaviall : mimgai@tistr.or h Wil da-wa tits or th
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Amphoe Wuang, Charwat Samugraen 10080, Thatand
£7280 et 115, 116

Faz (861 0 2323 65

E-mal; miciisiran. th

Thatand
Tei

E-ral - sumaleegptistron

TEMSTR
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TISTH

206 Pt o), Chatuchek, Banglok. H0900,

~mamslmuan

h

Request Mo, 25-65 / 0388 35
3, Trueness

2.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.

MTC ACL Mo. 486 7 65

Element | Standard Value of AM| Aeading Emor of Measuremant | Ernor of Measuremant. | Uncentainty
(g1} {mee1) (mgyl) (%) [rmg)
00004 Q015 001 5.1% = 0004
o Q30060 0291 016 319 = 0.006
Q7140 Q&TH 0023 334 £ 0012
3.2 Reading on wavelangth- Chromium (Cr) at 357.9 nm.
Element | Standard Value of AM | Reading Error of Measurement | Ervor of Measinement | Uincertainty
Imgill tmgl) [mph (36) i)
10,1002 0.101 ooai Q.80 = 0.007
Cr 0306 0.238 -0.003 0.85 + 0012
0.7a1a DEL5 004 S4T + L0E3
2.3 RAeading on wavelength- Copper (Cul at 324.7 nm,
Elerment | Standard Value of RM|  Reading Ermor of Messuremant | Erree of Measurement | Uncartsinty
img/l) gk (gl [ {maflh
Q0502 0046 0004 837 + [0
Ly 0.3012 0295 -D0g 2108 + DOt0
0028 065 -Doe 125 + 0021
Continue 4/5
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Maintenance works basic unit

tightnesa wiaual check ngide the Mercur
wisual check if gold-traps are broken

visugl check f spectrameter is contaminated
visual check of the fluorescence cell

visual check of the absorption cell, incl. window
raactor cleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, output gas-liguid-separstar
test Bubble-Sensor

check gas flows

check volums flows, reagents

recording stray bight values

measurement with 30 ngl

Maintenance works Autosampler Sarial Mo.-
lubricate the dosing-winding [Teflon-grease-spray|

clean the dosmg cylinder, if necessary exchange it

analytikjena

NOONENENN 0N E MK

analytikjena

- Maintenance Protocol

lubricate the winding system of the height drive with some dropa of oil E

El Atomic Fluorescence Spectrometer

check the toothed bailt
check the poasition of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<143 ASS52, typ Tsi<20s ASE2S, typ.10s) __ merc u r D U 0 i

check the pump rate of washing cup

check the electrical hose connections for gasd contact
check the connectors of the magnetic valves

check the dosing hoes for buckling, if necessary exchange it

Device parameter

visual check general fightness inside the Mercur
visual check Goldirapa
visusl check specirometer
Fluorescence cell
Absonption cell, incl. window
lens
Swivel drive (SEV)
check pump hoses
check hoaes and hase conneciars
check and clean reactor
check drying hose sulpul Gas-liquid-separator
check bubble-sensor
Check gasflow
Walhe 1
WVahe 2
Valve 3
WValve 4
Check liguidflow

Acid
Red -agant
Sample

Adventitious light - values (V]
100
200
300
350
AN0
450
500
550
ETS
500

mercur DUO plus

1]
enmslunIugy
analytikjena
nominal  actual
viahiha value SenakNo.:
ok: LI chenged: L Date
ok 7| changed: &
ok: [4 changed: [
ok: [ changed: [J
ok: L[4 changea: [
ok L& changed; [
ok: L4 changed: O
oK. /—,.— changed: C Company
ok: kI changed
ak % ) changed Usar
ok JJ nat ok
10 NI to ik gt
50 Ml 6o wr/h
5NIR g m'h Strest
10 Mlh BNy
Zip Code, Clty
E":"nl";mm B mll.-’r.ﬂl"q
2?':"':“1'" 2.5 "‘]I’MIH Country
o g ek
fram file i
2} 4]
0 o Fax
] o]
0 o E-mail
! )
4 3
9 #
L] i
27 a4
3% ELs

enm3lamugy

enm3lunugu

analytikjena

KAvoAIES

Customer-Mo.:

-‘9’./6.9 ,-"}0!.2 Carmied ot by: I aga'c;(fmf Bl-au 3

Maintenance with following Operational Qualification (0Q)
[requires a separate OQ protocal)
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410212022 1758

Page 214

QC parameters
Qc type Conc. check
QC check samp. 1 - QC check samp. 2
Cone. - Cane, -
Errer limit - Error mid —
Rep, measurement | off Reaction flag + continue
QC std.1 no, 1130.000 ngil) QC std.2 no. 30.100 ng/L)
QG std. 1 imit + 20.00% QC atd 2 it + 20008
QC std. act. flag + continue
Expect biank aba. 0.0100x 0.0100 Reaction flag + continue
QC precision woff
Reaction off
OC Recal factor Qf
Callbration settings
Calib. meth | standard calib. Calibr. unit ngiL
Ko, standards 1 Conversion fac. 1000000
Type of standards - Standard prep. Premixed
Blank corect. -
Recalib. std. no. -
Output unit poll Conversion fac. 1000
Calib. stat Mean Meas. cycles 3
Blind cycles 2
Stock gal. 1 e Stock sol. 2 -
Stock sol. 3 == Stock sol. 4 —
Type of cal. curve inear Intercapt Zero
Weighted cal, |off Grubbe stat off
Check of cal. curee no outlher tast
Sample statistics
E1at. mode Mean Meas, cycles 3
Confid. level 054 % Blind cyclas i
Grubbs stat, off
Calibration standards Hg
Slate Conc.!
Ma
Name Fos ngiL Ints. =] RSDM%
1 CalZero (==} #0000 H 0000344 0.000040 11.85
A 0004747 0000441 B25D
2  CaekStt = ¥ 30.000 H: 0.002913 0000069 2371
A 003433 0.000818 2670
1]
enmslunIugy
Marour
022022 17,59  Page EIE)
Callbration function 1 40212022 17:69 Calibration (Peak height)
Ints=k1+kZ*conc
k1=0.000344 k2=0.000086 Recal, factsr:
Slape [0 00008 IntsfingiLy | Rz-adjusted 1.0000
] 1.00000 ng/L
Lower limit 0 ngiL Upgper kmit 133.0 nglL
Dretection limit - Deter. kmit |-
1
2.0030 I:II |
253.7 nm -
B2 o aak height!———— e
0.0020 | | |l
z | 1
2 ooots A
E /, T
00010 d |
- |
0.0005 il |
& [
oopod || .
1
: JT‘!!
3] 5 i 15 20 25
Cone. [ngfL ]
Measurements and events (sorted by tima)
Hg ‘Withaut Ennchmant | FER ¢ 30 pg/L_PM_4-02-22 HD22022 1746
1] Cone, Ints BG 50 RSDM:  Inbk type  Time
Cal-Zero 0.000342 PH 17:48
0.000304 1750
0.000385 17:51
OngiL 0.000344 0000040750 11,88 1751
Cal-Std1 0.002823 PkH 1758
0.00ZB4D0 1T:87
0.00Z87T 17:58
30.00ng 0002513 0.000063080 2,371 1758
Calibration Caifibration function: 01 17:80
L]
enm3laumugy

Mseir

Device parametar

Analytical parameters Fluorescence cell

Conditions.: max.conc.: 10pg/ll.  PMT-voltage

Analytical parameters Absorption cell

Comments

""I‘? :‘J{;E&AA fw‘i-ﬂh.

Signature Technican

Place. Date [DDMMAYYYY)

Mercur
Fepor file:
Program version:

analytikjena
nominal actual
value value
AB3 v
Blank-saiution F.. G- fop b
F=0003  F, 000213
withaut enrichrment ! FBR 30 ngil RS0 < 3 % RSD.237] %
Conditions, max.conc.: 1,7pg'L PMT-voltage: ... 284 v
Blank-solution F.D-poryag
L el
wihenrchment I FeR30ngL L0, B dn,
Fok .- factor { Fa/ Fq) =4 Ve
Blank-salutian Ext. 0. 0002
} ) Ext. = 0,0021 Ext. 0903L
without enrichment / FBR 100 ng/L RSD <7 % RSD.3 82 %
i gt
Signature Customar
/o2 o 4 /0279011
Place, Date (DOMMYYYY)
1]
wnmslunugu
4ma0z2 1758  Paga 1/
CAMINAASITMPZ0Z2 ResultPro_012
474080 Printed on: 40x2022 1759
Recording started on A022022 1746 GMT+7.0

Operator:
Labaratory:
Code:

Remarks:

Method parameters

Mathod
Created on

Program

Without Enrichment / FER / 30 pg'L_PM_4-02-22

4022022 Time

17:45

Parameters Mercur Technigue: Hg fluorescence
|

Lins

Lamp type
Intesgr, mode
PMT

AZ tirme
Delay

Warking made
FBR technigue
Fump speed
Sample load time
Reaction time
Waiting time AZ
Dalay

Purge time1
Purge time2

2537 nm
Hg-LF
Peak height Iribesgr, tirme
453
S8 Peak amaoothing
Os
|'wia enrich. Systerm cleaning
an Wash time acid
3 Soaking time
15s Gas load time
10
5s
Os
s
158 Gas wash time2
Marcis

Hg
358
1215
Off
0e
s
10 ML
10 NLh
wnsnslunugy



AN2IF022 1740 Page 215
QC parameters
QC type Cone, check |
QC check samp. 1 - QC check samp. 2 -
Cane, Cone. —
Error imit - Emor Emit -
Rep. measurement §ﬂﬁ FReaction | fiag + continue
QC std.1 no. ? 1130000 pgiL) Qc std.2 no. 1(30,000 pgiL)
QC atd. 1 limit |+ 50.00% QC std. 2 limit + 50.00%
Qc std. act flag + continue
Expect. blank abs. 0.0100x 0.0100 Reaction flag + continue
QC precsion off
Reaction off
QC Recal factor Off
Calibration settings
Calib. meth Standard calib. Calibr. unit |ugiL
Nao. standards 1 Conversion fae, 1000
Type of standards - Standard prep, Pramixed
Blank cofrect. .
Racalib. std. na. =
Cudpat unit il Convarsion fac. 1000
Calib, stat Mean Meas, cycles 2
Blind cycies 1
Stock sal. 1 fe= Stock gol. 2 —
Stock sol. 3 — Stock sol. 4 —
Type of cal. curve |linear Intercapt Fero
Waightad cal. |off Grubbs stat. off
Check of cal. curve | no outlier test
Sample statistics
Stat. mode off Meas. cycles 1
Confid. level 954 Blind eyeles 1
Grubbs stat. - |
Calibration standards Hg
Stale Cone.!
Wo  Mama Pag poiL Inls 5D REDM%
1 CalZarm (] ## 0,000 H 0004423 0.000027 1.946
A 0004275 0.000307 7.168
2 Cal-S1d1 (=} #& 30,000 H 0.01048 0.000%87 9.445
A 003047 0002621 $.273
1]
enmslunIugy
LT
AN22022 1740 Page 3G
Calibration function 1 40212022 17:31 Calibration (Peak height)
Ints=ki+k2*conc
k1=0.001423 k2=0.000301 Recal factor:
Slope 0.00030 Intsfpgil) || R2-adjusted | 1.0000
scl 1.00000 pgiL
Lowar limit | OpgiL Upper limst i.33.0 HaL
Detection limit = Deter. limit oo
ol | | | | '
L 25?3.? Ll I "k’/
[Paak height | ‘ e ‘
0.0075 | | | |
w
§ 0.0050 / |
% / | l I l
00025 | % i : ‘ ‘ | L
00000 -
[] 5 0 15 20 25 35
Caone. [pgll ]
Calibration standards Hg
Mo Mame Btie Pos cz’;{ Ints 50 RSD%
1 CakZemn - o¥  0.000 H: 0.001423 0000027 1,548
A D004A27E 0000307 7188
2 CalStdi = & 30000 H 0.01136 0.000036 0.325
A 00594 0.000360  1.084
Calibration function 2 4022022 17:39 Calibration (Peak height)
Ints=k 1 +k2*conc
K1=0.001423 kE=0.000331 Recal. factor: —
Slope | 0.00033 Ints/{ugil) R2-adjustad 1.0000
scl 1.00000 pall
Lovwer limit 0 pail Upper limit 133.0 pgil
Detesction limi Diater. limit =L
L]
enm3laumugy

42022 1758 Page 44
Peak plots Hg
Cal-Zera 403022 1745 CalSadi amloz? 1758
0.0 0.00; §
8] | 1 -
10,0000~ miinrr | a.om:l'.' Dot
[} 0 q o
Time (5] Time 5]
1]
enm3lunugu
Wharcur
4022022 1740 Paga  1/5
Mercur
Fepont file: COWINAASITMP 2022 ResultiPro_011
Program vers|an 4780 Printed on: 40202022 1740
Racording started on ANX2022 1715 GMT+7.0
Operatar:
Labaratary:
Codea:
Remarks:
Method parameters Hg
Mathod With Enrichment / FBR: / 30 pail_PM_4-02-22
Created an 4022022 Tima 14:54
Program
Parameters Mercur Technigue: Hy flucrescence
Line 253.7 nm |
Lamp type Hg-LF
Integr, mode Prak height Integr. time 208
PMT | daa v
AZ time s Peak smaathing 1215
Delay Os
Working mode Enr. wio reload. System cleaning Off
FBR technigue an Wash time acid i0s
Pump speed 3 Soaking time 20%
Sampla load time 0= Gas load tima 5 ML
Reaction time 10s
Waiting time AZ 58
Delay 0s
Purge time1 s
Purge time2 158 Gas wash time2 15 MLM
Purge time3 | 10s Gas wash tima3 15 NLH
Haat.tima coll.1 20s i Cool. time coll. 1 505
L]
wnsnslunugy
Marcur



AN220E2 1609

Page 173

Mercur
Repaort fila: CAWINAASITTMP 202X\ ResultiPro_008
Pragram version: 4780 Printed on: ANX202T 1608
Recording started on 4022022 15:55 GMT+7.0
Operator:
Labaratary:
Code:
Remarks:
Method parameters Ha
Method Without enrichment / FER 100 ngil PM_5-6 Abs cell
Created on GOBZ021  Time 1141
Program -
Parameters Mercur Technique: Hg absorption
Line | 253.7 nm
Lamp type | Hg-LP
Integr. mode Peak hesght Integr. time EE g
PMT 242 W
AZ time 55 Peak smocthing 1205
Dy Os
Working mode wio enrich System cleaning Acid
FBR tachnique off Wash time acid 15%
Pump spead “ Soaking time 205
Sample load time Bs Gas load time 5 HLM
Reaction tima 125
Waiting time AZ 158
Purge time1 5ls
QG parameters
ac type Cenc. chack
QC check sarmp. 1 QC check samp. 2 —
Cong, - Conc. -
Errar limit — Emrer Emit -
Rep. measurement off Reaction flag + continue
QC 5td. 1 no. 1(100.00 ngiL) QAC std.2 no, (100.00 ngil)
Qi sbd. 1 limit + 50.00% QC std. 2 limit + 0.00%
O std. acl. flag + continue
Expeact, blank abs. 0.01002 G000 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor Ol
1]
enmslunIugy
Marcar
40212022 16:08 Page 213
Calibration settings
Calib. meth Standard calib, Calibr. unit ngil
Mo. standards 1 Conversion fac. 1000000
Type of standards Standard prep. Premixed
Blank correct. —
Recalib. std. no. |....
Outpart unit pail Conversion fac. |1DD{)
Callb. stat, Mean Meas, cycles | 3
Blind cycles 1
Shock sof, 1 — Stock sol. 2 o
Stock sol. 3 — Stock sal 4
Type of cal. curve {linear Intercept calculated
Weightsd cal. o Grubbs stal. aff
Check of cal. curve i no cutlier beast
|
Sample statistics
Stat mode | Mean Meaas. cycles 2
Confid. lewal B5.4 % Blind cycles. 1
Grubbs stat. |—
Calibration standards Ha
Mo  Mame Sl Pas c‘:ﬁf Abs sb RSO/
1 Cal-Zars i) M4 000 H- 0.000265 0.00006e2 2366
A 0003730 0003049 8174
2 CarStdl [ # 100,00 H 0003820 0000138 3821
A 0.054076 0003671 6.7E3
Calibration function 1 4/02/2022 16:08 Calibration (Peak height)
Abs=k1+kZ*conc
k1=0.000266 k2=0. 000054 Recal. factor: L
Slope 0.00003 Abs!ngfL) R2-adjusted 1.0000
scl 1.00000 ng/L Charaet. cone 129,853 (ng/Li1%1
Lower limit 0 ngiL Upper limit 110, ngiL
Detecton lmit == Diater, limat =
L]
enm3laumugy

Msetiur

40212022 1740 Page 45
aoizs || = ! | |
g ‘ 4_/ |
2537
0.0100 i A
Feak height T
0.0078 -
= T ! el
2 | | A
ﬁ 00050 |
L0025 T | I |
oooon || | | ‘ |
I [
[] & 10 15 20 Z an EE]
Cone. [ug/L ]
Measuremants and events (sorted by time)
Hg with Enrichment | FBR. | 30 pgil_PM_4-02-22 a022022 1715
1] Cone. Ints: BG 50 RSDM% Inttype  Time
Cal-Zara 0007 288 FEH EFAT]
0O01453 721
o 0001418 17:23
DuglL 00071423 0.000027680 104 1723
Cal-Sid1 CLOB3T FxH 1727
001103 17:28
0.01103 3 17:34
e 30.0009L 0.01046 00009877 5445 1731
Calibration Cabbration function 01 173
Cal-Std1 0.011a0 PkH 1735
001133 1737
) 0.01135 17:39
30,00ug/L 0.01138 0.000036960 0.325 1739
Calibration Calibration function: (2 1739
Peak plots Hg
Cal-Zgne 4M22022 1719 Cal-8id1 4032022 1727 Cal-Sid1 4022022 1738
vo1g 001y | oo
g 2008 g oo 8 0Oos
0.000 i 0.0 A poog s
] W 20 L3 ] i) o L]
Time [s] Time [g] Time [s]
1]
enm3lunugu
e rcar
4/02/2022 1740 Page  5i5
L]
wnsnslunugy
Marour



41022022 16:08 Page 37

0.004 [ [ | | ]
> Hg '
Perkin er' 253.7 nm
Fershe Rerer ' - |
0002 | Peak height
|
Procedure Checklist
-
U {+) 1o check olf these sieps In the checkdist thal have been compleied. : ooz | I[ /
7
1. General: 2 ’/
0.001 [ | |
B Aeview the instrumenl parlormancs will he cuglomer and documant amy recenl |
problams
B Parlorm general inspectian ol sysiem for cleanliness. '!‘/ ‘ ‘
o000
2. Optical checks and Clean:
; i | 75 =0 7T L)
o Lamg Al it !
amg Aligrime ity Canc. [nglL |
B Zample Compartment and Windows.
B Merar and Grating Algnment Measurements and events (sorted by time}
]
Fittar Whesl =
Pt Hg Without enfchment / FBR 100 g/l PM_5-6 Abe call AT22022 1555
o Cell Halder Al 1
il loc [ Gone. Abs BG s0 RSDMG  Int type  Time
3. Mechanical: Cal-Zero 0.000328 PEH I5.5a
B Physical inspactian - Pisase wiite any commanls in The acditional comments section. :.unuaz; 1:—::
Q002! 16
& Grating Diive Machanism.
@ SII.TDFQ Eh . - Ongil. 0.000265 0.000DEZE01 2368 16:02
Cl Cal-5t1 0003468 PhH 1505
Sampla Haldar 0.003513 18:06
0.003763 16:08
4. Test: —
B S 100.ngiL. 0.003620 0.00013837  3.821 16:08
= acy.
R S gt Calibration Calioration function: 01 16:08
Peak plots
Emission Wavalangih Accuracy Aciual Value Validation Criteria P Hg
Targat Peak {nm) ) '“”“::"r"""'m';""‘ Co-Zam 4R 1584 GalS11_amzdzz 1608
Target Peak # 1 253.7 2834 £ 1.0 nm DUEKZSi | [ uuzsl
w
Target Peak # 2 507.3 8072 £1.0nm ] | Ed |
er oooonl a.0000 | N
T Pank B25.8 =1.0 nm
‘arget #3 6260 . T
Time [s] Time [£]

Page 3

tanms‘lu'muqu enm3lunugu

1> 1>

Perkintimer PerkinCimer”
For th freeer Far the Bt
Component List LS 45/30B/55 - Preventive Maintenace report
Companarnt Company Name: Umived analyse and Engineering Cansaltans Co. Lid.
M IM Sarlal # Soltware Version Configuration Hotes
Auddress: 3 S04 Udomsuk 41, Sukumvit Road. Phrakhanong, Bangkek 19260
LESS 1440 400,00
= i . x LUser Hame - K. Fritipun WO Numbar: WL | 624574
Tedaphons Number ; 02-763-2828 Cartiicals Number : FLR1001-2021
Parts Lists cwmrsuzmrt Tinitaask B Humbar Lafl
PM Perdommed: Hext PM Dus Dad
Test standard Used nbe = |B-Feh-2023
(DD-MMM-YYYY} (DO-MAMARE- Y
Part Number (if b .
) Scope
C 520-7440 Stanadard Fluorcnos Intensity Pllicr The purpase ol tis PA i In ans.s 11 coninisd funckosaily of e ParkinEimer Fucrescence Specophoiamnar
B0 THOS Sealed Water Cell by nspeoing and raplacing sty & damaged pite. This senice should only be performed by 2 irained

rapresamatieg of Porkinglmar.

General Instructions:
Additional Toals Required for PM T CUSIDTN MGE 0w 1N &g i opanalions | det o demonsiale moant nstumen| perlrmanca prior o
SN NP AWy ik w i I Sl bafam making amy changes: (rai may a¥ect Pe ousiomarn's analpsis
shoukd b Signad Oy &N &ultofited PérkinE nd cuginme: sepraseniative and |eft with e cusiomar . Updaio the:
Callbration Dus PR SBORSH S INGTLTWT b ok s e
Duabe ey
Copyright Infermation

This documant coniging ey iniormaion ol e protecied by copyeight. A ights ane nesoreod, Mo par of (s
mbRcation My De meraduiid in iy fem sRaboswsn or iransaied ino any language wiihowd iha prior, wiitian
PSS of ParkinEime, e Coppight § 308 PesinElmar, ing,

Tridasark

ok "‘""""{" Descriplion | Ousntity | Seral#

Rogistored rames, rademans, @i Usad in I desman], e whm mal spaciicaty marked as such, are proleciod
o Pﬂf\ilﬁmrﬁilﬂ'ﬂﬂﬂdllﬂn‘h'lﬁ‘ L inc, Al olher and regisiened

ral ownad by PerkinEmer, Ine. of 1S suldidiaiies (Ml ane depcing bermn am the property of thelr respoctve owners.
Exnapt 3 SpaciScaly 5ot 107 in its Weimies and eonsilons of ase, Perki=Elmer makes no Wamanty of any snd wih
reQand 1o ihis wﬂ'H.IMMM.MM siledd b, i implied wiranies of meschantabifty and diness for a
partoular pupass. PerkinElmor shal ret ba Eisle b ncdental or comsegueniial demages in comocton wih thi
Aumaning orusg O this datuman.

Page 2 Pagel

enslamuny naslunungy
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Perkinl -

Additional Comments
@ Exoration Wavelengih Ascuracy.

A, [~ ‘the PM
Ex g ¥ Actual Value Validation Criteria
Relerence intensity low
= Accuracy Limit
Targed Poak
arg [nen)) (rmi} priSn
Targel Peak # 1 2527 254.2 +1.0 nm
Targel Peak § 2 JE5.0 IE5.0 +10 nm
Targat Peak # 3 507.3 S07.4 1.0 Am
2 Emssion Siit calitration
Review
The PM checks and if appiicable performance lests for LS 4550855 have been Emizaian Sl Actual Vabue Validation Critaria
COTiE e,
Target Valus {nm} {Am) Asguracy Ll
o1 nem)
This LS 45508/55 Passes T Fals O the PM Targst Peak @ 1 25 252 £0.6 nm
Boviow of Praventve Mnieranoe: Target Peak & 2 50 511 £0.5 nm
Authorized PerkinElmer Representative: Dt
1 Target Peak #3 1.0 10,23 +1.0/-0.5 nm
.-f;;tr?w‘( f 18-Fab-22
00 VYY)
Authorized Custamsar Represerativa: Ditm: B Excitation Wavalangtn Repaatability.
Felnani 18-Fah-22
DO YY) Emission Siit Actual Value Walidation Criteria
Accuracy Limit
v
Targst Yadus (nm) (nen) e {nm}
Targat Paak # 1 235 2.45 205 nm
Target Pank # 2 50 4.67 20.5 nm
Target Peak # 3 100 10.21 + 1.0 - 0.5 Am
Page & Page 4
la las
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) PerkinElmer
. ; B Waler Rarman Sensilivity
Bctual Vishee
Signal 1o Moise 9401
Cert.Me.; 22CH1184
- . ol T . Page.: 1682 Dritt 0.00
Certificate of Calibration g
Equipment : Turbidity Matar @ Stray Light
Manufacturer : Dekien
Madal : T100R ahllicad
Serial Mo, : 112050107 Stray Light at 280nm aar
ID. Mo, : UAE WAT DSE/2583
Condition As-Received: Used Hem ] Lo
Received Date A1 August 2022
Calibration Date : 05 Saplembar 2022 5 fevmmnony [nors spsloubinl:
O Micro Plale Aeader
Reference : 2208-11DEWSC-1 O Inbegrating Sphera
Subrmitted by : Unitad Analyst and Engnesring Consultant Ca, Lid O Muiti Call Holdar
3 B0l Udom&uk 41, Sukbumyit Road, Bangchak, O water Jackatsd Gall Holdar
Phirakhanong, Bangkak 10260 O g R e
Ambient Temperature - 25 & 25) "C
Relative Humidity - (50 £ 200 % 6. Roview:
Salkathon: Firocad:: ke methon S EE e & Review with the cusiomer P wark peomed
Ui o et el kgt by T Feview with the cUSIomEr roUTE MEINBnaNcS procedures.
using Formazin standard solutan
2 Discuss recommended cuglomer-suppied matenats 1 have on hand
Calibrated by - Walalak Sirithaen B Atach PM sticker.
O Update Loghoak.
Approved by : —— q'{lﬂ.l-ﬂ v
4 Aparoved Signatory
i«'] Malea Buthruea
[ 1 Bailhip Maangmai
[ 1'\Warakorn Lerngagirasul
Issue Data ; B Septamber 2022
nfidence probability of approximately 95%
This frT— Page 5
I v
N3 luaugu T
anad HAIUAA

A 0009588



FOOSS South East Adla
3383 Srinrat Bulding, 2%th — J6ith Fleer, Uit Mo 333890,
flama 1§ Road, Klongion , Elongioey, Barg ok, Thiiland 10140

FOSS

Customer Service Report | Report Mo 5874
g AP
£ -
Sarial: C &g
Lalaur Trarwel From Custosner
Er 0
Te. o0
Inh Typu
Application Special Standard
hierrnal Courbery Viil Training
Dentricutor PMA Onboarding Quote In Howse
Intereal ‘Warrarty Rapair [ L
Digital Service Salwi Suppert Remate Other
POy Hember- | |
[ PMA Type 1 FPi ey Pt [ Commcbe, | ]
Detaits of Woark | Test Canditicn / §Latus
= el g g fseen Fi
YFtic Por
AL T
K . |
P I
5 Far
r7 o Bs o
n s e
7 Y Y,
Daseriplion ary
T X7 P00 7
£
Brpamme o t0r Henidrge | 7
Efe e gnmd ¥ i
P Epr oAy | e
e p e e F,
Tcanfirm this repart Is acciifabe ssd complete
i ) Signed Customer i o
signed FOSS ,{fé-...,// At
Mame Mams

I Winwld you br wiling 1o pavlicipole in o brief surery in cvier b0 bl o5 bow we performed? |

tanm'ilu'muqu

FossCare™

Preventive Maintenance Protocol

Kighec™ 100 = # ‘e (Tme 2 68

12 months Mo af samples analysed
(i applicabic)

10009365 C /A G IFagTRY

Introduction

A mainieiancs protocdl provides systematic and functional means af m
Typ & recommmendid PM mberval depends an the operational condit
experience and knowledge of ma i

a apecific imstument
il i bised on
maintaining analyiical instraments.

aur extensive

Apart Fram sample throughpat, tiogs. also Beed to be considered. A demanding
enviranment, such as high umbient tempera urmidity, dintiness ele can measumably shorten
camponent lifetime and also the mainenanc: and component replacement intervals,

NOTE!

The contert of this protocal is suhject 10 chanpe cver ene. In order 1o safieguard that you chiain the
eorrect parts, plense make sure to indicate seral no and date of mstallation when condacting your FOSS

FOSS Ansiyvticsl A%
9 Harmy
Cre- 3400 i
Do remark:

CumIOaTY SUpPoet. 10} 45T2 1 A 3

Cort.No. © Z2CH1184

Page.: Zal2
Condition of this calibration result
1. Reference Standerd Instruments ;
This certification |e traceable Lo the Inlernational System of unit {1 unit) through
Technology Promotion Assoclation (Thalland-Japarn).
Instruments Serial No. 1D Mo, Certificate No, Due date
1] Themo-Hygrograph 11033268 130ECO10 22H1313 12 Juna 2023
2) Electranic Balance MCAETI 140RCO01 Z1MMa2D 21 Sep 2022
2. Slandard Material ; The Formazin suspension has been prepared gravimetss from
Material Manufaciurer Lot No., Assay
1) Hexamethylenebetramine HIMEDLA 0000483047 99.65%
2} Hydrazinium Sulfabe HIMEDIA a0oo0sz2014 99.40%

3. This cerificate is vald only to the Ikem calibrated on date and place of calibration

Calibration regult

Performing five - Formazin suspension standard curve by uslng 0,20,100,400,800 NTU
Turbidity Meter Serial Number ; 11205041047

Standard UUC* Reading Uncartainty of | Coverage
Formazine suspengion Maasuremant Facior
I NTU) {NTL) {XNTU} k

B 0.00 0.0062 200

20 201 0.38 200

100 102 074 2.00

400 403 15 213

600 04 24 220 |

Remark

- UUEC™ = Unit Under Calibration
= NTU = Nephelomatric Turbkldity Units

The reported uncertainty of measurament was based on & standard uncerlainty mullipied by & coversge
factar k, providing a leved of confidance of spproximately B5 %.

=olo-

SITHIPDORN

wnmslamugils

Preventive Maintenance Protocol

a 11244978

Instrument: Digestor

unit | Model iy SiN:

| Customer__

Job No, =

Introduction

# maintenance profocol provides a systematc and functiennal rmeans of maitaining & specific instrurment
wpe, the certified perfarmad PM interval depands on the operational conditions, and |s based on our
axtensive experience and knowledge aof manufacturing and maintaining analytical instrumsnts,

Apart from sample throughput, the enviranmental conditons also nead o b taken into acoount.

Demanding environments, such as high ambient temperatre, hum

shorten component lifetima and also the maintenance and component replacement intervals.

The: cartent of this pr

please make sure to indicate serial number and date of instaBation when contarting yau FOSS

reprosetative,

Maintenance Procedure

Check and Cleaning

ty. dirtiness efr can measurably

ol is subject to change ower tme.In ordier to ensure you the cormact parts,

Step | Action | (414
1 | check cables, electricai connections and pewer supaly AC 220 vails [Fal|

2 Checx the funchion of .8
3 | Chadk the function of temperature coe =g
4 Chedk the display and keyped function |r_’ |

] Canerad cleaning F1

[ Check the bre of heating up to 420°c D5 6 2nd B ~ 30 mins, B5I0 and 40 ~ 40 mins} 5|
SF—

7 Chagk the digastion time with axternal watch | i |

g CHedk the tergerature in saasand of test tubs | |

Tesmip, Setting T1 T2 T3 T4 5 Megn value
4a20e Ba .G 39 . aaa L 31 3904
Ramark _
Wi hans Tuim
Clistomer’s Sipnature Enqinear's snanire
Cate
vl rrjgun e RO Tovs, 0-2433-403 SR, 0-2434-3191 urdrl, 024331679, 0-2434-5510
bangpiug, hang| =L (S62) 4318301, 435-48 n &) g Y- 10

'C’r]‘ﬂﬂ'\‘ﬂldﬂ'ﬁfﬁllﬁ i

EMAIL: centerdsithi

m ww.sithiphorm.com



R METTLER TOLEDO -

THMSE- (B0 TI2-A00-TH

Measurement Results

ity
&4 e Found
1 100,000 g 8,090 5 T J
2 1000004 00 g ol
3 100K g e g 2 -
[ 100.0008 g A0 g e
5 100.0005 52,995 g £
8 1000004 000 W i )
¥ 1000505 g 008080 g * »
L] 100.0004 g 1S g } L
8 100.0008 g 00 g . LY
1000205 0 00000 g o
.
Encerd 00807 g £000eT &

[
The " i th graph spreas sl (e resdabbly of fhe rengelwiervel = which e
sl s parfoera

The st of
rom i

ErUpH s brwed apoe tha aEsdlaie swans o e d Fe o
e

1000205

2 R0 g
3 100 ne g
i 100.0007 o
B 1000007 g
Masimam
e ninzg atezg A ol -

T I 1 Y GRADE, FESESETES IV ASROBLMY OF Tl (i Tiinval ) wiecli
s i e paricmad

Schwars Yersics: | 716393
Fagan vewar: 1613

Page20t5

Fann rantas FrES

= lanenslumuny

Calibraiion Carificais ID
TH58-D98-04072 2-AC5-TH

Error of Indication
s Found
1 00500 g [ o fidmg E
H LAY s g o odmg 2
E] 10000 g atamy ]
4 R0200p aamg 7
5 12,0000 g arrmg z
] 20,000 g 20.m01 g Duindy Bidmy H
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Test Equipment
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1 Eoneaed CalBranan Ty,

CERTIFICATE OF CALIBRATION Weighi Set 1: DML E2
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Custome
Address:

ted Analyst and Enginecring Consultant Co., Lid. Remarks
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2.0 Qualification Representative and Reviewer
Details

241 Qualification Representative Details

Each parson responsible for executing any part of this Protocol must complete the table below,
providing a sample of their signature and intials, and recording the date the Qualification was
performed.

Qualiication representatives are naminated to execute and verify the completensss of the test protocal
and correctness of all entries,

Al testing must ba parformad in accordance with procedures oullined in this manual, The
repragentative must be trained and qualfied to parform the procedures owtlined in this document.

A copy of Iheir appropriate gualifications ks to be inserted into "Quelfication Representatve Datails” on
page 30,

SCIDH O Proboooi

Name (Print) SOMAHAT POHTONa AN
Title ENGINEE R
5 -~ t

o Sl P
Initisls SepleH s
Eae 14 MAY 27
Wame (Print)
Tithe:
Slgnature
Initials
Date

Pubdication no. 34207000, Reveion A Movemesr 2011 PageBal 35
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Contact

Seion Customer Sarvics and Support uses a Custormer Relationship Managameant (CRM) eyatam.
The interaction with this system offers the Customer immediate benafits including the contact center
or help desk.

Srion woridwide sendoe & support offices can ba found from Scion website:

wiwwsclon. comysupport. ktml

Scion is the owner of copyright on this decurnent and any associated softwars, Under law, the witlen
permisgion of Seon must be obiained bedore the documantation of tha softwans is copied,
repraduced, translated or converbed to electronic or olber machine-readable Torm, inwhols, o in

.
E‘?’ﬂ published Novembser 2011,
Seion and the Scion lago ans redamarks or reglsterad tredamarks of Scion Corporation.
02011 Scion

Publization no. 384207000, Revison A, Bovemizer 2011 Pape 2023
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SO0 Cewin ions) Qualiealon Profecal

23 Quality Assurance/Control Details

M5 Qualty AssurancaiControl (QAQC), whe is empowared o approve instrument comglianca
documents, | approve the procedures In the SCION Oparational Cualfication Protocod, which | may
harve amended, | acoept the quaification of the Cusliication Representaiive, and | wil review and initial
the resutts.

Name (Print)
Title
Signature

Initials
Date

Mame (Print)
Title
Signature

| Tnitiala
| Date

[Pebication no, 34207000, Revision &, Nowsmber 2011 Paged ol 38
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3.0 Customer Responsibilities

The customer shall ensure that the Preventive Maintenance (PM) or Installabon Qualification (13) up o
point 9.11 is complebed, A custormer representalive should be availabée at all times during the
Operational Quakfication Protocol

Mote The Operational Cuatfication Protocol test procedure should be performed after significant
repars, and at least once a year.

Cualification I_:éﬁﬂﬂ%/”ﬂ Reaviewer | CIN'QCInih’.B!s

Rep. Initials Initiale. |
Date [ 42 tay 22 Date | Date
Fublcation no, 184207000, Revision &, Hovember 2011 Pageafda

ns luaugu

s:mgﬁwwm

1.0  Revision History

This qualfication prolocol is updated & necessary, which inchudes the evenl ol any regulalony changes
b Tithe 21 of the Code of Fedaral Regulations (21 CFR) Parts 210 and 211 (ifapplicabla), any software
o hardware changes, or updaies thal may impact on reguiatary compliance.

Issue Number | Data Commants

Publcalion no. 34517000, Revision A, Nowember 201 1 Page [0 36
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2.2 Reviewer Details

Each rapresantstive responsisle for reviewing any part of this pratocol must record thalr detalls in the
Fallewing tables, providing a sample of their sgnature and nitials, and recording the date the
qualfication was parformad.

Anamplayee or designee of the company oparating he nstrument must revdew hese gualification
procadures. All calculations and data will be chacked by the resiewer. Diata review must be parformad
In accordance with the qualiication guidalines"Qualification Guidslines and GMP Documeantation”™ an
page 10 and in comgliance with current Good Manufacturing Practios (cGMP) as spadified by 21 CFR.
Parts 210 and 211.

Documentation supporting (raining in the anea of data review and eGMP must be carelully maintained
and raviewed by the instrumant cwner.

Reviewers represaniatives &ra respansiole for reviewing the completeness of the qualification pratocol
and accuracy of all entries,

Mame {Print) CHBnA O ANSRT
Title ENRTINEER

) 4\* .Cj.’.‘:*.‘..“.:__ J—l
| Intiats

| Data 14 MAY 20772

Mame (Pring)
Tithe
Signatura

| Initials
Dals

Phicricn no, JI0TON0. Frdscn A, Nowsbar 3011 Page 7 ofan
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4.4 Exception Reports

A eeception o the proloeol oocurs when the obsarved result differs from he acceptance criteria or
expactad rasull.

Al exceptions to tha protocod must be documeanted in the Excaption Report. The Excaption Repart
includas a detaled descrigtion af thi: exceplion and resalution by the Qualification Repressnatie.

Each Exception Reparl shall be issued with a unigue identfication number in the foerm ERID-)C00X
Thia numbsar = gemarated by tha page numbsaron which the sxcaption oocwrad followed by a
soquential number indicating each exception fownd on the page.

For axampla, if an exception occurs on page 34, the Exception Report shall be identified % 'ERID-34-
1°. Il anather excaption aoturs on page 34, the sacond report shall be identfied as 'ERID-34-2. This
idertificaticn number should be recorded in the 'Pass | Fail FROA fiedd afler each lest,

Each Exception Repart must ba signed by the Qualfication Representative and the Reviewer as
evidence of approval.

Thi Excaption Report (8 insaried in the aparopristely namad appandi: and numbered &s per Section
4.3 of this probocal

PR o Tkt
Reg, Iriliats ‘%&hﬂ P Initals ‘ A Infials
bwe | 1AMl owe | Date |
Pablication na. 04200000, Revision A, Mowmber 2011 Foge 12 0l38
Ll
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4.5 Reference Documents

The fallawing documents are relevant to this Qualification:

« Inslaliation Qualiication Protoos
s Complated sardca regort from Praventative Maintenanca (PM) schedule

Qualification
s Initiads
Rep Initials e
Dato [ Data [
Pebiiation no. I84207000, Revisdon & Nowsmber 2011 Py 1326 38
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4.0 Qualification Guidelines and
GMP Documentation

4.1 Qualification Summary

Althe and of qualficabon execution, all tables and data andry felde must be completed and all taat
rasults, whern specified. must be prinked and attachad to the protocol.

Thea Cualfication Repr fea and the Fevi mst sign {signature or initials) and date each page
1hat has a eignature fiald. This represants agresment and acceptance of all data and information on the
signed page,

Note Boion doas not provide instrections for full Qualification of the personal compater [(PC)
used to oparate the SCION. Hfurther qualification of the PG is required the end-usar
must contact the PC manufacturar,

HNota Seion doas not provide full gu ir fior non-Scion ired
accessaries. Limitad instructions may be sugplied. If qualfication of a non-Selon
accessary s requined, the end user must contact the accessory manufachurer,

4.2 Qualification Guidelines

Tha follwing are general guidalnes for performing the qualification tasts in accordanca with cGMP for
the Manufacturing, Processing, Packaging, or Holding of Drugs per 21CFR Pans 210 and 211,
Additional local requiremants may also apply.

Road the guidelines before starting the qualification.

= Parform all tasts axactly &5 writhan.

Lize a pen with pemrmanent blue or black ink unless otherwise specified by comparny palicy.

« Maatly strike out any incorrest wards or numbars, made whils writing commants or recording
rosults, nformation or data within this Protocol, with a single ine. The word(s) crossed out must
rermain legible. Write the cormaction as close as possible to tha original entry. Wrile a bief
dascription of the arror. For example, writa Transcription emor or ‘Re-writien for clarity’, initial
and date the change,

= Entering Inktials where a sigrature s requested, and viee versa is panmified. The exception 1o this

I in 2.0 Qualification Representative and Reviewer Detals on page 8, whera examples of each

parson’s signature and Inilals ane required.

s the date format dd Man yyyy (e.g. 0B Mar 201 1) uriess alhenwise specilied by compiany

palicy.

Publicaiioe ne. 3MSHITO00, Ravision &, Koverrie: 2011 Page 035
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= Complete &6 tables and data felds to comply with this prolocel. Blank fiekds are not permitted. For
[kems that are not applicable, draw a Ine threugh the field, and write ™A' (Mot Applicable). IT
entire tables of sactions of tables are not appliceble, sirike a ine either theough the entire table or
the epectfic area and enter ‘M8 Complete he signatune felkds on the page.

= Wiite 'Pass’, Fal' or ‘NI as applcable bo the test requiremant or outooms.

Ensure that resuls andior specific documents are printed and attached to the specified appendix.

The: Quakfication R epresentative and Reviewer must both sign (signature or initiats) and date the

sigratura fields on mach page. This represents agreament and accaptance of af data and

infarmation on the page.

4.3 Page Numbering of Appendices

Each papge that is inserted after the appendix is numbered with the: lefior of the appendix and a
sequental number. The appendi: page number must be intlaled and dated by both the Cualification
Ri ez A Eher Rewi

For oxample, pages inserted after Appendix C are numbenad
Ca1, -2, G-3., .¢dc. along with the ingials and date.
Hthe raverse of each appendix page & left blank, it should be markad ‘M/A" and signed and dated.

‘Whan tha |Q s complate the total numbar of pages inserted eftar each appendb: & written on tha frent
page of the respective appendix shiset,

Qualfication = f  (y Raviewer
Rep. Initials LA - jrgialg ‘ G pay
Date e M 23 Dete | Date |
Publsationno 88207000, Revian A, Navidvitar 201 1 Page 11658
1
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4.9 Documentation Corrections

Note  ANciginal eniries must remain legble after cormections are made.

1. Draw alire through the incarrect infarmation,

2. 'Write tha comaction as close &s possible to the orignal entry, or enler a footnobe.

3. Wrie a brief geecription of the ermor. For example, write “transcription emror,” “rawritten for clarity,”
of *cormecting wrong entry”.

4, Initial and date the change.

B ol QAGO Intals
pam |]q MAY 9L B | oate |

410 Marking Procedures Not Applicable

Soma sections may not relevant for the qualification. To indicate that a procedure or part of a form is

unnecessary and thet it wes not forgatien of inadveniently overiooked:

4. Draw a fine through the portion that is not applicabls. \Write tha latiers N (for not applicabia), your
initials, and tha dats near the diagonal lina.

2. INa procedural step ks unnacassary, select MIA T L s indicated, or write a commant in an Addandum.
The Qualifization Repr and the anter thalr initiaks and the dete near tha ine.

Note The Qualifization Represantative end Reviewsr must sign and data & forms, even when
part or all of the form is marked NiA

i 5.4 P, BEEE ‘ mraclnm‘
Date Ad] MAY 11 Dae | Date |
Pubicsicn so, 304200000, Reviden A, Nowemier 2041 Page 1603
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411 Addendums

The folowing are reasons to complets an adoandum sheat:

« & deviation neads documentation,
= Addtionsl inforrmation or data needs io be recorded.
+ Insifficient space to ndude the cormection on the sheet whera the armor was mada.

CQualification v o Reviewsr e
Rep. Initials |‘/T-31MJM P In:ials | EOA
Dae |40 My 2l Dam | Data |

412 Addendum Example

Thea following ks an example of using an addendum shael to document a desdation.

I some of the ibeme on the sales order wene nol present, you could do the falkewing:

\Use an addendum sheat.

Write Instrument Defvery on the Procedure lineg,

‘Wirita the addandum page numbsr followad by a latier. For example: papge 124, whera 12 = the
page and A reprasants the first addendum on that page.

Write the plan 1o obtain the missing fems, which may be the fallkwing:

@ N

-

« ‘Soon notified that Part Number X30004 and 200408 are messing.
» Scion replied that the pans ane in stock and will be sent avarmight. While
& ‘waiting far the parts to armee, | will continus to sat up tha instrumeant

o

Raview the plan with the Reviewer and make the necessary modifications.

=

Diocument tha armival of the parts and writa that this addendum & resoted. Attach a copy of delivery
documents and craate addendum pages 85 required.

Cualification v g Reviewsr o
Rep. Intials lgﬂwfw 1 stz r;wucnmn;‘
Diate |14 14y 21 Date | Date |
Pushorlion no. S4207 000, Rwdson A, Kowsmbe: 2011 Pape 170438
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4.6 Required Materials

Thies follwing shock saludions are requived:

v 100 fg/pl OFN 384204200
» 1 pglil OFN 293086201
= 100 pgul OFN 383110104
+ 10 gyl BZP 93065301
+ 100 pgful BZP 354206200

Thie b solutions will bie used b prepane the following working salufions which willbe required lo
execube this O0;

Mote Fefer to Appendt: 1 for the preparation of the standard solutions.

Qualificalion Revigwiel
R Initials Lﬁ.ﬂ'uw P i GHSIE Lol
Date [ 4 Flaty 3% Date | Dats [
Pubbsaion ne. 3307000, Revision A, Nowermber 331 Page §8 o 38
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4.7 General Guidelines

The folawing are general cGMP guidelines.

« Perform each procedure exaclly as witlen.

= Fillin mach item on the form or mark it Not Applcabla (M{A).

¥ &n ftam |s markad NiA, initisl it and data 1.

= The Reviewer neviews and inéials all antrins recarded by the Qual#ication Reprasentative.
Koep all raw data. The Qualification Represarative and the Reviewes wil initisl t, and data &
Do nol destrey raw data,

Attach raw data from an instrument, such as the SCION, Bs an Addendum using the nstructions
in tha following Addendums seclion.

If several instrumants afe qualified simultanescusly, refierence shared information, such as
standand preparation and chemical information, 1o 1he dosurnenl cantaining the ariginal
inforieation by il moded and instrurmel idenlification nurmber,

Label all rafarencs standands &s required by kocal reguiations,

Record the time each refenence standard was opaned,

« LUise reforence standards within 24 hours of praparation

|l:|ua|ﬂcsmn ﬁ"jﬂ: 17 Raviewer l R i

| Rop. Intials Intials:
| Data 114 MAY 99 Dew | Dete |

4.8 Specific Instructions for Documentation

The Reviewsr designatas specific docurmentation instructions as folows.

Parmanent Ink Calor | @h,,'{,
ProforedDateFormat | 48 A4y aq

If mare instructions are reguired: Use an adoendum eheel, wrile the addandum number, and & briel
description,

%'m L_;mjt, P E;,:z"" QAOC Inials
Date |16 MaY 29 Date | Date |
Publcationnn. 84207000, Resason A, Move bar 2011 Poge 16 0835
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5.2 System Description

521 SCION Description

- Principal Phone
Wealetion Dt $ 015 Oparator; Murnber:
Company Information
Company [wides Svnlngt g Emm::! paInstallation Site L4 B
Mane “ Bullding:
Address: 3 Sai tlomacik fa AddressiLocation: Sufrvyyi s B,
City, State: b City, State:
Zip! Country: Tlrgtlawd Zip/ Country. 4% &~
System Description
SCION 5, Serial

X Murmber: G‘rﬂg 1203F o024
Sales Onder Sales Order Addendum
Number: Nurmber:
GC
ModuleTyze:  Selon AG1 ﬂu’m“': BRALOZM 049
AutoSampler
ModuleType: o P 400 Num PR A263M 231
MS Workstation
Vesson:  MSWS .94 e 01106- 571 - BB - 4508
Operating System
Operatng S Sarial Senvi
System:  Wingdpws F  Varsion: Pro No.: geded- 160434 15% Padsmm
Computer
: ” Serial Hard Drive 27
M Dl Model cotip let  No: DinyHSI SzelRAM: vieB
Addendum
Numberlsr 1+ S5t deesdiphion
Gualification . Reviewer ;
iy ‘W P S ‘ QANE Iritials
Date |4 Mgy 99 Dats | Date |
Publcation no. 24207000 Revsion A, Novemzer 2011 Page 2008 36
L]
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STHON Opeational Dualficalion Profooo!

5.3 Data Sheet Specifications

Run thesa 1ests aftar the rstrument has pumpsd down and = leak free. Uss the factony methods.
Faliow the Instalation Procedure; complete this section and the appropriate ine of the OQ Summary.
Frint out the methods and results and attach as asdandums. Uss the tactory teat column Br-Sms 15m
X 260im X 0,25im.

Tabla 51 TaQ Specification

Made Concantration |Scan Range |Resuit t MiA | Pass | Fail | Addendum
El Full Scan 1 pg OF N B0-300 sM=sony |

ElIMRM 10015 OFN ZT2-222 SIN 250001

PCIFull Scant |10pg BZP B0-230 SIN250:1 oL ]

NG Ful Scand | 1pg OFN 200300 |SMN=d0000 | 5 __\"‘\

1 The Signak-io-Moisa ratic S/M values are based on RME noisa figure.
1 €I bests usa methane ges 48 resgent gas.

For eny tagts thal did not pags, complete an Addendum for each, wiile the Addendum aumber and a
briaf descrigtion

Qualtication [<—, ' /. o Reslewsr "

Ren Inials ﬁ“"‘f' ' P q"‘“c'm"‘

Datn [ef 4y 2T Date | Date |
Table 5-2 50 Specification

Mode Concentration |Scan Range | Result 1 i | Pass | Fail | Addendurm
El Full Scan 1pp OFN 50-300 E/M =B00:1

PCIFul Scand | 100 pg BZP 80-230 smze00d |

NG Full Soant: | 200 7 OFN 200-300 SN =1000:1

Cualification edtand 17 Reviewer "

R, Iniinis. ’ﬁ,, Initials QARG Inftiale

Date 114 Mivy 99 Date | Data |

Pebiration no, JZOTI0, Revision A, Kovemiper 2011 Faga 21030
Ll
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SCIN Opevational O Protoco)

5.0 Operational Qualification

This chapter contains the tests to be completed to perform an Operational Qualfication for the SCION.
51 0Q Preparation

The following must be done before starting the OC:

1. Preventative Mainlenance must have been completed and signed aff by the Qualification
Representative, Reviewer, and QA/QC parson, and attach a copy of Ihe service report and add an
Bddendum number.

asdercum_ oM, Pt

s eune & Pevigwer
E'ﬂ-lml‘ ﬁﬁﬂ/ Initisks ‘ m|l’ﬂm|
[1a May 27 Date | Date |

2. 00 must have been completed and signed off by the Qualification Represantative, Reviewer, and
QAL parson.

. B | fe—
Date |14 rav 22 Date | Date |

3. The QANGC parson must raview, approve, append (If necessary), and sign the Pre-execution

Approval.
Qualification
Rep. Iniials .ﬁw&"” P - | M1M‘
Date [4q 1y 99 Date | Date |

Pubbzation no. 940700, Ravikion &, Novesbar 3011 Page 1B 0135

wnmsluaugu

SCICH Opeatanal Quaifcaton Prodecol

4. The Qualification Represantative and the Reviewar must sign and dato the Pre-execution

Approval.

Qualficaion |~ /- p Rewiswer o )
Rep. Intials b}?ﬂfﬁﬁ F. Initias | QAKC Iniliais
pme  [J01 flafgl pae | Detm i

Plabiicadion no. J8430000, Revisen A, Mevenber 3071 Puge 100038
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SCION Opersdicral Qualifealon Prefoc!

To complate this section usa the factory Scan methed on the system CD. Prind a copy of the method
and add a8 &n addendurm.

Addendum L

If thee hardware is not the same as the factory method, fhen note this in the addendum and how the
hardware evalabie has been configured to compansate. Tha most comman varistion hare is the
simmgpher, where the Combi Pal hiss been used instead of the B200. This will hirve no impac on resulls
:and can be tracked and recorded in the addendum.

Addendum M

FPublcation no, 14707000, Reveon A, Mowmmber 3011 Pageddof 38

wnasluaugu

SEAON Dperatianal Quaifoalion Proiocal

5.6 Final Evaluation

MiA |Pass |Fal |Addendum

s ha equipment in normal operation condition? v
Have all of the O requiremenis bean completed 7 i
Qualiication | =7, [ ‘0 Reviewer

i
Rep. Infisis /!-"‘f f. it o Rt
Dats 15 1y 44 Dee [ Dats [

Publcation no. IR4207000, Revision A, Novemier 2011 Pagn 35 of 38
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54 El Precision Test TQ

The fallowing pracision tests ara for systems with autosamplers anty. The test sslution is 1 pafl. OFN
test mix part nurmbear 393065201,

The following is the required preciaien for 10 coneacutive injections:

Injaction Retantion Tima Peak Area

| ||| ||k =
¢
l'e.

T RS0

As an altarnadive, a % RSD summary repart from MEWS can be added as an addandum,
fuddenduen plh

MIA | Pass | Fail | Addendum

Obmerved Mass is bobween 2716 mizio 32724 miz, whichis £ 0.4 of
tha expactad miz.

Retenton Timea = 1% Relative Standand Deviation (RS0 ).

Peak Area s 10% Reialive Standard Devialion (RSD).

SIS

To complets this section wse the factory MRM method on the systam S0, Print a copy of the mathod
and add a& an addendum.

Addendum _ pif

Phicaicn no, 334207000, Fwdsion 4, Mowmmbar 2071 Pmgm 32 0f 38
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SCION Operaticral Qumiiicnfion Profmes)

I the hardware is not the same as the factory mathod, then note this in the addendurm and how the
hardware available has been configured to compensate, The most common variation hers is the
sampler, where the Combi Pal has been used Instead of the 8400, This will have no impact on results
and can be tracked and recorded in the addendum

55 El Precision Test SQ

The follawing precision tests are for systems with autosamplers anly. Tha test salution is 1 pa/ul. OFN
test mix part number 383065201,

The following (s the required precision for 10 conseculive inections:

Injection Retantion Time Peak Area

b 3.630 FA2 30
2 3. 66% F045%
8 B bb4q J¥% 39
4 3 667 25593
5 NI d4060
il B 664 G114

’ 2. 670 %) b%4
8 3, bT 79539
8 %.670 92%59
10 B EEET

i 0.63 A8

As an alternative, a % RS0 surmmary report from MSWS ean be added as an addendum,

Addendum
MiA | Faas | Fall | Addendum
Observed Mass is between 271.6 miz o 272.4 miz, which is + 0.4 of
the expecled miz o
Retention Time 5 1% Relative Standard Deviation [RED), v
Peak Araa 5 10% Relative Standard Dewviation (RED), v
Pubiication na. 384207000, Rewiicn A Mowember 2011 Pape 23 al 38
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SCION Ouarmtana Quailealion Frofea

Scion Certified Engineer

Nama (Frint) SOMCHAL  PoH TONG KamM

e ENaTnNeER.

Signalu - .

e ﬁz;::w,{/ﬁﬁ Foa

Iriisaks SeMHCHE L

Diate
6.4 Remarks

Publication na. 3EKEA000, Ravieis &, Mowmbar 3011 Fage28od
wnasluamugu

SCION Cparafons) Quslificaton P!
Appendices

Each pape that |s ineartad after the appendix is rumbenad with the letter of the appends and &
sequential numbsar, The appendix pagas number must be initialed and dated by both the Qualification
FReprasentative and the Reviewer.

For example, pages insaried alter Apgendix C are rumbered G-1, C-2, -3 etz along with the iritials
and date.

I the reverse of each appandlx page is left blank it should ba marked MA and signad and dased.

‘Whan tha 00 s complate the total nembar of peges insarted afier asch appendb s writien on the front
paye of the respective appendi shaat.

Pubicricn no, 304257000, Faviion A, Kovemzar 2011 Paga i of 36
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6.0 Protocol Approval
6.1 Protocol Acceptance | Approval by Customer

I agres that the procedures and infermation referencad in this doswnent are apglicabie,

Instrument(s): gC law g_’?[;f:l % Lu;:-Fh a Pq‘ﬁw

Serial Number(s):

&S 19 0BE 024

Sales Order Numbar:

e Unideed Ara urc,J‘H‘ avnel Erwvgenv, gy fomd du i,

| agree that the Operational Qualfication Protocol has bean satisfactorily comphéded,

o

| comfirrm that the Operational Qualification Profocsd has not been completed, because of
thesa falled (non-passed) items

Authorized Customer Representative

Namie (Pring)
Titke
Sigraturn

Irtials
Dt

Publcation o SREI07000, Revison &, Nowsimer 35311 [Page28 o 38

wnmsluaugu
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6.2 Operational Qualification Protocol Assignment

This Operational Qualification Protoco documant is used far;

Operational Qualfication Pratocod as finel tast st Sclon

Operational Qualificalion Protocal afer Installation Quaification

]

Operational Qualification Profocal aftar Preventive Maintenance and O0 complation. E'r

6.3 Protocol Acceptance / Protocol Approval by
Scion

I agrea thatthe procedures and infarmation referencad in this docurment are applicabla.

wwrumentisl Sl 451 SA widh  dpsdec

Serial Number(g):

Sales Order Number:

Company Nama: Ur’uq

ad f‘“"{t-‘li- ‘.§+ 5"“["[ EV!']I‘ L T{ Wiy ﬁv% ||I'||-t‘| l|’| fic} E:-h:?l
L -y &

Pubigationno. 184207000, Revision A, November 2011 Fage 17 ol 38
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SEON i Cxsifienfion Predocal

B.1 Exceptions

Each Excaplion Repor shall be ssued with a unigue dentfication numbser in the form of ERID-X0-X,
This number is generated by tha page numzar on which the exception occumed followed by a
seguendial numbar indicaing ssch axceplion found on the page,

Fargxample, if an exceplion oosurs on page 34, it shal be identified as Exseption Report ERID-34-1",
If ancthar exception ocours on page 34, the sacond exception shall be identfied as ‘ERID-34-Z°. Thia
identificalion numiber shoulkd be recorded in the passTail field after sach test,

Insin Exoeption Reparts (if any) after this page.

Mo, of Pages Insarted I rd'{ﬂ_
This aras /& irden fonaty el biank.
Pusbcriion nc. J420700, Rerson A, Mowmmibar 2011 Page31al30
]
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SCION Cpers¥onal Quadiicativn Prodooa)

ST Opamtonai Cumieation Promeol

A Qualification Representative Details

The Cuafication Reprasentative is to insert a copy of their appropriata qualification(s) affer this paga.

No. of Pages insentad | |

This area fs imdenitianay kel Wank.

Publcation no. JB20T000, Revisan A, Novermitar 201 1 Prge 30 ot 36
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AddendumProcadure_ -1, Fredecs| Page Number,___|
Qualification | =——, / 'r Reviewsr
Rep. Infials | < =.4-p Initials ‘ q‘“w"mi
Date [1a MAY 92 Date | Date |
Publcaion no. 384207000, Revision A, Novembar 2011 Pape12 0135
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§” Techcomp

6()}*/%&(‘(/@

Mr.Somchai Pohtongkam
Has successfully completed the Service & ApplicationTraining for
Scion Chromatography Products
Traming Coments wene

Hardware Operation, Software operation, Data analysis and Installation, &
Troublesheoting of Model:

SCION GC, GCMS 50, GCMS TQ

At Techcomp Singapore
By Mr. Michae! Mai (Service Manager)

Om 11"=15" July 2018

Hans van den Heuvel

Commercial Directar
Slruments

Dot 19 July 3008 Cen Ko

GU-15011/02

wnerslasay



e TN IMwgiin Gile THAT UNIQUE CO., LTD.

II 80-82 mnnlzniiflae WA UTIHG LIRWITUAT N300 |n?r|u
Bi-ET Prachathipatai Rd.. Bangkbunphrom, Pronakom. Bangkok 10200

h Tel, 0-2620-0191- f\. ﬂ.‘.‘sI'LJ:N.T Fax, - “'l'll.—l'hll. I mal] muum@m:-.nm;mu Wehsile © woww, |hmm|umm

ADOU451-GC|  Deils

Ingector EFCs | PREVENTIVE MAINTENANCE PROTOCOL

g [So_l‘:;;are Wersion FOR GAS CHROMATOGRAPH MASS SPECTROMETER
ront 1

Middle: 1.35 J Model & Serial Number: _20% S/ (F@31903F 021

bt B Customer : [ fy] 4#;!_!31\'% glé-"" At Egﬁmgmﬂ !; CM it {-"ﬂ L

Sensl number

Frant 26254 Date: 10 1
Middle: 26258 GC System
Rear. -1 Cless ull steen

Chack ciroslt bossd comiecton sl cable

Chack column ovon heater fissd - (heough, M moeton, et and benngs

Check o LED's and readoui display

Check operaton of all heated zimes

Cheek fow rales, e and gases

Werify flow qomimoller pperation

E
‘mEgaga

ABOAsTEE e Y
Detactar EFCa:
Software Varsion
Front 00
Mliddle: 0.0

Roar 00
Sefial number J

Front -1
Middle: -1
Rear: -1

_:] WS Sywte

Check lin moior M5

Check circult beard eosnector mul cablie
Roan plectmnic Disgrostics
Check Gz Clean Fikier

Chech for beak mlem

Chieck tirb pings | symer staliis |
Check vacusm oil

Check lemparsture soan

Check airwaler { moss 1E:19; 18

Check HAD

Clean Trag | Savens MEIHL 4000 Series ) or bon seurce (12000, 30400 B0UTO Series |
Check Bleowns mubtiplier { 120 o 2,000 Valrs, Change e slliphier )

Check Cal Gas { FC43 |

Sensitivity [ El Sean Mode SN Raso with for OFN )

Ok

Chack RS0 of Anca{El Scan Mode |, for OFM }

aa!uﬂ_qmamaqa_mﬂﬂq

Check %R0 of RT (E1 Sean Mude , for OFH |

BIGN ’ﬁn{) ]

Enginger : ..., COOBDMIBY & covvmnniimsimsimbsisaanste iaintisniicis

(L FONOHAL rm«, b e

wnasluamugu wnsluaugu

Version information
About4st.co.  Dealls W About 45160 Details |

Ausiliary EFCs: =] Softwars Varsion: 5.0%
Saftware Version
Front 0.0
Middie: 0.0 Hostname: GC_123 (P 1019065 10)
Rear. 00 Mac Address, 00e04b:3415 04
Serial number
Front O J Software Version, 4 05
MWddle: O
Rear 0 GC_Application 27267
LU Application 0

o |

Wersion information

About 451-GC Detaits ™Y About 451-GC Detalls ‘|

Autosampler | Hardwere A
CPa&aMBus: 20 Mainboard: 14 J
CFB4TS1 1.0 Mainboard SenalMr. 200045

CPEoTSE 1.20 Option Board: 0

CP84oTray 1.20 Cption Board Serialdr 0

CPA4aTower 1,20

CP34ueSymings: 1.21 Firmviars:
CPadudlunger 1.20 D Contraller: 2.2
J ) Extender 13
Option Baard Controller 0.0

GC Appication build info

o Ok - Qk I

nnslumugy ensslunugy



SO Cpemational Quatication Frodes

AboutasiGe|  Dewils Y

CPBAaTray: 1,20 |
CPBoTawer 1.20

CP8aSyringe: 121

CP8doFungsr. 120

Addendum Progedure: 2 . Szde dgecviplion page Number_ 5
7 1

GC Application builkd infor

User. autobuilder

IP addregs: 10,180 65195

Mac address 0026 b3 86 6a.cd
Timestamp, 19.09.2011 18.25

ez aee: | o Lk ST L Mo Coelrs 1
e e o o
Zore 2 Mid PTV - Temn Linat 32500 C: LNZ Costsnd

W st B15 A0l inalshod. isgue aobon bowd

FIHHS-"L Irgschod i smsccialed rth zone |
MedFTY |npmcior = areonisted wilh zone
Frent Inecton EFC Typss 5 Cutiat Vacoum, Lindy pal Gpitss Vet 2 nl'rin. Gt Saves 20 miban sl (00 #in, Biackfuth Divabled
EFC Typa 2t Outist St Linds: po. Spiers Vet 355 /e, Gas Sareec 70 mibtvwn sley 000 i, Backfuth Dinsbled

Fiaed Colurms [Typos WODT] it Coriiguren with L=3000 zn, Diw35l micrors, Hs Cagiee Gne
W=

W Lok, (T2 WCDT | b Corsigpasd it L3000 £, Din 250 ey, Hi Carner G
Fiwa Cobaroninsd Configured

BN etk i conrmctind 1o S0 ix Canbiguend walls 10 wl Synge; Inj Pt in Both Frsfions
Hoiting connecied s 501

Rsp.lrlhls rf),...o‘ém i Dme ‘ DNQGIniﬁahi ]

[4a Mpy 22 Date | Date | ‘

AL Dl Mo S o e | [

Pubbzation no. 384207000, Ruviscn A, Nowsmiber 2011 Fage 330038
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SCHIN Sporapana) Guakfieanion Frodcol

Addendum Procedure;_— . Test ey i+ Page Number: e

e
BRUKER Daltonics L

MS Workstation

Systemn Controi Version 8.2.1

Copjright 7 2016, Braes Ferace Code: MEWE-01108
Enabled Mogule Difoers-

A34GE
Brnukes CTC Pl ot

Insialiaton Hisiony

M Workstalion

SM: H106-6711-8BO-450C
Ipestabed by By

Ongandation: Wigsall
|ratialshion dats M/8°2563 327

' abclate Instalasd P I

Mw‘" ;;.mr'- el HEIE QAQC Initials
Date | 42 Miy a7 Date | Date |

Fublication no. 354 207000, Resision A, Novembar 2011 Pags 34 of 36
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Haln wodule tedt
ST 7

Prssed -» LED Test

Passed > Speaker Test

Passed -» Powmr supgly ast

Passed -» Mabn user analog out test
Pasdid <> Maln sodule test

CIDY module test

B-10-3032

Passed -» CTOW Powsr supsly Lest

Passed -3 Turba control tast

went valwe can only be tested when wm

presiufe SEs0r and pnevmatics not Ll:-ur.l in single gead syvten

Passed -+ cidv modele tast

wnansluamugu

wnslumungy

L T

SCIDM Mi systom hardware test

Test date §-18-7032

nediEaan aen

Maln module test

Passad > Power supply best
Passed -» Maln uper analeg out Test

CI0V sodules test

‘i 18-2833

wont walve can only be teited wWhan vented
gressure senaor and préusstics mot tested is sbngle quad systes
Fassed -5 clow module test

oy module fest

(ST T

Paiad -5 &t BOGUlE TRt

£0G Tests only perfermad on 3 €1 systes

ET module Lest

pErRTiey

Da“gp -2 BT High valtage 0C radl test
wd -5 EL Lifs 4 test

Ml #d 3 Lens I test

Passed -3 Repellar test

Passed -» Glectren anergy best
Passed -» ED Source test

CL Tests only perforsed on 3 CI syster
Dot modulé nEst

5-18-28312

Cetector sedule test

T L L CLECELERL LY

rassed -» Power sugply tost

Passed -x W Foear sugply Type Sead
Passed -3 W Powr sugply Revislen tast
Paszad -3 Delector accelerstor Test
Paaped -» Detector baseline dec Test
Paisnd - Detector Noide Tast

Passed -» Detector aultiplier dac test
Passed -> Duteclor modele test

08 sodulé test

5-18-1833

Fawad -+ O rodule test

ol modele test

80T

wnsluaugu
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Passad -» Power supply test

Passed -3 W Power supply Tyge test
Passad -3 W Powar sepply Aevision test
Passad -» Detector accelerstor test
Passed -» Detector haselins dac test
Passed -» Detector Halsé TSt

Pagsed -3 Detéctor sultiplier dec test
Paisid -3 DEtector eodules test

08 modale tost
[STE="5

Passed -5 Power supply test

Passed -3 02 High wltage OC rafl test
Passed -3 02 DAL Test

Passed -» (nad offset Test

Passed -» AF detector test

Fassed -» RF modulstor ©
Fagaed -3 NP Corrant Las
Faided -3 HEILER CUFTENT TEST

Fassed -3 G sodule test

wnansluamugu
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anv madule test

Fassed -» Frwer wepply tist
Fazed -5 bisp SEMGDT TESE
Passad .3 Valve current test
Passed -3 v fan test
Passed -3 heater current Dest

Passed > eav sodule test

BT sodule LSt
5132

Fanaad -5 E1 Powtr Sepply Test

Pazsed -» EL High woltsge DO rall test
Passed -» ET Lens 1 test

Passad -3 Lens ¢ test

Pasied -» Repeller Test

Passed -» Electron energy test

Passed -» &P test

Ppssed -3 EI Pilasent Test

Chach mixisus Bestir CUrTent and heater wattaps
Han Haater Current « 1,27 Wattape = ZR.e8
Soerce hester sattage Eessures 00

Passed -3 BT Heatar test

Fassed -3 EI Seurce test

wnsluaugu
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AL LA TH My AL TR

| B LOIMPOUTE FEROTT 10 F T O IR S

o Uaber 18 Ry AU T D

| QL LAOMPOUNG rEOn 105 w1 TOm o I PRUUG.XmS

Sampie | oinipg Crparaton T Sample 1D ofnipg Cparator TU
Irtrunent |0: Bruker GCMS i Last Calioratian: 26112667 18:58 Instrument |C; EBrukar GOME #1 Last Caliration: 21112557 15:55
Measuremend Typa: Araa Callratian Typs: External Standard Measurement Type: Ares Calioration Type: Extamal Standard
Acquisition Drate: 1BE/Z585 1248 Data File: .. Foqicénipgii0ams Acquisition Data: 1952565 1223 Data Fle: .02Zogwinipgdle.ams
Caloulatian Oata; 1WEI5EE 12:55 Mathad; . SEpm20 Tile_ptemth Cahcuation Date: E/ZEES 1220 Method: ..dsipm201 M¥s_pbemih
Sarmple Type: Analysiz Sampin Type: Arsilyls
Inj. Sampla Nales: None Inj. Sample Noles Rane
Compourd Infarmation Sempaund Infarmatian
Peak Name: OF# Pagk Name: OFH
Result Incia; 1 Compound Numbsar: 1 GAS Numbar; Nang Identitiad Fesult Index: 1 Campaund MNumbar: 1 CAS Number: Nona Idensfied
lagntitication Idznsfication
Paramaler F:;Uﬂlm’ n Actuzl Status Faramsier Specilicaion Al Halug
Search Type hest Saarch Type HI&I‘?SL
Retention Time AEEE +- 0200 3,658 min, Fass Retenlion T 3668 4/~ 0.200 1,670 min. Pass
Match Resuk Hid, Maich Resul Hidy
Intearation snd Quangtation Intagration and Cuardiaticn
Baramedsr %?grgm n Atual Slahs FEarmmetar Adual Stalus
Casan kans .0 Qigzan kang 2730
Calibratian Equatian ANEIBEE Calbratian Equatian Hverage
Arsa »=10 THEAZ Pass Area >=10 Ta230 Pass
Haight B08AZ Haight TaTEl
Ampunt (Cane:) s= 0 T4 Counts Pass Amaunt (Gane ==0 74 Counis Prss
Quan ; ETZ.0 ({+)50.0:300, Sampla Spactrum for Scan: 188 RT: 3,669 min. BC Quan ; 2724 ({+) 80.0:300.0
. L o i BP £1 [84158,863=100%) ofn1pgli10.xms ) !
TiH E
TiH il
EiH R
H E
h o ko . o 1 E LR
5o i rence Speclrum Tor DR Rafarance Spectnum for OFN
14 BT 411 n. | Scan: 314 BT: 4.110 mn.
100% = AT B
b a0 4
a4 4 TE g a % TE% an 7
2 s E & s §° .
a0+ E
0 -  25% - 25%- =1
a o
o s £l B 1o 150 2to 2k ik 204 3 - g & . P PR R J
- Exl [Feaw Sample Spactrum for Scan; 188 RT. 3,660 min - Feiw Sample Spactrum for Sean: 100 FT: 5668 min.
BF 57 (19600 6= 100%) alnlog0 Dams | m&zwmmm_.
100% E 1003 1
- 104 b 147T8arE
1 75t . =
0% 5 0% E
o— bl - L 55
5% e 2y PESRT2.138 -
iy oy A _— -
T PR | I T T T PR T T | | T
IR 1 L 33 34 35 38 37 38 39 4p 7 £ T
Y %
MNC LR TH MAY RS T A5 BTG DTN MO BT B TT0m 1y PO 11 S Annt Liaie: 18 May 2U TEUN G 12T LOMPILG FEPOL Rar e I O LY. Xms
Sampla ID; ofnipg Oparater; U Sampla 1D ofnipg Dparator; TU
Instrument 0t Beuker GOMS 01 Lasl Calibration: 2601172557 15:55 Instrumiard ICx Brukar GGMS #1 Last Calibension: 261112567 1655
Mesasuramant Typs: e Galibration Type: Exiernal Standard M remeant Type: Ao Callbrafion Typec Extermal Standard
Aoguisition Date: 1952665 13:03 Dita Filec JEDoghfn 1pg011 xmE Acxuisition Data; 192565 1236 Data File: . 122a\oin ipg 008 ams
Calcuation Date: 1WS/2565 1308 Mathod: .osipmi Fifs._phemih Caleulation Dabes: 19i5/2565 1241 Malhod: Lashpm2 0 T _pbv.mith
Sample Type: Analysis Sampla Type: Analysis
Inj. Sampie Naias: Hona Inj. Sarnpls Noles: Mone
Compaund Infarmatian Compaind Intarmation
Faak Name: OFN Pk Name: OFN
Ressull Index: 1 Caompourd Number: 1 CAS Mumber: Mora Wentifiad Result Index: 1 Compound Number: 1 CAS Mumbes Hone Igantified
Identificatian Henifiicalion
Baramatar Spacfication Actual Status Soacificalion sl Status
Seanch Typa Highast Search Type Highes1 _
Fetertion Time 3668 +/- 0.200 3867 min Fass. Refention Time 3484 - 0.200 SUBBE min Pass
Match Result MiA Match Rasult 1Y
ration an Integration and Queniiaticn
Paramatar Actual Status eter W i chugl Stalug
Quan s 2T2.0 uan lons 2.0
Calbration Eguation A Calbration Eguation Awarage
Araa ==10 TEEEY Pass Arag == BO953 Pass
Haight THITH Hisight 568
Amourd (Cone.) =0 76 Counts Fass Amaunt (Canc.) ERL] &1 Courils Pata
o Guan; 272.0((+) 80.0:200.0) & MP*»;-&W"M WTSGH' nﬂﬁ =| Quan; 2720+ S0.K300.0) = il
Loy |
2TR360 253
704 4 THuA -1 i <
B 72
5 S BEE30. 483
BH & Wl m}ﬁ“m s | ] 1 Bk a
i 1 Ll o odlos Vi "
B 180 I
50 T REfaranca Specansm for OFm 8y
Scan: 314 RT: 4.110 min.
10T o = ——d
il 4
3 4H L ] = | B
b S0% - 2
3H L 4 H -
i ' &k kb E
i & r i 50 100 150 200 280 i 5 ) o) 180 I 2 B
Sampie Gpectrum Jor Sean; 188 R1: 3667 E! Sampla Spacirum Tor Scan; 180 BT, 3,668 min,
= |EP 57 [2.130846=100%) cfnipg011 & BF §7 (2.0760-+=100%) afnipgi08.xms
100 i 100% E
104 - 2 fale+E ‘I 1 N 2.0TEe+E
T E 75% 1
S 1 L 50%- )
o A nh 55 e A ~
25%-AIETT 524 e 6% .
fien it s gLl i
I L} 1 I P I T T T I I I 1 1 I bﬂ Jk T
T 1 1 2
s db s dy ds da 4o & 1o L d3 a4 35 35 37 38 3m 4p £ o 50 =
L] 1
N3 lumugy ensslunugy



T Late: B May 2022 100

| BT LM POUNG MBEONT 100 51 IO JIm 1 pgur S, xms

re Lats: TH My A0S TR0

1 RIRET LM POUNG MBI TOF &1 WO 0001 Pl £.2MSE

Sampie D et Dperatar: T Sampe 1D oinipg Operator TU
Instrument ik Bruker GEME #1 Last Callbration: 25111/2557 15:55 Instrument 10: Eruker GCMS #1 Last Calibratian: ZRIVBST 15:55
Misaaurenent Type: Ared Cadibration Type: Exterrial Standard MiasUramant Type: Area Calitralion Type: Exbermal Standard
Acquisition Date: 1N/5/2565 1X56 Data Fha: AZF00\ain1pgod 4.ems Acquisition Darie: AUEZEES 1316 Data File 2Zoghaind pgll Zams
Calculalion Dale: ANE/Z585 14:08 Method: . dsipma0i Ts_phy. mih Caculation Dade: AWE25E5 13:21 Method: .ds\pm201 Tiés_ptv.mih
Sample Typa: Analysis Sample Type: Analysis
Inj. Sampla Notes: Nang In]. Samgiks Mates: Nane
Lompaurd Infermation Compzund Infarmation
Pagk Nams: OFN Paak Name: OFN
Rl Indes: 1 Compaurd Mumer: 1 CAS Numiber: Mone Identified FResanil nck 1 Comgiusnd Murmbear. 1 CAS Mumber: Mone Idengfied
Paramater Achaal Stalus %M Speaficatian Achual Sialus
Saarch Typs Fast rch Type Highast
Retanticn Time +-0.200 BET min, Pass Retanton Time 3,668 +- 0.200 3,648 min, Pass
Match Result [y Match Result HiA
Integratian and Suanitation Imtegraton and Guanifalion
Earamaler Al Elatus Pammetar Aluad Slaiug
Guan lons 20 Quan lans 27zd
Calibration Eguaiian Average Calioration BEquation Avarage
Area =10 Hrea =10
Height Haight
Amount {Conc) =0 Amount (Cancy a=4
Qusan ; 2720 ([+) 50.0:300.0) - Quan: 27E0 ((+) 50.0:300.0) e
A E
7o -
T -
'S Lty =)
- E 1
an L 1ha 10 aha .
= B nce Spectrum for OFN L [Fiefarance Spectum far OF
|Scan: 314 RT: 4.110 min. Sean: 314 AT 4190 min
1 e B 105 = =
40 i
& and - B ! T8 5y B
s 8 - T sane] 52 g
and J s B 04 1 ae [ g
¥ - iy
o] s - h L - s E ] h 1lo T
Barnpie Speci i for Sean. 168 T, 5068 min. - - W Gam ple Goeclrum 1or Scan. 109 R1; 5068 ma
£y 7 1 BP 57 (2. 1 gt
1005 3 100% |57 B
1 - 10+ - 2 -+
o 4 sl i
E B g
& A o JJ A Bl L
E 5% - -
e L iy -l a 1
3 34 35 3B 3T s a9 ! 1 L a3 als a5 B ar A as 4 50 1 1
a4 #E 3B 37 28 28 4 fo @le b i ECEYY L fn 20 AN
a a
T Uate TH May S 14T | B LAOI 0T ORI 100 R 1 TTCHT ONT1 1 PO i o KT it Lata: 18 May UL 15540 LANGEL DT PO HEpOrT Rr & o Qi pgLw . Kms
Sampie I0x afnlpg Opecatar: v Sample Dt ofnipg Dipedatar: ™
Irserrent 10 Brkar GLMS #1 Last Calibration: TEA12EET 14:55 Instrumant I Brukar GLMMS #1 Last Calbention: 281172557 18:85
Maasurement Type: Area Calibration Type: Exberral Siardard Measurement Type: Ares Calibrafion Typec Exiarnal Siandard
Aciuisition Date: 181512585 14:08 Data Fila: oot pg0 5.ams Acauistion Date TWEHEIE5 1329 Data Fila: LR cfnpg 13 xms
Calculation Date: 1HEEES 14:14 Method: —ds\pen 201 s _phe.mih Calculation Date: 1852565 15:34 Methed: _.Esgm20 7 _ptv.mih
Sampls Type: Analysis Samgla Type: Analysis
I Sampla Mobes: Hong: Inj. Sampie: Nofes: MNone
Compeund Infarmaticn Compound Informaton
Faak Mam: OFH Paak Mame: OFN
FReaull index: 1 Compound Humbsar: 1 C4% Numbar: Nane |dentified Fesul Inceax: 1 Compound Numbsar; 1 CAS Mumber: Mane I lified
Identification Kleniificaiion
Saarch Type ighast arch H'Egem
Retantior Tima 3868 +- 0,200 3671 min, Pass Astantion Time 3568 +H- 0200 36B8 min Pass
Match Resul [ Match Resull s
It n and Cuantitation Intesyration and Quardialion
Paramase Achm| Stalus Paramater ifization fctual Slatug
Cauan Jone 2rza Quan lors T2,
Calibrativn Equatian Avarage Calibration Equation Ararage
Area =10 72531 Pass Area ==10 61481 Pass
Height 74587 Height BOR43
Amount (Gone ) »=0 72 Counts. Pass Amount [Cong.) s=0 61 Caurts Pass
Ouan ; - : [Sampe Specium + mipk: m for Scan; 188 R 3663 mn, B
el BS 277 (53233, B28=100%) ofnfpgl15 xms o Ean Srel el i BP 272 (101273.533=100%) ofr1 pal13.5me
Bl - E 1005 a‘a B
4 o323 E28 & 101213.533
Tl
e 7o TR0 4 8% 71105801 R
7
505
8 T 2w
BH
0%
- E
IET o8 Spectrum far N o
Sean: 314 RT: 4.110 frin
1005 B
4+ E
a T 5y 7 q A
g st B ]
aH E
25%- -1 -
2+
= a0 E El
g =
1 1
A Pl M T 55
e HEGAS 143 4
05 o 1 - J‘ e L
< P R [ S i FE mar | T T | | P 1
ah ala a8 ae a7 A8 o o T b ik 2l 2 e A5 a4 a5 s & A Ak P & 1o 20 2o .
L] 1
enslumugy ensslunugy



Zrint Date: 18 May 2022 14:37:33

Chromatogram Plots

File: e\uiprn 202 Faghaln ipg 008 xms
Sample ofn pg
Scan Ranga: 1 - 555 Time Range: 3.00 - 5.00 min

Oparaior: TU
Diate: 18052585 12:23

‘nnt Liate: 139 May SAL52 1410500

| B LOIMEIGURG BRI 08 /) 1T 1R ) B oorns:

Sample 1D: afmi
Instrumant I0;

Pg
Bruker GCME #

Oparatoe: TU
Last Calloratian:

2B/11/2557 15:55

- TIC; ofnipglta.ems; Fikared
1.004 -
0.76 -
g
D50 m
0,25 'g_ .
=
E
. 2
OFM; 272.0 ({+) 50.0c300 0); ofn1pgl08.xms; Filiered
100H § -
£f
EE
B
2
504 4
a7 -t
I8 S ~n |
T T T
35 4.0 45 e
1 [
Frint Dada; 19 May 2022 14:28:65
Chromatogram Plots
File: eiulpen 202 Foghalnd pgod. xme
Samphk: cinipg Diperator: TU
Sean Ranga: 1 - 564 Tima Ranga: 3.00 - 5.00 min, Deante: 1952865 12:36
TIC; alnipgdeams; Filiered
1.00+ 4
0.754 -
Q.50+ =
.28 § o
£8
E
=4
o
OFM; 272.0 ({+) 50.0:300.0); ofnipgli8.xms: Fitered
1004 2 E
£f
E
~
T -
8
¥ s .
Fy -
s A 45
= ; i minutas

Maazunameant Typa: Area Calibratian Type: Extemal Standard
Acquisiion Data; 1WRESSE 1422 Dl File: wI2Z0g\ainIpg0 . sme
Caleulation Diate: 1BVE25EE 1427 Mthod: -.asipm20n Tifs_ptv.mith
Sampla Typec Analysts
Iri. Sampin Nelss: Neni:
nd Ini n
Peak Marme OFM
Reasull Index: 1 Compaurd Number: 1 CAS Number: Nane Identified
e ntification
Earamedar i Al Slalug
Search Type Higheasl
Raleniian Time 3668 & 0300 AAT0 min. Pass
Marich Resuk Wik
Integraticn and Quantitation
Baramatar Sgdunl Slistug
Cuan long 230
Calibration Equation 3
Aren == TaRED Pass
Eesgnt Teit4d
Amaung (Canc,) =0 B0 Courts Paag
Quan ; 272.0 ({+) 50.0:300.0) Sample Specirum for Scan: 180 AT L611 min, BC
P §§IHIETE?E.1DD-!WKQQM1M 16.am8 |
100%1 -
12r§76.180
T -1 T5%
0%
Livg - 2h¥
s —
o £ LI .
[Faferance Spactrum Tor OFN
Scan: 314 RT: 4110 min.
100% E
40 .
Iy T 5 1
25
¥ S -1
e 1 2= R
it
i s El 4 & 1t 1o 20 B
e o - lmfarnhumfumhhn O RT: 2877 min
100 -1
1+ - 1 +H
TEHA -1
0% &
H—rh Dode & 55
Lo 81.768 .
Lis L L
I, I L} I 1 I I I
33 34 35 36 37 38 3Ip 49 0 ES R
la
A Uine: 14 My sl 144tk | NG LaDAT HING HEIT 3P 1 TR DTV R ¢ KITES
Samgla ID: afnlpg Operator: TUu
Instrumeant 10x Bnikar GCMS #1 L=t Calibration; BEMZEET 15255
Measuremant Type: #rea Calibration Type: External Stardard
Acquisiion Dabe: 1B3/2565 1437 Dt File: MO0 7 s
Galculation Date: 1GE2REE 14:42 Mathod: _dsipm2Di T phv.mih
Sample Type: Analysi
Inj. Sampia Holes: HNone
Comeaund Infarmatian
Paak Hames OFM
Fesul Indax: 1 Gompoand Numbar: 1 CAS Number; Mona Igantifind
lerdificatian
Parameter Actual Slatugs
AT hest
Retantion Tima HEE - 0,200 3568 min. Pass.
Batch Resull Pl
Integration and Quantitation
Paramater i fctual Slartus
Quan lons 2720
Cafibration Equation AraTage
Anaa ==10 &1366 Pasz
Hoaght B4532
Amaund [Gena.) =0 B1 Caunts Pass
Quan ; 272.0 {{+} 50.0:300.0 Emm& Spactrum Tor Scan; 188 AT 3.668 min, BO
" i b BP 272 (111824 TE8=1 oin1pgl7.ams
1007 e A
B - 111524 T8
TEA .
7 | S0 50541412 208 -
S zm1I|:.qu | o
484442
il o M sk Ll i
EECE e
nce Spectrum for OFN
e ol e 314 RT- 4.110 rhin.
1007 =
X £ E
2 44 -
S0 1
25% -1
I+ =1
D
E El £ 10 140 200 2ho i
a0 Favw Sample Specinim for Sean: 180 FT: 3860 min.
59 = BP 57
100% B
2.4 1evE
1 754 R
50— =
o] L 55
259 AE1 -
191848,953
L5 A
T T T I T T
I S L

nsluaugu

tﬂﬂ’liwﬁ')UQN



Frint Dabe: 19 May 2022 14:32:23 rint Data: 18 May 2022 14:31:34

Chromatogram Plots Plo
File: abuipm2022\oghalnipgl 12 sms File: etulpm2022ioqaind pgiid.xms
Samplec olmipg Oparaiee: TU Sample: cénipg Operatar: TU
‘Sean Range: 1 - 556 Time Range: 3.00 - 5.00 min. Diale: 1VEZ565 13:18 Scan Range: 1 - 565 Time Ranga: 3.00 - §.00 min Diate: 12/E/2668 12:49
TIC; ofnipgli2xms; Fillerad TIC; almipgditams; Fikaned
1.004 - 1.0+ -
0.75 - 0.75 =
5 4
3 5
0504 =1 0,50+ L
.25 § A 0254 § i
= )
E @ £
P =
i 0. 00 "‘J
OFN; 2720 ({+) S0.0:300.0); ofnipgliZems: Fillered E OFN; 2720 (j+) B0.0:300.0) ofn1pgli0.xms; Filamd

100

min

 TI7E1000
i
BOAEH000
1

min

75 - %
75 z
3 "
g g
50~ = = il
26 E 25| 4
M_Aon ._}] L A A H—A——t A~ A ~ 4
T T T T T
35 il 45 e s P e i
Ll 1
wnesluamugu wnsluaugu
it Cate: 19 May 2022 14:32:44 3rint Date: 19 May 2022 14:32:00
Chromategram Plots hrom ram Pl
File: eiulpr3022togholn 1pg013.ams File: e:tulpm202agialn1pgl 1.ams
Sampla; ofnipg Diparatar: TU Sample: ofnipg Operabors TU
Scan Ranga: 1 - 566 Tima Ranga: 3.00 - 5.00 min, Derte; 1962668 1338 Scan Ranga: 1- 566 Time Rarge: 3.00 - 5.00 min Dade: TEZ565 13:03
TIC; almipglidame; Fillered TIC: efnipglilems; Fitered
1400 E 1.01H ]
0.7 E [T E
B -4
] 8
.50 E 0504 -
=
025 § b .25 g E
c
= ™
A %% L =
o o —

OFN; 272.0 ((+) 80,0:300.0); cfnlpglid.xms; Fitared OFN; 272.0 (+) 50.0:300.0). ofnpgl1.sms, Filarsd

100+

o
min
" 80643000
L
mn
THZTE000
L

% 0 % _
76 -
% %
g g i
50 -
=5 d 26 .
D._N_A_‘_A_IJ L’u\_.- ¥ S— q..l\_:-_ﬁ_:-_ﬂ_u\_'J LI\_N" st
] T 1 T A
a5 40 as o, s 4 Y TR

nslumugy ensslunugy



“rint Datec 19 May 2022 14:534:33 rini Date: 10 May 2022 14:33:04

Chromatogram Plots Chromatogram Plots
File: & \whpm2 0220 \odn1pg D16, 2ms File: g MulpmZ022hogalnt polt4.sma.
Sample: afnipg Oparator; TU Sampiec ofnipg Oparaton, TU
Scan Range: 1 - 568 Tima Ranga: 3.00 - &.00 min. Dlarte: 15052850 14:32 Scan Ranga: 1 - 565 Time Range: 3,00 - £.00 min, Data: 1952565 1358
TIC: ofnipgdifams; Fibared TIC; ofnipglidums; Fitered
T 3 1.00H E
0.76+ 7 0,75+ .
i .4
B 8
050+ - 10,50 .
o
0. 25+ g | 025 = _.
= s @I
ER ES
= o

L
B
i
=
.

.00

OFN; Z72.0 [{=) 50.00300.0); ofnipgliG.xms; Fillered = OFN; 2720 ({+) 50.0:300.0); alnipgOid.ame; Fikarsd =

BEE000

100+

min
B1381000

min

i
i

T B
3 i
s E -
s+ E
G T 25 E
o i n J k—r P A L. (i . WP S | I LY
T T T T T
s 4% ol . s 40 45 L
T T
rint Date: 19 May 2022 144901 Frint Dale: 19 May 2022 14:33:38
Chromatogram Plots Chromatogram Plots
Filec s:lh:;r;\nzmi'gqm‘mg[ﬂ?.nm = File: eiuipm2DZ2uegiofnipg 015 xme.
Samplec afnipg Operator Sample: om1pg Oparaton TU
Scan Range: 1 - 868 Time Ranga: 3.00 - 5.00 min. Date: 1UE2665 14:37 Scan Renge: 1 - 566 Tima Rangs: 3.00 - 5.00 min. Date: 1WS2565 1409
TS, almlpgldiT.ams; Fillered TiG; ofnipg0iBams; Filiered
1.00H <
1.004 B
.75 A
0754 -1
= éo.sﬂ- .
050+ 1
0.2+ 8 . ey g y
58 £8
B o =
o "J Q.
B OFN; 272.0 ((+) B0.0:300.0) ofn pg17.xms: Fitared B OFN; 272.0 (f+) 50.0:300.0% alnipgdiBaoms: Fitered |
E
100 E g - 10 E e
- c
>
e
78 -1 75 % =3
g -4
]
50 = B 1
254 E 25 -
[ N - L\_l\r o LR P,
T T T, T T
35 40 4l i s o 45 T

N3 lumugy ensslunugy



BCION Coarsdions’ QusiBcatian Profocs)

Addsndum Procadure;_¢1 . £E‘f 'é". cotte Pags Number:

scan ZETBES3 {15 uscans) (Sporatagad)

Naotes El, EDR Gn (1)
Compounds OFMN
(+310-BO=

Date:19 MAY 22 B:17 AM

2.08e+007 Cps

a4

1.1

481

10

14,1
E 220
20

A0 50

Customar Addrass

bhwi deal .ﬂva.lr‘;%‘#’ e

E—‘:\g'ﬂ-uﬂ vie Pevisy Havd CbJHﬂf-

25 absolyle size (cps)
- Momal < S0eT
-Messwed 21287
2532 Ratio
-Nomal < 281 o =421
- Misxsired 5.3
2518 Fati
Qualiication | < 1o, ReviEwer ut - Nomnal <2 011
Rep, Inftials {;M@“‘“ P initals B i i
Date | 19 M4y 27 Daw [ Data
Fubbicationno JR4E0T007, Revision A, Howmier 3511 Fage 350138
v v
wnansluamugu wnsluaugu
Tune_B_£37_Fos_18 My 3033 BhaGm KE
e A f— i B8 0018, GO e 218 EE 1000} = B0 BOGSGA 0 Irekrument SCI0N 50
Haight 1 858 Cos Height 3.8TeT Cpa Huighi 2 4Be8 Cos
fwben 0.7 D b 0.7 D St 071 D Liocation:
Cperator:
Operational Qualification Protocol Certification DateiTime: 19 May 2002 9:30:53
for
with the serial numbar
651103 A
s succaashlly completed &l criteria for hardwane Operational Qualification Protocol
as detailed in this document,
Sa2an AN1IAT A ra CEkE T MAY T3 0N AM
Hales B, EOE QN (1)
COMpoUn A QN
1+ A 607> Tic: 2 R3A & 8 E
Scion Certified Engineer e 1. G+ 00 CRE Temperihoe 2500
3 '@ = Flament 2
* 4 Emiszion LT
SOV CUNT POHTONSKAN b fa May 9o | e S et
Mame (please print) Signature Diate - i) Helum On
4 Translering 50
. DecorMar  LTEKV
Authorized Customer Representative n Feepeer Max o
B
1 e
Hame | Funclion [piease print) Signaturs Date 1 | ity
= I| e 1 Zan 40 JrRoATAe smspeo)e@
&0 164 ol ELTS afo

momr 2 S
derbem N, B R O ()

CrEmremter:

AT A e e P
(+31 D s

Publaaiion ne. 34317000, Revislon & Movember 2041

Cmtw: 19 RAAY 22 937 AR

Teo: 1DAZ w
D SO0 S

=a.a
s
ag.=
= aam
P 4.8 LN ELE] L 242 o e 1 i “g
Pape33al 5§ e = Eet=] Al L]

nsluaugu

tﬂﬂ’liwﬁ'lUQN



IHQE Servines Co.Lod.
DOE Services 25 Ladpro-Wnghin 53, Liprs-Wanghis R4, Ladsens, Ladprao, Sanghol 16230

Pl - +66 (312 538 2054, Email : dgeservicesinfof gmeil com T

]

D Servicen CoLad,

DQE Seryices 3756 Ladprar-Warghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpran, Banghok 11250

Bheores £ +66 (02 533 2054, Essil : dieservicesiafo@grmail com e

REPORT OF CALIBRATION

Certilicate Mo, | SP22-007 Page 3of'5

Calibration Results @ Withou adjustment

Phatometric Accuracy :
Wavelingth | CRMx Values | UUC Reading | Correction Ungertuimty | Coverage Guctor
fmm} {A b} (Abs) {Abs) {Abs) &
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CERTIFICATE OF CALIBRATION
Certificate No. :  SP22-007 Page 1 of 5§
Customer :  United Analyst and Engineering Coasoltant Co., Lid. (Hend Oifice)
Address : 3 Sol Udeensuk 41, Sukhumvil Road, Bangchak, Phrakhanong,
Banghok 10260
Location of calibration :  Labaratory 315
Equipment:  LIV-Vis Spectrophotometer
Manufaciurer :  Hitachi
Model = U-1500
Serinl No, 1 2021-Da4
1D No. : UAEWAS.0062552
Received Date : 20 Jasuary 2022
Calibration Date : 20 Jamusry 2022
Issue Date : 24 January 222

Condition Imstrument @ Crnond]

Calibrated by : 7 ulﬂ’ Approved by : afa " a1
[ hdr Tanswar Rizidach ) (M. Cronthichs Swrgngers)
Technical Manager Quality Manager
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REPORT OF CALIBRATION

Certificate No. - SPI2-007 Page 4 of 3
Photometric Accuracy
Wavelengzh CRMs Values | UUC Reading Correctlon Uncertsiniy Coversge Iactor
inm.) [Abs) LAbs) {Abs) (Ahs) *
218 0.0000 0,000 00000 00050 2,00
0.7478 0.746 0001 § 00057 2.00
fay 10000 0040 .00 DRV 2,00
0. E686 061 00076 00059 200
11 00K 0.0 00,0000 00030 2,00
0.2912 0.291 0.0002 0.0051 2,00
250 D.0000 .00 0.0000 0.0050 200
D.eddh LTS 0.6k 10055 240

Pl 70802 RED L1 LY

enm3lumugy

REPORT OF CALIBRATION
Certificate No. :  SP22-007 Page 2of 5
Environment Condition; Ambiert Temperature 25£5 C
Redative humedity 55 + 20 %RH
Callbration method : In-house method CP-01 Based oa ASTM E275-08
Certified Reference Materials :

Material Serial No. Certifieats No. Doue date
Absohasce Sandard et 25760 95035 2% October 2023
Absobance Standard set 25757 95010 27 Owlober 2023
Wavelengih Stendand set 25806 95916 22 Oetober 2023
Wavelength Standand set 25758 05915 22 Detober 2023

Traceahility This cerfification is traceable to the Intemnational System of Unit maintained ar National -
Irstitute of Standards and Technodogy (NIST) through Stama Scientific Limited

Spectral Band Widih of UUC: 40 nm.

Scan Speed of UUC @ 200 nm/min

Scan Imterval af UUC ;. 0.0 pm,

Resolution of ULC - Photometric 0001 Ahs,

Wavelength 01 oo

-2 A1 11130

wnsnslunugy




TH)E Services Co. Lad.
DaE Servi 32 Soi Ladpreo-Wanghin 5%, Ladprac-Wanghin Rd.. Ladpro, Ladpras, Banghok 10230 B
ervices
P - 66 (002 538 2054, Emal : daeservicesnfofgmall com T Ty
REPORT OF CALIBRATION
Certificate No. : SP22-007 Page Sof 5
Waveleagth Aceuracy :
CRMs Values | UUC Reading Correciion Uncertaimty Coverage factor

(-} LY LI (.| &
241.54 H0E .74 Q.18 2.0
040 M3 .90 a.18 2,00
ZRR.T0 2880 070 Q.18 2.00
i 3335 0.7 Q.18 200
36126 360.3 .76 018 200
41848 418.0 048 018 200
44670 2460k 0,70 ais EL]
45320 4530 0.20 0Ig 100
450,06 4505 0.5 0k 10
33680 536.0 080 URES 100
63754 6372 074 nis 100
44074 00 074 (AR 100
47232 4716 [+F. ¥ n1s 200
51370 5130 (k] [N 00
5IRTZ SIBA 07z LA 2]
47460 T3 R 080 ig 100
SE5AR SRS 0EE .20 .00
[LENE B4 [T g 00
02T TI9E 04T 020 00
74828 T4TR 4% g .
BOT.16 BDGA 076 018 200
HT0T0 §TEE .50 .18 2.00

Romark | - UL = Unie Usder Callursiion
- Mk = Ny Avalable
- The newn b gxpandad uncenamnny ol reessremens 1w wsiad as e ssdasd ncenainny of neasromen maliplied by e coverge Maoerd
‘which fir 2 perreal dislrisebon consporsh io 2 oas erage probabikly of spraimicly Y%
+* Indicates non T aceredied.
- End of Certificate -

PR 30800 B8 101 1L

enm3lunugu
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qeannssLlE Al B0 AETILEE aeamnEsUlEL WElEdasrm e
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i munchanion, for incUmmel Cevioprment s Feos reitue T Founeanan for IncLsmal Deweopmers Nanonal Focd rssese s i
. - o Fousinal Laboraiory Senice Cerner CALBRRATION 3041 Food rdusite sborafony Carvice Cevtier CALMRATION OB
- . = 5.
Calibration Certificate Calibration Report
Certificate No.: 2203135 00101 Certificate No.: TS 00
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO, LTD. Equipmari: M Rasohsior: 307aH B1EW
Address: 3 Bai Udomsuk 41, Sukhumyit Road, Manufschurer:  HAKKA RETRUMENTS Modet HENF-E
Bangchack, Frakhanong, Banghok 10260 FarlalWe:  COOSHIOP Trpu: Bzt wm
L1 18 LaE WAL {258y
10§ Dats of Calibrasion 8 e 33 2ofs
Equipmant: pH Metar Ermvieonmem CondiSon: Al Terperatures | 336 2 95 | T Fielatho Bursisity: | 53z 8 ) W
Cardition of Eguismant: Gasd Condtion
Manufacturer: HANNA INSTRUMENTS. N A M oyt
1. Eadbeation Method 14 hausa haled | WOES02 by using siwacan vokage calibradzr and
carbbuct refarsres matarisd (SRR
Model: HERA0-E 3 Ralararcs Stnndars ¢ Carifed Raderwncs Mapeisl
Irmsrsmanis Saai /0 Ho, gnipptine (= UL L Dl
Serial No.: coes1107 2.8 BE Yokage Caitbraior E ] Fhise BOLEIF46aT 24 durw Hi22
22 Digtal Thasrramatar anaecn? P GL-B5ER0Y B0 Dkt 2852
lD “n': LIAE WAD, 0052557 23 Thaifis-Hygio Vb NFLBETHOOSE PONPE DRI 1B February 3023
Crofied Ruforaey Manarial Lot Ho. Bmnutaziurar BetH Easiea B
Order Ne.: 3305138 2.4 pH pufler d D08 (Frimary pH buer Sofuen) EpEE ChRicham RS 21 Aprd 20
T BH buMlsr B.BGS (Privary £H bosr Soluten) 060 CPachin LS 21 Aprd A
20 ¢ butar 100 [Primary g baflar Solubon) WENE CPachm PrnLs 21 Aprd 23
Operation Mo.: 22001 35-001
L7 g buller T.0 [Biandu pH baller Saktion| 0 TR FHMTE 21 Aprd B3
2. Thi = The Spmiwrs ol Lind |51 Uity
B T Jure 2022
Date of Recelpt: 21 Fmtrurnaread ) through WEC-TIBLTE 17025 Laborory Sccredtion of Galiratan Na D07
A2 rmtruees Me3 2 g MELTIERTE 17025 La borawey Scoredben of Sabrasan pio 0087
Date of Calibration: B Juir 2022 23 Imtrsrera Mz 23 thmaig HEG-TIBETIS 17006 La boromnry Acorodben of Caibranan Mo f23
34 Geriibed Aufarercs Majarad No. 24810326 rmcaably in Primary massacenent ma hiod- Hamed cedl usng cakibiaed
Fruparasas ard certfed by SRAdwn L b scomoeed 12 150 17034
Callbrated by MeManas Somank Approved by ardl ISOAES 12
BE Cartbed Sleseres Matowl Mo 27 rmcantis i ol Pt 27 Lot 04063021 WK Rl H-38 Lotd 24,05 2021;
Nttt AN Phinighert Thatll | MRl 4.7 0 04 08 121 BM B 128 Lok 205 2001
Frenanbon Lzm
Managur, Division of Caliraton Lasorstory ooyt et
Date of Isssa: 13 Juna 2022 Rusgror ik for i Tachnical Managemest Tasm A Thia corifficain waa: cariflad orly 17 the insrumen we caland.
S0 Thin st of calrsar wan found SCCUNE 58 $haWT 0 SR B0 (4808 0! abulon Dy
Tha wrufora prozabiky of
Thin Corficans by bemsd in socondaace with e condiions of soorediabon o by the Thai Labariary Ascooration Schamm which has sassed
Ihe MBI OTHR A0S KTy OF Tel WBSTRETy A 15 Bacidsiy 19 recogrined reSorsl stndarts @€ o S unfis ol messumme s af e

CormaiEen ng nEkon stancerds Thin cotficats may rot ba meproduesd SRS e 0 EGTRGE W B DAOT IR SEGTAE o 1he
Cre.

Hardaral Pood

F5012 Rendsion: 1 Date: 0345

F-05-00% Rawios: DL Date: 205455

gearerssuianusdsdaan e ins

T g gt T T T T Ty ety
AL S UB T S SaS T SSLE S

AL SN S IUOLREIN 15538 NGEUE T =

s
alyi ik

Frondacn for nouemal Dewsopmenr hlasonal Mood e LTI 1 Fraseclater rovamd Cevslopmenr anonal Food neie TI8LTE 1
Food incusirisl Lebonatory Serate Leviet %‘MJE" m“ Food nclamal Laborsion Serice Cerder CALIBRATIGN G081
Calibration Report Calibration Report
Cartificate Mo.: 2T -0
Cariificats Ne: TH3-001-01
Enuipmant: B Mk Hascletion: D1 pH o1 my
Equipmant; Diigital Tharmsarraries sith FTD {pH Mater]
Marufsciumr  HARRA RSTRUMENTS Woddel R
Rrgaiution LA - Modet 200D
Barial He cong il Type: Barch iz
Sarmd No e T Rel ILUAE WA DS T
0 Ko LR WAL DT Mmoo HANMA ST HUMEN TS
Dabe of Calibraticn; A Jurea 2033 aals Date of Callbration: e Py
Calibaration Resulls:
1. Calibewtion of pH Mader § Warul Teperanumm Compangaiion #i 35 °C )
Locaticn; Cramical Caktrasan Lagsratnry, Matonal Faod iretteie
Harmiral OE Wokage Standand Arvarags Indicrior Rasding Uncartaity Cawerage Faziar Enwiranment Conadtian: Arebesnt Tempanaing [ ERERE
e i rry [ ) (L8]
=H Puiniiva Hernickty a3 w
o 417 4159 L .o 200
3 A A T L] 200
4 AT7 a3 rA L BEd 200
B w1 L L sl 200 Condition of this results of Calibration:
s oy \n il i 2m 1. Caberabon Mated : - I enane mathoed: W-TE-028 by Sompareon wits smndand hamcmeten
& R ars [T ErT] 20
= The Calaration is deieimemnes by SoMERg wih @ Kiow mpaiitue
] ATTEY ELT] 0 oy 200
r T vEY T ey =ro frém & Blandard maistancs hamometr
] ia g FIT) 1400 08 200 - THs ISmOaTaISe BCake in USB BTG EDOTMIY & T Wderma bond|
2 Calinratien of BH MEler with EWeeiross | Mars) Termoan ke Co pefoation &t 28 1 | Tarnparitons acie ol 1900 | 7590 1
Eaulpmann ok Broroe Tomsi  Comtened Ektisos 2. Ratareros Siandard Instrumas |
Manufacierar  HANNA INSTRUMENTS Mol H11310 Itrumant Wt Bartal o, Eartleate fio. P [r—
Sarial No: aTETaL W
e HAMOHELD THEAMCWETER: =] FlL
of Elsctrods syatam Coitrasiar af ph. BT and pHid| PEL-T 0251864 b2 TSTR
[Fiatinum Ressiancs Theenamede [FRT) BEITA AT
Irdicniss Rissi Sunped Enonnant - Lo Temparature Bach [ISOCALG). Medst Eu <6 Pius Basia. BN 3an5mn
Carttiis Vakan st i g n P Uncartuiney Covarags Faclir I e
&2 G () Lol i 1apH ) L]
basd o s Lcid il o 1 This sarificain i Faceaisie io Iiemarional Sysiem of Links (51 Urks.
oo RAT, g = 2 i 4 This sartficat win carifa oy ot the inaiumant we cabraved.
10.008 o AT arn A.0067 m
T [T ET) E a0t m B Thig seguli of callraiion was found accuraie s shawn 0n daie ard place of sakbratios sny.

B Conciten of Caitated tam

Gemz
T Resit of Cadlbeaton | E W sl

D Aur ackuabrant

F-CE-012 Rememiore 01 Oste: 20-04-65

F-CE-D3Z Aevision: 0] Date: 0-04-65
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S TnssLAlu Sl a s R ILE e
l I I UELSTEAE UGB SSaa v S5La 11T %ﬁ:‘/‘_‘\r-‘\;j
o g FOLAEETN i rosing Developmens Banonal Food inssaane b MBS TISLTIS 1
Food indusicsl Laborsiory Senvice Center CRLINFEATION 0081
Calibration Report
Cartificats Ne. A EIS0a1-07
Equigmant: Cogital Tharrrasrante: weib BT {pH Mstar)
Resphuior: L -3 Modet  HEHOO-02
Sharial Mo oMY Do LREWADIIESST
Mirutasiiar  HANMHA INSTRUMENTS
Diavie of Calibration: & Jurm 57 Pags 5l &
Calbratan peint: 180, 200 and FO G
Calration result:
- Tha probe was imrrarsad In lisud Baih or dryBalt o p i dapihal 120 mm
- Gassaription of prabe, Mmoo M0 BN e
Birsermmon of profe : Disrmsier 12 mm, Langh 125 mm,
Shaath muierld G
Bana Uncenniny
8,
UUC" Reading  ("C| Tempermure €] Corectins Yaus ['C) s
51 1800 a1 e
2. 000 a1 L)
83 w00 a2 a0

Hgis - UUT": Unk Under Cabbraan

Tha repar uncantainty o meassrETAT a5 BALS] 0% FISEN UNCETRINY MUK By Ovenige WEKE ks 2, priniding o level of condance of
Apprasimay 05 4%

S A e

F-CE-OLY Revision: 03 Dane: 20404-65

Calibration Report

Cermficats Mo NP0
Ecuipment: pH Vi Resohisen: O01pH | 180
Marlsstarer  METTLER TOLEDD o Sy o
Bailal Mt 1209156110 Type: Barech bz
(LT LE T [ VRS
[Diate of Calibration: 1 g 2033 Papndaid
Lacatizn: Charecsl Calbratcr Lass ooy, HATIIMAL POOC STITUTE
Erdmnassl Conaii drteat Tomparatien: | 26 $ 15 | ' MulheHuwdly [ B3 38 ) %
Casdition of Equipmant o Corcion
Casdaioe of s Recuns of Caisraisn
1 Gaitenar ann W) FOure Ao | 90D [0 Qe (TR Ly 3G SRS A CART KT el ettt

G Fa (CAM)
2 Fiiranes Slarcir | Cartbid Rifsance Malesal

Iestunerg Earii be. Maouiciu Canilficne Ho. [
27 Do Vomege Comane IRt Fouka SOL-DIFDEET 4 Jurm 2002
2.2 Dl Tharomaiar oot Fruss Co-S4DsERT 0 emeer HER
20 TraeTeHyirD Vsl RFUETHIGNA FORPE GRS I Sy 2003

Caryin) Ruderpace Wbl Lol ug, Marlpciore Baif Expig Dgig
2.4 pH bufler 4 08 [ sermcy 4 bt Sckas| raxm Fhcian PHEsLE 18 A 313
5 pH Dufler § 2555 [Pamaey o) by Bakios| Faran CFAphge faarititL] 10 Ao
24 P Eufler WY [Py M buter Saksan| Tz CPAzaam PHEMLS 18 A 2T
27 pH bufler 700 | Suraiand pH bulfer Sokmon) IR CPAmas HIOM LS 16 Maret N1

2. T canficaton i cambss iz T Ini o Sy of Ut |5 L)
29 inwruranta Kol fmugh MEC-TIS-TIS 17003 Laborery Accrediion of Calbration Ma 0TS
32 hgrumanis o1 2 Rt PEECETIETHS 17105 Likawatiny Abiradin of Callvities M (067
23 hsuants Ho23 Hragh RSC-TIS-TIS 17028 Lahorsiory Ascredion of Calbrafice ha (052
3 Corthd Redareroe Maintaing. 4w 2k T Frimay nassseneT) neihod: Himed o usng salened
. DOTOITRISL A N2 ATRIET T BUrdas] Bekien
preparaton and carles ity CRAChem LI0 i scmdied i 18D 1T034
and HEOAEC 1025
18 Carttast Fsfurrcs Malasaibia 27 acastem  BIRSINET L 3004 2032 O R PG Lot 20,08 S00TE 0

PUnfH -8 Lo 3204 STT20; B0 Rl .10 Lo 28053330 The
Stwndard Schfion repanon @ cered by CFAchan 1d &
acrrediied ko 150 17004 and SOVEL 17128

4. Thin carSicaia was cariflad oriy for tha Faiumerd we callraisd.
§. This mavn ol L a Ehwr e of coltyarion ey,

#08502 v OO Date: 14-12-61

Calibration Certificate

Certificate No.: 2HTIN0000
Client narme: UNITED ANALYET AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 5ol Udomsuk £1, Sukhusil Resd,

Bangchack, Prakhanorg, Bengkok 16080

Fage i vid

Equipment: B Matar
Manufacturer: METTLER TOLEDD
Modal: SewanEnsy pH
Serial No.: 1211165210
1D Na.: UAE WAT.010/2553
Order No.: 2201783

Z20THI-001

21 Febnaney 2022
Date of Calibration: 1 March 2822
Callbrated by MrFhoroghan Tusnik Approved by W

Beientist [ MrMummagsl Hiyemchaet | 54-:1
Specialist, Divieion of Callbeation Laborstory

Date o Issuet 1 March 2023 Risgscrisibibe for Ui Teshiical Managarman Team

Tha encarisinfiss are for 3 confidence probability of spprasimatsly 5%

Thm Cartiicarn & e 0 scconiance wih e Sossiiors ol sccsirion graTied by Thal Laborory Sccreciaian Scharms shich b ssinssd $a
resmaurarsasl capabiy of the lsbormiory ard i incestslity 1 ecogrized sekcrel sandats and £ e U ol reasasnent meked ol e comemasding
raticrd ntardasdy lsborwtzry. This cartiicas mury ol be mprcuced 2 s in fl Sasup w7 B9 o wYREN SRprovad a1 e National Food inrtae.

0

.

anans lum‘uqu

ATETS LNATUAN

FC5-009 Revision: 00 Dtz 14-13-61 I

Calibration Report

Cerficaie No.: TITII18
Equipmens: EH Rmtar Rssgistion; S0%pH ¢ Ay
Masufsctursr  WETTLER TOLEDD Mg SRRy B
Samina:  1EREHD Teze: Banc g
[ 1 UKE WAT BI0EEY
Dt of Calibration: 8§ Warch 23
Calbration Rasaia:
1. Calbration ai pH et ¢ Manusl Temparium Compermation o1 22 °C )
[ PP — Swarags ndicaizr Rasdirg Uncariainty | Cawsrige Fasiar
o ) = ™ Janeny "1
002 Ad7 i [ b EL
m 2mam e 200 [0 708
am AR i) 30 054 2o
&0 R = Boe PN m
rm amm ] T8 s 0
Am £ g1 B L 160
e Er a7 am [T 30
1220 =TT 23 am ) )
1450 484119 A a0 o 2m
% Callumtion of gH Metae wilh Elvstrode | Wavai Ters eriksss Corrgmrriaion ol 5 )
Equiprmant: pH Elacimds Tyge: Campmed Bervoe
ey it e VETTLER TOLEDD: L Lo
Sariai Mo Timemm Eulo. s
Parizmeance of Elacirsde sycem [Thrwe-Paini Callasyion o p, gH7 and pH11T]
Canttd Valas Sl o M Rty it Binpe ) Wsbernanty Covinage Pacior
a22°C (M) B v [ 1a)
(Ll we 180 W% apare 2m
L e L] - oparg am
maz tam T 813 00083 2
4985 1 ) - oooar 200
{ o

wadsluaruan

FlSLd Rarmmon: OF Du: 14-12-41
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Calibration Report Calibration Report

Cortificate No.: ZOITEILON Cartificate No.: 2ETBIS0NEA
Equipmani: Digaiad Tharmerrastir wilh RTD (aH bietar) Equipgment: Digital Tharmomedss with RTDH (sH beter)
Rasbbibon o1 g Model,  SuvenEasypH Resobn a1 w Modsl  Seany pH
L WENEEND DMe. UAE WAT 0102885 Sanal N 1EIBEN0 D ha. UGS WAT Qs
Mandac e MWETTLER TOLEDO Mot e WETTLER TOLELGD
Date of Calibraticn: 1 Wigrch 2037 Pagdcf s Date of Calibration: ¥ March 2032 Page St s
Lecation: Chares Cabbraben Labemory, MATIOMAL OO0 INSTITUTE Cadibration paind: 6.0, 350 and 360 =
Environmant Condition: Aminnt Tempanre e s 1e Calbration result:
Rt Hareickty BAa oz 2% + The protas was imeensed in &ukd Daider dry Bath o @ minsrum deph ol 100 mm
- Bacrinton of proge, modsd | LT SN M
Camaraian of srmbs - Ciameiar 4 i, Lasgin W
Candition of this results of Calbration: Shaat rariarsd Stwrless Simal
. Calibrakan Metrod :::'Mm.w-TEn&ww-:«--rfumuulmmm. | Ve e 1“m|t| Comrmetion Vaiue (') Uncertainky
- ration in detarmine by companing w2 knawn et ® [c)
From & SHrda vl WesiEnce MemeeTee. =1 12008 a1 )
- Tha lsmpacabors scais n s o) o isbomiony @ tha insma scra 251 04 44 S
TemesmeTe scae of 1890 | (T80 | A 38003 a1 LT
2 Afarascs Stardard bafumand
inetramman: Mrae Serial Ho G Mo D Dt Thrsugh |
HANDHELD THERMOMETER 1521 21Ensd |
PEL-T 0851 £3-urezd TIETR
Fianum Maxintance Thermormeie: [PRT) ET- T D]
Suppan Eguprman : - Low Temparturs Bach [IS00AL-5, Modsl: Biropa-3 P Rasis, SN 348552
3 This carficate is fracasbis o Inlsrroviaral Sysiem of Uniis {51 Unil /
& Ths canbeats wis, 2enfisd oaly 1o s iSlartnt e cllvak.

% Thip reeck of calibradon was foand acouraie a8 shown on saie and pace of Calibration onky,

B Condiven of Calibraied iem Good b
7. Rswult of Cadibraion El PR BT El AnaT agjsiman - LAJE” ; Unit Urclar Cadibranian
The rmon uncartinty of messcrement s Saaed on i s oncartanty mubiked by CrAErge SeTiar ke 1. proviag 8 e of corlosnces of
ey e
ssmeees ER
F-C5012 Reresio®: 00 Dila! 14.12-81 . FG5-01 2 Arsision: 00 Data: 141281 !
1 1
tand3 NAIUAN tand3 NAIUAN

A

MNational Food Institure, Ministry of Industry, Thailand \_/ i§ Mational Food institute, Ministry of Industry, Thailland \_/

=~ Off i

Calibration Certificate Calibration Report

Certificate No.: 1200708-001-01 Certificate No.: 2200708-001-01
Client name: UMITED ANALYST AND ENGINEERING CONSULTANT CO.LTD, Equipiment: Eletronic Blance Manufachurer:  HETTLER TOLERO
Address: 3 Soi Udomsuk 41, Sukhumvit Read, Modinl: KX 10 DR Basclition: (00001 @ SUB00L g
Pr 10260 Sarial Me: 112200005 0 Mot RS AT HIEHG
Capacityn 110 g
Page1ofd Date of Calllration: 4 Mowerier 21 . il
I preeer B0 o+ 45T Aowvedoman: ¥ o: 1 W
Equipment: Electronic Balance Place of Calibration: Ealanns Aoom, UKITED ANALYST AND ENSINEERING COMSULTANT 00L,LTD
Condition of Equipment: Gosd Dondson
Condition of This Results of Calibration:
"aﬂl.l‘ra[tl.ll"ﬂﬂ METTLER TOLEDD 1. Cabbraticn Hasad! ] Mathad WoHA-001L  [n-Heuse Mathad based on LKAS Lab 14 1 2819
L Raference Standans:
Model: AX 105 DR Reforence Standard Mol SerialMe.  Calibrated By  Certificate Mo,  Dus Date
Sandard Waight Clins 3 2By 1588 s HIDLE15GE 28 MoveTiner 121
Serial No.: 1122100406 Standard Waighn Class E2 1-500g 152 wE ML 2 Moveriser 121
Instruenent Mol Sarial No. Callbrated By  Certificate Mo, Dz Date
Thermz-Hygra Meter 1183 warnall ETHOONSS  Qualey Rabermn QRII-0287 L5 Felnany HIZZ
1D No.: UAE.WAD.004/ 2546 AL e S 1
4. This ceriificabe was certied onky for the insirumens: we calibrted,
Order No.: 2200708 5. This result of calibration wes found aocunste ss ghomn on dets and placs of calibraon only.
Operation No.: 2200708-001 1. Repeatability of Reading:
Morinal valoe [ g | Starviard buviaticn of Raading gy
mﬂmm 24 November 2021 W e
n 0000084
Date of Calibration: 24 November 2021 = 000w
1m0 000
2. Off-Center Ermor
A uinia o §5 g i plbned @nd POl 1D VRSLE SOGIKE SN DO
Calibrated by  Mr.worapob Secktong Approved by i SR
Scientist { Mr.Pheraghat 1 ..‘C’} E-'
Manager, Divisian of Ealibration Laborutery o5 @Ef:i
Date of ssue: 30 November 2021 for the Team @ o o o
Tha arefara of B5% EI 0
Thia Certificate is isusd in accondance with the cendiions of acrediation granted by the Thal Laboratory Acredistion Scheme } % 2 " ¥
Wi has aseseed The massunETent capabilty of the bomtory and s tracestsity b remognired netonal standards and ta the t g )|d g biC p dld g JIC 9 HUC B ) 19}
wnits of measurement realiced st the comesponding nationdl dendards laboratony, Thie Certificats sy not ba ienl other 5808000 | S0.0000 19359 | soooon | s9.0959
than in ful_except with the prisr vrinen approval of the Nasnal Food Institute. lmmmﬂw e e _l‘w'mtmqu -

F-C5-00% Risveiion: D Data: 14-11-61 F-C5-0113 Revision: 00 Daner 14-12-51



Calibration Report

Certificate No.: Z200788-001-01
Exquipmeant: Bcronic Balsnce Manutscturer;  METTLER TOLEDD
Madsl: 2% 105 08 Rmsclution: 00001 @' L0031 §
Serlal No.: 1122100426 BN Ma: UAE WRD (/3545
Cagaciy: 110 g
Date of Calibration: 24 Koverter 20121 Pagedofd
Callbration Results:  (Continued)
Calibration Ranges  0-200 g
Calibration Adjustrsent: Internal Calbeation
3. Departure from Nominal Value: { Bange: 0-30 5 ; Ressiuticn: LD0OS1 @ )
Fierminal Ve Starcard Vaum Aswrege Arecirg Comectian, Uncertainty Coverage Facsor
g g 3 L H [ [= g } ]
Abvicad L] D00 L D0 D.INR0E 200
ol 093559 B2 00K 30001 o |
oz 005507 D.0G10 000300 2500010 oo |
b.0S 0055001 .50 L D00 LY T LE0
2.8 0.1 £.30000 L DN S0 L2 00
[ F] 0305004 23000 (A0 2L w0 |
a4 043584 £.50000 0008 a.0004 0 |
i .8 150000 0003 ABO00E LE0
2 L 35508 15003 LA Ly ] 100
E 1335573 00 L0090 200000 AL
13 0000338 550 nma a.s0m o |
2 20000057 19999801 [ 2000 100
» 30.000063 2000800 0006 000333 00

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

FATTANAKARN HOAD 50
TEL

TECHNOLOGY PROMOTION ASSOCIATION (TTIAILAN
CORPORATE SERVECES 3 EQUIPMENT CALIBRATION AN TESTING SERVICES

lﬂﬂ&dﬂ‘lﬂq&l

JAFAN)

]

Cert. No.: 22TM1480
Page: 1af 3

Certificate of Calibration

Equipment ;
Manufacturer ;
Modsl :

Serial No, :

D Ne. :

Submitted by :

Location :

Racalved Ordar :
Calibration Date :
Amblent Temparature :
Relative Humidity :

Calitsrated by :

Approved by :
[ ) Pomthippa Tameyakul

[ ) Males Butkruea
[ v Suwit Imgal

lgsue Dabe ©

Hat Air Owen
Mammeart

UF 55

B8 1656

UAE WA 02712559

Uinites Analyst snd Enginearing Cansullant Co. Lid,
3 Sol Udomsuk 41, Sukhumvil Road,

Bangchak, Phrakhaneag,

Bangkek 10260

Lab Floar 2

18 Oclobar 2022
18 Qeioher 2022
(#x10)"C
(B0+30)%

Preecha Hiahib

444

Approved Signatory

31 Oclober 2032

The Uncertuinties are for o confidesce prabahilicy of approcmately %55%

enenslumuRy

A 0046800

it Comrics, Harns

Calibration Report

finistry of Industry, Thailand

gk 1
i

Certificate Mo ZRO0T0E-D01-02
Equipment: Hactronic Balanca Manufacturer:  METTUER TOLEDD
Madel: A% 105 DR Resoleklen: 0G0 o/ 0.0001 §
Serial Wo.: 1122100406 TD Mo UAE WAL D04/ 2548
Capachy: 110§
Date of Calibration: 14 hevessber 2031 Page & of &
Calibration Results;  (Continued)
Calibration Range: 0000 o
Calitiration Adjustment: Internal Caliraticn
1. Departure from Nominal Valwe: [ Rasge: 31 - 1089 | Resolvtion: %0001 g |
Plerrizal Vakst Stanzand Vaks #urage Reading Comection Unoariainey Cowemage Fackor
Lg 1 L5 gl g i& g &
4 45.80000 T [ fACiry e |
48 4,0 o) D003 DOODEE 100
5 45556 9350 L DIO0LE k1]
£ BIEET [ e o nomis 200 |
an S0.00003 Ern ] 00031 LOO0NE 108
&5 S5.80000 B30 00031 00003E 208
» 000003 39759 0 100 108
75 TEH00) 49558 00031 000030 200
[*] B0.BOS N EE 00083 [ETiEE] 208
as S5.00003 B 00Mz 000022 108
¥ 0.5 978 00z 0009z 100
1™ 07 w3550 L nooage | 390 |

WRCEIBTTY OF MESUNEMnt wars besed o B RINdanT encertainty meliphed by & Coversge factor &, presidng o

Thi repertist
et of panfdence of approsmately 05 .

F-C5-0L2 Aeeision: 00 Clates §4-12-61

Equipmant : Hot Alr Ovan
Condition As-Received :  Usad Rem
Relerance ! Z210-05T50C
Procedure Used |-

Cart. Mo ZETM1480
Page: Zof 3

Calibration were conducied using calibration procadure CP-OTOZ according 1o direct measurement
method with Data Acquisition which connachad with Resistance Temnperalure Datectar { RTD | and

Themooouple Type T.
Tha temparature scale used wias based on [TS-B0.
LCandition of this result of callbration
1, Reference standard Instrument:-
Instrumant Model Serial No.
1) Dhala Acguisilion 349708 MY4 1021643
2. Thig canificala is valid only to the item calibrated on dabe and place of calbration.
3. Thig cercalion is iraceable fo the Internatianal Systam of Unit.
Result of Calibration :- ("1 Without Adjustment
Function of UUC* : Temparabure Sourca

Cert. No.
22LM4

@ Diate
10 Jan 2023

/
n?i

bt!

Fresh air setting : Closs I Enwviranment during calibration
Baginning Finishad
4 3 Tesnip. | °C ) 28 30
/‘é AT REL.Humid, [ % ) 47 a0
| " 5 [AC Supgly [ Wolt ) 221 20
| r.‘!‘ i
b 8 "™ s Ref, Std, 10 Ne.: @
= / Calloration Paint
Wiz L e
8 Position 1| (104)°C | {140,180 ) °C
1 1B.04RTO-01 | 21-08TC<1
2 1B-04RTO-02 | 21-04TO-02
1B-04RT
Probe Installztion Details : Dimaneion of Chamber : : 1$mgﬁ :1 ﬁ;ﬁ
= B0 em n= O o & 1E-MRTO-08 | 21-04TC-05
b= 50 om #= oA 6 | 1BMRTD06 | 21-MTC-0B
c= 50 om He P TH 7 | 1B-MRTDO7 | 21-pdTCO7
Capacty =  0.053 8 1B-04RTO-06 | 21-04TC-08
ofrel.) | 18-04RTD0D | 21-04TC-03

I.ﬂﬂﬁ"l‘i'hiﬂ’)ﬂﬂgf‘}

a113325

2



Equipment : Hod Air Crvan Cert. No.: 22TM1450
Condition As-Received : Used Item Page: 3af 3
Refarence Z210-D5T50C-1
Result of Calibration :- (% Wilkaul Adustment
Function of ULIC® Temperature Source
Frash alr sstting © Clase
Calibration | ULC* wucs Temparatura Temparature Cwerall Caoverage
Point Seiting | Reading stability uniformity
{'c) ("] ("G} (G (LR
104.0 040 1040 0,061 1.3
140.0 1400 140.0 014 23
180.0 1800 180.0 0.2 35
Calibration [ Gy
Paint Position
(%) 1 F 3 4 [] & ¥ ] 4 (raf.)
040 103,076 | 103876 | 103777 | 104134 | 104667 | 104426 | 104072 | 103.928 | 104370
1400 136.198 | 1360169 | 130800 | 1380660 | 140,266 | 135622 | 139.263 | 139.385 | 140368
1800 77860 | 1TB267 | 1TE.643 | 17HTEI [ 181.011 | 180,083 | 179456 | 179.743 | 181.278

Average” | The evarege of 30 values in each pasition,
Tamparature stability : One-hall of e greates! maxmumn dfarence of measured temperature at any one sensal
Temparature uniformity : The maximum diferance of messured lemperatures 2t any sensars and the measired
tamparatura at tha raferance localion which are observed al the same lime or af as dose an chsenmation me &
pessibia 1o datermina 1ha temperalure patiern or homogeneity within the chamber under steady-state conditions,
Owerall Yariation : The Difference of the maxmum and minimum measunad emgeraturas throughoul shsertian
UUC* : Uit Under Caliaragian
Mode © The reported uncartainty of measuramant was included atabiity and excludad unifarmity

The reparted unsertainty of messurement was based on @ standard uncertainty mullipkad by a coversge
Faclor k, praviding & kevel of confidence of approxdmasaly 85 %,

-cla-

lﬂﬂﬂ’ﬁ‘hjﬂ'wfi‘f'l

a 1133251
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& Founcsnon o incusmal Cewslopment Nasonal Food imatiue P TIBLTEE | B
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Calibration Report

Certificate Mo.: 2203120-001-01

Eguipment: Blactraric Balares Marefsctursr:  MITTLER TOLEDO:
Medel I EFALT Ressiution; 0000 g
Serial Mot LIOEIDN0 I Bo.: LAE WAS D02/ 3552
Capacityn 210 5
Date of C: 1 Jare 022 Page2 sl 3
C derisiare T WY a4 63T Eeseriumdty W 2 LS %
Place of Calibration: A0, Balonce oo, UNITED: ANALYET ANE: ENGINEEASNG COMSULTANT 0O, LTE.
Condition of Equipment: Good Condtio
Condition of This Results of Calibration:
L. CaWoration Method: BT Mathiod W-HADDD  TeHocs Mthad based on LKAS Lab 14 - 2018

2. Apference Sandatcs:

Beference Standard  Medel  SerfalMo.  Callbrated By Certificate Mo, Dus Date

Seardand Weight Dass B2 1-500my BISEGESED " MmmeS £ Janiany 2037
Seardand Weight Class E2 1-500g BIEGEIR s MRS B Jatuary 2609
Instrument. Madel SerlalMa,  Callbrated By Certificate Mo,  Dus Date

Thesmo-Hagro Heter (PORPE 430 KFLETH Ddfig Qualey Reboes QRE-fam 1B Febrsary 2323

X This certifcaiion bs racsate to 51 UMIT
4. Tha cartricate v carifind arly for the icsfrument we callbraied.
5. Ths resuit of calibrasion was found Sccuni @ shown on date and place of caltoration aniy.

Calibration Results:
1. Repeatability of Reading:
Morrinal vakse g ) Standard Deviation of Raacing ig
o 0.0300%
280 0300
2. Off-Center Errar:

A rrm of S0 g s pleced drd moved S ANTITUS ROSTION 0 D8N,
The bakence reading abiained i ghees i tha ke,

o @ Qo
_@‘E\@ oo
] &
1 2 3 Il 5
g g 1le 9 b g b1l g )
| amiews | aagees | 4o | 95909 | sagme |

F-C5-0L2 Revision: 01 Dirie: 20-04-E5 ¥

SR NEELATEI TR0 aa LTS
I I I FILEUSMISASIU LR NS RS PNS RS T

FoLnoanon o7 indsnal Deveiopmeny Matonal Food e o e
Fiood srohsiial _sbicraory Serace Cortet m.iﬂﬁu L

Calibration Certificate

Certificate No.: 2203120-001-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT €O, LTD,
Address: 3 Sai Udomsuk 41, Sukhumvit Read,

10250

Pageicdd

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Maodel: AB204-5/FACT
Serial No.: 1129361010
ID No.: UAEWAS.002) 2552
Order No.: 2203120
Operation No.: 2203120-001
Date of Recelpt: 1 June 2022

Date of Calibration: 1 june 2022

Calibrated by  mrraveesan Seites Approved by /
Sclmrtint [ MrPheraphat Tuanjit )
Manager, Division of Calibration Labsratomn

Dinte of D 7 Jume 3033 Responsibie for the Technical Management Team

The uncertainties are for a ol 5%

This Certificate i msued in acoordance with the condbions of actreditation granced by tha Thal Laboratory ALCrediaesn Schese
wwhich has aseEsed the masurement Capalsity of the laborstory and its tracesbiiy %o remgnized national stendards 2nd 5o the
unes of meysrement resized Bt the cofreszoncing national standands: lhoratory, ThE Certificals sy nof be naproduosd other
tran in ful estegt with the prior withen approval of the Hational Food Instiute.

]
n I Ams eSSBS ETR LT

F-C5-005 Restsion: 0F Duntes 20-04-65 v

ALE EMEAIUB M Saia rIs50UE 1115
Frundanen oy incusing Cevsopment hahoral Food Fatiue il TILTIE TTogE
Food incusirial Labonaiony Semace Cenfer GALIBREATION O

Calibration Report

Certificate Na.: 2303120-004-81
Equipment: Elctronic Balarcs Manufscturer:  FETTLER TRLIDD
Hodel:  ASHM-ETALT Resoheion: 00300 5
Serlal Mo, L1510 1D Mo UAEWAS O0ISE:
Capachtys 20 @
Date of Calibration: 1 jne 2002 Page 3 a3

Cafibeation Results:  [Continued)
Calibration Range:  0- 2009
Calibration Adjustment: Internal Calinraticn

3. Daparture fram Nominal Value:

Fomural ks Feardard Vahm Soerage Reading Comection Unceriinty Coverage Facizr

{05 | 4 ] | [ 8 1 f® g |} L4
Wi L 2900 18000 1.000083 20
bl 31008 .29 20000 205008 m
13 QS LM 00801 1080088 200
o 0,500 23500 03500 LT R 00
a3 .30000 3.3000 0.5500 0.00000 200
03 0,500 1,590 A0H0 0030083 0

1 103000 o.aeen 0.03m 03508 20
200000 19999 0081 0030068 .00

H A 05000 50000 0090 D00 m
10 993998 99999 0008 00000 200
F.} 1599959 185995 0005 000005 80
5 0.0 A0 oo SE001] 130
m GRoTEE P 0001 Subeaid 1480
150 1002001 355093 0o Pk 00
150 189.99991 1897 [T ause 100
m ALDHT 1599350 0.0003 QRO 08

unceniziny of Measunemen was Based on & Randird Lncertinty ruitplid by & coverage dactor &, provading B

The reparied
bevel of corfidence of appradreetely 35 %,
s A

FL5I3 Riptidon: Ot Dt 2040965






