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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
Stack
1 |Pre-Test Console Total Suspended Particulate (TSP) Apex Instruments, XC-572-V Environmental Solution E21-0817 24 Aug 21 23 Aug 22 -
USA. 0803018 Integrator Co.,Ltd.

2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 NEW Entech Associate Co.td G 640441 5 Aug 21 4 Aug 22 -
Oxide of Nitrogen as Nitrogen Dioxide 60899456
Oxygen
Carbon Monoxide

3 |Standard Gas CO, CO,, NO, NO,, SO,, BALN Airgas CC457499 Airgas EO5NI83E15A000C 13 Jul 18 13 Jul 26 -
400-800 ppm

4 |Standard Gas CO, CO,, NO, NOy, SO,, BALN Airgas CC155784 Airgas EO5NI83E15A000C 1 Nov 18 1 Nov 26 -
400-800 ppm

5 |Standard Gas SO,, BALN Airgas CC728570 Airgas EO02NI99E15AC5X1 15 Aug 19 15 Aug 27 -
50 ppm

6 |Standard Gas SO,, BALN Airgas EB0129049 Airgas E02NI99E15A0032 14 Aug 19 14 Aug 27 -
100 ppm

7 |Standard Gas CO, CO,, NO, NO,, SO,, BALN Airgas CC452945 Airgas E04NI99E15A01ZC 21 Aug 19 21 Aug 27 -
100-200 ppm

8 |Standard Gas CO, CO,, NO, NO,, SO,, BALN Airgas CC715530 Airgas E05NI91E150012 27 Feb 19 27 Feb 27 -
200-400 ppm

9 |Standard Gas CO, CO,, NO, NO,, SO,, BALN Airgas CC715540 Airgas EO5NI83E15A0004 27 Feb 19 27 Feb 27 -
400-800-900 ppm

10 |Standard Gas O,, BALN Airgas EB0125052 Airgas E02NI93E15A159A 20 Feb 19 20 Feb 27 -
7%

11 |Standard Gas O,, BALN Airgas CC719418 Airgas E02NI85E15A3432 15 Oct 18 15 Oct 26 -
15%

12 |Standard Gas O,, BALN Airgas EB0062269 Airgas EO02NI85E15AC0GC 17 Jul 18 17 Jul 26 -

15%




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 |DO Meter DO Meter Horiba LAQUA-DO210  [echnology Promotion Associatio 21TW127 21 Jun 21 20 Jun 22 -
HE9MO0048 (Thailand-Japan)
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Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885

E-mail: salesf@envi-ees.com

Certificate No. : E21-0817
Page : | of 6

CERTIFICATE OF CALIBRATION

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

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

Address 10260

Certificate No. : E21-0817
Page : 2of6

METHOD 5 CONSOLE CALIBRATION

USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

Meter Console Information .

5-POINT METRIC UNIT

Calibration Conditions

Factors/Conversions

Deseription of Equipment
Manufacturer

Model Number

Serial Number
ID./Control No.

Environment Conditions

Cal. Date

Issue Date

Console meter
Apex Instrument
XC-572-V

0803018

Temperature 25£2)9C
Humidity (50 15)%RH
24/8/2021

24/8/2021

Calibration Method or Calibration Procedure Used

US EPA Method (United State Environmenital Protection Agency)

This certificate is traceable w national standard, which realize the units of measurement aceording to the International System of Units (15),

Result of Calibration

This eertificate may not be reproduced other than i full except with prioe Writien app

Service Company Limited.

These reported intics of

i are expanded by & coverage factor of k=2, providing 4 95% confidence level

1 of the Techmenl Manager, Envi Equi

>

gﬁ;sgleerhlodel REST2V Date | Time 241812021 1;.:'0 Std Temp - K
S | o | [T | Supres | 700 | mm e
PGM Model | sicasEx 2:::;?::"“ 76100 | mmHg | | 0.386
Number | 0002780 | | L G 9999 Console Leak Check | PASS
Run Time Metering Console Calibration Meter
3511:: i Volume | Volume 2::::: 2:::‘ Volume | Volume 2:;:? g::?
Elapsed DH Initial Final Initial Final Initial Final Initial Final
Q) (Pm) (Vi) (Ve (tari) (tiar) (Vwi) (Vwi) (twi) (tws)
min mm H0 m’ m’ oC °C m’ m’ 90 e
12.80 13.0 S82.0100 | 582.1500 26 26 2526650 | 25.40756 26 26
12.85 13.0 S82.1500 | 582.2900 26 26 25.40756 | 25.54916 26 26
8.73 26.0 582.2970 | 582.4370 26 26 25.56074 | 25.70184 26 26
8.73 26.0 582.4370 | 582.5770 27 27 2570184 | 25.84216 26 26
14.37 40.0 S82.5830 | 582.8630 27 27 2584806 | 26.12710 26 26
14.33 40.0 S82.8630 | 583.1430 27 ) 26.12710 | 26.40500 26 26
10,43 70.0 583.1580 | 583.4380 27 27 2641974 | 26.69684 25 25
10.42 70.0 S83,4380 | 583.7180 28 28 26.69684 | 26.97274 25 25
9.15 20.0 583.7360) | 584.0160 29 29 26.98612 | 27.26132 25 25
9.13 90.0 S84.0160 | 584,2960 30 30 27.26132 | 27.53592 25 25

(s

Calibrated by Mr. Sanya Sangnil Approved by \é‘r(

(Mr. Mana Fuekhud)

Technical Manger
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Certificate No. : E21-0817

Page : Jof6
anso 3 Ealibration Conditions
S:T:g:imndd By Date | Time Mgz I;::I\:-"In Std Temp e "
g::;iiserm Teonis ﬁ:}i':?;.ma. i StdPress | o0 | ™mHe
Neesl | siasmy | | SAAEER 76100 | mmHg | | 0.386
:l]:hf:ﬁal NNz E;uet::g:);ma 09 Console Leak Check PASS

Calibration Data

Results
Standardized Data Dry Gas Meter

Calibration Factor Flowrate

Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m’s/min Variation
(Vi) | (Quis) | (VW) | (Qwiaa)) | (Y) (AY) (Quuisttycorn) (LHg) (AHg)
m® | m¥min m? mmin m*/min mm H:0

0.138 0.011 0.138 0.011 1.005 0.015 0.011 49.413 1.849
0.138 0.011 0.139 0.011 1.009 0.019 0.011 49,420 1.857
0.138 0.016 0.138 0.016 1.004 0014 0016 46,095 -1.469
0.138 0,016 0.138 0.016 0,999 0.009 0.016 46.609 -0.955
0.276 0.019 0.274 0.019 0.992 0.002 0.019 49.202 1.638
0.276 | 0.019 0.272 0.019 0,988 -0.002 0.019 49.377 1.813
0.278 0.027 0.273 0.026 0,982 -0.008 0.026 46.160 -1.404
0.278 0.027 0.271 0.026 0.978 0012 0.026 46,414 -1.150
0278 0.030 0.271 0.030 0,973 -0L017 0,030 46,456 -1.107
0278 | 0.030 0.270 0.030 0,971 -0.019 0.030 46.490 -1.074

0,990 | Y Average 47.563 ;\?cl:::c

Note:  For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable
tolerance of individual values from the average is £0.02.
For £Hg, orifice pressure differential that equates to 0.75 cfm (0.0212 m*/min) at standard te
pressure, acceptable tolerance of individual values from the average is +0.2 inches (5.1mm) }
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Certificate No. : E21-0817

Page : 4 0of6
Meter Console Information Calibration Conditions.
Console Model 11:30
-572- 21
Number NC-572-Y Date | Time s AM Std Temp i “
Console Serial Calibration
0803 - 760
Number i Reference No. Std Press mm Hg
DGMModel | cyoopy: | | Barometrie 761.00 | mm Hg 0.386
Number Pressure Ki
DGM Serial Calibration
| Number e gaad Meter Gamma e Console Leak Check | PASS
Calibration Date: 24-8-2021 Calibration Reference No Ser2 10817
Meter Gamma vs Flowrate
1.620
1010 o=
o 1000 |
=
E ——Gamma Y
< 0.990 -=Max Allow Y
£ Min Allow Y
=
0,980
0.970 -
|
0.960 - i - | : |
0000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
Flowrate Stundardized & Correcied (m¥/min)
Console Serial: 0803018 Console Maodel: XC-572-V
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Certificate No. : E21-0817

Certificate No. : E21-0817

Page : 5of6 Page : 6of 6
Meter Console [nformation Calibration Conditions Factors/Conversions
Console Model | yc.s7g.v ST —— THERMOCOUPLES SYSTEM CALIBRATION
Numb Date | Time AM Std Temp
Console Serial Calibration . Sampling System Equipment Informsation Calibration Conditions
Numb 0803018 o Std Press 760 mm Hg pling dystem Equip rm . - ! mnnn ="
i Console Model Number XC-572-V te ime 2 130 PM
DGMModel | cponpy Haveametris 761.00 | mm Hg 0.386
Number Pressure Ki Console Serial Number 0803018 Calibration Reference No. -
DGM Serial Calibration
Nizb 00002780 Méter Gamma 0.999 Console Leak Check | PASS DGM Model Number SK25EX Reference Thermometer DIGICON
DGM Serial Number 00002780 Serial Number 183169105
Meter Box Model Number JENCO 765 KF
Calibration Date: 24-8-2021 Calibration Reference No. Ser21-0817 Meter Box Serial Number JC 17060
Meter Pressure vs Flowrate R B S P o TR R BB O N
Console Thermocouple Simulator
0.040 Ch 1 and Meter Box Channel Temperature Reading (°C )
test point -18.0 | 250 | 380 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
0035
Stack -17.0 24.0 37.0 93.0 149.0 | 260.0 | 372.0 | 483.0 | 594.0 | 817.0 1039.0
o 0.030 0.030 Aux -17.0 24.0 37.0 93.0 150.0
TE | Probe -17.0 24.0 370 93.0 150.0
SE o002
g —E Filter -17.0 | 24.0 37.0 93.0 149.0
a s |
g 0020 | Oven -
o2 |
& E | Exit -17.0 | 240 | 37.0
EE 0015 |
z I
) (%}
S 0.010 Tolerance Range
| Stack + L50%  Absolute Meter + 3.0°C
0.005 | Probe + 30°C Exit + 2.0°C
| Filter + 3.0°C
0.000 e
0.000 20.000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Serial: OBO3018 Console Model XC-572-y
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ENTECIHH Calibration Certificate N

Diffarance For Greater Yalue CALBRATION 1157

Certificate No: G 640441
Date of issue : 05-Aug-21

Instrument description @ Flue gas Analyzer

Instrument model 1 Testo 350 New
Instrument serial no. : 60899456
1D no. or control no. H UAE,EFM.005/2560
Manufacturer : testo SE
Probe description F o=
Probe model .
Probe serial o=
Customer name i UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
Customer address : #1 SOI UDOMSUK41, SUKHUMVIT ROAD, BANGCHAK PRAKANONG
BANGKOK 10260
Total pages of certificate : 2 Pages
Receiving no. H L-211963
Receiving date. H 14-Jul-21
* Parameter of calibration : Gas Calibration{Cxygen 2.501,10.00,21.00 %val, Carbon Monoxide 80.23,309.9,1003 ppm,

Nitric Oxide 10.08,150.9,320.6 ppm, Sulphur Dioxide 50.04,100.9,601.1 ppm,
Nitragen Dioxide 10.20,80.62,202.2 ppm)

Condition of UUC, 3 Used
Ambient condition : All of the Measurment ware caried out the stabilized labotary
Temperature 2 R
Humidity : 55 £ 15 %RH
Calibration place . 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsanghiong, Laksi, Bangkok 10210

Calibration procedure no. : WI-CL-28-C

The calitration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multinhed by coverage factor k=2, which for & normal distribution correspands to a coverage probabilly of approximately 95%.

This certificate is aopled anly ta rfem wnder test Envirammental condifion.

This Calibration Certificate may not be reporauced other than in full except with the penmission of the fssuing laboratory.
Calibration certificates without signafure and seal not vaid.

Thi's calibration certificate documents are tracebility o national standards, which realize meastirement according to the

International System of Units (51),
Date of calibration : 04-Aug-21
Mr. Kwanchal Khamdoung Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
EM-CL-08-C Rew.8 Pape 10f2 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO,LTD. tﬂﬂﬂ'ﬁ‘hjﬂ'n]ﬂu

17121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel 0-2772-8888 Fax. 0-2779-8852 info@Bntech.co.ih
Tax |D - 0105536035581  www.entech.co.th

ENT&ECIHA

Differance For Greaier Yalue

Standard References (Table 1)

Calibration Certificate

Certificate No.: G 640441

MEC-TIS-TIE 1226
CALIBRKTION 0357

Standard Cartificate No. Vendor Due date
" Oygen (02 ) 2.501 % Vol 2431/19 Linde 16-Jul-23
Oxygen ( 02 ) 10.00 % Val 2453/19 Linde 18-Jul-23
Oxygen ( 02 } 21.00 % Vol 2426/19 Linde 16-Jul-23
Carbon monoxide ( CO ) 80.97 ppm 2842721 Linde 24-Jun-23
Carbon monoxide ( CO ) 309.9 ppm 2803/21 Lincle 22-Jun-23
Carbon monoxide { CO ) 1003 ppm 2829/21 Linde 23-Apr-23
Mitric Oxide { MO ) 10.08 ppm 324121 Linde 25-Jul-23
Mitric Cxide { MO ) 150.9 ppm 2857/21 Linde 27-Jun-23
Nitric Cxide { NO ) 320.6 ppm 2944421 Linde 02-ul-23
Sulphur Dioxide ( S02 ) 50.04 ppm 3205/21 Linde 25-1ul-23
Sulphur Dioxide { SO2 ) 100.9 ppm 4942/20 Linde 20-Nov-22
Sulphur Dicxide { SO2 ) 601.1 ppm 3204/21 Linde 20 Jul 23
Nitregen Dioxide ( NO2 ) 10.20 ppm 2929/19 Linde 27-Aug-21
Nitrogen Dioxice ( NO2 ) 80.62 ppm 3240/21 Lincle 25-Jul-23
Nitrogen Dioxide ( NO2 ) 202.2 ppm 3239/21 Linde 20-Jul-23
Measured room conditions
Temperature z 232 Humidity : 53.8 %oRH Pressure 1016.3 mbar
Calibration conditions
Gas Temperature : 23 Flow rate : 1,100 ml/min Gas pressure @ 1021.6 mbar
Calibration Results (without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc [t}
02 (%vol) 2,501 247 -0.031 0.20
02 (YeVol) 10.00 9.86 14 0.40
02 (Y%Vol) 21.00 21.14 0.14 0.80
CO {ppm) 80.97 82 1.03 2.8
CO (pprm) 309.9 310 0.1 11
CO (ppm) 1003 999 4 34
NO (pprm) 10.08 9 -1.08 3.0
NO (ppm) 150.9 151 0.1 50
NO (pprm) 3206 322 1.4 10
502 (ppm) 50,04 49 -1.04 5.0
502 (ppm) 100.9 101 0.1 5.0
502 (pprm) 601.1 599 2.1 14
MNO2 (ppm) 10.20 9.9 -0.30 1.5
02 (ppm) 80.62 803 -0.32 5.0
MNO2 (pprm) 202.2 198.9 3.3 5.0

Remark : 1 cmol/mol = 1 %val. , 1 pmol/mol = 1 ppm.

Fi-CL-09-C Rev.B

ENTECH INDUSTRIAL SOLUTION CO.LTD.

Page 2of2

End of Report

Issued Date 26/02/16

enaslunIuny

17121 Boi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel 0-2778-B588

Tax 10 ; 0105536035591

www.entgch.co.th

Fax, 0-2779-8899  info®entech co.th



Airgas Specialty Gases
Airgas USA, LLC

600 Union Landing Road
Cinnaminson, NJ 08077-0000
Airgas.com

Alrgas

an Air Liguide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E05NI83E15A000C Reference Number: 82-401241460-1

Cylinder Number: CC457499 Cylinder Volume: 153.9 CF

Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG

PGVP Number: B52018 Valve Outlet: 660

Gas Code: CO,C02,NO,NOX,SO2,BALN Certification Date: Jul 13, 2018
Expiration Date: Jul 13, 2026

Certification performed in accordance with "EPA Traceability Protocol for Assay and Cerification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed, Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 gsig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 400.0 PFM 400.6 PPM G1 +/- 0.7% NIST Traceable 07/06/2018, 07/13/2018
NITRIC OXIDE 400.0 PPM 400.6 PPM G1 +/- 0.6% NIST Traceable 07/06/2018, 07/13/2018
SULFUR DIOXIDE 400.0 PPM 411.4 PFM G1 +/- 0.9% NIST Traceable 07/06/2018, 07/13/2018
CARBON MONOXIDE 800.0 PPM 783.1 PPM G1 +/- 0.9% NIST Traceable 07/06/2018
CARBON DIOXIDE 16.00 % 16.09 % G1 +/- 0.7% NIST Traceable 07/06/2018
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 15060430 CC450508 496.8 PPM NITRIC OXIDE/NITROGEN +1- 0.5% May 04, 2021
PRM 12368 5604119 29.86 PPM NITROGEN DIOXIDE/AIR +/-1.5% Jun 02, 2017
GMIS 7042010104 CC503941 5,101 PPM NITROGEN DIOXIDE/NITROGEN +(-2.0% Jun 01, 2020
NTRM 16060125 CCA437415 515.2 PPM SULFUR DIOXIDE/NITROGEN +1- 0.8% Mov 16, 2021
NTREM 14060142 CC436630 990.9 PPFM CARBON MONOXIDE/NITROGEN +/- 0.6% Nov 18, 2018
NTRM 12061519 CC354776 19.87 % CARBON DIOXIDE/NITROGEN +(- 0.6% Jan 11, 2024
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and naot part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801933 CO2 FTIR Jun 21, 2018
Siemens Ultramat 6 J3-599 COLOW NDIR Jun 28, 2018
Nicolet 6700 AHR0801933 NO FTIR Jul 12, 2018
Nicolet 6700 AHR0801933 NO2 FTIR Jul 12, 2018
Micolet 6700 AHR0801933 €02 FTIR Jul 05, 2018

Triad Data Available Upon Request
NOTES:PO# 5218002858

Net weight: 12.1 Ibs
Gross weight: 62.1 |bs

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Pro
Document EPA-800/R-12/531. All testing processes and measurements conform to the requiremecrress
ISO/IEC 17025 and to Airgas ISO 9001:2008 and relate only to items identified on this certificage. Al
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Unce
document shall not be reproduced in full without written approval of the issuer.

TESTING CERT No. 3082.05

“~" Approved for Release

Page 1 of 82-401241460-1



Airgas Specialty Gases

Airgas iy
. 600 Union Landing Road

an Air Liquide company Ennamlmon, NJ 08o77-0000
rgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Customer: PO# 5218004553

Part Number: EO5NIB3E15A000C Reference Number: 82-401312964-1
Cylinder Number: CC155784 Cylinder Volume: 153.9 Cubic Feet
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52018 Valve Outlet: 660

Gas Code: CO,CO2,NO,NOX,S02,BALN Certification Date: Nov 01, 2018

Expiration Date: Nov 01, 2026

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 85%. There are no significant impurities which affect the use of this calibration mixture, All concentrations are on a
volume/volume basis unless otherwise noted.

Da Not Use This Cylinder below 100 F’Jﬂ.- ie 07 megaﬁamls

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 400.0 PPM 400.9 PPM G1 +/- 0.6% NIST Traceable 10/17/2018, 11/01/2018
NITRIC OXIDE 400.0 PPM 400.9 PPM G1 +/- 0.6% NIST Traceable 10/17/2018, 11/01/2018
SULFUR DIOXIDE 400.0 PPM 403.8 PPM G1 +/- 0.7% NIST Traceable 10/17/2018, 11/01/2018
CARBON MONOXIDE 800.0 PPM 788.9 PPM G1 +/-1.0% NIST Traceable 10/29/2018
CARBON DIOXIDE 16.00 % 16.07 % G1 +/-0.7% NIST Traceable 10/29/2018
NITROGEN Balance
e
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 15010127 KAL004357 494.6 PPM NITRIC OXIDE/NITROGEN +/- 0.5% Sep 01, 2021
PRM 12368 5604119 29.86 PPM NITROGEN DIOXIDE/AIR +-~15% Jun 02,2017
GMIS 7042010104 CC503941 5.101 PPM NITROGEN DIOXIDE/NITROGEN +/-2.0% Jun 01, 2020 .
NTRM 16060125 CC437415 515.2 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Nov 16, 2021
NTRM 11010354 KAL004922 968.8 PPM SULFUR DIOXIDE/NITROGEN +/- 0.6% May 30, 2023
NTRM 14060142 CC436630 990.9 PPM CARBON MONOXIDEMNITROGEN +-0.6% Nov 18, 2018
NTRM 12061545 CC354843 19.87 % CARBON DIOXIDE/NITROGEN +/- 0.6% Jan 11, 2024
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis,
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA 510-CO2-19GYCXEG NDIR Oct 05, 2018
Siemens Ultramat 6 J3-599 COHIGH NDIR Oct 19, 2018
Nicolet 6700 AHR0801933 NO FTIR Oct 04, 2018
Nicolet 6700 AHR0801933 NO2 FTIR Oct 04, 2018
Nicolet 6700 AHR0B01933 SO2 FTIR Oct 26, 2018

Triad Data Available Upon Request

NOTES:
Gross Weight: 62.12lbs

Net Weight: 12.14lbs
This calibration std. has been certified in accordance with the May 2012 EPA Traceability Prd

Document EPA-600/R-12/531. All testing processes and measurements conform to the require
ISO/IEC 17025 and to Airgas ISO 9001:2008 and relate only to items identified on this certifigé
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncertalj
document shall not be reproduced in full without written approval of the issuer.

L1

Approved for Release Page 1 ,[ 5#&;‘1?%?]3“?]“




Airgas USA, LLC
3 " 6141 Easton Road
Bldg 1

ir Liquid ]
an Air Liquide company Plumsteadville, PA 18049
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NI99E15ACEX1 Reference Number: 160-401554748-1
Cylinder Number: CC728570 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12018 Valve Outlet: 660

Gas Code: S02,BALN Certification Date: Aug 15, 2019

Expiration Date: Aug 15, 2027

Certification perforimed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
800/R-12/531. using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volumelvolume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

SULFUR DIOXIDE 50.00 PPM 50.14 PPM G1 +/-1.0% NIST Traceable 08/08/2019, 08/15/2019
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 04170911 KALO03197 49.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

[ MKS FTIR - SO2 - 000928781 FTIR Aug 08, 2019 |

Triad Data Available Upon Request

NOTES:Gross Weight: 28.9 Kg, Net Weight: 4.7 Kg.
PO#5219003302

(ACCREDITED|  ronas liniunn

Approved for CERT 00208 Page 1 of 160-401554748-1



Airgas Specialty Gases

— Airgas USA, LLC
| 6141 Easton Road

Rl Bld

- Alr Ligile conmpeny. Pluiltcndvill& PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NI99E15A0032 Reference Number: 160-401554617-1
Cylinder Number: EB0129049 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12019 Valve Outlet: 660
Gas Code: S0O2,BALN Certification Date: Aug 14, 2019

Expiration Date: Aug 14, 2027

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/velume basis unless otherwise noted,

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALVTICAL BRESULTE
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
SULFUR DIOXIDE 100.0 PPM 98.88 PPM G1 +/- 0.8% NIST Traceable 08/07/2019, 08/14/2019
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 16010235 KAL004419 97.69 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Dec 23, 2021

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

l MKS FTIR - SO2 - 000928781 FTIR Aug 08, 2019 l

Triad Data Available Upon Request
NOTES:Gross Weight: 28.9 Kg, Net Weight: 4.7 Kg. PO# 5219003302.

Approved for Release [ACCRED 'TED] L@gﬂﬂ]&j&iﬂa}'ﬁ“
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Airgas Specialty Gases

Airgas USA, LLC
e 6141 Easton Road

vl Bldg
RIS SRS Pinf}n;tt-nd\filla PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E04NI9SE15A01ZC Reference Number: 160-401560382-1
Cylinder Number: CC452945 Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12019 Valve Outlet: 660
Gas Code: CO,NO,NOX,SO2 BALN Certification Date; Aug 21, 2019

Expiration Date: Aug 21, 2027

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS 1
Component Reqguesied Actual FProtocoi Totwil Reiative Assay
Concentration Concentration Method Uncertainty Dates J
NOX 100.0 PFM 99.99 PPM G1 +/- 0.5% NIST Traceable 08/14/2019, 08/21/2019
NITRIC OXIDE 100.0 PPM 99.99 PPM G1 +/- 0.5% NIST Traceable 08/14/2019, 08/21/2019
CARBON MONCXIDE 200.0 PPM 200.7 PPM G1 +/- 0.3% NIST Traceable 08/14/2019
SULFUR DIOXIDE 200.0 PPM 199.8 PPM G1 +/- 0.8% NIST Traceable 08/14/2019, 08/21/2018

NITROGEN Balance

#

CALIBRATION STANDARDS

Type LotID Cylinder No Concentration Uncertainty Expiration Date

NTRM 18060121 KALO04215 249.9 PPM NITRIC OXIDE/NITROGEN +-0.4% Nov 08, 2023

NTRM 18060121 KALO04215 250.0 PPM NOx/NITROGEN +-0.4% Nov 08, 2023

NTRM 04060315 CC432070 252.5 PPM CARBON MONOXIDE/NITROGEN +-0.3% Feb 21, 2020

NTRM 10010228 AAL072956 255.3 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Apr 25, 2022
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Muitipoint Calibration

MKS FTIR - CO - 000928781 FTIR Aug 02, 2019

MKS FTIR - NO - 000928781 FTIR Aug 22, 2019

MKS FTIR - NOx - 000928781 FTIR Aug 22, 2019

MKS FTIR - SO2 - 000928781 FTIR Aug 08, 2019

Triad Data Available Upon Request
NOTES:Gross Weight: 28.9 Kg, Net Weight: 4.7 Kg. PO# 5218003302.

Approved for Release [ACCRED'TED] L%Dﬂ?&jﬂiﬂauﬂu

CERT 3082.05




Airgas Specialty Gases
Airgas USA, LLC

600 Union Landing Road
Cinnaminson, NJ o8o77-0000
Airgas.com

Airgas

an Alr Liguide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO05NI91E15A0012 Reference Number: 82-401427551-1

Cylinder Number: CC715530 Cylinder Volume: 148.7 CF

Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG

PGVP Number: B52019 Valve Outlet: 660

Gas Code: C02,CO,NO,NOX,S02,BALN Certification Date: ~ Feb 27, 2019
Expiration Date: Feb 27, 2027

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncerfainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Da Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Y Concentration Concentration Method Uncertainty Dates
NOX 200.0 PPM 200.9 PPM G1 +/- 0.6% NIST Traceable 02/19/2019, 02/27/2019
NITRIC:OXIDE 200.0 PPM 200.9 PPM G1 +/- 0.6% NIST Traceable 02/19/2019, 02/27/2019
CARBON MONOXIDE 400.0 PPM 398.8 PPM G1 +/- 0.7% NIST Traceable 02/21/2019
SULFUR DIOXIDE 400.0 PPM 407.2 PPM G1 +/- 0.9% NIST Traceable 02/19/2019, 02/27/2019
CARBON DIOXIDE 8.000 % 8.047 % G1 +/- 1.0% NIST Traceabie 02/19/2019
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 18060127 KALO04259 249.9 PPM NITRIC OXIDE/NITROGEN +-0.4% Nov 08, 2023
PRM 12367 APEX1099237 9.82 PPM NITROGEN DIOXIDE/AIR +/-2.0% Jun 02, 2017
GMIS 1114201601 CC506710 4.971 PPM NITROGEN DIOXIDE/NITROGEN +/-2.0% Nov 14, 2019
NTRM 15060538 CC453507 491.9 PPM CARBON MONOXIDE/NITROGEN +/-0.6% Jan 08, 2021
NTRM 15060620 CC450449 248.1 PPM SULFUR DIOXIDE/NITROGEN +/- 0.6% Dec 17, 2020
NTRM 07120707 CC214655 6.986 % CARBON DIOXIDE/NITROGEN +/- 0.6% Mar 30, 2023
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Muitipoint Calibration
Nicolet 6700 AHR0801933 CO2 FTIR Feb 07, 2019
Siemens Ultramat 6 J3-599 COLOW NDIR Feb 19, 2019
Nicolet 6700 AHR0801933 NO FTIR Feb 01, 2019
Nicolet 6700 AHR0801933 NO2 FTIR Feb 01, 2019
Nicolet 6700 AHR0801933 SO2 FTIR Feh 14, 2010

Triad Data Available Upon Request

NOTES:

Gross Weight: 27854.4 grams

Net Weight: 5100.2 grams

PO# 5219000697

This calibration std. has been certified in accordance with the May 2012 EPA Traceability
Document EPA-600/R-12/531. All testing processes and measurements conform to the red
ISO/IEC 17025 and to Airgas ISO 8001:2008 and relate only to items identified on this certificate

are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncerfainty.

document shall not be reproduced in full without written approval of the issuer. }? W : E C 3
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Airgas Specialty Gases

Airgas USA, LLC
) 600 Union Landing Road
an Alr Liquide company i}nnammson, NJ o8o77-0000
Tgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO05NI83E15A0004 Reference Number: 82-401427550-1
Cylinder Number: CC715540 Cylinder Volume: 154.0 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52019 Valve Outlet: 660

Gas Code: C02,CO,NO,NOX,SO2,BALN Certification Date: Feb 27, 2019

Expiration Date: Feb 27, 2027

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig. j.e. 0.7 megagasca!s.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 400.0 PPM 405.0 PPM G1 +/- 0.7% NIST Traceable 02/19/2019, 02/27/2019
NITRIC OXIDE 400.0 PPM 405.0 PPM G1 +/- 0.7% NIST Traceable 02/19/2019, 02/27/2019
CARBON MONOXIDE 800.0 PPM 794.4 PPM G1 +/- 0.7% NIST Traceable 02/21/2019
SULFUR DIOXIDE 900.0 PPM 913.4 PPM G1 +/- 0.7% NIST Traceable 02/19/2019, 02/27/2019
CARBON DIOXIDE 16.00 % 16.09 % G1 +/- 0.8% NIST Traceable 02/19/2019
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 15010127 KALO04357 494.6 PPM NITRIC OXIDE/NITROGEN +/- 0.5% Sep 01, 2021
PRM 12367 APEX1099237 9.82 PFM NITROGEN DIOXIDE/AIR +/-2.0% Jun 02, 2017
GMIS 1114201601 CC506710 4.971 PPM NITROGEN DIOXIDE/NITROGEN +/- 2.0% Nov 14, 2019
NTRM 14060148 CC436850 990.9 PPM CARBON MONOXIDE/NITROGEN +- 0.6% Nov 18, 2019
NTRM 11010354 KALO04922 968.8 PPM SULFUR DIOXIDE/NITROGEN +/-0.6% May 30, 2023
NTRM 12061504 CC354684 19.87 % CARBON DIOXIDE/NITROGEN +/- 0.6% Jan 11, 2024
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801933 CO2 FTIR Feb 07, 2019
Siemens Ultramat 6 J3-599 COLOW NDIR Feb 19, 2019
Nicolet 6700 AHR0801933 NO FTIR Feb 01, 2019
Nicolet 6700 AHR0801933 NO2 FTIR Feb 01, 2019
Nicolet 6700 AHR0801933 SO2 FTIR Feb 14, 2019

Triad Data Available Upon Request

NOTES:

Gross Weight: 28291.4 grams

Net Weight: 5516.6 grams

PO# 5219000697

This calibration std. has been certified in accordance with the May 2012 EPA Traceability P

are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncertal Ty, T
document shall not be reproduced in full without written approval of the issuer.
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Alrgas

an Air Liquide company

Airgas Specialty Gases
Airgas USA, LLC

600 Union Landing Road
Cinnaminson, NJ 08077-0000

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO02NI8B5E15A3432 Reference Number: 82-401312965-1

Cylinder Number: CC718418 Cylinder Volume: 145.7 CF

Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG

PGVP Number: B52018 Valve Outlet: 590

Gas Code: 02,BALN Certification Date: Oct 15, 2018
Expiration Date: Oct 15, 2026

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volume/volume basis unless otherwise noted.
Do Mot Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actuai Protocol ‘Iotal Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 15.00 % 15.07 % G1 +/- 0.6% NIST Traceable 10/15/2018
NITROGEN Balance

CALIBRATION STANDARDS |
Type LotID Cylinder No Concentration Uncertainty Expiration Date

22,53 % OXYGEN/NITROGEN +/- 0.4%

ANALYTICAL EQUIPMENT
Analytical Principle

NTRM 08061420 CC273671

Instrument/Make/Model

Last Multipoint Calibration

Mar 08, 2019

[ Horiba MPA 510-02-7TWMJ041 Paramagnetic Oct 05, 2018

Triad Data Available Upon Request

NOTES:

Gross Weight: 60.8 Ibs.

Net Weight: 11.3 Ibs.

PO#5218004553

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol,
Document EPA-600/R-12/531. All testing processes and measurements conform to the requirements of
ISO/IEC 17025 and to Airgas ISO 9001:2008 and relate only to items identified on this certificate. All values
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncertainty. This
document shall not be reproduced in full without written approval of the issuer.

ED|

TESTING CERT No. 3082.05
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Airgas Specialty Gases

AII‘ s Airgas USA, LLC
600 Union Landing Road

an Air Liguide company Cinnaminson, NJ 08077-0000
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Customer PO Number: 5218002858

Part Number: EO02NIB5E15AC0GC Reference Number: 82-401241461-1
Cylinder Number: EB0062269 Cylinder Volume: 145.7 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52018 Valve Outlet: 590

Gas Code: 02 BALN Certification Date: Jul 17, 2018

Expiration Date: Jul 17, 2026

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psicill.ﬁ, 0.7 megapascals,

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 15.00 % 15.04 % G1 +/- 0.6% NIST Traceable 07/17/2018
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 08061420 CC273671 22.53 % OXYGEN/NITROGEN +/- 0.4% Mar 08, 2019
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Horiba MPA 510-02-7TWMJ041 Paramagnetic Jul 12, 2018 |

Triad Data Available Upon Request

NOTES:

NET QTY:4878.4g

GROSS QTY: 27722.4g

PO# 5218002858

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol,
Document EPA-600/R-12/531. All testing processes and measurements conform to the requirements of

are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncertainty. This
document shall not be reproduced in full without written approval of the issuer.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 Cert.No.: 21TW127

TEL. 0-2717-3000 FAX. 0-2719-9484 Page.: 2 of 2

Cert.No.: 21TW127

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Page.: 1 of 2

Dissolved Oxygen Probe No.: 9KOMOo021

Certificate of Testing

Titration Method DO Meter

3 Standard Deviation
Equipment : DO Meter (Azide Modification Method) Reading
Manufacturer : Horiba {mag/L) (mg/L) (ma/L)
Model : LAQUA-DODZ10

; 7.98 7.99 0.00
Serial No. : HESMO0048
ID No. : UAE.EFM.118/2563 (ENV.DO.07/63)

Received Date :

14 June 2021

Test Date : 17 June 2021 This report was certified only for the instrument we tested.lt is allowable to use for study

the system efficiency, The environmental impact control and present to organization it may concerned
Refaconce : 206NN SC-1 Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
Submitted by : United Analyst and Engineering Consultant Co.,Lid. other in full without written approval of the laboratory

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

( / ) Malee Butkruea
() Saithip Meangmai

() Warakomn Lerngagtrakul

Issue Date :

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

Temperature (25+5)°C

Humidity (50 + 20) %

In - house method : CP-CHS

by Comparison Technigue with Azide Medification Method

Walalak Sirithean

Waly, -

Approved Signatory

21 June 2021

wenanslueguen.

-olo-

Wk, .

wenanslumuey,



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’4//_“\ 5
53414 PATTANAKARN ROAD SO1 1B, SUANLUANG, SUANLUANG BANGKOK 10250 y

TEL 0-2717-3000-27  FAX. 0-2719-9484 ::E.;;IFT:J;:;: Equipment : DO Meter with Sensor Cert. No.: 21TM863
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2106-D456WSC-2
Cert. No.: 21TMB63 Procedure Used :-
Fage.: 1 0f 2 Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison witl
L3 . . " s " M
Certlﬁcate Of Callbratlon Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-80.
Condition of this result of calibration
Equipment : DO Meter with Sensor 1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : Horiba 1) Digital Thermometer 1523 2188080 2011389 20 Nov 2021
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : LAQUA-DO210 3. This certification is traceable to the International System of Unit,
) Result of Calibration :- ( * ) Without Adjustment
Serial No. : HE9MD048 Function:  Temperaiure measurement.
This instrument was connected with temperature sensor, S/N.: 9K@M0021
2 .EFM.118/256! V.DO. = :
ID:No HIAEE e Calibration| Immersion Standard uuc Coverage
i Depth | T ¢ Readi Error Uncertainty o
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. Point —2epin Jemperature Seadihg racior
3 Soi Udomsuk 41, Sukhumvit Road, (°c) (mm ) (c) (<) (*C) (+C) k
Bangchak, Phrakhanong, 25.0 60 24.995 24.9 -0.095 0.16 2.00
Bangkok 10260 30.0 60 30.006 29.9 -0.106 0.16 2.00
35.0 B0 35.004 349 -0.104 0.1 f
Location : TPA On Site Calibration Laboratory & Z8

UUC* : Unit Under Calibration

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

14 June 2021
21 June 2021
(26 £10)°C
(50£30)%
(220 22)V

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

-o0o-

Calibrated by : Malee Butkruea

Approved by : éw

Approved Signatory

{ ) Pomthippa Tameyakul
(/) Suwit Imjal

Issue Date : 22 June 2021

The Uncertainties are for a confidence probability of approximately 95%

not b reproduced other than f full, except with the prior writlen

Approval of the head of Corporate Sorvices 3 : Equipmem Calibration and Testing Services.
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SPC Calibration Center

S%R SF’C Calibration Center

Part of DKSH Group

KT

Part of DKSH Group

o,
a8 i

o “"\--\:-""//?‘P:

s Certificate of Calibration

Certificate No.: C01213272 Page: 2 of 3

|

—,’,/f;_‘:-‘“\\-;\\\ Calibration Results:
i B Before Adjustment
Calilratian 0047
Eccentric Error; Weight to be1/4 or 1/3 of Maximum capacity, taken from the cenler of the pan as a zero reference.
ipment: Balance Certificate No.: C01213272 | I b
Equameant: @ =2 el | P Nominal Test Value 10000 (mg)
Model: ME36S Issued Date: 16 November 2021 @@ ?\\
B INE L&) Reference Points (mg)
Serial No, (or 1D.): 27206085 Job No.: KSPR2115020 r@'\f@“ @)
NS z A B c D E
Manufacturer: Sartorius Page: 10of 3 ]_E—T
] - -0.002 0.001 0.000 -0.001
Condition: In condition
ility: inati rd deviali ighi - ilil 0.001
c , Integrated Research Center Co.,Ltd. Repeatability: Determination of the standard deviation of weighing balance., Readability {mg)
122 Moo 2, Tambol Thatoom, Nominal test value (mg) Standard Deviation
Amphur Srimahaphote, Prachinburi 25140 Thailand e 9.0012
20000 0.0012
Environment Condition: ~ Temperature 25°C + 03°C
Humidity 54 %RH + 2.4 %RH Departure of indication from nominal value., Readability 0.001  (mg)
Nominal Value | Conventional Mass Displayed Value Correction of Balance |  Uncertainty
. v . . k
Calibration Place: Integrated Research Center Co.,Ltd. ( VOILASDIT ) (mg) (ma) (mg) () (mg)
122 Moo 2, Tambol Thatoom, i 1.0020 1.002 0.000 0.0035 2.01
Amphur Srimahaphote, Prachinburi 25140 Thailand
phu phCl " 5 5.0020 5.002 0.000 0.0035 2.01
) 10 10.0010 10,001 0.000 0.0049 2.00
Calibration By: Mr. Adinan Ninviboon
50 50.0040 50.003 0.001 0.0063 2.00
Calibration Date: 11 November 2021
100 99.9980 99.997 0.001 0.0082 2.00
The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14
o . 500 498, 499.9 . .01 ;
Traceabilty: This certificate is traceable to the S1 Units maintained by National Institute of Metrology i e i ki 200
(NIMT), Thailand through SPC RT Ca., Ltd. Certificate No. C02210500, C02210714 1000 1000.0050 1000.002 0.003 0.016 2.00
5000 5000.0050 5000.002 0.003 0.027 2.00
10000 0999.9810 9999.976 0.005 0.033 2.00
20000 20000.0070 19999.981 0,026 0.048 2.00
/ S% I i I QVV\D(VOA. 30000 29999.9880 29999.933 0.055 0.080 2.00
/

139 toaRd ondd drifa

e

(Mr, Adinan Ninviboon)

Person in charge

BECY , (Mr. Rungrod Jenkittrakulchai)

Authorized signatory

This cartificate is issued the units of measurement sccording to the Intematicnal System of Units (81}, It provides traceability of measuremant to
international or natienal standard or other recognized national standard labioratories.

The measuramant uncartainty stated is the expandad uncartainty which is cbtained from the standard uncertainty multiplied by the coverage factor (k=2) 1o
provide a level of corfidence of approximately 95%, It is determined in accardance with the Guide ta Expression of Uncertainty in Measurament (GEUM),

These results may be affected by deviations from specified canditions. The esults ielate only to tha items tesied, calibrated or sampled, Tha report shall
not be reproduced except in full without approval of SPC RT Ca., Lid.

udin weEfl aril i

BPC RT CO., LTD.

L} 00003 1994 weuiRTnTTiAda 57 sy 1011 GIAUIARI WaRTElE A HWINTURT 10260

Bronch OO0 1194 Sal Wachirothamsethat 57, Sukhuryit 1011 Road, Bongehok, Pheakhonong. Bongiak 10260 Thailand
Tal: 0 2188 4333 Ext 3300-3308 Fox: 0 2185 4424 E-moit nfospco@apc-ricom Wsbsite: wanwispc-fl.com

ulhdn At eriil e

SPC RT CO., LTD.

wfl 00003 1154 soeATerTumila 57 ouupyutn 1001/1 wnaeIn wawelvug RHRRIMILAYT 10260

@ronch 00003 1184 Sol Wachiraihomsathit 57, Sukhumvil 10171 Road, Bangehok, Phrokhonong. Bongkek 10260 Thailond
Tah 0 2185 4333 Ext. 3300-3308 Fo 0 2185 4424 E-mall Infospeciape-ricom  WWabsle: wwwape-rlcom

SPCC-FM-C01-10: 23 Nov 2020
SPCC-FM-C01-10: 23 Nov 2020



SPC Calibration Center

After Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero referance.

Certificate No.: C01213272

KT

Part of DKSH Group

Page: 3of 3

ol i Nominal Test Value 10000 {mg)
/é ) Reference Points (mg)
@ __) A B c D E
] - -0.001 0.000 0.000 -0.001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001  (mg)
Mominal test value (mg) Standard Deviation
2000 0.0011
20000 0.0012
Departure of indication from nominal value., Readability 0.001  (mg)
Nominal Value | Conventional Mass Displayed Value Correction of Balance Uncertainty "
(mg) (mg) (mg) (mg) (mg)
1 1.0020 1.002 0.000 0.0035 2
5 5.0020 5.002 0.000 0.0035 2.0
10 10.0010 10.001 0.000 0.0049 200
B 50 50.0040 50.004 0.000 0.0063 2.00
100 99.9980 99.998 0.000 0.0082 2.00
500 499.9940 499.995 -0.001 0.013 2,00
1000 1000.0050 1000.005 0.000 0.016 2.00
5000 5000.0050 5000.003 0.002 0.027 2.00
10000 9999.9810 9999.977 0.004 0.033 2.00
20000 20000.0070 20000.003 0.004 0.048 2.00
30000 29999.9880 29990.986 0.002 0.080 2.00
The End of Certificate

uhin 1oafd 8147 drla
SPC RT CO., LTD.

mvfl 00003 1194 vourissyrueila 57 ouugyuin 10V wwHLIR eRwElYL NYWNIWTSRY 10250
Bronch 00003 1194 Sal Wochimainomaatnit 57, Sukhumvit 101/1 Raed, Bangchak, Phrokharong, Bangkok 10260 Theilond
Tai: 0 2188 4333 Ext. 3300-Y308 Fooe: 0 2185 4424 E-mall: Infaspee@ape-room  Webslle: wiwwape-rl com

SPCC-FM-CO1-10: 23 Nov 2020
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Readability:0.001mg
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Environmental

RECALIBRATION
DUE DATE:

May 25, 2023

< ;.é 2/%% .

Calibration Certification Information
Cal. Date: May 25, 2022 Rootsmeter S/N: 438320 Ta: 296 °K
Operator: Jim Tisch Pa: 751.08 mm Hg
Calibration Model #: TE-5028A Calibrator S/N: 1836
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) {min) (mm Hg) (in H20)
1 1 2 1 1.2210 45 1.50
2 3 4 1 0.9550 7.3 2.50
3 5 6 1 0.8660 8.8 3.00
4 7 8 1 0.7980 10.3 3.50
5 9 10 1 0.6080 17.5 6.00
Data Tabulation
Pa Tstd
Vstd Qstd 1/ AH( Pstd) )(_‘T_a ) Qa 1/ A H( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9890 0.8100 1.2216 0.9940 0.8141 0.7689
0.9853 1.0317 1.5771 0.9903 1.0369 0.9926
0.9833 1.1354 17277 0.9883 1.1412 1.0873
0.9813 1.2297 1.8661 0.9863 1.2359 1.1745
0.9718 1.5983 2.4433 0.9767 1.6064 1.5377
m= 1.54378 m= 0.96669
QSTD b= -0.02519 QA b= -0.01585
r= 0.99990 r= 0.99990
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol{(Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
s Pa Tstd = 5
Qstd= um((\/aH( o )( it ))b) Qa=| 1/m ((,/AH(Ta/Pa)) b)
Standard Conditions
Tstd: 298.15 °K RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading (in H20)

AP: rootsmeter manometer reading (mm Hg)

Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

m: slope

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30.

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

“ .;»;rww.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009
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Airgas Specialty Gases

Airgas USA, LLC
6141 Easton Road

Bldg 1

st Pluﬁmleadvme, PA 18949
Airgas.com

Grade of Product: EPA Protocol

Part Number E02NI99E33A0615 Reference Number: 160-401673047-1

Cylinder Number: KR0002787 Cylinder Volume: 316CF

Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2217 PSIG

PGVP Number: A12018 Valve Outlet: 330

Gas Code: H2S BALN Certification Date: Dec 17, 2019

Expiration Date: Dec 17, 2022

Certification performed in accordance with “EPA Traceability Prolocol for Assay and Certification of Gaseous Calibration Standards {May 2012)" document EPA
BOO/R-12/531, using the assay procedures listed  Analytical Methodology does not require cormection for analytical interference This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95% There are no significant impunties which affect the use of this calib mixture All conc tions are on a
mole/mole basis unless otherwise noted
Do Not Use This Cylinder below 100 ps:& ie 0.7 megapascais

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
HYDROGEN SULFIDE 50.00 PPM 50.05 PPM G1 +{- 0.8% NIST Traceable 12/10/2019, 1211712018
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 122401193440107 CC436701 50.81 PPM HYDROGEN SULFIDE/NITROGEN +/-0.68% Aug 29, 2022
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
AMETEK AE-921-5411 NDUV Dec 04, 2019
Triad Data Available Upon Request
NOTES:Net Wt. 1.03 Kgs
Gross Wt.9.06 KGS
PO# 5219005763
/s P 4 1 / /
d . - /, /
d e/ XM — 7 |ACCREDITED)

Approved for Release CSRY 3082.08 Page 1 of 160-401673047-1



Airgas Specialty Gases

Airgas USA, LLC
M 600 Union Landing Road

an Air Liquide company Cinnaminson, NJ 08077-0000

Airgas.com

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Part Number: EO3NI9SE8SOAD020 Reference Number: 82-401285019-1
Cylinder Number: LL193324 Cylinder Volume: 83.4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2215 PSIG
PGVP Number:; B52018 Valve Outlet: 660
Gas Code: NO,NOX,S02 BALN Certification Date: Sep 05, 2018

Expiration Date: SeE 05, 2026

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted,

Do Not Use This Cylinder below 100 psig._ i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 50.00 PPM 50.71 PPM G1 +- 1.4% NIST Traceable 08/27/2018, 09/05/2018
NITRIC OXIDE 50.00 PPM 50.67 PPM G1 +/- 1.4% NIST Traceable 08/27/2018, 09/05/2018
SULFUR DIOXIDE 50.00 PPM 50.54 PPM G1 +/- 1.0% NIST Traceable 08/27/2018, 09/05/2018
NITROGEN Balance
I e R e e R T O
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060625 CC442585 50.42 PPM NITRIC OXIDE/NITROGEN +-0.8% Jun 27, 2020
PRM 12368 5604119 29.86 PPM NITROGEN DIOXIDE/AIR +-1.5% Jun 02, 2017
GMIS 7042010104 CC503941 5.101 PPM NITROGEN DIOXIDE/NITROGEN +/-2.0% Jun 01, 2020
NTRM 14010327 KALO04376 49.08 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Apr 17, 2024
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 APW1100391 NO FTIR Aug 09, 2018
Nicolet 6700 APW1100391 NO2 FTIR Aug 31, 2018
Nicolet 6700 APW1100391 SO2 FTIR Aug 30, 2018
 § - V—

Triad Data Available Upon Request
NOTES:PO# 5218003935

Net weight: 2736 grams
Gross weight: 17393 grams

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol
Document EPA-600/R-12/531. All testing processes and measurements conform to the require
ISO/IEC 17025 and to Airgas ISO 9001:2008 and relate only to items identified on this cert
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Unceg
document shall not be reproduced in full without written approval of the issuer.

?&n:‘ ===y .71

\ACCREDI

TESTING CERT No. 3082.05

TED)

-

X )—-.__\\Kh e

Approved for Release Page 1 of 82-401285019-1



NSC-TISITIS 17025
CALIBRATHON (037

77TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155

MTC No. EEL. BP.  10/1264
CALIBRATION CERTIFICATE
Submitted by : Integrated Research Center Campany Limited.
Address : 122 Moo 2 T.Thatoom A.Srimahaphote Prachinburi 25140,
Calibrated at + Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: 50i 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Deseription

: Sound Calibrator Temperature (23 +3)°C
Manufacturer :ACO Relative Humidity : (50 + 15) %
Madel 12127 Ambient Pressure 1 (101.325 + 1.500) kPa
Serial No. + 100012

Standards used : . Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

2, Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001,

6. Audio A!le)rzcr Keithley 2015-P S/N 4106495,

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,

Calibration Procedure: CP-102-04 based on 1EC 60942-2003: The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL). which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quated refer to the
measured values only.

3 Dlec. 2021
15 Dec. 2021

: I U@

Date of Receipt
Date of Calibration

o
i-TIS 17025

2-TISTR

NS
e CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP.  1(/1264
The reparted expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20luPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.92 -0.08 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1008.4 8.4 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) | (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.70 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3, The microphone vo]lnme correction was not included.
Calibrated by : Approved by :

(Mr.Weerachai Deechaiyac)

Electrical and Electronic Standards Laboratory

Date of Calibration 15 Dee. 2021 Industrial Metrology and Testing Service Centre

¢ 20 Dec. 2021 Ref : 2011264120305034001

End of Certificate 2/2

Date of Issue

The results relate only ta the items tested/calibrated or value assigned
Advertising the Report/Cerificate and publicity of the results except in full are prohibited unless wiitten permission is abtained from the govermor of TISTR.

FM.BLMTC.002 Rev.d

Head Office Office/Labaratory Office
35 Mu 3 Tamban khlane Ha, Amphoe Khlong Luang,  Sol 1€, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahanyothin Road, Chatuthisk, Banekok 10900,
Chanewat Pathumithani 12120, Thalland Amphoe Muang, Chanewat Samutprakan 10280, Thalland — Thaitand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 2009
E-mall : rurmpal@tistr.onth Websiteswww tistr.or th

Tel, (66 0 2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165
E-mail : mtcgtistr.onth

Tel. (66) 02579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2579 B59Z
E-mall ; surnales@tistrorth

The resilts relate only ta the items tested/calibrated or value assigned
Advertising the Report/Certificate and publicity of the results except In full e prohibited unless written permission is abtained from the governor of TISTR.

FMBLMTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tamban Khlang Ha, Amphoe Khlong Luane,  Soi 1C, Bangpoo Industrial Estate, Sukhurnvit Road, 196 Phahonyothin Road, Chatuchik, Banekok 10900,
Changwat Pathumthani 12120, Thalland Amphoe Muang, Changwat Samutprakan 10280, Thallend  Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 2009
E-mall : rumpal@tistr.onth Websiteswww tistrar th

Tel, (68) 0 232 2-80 ext, 115, 116
Fax. (66) 0 2323 9165
E-mail : mtcgtistr.onth

Tel. (66) 0 2575 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mall ; surnalesgtistr.orth



NSCTISITIS 7025
TISTR CALIBRATION D037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP.  11/1264

CALIBRATION CERTIFICATE

Submitted by : Integrated Rescarch Center Company Limited.

Address 1122 Moo 2 T.Thatoom A.Srimahaphote Prachinburi 25140,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre,
: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (@3+3)°C
Manufacturer : Rion Relative Humidity : (50 + 15) %

Model s NC-74 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 1 35046798

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3, Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401A 8/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495,

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand). )

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only,
Date of Receipt 3 Dec. 2021

Date of Calibration : 16 Dec. 2021

1)’2\‘/

NSC-TISI-TIS 17025
CALIBRATION 0037

2TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP.  11/1264
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20[1Pa at 1000 Hz
Acoustic Output in dB re 201Pa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1001.5 1.5 1.5 +1.0%
~ 3. Total Distortion
Standard Microphone Measured Total Distortion Uneertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 095 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was included at level of 0.16 dB frog :'lT.’_ﬁi‘:_Jf"‘-i

Calibrated by :

(Mr.Weerachai Deechaiyae)

Approved by :

Electrical and Electronic &an&ards Laboratory
¢ 16 Dec. 2021

: 20 Dee. 2021

Date of Calibration Industrial Metrology and Testing Service Centre

Date of Issue Ref : 2011264120305034002

End of Certificate 2/2

The results relate only to the iterns tested/calibrated or value assigned.
Advertising the Repont/Terificate and publicity of the results except in full are prohibited untess written permission is obtained from the govemaor of TISTR,

FMBLMTC.002 Rev.d

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang, Sai 1€, Banepao Industrial Estate, Sukhurmiit Road, 196 Fhahonyothin Read, Chatuchak, Bangeok 10900,
Changwat Pathurmthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thalland

Tel, (66) 0 2577 9000
Fax. {66) 0 2577 5009
E-rnail : rumpaigtistr.orth Websitesswwaw. tistr.orth

Tel. (66) 0 2323 1672-B0 ext. 115, 116
Fax. (66) 0 2323 9165

E-mall - micgtistr.orth

Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax_ (66) 0 2579 8552
E-mall : sumaleegtistr.onth

The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FMLBL.MTC.002 Rev.d

Head Office Office/Laboratory Office
35 Mu 3 Tarnbon ¥hlone Ha, Amphoe Khlong Luang, Sol 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyathin Road, Chatuchak, Banakok 10900,
Changwat Pathumthani 12120, Thailand Arnphoe Muang, Changwat Sarmutprakan 10280, Theiland  Thailand

Tel. {66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mall : rumpal@tistr or.th Websitemwww.tistrorth

Tel. (66) 0 2323 1672-B0 ext. 115, 116
Fax. (66) 0 2323 9165

E-mail : mtcgtistr.orth

Tel. (66) O 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 B592
E-mail ; sunaleegtistr.ar.th



NSC-TISI-TIS 17025

NTISTA CALIBRATION (037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP. 20/1264

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited,

Address : 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140,

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperature (234 3)C

Menufacturer : ACO Relative Humidity 2 (50 +15) %

Model 16236 Ambient Pressure :(101.325+1.5) kPa

Serial No. 1192014

Microphone : Type T052NR No.73303

Preamplifier =

Standards used :

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

2. Condenser Microphone Brilel&Kjaer 4180 S/N 2889871,

3. Decade Attenuator Ando AL-205 S/N 00464602,

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
6. Digital Multimeter Fluke 8520A S/N 4985007.

7. Pistonphone Rion NC-72 S/N 00402446,

8. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

: 3 Dee. 2021
:27-29 Dec. 2021

Date of Receipt

Date of Calibration 1/8

£

The results relate only to the iterns tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtaned from the eovermnaor of TISTR,

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlone Ha, Amphioe Khlang Luang,  Soi 1C, Bangpoo Industriat Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkor: 10800,
Changwat Pathumthan| 12120, Thalland Amphoe Muang, Chanewat Sarmutprakan 10280, Thalard  Thailand

Tel, (66) O 2577 $000
Fax, (66) 0 2577 9009
E-mail : rumpal@tistr.onth Websitewww.tistr.orth

Tel, (66) 0 2323 167280 ext. 115, 116
Fa (66) 0 2323 9165
E-mail : mtctistr.orth

Tal (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax {65) 0 2579 8592
E-mail : sumales@tistrorth

. NSC-TISI-TIS 17023
ITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0155 MTC No. EEL. BP, 20/1264
9, Power Amplifier Brilel&Kjeer 2706 S/N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.
12, Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2. providing a level of confidence of approximately 95%.

Date of Calibration : 27-29 Dec. 2021 2/8 1
The results relate anly to the items tested/calibrated or value assigned.
Advertising the Repont/Certlficate and publicity of the results except In full are prohibited unless written permission s cbtained from the govenaor of TS TR
| |
FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlone Ha, Amphos Khlone Luang, 5ol 1€, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthanl 12120, Thalland Amphoe Muang, Changwat Sarmutprakan 10280, Thailand  Thalland

Tel, (66) 0 2577 9000
Faw. (66) 0 2577 9009
E-mail : rumpai@tistr.orth Websiteawew tistr.orth

Tel, (66) (0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtcgtistr.onth

Tel (66) 0 2579 112130 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-maill : sumales@tistr.orth
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I-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP. 20/1264

1. Absolute Sensitivity

Reference Unit Under Test Tolerance
Acoustic Signal Measured Value Deviation| Uncertainty Limit Class 2
(dB) (dB) (dB) (+dB) (+dB)
113.97 114.0 0.0 0.30 1.4
Note: No adjustment. The internal calibration was display at 114.1 dB.
2. Self-generated noise
2.1 Normal test
Measured value Uncertainty
(dB) (+dB)
19.4 0.10

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

Frequency Measured Value Uncertainty
Weighting (dB) (+dB)
A-Weighting 13.1 0.10
C-Weighting 18.8 0.10
Flat 22.6 0.10
__ Date of Calibration : 27-29 Dec. 2021 3/l8 a
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3. Acoustical signal test of frequency weightings

S— Deviation from response curve Uncertainty iidsanes i
) A-weighting C-weighting Flat
#e (B) (@8) (@B) (+dB) Class 2 (+4B)
125 0.2 0.3 0.2 0.40 2.0
1 000 -0.8 -0.8 -0.7 0.40 1.4
4 000 0.0 0.1 0.4 0.40 3.6
4. Electrical signal test of frequency weightings
T Deviation from response curve Tty - e
A-weighting C-weighting Flat
i (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.2 0.0 0.0 0.20 2.5
125 0.1 0.0 0.0 0.20 20
250 0.1 0.0 0.0 0.20 1.9
500 0.1 0.1 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2000 0.1 0.0 0.0 0.20 2.6
4000 -0.4 -0.4 0.1 0.20 3.6
B 000 -0.6 -0.6 -0.2 0.20 5.6
Date of Calibration : 27-29 Dec. 2021

4/8 1

Th

ults relate only to the items tested/calibiated or value assigned

Advertlsing the Report/Certificate and publicity of the results except in full are prohibited unless written permissicn is obtained from the sovernor of TISTR

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlang Luang,
Chargwat Pathumthani 12120, Thalland

Tel (66) 0 2577 9000
Fax. (66) 02577 9009

E-mail : rumpaigtistr.orth Websitezwww tistr.arth

Office/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thatand

Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165
E-mail : mtogtistr.or.th

Office

FM.BLMTC.002 Rev.4

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thaitand

Tel, (66} 0 2579 1121-30 ext, 5219, 5225, 5217
Fax, (66) 0 2579 8592
E-mall : sumalea@tistr.arth




A-TISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155

MTC No. EEL. BP. 20/1264

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.1 0.1 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty | Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
122 122.0 0.0 0.30 1.4
121 121.0 0.0 0.30 1.4
120 120.0 0.0 0.30 14
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0.30 1.4
Date of Calibration 1 27-29 Dec. 2021
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6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
104 104.0 0.0 0.30 1.4
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 84.0 0.0 0.30 1.4
79 79.0 0.0 0.30 1.4
74 74.1 0.1 0.30 1.4
69 69.1 0.1 0.30 1.4
64 64.0 0.0 0.30 1.4
59 59.0 0.0 0.30 1.4
54 54.0 0.0 0.30 1.4
49 49.0 0.0 0.30 1.4
44 44.0 0.0 0.30 1.4
39 389 -0.1 0.30 1.4
34 34.1 0.1 0.30 1.4
i3 33.1 0.1 0.30 1.4
32 32.1 0.1 0.30 1.4
31 31.2 0.2 0.30 1.4
30 30.2 0.2 0.30 1.4
Date of Calibration : 27-29 Dec. 2021 6/84a |
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7. Level linearlity including the level range control 9. Peak C sound level
Anticipated | Measured | Deviated Uil Tolerence Limits Number of cycles in Anticipated Measured Deviated value | Uncertainty | Tolerence limits
Range Value Value | Value Class 2 test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
(dB) (dB) (dB) (dB) (+dB) Complete cycle 125.4 125.3 0.1 0.20 24
40-130 125 125.0 0.0 0.30 14 Positive half cycle 124.4 1243 0.1 0.20 1.4
30-120 115 1150 0.0 430 e Negative half cycle 124.4 124.3 0.1 0.20 14
20-110 105 105.0 0.0 0.30 1.4
20-100 95 95.0 0.0 0.30 14 10. Overload indication
20-90 85 85.0 0.0 0.30 1.4 Measured value (dB)
Deviated value Uncertainty Tolerance Limits
20-80 75 74.9 0.1 0.30 1.4 Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
8. Tone burst response 133.0 132.9 0.1 0.30 1.8
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting| Duration, Th Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.8 -0.2 0.20 +1.3
Fast 2 98.8 -0.2 0.20 +1.3;-2.8
0.25 B9.8 -0.2 0.20 +1.8;-5.3
g 200 109.3 #3 i £13 Calibrated by : Approved by :
2 89.8 -0.2 0.20 +1.3;-3.3 N
200 1099 | -0 0.20 +13 : \S T@“&P}’ﬂsm\j% .........
SEL 2 90.0 0.0 0.20 +1.3;-2.8 (Mr. Panya Phasingsri) M pa)
0.25 g9 | -01 0.20 +1.8;-5.3 SO Y7 A0 A Kting Director
(Mr. Tawikiat lamsamran} Electrical nnd'glato 'g-gﬂards Laboratory
Date of Calibration :27-29 Dec. 2021 Industrial Metrology and Testing Service Centre
Date of Issue 4 Jan, 2022 Ref: 2011264120305034011
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CALIBRATION CERTIFICATE

Submitted by  : Integrated Research Center Company Limited

Address ¢ 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25140.

Calibrated at  : Electrical and Flectronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperature (23 +3)°C

Manufacturer : ACO Relative Humidity (50 + 15) %

Model 16236 Ambient Pressure +(101.325+1.5) kPa

Serial No. 1 192015

Microphone : Type 7052NR No.73304

Preamplifier e

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
. Condenser Microphone Brilel&Kjer 4180 S/N 2889871.
. Decade Attenuator Ando AL-205 S/N 00464602,
. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,

[=a B T VU

. Digital Multimeter Fluke 8520A S/N 4985007,

7. Pistonphone Rion NC-72 S/N 00402446,

8. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484,
Date of Receipt : 3 Dec. 2021
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9. Power Amplifier Brirel&Kjaer 2706 S/N 1517650.

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agilent 34401 A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method,

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty | Limit Class 2
(dB) Before adjust | After adjust (dB) (+dB) (+dB)
113.96 113.0 114.0 0.0 0.30 1.4
Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
was then completed at the display of 1153 dB.
2. Self-generated noise
2.1 Normal test
Measured value Uncertainty
(dB) (+dB)
168 0.10

NSC-TISI-TIS 17025
CALIBRATION 0037

2.2 The microphone of the d level meter was replaced by electrical signal input device
Frequency |Measured Value| Uncertainty
Weighting (dB) (+dB)
A-Weighting 14.8 0.10
C-Weighting 21.1 0.10
Flat 25.7 0.10
Date of Calibration  : 10-11 Jan. 2022 I8
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3. Acoustical signal test of frequency weightings
Frequency Doty on Tom Moo Uncertainty Tolerance Limits
A-weighting | C-weighting Flat

) (@) (@B) ) (<dB) Class 2 (+4B)
125 0.2 0.1 0.1 0.40 2.0

1 000 -0.8 -0.7 0.7 0.40 1.4

4000 0.1 -0.1 0.3 0.40 3.6

4. Electrical signal test of frequency weightings
Frequency DEsos Bom e dive Uncertainty Tolerance Limits
A-weighting | C-weighting Flat

(2 (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.2 0.0 0.0 0.20 25
125 0.0 0.1 0.1 0.20 2.0

250 0.0 0.0 0.0 0.20 1.9

500 0.0 0.0 0.0 0.20 1.9

1 000 0.0 0.0 0.0 0.20 1.4

2000 -0.2 0.0 0.0 0.20 2.6

4 000 -0.5 -0.3 0.0 0.20 3.6

8000 -0.6 -0.5 -0.1 0.20 5.6

| Date of Calibration : 10-11 Jan. 2022 4/8 o
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5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.1 0.1 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uneertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0,20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uneertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
122 122.1 0.1 0.30 1.4
121 121.1 0.1 0.30 1.4
120 120.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 108.9 -0.1 0.30 1.4
104 104.0 0.0 0.30 1.4
99 99.0 0.0 0.30 1.4
Date of Calibration  : 10-11 Jan. 2022 5/8
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6. Level linearity on the reference level range (cont.)
Anticipated Measured Deviated Value Uneertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 83.9 -0.1 0.30 1.4
79 78.9 0.1 0.30 1.4
74 742 0.2 0.30 1.4
69 69.2 0.2 0.30 1.4
64 64.1 0.1 0.30 1.4
59 59.0 0.0 0.30 1.4
54 54.1 0.1 0.30 1.4
49 49.1 0.1 0.30 1.4
44 44.1 0.1 0.30 1.4
39 39.0 0.0 0.30 14
34 34.2 0.2 0.30 14
33 332 0.2 0.30 1.4
32 323 0.3 0.30 14
31 313 0.3 0.30 1.4
30 30.4 .4 0.30 14
Date of Calibration  : 10-11 Jan, 2022 6/8 g
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7. Level linearlity including the level range control
Anticipated | Measured | Deviated Uncertiny Tolerence Limity
Range Value Value Value Class 2
(dB) (dB) (dB) (=dB) (+dB)
40-130 125 125.1 0.1 0.30 1.4
30-120 115 115.0 0.0 0.30 L4
20-110 105 105.0 0.0 0.30 1.4
20-100 95 95.0 0.0 0.30 1.4
20-90 85 85.0 0.0 0.30 1.4
20-80 75 75.0 0.0 0.30 1.4
8. Tone burst response
Time Toneburst | Measured | Deviated Tolerence LimitJ
Uncertainty
Weighting| Duration, Th | Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.7 0.3 0.20 +1.3
Fast 2 98.8 -0.2 0.20 +1.3;-2.8
0.25 B8.3 -1.7 0.20 +1.8; -5.3
G 200 109.4 -0.2 0.20 +1.3
2 89.8 -0.2 0.20 +1.3;-5.3
200 109.9 -0.1 0.20 +13
SEL 2 90.0 0.0 0.20 +1.3;-2.8
0.25 80.9 -0.1 0.20 +1.8;-5.3
Date of Calibration  : 10-11 Jan. 2022
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9. Peak C sound level
Number of cycles in | Anticipated Measured Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 125.8 0.4 0.20 24
Positive half cycle 124.4 124.3 -0.1 0.20 1.4
Negative half cycle 1244 124.3 -0.1 0.20 1.4
10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
133.1 133.1 0.0 0.30 1.8
Calibrated by : Approved by :

D D

(Mr. Panya Phasingsri)

(Mr. Tawikiat lamsamra
Date of Calibration
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Electrical and Electronic Standards Laboratory
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Ref: 2011264120305034012
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CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited

Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25140.

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A, Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperature (23+3)°C

Manufacturer :ACO Relative Humidity — ; (50 + 15) %

Model 16226 Ambient Pressure : (101.325+1.5) kPa

Serial No. 1100143

Microphone : Type 7052 No.57063

Preamplifier 2=

Standards used :

—

[~ T R - T T -

Date of Receipt

Date of Calibration

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjaer 4180 S/N 2889871,

. Decade Attenuator Ando AL-205 S/N 00464602,

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Funetion Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007,

. Pistonphone Rion NC-72 S/N 00402446,

. Measuring Amplifier Brilel&Kjar 2636 S/N 1537484.

: 3 Dec. 2021

1/8
a

: 10-11 Jan. 2022

The results relate anly to the terns tested/calibrated or vatue assigned.
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9. Power Amplifier Brilel&Kjar 2706 S/N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agilent 34401A S/N MY44005560.
12, Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03. which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests, The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only,

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor
k=2. providing a level of confidence of approximately 95%.

Date of Calibration : 10-11 Jan. 2022 2/84
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1. Absolute Sensitivity

Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty | Limit Class 2
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.97 113.9 114.0 0.0 0.30 1.4

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of  114.2 dB.

2. Sell-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
20.9 0.10
2.2 The microphone of the d level meter was replaced by electrical signal input device
Frequency Measured Value | Uncertainty
Weighting (dB) (+dB)
A-Weighting 14.5 0.10
C-Weighting 23.6 0.10
Flat 26.3 0.10

Date of Calibration : 10-11 Jan. 2022 3/8«

The results retate anly to the tems tosted/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohitited unless written permission is abtained fram the govemar of TISTR,

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office
36 Mu 3 Tambon Khlone Ha, Amphoe Khlang Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samiutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 5000
Fax. {68) O 2577 9009
E-mall : rumpal@tistr.orth Wabsitewww.tistr.orth

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtcgtistr.or.th

Tel. {66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax (66) 0 2579 8552
E-mail ; sumaleeg@tistr.ar.th

NTISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

‘ THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

‘ Request No, 21-65/0155

MTC No. EEL. BP. 14/1264

3. Acoustical signal test of frequency weightings

Frequency St Tom aporesourys Uncertainty Tolerance Limits
A-weighting C-weighting Flat
i (dB) (aB) (aB) (+dB) Class 2 (+dB)
125 0.4 0.3 0.3 0,40 2.0
1000 -0.4 -0.5 -0.5 0.40 1.4
4 000 0.0 0.2 -0.6 0.40 3.6
4. Electrical signal test of frequency weightings
Frequency Doviton fram e S Uncertainty Tolerance Limits
A-weighting C-weighting Flat
) (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.4 0.1 0.1 0.20 2.5
125 0.3 0.2 0.2 0.20 20
250 0.3 0.1 0.1 0.20 1.9
500 0.1 0.0 0.0 0.20 1.9
1000 0.0 0.0 0.0 0.20 1.4
2000 =L 0.0 0.1 0.20 2.6
4 000 -0.3 -0.2 0.0 0.20 3.6
8 000 -0.3 0.1 -0.1 0.20 5.6
Date of Calibration : 10-11 Jan. 2022 4/8 g
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

‘ Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB) ‘
‘ A-weighting 94.0 0.0 0.20 0.4
‘ C-weighting 94.0 0.0 0.20 0.4
Flat 94.0 0.0 0.20 0.4 |
|
5.2 Time weightings at 1 kHz
‘ Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
122 121.9 -0.1 0.30 1.4
121 120.9 -0.1 0.30 1.4
120 119.9 -0.1 0.30 1.4
119 118.9 -0.1 0.30 1.4
114 113.8 -0.2 0.30 1.4
109 108.8 -0.2 0.30 1.4
| Date of Calibration  : 10-11 Jan. 2022 - 5i8q
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6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
104 103.8 -0.2 0.30 1.4
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 88.8 -0.2 0.30 14
84 84.0 0.0 0.30 1.4
79 78.9 -0.1 0.30 14
74 74.1 0.1 0.30 1.4
69 69.0 0.0 0.30 1.4
64 63.9 -0.1 0.30 1.4
59 58.9 -0.1 0.30 1.4
54 539 -0.1 0.30 1.4
49 48.9 -0.1 0.30 1.4
44 44.0 0.0 0.30 1.4
39 38.8 -0.2 0.30 1.4
34 34.0 0.0 0.30 1.4
33 33.0 0.0 0.30 14
32 320 0.0 0.30 1.4
31 311 0.1 0.30 1.4
30 30.1 0.1 0.30 1.4
Date of Calibration :10-11 Jan. 2022 6/8
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Request No, 21-65/0155
‘ Request No. 21-65/0155

14 MTC No. EEL. BP, 14/1264
MTC No. EEL. BP, 14/1264

‘ 9. Peak C sound level
7. Level linearlity including the level range control 25 P T
. B : Number of cycles in Anticipated Measured Deviated value | Uncertainty Tolerence limits
Anticipated | Measured | Deviated Tolerence Limits
‘ P Uncertainty test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Range Val Vv Class 2
‘ ' e i i Complete cycle 1254 125.7 0.3 0.20 24
B +
o W) C ) il Positive half cycle 124.4 124.2 -02 0.20 1.4
40-130 125 125.0 0.0 0.30 14
‘ Ncgaﬁve half c}rc]e 124.4 124.2 0.2 0.20 1.4
30-120 115 115.0 0.0 0.30 1.4 ‘
20- 0.0 0.30 1.4
‘ e = i 10. Overload indication
20-100 a5 95.0 0.0 0.30 1.4
S ‘ Measured value (dB) e o
20-90 85 84.9 -0.1 0.30 1.4 Deviated value Uncertainty Tolerance Limits
| Positive Negative
20-80 75 74.9 -0.1 0.30 14
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
133.1 133.1 0.0 0.30 1.8
8. Tone burst response
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting| Duration, Th Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.6 -0.4 0.20 +1.3
Fast 2 98.7 -0.3 0.20 +1.3;-2.8
0.25 89.6 -0.4 0.20 +1.8;-5.3
Calibrated by : Approved by :
200 109.5 -0.1 0.20 £1.3
Slow F ‘~P % )
- e e B . LT S = Y
200 110.1 0.1 0.20 +1.3 U
(Mr. Panya Phasingsri)
SEL 2 90.2 0.2 0.20 +1.3;-2.8 ~.
............ jﬁ-ﬁ...i{....,.......“ 3 lor
. 81.2 0.2 0.20 +1.8;-5.3 "% Jo
0% (Mr. Tawikiat Iamsamran) Electrical and IectIllsmnrds Laboratory
Date of Calibration :10-11 Jan. 2022 Industrial Metrology and Testing Service Centre
Date of Issue 12 Jan. 2022 Ref : 2011264120305034005
I End of Certificate 8/8
___ Date of Calibration : 10-11 Jan. 2022 T8 | [ = ST = —
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Manufacturer:
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TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Heat Stress Monitor
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CALIBRATION 0008

Certificate No. : 21H2648

Page: 1of 2

This certificate may not be reproduced other than in full,

Delta Ohm

except with the prior written approval of the head of
HD 32,2 Corporate Services 3: Equipment Calibration and Testing Services.
10027484

Condition As-Received: Used Item

Recelved Date:

Calibration Date:

Reference:

24 Dacember 2021
28 December 2021

2112-0696WC

Ambient Temperature: ( 25 £ 3 ) or

Relative Humidity:

Procedure used:

Condition of thi

(50 £ 20) %

Submitted by: Integrated Research Center Co.,Ltd,

122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25140

Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison with
standard temperature probe for temperature measurement function into humidity / temperature chamber,

It of calibration

1.Reference standards instuments :

Instrument Model Serlal No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1521 ASA339 211842 18 Aug 2022
2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Metrology Thailand (NIMT)
Calibrated by :  Kraipop Onrat Approved Signatory : i
Issue Date : 29 December 2021 [Jr] Chakrit Waewanjua
[ ] Pornthippa Tameyakul
[ ]Pitak Srimongkol
n 0277433

This instrument was connected with temperature probe Serial No. 17011154,
Result of Calibration:- Without Adjustment
Function: Temperature measurement for Tr.

Standard uuc*

Temperature Reading Error
(*C) ") (°C)
20.023 19.9 -0.123
30.026 29.9 -0.126
40.036 40.0 -0.036

This instrument was connected with temperature probe Serial No. 10028228,

Result of Calibration:- Without Adjustment
Function: Temperature measurement for Tg.
Standard uuc*
Temperature Reading Error
("c) (°C) (°C)
20.023 20.0 -0.023
30.026 30.0 -0.026
40.036 40.0 -0.036

This instrument was connected with temperature probe Serial No. 10031668,
Result of Calibration:- Without Adjustment

Function: Temperature measurement for T.
Standard uuc*
Temperature Reading Error
(°C) (°C) °C)
20.023 200 -0.023
30.026 300 -0.026
40.036 40.0 -0.036

UUC* : Unit Under Calibration

Cert. No.: 21H2648
Page.: 2 of 2

Uncertainty
of Measurement
(#°C)
0.42
0.42
042

Uncertainty
of Measurement
(x°C)
0.42
0.42
0.42

Uncertainty
of Measurement
(£°C)
0.42
042
0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  S-ot%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %E
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 % 7o

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISHTIS17025

Certificate of Calibration

CALIBRATION 0008

Certificate No. : 21H26408
Page: 10of 2

Equipment : Heat Siress Monitor
Wanulictirer Delta Ohm This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : HD 32.2 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 10027485
1D No.: =
Condition As-Received: Used ltem

Recelved Date:

Calibration Date:

24 December 2021
28 December 2021

Reference: 2112-0696WC Integrated Research Center Co.,Ltd,
Ambient Temperature: [ 25 £ 3 ) i i
Relative Humidity: (50 + 20 ) % 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25140

Cert. No.: 21H2649

Procedure used: Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison with
standard temperature probe for temperature measurement function Into humidity / temperature chamber,

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

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1521 A5A339 211842 19 Aug 2022

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Cerification is traceable to the International System of Unit maintained at:-
-National Institute of Metrology Thailand (NIMT}

Calibrated by :  Kraipop Onrat
Issue Date : 29 December 2021

Approved Signatory : E

[U’,I Chakrit Waewanjua
[ ]Pornthippa Tameyakul
[ ] Pltak Srimongkol

r N277434

Page.: 2 of 2
This instrument was connected with temperature probe Serial No. 10028254,
Result of Calibration:- Without Adjustment
Function: Temperature measurement for T,
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(*C) (°C) ("C) (£°C)
20.023 20.0 -0.023 0.42
30.026 301 0.074 0.42
40.036 40.1 0.064 0.42
This instrument was connected with temperature probe Serial No. 10028231,
Result of Calibration:- Without Adjustment
Function: Temperalure measurement for Tg.
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
("C) ("C) (°C) (=°C)
20.023 20.0 -0.023 0.42
30.026 30.0 -0.026 0.42
40.036 399 -0.136 0.42
This instrument was connected with temperature probe Serial No. 10031667,
Result of Calibration:- Without Adjustment
Function: Temperature measurement for T.
Standard uucH Uncertainty
Temperature Reading Error of Measurement
(°C) ("C) ("C) (#C)
20.023 201 0.077 0.42
30.026 301 0.074 0.42
40.036 40.0 -0.036 0.42

UUC” : Unit Under Calibration

The reported uncertainty of measurement was base on standard uncertainty multiplied

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

-00o-
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 1B, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Heat Stress Monitor

1,
AN,

e,

I

o
"o,

IR
oyl

NEC-TIBI-TIS1T025
CALIBRATION 0008

Certificate No. : 21H2650

Page: 1of2

This certificate may not be reproduced other than in full,

Delta Ohm

except with the prior written approval of the head of
HD 32.2 Corporate Services 3; Equipment Calibration and Testing Services.
10027486

Condition As-Received: Used ltem

Received Date:

Calibration Date:

Reference:

24 December 2021

28 December 2021

2112-0696WC

Amblent Temperature: (25 £ 3 ) °C

Relative Humidity:

Procedure used:

(50 £ 20 ) %

Submitted by: Integrated Research Center Co.,Ltd.

122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25140

Callbration were conducted using in-house calibration procedure CP-H03 according 1o comparison with
standard temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1621 ASA339 211842 19 Aug 2022
2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification Is traceable to the International System of Unit maintained at:-
-National Institute of Metrology Thailand (NIMT)
Calibrated by :  Kraipop Onrat Approved Signatory : ZJ i
Issue Date : 29 December 2021 [\/ ] Chakrit Waewanjua
[ ] Pornthippa Tameyakul
[ ] Pitak Srimongkol
n 0277435

This instrument was connected with temperature probe Serial No. 19026813,

Result of Calibration:- Without Adjustment
Function: Temperature measurement for Tn.
Standard uuc*
Temperature Reading Error
(°C) (°C) (°C)
20.023 200 -0.023
30.026 30.0 -0.026
40,036 40.0 -0.036

This instrument was connected with temperature probe Serial No. 10028232,
Result of Calibration:- Without Adjustment

Function: Temperature measurement for Tg.
Standard uuc*
Temperature Reading Error
c) (°c) (*C)
20.023 2041 0.077
30.026 30.1 0.074
40.036 400 -0.036

This instrument was connected with temperature probe Serial No. 10031655.
Result of Calibration:- Without Adjustment

Function: Temperature measurement for T.
Standard uuc*
Temperature Reading Error
(°C) (°C) C)
20.023 19.9 -0.123
30.026 299 -0.126
40.036 398 -0.136

UUC* : Unit Under Calibration

Cert. No.: 21H2650
Page.: 2 of 2

Uncertainty
of Measurement
{£°C})
0.42
0.42
0.42

Uncertainty

of Measurement

(£°C)
042
042
0.42

Uncertainty
of Measurement
(#°C)
042
042
0.42

The reported uncertainty of measurement was base on standard uncertainty muitiplied

by coverage factor k = 2,00, providing confidence level approximately 95%.

-o0o-
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' ) WO-01645398

IU%JU'iENﬂ”I'iﬂE]ULﬁEJU “1A394 Atomic Adsorption Spectrophotometer”

(Calibration Certificate of Atomic Adsorption Spectrophotometer)

|Eﬁf Environmenta ‘
] = and Medical Expert
[EMEX ASSOCIATION (0 LTD]

mm_l;pw.nu IEEREAHTIL N
manzidou 2-244

Perkin
For the Ber
PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 200/400
Customer : UI¥M 18uiding 1iﬂﬂhilﬂi;m51ﬁﬁ Date Tested: 08-Mar-2022
Recommendation Recertification

Address :  27.29 Wes Wiz 290830 Period (] Months

CHIZTIUZ HWNIUR Recertification Due: 0B-Sep-2022

AT NFINKEA 10150 Date Last Certified: 20-Sep-2021
User Name; AfIain aue) Visit Number: 10f2
Phone: 02-8671128 PerkinElmer Phone: 02-719-6420 ext 311
Fax/Email: amex envig@yahoo com PerkinElmer Fax: 02-319-7900
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 200 20059030303 AA WinlLab32 Version 6.5

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Copper N930-0183 OCT 30 2022
GFAAS Mixed N930-0244 JUN 30 2023
MGD-141 N101-3000

”MGZ-IMS '@ ﬁgﬁ Environmental |
" L] W_and Medical EXDeM

I';up\ ASSOCIATION COLTD.

&~
ﬁmﬂ._m AN N3 1HIBN YU J=3:
a1 b B

mynziiloy 2-244 Pagdiars—5 "

] &

\

PerkinElmer Ltd. 290 Sol 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand W

3’



' > WO0.01645398 ' » WO-01645398

Perkin : Perkin
For the Betler For the Better
PREVENTIVE MAINTENANCE REPORT PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 200/400 AAnalyst 200/400
SERIAL NUMBER 20059030303 DATE TESTED 08-Mar-2022 SERIAL NUMBER 20059030303 DATE TESTED 08-Mar-2022
1. INSTRUMENT CHECKS PARAMETER SPECIFICATION ACTUAL VAULE

A. The mirror, prism and lenses condition. Clean if necessary. 5. PERFORMANCE TESTS

B. Inspect the grating,

©. Inspect and-clenn ar replacs The dlist fier: 1. Detector-Linearity with Barium (553.55 nm).

Neutral Density Filter 0.2 : 0.1903  Abs. + 5% 0.1814 Abs.
SRR ERROE DE AR EcLen N Neutral Density Filter 1.0 : 1.0547 _ Abs. + 5% 1.0373_Abs.
E. Clean the nebulizer. 2, Baseline Noise at 1 Abs with Barium (553.55 nm).
F. Check the conditicn of the end cap, chamber and nebulizer o-rings. {at an inegration time of 0.5 seconds
G. Clean the drain system. and 99 replicaies)
5D < 0.010 Abs. .001 ;
H. Clean exterior the instrument. = AL Pl
2. GAS SYSTEM CHECKS 3. AA Baseline with Copper (Cu 324.75 nm).
A. Leak test all internal and extenal gas box joints (at an integration time of 0.5 seconds
and 99 replicates
B. Inspect the acetylene catridge filtar. (Replacement catridge filter every 1 year) ey !
SD = 0.001 Abs. 0.0002 Abs.
C. Inspect the air ¢ filter. (Rep 1ent catridge filter every 6 months) 4. D, Background Comp (© r 324.75 nm).
3. ELECTRICAL
) i i ) with Neutral Density Filter 1.0 Absorbance < 0.010 Abs. -0.0100 Abs.
A. Check incoming AC line voltage for proper levels and grounding. SN
- : 5. AA-BG Baseline Noise with Capper (324.75 nm)
B. Check unit's software and firmware revisions and upgrade if necessary. i i 5
4. FIAS CHECKS (at an Integration time of 2.0 seconds
and 99 replicates)
A. Pump and 5 Port Valve /A
p 5D = 0.005 Abs. 0.0008 Abs,
B. Chemifold and Tubing N/A S——
C. Power Supply n 8. Flame Safety Interlock all Functions.
D. Flow meter and Gas system N/A
—. e - . EF Environmental
= Eovonmental EM = 4% _and Medical Exper]
! TR VIS Tt @r..‘ = ,u:‘.m.y ——==
= p—— -
7S Hoelfuiams N iznenIu
naliams N IzHien U a0 i ¥
. = g aUnziou 2-244 rages ot &
IRINSIVOY 3-244 i . v, \
\(—s \0"} \(_f\*
on s L
PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand 2} . PerkinEimer Ltd. 200 Sci 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkck 10310, Thailand ‘%& 2
N o



, ) WO-01645398 ' ) WO-01645398

Perkin § Perkin
Eor the Hetter For the Bettey
PREVENTIVE MAINTENANCE REPORT PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 200/400 AAnalyst 200/400
SERIAL NUMBER 20059030303 DATE TESTED 08-Mar-2022 SERIAL NUMBER 20059030303 DATE TESTED 08-Mar-2022
PARAMETER SPECIFICATION ACTUAL VAULE Remarks :

- Neutral Density Filter refer to data sheet

7. Wavelength Accuracy with Nickel (232 .00 nm).

Nickel Prism Position + 190 steps 0 Steps
Nickel Grating Position + 380, - 260 steps - 48  Steps
3 mg/L Ni Standard Mean Abs = 0.200 Abs. 0.238 Abs.

8. Flame Sensitivity with Copper (324.75 nm).

Cu Prism Position + 120 steps [¢] s o
D e This is to certify that the above tests have been perfomed and the configuration tested
pe
Cu Grating Position + 380 steps 0 Steps
il meets
{2 mg/L Cu Standard at an integration time D 3
oes not meat

of 10 seconds and 10 replicates
P ! the PerkinElmer Specifications listed on this certificate.

Mean Absarbance > 0.250 Abs. 0.388 Abs. "
— This certificate does not medify PerkinElmer's standrd terms and condition of sale,

Capacitance value = 1.0 pF. 2.5 pF. including warranty terms.

Service Department PerkinElmer Ltd.

- f
Customer Service Engineer: brosssn § ﬁi“fw‘l‘\

( Chainarong Tharin )

Service Engineer

Environmental

E ASS0C ﬁpfj.ﬁid'?allﬁmue& & N mﬂgmmnsm l”?TlEJﬂ“ﬁu
'a = 1
‘rimﬂwmma AN IZHIONFU 64&11 Anztoy 1-244 Page 5 of § g ;jy’
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PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thanland N PerkinElmer Lid. 290 Soi 17 Rama 8 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailan



@ 2021 by Agiient Technologies Agilent CrossLab Compllance Services

tificate of System Qualification
GC-0Q + GCM5-0Q

Systermn |D CN152683108

Qrganization Name: Emex Association Cao., Ltd

Organization Location; 29 Rama 2 501.30, Bangmod. Jamtheng, Bangkok 10150 Thailand
Date May 25, 2022 5:13:44 PM

EQP Name: AgilentRecommended . AgilentRecommended

EQP Rewvision GC 0251, GCMS.02.51

Overall Qualification Status: Pagg

1 s tion and Basic Safety and Operation
MName 7820
Setpoint Status: Pass

Qverall System Inspection and Basic Safety and Operation Test Status

Name 7880
Front SsL
Satpoint Status: Pass
Setpoint Actual
o P o e S = . -
TUSU529IN158BULIEU “nas Gas Chromatography-Mass Spectrometry” iRty 249 et s pa
. . . Accuracy! 0.2 Psi

(Calibration Certificate of Gas Chromatography-Mass Spectrometry) e RSGaRaA g = Tw

Overall Inlet Pressure Accuracy Test Status

Hass

Name 7890

[E M EF‘ E|'|ui_rc-nmantai Date: May 25, 2022 51344 PM E M E Environmental
| ’ and Medical Expert System |0 CN15263108 EW 8 B nd Medical Expert

[EMEX ASSOCIATION CO.,LTD. IEMEX ASCOCIATION COLTD C(/ < &
ol fiiamsing iiionyu Vol granisfinsemionyu \( o7
mynziion 2-244 numsiilon 1244 o7




@ 2021 by Agilent Technologies

Setpoint Status:

Zong

Temperature.

Accuracy

Agllent Recommended

Setpoint Status:

Zone

Temperature

Accuracy:

Aglent Recommended'

Pass
Qven
SetpointiActual
2300 2308 'C
08 W
= M0 % setpoint in K
== 10 % setpoint in K
Pass
Qven
Setpoint/Actual
100.0 100.5 o
0.5 °C
s= 40 % setpoint in K
<= 1.0 % setpointin K

Overall GC Oven Temperature Accuracy Test Status

Agilent CrossLab Compliance Services

[ 50 A
[ 50 "y
{ &7 i
Ay Y

Pass

> Oven Temperature Stability
Name: 7890
Setpoint Status: Pass

SetpointAverage

Temperature: 100.0 100.5167 °C
Stanility 01 °C
Agilent Recommended. <= 0.5
Overall GC Oven Temperature Stability Test Status
Pass

g Amp
Tested Combination1 Frant 851 I External sQ
Name 5977A
Setpoint Status; Pass
. EMEFW@@ xﬂ‘-{\’%\;

- {ze and Medical Expert 3

Date: May 25, 2022 51344 PM L8 e  CTATION €O, LTD %

System 10:

Ch15263108

¥ ooy ':1 - .
'ﬁaqﬂg‘umpg;e:?%f}ﬂmmiwu
IRINZIVOU 1-244

ol
C

#2021 by Agllent Technologies

Overall Log Amp Test Status

Pass

Agllent Crosslab Compliance Services

Tested Combination Front SsL { External sQ
Nama: S97TA
Setpoint Status: Pass
Amu 1050 miz Drift Aftar Five Minutes: RFPA Voltage:
4 my 481 my
Agilent Recommended. == 100 and <= 100 <= 1100
Overall RFPA Test Status
Pass
Tested Combination Front 85L I External €Q
Namg 5977A
Setpoint Status: Pass
Frament 1
Setpoint Status: Pass
Filament 2
Overall Tune El Test Status
Pass
suting Run
Tested Combinationt Front SSL ! External sQ
Injection Tower
Name TES0A
Souree El - Inart
Eiwi nental
Date: May 25, 2022 51344 PM 11 and Medical Expert
System D: CN15263109 [EMEX CIATION CO.,LTD:

viealfiinngaing 1 ienyu
rvngiion 1-244




= 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

Setpaint Status: Completed
Injecton Valume on Column 10 ulL
Overall Scouting Run Status
Caompleted
ument Detection Limit
Tested Combinationt Front ssL /I External sQ
Injection Tower
Nama: 76504
Source: El - Inert
Setpoint Status: Pass
Injection Volume on Column 10 ul
Area Retention Time
Minimum RSD 450 % 0.02 %
Agilent Recommended <= 00 <= 1.00
Status Pass Pass
Instrument Detection Limit; 15.15350 fa
Agilent Recommended. == 2682000
Status. Pass
CQverall Instrument Detection Limit Test Status
Pass
Aass Ratio Precision
Tested Combination1 Front SsL / Extermal sQ
Imjection Tower
Name T850A
Source El - Inert
1 _M_E\l_' Environmental _‘_--‘i"“\\‘
K—'— : ) I
Date: May 25, 2022 5:13:44 P t_ 6.(_!3\%___%‘-’% AN ¢
System (D CN1526310% E;,MLX:-:: .’q - .r - C// ,J.\]
ﬁmﬂgugagggp@ﬁuwmmm \(—\ .
mynziiion 2-244 X

© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

Setpoint Status: Pass
Injection Velume on Column: 1.0 ul
Area Mass 1 Mass Ratio
Abundance's
RSD 1.27 % 018 %
Agilent Recommended <= 500 <= 500
Pass Pass
Overall Mass Ratio Precision Test Status
Hass
EF Environmental
EM;_H_ and Medical Expert
EMEX ASSOCIATION CO.,LTDY
3 o e - o
o vl iamsingiznionyu e
2 N
Date: May 25, 2022 5:13:44 PM IRUNsILYU 2-244 Cr -T\\,‘L)
Systom ID: CN15263108 ( il ol
/ 0
Page 5/ 18§ " h



© 2021 by Agilent Technologies

Instrument Details

rpose
I'his section deseribes the as found system configuration

System
System ID CN15263109
Manufacturer Agilent Technologies
Narme 7880
Flow Data Input Manual Data

Temperature Data Input Manual Date or Other Data Logging

Tested Combination1

Injection Technigue Injection Tower

Agilent CrossLab Compliance Services

Inlet Front
Detactar External
LTM Included? No
Sampler 1
Manutacturer Agilent Technologies
Type Injection Tower
Name TE50A
Made! Number GAEETA
Serial Number CN15210043
Firmware Revision A10.02
Usage Sample Injection
Lacation Front
Syringe Volume (pL) 10
Mainframe 1
Manufacturer Agilent Technologies
Name 7850
Madel Number 534408
Senal Number CN15263100
Firmware Revision B.02.022
Oven Type Standard
- S—— ] Y =) =
System ID: CN15263100 EMEX ASSOCIATION CO,LLTD)

VoA ng s iiony
ynzion 2-244

122021 by Agllent Technologies

Inlet 1

Manuiacturer
Name

Type
Location
Carrier Gas
Contrel Type
Purged Inlet

Detactor

Manufacturer
Name

Tyce
Locatian

Mass Spectrometer 1

Manufacturer

Type

Name

Senal Number
Firmware Revision
High Vacuum System
Scouting Run Standard

MS El Source 1

Manufacturer
Source Type

Number of filaments

Agilent Technelogies

7880

ESL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
Mass Spectrometer
Mass Spectrometer

Externzl

Agilent Technologles
5Q

5977A

US1524L444
6.0025

Turbo Pump

OFN Std

Agilent Technologies
El - Inert

2

Agilent CrossLab Compliance Services

Date: May 25, 2022 5:1344 PM

System 102 CN15263109

E M EF Environmental
v and Medical Expert

EMEX ASSOCIATION CO.,LTD]

YioulfiArmsmmsionu
unzidon 2-244



T 2021 hy Agilent Technologies Agilent CrossLab Compliance Services

Electronic Signature

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire documant,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unigue username

and personal password The Agilent rep itative wha has d this service understands the meaning and legal status of an
elsctroric signatura. As a trained official operator, the Agilent representative has a unigue password and logon to access ACE and
electronically sign this document. (Other e-signatures can be agplied to this document using a Document Content Management or other

suitable method defined in your dala access and conirel procedures.)

Full Name of Signer Saenguthai Tarak

Logged On User Name: saenguthai.tarak@non agilent.com
Signature Creation Date May 25, 2022

Reason for Signature: Executad protacel and published this original version of document

Regulatory Disclaimer

Tris document provides a protocol 1o verlfy and recerd instrument configuration and evidence of proper operation. It has been prepared from our
. Thed tIs o
compliznce package. Vahdation depends upon many factors and use of 1his protocol alone does not assure

P 1 of 1= as well as industry best pi

d to provide an important compenent of a complate
Agilent Tect makes no

promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technalogies makes no warranty of any kind 10 this material, including but not limited to, the implied warranties or merchantability and fitness for
# particular purpose Agilent Technologles shall not be hable for errors contained herein or for incidental or consequential damages in connection with the
furnighing. perfarmance, or use of this material

F Environmental
EME nd Medical Expert|
EM ASSOCIATION CO.,LTDY
L ) L) o
Yioailfj Baaaains 1L NoNYH
nziioy 2-244

Date: May 25, 2022 5:13:44 P
System [0 CN15263108

2021 by Agilent Technologles

Agilent CrossLab Compliance Services

Uiser Mare: s

SPLOABKOMY

EMEX_CN15263409 Transaction log :

Frny Date: May 25,2022 512

Systam Id: CN15260100
L

Time Transaction Activity Type of Transaction DOptional Information
State Perfarmed
April 26, 2022 82020 AN Augit SessionCreated  Session Nana
Apri| 26, 2082 8:29:20 AM  Start Cerfiguration Session Nane
ANpr) 26, 2022 8:20:20 AN Augn Enfitiement Ligensing User is Menpaying and dees
net require an unlock cade
AR 26, 2022 B3T3 AN Audh Egploaded Session EQP detads for primary
technique [Ge] -
File pain;
[ProtecolPacks/Go/Configurat
1an&/02 51/Ge 02 51 enpl,
EQP File Name:
|Ge-02.51 agp|, EQP Name:
[AglentRecommandad]
EQP delads for hyphenaied
tachnigue [GoMs] -
File path
[ProtecolPack s/ GeMs Tonlig
urationsi2 51/GeMe 0254 »
qo), EQF File Nams.
[GeMs 02 51 egp). EGP
Mame.
[AgllentRecemmended]
Aprii 28, 2012 83T 15 AM  Eng Cenfigurstian Sessian Nona
April 26, 2022 83720 AM  Start Qualificalion Sessicn og
Apri| 26, 2022 8:3720 AM  Start Evecution Syetem Inepaction and Basie  Nana
Salely snd Operation - 7880 -
Cualtative Test - No setpoints
associaled
Apr| 26, 2022 83743 AN Eng Execution System Inspaction and Basic Run Cownt - 1
Safety and Operstion - 7890 -
Quaitative Test - No setpainis
Bssociated
April 28 2022 83746 AM - Start Expoution Infet Pressure Accurdcy - Fronl  None
SSL - Pressure Controfied |nlet
-850 pai-Lo e 12 pei
Page 117
==
Environmental SN P
- LA
— CXpert S
Oato: May 25 2022 5:13 44 P EMEX ASSOCIATION CO.,LTD| (;((-Q
i ¥ = ae a ‘
tapusan iy SHEDT Mol fuamsins eionyu 2

FasAcIDion 2-244




2021 by Agllent Technologies

Agllent CrossLab Compliance Services

User Natmn: sagnguthal tarak

ostiame. LAPTOP-LOASKOMY

EMEX_CN152623108 Transaction log -

Systam id. CNAS263105

Print Date: May 35, 2022 5:15.47 P&

Time

Transaction
Stato

Activity

Type of Transaction Optional Information

Performed

Apell 26, 20232 5:37.52 AW

Apl 38, 2027 8:37 54 AW

April 26, 2022 8:38 14 AM

April 268, 3022 8:38 16 AM

April 26, 2027 B:38 18 AM

April 26, 2022 E:38:39 AM

April 26. 2032 8:38:42 AM

April 36 2022 8:30:43 AM

April 38, 2022 84000 AM

Ena

Audit

End

Smn

Audit

Ena

Htart

Auait

Execution

Exexution

Execuiton

Execation

Deta

Exeeution

Esesuton

Data

Inlet Pressure Accuracy - Frant. Run Count © 1
SEL - Pressure Controlled Inlet
-5 250psi-Liem12p8

GC Oven Temperature Mene
Ancuracy - TS0 - Temparature

: Oven < §; 2300°C - L >=-1.0

AN <= 1.0 % setzaint in K

GC Oven Temperature
Accuracy - 7840 - Temperature
COven - 5 230 0'C-Lir=-10
AND <= 1.0 % satpoind in K

Wanual Data Entry

GG Oven Temparature Run Count : 1
Atguracy - 7880 - Temperature

cQven -5 230.0°C-Lix=-1.0

AND <= 1.0 % setpaint in K

GC Oven Temperature MNone
#oouracy - THB0 - Temperature

Oven -5 1000°C-L-==-10D
AR <= 1.0 % setpaint in K

GG Oven Temperature
Accuracy - 7890, - Temperature
:Oven-S 1000'C- L' >=-1.0
AND <= 1.0 % setpoint in K

thanual Data Entry

GC Cwen Temperature Run Count : 1
Accuracy - 7890, - Temperature

Owen- 5 100.0°C-L >=-1.0
AND == 1.0 % setpaint in K

GL Quen Temperahas Stabiity  Nono
~ 7830 - Temperature - Oven -
S.100.0°C -L =05€C

GG Dven Temperature Stablity Manual Data Entry
- 7880 - Temperature - Oven -
§; 100,0°C - L; == 0.5°C

Page2/7

Date:
System 100

LY
May 28, 2022 §13:44 PM ’EME) t
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2 2021 by Agilont Technologies

Agilent CrossLab Compliance Services

Systom la: CNIS2EII0S
Print Date: May 282022 513 47 P8
EMEX_CN15283108 Transaction log :
Time Transaction Activity Type of Transaction Optional Information
Btate Performed
Apnl 26 2022 840101 AM End Exgcution GC Ouen Temperature Staddity  Run Count | 1
- TeEll - Temperature * Oven -
5. 1000°C-L ==05C
April 26, 2022 113117 AN Audit AceClosed Session Maone
April 28, 2022 12 26:01 PM - Audi AcoResterted Sesson Nona
Apni 28, 2022 12:26:23 PM' Aud? SessionRewaded  Sesson Nona
April 28, 2022 12 26:24 PM  Start Gualification Sessicn (ss]
Aptil 28, 2022 1:26:44 PN Audt AceClosed Session Meng
May 17. 2022 31T18 PM  Audit AceRestaried Seasion Hone
May +7. 20223172090 Audit SesslonRelcaded  Session Hane
Mey 17 2022 31T25PM  Stan Cunlfieation Session {=le]
May 17, 2022 331 51 PN Audit AceClnsed Session Hong
May 16 2022 81010 AM  Audit AceH estared Session Hone
May 18, 2022 8 4858 AM  Audil Acellosed Bessicn None
May 23 2022 114205 AM  Audit AceRestaried Session Hone
Mey 23, 2022 11 42 55 AM Audh SessignFeicaded  Session MNong
May 23, 2022114255 AM Start Qualfication Session (0]
May 23 202214814 PM Audi Acelipsed Seasion More
May 25, 2032 B.6E44 AM  Audli ActRestariod Seusion More:
May 25 2022 BR545 AM - Audh EessienReloaded  Session Mone
May 25, 2022 B5549 AM  Stant Quaificaton Sassion oa
May 28, 2022 257110 FM Start Exgcution Log Amp - 5977A 50 - Bource: None
El- Ingnt
May 25, 2022 252,08 M End Execution Leg Amp - 587TA S0 - Seurce. Run Courl & 1
El-Inert
Page 3/ 7

Drate:
System 10:

May 25, 2022 51344 PM
CN15263109

M EF Environmental
Medical Expert
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2 2021 by Agilant Tochnologies

Agilent CrossLab Compliance Services

Usiar Nara: sannpulfia Garak

Hontname, LAF o =

EMEX_CMN15263109 Transaction log

Print Date; May 25, 1022 592 4

Syswm o CHNAG2EI108

s 0

Time Transection
State

Activity

Type of Transaction

Optional infarmation

May 25, 2022 25211 PM Stan

Riay 252022 263:06PM  Stant

May 25 2022 26402 PM  End

May 26 2022 25405 PN Stan

May 25, 202225428 P End

May 75 2023 5432 PM  Stan

May 25 2022 254 4T PM  End

May 25 2022 254 57PM  Star

May #5 2072 25537 PM  Auit

May 25 2022 2.5619PM End

Executon

Execution

Execulion

Execution

Exacution

Execution

RFPA - 5877TA 5O - Souresr Bl
- Imart

RFPA - 5877A BQ: - Bource: El
- Imert

RFPA - 58774 B0: - Suurce: El
= Inert

Tune €l - 8977TA S0 - Source. -
El- Inen Fllament 1 {Quaitative
- Mo setpoints associted)

Tune El - £877A 50 - Source. -
El - Inent Filament 1 {Quaitasive
Mo selpoints associated)

Tune E1.- 59774 50; - Source: -
El- Iment Filamant 2 (Quaiiative
- Mo seipoints assocated)

Tune El - 5577A 80 - Source: -
El -« Imert Filamant 2 {Qusitative
- Ho seipoints associated)

Scouting Run - Injection Towar
Frant SSL, 5Q. - Source. - E1-
Inert- Part of GOME Bystam
Preparation

Scoutng Run - injection Tower,
Front 881 S0 - Source. - El -
Inert- Pan of GCMS System
Praparation

Scouting Run - Injection Tower,
Front 551, §Q: - Source. - El -
Inert- Part of GCMS System
Preparation

Faged (7

None

None

Run Count - 1

Mone

Run Cownt 1

None

Run Count - 1

Nona

Deta files Path - FISCOT D

RunCount . 1

Date:

System ID;

May 25,2022 5:13:24 PM
CN18263109

t M-Eﬁ Medical Expert
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2021 by Agilent Technelogies

Agllent CrossLab Compliance Services

EMEX_CN1$263108 Transaction lag ©

SBrint Date May 25 30

Tima Transaction Activity Type of Transaction Ogptional Infarmation
State Performed
May 25 2022 2:55:22 PM  Stan Execulion instrument Desactian Limit - MNone

May 25, 2022 25703 PN Audit

May 35, 2022 2°57:00 PN Audit

May 25 2022 25703 PM  Audit

May 28, 3022 25703 PN Audit

May 28, 1022 25703 FM  Audit

May 256, 7022 25703 PM  Aucid

Data

Data

Data

Data

Data

Dt

Injection Tower, Front SEL, 50
- Source: - El - Inen - RSO L
lArea) <= B 00% - RS0 L (Ret.
Time), <=1.00%

Instrument Detection Lt -
Injectian Tower, Frant S5L, S0
- Bouree: - El - Inert - RSO L
Area); == B.00% - RED L {Ret.
Time), <= 1.00%

Instrurnent Detection Lt -
Injection Tewer, Front S5L, S0
- Sourea: - El - Inert - RSD L
(Area). <= BOO0% - RSD L (Ret.
Timey <= 1 00%

Instrument Detection Limit -
Injection Tawer, Front S50, 5Q
- Soyrce: - El - nert - RSD L
(Arga) <= B 00% - RSO L {Ret.
Timey <= 1.00%

nstrument Detection Limit -
Injection Tower, Front S5L, S0
- Source: - El - inert - RED L
(Arpa); <= 8.00% - RSD L (Ret
Time) <= 1.00%

Instrument Detection Limit -

Ingeetion Tower, Front 881, 80

- Sgurce: - El - Inert - RSO L
{Arma) <= 8.00% - RSD L (Ret,
Time), < 1,00%

Instrument Detection Limi -

Injcction Tower, Frant SEL. 80

- Sourcer - E| - Inent- RSO L
iArea), <= £.00% - RSD L {Ret,
Timay <= 1 00%

Page /7

Data files Path - F #Prel3.0

Data fites Path © FriPsda.D

Data files Patry  F\Fre05 0

Data files Fath~ FriPrecs D

Data flies Fath - F2Pred?.D

Cata files Path - F-'Fre(E 0

EME

F Environmental
and Medical Expert

OQCIATION OO, CIATION CO.,LTD]
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Dato:

Systom ID!

May 2. 2022 5:13:44 PM
CN15263108
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22021 by Agilent Technologles

Agilent CrossLab Compliance Services

Print Date: May 25, 2022 811

EMEX_CN15262108 Transactian leg :

Syslem Id N1

Time

Transaction Ativity

State

Type of Transaction
Porformed

Cptional Infermation

May 25, 7022 2 5708 PM

May 25 2022 2.57 03 PM

May 25, 2022 2:57.03 PM

May 25 2022 2.657 D3 PM

May 25, 2022 2'58:08 PM

May 25, 2022 4,00.35 PM
Muy 28 202240011 PM
May 25 2022 4.55:08 PN
May 28, 2022 4:55:10 PM

May 25 2022 4:55:17 PM

Audi

Audi

Audi

Audit

End

Audit

Audit

Audt

Stan

Gtz Instrument Detection Limit -
Injaction Tower, Front S5L. 54
Source - E!-Inen- RSO L
{Area) <=  00% - RS0 L (Ret
Timel == 1.00%

Data Instrument Detaction Limd -
Injectian Tower, Front BSL, 8Q
- Source: - El - (net - RSO L
(Ared) <= B.O0% - RED L (Ret
Time) <= 1.00%

Data Inatrument Cataction LimA -
Injection Tower, Front §5L, 5Q:
- Sourte: - El - Inen - RSO L
tArea) <= 8.00% - RSD L {Rat
Time). <= 1.00%

Oata |nstrument Detaction Limit -
Injection Tower, Frant S8SL 50
- Source: - El - inen - RS0 L
(Area) <= B.00% - RSO L (Ral.
Time}: <= 1.00%

imstrument Detection Limit -
Injection Tower, From S8L, 5O
- Source: - El - inert - RS0 L
(Area) <= 8.00% - RSD L (Ret
Tane), <= 1 00%

Executian

AeeClesed Seasion
AcoRestaried Session
SessioriFeloaded Gesson
Quallfication Session

Exeeution Mazs Rato Precisian - ingecton

Tower, Front $5L, §0: -
Source: Ei - Inert - L (RSD) <=
5.00%

Page &/ 7

Tiana fles Path  F@ne0s 0

Data fies Path | F1Fe013.0

Data files Patn © F\Pred11.0

Data fes Path : F:\Predt2 D

Run Count - 1

MNone

Nane

Environmental

% _and Medical Expert|
OCIATION C 0 LTD)

Date:

System |D:

May 25,2022 54344 oy NOIURUAMI AT 1 FONWH

CN15283108

lInzidon 2-244
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2 2021 by Agllent Technologies

Agilent CressLab Compliance Services

EMEX_CN15283108 Transaction lag :

Print Date

Sy

May 25, 302

Time

Transaction

State

Activity

Type of Transaction

Porformed

Optional Information

May 25, 2022 455 36 FM

Moy 26, 2077 456 38 PM

May 25, 2022 4:55 38 PM

Mey 25 2022 4 6538 PN

May 25 2072 455 36 FM

May 25, 2022 4.55:38 FM

May 25, 2022 255 41 FM

Wy 25, 2022 458 03 FM
May 25 2022 458 03 PM

May 25, 2022 31305 PM

Fuadit

Fuds

Aadit

Fudit

Audit

Audi

End

End

San

Audit

Crata

Datar

Data

Exeoution

Mass Ratle Precaicn - Inection
Tower, Front 851, 5Q: -
Source: El - Inert - L {RBD): <=
5 00%

Wass Fatio Precision - nectian
Tower, Front §SL. 5Q: -
Source: El - Inert - L (RBD): ==
& 00,

Mass Ratio Precisicn - Injection
Tower, Front S5L, 5Q: -
Source: E - Inert - L {REQ) ==
5.00%

Mass Ratie Precsion - Injection
Tower Frant 851 3G

Source: Ei - Inert - L (RED): <=
5.00%

Wass Ratlo Precsion - Injection
Tower, Front 881, 801 -
Source:; Ei - Inert - L {RSD), ==
5.00%

Mass Ratio Precision - Injectan
Tower, Front 551, 50: -
Sourca: Ef - inert - L (RS0). <=
5.00%

Mass Ratio Precision - Injectian
Tower, Front $5L. 50

Source: El - Inert - L (RS0} <=
5.00%

CQuafication Session

AEportin

Repartin,

a Session

Q Session

PageT(7

Data files Path - FIMRP?. O

Datn tiles Path | FIMRERBE.D

Data files Path . FAMRPA.D

Data files Path | FIMRPIDG

Data files Path  FIMRPTY 3

Data files Path - FIMRP12D

Run Cownt - 1

oo
More

Report Gererated
Certificate

EF Enviranmental
EM % _and Medical Expert|

EMEX ASSOCIATION CO., /CIATION COLLT DY

Yioulfiiamsins iz iienyu

Date:
System 1D:

May 25, 2022 5:13:44 PM

CN15263109
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Perkin  ~
For the Better

Optima8300
Preventive Maintenance Report

TuSusasnisaauLiiou “w3as Inductively Coupled Plasma (ICP-OES)”

(Calibration Certificate of Inductively Coupled Plasma (ICP-OES)) Company Name: Emex Association Co., LTD

Instrument Location: 27, 29 Soi Pharam2, Soi 30 Bang Mot,

Chom Thong, Bangkok 10150

‘ Em.mr.m,nta. Instrument Serial No.: 07851604262
and Medical Expert
Environmental
EMEX \G‘:U(,I\[!UN CO., LTI D .
ate: d Medical Expert
veulfiiamsTing iwrionyu 2-Mar- 2022 m““ocm,,m cal xoert
wyngiion 3-244 ﬁmﬂgmmmﬂﬂmmﬂw

ynziion 2-244



ICP-OES/Optima8300 Preventive Maintenance (PM) Component List

Company Name: Emex Association Co, LTD.
e u;:::: el.::atlon}: 27,29 Sai Pharam?, Soi 30 Bang Mot, Chom Thong, Bangkok 10150 b S e iy PO e
OptimaB300 07851604262 S isti V 1,0.1.1275
Serial Number: 07851604262 PM Number: 10f2 P 9 i ]
Customer Name
. 3 K. Kanchana Telephone Number: 02-867-1128 P— —— =
(if applicable): ]
floree Lol e K. Chayanan Mo e WO-01612540 T — ==
Name: . ! |
OatamPM Pmmed: 2-Mar-2022 Ne,irt PM Due Date: 2-Aug-2022
{DD-rnana-vYYY] {DO-nANAM-YYYY)
Parts Lists
Standard Labor Hours to Complete PM : 4 hours
Parts Included with the PM
m Part Number
Part Number ] Release Publication Date , ) (iF applicable) Description Quantity
1
09370141 Rev.5 ‘ A l January 2018 Perkin' . , ! 09995098 Al _ Air Fiter-Spectrometer 1
] | NO77520 Air Fiter-RF Generetor 1
Scope ;
The purpose of this PM isto ensure the continued functionality of the PerkinElmer / Optimag300 by -99—9-92—131 —— il Winidos !
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained BOB10277 Radial Window 1
representative of PerkinElmer.
The customer should save their method hefore the PM begins, NO770438 O-ring kit, injector support adapter B
General Instructions: NO780437 | O-ring kit, tarch 2
The customer must provide the engineer operational data to demonstrate recent instrument T o
performance prior to starting the PM. |
Always check with the customer before making any changes that may affect the customer's analysis or " .
calibration, including a current back-up of system software and/or data files. The completed decument | AGRIGHR! RONSETIE Shd ST SE DR
:Jh‘:]ld h: SE::d b: an a:thcrized PerkinElmer and cu.stomer representative and left with the customer, Part Number Expired Date
pdate the PM sticker and instrument logbook as required. (if applicable) Description Quality Batch/Lot # [nana/vy)
Copyright Information
This document contains proprietary information that s protected by copyright.All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language NO691579 Muti-Element Standard AR 57-024CRX1 30-Mar-2023
ithout th grior, wri L < y . i
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc. N9300221 Bi. Standard dilsted 100 X i 54-134CRYT | 30-Aug-2022
Trademarks 1
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are NO582152 Wave Cal Solution AR 3-207MIX1 30-Nova022
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the N9302346 VIS Wavecal Solution AR 57-023CRT1 | 30-APR-2023
property of their respective owners. —=S :
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of ~ Environmental
any kind with regard to this document, including, but not limited to, the implied warranties of EM E x and Medical Expert
merchantability and fitness for a particular purpose. ~. [EMEX ASS0C TATION COLLTD,
PerkinElmer shall not be liable for incidental or consequential damages in connection with the furpk = }-f}‘ = 1! ﬁ‘ljlﬁﬂ'!"%ﬂ"'l 1? ONYU
P - 7 TIATISHILE
or use of this document. &FEF Environmental o HOIUL) 2 o
E i nd Medical Expert ( IRYNSIVIU 3-244
e e = i
I 1CP-OES/Optima8300 prwc?;camwm ‘Sma ol N Page | of 7 1 ::._..“f l 1CT-0OES/Optima8300 Preventive Maintenance (PM)
LA Ee b1 Xl

mnzifion 2-244 v



Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

General:
[ Ask customer about unit's performance since last visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.
¥l Is the instrument operational? If not, please comment,

2. Mechanical:

¥ Inspect and clean all fans and filters.
¥ Inspect and replace tarch companents and necessary.

Torch Components Replaced: [Yes FiNo
¥ Inspect all tubing for signs of cracking or leaking and replace as necessary,
Tubing Replaced: ¥Yes [[INe

W Inspect the peristaltic pump for proper operation.
¥ Check and adjust if necessary, the external nitrogen, argon shear gas and water supply
pressures.

V! Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear
gas pressures.

Regulator Measured Pressure Set Pressure
Nitrogen NA NA {calibrated in Factory)
Main Argon 76 76 psig
Torch Argon a7 67 psig
Shear Gas ‘il - E;- o B5 psig
Water 35 35 psi

M Check shear gas nozzle for blockages and proper, uniform flow.
# Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.
] Inspect the function of all spectrameter motors. Drive the motors from the
Spectrometer DCM. (slits, XY motor)
™ |nspect the function of the pneumatic shutter for proper operation.
# Perform preventative maintenance on the chiller as required, Make the customer
aware of the importance of maintaining the chiller fluid level and filter replacement.
* Drain air COmpressor surge tank.
! Clean exterior of instrurment,
e Visually inspect all PC boards for cleanliness and signs of corrasion.

M E Environmental
E and Medical Expert

EMEX ASSOCIATION CO,LTD

woulfianmsTnseionyu )
=t V7 pt
ynziioy 2-244 7\
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I TCP-DES/Optima&300 Preventive Maintenance (PM) Page 30l 7 I

3. Electronical

™ Check all RF generator and spectrometer power supply voltages.

Spectrometer Control/Interface PCB Test Points

TP | Voltage (DC) Teolerance Description
[ 1 +24V + 500mY From Main Supply bl
2 +12v + 20mv Onboard = For View X/Y Matars
3 +15V + E00mV Onboard — Far Spectrometer Cantrol Electranics
4 =15V + 600my Onboard - For Spectrometer Control Electronics
5 +3.3V + 100mYy Dnboard ~ Source of 3.3V for lcarus Engine and 5CB elect.
6 +2.5V + 25my Onboard - For Xilink FPGA
T +5.0V From Main Supply
8 + 5.0GND
5 + 5.0GND
10 + 5.0GND
11 + 5.0GND
12 + 5.0GND
13 +1.5V + 4smv Onboard - For lcarua Engine
22 +6.5V -OmV, + 100mV UV TEC
23 +6.5V -0mV, + 100mV VIS TEC
RF Controller PCB Test Points
TP Voltage (DC) RF Control PCB Location
1005 -14 to-16 (-15) Right of U1001
1008 23-25(24) Right of U1001
1008 4755125 I tof U1001 P
1003 14-16 {15 EM EF Enviro It of L1001 AR F
1004 Ground Iy m:'.k'".\s'SEfc:ITS;TﬁdIE? i e eht of U1001 C//}- i i S
Holitans Tnsieenau LR

I ICP-OES/Optima®300 Preventive Maimn:rﬁqmb‘m g1 =244 Page 4 0f 7 I




¥ Run instrument diagnostic checks from the appropriate Device Control Module,

RF Generator:
¥ Check the RF generator status screens,
¥ Check the function of all interlocks.

Spectrometer:

™ Check the spectrometer status screens. Ensure Ready mode with no fetal errors.
¥ Check the spectrometer optical tub temperatures (top, bottom, fin, optical base).
¥ Check detector temperatures.

™ Check TEC voltages (6.5VDC)
. Optical:
¥ Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: [ves FiNo
Radial Window Replaced: [¥es WiNo

5. PM Performance Tests:

¥ Perform View Align.

¥ Run an Axial & Radial BEC according to the ART spec.

5.1 Axial BEC Cd:
Method “BEC-XL" For Samples “IB (2%HNO3)" and “IS (N930-0221/100)", recard intensities.

Calculated BEC: BEC = (1B * Canc of 5td) / (IS - IB). Where Canc of Std = 500 PP8

| Element Conc. 1B s
Cd 226 500 6467 114600.6
18*Canc iS-1B BEC Spec Pass/Fail
3233500 108133.6 299 <150 PPB Passed
5.2 Radial BEC Mn:

Method “BEC-RL" For Samples “IB (2%HND3)" and “IS (N06S-1579)", record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Canc of Std = 1,000 PPB

5.1 Spectral Resolution :
¥ Measure the spectrometers ability to separate two adjacent wavelengths.
Parameter Specification Test Result Pass Fail
As 193.696 - Resolution £0.007 0.005 Passed
Ni 231.604 - Resolution <0.008 0.005 Passed
Ni 341.476 - Resalution <0.012 0.007 Passed
La 408.672 - Resolution <0.020 0.015 Passed
Ba 455.403 - Resolution <0.025 0019 Passed
5.2 Precision :
¥ Test for reproducibility of a set of measurement,
[ Parameter Specification Test Result Pass/Fail
As193.696 YRSD<1% 047 i;as sed
Zn 213.856 %ASD<1% 034 Passed
Mn 257.610 WRSD 1% 0.53 Passed
La 375.413 WRSD<1% 051 Passed
Ba 455.403 |  #RsD<1% 0.48 Passed
Ba 493.408 [ o<1y 048 Passed

(i Enviranmental
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_]1.'\1!— X ASSOCIATION CO., LT
volfiiamsinsiziionyu
mwnziion 2-244

r D
I [CP-OES/Oplimal300 Preventive Maintenance (PM) PageSof 7 I\g =

Element  tone 1B s ]
Mn 257 1,000 3617 1019427
IB*Conc 15-1B BEC Spec Pass/Fail
3617000 98325.7 36.78 <45 PPB Passed
7. Review:
¥ Review with the customer PM wark performed.
™ Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.
F F‘ Envi ronment—‘
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable perfarmance tests for ICP-OES/Optima8300
have been completed,

This ICP-OES/Optima8300 Passes ¥] Fails [[] the preventive maintenance.

R of Preventive Mai \ance:
Authorized PerkinElmer Representative: Date:
Wn,/( 2-March-2022
{OE-AMMAYYYY]
Authorized Customer Rnprpspnf}ﬁi)e: W Date:
S
T T e
ARAARYTH)
o f}\] b L’ [DO-MMB-YYYY)
A
s
, \
AP EEAEZAa e
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Mathod; FL Sens & Prac 2-400

Page 1 Date: B/3/2565 10:57:17

Analyaiz Begun

Logged In RAnalyst: user Tachnique: AR Flona
Speotrometer Model: AAnalyst 2040, S/8 2006E9030303 Autosampler Model:

Sampla Information Flle: C:idata-AR\nsariSample Information\FM.asif
Batch ID:

Rasults Data Set; PM GEMar2022

Results Library: C:\data-Aa‘\Service\Results.mdb

Mathod Loaded
HMathod Mame: FL Sens & Proc 2-400 Hethod Laat Saved: 1/4/2563 11:20:45
Mathod Descripticn: Using 2 mg/l Cu Standard - AR 2/400

Analyta Calibration Eguation HWavelength 5lit Lamp Epergy
Width Carrent
Cu 3z4.75 Won Lin Thru O 22475 2.7/0.8 15 64

Sequence Wo.: 2 Autosampler Location:
Sample ID: Calih Elank 1 Pate Cellected: 8/3/2%65 10:51:57
Analyst: Data Tgpe: Original

Replimate Data: Calil Blank 1

Rapl SampleConc Strdconc BlnkCorr Time Sigral
¥ mng/L ng/L Sigoal Storad
1 £0.00] G, Q00 1:51:358 YTas
4 (0.00] 2.000 1¢:32:10 Yas
3 [0.0%] 0. 0og 14:-52:22 Yes
4 1a.08] 0. 060¢ 10:52:33 Yes
=) [0.0¢] 0. 0o : Yes
I3 [0.00] 0.000 Yes
7 [D.0a] 4000 Yes
B [0.00] 4,000 Yea
3 10.00] 0._060 : Yes
10 [3.00] a.gon 10:53:44 Yes

Mean: [Q.ad] ¢.000

ED: Q.00 q.000%

FR30: .00 21.89

Aouto-zero performed.

Saquance Ho.: 3 Autosampler Location:

Sample ID: Z2gpis Cu std Date Collected: 8/3/2565 10:54:11

Analyst: Sarvice PXI Data Type: Original

Reaplicate Data: 2Zppm Co std

Repl SanpleConc StndConc BlokCorr  Time Bignal
# ma/L mg/E gignal Stored
1 D.z247 1G:54:12 Yeg
2 1,398 i0:59:24 Yes
3 0.389 10:54+36 Yus
4 0.33¢ 10:54:48 Yea
L 4.387 10:55:00 Yas
i 0,283 14385312 Yas
7 {4.38% 1fr:25:24 Tes
a ¢.388 10:55:36 Yes
g g.388 10:55:47 Yes
1 q.3848 10:55:55 Yoy

Mean: 0.388

30: 0.0011

SRSD: 0.2%

TIRERIGERFAL
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