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ANALYSIS REPORT
CUSTOMER NAME : ECO ORIENT RESOURCES (THAILAND) LTD.
ADDRESS : 555 RASA TOWER 1II, 12TH FLOOR, UNIT 1203 PHAHOLYOTHIN ROAD CHATUCHAK CHATUCHAK BANGKOK 10900
CONTACT INFORMATION  : TEL : 02937 1124-9 e-mail : anucha@ecothai.net
SAMPLING SOURCE : GW2: MOO 5 BAN TUNG YAI (UTM WGS 84 ZONE 47P 730155E 1728942N)

SAMPLE TYPE : GROUNDWATER RECEIVED DATE : FEBRUARY 10, 2022

SAMPLING DATE : FEBRUARY 10, 2022 ANALYTICAL DATE : FEBRUARY 10-23, 2022
SAMPLING TIME : 10:50 HOUR REPORT NO. 1 2022-U013123
SAMPLING METHOD °© : GRAB WORK NO. : 2021-008599
SAMPLING BY °© : MR TEERAPONG SRIKAMHANG ANALYSIS NO. 1 T22AC414-0002
ANALYZED BY : MISS NADNAPA KAMOLBOON
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS GW2: MOO 5 STANDARD LMY
BAN TUNG YAI
T22AC414-0002
pH® - ELECTROMETRIC METHOD AT SITE 72 (30°C) - -
(SM:4500-H° B)
TEMPERATURE © °C THERMOMETER AT SITE (SM: 2550 B) 30 - -
ELECTRICAL CONDUCTIVITY © pmhos/ecm | ELECTRICAL CONDUCTIVITY METHOD AT 1,085 (30°C) - 0.1
SITE (SM: 2510 B)
SALINITY © ppt ELECTRICAL CONDUCTIVITY METHOD AT 07 - 0.1
SITE (SM: 2520 B)
TOTAL SUSPENDED SOLIDS © mglL TOTAL SUSPENDED SOLIDS DRIED AT 103- 69 - 50
105 °C (SM: 2540 D)
TOTAL DISSOLVED SOLIDS ® mg/L TOTAL DISSOLVED SOLIDS DRIED AT 180 704 - 25
°C (SM: 2540 C)
TOTAL PETROLEUM mg/L SOXHLET EXTRACTION METHOD (SM: 5520 ND - 3
HYDROCARBONS © D AND 5520 F)
METALS
ARSENIC © mg/LAs  |HYDRIDE GENERATION AAS METHOD (SM: ND <001 0.0003
3114 C)
BARIUM © mg/lLBa |NITRIC ACID-HYDROCHLORIC ACID 0071 - 0.003
DIGESTION AND INDUCTIVELY COUPLED
PLASMA (ICP) METHOD (SM: 3030 F AND
3120 B)
CADMIUM © mglLCd  |IN-HOUSE METHOD: UAETP.GW.01(NITRIC ND <0003 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
HEXAVALENT CHROMIUM © mg/L Cr* | COLOURIMETRIC METHOD (SM: 3500-Cr B) ND <0.05 0.006
COPPER © mglLCu  |IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC <LoQ <10 0.002
ACID DIGESTION AND DIRECT AR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
JRON © mglLFe  |IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC 0227 - 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
LEAD © mgLPb  |IN-HOUSE METHOD: UAETP.GW.01(NITRIC ND <001 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS GW2: MOO 5 STANDARD LIMET
BAN TUNG YAI
T22AC414-0002
MANGANESE © mgLMn | IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC 0030 <05 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
MERCURY © mg/lLHg  |IN-HOUSE METHOD: UAE.TP.HEM.002 ND <0001 0.0001

(COLD VAPOUR ATOMIC ABSORPTION
SPECTROMETRIC METHOD); SM: 3112 B

NICKEL © mg/L Ni IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC ND <0.02 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

SELENIUM © mglLSe |HYDRIDE GENERATION AAS METHOD (SM: ND <001 00005
3114 C)

ZINC® mg/L Zn IN-HOUSE METHOD: UAETP.GW.01(NITRIC ND <50 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

VOLATILE ORGANIC COMPOUNDS

BENZENE © Mg/l PURGE AND TRAP GAS <020 <5 020
CHROMATOGRAPHIC/MASS
SPECTROMETRIC METHOD (SM: 6200 B)

ETHYLBENZENE © Hg/L PURGE AND TRAP GAS <020 <700 020
CHROMATOGRAPHIC/MASS

SPECTROMETRIC METHOD (SM: 6200 B)

TOLUENE © Mg/l PURGE AND TRAP GAS <020 < 1,000 020
CHROMATOGRAPHIC/MASS
SPECTROMETRIC METHOD (SM: 6200 B)

Hg/L PURGE AND TRAP GAS <060 < 10,000 060

CHROMATOGRAPHIC/MASS
SPECTROMETRIC METHOD (SM: 6200 B)

TOTAL XYLENES ©

SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/CLEAR
SEDIMENT BROWN

2 : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)

b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)

€1 VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

IN-HOUSE ~ : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.

REGULATORY STANDARD : GROUNDWATER QUALITY STANDARDS, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD NO.20 (B.E. 2543)
ISSUED UNDER THE ENHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT B.E. 2535

ND : NON-DETECTABLE.

<LOQ : < LEVEL OF QUANTITATION (COPPER > 0.002 AND < 0.025 mg/L).

W smons N,

(MISS BENJAWAN VIRIYOTHAI)
LABORATORY SUPERVISOR

FEBRUARY 28, 2022

© DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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ANALYSIS REPORT
CUSTOMER NAME : ECO ORIENT RESOURCES (THAILAND) LTD.
ADDRESS : 555 RASA TOWER II, 12TH FLOOR, UNIT 1203 PHAHOLYOTHIN ROAD CHATUCHAK CHATUCHAK BANGKOK 10900
CONTACT INFORMATION : TEL : 02937 1124-9 e-mail : anucha@ecothai.net
SAMPLING SOURCE : SW3: KHLONG HUI PAI (UP GRADIENT OF WBNE-F) (UTM WGS.84 ZONE 47P 735618E 1731580N)
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : FEBRUARY 10, 2022

SAMPLING DATE : FEBRUARY 10, 2022 ANALYTICAL DATE : FEBRUARY 10-23, 2022
SAMPLING TIME : 09:00 HOUR . REPORT NO. 1 2022-U013216
SAMPLING METHOD ° : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2021-008599
SAMPLING BY ° : MR TEERAPONG SRIKAMHANG ANALYSIS NO. : T22AC415-0001
ANALYZED BY : MISS PORNPIMOL WAENTHONG
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS SURFACE WATER |  STANDARD LIMIT
T22AC415-0001
pH® - ELECTROMETRIC METHOD AT SITE 79 (27°C) 50-90
(SM:4500-H° B)
TEMPERATURE © °C THERMOMETER AT SITE (SM: 2550 B) 27 n
ELECTRICAL CONDUCTIVITY © pmhos/cm | ELECTRICAL CONDUCTIVITY METHOD AT 629 (27°C) . 0.1
SITE (SM: 2510 B)
DISSOLVED OXYGEN ° mg/L AZIDE MODIFICATION METHOD AT SITE 40 >40 05
(SM: 4500-O C)
SALINITY © ppt ELECTRICAL CONDUCTIVITY METHOD AT 04 - 0.1
SITE (SM: 2520 B)
BIOCHEMICAL OXYGEN DEMAND © mg/L AZIDE MODIFICATION METHOD (SM: 38 <20 10
4500-O C AND 5210 B)
TOTAL SUSPENDED SOLIDS @ mg/L TOTAL SUSPENDED SOLIDS DRIED AT 103- 318 - 50
: 105 °C (SM: 2540 D)
TOTAL DISSOLVED SOLIDS © mg/L TOTAL DISSOLVED SOLIDS DRIED AT 180 412 = 25
°C (SM: 2540 C)
TOTAL PETROLEUM mg/L SOXHLET EXTRACTION METHOD (SM: 5520 ND - 3
HYDROCARBONS © D AND 5520 F)
FAT, OIL AND GREASE °© mg/L SOXHLET EXTRACTION METHOD (SM: 5520 ND " 3
D)
METALS
ARSENIC © mg/LAs  |HYDRIDE GENERATION AAS METHOD (SM: 0.0005 <001 0.0003
3114 C)
BARIUM © mg/LBa |NITRIC ACID-HYDROCHLORIC ACID 0.080 - 0.003
DIGESTION AND INDUCTIVELY COUPLED
PLASMA (ICP) METHOD (SM: 3030 F AND
3120 B)
CADMIUM © mg/LCd | IN-HOUSE METHOD: UAETP.SW.01(NITRIC ND <0.005%, <005 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B
HEXAVALENT CHROMIUM © mg/L Cré* COLOURIMETRIC METHOD (SM: 3500-Cr B) ND <005 0.006
COPPER © mg/LCu | IN-HOUSE METHOD: UAETP.SW.01(NITRIC <LoQ <01 0.002
ACID DIGESTION AND DIRECT AR
ACETYLENE FLAME METHOD); SM: 3030 £
AND 3111B
IRON © mglLFe | IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC 128 - 0.005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

© DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
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RESULT REGULATORY | DETECTION
SURFACE WATER |  STANDARD HMIT

T22AC415-0001

PARAMETER UNIT METHOD OF ANALYSIS

LEAD © mg/L Pb IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC ND <005 0.003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

MANGANESE ¢ mg/L Mn IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC 0.230 <10 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

MERCURY ® mg/L Hg IN-HOUSE METHOD: UAE.TP.HEM.002 ND <0.002 0.0001
(COLD VAPOUR ATOMIC ABSORPTION
SPECTROMETRIC METHOD); SM: 3112 B

NICKEL © mg/L Ni IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND <01 0.005

SELENIUM © mglLSe | HYDRIDE GENERATION AAS METHOD (SM: ND - 00005
3114 C)

ZINC © mg/L Zn IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC ND <10 0003
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

MICROBIOLOGY

FAECAL COLIFORM BACTERIA ® MPN/100 mL | MULTIPLE-TUBE FERMENTATION 460 <4,000 18
TECHNIQUE (SM: 9221E)

VOLATILE ORGANIC COMPOUNDS

BENZENE © pg/L PURGE AND TRAP GAS <020 . 020
CHROMATOGRAPHIC/MASS
SPECTROMETRIC METHOD (SM: 6200 B)

ETHYLBENZENE © Ha/lL PURGE AND TRAP GAS <0.20 - 0.20
CHROMATOGRAPHIC/MASS
SPECTROMETRIC METHOD (SM: 6200 B)

TOLUENE © ug/L PURGE AND TRAP GAS <020 . 0.20
CHROMATOGRAPHIC/MASS
SPECTROMETRIC METHOD (SM: 6200 B)

© DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

© REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
BY BSI GROUP (THAILAND) CO,LTD. U3
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L‘AE United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
T AND ENGINEERING NSC -TISI-TIS 17025  TESTING

wuwreo  Tel. 02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsu[tam.c'%gq.ING 0207 No. 0063
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS SURFACE WATER STANDARD LMIT
T22AC415-0001

TOTAL XYLENES © ug/L PURGE AND TRAP GAS <060 - 060
CHROMATOGRAPHIC/MASS
SPECTROMETRIC METHOD (SM: 6200 B)

SAMPLE CONDITION

WATER'S COLOUR/TURBID YELLOW/TURBID

SEDIMENT BROWN

@ : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
b ; ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
¢ VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

IN-HOUSE ~ : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.
SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 MEDITION, 2017.
REGULATORY STANDARD : SURFACE WATER QUALITY STANDARDS CLASS 3, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD, NO.8,
BEE. 2537 ISSUED UNDER THE ENCHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY
ACT, BE. 2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZZETTE, VOL. 111, PART 16, DATED FEBRUARY 24,
B.E. 2537 (1994).
CLASS3  :MEDIUM CLEAN FRESH SURFACE WATER RESOURCES USED FOR
(1) CONSUMPTION, BUT PASSING THROUGH ON ORDINARY TREATMENT PROCESS BEFORE USING

(2) AGRICULTURE
n - NATURALLY BUT CHANGING NOT MORE THAN 3°C
<0005  : WHEN WATER HARDNESS NOT MORE THAN 100 mg/L AS CaCO,
<005™  : WHEN WATER HARDNESS MORE THAN 100 mg/L AS CaCO,
ND - NON-DETECTABLE.
<LoQ : < LEVEL OF QUANTITATION (COPPER > 0.002 AND < 0.025 mg/L).

[ T— |

(MISS BENJAWAN VIRIYOTHAI)
LABORATORY SUPERVISOR

FEBRUARY 28, 2022

© DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
¢ REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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UNITED ANALYST AND EN
CONSULTANT COM;

ANALYSIS REPORT
CUSTOMER NAME : ECO ORIENT RESOURCES (THAILAND) LTD.
ADDRESS : 555 RASA TOWER II, 12TH FLOOR, UNIT 1203 PHAHOLYOTHIN ROAD CHATUCHAK CHATUCHAK BANGKOK 10900
CONTACT INFORMATION  : TEL : 0 2937 1124-9 e-mail : anucha@ecothai.net
SAMPLING SOURCE : SW4: KHLONG HUI PAI (DOWN GRADIENT OF WBNE-F) (UTM WGS 84 ZONE 47P 733621E 1728215N)
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : FEBRUARY 10, 2022
SAMPLING DATE : FEBRUARY 10, 2022 ANALYTICAL DATE : FEBRUARY 10-23, 2022
SAMPLING TIME : 10:10 HOUR REPORT NO. 1 2022-U013217
SAMPLING METHOD ° : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. 1 2021-008599
SAMPLING BY ° : MR TEERAPONG SRIKAMHANG ANALYSIS NO. 1 T22AC415-0002
ANALYZED BY : MISS PORNPIMOL WAENTHONG

RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS SURFACE WATER |  STANDARD umIy
T22AC415-0002

pH® - ELECTROMETRIC METHOD AT SITE 74 (27°C) 50-90 -
(SM:4500-H* B)

TEMPERATURE ° o3 THERMOMETER AT SITE (SM: 2550 B) 27 n'

ELECTRICAL CONDUCTIVITY © pmhos/cm | ELECTRICAL CONDUCTIVITY METHOD AT 338 (27°C) - 0.1
SITE (SM: 2510 B)

DISSOLVED OXYGEN © mg/L AZIDE MODIFICATION METHOD AT SITE 26 >40 05
(SM: 4500-O C)

SALINITY © ppt ELECTRICAL CONDUCTIVITY METHOD AT 02 - 0.1
SITE (SM: 2520 B)

BIOCHEMICAL OXYGEN DEMAND © mg/L AZIDE MODIFICATION METHOD (SM: 28 <20 10
4500-O C AND 5210 B)

TOTAL SUSPENDED SOLIDS @ mg/L TOTAL SUSPENDED SOLIDS DRIED AT 103- 231 - 50
105 °C (SM: 2540 D)

TOTAL DISSOLVED SOLIDS © mg/L TOTAL DISSOLVED SOLIDS DRIED AT 180 202 - 25
°C (SM: 2540 C)

TOTAL PETROLEUM mg/L SOXHLET EXTRACTION METHOD (SM: 5520 ND - 3

HYDROCARBONS © D AND 5520 F)

FAT, OIL AND GREASE © mg/L SOXHLET EXTRACTION METHOD (SM: 5520 ND - 3
D)

METALS

ARSENIC © mg/LAs  |HYDRIDE GENERATION AAS METHOD (SM: 00010 <001 0.0003
3114 C)

BARIUM © mglLBa  |NITRIC ACID-HYDROCHLORIC ACID 0.047 . 0.003
DIGESTION AND INDUCTIVELY COUPLED
PLASMA (ICP) METHOD (SM: 3030 F AND
3120 B)

CADMIUM © mglLCd  |IN-HOUSE METHOD: UAETP.SW.01(NITRIC ND <0005, <005 | 0002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

HEXAVALENT CHROMIUM © mglL Cr** | COLOURIMETRIC METHOD (SM: 3500-Cr B) ND <005 0.006

COPPER © mgLCu  |IN-HOUSE METHOD: UAETP.SW.01(NITRIC ND <0.1 0.002
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

IRON © mgLFe  |IN-HOUSE METHOD: UAETP.SW.01(NITRIC 249 - 0005
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

® DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
© REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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No. 0063

PARAMETER

UNIT

METHOD OF ANALYSIS

RESULT

SURFACE WATER
T22AC415-0002

REGULATORY
STANDARD

DETECTION
LIMIT

mg/L Pb

IN-HOUSE METHOD: UAETP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

<0.05

0003

MANGANESE ©

mg/L Mn

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

0.778

0002

MERCURY °

mg/L Hg

IN-HOUSE METHOD: UAE.TP.HEM.002
(COLD VAPOUR ATOMIC ABSORPTION
SPECTROMETRIC METHOD); SM: 3112 B

ND

<0.002

0.0001

NICKEL ©

mg/L Ni

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

0.005

SELENIUM ©

mg/L Se

HYDRIDE GENERATION AAS METHOD (SM:

3114 C)

ND

0.0005

ZINC*©

mglL Zn

IN-HOUSE METHOD: UAE.TP.SW.01(NITRIC
ACID DIGESTION AND DIRECT AIR
ACETYLENE FLAME METHOD); SM: 3030 E
AND 3111B

ND

0.003

MICROBIOLOGY

FAECAL COLIFORM BACTERIA ®

| MPN/100 mL l

MULTIPLE-TUBE FERMENTATION
TECHNIQUE (SM: 9221E)

33

‘ 18

VOLATILE ORGANIC COMPOUNDS

BENZENE ©

HglL

PURGE AND TRAP GAS
CHROMATOGRAPHIC/MASS
SPECTROMETRIC METHOD (SM: 6200 B)

<020

020

ETHYLBENZENE ©

uglL

PURGE AND TRAP GAS
CHROMATOGRAPHIC/MASS
SPECTROMETRIC METHOD (SM: 6200 B)

<020

020

TOLUENE ©

Ho/L

PURGE AND TRAP GAS
CHROMATOGRAPHIC/MASS
SPECTROMETRIC METHOD (SM: 6200 B)

<020

020

IS0 9001:2015 CERTIFED

ISO 14001:20% CERTIFED
BY BSI GROUP (THAILAND) CO,LTD.
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

ISAE

UNITED ANALYST AND g NSC-TISI-TIS 17025  TESTING
bedpmmisimieny Tel. 02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant. SHING 0207 No. 0063
RESULT REGULATORY | DETECTION
PARAMETER UNIT METHOD OF ANALYSIS SURFACE WATER |  STANDARD LIMIT
T22AC415-0002

TOTAL XYLENES © pg/L PURGE AND TRAP GAS <060 - 060
CHROMATOGRAPHIC/MASS
SPECTROMETRIC METHOD (SM: 6200 B)

SAMPLE CONDITION

WATER'S COLOUR/TURBID YELLOW/TURBID

SEDIMENT BROWN

@ : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
¢ : VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

IN-HOUSE  : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.
SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 “EDITION, 2017.
REGULATORY STANDARD : SURFACE WATER QUALITY STANDARDS CLASS 3, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD, NO.8,
B.E. 2537 ISSUED UNDER THE ENCHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY
ACT, BE. 2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZZETTE, VOL. 111, PART 16, DATED FEBRUARY 24,
B.E. 2537 (1994).
: MEDIUM CLEAN FRESH SURFACE WATER RESOURCES USED FOR
(1) CONSUMPTION, BUT PASSING THROUGH ON ORDINARY TREATMENT PROCESS BEFORE USING

(2) AGRICULTURE
n' : NATURALLY BUT CHANGING NOT MORE THAN 3°C

CLASS 3

<0.005* : WHEN WATER HARDNESS NOT MORE THAN 100 mg/L AS CaCO,
<005 : WHEN WATER HARDNESS MORE THAN 100 mg/L AS CaCO,
ND : NON-DETECTABLE.

........... P2 oo .

(MISS BENJAWAN VIRIYOTHAI)
LABORATORY SUPERVISOR

FEBRUARY 28, 2022

© DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

150 MOJER 6 CRRTIEED, e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
BY 851 GROUP (THAILAND) CO,LTD. 33
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List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) | Tisch Environmental,Inc. TE-5025A Tisch Environmental,Inc. 27072020 27 Jul 20 26 Jul 22 -
Calibrator Particulate Matter < 10 um (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 um (PM,,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21P2499 21 Jul 21 20 Jul 22 -
Particulate Matter < 10 ym (PM,,) (Thailand-Japan)

4 |Nitrogen Dioxide Analyzer [Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 04112021 4 Nov 21 3 Nov 22 -
1191503038

5 |Nitrogen Dioxide Analyzer [Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 10112021 10 Nov 21 9 Nov 22 -
1201497724

6 [Nitrogen Dioxide Analyzer |Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 10112021 10 Nov 21 9 Nov 22 -
1201497725

7 |Nitrogen Dioxide Analyzer [Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 17112021 17 Nov 21 16 Nov 22 -
1201497726

8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EOANI99E15A01D3| 21 Jun 21 21 Jun 24 -

2015PSIG

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

10 [Sulphur Dioxide Analyzer  [Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112021 22 Nov 21 21 Nov 22 -
1182920012

11 [Sulphur Dioxide Analyzer  [Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09112021 22 Nov 21 21 Nov 22 -

1182920013




List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
12 [Sulphur Dioxide Analyzer  [Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09112021 22 Nov 21 21 Nov 22 -
1182920014
13 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3| 21 Jun 21 21 Jun 24 -
2015PSIG
14 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 24112021 24 Nov 21 23 Nov 22 -
1200636464
15 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 24112021 24 Nov 21 23 Nov 22 -
1200636465
16 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 24112021 24 Nov 21 23 Nov 22 -
1200636466
17 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 24112021 24 Nov 21 23 Nov 22 -
1200636467
18 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3| 21 Jun 21 21 Jun 24 -
2015PSIG
19 [Wind Speed/Wind Direction [WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 385/21 16 Aug 21 15 Aug 22 -
19040308
20 |Wind Speed/Wind Direction [WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 354/21 20 Jul 21 19 Jul 22 -
19040406
21 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 21-ACT-327 24 Aug 21 23 Aug 22 -
(Acoustic Calibrator) 6171 Co.,Ltd.
22 |Sound Level Meter Laeq 26 hours Lamaxe Lasor Ladn Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22088 22 Apr 22 21 Apr 23 -
01010782
23 |Sound Level Meter Laeq 24 hourss Lamax Lasor Ladn Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22089 22 Apr 22 21 Apr 23 -

01010783




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 |Sound Level Meter Laeq 24 hours Lamax Lasor Ladn Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22090 22 Apr 22 21 Apr 23 -
01010784




List of Instruments Certification for Water Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Water
1 [pH Meter pH YSI pH100A Technology Promotion Association 22CH60 13 Jan 22 12 Jan 23 -
JC03354 (Thailand-Japan)
2 |Conductivity Meter Conductivity YSl Pro30 Technology Promotion Association 21CH1470 21 Oct 21 20 Oct 22 -
18C105225 (Thailand-Japan)
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RECALIBRATION
TISCH
| ‘ July 27, 2021

Environmental

Calibration Certification Information

Cal. Date: July 27, 2020 Rootsmeter S/N: 438320 Ta: 298 °K
Operator: Jim Tisch Pa: 749.3 mm Hg
Calibration Model #:  TE-5025A Calibrator s/N: 3393
Vol. Init | Vol. Final Avol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1] 3 2 1] 1.3980 3.2 2.00]
2 3 4 1] 0.9960 6.3 4.00|
3 5 6 1 0.8860) 7.8 5.00
4 7 8 1] 0.8430 8.7] 5.50
5 9| 10| 1 0.7000]| 12.7| 8.00)
Data
Pa_\( Tstd
vstd | astd ()3 a | 8H(T/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9817 0.7022 1.4042 0.9957| 0.7123 0.8519|
0.9776 0.9816 1.9859 0.9916 0.9956 1.2613
0.9757| 1.1012 2.2203 0.9896 1.1169) 1.4101
0.9745 1.1560 2.3286 0.9884
0.9692 1.3845] 2.8084 0.9831]
2.05151
QSTD 0.03558 QA
0.99994
C:
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) I Va=[4Vol((Pa-AP)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For sub flow rate
L P:
Qstd= 1/m<( (B2t ))1,) Qa= 1/m<< [ Ta/Pa)> -b>
Standard Conditions
Tstd:[ 298.15 g RECALIBRATION

Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method fo- the

Ta: actual absolute temperature ("K) i

D f ded zer il
Pa: actual barometric pressure (mm Hg) th Ato h forleuate Mtierin
BTTEraRE e Atmosphere, 9.2.17, page 30
m: slope

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

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009

1ena3 lainaun

Cert.No.: 22P801

Page: 2 of 2
Result of calil ion:- Without Range : 0 inH;O to 36 inH,O
F ion:- Pressure Scale Interval : 0.1 inH,O( The Fifth Estimate )
Increasing Pressure
UUC Indication
Applied Pressure  High-port side Low-port side ArP Error
(inH;0) (inH0) (inH0) (inH0) (inH0)

0.00 0.00 0.00 0.00 0.00

2.00 0.98 -0.94 1.92 -0.08

4.00 2.00 -1.98 3.98 -0.02

6.00 3.00 -2.98 5.98 -0.02

8.00 4.00 -3.98 7.98 -0.02

10.00 5.00 -4.98 9.98 -0.02

12.00 6.02 -5.96 11.98 -0.02

14.00 7.02 -6.96 13.98 -0.02

16.00 8.04 -7.98 16.02 0.02

18.00 9.04 -8.98 18.02 0.02

20.00 10.04 -9.98 20.02 0.02

22.00 11.06 -10.98 22.04 0.04

24.00 12.06 -12.00 24.06 0.06

26.00 13.06 -13.00 26.06 0.06

28.00 14.08 -14,02 28.10 0.10

30.00 15.08 -15.02 30.10 0.10

32.00 16.08 -16.04 32.12 0.12

34.00 17.10 -17.04 34.14 0.14

35.80 17.90 -17.86 35.76 -0.04
The uncertainty of measurement was + 0.11 inH,O
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
-000-
Wapel P
wnensluaiunu
a 1099525

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES UIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Gertificats No::/ 23P001
Page: 10f2

Equipment : U Tube Manometer
NNty Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.178/2561

Condition As-Received: Used Item

Received Date: 03 March 2022
Calibration Date: 12 March 2022
Reference: 2203-0131WSC Submitted by: United Analyst and Engineering Consuitant Co.,Ltd.

Ambient Temperature: (23 + 2) °C
+15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: ( 50
Atmospheric Pressure: 1010 mbar
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

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

Condition of this result of calibration
1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0110-21 09 Aug 2022
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inHz0

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

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the

1al System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory : Aktapol P.
Issue Date : 14 March 2022 [ ] Phalinee Prabpaipal

[ ] Sura Suwannasri

[/fAnapo! Panurach

wnmslununu

B 0282414
S,
S %
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §-5—"-
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i{a;f:\\%\

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 % 77"N0
TEL. 0-2717-3000-24 FAX. 0-2719-9484 2l NSC-TISLTIS17025
CALIBRATION 0008

Certificate No. : 21P2499

Certificate of Calibration sl

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: ¥
ID No.: UAE.ANV.122/2550

Condition As-Received: Used Item

Received Date: 20 July 2021
Calibration Date: 21 July 2021
Reference: 2107-0570WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature:  ( 23 + 2) °C
81Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 £15) %

Atmospheric Pressure: 1009 mbar

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

Condition of this result of calibration
1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0053-21 08 Apr 2022
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.This instrument was used clean air as pressure media.
5.The certificate is valid only to the item calibrated on date and place of calibration.

6.This Certification is traceable to the { System of Unit maintail ati-

-National Institute of Metrology Thailand (NIMT)

Calibrated by : ~ Suwit Aussarree PP Signatory : Abtapel P.
Issue Date : 22 July 2021 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri
j/}/Anapof Panurach

wnmslununu
B 0264462



Cert.No.: 21P2499

ME United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Road, F Bangkok 10260
o ot Tel. 0 2763 2828 Fax O 2763 2800 Www. com E-mail: com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 4,2021
Page: 20f 2
Equipment : Ga (NO2) Model : 42i
Result of Without Range : 960 hPa to 1030 hPa il £6as Analyzeri(NO2 = o i e
Function:- Absolute Pressure Scale Interval : 1 hPa( The Fifth Estimate ) Manufacturer: _Thermo Scientific 2 Serial Number: 1191503038
Increasing Pressure —— =
[Applied Pressure (hPa) | 957.66 | 969.27 | 980.15 | 990.48 | 1000.69 | 1010.75 [ 1020.58 | 1029.49 = . =
i i Dilutor Detail
UUC" Indication (hPa) 960.0 | 9700 | 980.0 | 990.0 | 1000.0 | 1010.0 | 10200 | 1030.0 1 Standard Gas Concentration Dilutor Detall ones
Error (hPa) 2.34 073 | -015 | -048 | 069 | -0.75 | -058 | 051 [ Sulphur Dioxide (SO2) 4475 ~ PPM  Manufacturer : _Thermo Scientific
D Ing P Nitric Oxide (NO) 45.35 ___ PPM  Model: 46l
ecreasing Pressure pocesee ; .
Applied Pressure (hPa) | 1029.61] 102069 | 1010.80] 1000.75] 99059 | 980.30 | 969.41 | 957.79 Methane! (CHy) S ICSG]  PPM  Serial Number:; 21180540071 -
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 [ 1000.0 | 990.0 | 980.0 [ 970.0 | 960.0 Carbon Monoxide (CO) LO07 e 2o
Error (hPa) 039 | 069 | 080 | 075 | 058 | 030 | 069 | 221 Cylinder No. : _CC159599
Expiration Date : ~Jul 30,202
The uncertainty of measurement was + 0.30 hPa h - =
* UUC = Unit Under Calibration i-point gas test data_ B o T
The reported uncertainty of measurement was based on a standard uncertainty multiplied =
by a coverage factor k = 2, providing a level of confidence of approximately 95 %. Reference Value (ppb) Di:P'::;V?:;b) Difference Error |Percent Error|  [% Error ]
006+ Level 1 |Zero 0.0 1.1 1.10 1.10 1.10
Level 2 [20.00% 100.0 101.1 1.10 1.09 1.09
Level 3 [40.00% 200.0 201.3 1.30 0.65 0.65
Level 4 [60.00% 300.0 3015 1.50 0.50 0.50
Level 5 [80.00% 400.0 400.6 0.60 0.15 0.15
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.70
‘Acceptable Limit £ 5%
450
400 406
| 3
g 30
| 7 a0 5
3
g o >
g 200
S 150
£ 100 7
50
0 d=rd
0 50 100 150 200 250 300 350 400 450
Reference value (pph)
Calcula by
| -~ . ,‘
1 ' A#’A of P Page 1 of 1 1 '
a 1062243
@g@ United Analyst and Engineering Consultant Co., Ltd. ME United Analyst and Englneerlng Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 3 Soi Udomsuk 41, it Road, P Bangkok 10260
Cowsitran cownr o Tel- 0 2763 2828  Fax 0 2763 2800 wwww, o Bl 00m LT MIST DRI  Tel, 0 2763 2628 Fax O 2763 2800 www. com E-mail: com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
TestDate  :Nov 10,2021 TestDate  :Nov 10,2021 ‘
|
Equipment : _ Gas Analyzer (NO2) I Model : 42 Equipment : Gas Analyzer (NO2) - _ Model : 42 e R |
Manufacturer:  Thermo Scientific Serial Number : 1201497724 Manufacturer:  Thermo Scientific Serial Number : 1201497725 |
_ Thermo Scientific i 12 4
e . Do r — 0l
Standard Gas Concentration Dilutor Detail | Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44.75 PPM  Manufacturer : _Thermo Scientific Sulphur Dioxide (SO2) 4475 ~ PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.35 PPM  Model : 146i ~ Nitric Oxide (NO) PPM  Model : 1460 2|
Methane (CHs) - . PPM Serial Number : 1180540071 Methane (CHs) _ PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 1007 Carbon Monoxide (CO)
Cylinder No. : C 5 Cylinder No. :
Expiration Date : R | Expiration Date :
T _ Multi-point gas test data 2| i e Multi-point gas testdata B
Reference Value (ppb) Analyzer Display | picre ence Error | Percent Error [% Error ] Reference Value (ppb) [Aralyzes Difference Error |Percent Error|  [% Error ]
(ppb) Display (ppb)
1 Level 1 Zero 0.0 11 1.10 1.10 110 Level 1 [Zero 0.0 0.9 0.90 0.90 0.90
Level'z_120.00% 100.0 1013 150 128 123 Level 2 |20.00% 100.0 1012 1.20 119 119
level 3 140.00% 200 = 1.30 21 Lt Level 3 |40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 160.00% S00.0 Lt - pe0 fis0 Level 4__[60.00% 300.0 300.5 0.50 0.17 0.17
Level 5 [80.00% 400.0 400.1 0.10 0.02 0.02 Lovel 5 |80.00% 200.0 200.1 0.10 0.02 0.02
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.71 Remark | Measuring Range 500.0 ppb ‘Average Diference (%) 0.52
‘ :Acceptable Limit + 5% - ‘Acceptable Limk £ 5%
450 Multl-Point Gas Test Chart | Multi-Point Gas Test Chart
~ 40 ! I 450
& | | i — 400 466-+
£ ™ i 2 0
F a0 £
g 250 £ 00
8 o [ e & a0
5 : a
5 150 | 5 200
IS | = % 150
50 ; ! 2 100
0 ! ! 50
0 50 100 150 200 250 300 350 400 450 0 4=
Referencs value (pgb) 0 50 100 150 200 250 300 350 400 450
—e— Analyzer Display | Reference value (ppb)

<\Calc ate by mevevgy
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Page 1 of 1
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@}_/[EE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
T AR 1ST A GRS

'CONSULTANT COMPANY LMIES Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 17,2021

Equipment : Gas Analyzer (NOz) Model : 42i

Manufacturer:  Thermo Scientific _ Serial Number : 1201497726

Standard Gas Concentration Dilutor Det:

Sulphur Dioxide (SO2) 4475 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 4535 PPM  Model : 1461
Methane (CHz) RS PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 1007

Cylinder No. : CC159599

Expiration Date : Jul 30,2022

nt gas test data

\ Reference Value (ppb) Analyx(:;:)lsplay Difference Error | Percent Error [% Error ]

| [Level 1 [zero 0.0 12 1.20 1.20 1.20

1 Level 2 20.00% 100.0 101.4 1.40 1.38 138
Level 3 40.00% 200.0 2013 1.30 0.65 0.65
Level 4 60.00% 300.0 3009 0.90 0.30 0.30
Level 5 80.00% 400.0 400.2 0.20 0.05 0.05
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.72

| :Acceptable Limit + 5%

i-Point Gas Test Chart |

450 .
= 400 . .
g a0 | - — |
s T T
| 3 300 ‘ = e |

s
& 250
S 20 L. e |
§
S 150 | =
] |
£ 0 A‘/«\/ i

50 = I

0 |

0 50 100 150 200 250 300 350 400 450

Reference value (ppb)
T —— Analyzer Display
/)

g l$alcu| e by ve by

m\epar | U
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Page 1 of 1

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

e coun s Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com

MULTI-POINT GAS TEST REPORT

Test Date : Dec7,2021

Equipment : GasAnalyzer(SOz) ~ Model: 4310 "
Manufacturer:  Thermo Scientific Serial Number : 1200906876

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 44.75 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.35 PPM  Model : 146i

Methane (CHs) Cineiie 2 PPM  Serial Number : 1180540071 &
Carbon Monoxide (CO) 1007

Cylinder No. : CG159599.

Expiration Date : Jul 30,2022

i-point gas test data e -

Reference Value (ppb) Di:p’::;"::;b) Difference Error |Percent Error|  [% Error ]
Level 1_[zero 0.0 17 170 170 170
Level 2 [20.00% 100.0 1013 130 128 128
Level 3__|40.00% 200.0 2015 150 0.74 0.74
Level 4 [60.00% 300.0 3015 150 0.50 0.50
Level 5 [80.00% 300.0 300.9 0.90 0.22 0.22
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.89

:Acceptable Limit £ 5%

oint Gas Test Chart

T

450
400
=
S 350
7 300 5
I3
E w
5 200
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< 100
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0
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. Airgas Specialty Gases
‘Aingas USA, LLC
CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol

Part Number: E04NI99E15A01D3 Reference Number:  122-402135167-1
Cylinder Number: EBO0143262 Cylinder Volume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Jun 21, 2021
Expiration Date:
— p Jun 21, 2024
in “EPA ulw ty Protocol for Assay and Cenw’cauan of Gaseous Calibration Standards (May 2012)" document EPA

listed. Analytical for analytical interference. This cy
ylinder has a total analytical
un:uﬂaymy a5 stated below with 3 confidence level of 95%. Thm are no s:gmﬁcin( lmpunnss which affect the use of this calibration mixture. All ccm:en(rahons‘:ve ona
lefmole basis unless otherwise noted.

D0 Notse T This Cylider beiow 100 psig.ie. 0.7 megapascals.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method L i Dates
NOX 45,00 PPM 45.96 PPM G1 +-1.4% NIST Traceable 06/14,
4% /2021, 06/21/2021

gDLRIC OXIDE 45.00 PPM 45.94 PPM G1 +1-1.4% NIST Traceable 06/14/2021, 06/21/2021

FUR DIOXIDE 45.00 PPM 44.68 PPM G1 +1-1.0% NIST Traceable 06/14/2021, 06/21/2021
CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +/-0.7% NIST Traceable 06/14/2021
NITROGEN Balance

R R
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 20081120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN Feb 02, 2025
PRM 12386 D885025 8.91 PPM NITROGEN DIOXIDE/AIR Feb 20, 2020
GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN Feb 18, 2023
NTRM 16011043 CC4732717 49,02 PPM SULFUR DIOXIDE/NITROGEN Jun 17, 2022
NTRM 14060119 CC434277 990.9 PPM CARBON MONOXIDE/NITROGEN Nov 15, 2025
The SRM. PRM or RGM noted above Is orly in reference to the GMIS used in the assay and not part of the analysis. '
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint C:
Nicolet 6700 AHR0801333 CO FTIR Jun 03, 205
Nicolet 6700 AHR0801333 NO FTIR Ju: 03v 202
Nicolet 6700 AHR0801333 NO2 FTIR Jun 03' 2021
Nicolet 6700 AHR0801333 SO2 FTIR Jun 03' 2021

Triad Data Available Upon Request
NOTES:PO #5221002807

GROSS WT: 28.40kg

NET WT: 4.73kg

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

Approved for Release

wnm:'nunauqu

MEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Road, Bangchak, Bangkok 10260
wereD kv p0

CousoLtant couany umto  Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com

| MULTI-POINT GAS TEST REPORT

| Test Date : Nov 22,2021

Equipment : Gas Analyzer (SO2) Model : 43
Manufacturer:  Thermo SCIENTIFIC Serial Number : £ 1132920012

Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (SOz) 44.75 = PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 4535 _ PPM  Model: 146i

Methane (CH4) PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 1007

Cylinder No. : CC159599 &

Expiration Date : Jul 3012022

Multi-point gas test data

Reference Value (ppb) Analy?::’bb)nsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 13 1.30 1.30 1.30
| |Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 201.1 1.10 0.55 0.55
Level 4 60.00% 300.0 3013 1.30 0.43 0.43
Level 5 180.00% 400.0 400.9 0.90 0.22 0.22
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.68

:Acceptable Limit + 5%

@ | Multi-Point Gas Test Chart |
400 +——1 -
350

7
| |

300 | s | ]
T
‘ | |

— 4609 |

250 {—
200 |
150
100 4—— |l B
50 _ s | [

0

Analyzer Display(ppb)

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

—+— Analyzer Display
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.

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

RAS

UNITED ANALYST AND ENGREERING
CONSULTANT COMPANY LIKITED

IS

com E-mail: cd
: CONSULTANT COMPANY LIMTED

| MULTI-POINT GAS TEST REPORT

MULTI-POINT GAS TEST REPORT

‘ Test Date : Nov 22,2021 Test Date : Nov 22,2021

| E=SMIe 2 ST Do is o (oo sl L i e
Equipment : _Gas Analyzer (SOz) Model : GRS el Equipment : Gas Analyzer (S02) Model :

‘ Manufacturer:  Thermo SCIENTIFIC Serial Number : 11182920013 O Manufacturer : Thermo SCIENTIFIC Serial Number :

Dilutor Detail

| Standard Gas Concentration

Standard Gas Concentration

| Sulphur Dioxide (S02) 44.75 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SO2) 44.75 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.35 PPM  Model : 146 el Nitric Oxide (NO) 45.35 PPM  Model : 146i
Methane (CHs) & e e PPM  Serial Number : 1180540071 Methane (CHs) -5 el PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 1007 Carbon Monoxide (CO) 1007
Cylinder No. : CC159599 | Cylinder No. : CC159599
Expiration Date : Jul 30,2022 i Expiration Date : Jul 30,2022
SR 2 Multi-point gas e 52 R Multi-point gas test data R e P St
Analyzer = 9% E Analyzer Display | _. 6
| Reference Value (ppb) Display (ppb) Difference Error |Percent Error|  [% Error ] Reference Value (ppb) (ppb) Difference Error | Percent Error | [% Error ]
| |tevel 1 |zero 0.0 1.5 1.50 1.50 1.50 Level 1 |zero 0.0 09 0.90 0.90 0.90
| |tevel 2 [20.00% 100.0 101.3 1.30 1.28 1.28 ‘ Level 2 [20.00% 100.0 1011 1.10 1.09 1.09
| |tevel 3 [40.00% 200.0 201.4 1.40 0.70 0.70 Level 3 |40.00% 200.0 2013 1.30 0.65 0.65
Level 4 [60.00% 300.0 300.9 0.90 0.30 0.30 Level 4 |60.00% 300.0 3015 1.50 0.50 0.50
Level 5 [80.00% 400.0 400.5 0.50 0.12 0.12 Level 5 [80.00% 400.0 400.9 0.90 0.22 0.22
| Remark : Measuring Range 500.0 ppb Average Difference (%) 0.78 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.67
| :Acceptable Limit 4 5% :Acceptable Limit + 5%
R Bt e vttt}
50 t Gas Test Chart ‘ 4sd i Multi-Point Gas Test Chart |
g = g @ : .
2 a0 : B | Lo [
& 300 2 e I I R
s B .
5 o 5 o g [ [
E 200 g 5 I B —
& 100 7% [
| 50
‘ 50 o | [ |
‘ 0 0 50 100 150 200 250 300 350 400 450
0 50 100 150 200 250 300 350 400 450
| Reference value (ppb)
Reference value (ppb)
|
‘ |
|
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ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
o Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: om
. ﬁ- o Specialty Gases CoNsuLTANT CopakY LTz T
"'gas ‘Airgas USA, LLC
. 630 United Drive
an Alr Liquide company Durham, NC 27713
Airgas.com
BER MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS TestDate  :Nov 24,2021
Grade of Product: EPA Protocol S e S B e
gar_t Number: E04NI99E1 5A01D3 Reference Number:  122-402135167-1 Equipment : _Gas Analyzer (CO) Model : 48i i
LY"ﬂder Nl:xmber. EB014326 Cylinder Volume: ~ 144.4 CF Manufacturer:  Thermo Sci Serial Number : 1200636464
aboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG — ——
ZGVZ Number: B22021 Valve Outlet: 660 .
as Code: CO,NO,NOX,802,BALN ificati : — —— . —
e icion Batbs Uits oy aon Dale:  Jun 21,2021 Standard Gas Concentration Dilutor Detail
Cerfification performed i n e Sulphur Dioxide (SO2) 44.75 PPM  Manufacturer : Thermo Scientific
: s in ik S P m ty Protocol for Assay and Cemfcahan of Gaseuus Calibration Standards (May 2012)" document EPA i
et S o s 1o Tt B e e s v o i b = S -
H bl
{ aleimls basis nless oih ; 5 eforalot misita: AR oncanketcng i on Methane (CHs) - PPM  Serial Number : 1180540071
| Do Not Use This Cylinder below 100 psig, megapascal Carbon Monoxide (CO) 1007 PPM
Somuonsnt Requested Aot AINALYTICA.: R‘.ES}JLTS Cylinder No. : CC159599
ctual rotocol Total Relative
Concentration  Concentration Method Uncertainty ﬁsa?:! | Expiration Date : Jul302022
i NOX 45.00 PPM 45.95 PPM ] +-1.4% NIST Traceable 611412021, OB/21720 B — S
4% ; 21
: NITRIC OXIDE 45.00 PPM 45.94 PPM 61 +1-1.4% NIST Traceable 08/1412021, 06/21/2021 Multi-point gas test data
i ts::;glém ?vl‘g)sous 45.00 PPM 44.68 PPM G1 +1-1.0% NIST Traceable 06/14/2021, 06/21/2021 | i
i WRE 1000 PPM S4,8.PPM e +-0.7% NIST Traceable 0671412021 Reference Value (ppm) Analyzer Display | picco once Error | Percent Error | [% Error ]
NITROGEN Balance L (ppm)
R T R
CALIBRATION STANDARDS Level 1 Zero - 0.0 1.2 é; ;; :;
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date el 2 20.00% o s 2.9 2.9
o
NTRM 20061120 CC708068  49.82 PPM NITRIC OXIDE/NITROGEN Feb 02, 2025 Lovel 3 __140.00% 200 206 9.6 i :
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR Feb 20, 2020 Level 4__160.00% 200 e = 2 2
GMIS 401423838102 CC505581 4,348 PPM NITROGEN DIOXIDE/NITROGEN Feb 18, 2023 Level 5 ]80.00% ] 404 04 L0 10
m:x :3311043 CC473277 48,02 PPM SULFUR DIOXIDE/NITROGEN Jun 17, 2022 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.17
60119 CC434277  §90.9 PPM CARBON MONOXIDE/NITROGEN ; ; s
The SRM, PRM or RGM noted above Is only In reference to the GMIS used in the assay and not part of the analysis. Horinzozn Hecepiabie Link.+ 5% -
_AN.AL“YTICAL EQUIPMENT Multi-Point Gas Test Chart'
Instrument/Make/Model Analytical Principle Last Multipoint Calibration _
Nicolet 6700 AHR0801333 CO FTIR £ 404
Nicolet 6700 AHR0801333 NO FTR j:: gg ;gﬂ é
Nicolet 6700 AHR0801333 NO2 FTIR Jun 03, 2021 3 ’
Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021 =
. i 5
Triad Data Available Upon Request % 5
NOTES:PO #5221002807 i .
GROSS WT; 28.40kg o 50
NET WT: 4.73kg | )
Reference value (ppm)
—+— Analyzer Display
|
e
‘ \\ \ Calcuzlate by
My fc oy
The analytical test results reported on this certificate relate only to §
the cylinder number specified above. This concludes the test report.
CERT 3082.01
Approved for Release oiuﬂ
LBNSTRLIAIUARU. Page 1 of 1
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ME United Analyst and Engineering Consultant Co., Ltd. ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

UNITED ANALYST AYO

oo cama Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail:

MULTI-POINT GAS TEST REPORT

Test Date : Nov 24,2021

_Gas Analyzer (Co)
Thermo Scientific

Model :
Serial Number :

Equipment :
Manufacturer :

Dilutor Detail

= S

Standard Gas Concentration

Sulphur Dioxide (S02) 44.75 PPM  Manufacturer
Nitric Oxide (NO) 45.35 PPM  Model :
Methane (CHa) = _ PPM  Serial Number :
Carbon Monoxide (CO) PPM

| Cylinder No. : 159599
Expiration Date : ~Jul 30,2022

Multi-point gas test data

48i 7
1200636465

Thermo Scientific
_146i
1180540071

Analyzer »
i t Error % Erro
Reference Value (ppm) Display (ppm) Difference Error |Percent [% Error ]
Level 1 Zero 0.0 0.9 0.9 0.9 0.9
Level 2 20.00% 10.0 10.2 0.2 2.0 2.0
Level 3 |40.00% 20.0 20.3 0.3 1.5 1.5
Level 4 60.00% 30.0 30.6 0.6 2.0 2.0
Level 5 80.00% 40.0 40.8 0.8 2.0 2.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.65
:Acceptable Limit £ 5%
Mul nt Gas Test Chart
50

§ 408

g 0.6

2

5 03

E}

2 0.2

<

0 405
0 50
Reference value (ppm)
A
rove by
b U

v, Lez/
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Covairrint coumr cares  Tel. 0 2763 2828 Fax 0 2763 2800 www.

com E-mail:

Test Date : Nov 24,2021
Equipment : Gas Analyzer (CO) Model :
Manufacturer:  Thermo Scientific Serial Number

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) 44.75 PPM  Manufacturer :
Nitric Oxide (NO) 45.35 PPM  Model :
Methane (CHs) 2 Ern i PPM  Serial Number :
Carbon Monoxide (CO) 1007 PPM

Cylinder No. : _CC159599

Explranon Date : Jul 30,2022

Multi-point gas test data

MULTI-POINT GAS TEST REPORT

48i
: 1200636466

Thermo Scientific
146i
1180540071

Reference Value (ppm) Analy(l:;:‘l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 1.0 1.0 1.0 1.0
Level 2 20.00% 10.0 10.4 0.4 3.8 3.8
Level 3 40.00% 20.0 20.2 0.2 1.0 1.0
Level 4 60.00% 30.0 30.4 0.4 1.3 1.3
Level 5 80.00% 40.0 40.6 0.6 15 1.5
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.73
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50
3 406
| 5 |
2 4
2 |
a
= ¥
| N
| 2 4
| <
0
0 50
Reference value (ppm)
| —— Analyzer Display
| |
| (“ |
! Calcylate by Prove by |
e Ve nu b
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M% United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
o s s Tel. 02763 2828 Fax 0 2763 2800 www, com E-mai: t.com .
) Specialty Gases
"'gas Airgas USA, LLC
: . 630 United Drive
an Alr Liquide company Durham, NC 27713
- Airges.com
MULTI-POINT GAS TEST REPORT
|
| TestDate  :Nov24,2021 CERTIFICATE OF ANALYSIS
‘ it i Grade of Product: EPA Protocol
| Equipment : Gas Analyzer (CO) Model : AR Part Number: E04NI99E15A01D3 Reference Number:  122-402135167-1
Manufacturer: _Thermo Scientific Serial Number: 1200636467 Cylinder Number:  EB014326, Cylinder Volume:  144.4 CF
= - Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
- - . ol ZGVZ Number: B22021 Valve Outlet: 660
S - as Code: ificati :
| standard Gas Concentration Dilutor Detail { CO’NO'NOX'SOEZ)’:,:,I;QOH Date: J Czsmﬁcahon Date: Jun 21, 2021
Sulphur Dioxide (SO2) 44.75 PPM  Manufacturer : Thermo Scientific f e _7': :_Jun 21, 2024
. : . ! ility Protocol for Assay and Cenw’cahan of Gaseous Calibration Standards (May 2012)" d¢
Nitric Oxide (NO) 45.35 PPM  Model : 246} ! g o8 S e, Aoy o et o Sadbeon ooty T et T o o )
Methane (CHs) = ~ PPM  Serial Number: 1180540071 i re ot no sigifcant imputeswhich a =.cl e 030 of i calbraton mvire, Al concentatons i a
% D
Carbon Monoxide (CO) 1007 PPM 7 9 Not Use This Cylinder below 100 £5ig. 7 megapascal
Cylinder No. : CC159599 | Component R ted A . ALYXTICAL RESULTS
. eques ctual Protocol Total Relati
| Expiration Date : _Jul 30r2022 Concentration  Concentration Method Uncertainty ﬁiﬁ;‘;’
— E - : NOX 45.00 PPM 45.96 PPM ] +1-1.4% NIST Traceable 06/
e e 4% 1412021, 06/21/2021
Multi-point gas test data 5 NITRIC OXIDE 45.00 PPM 45.94 PPM 61 +1-1.4% NIST Traceable 06/14/2021, 06/21/2021
i ts::galé?« ?vl‘g)sou:m 45.00 PPM 44.68 PPM G1 +1-1.0% NIST Traceable 0611412021, 06/21/2021
Reference Value (ppm) Analyzer | hiecorence Error |Percent Error|  [% Error ] . 1000 PPM 984.8 PPM 61 +-0.7% NIST Traceable 06114/2021
Display (ppm) ROGEN Balance
Level 1 |Zero 0.0 13 1.3 13 13 CALIBRATION STANDARDS
Level 2 |20.00% 10.0 10.7 0.7 gvz gi Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
Level 3 |40.00% 20.0 20.5 0.5 g - NTRM 20081120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN Feb 02, 2025
| |Level 4 160.00% 300 307 07 24 &3 PRM 12386 685025 .91 PPM NITROGEN DIOXIDE/AIR Feb 20, 2020
| [Level 5 [80.00% 40.0 40.9 0.9 2.2 2.2 : aMis 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN Feb 18, 2023
Remar: Measuha FaEge 50.0 ppm ‘Average Difference (%) 2.05 : NTRM 16011043 ccar32r7 48.02 PPM SULFUR DIOXIDE/NITROGEN Jun 17, 2022
R NTRM 14060119 CC434277 990.9 PPM CARBON MONOXIDE/NITROGEN Nov 15, 2025
‘Accep +5% The SRM, PRM or RGM noted above Is only In reference to the GMIS used in the assay and not part of the analysis. !
Multi-Point Gas Test Chart ANALYTICAL EQUIPMENT
- Instrument/Make/Model Analytical Principle Last Multipoint C:
= Nicolet 6700 AHR0801333 CO FTIR
g 409 Nicolet 6700 AHR0801333 NO FTIR j:: gg ;gﬂ
£ -~ Nicolet 6700 AHR0801333 NO2 FTIR Jun 03, 2021
g Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021
a e ,
P 05
E Triad Data Available Upon Request
z 7 NOTES:PO #5221002807
Lo GROSS WT: 28.40kg
0 50 NET WT: 4,73kg
|
| Reference value (ppm)
—a— Analyzer

%
‘ % Calc7hate by
. 'C f/ The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

Approved for Release

wnm:'nunauqu
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 16 August, 2021 Certification No. 385/21
Page : 1 of 7
o P

Object : wisnsilansaadagaiiuainen
Manufacturer : LSl
Type b4 Dato Logger E-LOG 305 wind speed and wind direction DNA 827

Thermoigrometers DMAB75 Barometer DQA 801
Mfg Code e Dato Logger 19040308 wind speed and wind direction 19020211

Thermoigrometers 19010187 Barometer 19040219
Customer § United Analyst and Engineering Consultant Co.,Ltd.

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1011.2 hPa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.L.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802

STANDARD BAROMETER

igi
1 1
Calibrated by : (/\bw Sigfed : i

Mr. Watcharapol Subwat r. Pisood Promsut

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 20 July, 2021 Certification No. 354/21
Page : 1 of 7
Object : irasilonsadngrieainen
Manufacturer : LSl
Type 8 Dato Logger E-LOG 305 wind speed and wind direction DNA 827
Thermoigrometers DMAB75 Barometer DQA 801
Mfg Code 7 Dato Logger 19040406 wind speed and wind direction 19020214
Thermoigrometers 19050007 Barometer 19040190
Customer 1 United Analyst and Engineering Consultant Co.,Ltd.

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1007.8 hPa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.L.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802

STANDARD BAROMETER

Calibrated by : \\E{Sb\wﬁ:ﬂ

Mr. Watcharapol Subwat

Mechanical Engineer

Calibrated by : C\% O rg\

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Wind Speed And Wind Direction Certification No. 385/21
16 August, 2021 Model DNAS21 S/N 19020211 Page : 2 of 7
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 = = = 1.0 0.00
3.02 5 = = 27 0.32
5.00 * = = 5.0 0.00
7.04 = = = 6.7 0.34
9.02 - N * 9.0 0.02
11.02 . = » 10.7 0.32
13.01 = - = 13.0 0.01
15.01 » - . 14.7 0.31
17.02 = - - 17.0 0.02
20.02 = - - 19.7 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180
270

Mr. Watcharapol Subwat

Mechanical Engincer

THAI METEOROLOGICAL DEPARTMEN.

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

The Result of Calibration

Wind Speed And Wind Direction Certification No. 354/21
20 July, 2021 Model DNAS21 S/N 19020214 Page : 2 of 7
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
misec inches | inches | hPa m/sec misec
1.00 % 5 = 0.9 0.10
3.02 - = 2 2.7 0.32
5.00 & = = 4.9 0.10
7.04 = - = 6.7 0.34
9.02 = = = 89 0.12
11.02 5 3 = 10.7 0.32
13.01 - # = 13.0 0.01
15.01 # = & 14.7 0.31
17.02 = - = 17.0 0.02
20.02 = T 2 19.7 0.32

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270
Calibrated by : HQA)MK
Mr. Watcharapol Subwat Me

Mechanical Engineer




INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO, ansi
Accme

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND S UM St el 460
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LARORATORY.
I 1 FAX: (66)0-2116-7140 TION Can

Page10f2

Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,.LTD. Certificate No : 21-ACT-327
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Request No : Req-2021-0995

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 2

Manufacturer : LARSON DAVIS Range : 94, 114 dB / 1000 Hz
Model : CALIS0 Intrument Status :  Used

Serial Number 16171

ID : UAE.EFM.117/2562

Calibration Environment and Details

Temperature 4(23:%2°¢)
Humidity : (5020 %RH )
Barometric Pressure : (1013 £10.0 hPa)

Received Date : 22 July 2021

Calibration Date : 24 August 2021

Location of Calibration : LAB | Acoustic

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

Page20f2

Sound pressure level

Certificate No : 21-ACT-327

Request No : Req-2021-0995

Calibration Results : Without Adjustment

Calibration Range Without Adj (dB) Adj (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (£dB) Class 2 (£ dB)
94 dB /1000 Hz 94.10 0.10 - 0.12 0.40
114 dB / 1000 Hz 114.12 0.12 - - 0.11 0.40
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit

(Hz) Measured (Hz) [ Error (%) | Measured (Hz) | Error (%) (£ %) Class 2 (£ %)
94 dB/ 1000 Hz 1000.00 0.00 % 2 0.10 LY
114 dB/ 1000 Hz 1000.00 0.00 = = 0.10 1157

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

Calibration Procedure

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

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 14 May 2022

THD Multimeter 2015 1047765 NIMT 21 January 2022

Traceability + This certi provid: ility of to national standard, and to the

realization of the international System of Units (SI).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.

Calibrated By : me Approved By : i

Mr. Pacit Mathavorn

Mr. Noppadon Luangart

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 24 August 2021

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Inggumelbt Co., Lt
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd. Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI=TIS 17025
CALIBRATION 0394

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 2 (£ %)
94 dB / 1000 Hz 0.04 = 0.40 3.0
114 dB/ 1000 Hz 0.21 = 0.40 3.0
Note :
- Acceptance limit was IEC60942:2017 Class |
- The calibration results exclude the calibrator pressure correction
~ The calibration results exclude the microphone volume correction
End of Calibration
The results related only 10 the tem calibrated. The certifcate shall ot be reproduced exceptin fll, without written appoval of the Innovative Instrumgt Co., Lid
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Continuation of Calibration Certificate

Cert. No. : ACL22088
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01010782 / 194537 / 14660

ID No.: -

Condition As Found : GOOD

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

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

Customer :

THAILAND.
Location : =
Ambient Temperature : (230+£3) °c
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 £20 ) %
Received Date : 11 APRIL 2022
Calibration Date : 18-22 APRIL 2022
Date of Issue : 25 ARPIL 2022

Nathakorn Pisutpaisan

Al o 2

(  Thanakul Petchurai )

Calibrated by :

Approved by :

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

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

wnmslunugu

QF-TS12-04-04-020664

Cert. No. : ACL22088
Job No. : VC65AC0045
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265  09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265  09-Feb-23
Digital Multimeter 34461A MY 60024273 EEL.BP. 05/0265  09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

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

3.1 National Institute of Metrology (Thailand).

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

lﬂﬂﬂ"l‘i‘lljﬂ'JUQ&I
S R

QF-TS12-04-04-020664



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

1ssociates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22088
Job No. : VC65AC0045
Pages : 3of8

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v = 0.2 0.2
6. Long - term stability v = 0.1 0.1
7. Level linearity on the reference level range v " 0.2 0.3
8. Level linearity including the level range control v & 0.2 0.3
9. Tone burst response v e 0.2 0.3
10. Peak C sound level v - 0.2 035
11. Overload indication v 3 0.2 0.25
12. High level stability v 2 0.1 0.1

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

wnaslumuau

Continuation of Calibration Certificate

7 e

Cert. No. : ACL22088
Job No. : VC65AC0045
Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Bz) Flat C-weight A-weight iiogentence
Limits
63 -0.1 0.0 -0.1 £2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 IS
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
e (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Brequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
1
wnmslunugu
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associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22088

Job No. : VC65AC0045
Pages : 4o0f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

14.2

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.8
Flat 24.3

3. Acoustical signal tests of frequency weightings

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

QF-TS12-04-04-020664

SITHIPORN

associates

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 3 ; Acceptance
Flat C-weight A-weight .
Limits
125 0.1 0.1 0.1 *1.5
1000 0.0 0.0 0.0 +1.0
8000 0.4 0.5 0.5 +5.0
it

£e

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL22088

: VC65AC0045
: 6o0f8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 101
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 o101
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 101
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 101
124.0 124.0 0.0 1.1
119.0 119.0 0.0 £11
114.0 114.0 0.0 =101
109.0 109.0 0.0 E£1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 11
94.0 94.0 0.0 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 £131
79.0 79.0 0.0 331
74.0 74.0 0.0 141
69.0 69.0 0.0 £ 151
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 # 1.1
54.0 54.0 0.0 £1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 #i1i]
39.0 39.0 0.0 .
34.0 34.0 0.0 +1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 +1.1
27.0 26.9 -0.1 £1:1
26.0 25.9 <01 +]1.1
25.0 24.9 -0.1 +1.1

1
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
asagclakes CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL22088

: VC65AC0045
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 l 108.0 107.9 -0.1 1:5;25.0
Fast 2 8 117.0 117.0 0.0 103255
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 153250
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 195590
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 135.4 -1.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 &
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 £2.0

I.ilﬂﬂ"l‘i‘lljﬂ'J‘U t|
b .
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY : -

451-451/1 Sirinthorn Rd. Bangb Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-c ithiphorn.com http://wwwisithiphormn.com € 0394

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 01010783 / 194538 / 14661

ID No.: =

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 SOl UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.
Location : =
Ambient Temperature : (23.0 £3) el
Pressure : (1013 =3 ) kPa
Relative Humidity : (50.0 £20 ) %
Received Date : 11 APRIL 2022
Calibration Date : 18-22 APRIL 2022
Date of Issue : 25 ARPIL 2022

Calibrated by : Nathakorn Pisutpaisan

L

( Thanakul Petchurai

Approved by :

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

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

wnmslunugu
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assocIates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22088
Job No. : VC65AC0045
Pages : 8of8

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following ding a lavel of confid of approxi ly 95 %

End of Calibration Certificate

wenaslumuny
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates ~
e CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22089
Job No. : VC65AC0045
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of fi i
Standard Instruments.

with hoic chamber and Reference

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-2. 04-Feb-23
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265  09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265  09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265  09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

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

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological R h (TISTR).

Lanms‘lumﬂ
QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

: ACL22089
: VC65AC0045
: 30f8

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(48) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz ¥ - 03 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 4 - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - = = 1.0
5. Frequency and time weightings at 1 kHz v = 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v = 0.2 0.3
10. Peak C sound level v - 02 0.35
11. Overload indication v - 02 0.25
12. High level stability v z 0.1 0.1
1
enanslueu
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22089

Job No. : VC65AC0045
Pages : 4of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

14.7

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

Frequency Measured value
Weighting (dB)
A - weight 12.6
C - weight 18.6
Flat 23.8

3. Acoustical signal tests of frequency weightings

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

QF-TS12-04-04-020664

SITHIPORN

1ssociates

Frequency Deviation from various frequency weighting response curve (dB)

(Hz) Flat C-weight | A-weight fexepiie
Limits
125 0.1 0.1 0.1 +1.5
1000 -0.1 -0.1 -0.1 + 1.0
8000 -0.7 -0.7 -0.7 +5.0
1

wnmslunugu
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL22089
Job No. : VC65AC0045
Pages : 50f8
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(He) Flat C-weight | A-weight i oeptance
Limits
63 -0.1 -0.1 -0.1 +2.0
125 -0.1 0.0 0.0 1.5
250 0.0 0.0 0.0 gl
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 *1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 £0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
1
wnmslunugu

QF-TS12-04-04-020664

7 LI

Cert. N
Job No.
Pages
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance

Value Value Value Limits

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

137.0 137.0 0.0 E11

136.0 136.0 0.0 ikl

135.0 135.0 0.0 A

134.0 134.0 0.0 14

133.0 133.0 0.0 +1.1

132.0 132.0 0.0 1.1

131.0 131.0 0.0 £1.1

129.0 129.0 0.0 +1.1

124.0 124.0 0.0 1.1

119.0 119.0 0.0 +1.1

114.0 114.0 0.0 #1.1

109.0 109.0 0.0 *=1,1

104.0 104.0 0.0 i1

99.0 99.0 0.0 +1.1

94.0 94.0 0.0 ;1

89.0 89.0 0.0 shlz]

84.0 84.0 0.0 +1.1

79.0 79.0 0.0 +1.1

74.0 74.0 0.0 11

69.0 69.0 0.0 Eehil

64.0 64.0 0.0 +1.1

59.0 59.0 0.0 +1.1

54.0 54.0 0.0 +1.1

49.0 49.0 0.0 +1.1

44.0 44.0 0.0 alel

39.0 39.0 0.0 &1

34.0 34.0 0.0 +1.1

30.0 29.9 -0.1 +1.1

29.0 28.9 -0.1 +1.1

28.0 27.9 -0.1 +1,1

27.0 27.0 0.0 1.1

26.0 25.9 -0.1 +1.1

25.0 24.9 -0.1 +1.1

1
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e CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL22089
: VC65AC0045
Tof8

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0/ 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 155555.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1S5 3550
SEL 2 8 108.0 108.0 0.0 130520,
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 136.0 -0.4 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 s
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 1352 -0.2 +2.0

wenaslumuny
b :
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY -

451-451/1 Sirinthorn Rd. Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
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Cert. No. : ACL22090
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 01010784 / 194539 / 14662

ID No.: >

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.

Location : -

Ambient Temperature : (230 £3) °C

Pressure : (1013 £3) kPa

Relative Humidity : (50.0 £20 ) %

Received Date : 11 APRIL 2022

Calibration Date :
Date of Issue :

18-22 APRIL 2022
25 ARPIL 2022

Calibrated by :

Approved by : ; W

( Thanakul Petchurai )

Nathakorn Pisutpaisan

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

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

Cert. No. : ACL22089
Job No. : VC65AC0045
Pages : Bof8

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 15

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value i i viding a lavel of confid of i 1y 95 %
Vi 2 2 PP! iy

P ———— End of Calibration Certificate
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Calibration Procedure : CP-AC-01
Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency
Standard Instruments.

ing with Anechoic chamber and Reference

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265  09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265  09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

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

3. This certificate is ble to the i ional system of unit at:

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological R h (TISTR).
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AoROblales CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22090
Job No. : VC65AC0045
Pages : 3of8

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity v - 02 N/A
2. Self-generated noise v - 0.2 N/A

3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 03 0.6
8000 Hz v - 03 0.7

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 03 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v # 0.2 0.2
6. Long - term stability v % 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v + 0.2 0.3
9. Tone burst response v = 0.2 0.3
10. Peak C sound level 4 - 02 035
11. Overload indi v - 02 0.25
12. High level stability 73 5 0.1 0.1

QF-TS12-04-04-020664
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ssoclatles CALIBRATION LABORATORY

Continuation of Calibration Certificate
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
82506 a1e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL22090
Job No. : VC65AC0045
Pages : 4o0f8

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

14.2

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.5
Flat 24.0

3. Acoustical signal tests of frequency weightings

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

QF-TS12-04-04-020664

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 5 i Acceptance
Flat C-weight A-weight L.
Limits
125 0.2 0.2 0.2 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 -0.9 -0.9 -0.8 +5.0
it
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
A2 B0 CRES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22090

Job No. : VC65AC0045
Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acc:cpt'ance
Limits
63 -0.1 -0.1 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 £1.5
500 0.0 0.0 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
1
wnmslunugu
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Cert. No. : ACL22090
Job No. : VC65AC0045
Pages 1 60f8

7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 st 15l
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 E1.d
132.0 132.0 0.0 *1.1
131.0 131.0 0.0 £1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 14
119.0 119.0 0.0 121
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +14
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 4.1
94.0 94.0 0.0 3.
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 #1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 Sela]
54.0 54.0 0.0 =11
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 33.9 -0.1 +1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 #i1.1
28.0 27.9 -0.1 £
27.0 26.9 -0.1 +1.1
26.0 259 -0.1 +1.1
25.0 24.9 -0i1 1.1
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

RESDRiabes CALIBRATION LABORATORY asecIates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22090 Cert. No. : ACL22090
JobNo. : VC65AC0045 JobNo. : VC65AC0045
Pages : 7of8 Pages : 8of8

8. Level linearity including the level range control

o . 11. Overload indication
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits Measured value (dB ) Deviated Acceptance
(dB) (dB) (dB) (dB) Positive Negative Value Limits
Auto 94.0 94.0 0.0 +1.1 one-half cycle | one-half cycle (dB) (dB)
89.7 89.5 202 £135
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance -
. A0 12. High level stability
duration, Tb Cycle Value Value Value Limits
N (ms) ) LdB) {dB) LaB) SLM Display | SLM Display Deviated Acceptance
0.25 1 108.0 107.9 -0.1 1.5;-5.0 Feecy o il _ o
Fast 2 8 117.0 117.0 0.0 1:0.522:5; Weighting Cany (dB) (dB) (dB)
200 800 134.0 134.1 0.1 *1.0
2 3 108.0 108.0 0.0 1.5;-5.0 A - weight 137.0 137.0 0.0 +0.3
o 200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 155510
SEL 2 8 108.0 108.0 0.0 1052285
=l ) i el ol 1K) The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k& =2
or any value followi lculati iding a lavel of confid of approxi ly 95 %
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance =11 " End of Calibration Certificate
in Value Value, Lepeak] Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 1353 21 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 02 +2.0
1 1
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Iyc—mrs
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES A
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NoCTmITIEII026
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22CH60

Page.: 10f3
Certificate of Calibration
Equipment : pH Meter
Manufacturer : EcoSence
Model : pH100A
Serial No. : JC03354
ID No. : UAE.EFM.063/2562(ENV.pH 03/62)
Condition As-Received: Used Item
Received Date : 12 January 2022
Calibration Date : 13 January 2022
Reference : 2201-0350WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

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

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

- CP-CH8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : ‘ma,lu .

Approved Signatory

( /{Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 17 January 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

slumunu

Cert.No.:  22CH60
Page.. 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer i ing ing |pH factor
(mV) (%) k
pH Electrode 4.008 4.01 144 0.0079 2.00
S/N.:200729SI1A605377 6.982 6.98 -28 0.011 2.00
6.982 6.98 -27 0.0099 2,00
10.015 10.01 -200 0.0096 2.00

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model : -

- Serial No. : 200729S1A605377

Dimension of probe;

- Length : 112 mm.

- Diameter : 12 mm.

- Immersion Depth : 100 mm.

Calibrati dard uuc Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (z°C) k
25.0 25.003 25.1 0.097 0.13 2.00
30.0 30.002 30.1 0.098 0.13 2.00
35.0 35.004 35.0 -0.004 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-000-
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Cert.No.:  22CH60

Page.: 20f 3
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No. 1D No. Cert. No. Due Date

1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022

2) Ref. Standard Thermometer 4982054 110RC044 2111201 26 Oct 2022

This certification is traceable to the International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to Si through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 766820 23 Sep 2023
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 766824 04 Sep 2022

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)

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

wnms'lzin'mq:J

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 o
o N N NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CCALIBRATION 0008
Cert.No.: 21CH1470
Page.: 10of 3
Certificate of Calibration
Equipment : Conductivity Meter
Manufacturer : YSI
Model : Pro 30
Serial No. : 18C105225
ID No. : UAE.EFM.206/2561(ENV.SCT.04/61)
Condition As-Received: Used item
Received Date : 19 October 2021
Calibration Date : 21 October 2021
Reference : 2110-0604WSC-4
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

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

- CP-CH6 by direct measurement
with certified reference material (CRM)
- CP-CH8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : ‘Wu -

/ Approved Signatory

(/) Malee Butkruea

( ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date : 29 October 2021

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Cert.No.: 21CH1470

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878  130RC095 211977 17 Sep 2022
2) Ref. Std. Thermometer 3240076 B0RC0O33 211193 14 Feb 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Lid., The measurement results are traceable to S|
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uSicm CPA Chem 761021 02 Aug 2022
12.8806 mSicm CPA Chem 754037 28 June 2022

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

Calibration_results

Function : C ivity

(*) After Adjustment at 1413.0 pS/cm
Conductivity Electrode Serial No.: 18C100559

Cert.No.: 21CH1470

Page.: 3 0of 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This 1f was d with Temp Probe;
-Model : PRO 30 COND-T
- Serial No. 18C100559
Dimension of probe;
- Length : 8 mm.
- Diameter : 25 mm.
~ Immersion Depth : 80 mm.

Calibration Standard uuc* Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
(‘c) (°c) (°c) (°c) (%) k
25.0 25.005 25.0 -0.005 0.20 2.00
30.0 30.004 30.0 -0.004 0.20 2.00
35.0 35.004 35.0 -0.004 0.20 2.00

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading uuc* dii of factor
(%) k
1413.0 uS/em 1390 uS/ecm 1413 pSicm 9.1 us/icm 2.00
12.8806 mS/cm 12.73 mS/cm 12.85 mS/cm 0.082 mS/cm 2.00

Remark - UUC* = Unit Under Calibration

1 W :
wnmnslinugu
a 1079152

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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Tassnsnaatlasdeniiuindavinlsing uean wasiuindnidesyingiueanideanie STE wlasdsinuuunvineias L44/43 s1nelidesys

JwTamesysal sewinafounnsiey - Sguieu we. 2565

Ustm Bl lelsoud Sveawa (Usendlne) $1in

luSusasaauiisuinzaliauszanfiasufjians dmsunsiadanunndauindey

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
wesilauszieaufjiAnsdesei dmsudemeiaunmeinialuusseinalagiialy
1 |Analytical Balance ﬂ!uawaﬁ’m (TSP) Mettler-Toledo AB204-S / National Food Institute, 2200704-001-01 24 Nov 21 23 Nov 22 -
(Readability 0.1 mg) Auaveasualiiu 10 luaseu 1128312528 Ministry of Industry, Thailand
2 |Analytical Balance (PM-10) Mettler-Toledo AB204-S/FACT / National Food Institute, 2102572-001-01 26 Apr 21 25 Apr 22 -
(Readability 0.1 mg) B108115858 Ministry of Industry, Thailand
w3esiiauszdiesUfiAnnsiasei ﬁw%’uﬁmiﬂxﬁqmmwﬁ'\
3 |Inductively Coupled Plasma- wuidh) Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 9 Dec 21 8 Dec 22 -
Optical Ermission Az (Pb), Untia (i), wulseu (Ba), Technologies G8O15AA / Co.Ltd. Maintenance
(ICP-OES) Usevvima (Total He), il (Se), MY18030001 Checklist
4 |Atomic Absorption Y99AS (Cu),halanila (Mn),dsned (Zn), Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL. No. 28 Jan 22 27 Jan 23 -
Spectrometer (AAS) widn (Fe), a9y (As), wARles (Cd), Technologies AA240FS / Technological Research (TISTR). 335/64
lasileunaziaun (Cré+) MY13160001
5 [Conductivity Meter A5 lA(EQ) SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24210091 29 Mar 21 28 Mar 22 -
ALLAL (Salinity) 16300356
6 |pH Meter mAnudunsa-ang (pH) Mettler-Toledo Seven Easy 520 / National Food Institute, 2103189-002-01 14 Jun 21 13 Jun 22 -
qnmgﬁ (Temperature) 1231155210 Ministry of Industry, Thailand
7 |pH Meter Hanna HI2211 / National Food Institute, 2102015-001-01 17 Mar 21 16 Mar 22 -
Instrument 8165345 Ministry of Industry, Thailand

A o = a_ ¢ € & ada a o &€ o o
UIWN EVLHL@IG] LLAWURIAREG LLate LatILBYIY AUDTILALY INTNG

waslfuinsdienzdunasgiu ISO/IEC 17025

Certificate Page 1 of 2



Tassnsnaatlasdeniiuindavinlsing uean wasiuindnidesyingiueanideanie STE wlasdsinuuunvineias L44/43 s1nelidesys
JwTamesysal sewinafounnsiey - Sguieu we. 2565

Ustm Bl lelsoud Sveawa (Usendlne) $1in

luSusasaauiisuinzaliauszanfiasufjians dmsunsiadanunndauindey

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
idnsilauszinasUfRnistiamedt dwmduiinszigunimiAanu wasthlfau
8 |Analytical Balance mmlﬁmﬂﬂﬂiﬂﬁuauﬁwm (TPH), Mettler-Toledo AB-204S/FACT / National Food Institute, 2103270-001-01 11 Jun 21 10 Jun 22 -
(Readability 0.1 mg) thsfuuarlufu (Ol & Grease) 1129361010 Ministry of Industry, Thailand
9 |Analytical Balance VDI VIURDY Mettler-Toledo AX105DR / National Food Institute, 2200708-001-01 24 Nov 21 23 Nov 22 -
(Readability 0.01 mg) (Total Suspended Solids : TSS) 1122100406 Ministry of Industry, Thailand
10 |Hot Air Oven voudaazaneivisnun Memmert UF55 / Technology Promotion Association 21TM1876 29 Oct 21 28 Oct 22 -
(Total Dissolved Solids : TDS) B216.1666 (Thailand-Japan)

Due Date of Calibration* : fMuuaAULHUNSaaUWEUUSEaU agretiastas 1 AS9

uiEh gluda wowwdad uaud Budiil3s aaudauaur $1na
waslfuinsdienzdunasgiu ISO/IEC 17025
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Tzt 37 72 ACCTH METTLER TOLEDO e s et METTLER TOLEDO Service

Mettler-Toledo (Thailand) Ltd.
846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District

Measurement Results

Bangna District, Bangkok 10260 Repeatability
+66 2723 0382
MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025 Test Load: 100 g
CCALIBRATION 0062
As Found | O As Found
. "
1 99.9999 g N/A As Left 1 (Test Point)
26d
2 100.0000 g N/A
. " . ! 10 p 2
Accuracy Calibration Certificate 2 LT "
4 100.1 N/A
Cusiomier 00.0000 g
5 99.9999 NA 24
Company: United Analyst and Engineering Consultant Co., Ltd. 6 100.0000 g NA i 1 ’ i
Address: 3 Soi Udom Suk 41, Sukhumvit Rd., Bang Chak 7 99.9999 g N/A
City: Phra Khanong Contact: Suwit Chotnok 8 100.0001 g N/A
Zip / Postal: 10260 9 99.9999 NA
State / Province: Bangkok 10 100.0000 g NA
osertumer: NN NINN ' '
+0332423906+ Standard
omisor] 0.00008g NA
Weighing Device
' 5
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: AB204-S Asset Number: UAE.AIR.019/2550 6
Serial No.: 1128312528 Terminal Model: NA The “d" in the graph represents the readabilty of the rangeinterval in which the
test was performed.
Building: NA Terminal Serial No.: NIA
The results of this graph are based upon the absolute values of the differences
Floor: 2 Terminal Asset No.: NIA from the mean value.
Room: Balance Room 2 (206)
Eccentricity
Range Max. Capacity eadability
1 220g 0.0001 g Test Load: 100 g
Position As Found
Procedure 1 100.0000 g N/A
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015) 2 90.6898 9 NA
METTLER TOLEDO Work Instruction: CPW002/20 £l 99.9998 g A,
4 100.0001 g N/A
This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device 5 100.0001 NA
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found. - 8
The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight,
Maximum
In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to Deviation 0.00029 A, As Found
accommodate specific calibration conditions. The "d" in the graph represents the readability of the range/interval in which

Temperature Hunidity the test was performed.

As Found Start:225°C  End:21.4°C | Start:56.1% End: 63.2 %
As Found Calibration Date: 07-Apr-2022  Calibrator: \% :f,u
As Left Calibration Date: NA - ) C

Sirawit Chamchan

Approved Signatory: Z :

© Kassakor Tassanachaisakul
O santi Jitniyom
O Surachet Sukkate

Issue Date: 08-Apr-2022

Software Version: 1.23.0.268 ©METTLER TOLEDO Page 10f 5 Software Version: 1.23.0.268 ©METTLER TOLEDO Page 2 of 5
Report Version: 2.16.13 This is an orginal document and may not be partall reproduced without the

1 Ll
i st s amoner. (DTS LNAIUAN st oo sssng cuaion s, LEVTVEIVD HAIAN

cotrn METTLER TOLEDO Service A ormas METTLER TOLEDO Service

TH2058-097-040722-ACC-TH TH2058-097-040722-ACC-TH
Error of Indication Remarks
As Found Equipment condition: Good
Reference Value Emor of Indication | Expanded Uncertainty 3
Next calibration according to customer's procedure
1 0.0000g 0.0000 g 0.0000g 0.18 mg 2
2 0.1000 g 0.1000 g 0.0000 g 0.19mg 2 Calibration data not decide by calibration laboratory
3 1.0000 g 0.9999 g -0.0001 g 0.19mg 2 Test weight by Filter pan : 1g=0.9999 g, 3 g =3.0000 g, 5 g =5.0000 g
4 5.0000g 5.0000g 0.0000g 0.19mg 2 End of Accredited Section
L] 1000009 98989 00019 L | 2 The information below and any attachments to this calibration certficate are not part of the accredited calibration.
6 20.0000 g 20.0000 g 0.0000g 021 mg 2
7 50.0000 g 50.0000 g 0.0000g 0.23mg 2
8 70.0001 g 70.0000 g -0.0001g 028 mg 2
9 100.0000 g 100.0000 g 0.0000 g 029 mg 2
10 150.0000 g 150.0002 g 0.00029 040 mg 2
1 200.0001 g 200.0003 g 0.00029 046 mg 2
"’ © As Found
) ® AsLeft
-l
£ «
§ P S
L T T e | il For improved legibility of the graphics
2 SSl==== only increasing measurement points
s y are shown and measurement points
é close to zero are not displayed.
&

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k - which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

The user s responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: WS80 Date of Issue: 23-Feb-2022
Certificate Number: C208581631 Calibration Due Date: 14-Aug-2023
Thermo Hygrometer
Equipment No.: IN161 Date of Issue: 14-Jun-2021
Certificate Number: 21H1220 Calibration Due Date: 01-Jun-2022
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comtncttesn® METTLER TOLEDO Service ot OB METTLER TOLEDO

Measurement Uncertainty of the Weighing Instrument in Use Mettler-Toledo (Thailand) Ltd.
846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District

Bangna District, Bangkok 10260
+66 2723 0382

MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025
CCALIBRATION 0062

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 3.0-10%/K
Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

Linearization of Uncertainty Equation

Accuracy Calibration Certificate

Range
‘ As Found
| d Max Customer
1 0.0001g 2209 U; = 0.19 mg + 0.00817 mg/g - R N/A
Company: United Analyst and Engineering Consultant Co., Ltd.
To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the Address: 3 Soi Udom Suk 41, Sukhumvit Rd., Bang Chak
measurement range or larger are taken for the calculation of the linear equation.
City: Phra Khanong Contact: Suwit Chotnok
Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples) Zip / Postal: 10260
Net Indication As Found | State / Province: Bangkok
s, s o . A ordertomeer: NI
022009 0.19mg 0.087% NIA NIA $03324235068
22000 g 021mg 0.0095% NIA N/A . .
22.0000 037 mg 0.0017% NIA NIA Weighing Device
220.0000 g 2.0mg 0.00090% NIA NIA Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: AB204-SIFACT Asset Number: UAE.AIR.016/2555
Serial No.: 8108115858 Terminal Model: NIA
_ Building: NIA Terminal Serial No.: NIA
= F .l
£ £ Floor: 2 Terminal Asset No.: NA
z E | Room: Balance Room 2 (206)
H 5 )
H 5 | Range Max. Capacity Readability (d)
2 £ | 1 220g 0.0001 g
2 5 |
] H
| Procedure
Weighing Range [%] Reading [g] Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CP/W002/20
As Found As Left
This calibration certificate contains measurements for As Found and As Left calibrations.
The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with a built-in weight.
In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to
accommodate specific calibration conditions.
Temperature Humidity
As Found Start: 22.6°C  End:22.1°C | Start: 56.0 % End: 51.9 %
As Left Start: 22.3°C End: 22.4°C Start: 46.2 % End: 55.8 %
As Found Calibration Date: 07-Apr-2022 Calibrator: = i 4
As Left Calibration Date: 07-Apr-2022 >
Issue Date: 08-AP-2022 Sirawit Chamchan
Approved Signatory: Z :
® Kassakorn Tassanachaisakul
O santi Jitniyom
O Surachet Sukkate
civers Vorlori 23,0308 S NETTLERTTOLEDS, Page 50f 5 Software Version; 1.23.0.268 ©METTLER TOLEDO Page 10f5
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Measurement Results Error of Indication
- As Found
Repeatability Reference Value indication | Error of Indication Expanded Uncertainty |k
1 0.0000 0.0000 0.0000 0.15m, 2
Test Load: 100 g 9 9 9 9
A Pt RS O ks B 2 0.1000g 0.1001 g 0.0001g 0.16 mg 2
, X -0.0001 0.16 m, 2
3 100.0005 9 98,9999 As Left 1 est Py 3 1.0000 g 0.9999 g 0.0001 g 9 0
2 0.0000 0.16 m:
2 100.0004 g 100.0000 g £ 5100009 500004 9 9
10 2 ! . .0001 17 2
B To000ig Seow0g 44 5 10.0000 g 10.0001 g 0.0001 g 0.17 mg
: T T ad 6 20.0000¢ 20,0001 g 0.0001 g 0.18 mg ;
7 50.0000 50.0003 0.0003 0.20
5 100.0005 g 99.9999 g 24 Ll 9 9 W)
70.0001 70.0005 0.0004 0.26 2
6 100.0004 g 99.9998 g 5 14 . 8 0.00019 L] L 19
e A s 100.0000 g 100.0005 g 0.0005 0.27 mg 2
7 100.0005 g 100.0000 n® e
) 1 150.0007 0.0007 0.38 2
8 100.0004 g 100.0000 g * ISl 10 50,0000/ 9 9 L)
200.0001 200.0008 0.0007 0.44 2
9 100.0005 g 100.0000 g c ‘ L 000001 g 9 =0
10 100.0005 g 100.0000 g o le As Left
8 - a ReferenceValue | Indication |  Erorof Indication |  Expanded Uncertainty | k
.
) . 0.15 2
Sndard 00007 0000073 1 0.0000g 0.0000g 0.0000g mg
2 0.1000 g 0.1000g 0.0000 g 0.16 mg 2
3 1.0000g 0.9999 -0.0001 g 0.17 mg 2
7 5
4 5.0000 g 5.0000g 0.0000g 017 mg 2
a 5 10.0000g 10.0000 0.0000 g 0.17 mg 2
The "d" in the graph represents the readability of the rangefinterval in which the. 6 20.0000 g 20.0000 g 0.0000 g 0.18 mg 2
tost was performed 7 500000 50.0000 g 0.0000g 0.21mg 2
,‘,:;T,r:i:“c:ffp" are based upon the absolute values of the differences 8 70.0001 g 70.0001 g 0.0000 g 0.26 mg 2
9 100.0000 100.0000 g 0.0000g 0.28 mg 2
10 150.0000 150.0001 g 0.0001 g 0.39mg 2
11 200.0001 g 200.0001 g 0.0000g 045mg 2
As Found ft
1 100.0005 g 100.0000 g © AsFound
2 100.0003 g 99.9999 ¢ ,
3 100.0003 g 99.9998 g p
4 100.0007 g 100.0001 g - s S ot Lol
5 100.0007 g 100.0002 g £ o Tl
s o
3 ) T () i l I I For improved legibility of the graphics
Maximum 2 1 I only increasing measurement points
Ry 0.0002g 000029 s Found AslLett 5 I I | are shown and measurement points
5 close to zero are not displayed.
The "d" in the graph represents the readability of the range/interval in which b+t
the test was performed.
Galibration Points [g]
The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k - which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%
The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.
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Calibration Certificate ID

METTLER TOLEDO Service

TH2058-098-040722-ACC-TH

Test Equipment

Al weights used for metrological testing are traceable to national or intemational standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No. ws8o Date of Issue 23-Feb-2022

Certificate Number: C208581631 Calibration Due Date: 14-Aug-2023

Thermo Hygrometer

Equipment No. IN161 Date of Issue: 14-Jun-2021

Certificate Number. 21H1220 Calibration Due Date 01-Jun-2022
Remarks

FACT adjustment functionality activated
Value of the built-in weight adjusted
Equipment condition: Good
Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory
Test weight by Filter pan : 1 g =1.0000 g, 3 g =3.0000 g, 5 g =5.0000 g
End of Accredited Section

Calibration Certificate ID
TH2058-098-040722-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Software Version: 1.23.0.268
Report Version: 2.16.13
Form Number: F103C
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Agilent Technologies

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

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

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

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

Customer Information

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

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

A repr ive should be i to the
maintenance procedures.

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

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

while performing the preventive

Service Engineer’s Responsibilities

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

Complete empty fields with the relevant information.

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

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

Complete the Service Review section together with the customer.

Issued: 4 March 2021, Revision: A.01 Copyright © 2021
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Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 25-10°/K
Temperature range on site for the evaluation of the measurement uncertainty in use: 3K
Linearization of Uncertainty Equation
Range
T As Found oft
| Max
1| 000019 2209 U;=0.16 mg + 0.0111 mg/g - R Us = 0.16 mg + 0.00592 mg/g - R

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

METTLER TOLEDO Service

Net Indication As Found
0.0220g | 0.16 mg 0.73% 0.16 mg 0.73%
0.2200g 0.16 mg 0.074% 0.16 mg 0.073%
220009 | 0.18 mg 0.0084% 017 mg 0.0079%
22.0000 g 0.40 mg 0.0018% 029 mg 0.0013%
220.0000 g 26mg 0.0012% 1.5mg 0.00066%
- F .l
£ wf
£ 1 7z |
5 | s
g | __—— 2
i1 . B | 8 |
Weighing Range (%] Reading (g]
As Found AsLeft
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]

Preventive Maintenance Checklist J

System Information

Instrument system name and ID TCP- ogs  sho vov
Instrument system site and location UAE CnnSuHan\'

List system component product numbers List the serial numbers of each component
L § 0154 L MY 13030001

2. 2.

3 3.

4. 4

5. 5.

6. 6.

7 7.

8. 8.

9 9

10. 10.

ICP-OES Configuration table Circle the type or write in the type if other
Nebulizer Type [SeaSpray)| OneNeb | other

Spray Chamber Cyclonic Single Pass ]m"ic Double Pass|| other
Torch Radial ||Dual Viewl| other

Injector Diameter 2.4mm |{l.8mm | 1.4mm | 0.8mm | other

Injector Material Ceramic | other
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