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TSP High Volume Sampler Calibration

Verification Report No.
S02400222-E001 -TSP 01

O PM (@ Onsite
Site: TraGuuuaeRin

UTM - 47P 672861 m E 1516324 m N
Sampler: ETSP#28

Date: 1 Aug 24
Technical

Recorder: ECRDCPR4169240

Approval

CONDITIONS

Barometric Press. (hPa): 1001.0
Temperature (deg C). 32.0
Average Press. (hPa). 1001.0

Average Temp. (deg C): 31.0

Corrected Pressure (mm Hg): 750.8
Temperature (deg K): 305.0
Corrected Avg Press. (mm Hg): 750.8
Average Temp. (deg K): 304.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Qstd Slope: 202024
Modei: TE-5025A Qstd Intercept -0.02667
Serial#: 5411 Date Certified 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd 1 ic LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 1130 1.648 52.0 51.09 Siope = 27.0039
2 8.50 1431 48.0 47.16 Intercept 7.9121
3 730 1.327 460 4519 Corr. coeff= 0.9937
4 310 0.869 320 31.44
5 280 0.827 300 29.47 # of Observations: 5
Range of Charl] 39
at1.1-17m¥min) 54
; Calibrated by :
}
= 1 August 2024

Approved by :

1 August 2024

ErTme——

MAININNAEA3 TUIAdeN AaEFUNAdeN WMINAUNEATANENT

VIHN TLUVVUAWIABUATANN T1AA (1Y)

TSP High Volume Sampler Calibration

Verification Report No.
$02400222-E001 -TSP 02

O Pm Onsite
Site: @afunisfiuwariau
UTM : 47P 667883 m E 1526242 m N Date: 1 Aug 24
Sampler: ETSP#43 Technical:
Recorder: ECRANG15315224 Approval.
CONDITIONS
Barometric Press. (hPa). 1004.0 Corrected Pressure (mm Hg): 753.1
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa). 1004.0 Corrected Avg.Press. (mm Hg): 753.1
Average Temp. (deg C): 32.0 Average Temp. (deg K): 305.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.02024
Mode!; TE-5025A Qstd Intercept 0.02667
Serial#: 5411 Date Certified 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | ic LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.00 1629 540 53.13 Slope = 31.1756
2 850 1433 50.0 49.20 Intercept = 3.0901
3 7.10 1311 440 4329 Corr. coeff= 0.9966
4 3.30 0.898 320 3149
5 2.60 0.799 280 2755 # of Observations: 5
Range of Charl] 38
at 1.1 - 1.7 m3/min. 57
Calibrated by :
i
i P 1 August 2024
Approved by :
1 August 2024
Yon = o o = = = =

prE——
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PM10 High Volume Sampler Calibration PM10 High Volume Sampler Calibration
Verification Report No. Verification Report No.
S02400222-E001 -PM 01 502400222-E001 -PM 02
[ T Onsile T PM [ Onsite
Site: Tnadvuusotiiny Site: aoumdunaiou
UTM : 47P 672861 m E 1516326 m N Date: 1 Aug 24 UTM : 47P 667883 m E 1526242 m N Date: 1 Aug 24
Sampler: EPM10#27 Technical _ Sampler: EPM10#45 Technical
Recorder: ECRDS01618124 Approval Recorder. ECRDS016431075 Approval
CONDITIONS CONDITIONS
Barometric Press. (hPa): 1001.0 Corrected Pressure (mm Hg): 750.8 Barometric Press. (hPa): 1004.0 Corrected Pressure (mm Hg): 753.1
Temperature (deg C): 32.0 Temperature (deg K): 305.0 Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1001.0 Corrected Avg Press. (mm Hg): 750.8 Average Press. (hPa): 1004.0 Corrected Avg Press. (mm Hg): 753.1
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0 Average |emp. (deg C): 320 Average Temp. (deg K): 305.0
CALIBRATION ORIFICE CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope 126504 Brand: Tisch Environmental, Inc Qstd Siope 1.26504
Mode!: TE-5025A Qstd Intercept -0.01667 Model: TE-5025A Qstd Intercept -0.01667
Serial# 5411 Date Ceriified 9 Feb 2024 Serial#: 5411 Date Certified 9 Feb 2024
CALIBRATIONS CALIBRATIONS
Plate or H20 Qa 1 IC LINEAR Plate or H20 Qa [ [ LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION Test# (n) (m3/min) (chart) (corrected) REGRESSION
1 10.60 1654 520 33.14 19.8603 1 10.40 1636 520 33.09 Slope = 18.7108
2 8.90 1516 48.0 30.59 0.2051 2 820 1454 460 2927 Intercept= 2.0759
3 7.20 1.365 420 26.77 0.9990 3 770 1408 440 28.00 Corr. coeff= 0.9969
4 340 0.942 300 19.12 1134 4 3.40 0941 300 19.09 SFR= 1.130
5 280 0.826 260 16.57 3565 5 250 0.808 280 17.82 SSP= 3648
# of Opservations: 5 # of Observations: 5
Range of Charl| 33 Range of Charl| 34
at SFR+10%| 38 at SFR+10%| 39

Calibrated by :

20
Calibrated by :

1 August 2024

m— -

1 August 2024

1 August 2024

Approved by :

1 August 2024

T2 B R LN e 2 G317
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Verification Test Report

[ PM

Calibrated Date

Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:

$02400222-E001 -SLM 01

Onsite UTM 47P 672869 m E 1516344 m N

: 1 August 2024
Tsoduuuanisey
Sound Level Meter
PULSAR

44

1968

Temperature 34 °C Humidity 66 %RH

Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer
Serial No.1351075
Date of Calibration : 10 Apr 2024

MATNINNEAI TN 0U AU

Fuadon IMINNFUNYATATAS

Result of Test l
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 94.00 0.28 93.72
Calibrated By:
Date: 1 August 2024
Approve By.
Date: 1 August 2024

Verification Test Report

“1 PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
502400222-E001 -SLM 02

[ Onsite UTM 47P 667893 m E 1526258 m N

1 August 2024
aonfumsiuwaifau
Sound Level Meter
PULSAR

a4

1865

Temperature 34 °C  Humidity 66 %RH
Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

| Result of Test J
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
83.72 93.80 0.08 93.72
Calibrated By:
Date 1 August 2024
Approve By:

Date: 1 August 2024
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RECALIBRATION
DUE DATE:
February 9, 2025

‘ == Certificate of Calibration
. D
%W M@ﬂ Certificate No. : 67-200034-1 Page : 10f2
Calibration Certification Information Submitted by :
Cal. Date:  February 9, 2024 Rootsmeter S/N: 438320 Ta: 295 °K
[Operator:  Jim Tisch Pa: 749.0 mm Hg

|Calibration Model #:  TE-5025A Calibrator $/N: 5411 Equipment : Electronic Balance
Vol.init | Vol. Final avol. ATime ap aH Manufacturer : Sartorius Model : SECURA224-1S
Run (m3) (m3) (m3) (min) | (mm Hg) (in H20) Serial No. : 0034803270 IDNo. : ELABBALANCENO4
1 1 2 1 1.3950 3.2 3 A
2 3 2 1| 0.9840] 6.4 Capacity : 20 g Resolution : 0.0001 g
I 5 108790 7.9 ; T
il > 3 1 0.8430 28 Environment : On site calibration was carried out at the _
5| 9 10] 1 0.6940) 127 Ambient Temperature : (22.81023.6) °C
Data Reiative Humidity ; (44.610453) %
Pa_\/ Tstd Air Pressure  : 1014.0 mbar
. vstd astd AH(pgi T Qa 1’AHi Ta/Pa-)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis) Date of Recef & =
0.9914] 07106, 14111 09957] 07138 0.8875 acelyls OL:February-2024.
0.9871 1.0032 1.9956 0.9915| 1.0076) 1.2551] Date of Calibration : 01 February 2024
0.9851 1.1207 2.2312 0.9895 1.1257 1.4033| .
09839  1.1672 2.3401 00883 11723 14718 Date of Issue : 06 February 2024
05787 1.4103 3.8222 0.9830] _1.4165 1.7750 Calibrated by : I
m= 2.02024 m= 1.26504 [
= .02/ ( lA = -0.01677 s
QSTD = ':99::37 L 0.99993 Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Calculations Edition 7 - November 2022
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol({Pa-OP)/Pa)
Qstd=|Vstd/aTime [ Qa=|Va/ATime Reference Standard Instruments : This certification is traceablc o the International System of Units
For flow rate Standard Weights
Qstd= Um(( /oH 3%-) L )b) | Qa= 1/m((,/AH Ta/Pa i)a) IDNo. Cert, No Due Date Traceability
Standard Conditions E261-E2624 €02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)
Tstd:]  298.15 g RECALIBRATION
Pstd: 760 mm Hj
stei] Key d US EPA recommends annual recalibration per 1998
AH: cal reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
[AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
'm: slope

‘isch Environmental, Inc.
245 South Miami Avenue
fillage of Cleves, OH 45002

The L i are fora ility of

This cerificate riay fiol be réproduced other!

a a 2 2 a o
ﬂ']ﬂ'Jﬂﬂ’J‘VIfJ1ﬁ1ﬁ(ﬂiﬁﬁlL'mé)@ll ﬂmzﬁQLL'N]é}BM NW1’J1/IfJ1ﬂfJLﬂ‘Hﬁ§?n'€T@1§' N5-6



SWNTAAATNATIVAB AN T UIAdeN 52311 2567

v ]
TATINTTLUVVUAINIATUNTUNNUNIUAT (ATIN 1)

Certificate of Calibration

Certificate No. :  67-200034-1

Result of Calibration : Without Adjustment
UUC Condition As-Recelved : Good

Departure of indication from nomingl value

Nominal Value Correction Uncertzinty
() @ 1@
0.01 0.0001 0.00012
0.1 0.0001 0.00012

I 0.0000 0.00013
2 0.0001 0.00013
5 0.0000 0.000!3
(1] 0.0000 0.00013
20 -0.0001 0.00014
50 -0.0001 0.00015
100 -0.0001 0.00020
200 -0.0001 0.00038

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

Page : 2 of 2

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 206,
providing a level of of approxi 95%
Eccentric error Load test : 50 g

A B (o] D E
-0.0001 -0.0001 -0.0001 0,0001 0.0000 g

Repeatability Load test : 200 3
Stdev. - 0.00005 g

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁ\ill?ﬂé}ﬂﬂ ﬂmzﬁQLL'N]ﬁ)@N YN INYAUNBYATATAT

VIHN TLUVVUAWIABUATANN T1AA (1Y)

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer:

Part Number Reference Number: 160-402685487-1
Cylinder Number: Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12023 Valve Outlet: 660

Gas Code CO,NO,NOX,S02,BALN Certification Date: Mar 31, 2023

Mar 31, 2026

Certification parfarmad in accordence with "EPA Traceability Protocol for Assay and Cerfification of Gaseous Calration Standards (May 2012)" document EPA
BOO/R 12/631, uaing Ihe aaday crocedures kated. Analytical Methodology doca nol require corraction for snalyticel interfaranco. This cylinder has 8 Lotal analylical
uncentainty s s1alad below with 3 confidence level of 5%, There ar no significant impurilies which affect the use of is callbration mixture. All concentralions are on a
mola/mole basis unless otherwise noled. its relate only to the items tosted. The report shall not be reproduced except in full without approval of the labaratory. Do
Not Use This Cylindor below 100 psig. o 0.7 magapascals.

— e

ANALYTICAL RESULTS

C R Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 46.50 PPM Gt +/-1.4% NIST Traceable 03/2472023, 03/31/2023
NITRIC OXIDE 45.00 PPM 46.50 PPM Gl +-1.4% NIST Traceable 03/24/2023, 03/31/2023
SULFUR DIOXIDE 45.00 PPM 4559 PPM G1 +/-1.0% NIST Traceable 03/24/2023, 03/31/2023
CARBON MONOXIDE 4500 PPM 4507 PPM G1 +-1.4% NIST Traceable 0312412023
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 210607-22 CC708067 48.41 PPM NITRIC OXIDENITROGEN o-12% Sep 21, 2025
PRM 12395 D8B7660 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 22, 2022
GMIS 124206889104 CC322509 4.326 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 21,2025
NTRM 160610-0° CC473196 49.02 PPM SULFUR DIOXIDE/NITROGEN +-08% Mar 22, 2028
GMIS 072120228109 €80141209 50.08 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Dec 21, 2026

co 220608 CC744768 2501.8 PPM CARBON MONOXIDE/NITROGEN +-0.5% Sep 30, 2028
The SRM, NTRM, PRM. or RGM roted abova is only in raferanca to the GMIS used in the X s

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Mar 07, 2023
Nicolet iS50 FTIR AUP2010245 NO FTIR Mar 09, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Mar 23, 2023
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Mar 16, 2023
e

Triad Data Available Upon Request
NOTES:Gross Weight: 27.8 Kg

Net Weight: 4.8 Kg

PO# 5223001123

e

W5-7
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| NOx Analyzer Verification Test Report

VIHN TLUVVUAWIABUATANN T1AA (1Y)

NOx Analyzer Verification Test Report

Calibration Report No.; AP-NG708001
Calibrated Date: 1-Aug-24
= PM o Onsite
Instruments Information

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: T200 S/N: ENOAIT20003573
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 48.50 PPM
SIN: 792 NO Cong 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.589 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature 255 "C Humidity:__82 %RH
Calibration Check ( Before adjust)
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value _
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NG 23 00 | 20 | %953 | 4000 EiL]
NO, |14 | oo S 27 . 03
NOx 31 | 0o 31 398.0 0.3
Calibration Check ( After adjust )
Zero Span__
GAS Reading Value | Expected Value Drift Reading Value | Expected Value )
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.2 0.0 0.2 400.0 4000 0.0
NO, | 02 e 02 Y] 0.1
NOx 04 0.0 0.4 401.0 0.1

Single Point Calibration Chart

Analyzer Reading (NO)

NO Reference Value

This report shal not be rsprodused evzept INfubsithout ihe

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

Calibration Report No.: AP-N6708001 Page:1/1
Calibrated Date: 1-Aug-24
(m} .
PM Onsite
Page:2/2
[Test Function Value Norminal range Unit Before After Note
[Date 1-Aug-24
Tima 0:26
[Range 0.00 - 500.00 PPB PPB 500 500
[Stabilty (Zero Gas) <02 PPB 05 0.2
[Sample Fiow 500+/- 50 cclmin 491 485
(Ozone Flow 60-30 Goimin 80 80
[PMT Detector 0-5000 mv 85.0 250
AZERO -20-150 mv 94.1 145
IHVPS 400-900 constant v 734 734
pcPs 2500 +1- 200 mv - -
RCELL TEMP 50+/- 1 Dreegec C 50 50
BOX TEMP 20-35 Droegee C 347 336
PMT TEMP 7 +i-1 Dreegee G 7.0 70
izs TEMP 50+1- 4 Dreages C - -
MOLY Temp 315 +/. & Dreeges C 314.0 314.0
RCEL PRES 4-10 contant IN-Hg-A 5.0 5.0
SAMP PRES 20-30 contant IN-Hg-A 28.8 279
INO Stape 1+-03 1.135 1197
[Nox Siope 1+-0.3 1.260 1.114
INO Offset 10 10 + 150 mv 0.8 -36
Ox Offset -10 10 + 150 mv 25 6.1

Span and Cal Values
Zeco Value NO 0 ppb 2.0 02

NOX 0 ppb 31 04
|Span Value NO 400 ppb 395.3 400.0

NOx 400 ppb 398.0 401.0

Calibrate By Approve By :
Date:
Thi5 report enall Ot e rapraduced BXcepT Inf
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NOx Analyzer Verification Test Report

NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6708003

Calibrated Date: 1-Aug-24

Page:1/1

= PM 2 Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP!
Model: 7200 S/N: ENOAIT20002470
Calibration System
Calibrator Unit B Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_25.5 "C Humidity:__64 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value )
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 21 — 00 _ 21 4080 2000 | 1.0
NO; | 00 | 08 20 00 0.2
_ NOx 7 1 0.0 2.9 410.0 400.0 12
Calibration Check ( After adjust)
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value ]
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.2 | 0.0 02 398.0 _ 400.0 03
“NO, 0.2 0.0 02 30 0.0 04
NOx 0.4 0.0 0.4 401.0 400.0 0.1
Single Point Calibration Chart
[}
<
2
®
<
g
5
<
NO Reference Value (ppb))
; Page:2/2
|
This raport sholl not be reproduced except infulnithout The writian opprowal of Neediss Supply stument Coltd

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

Calibration Report No.: AP-N6708003 Page:1/1
Calibrated Date: 1-Aug-24
4 PM & Onsite
[Test Function Value Norminal range Unit Before After Note
Date 1-Aug-24
[Time 10:10
Kange 0.00 - 500,00 PPB PPE 500 500
Stability (Zero Gas) <07 PPR 05 n?
|Sample Flow 500+/- 50 celmin 511 532
[ozone Flow 60-90 celmin 80 80
[PMT Detector -5000 mv 27.4 16.4
AZERO -20-150 mv 54.2 542
HVPS 1400-900 constant v 819 819
oces [2500 +1- 200 mv - =
[RCELL TEMP 150+/- 1 Dreegee C 50 50
[BOX TEMP [20-35 Droeges C 337 329
IPMT TEMP 7 +-1 Dreegee C 7.4 71
Izs TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +1- 5 Drosges C 314.4 315.0
JRCEL PRES 4-10 contant IN-Hg-A 10 10
[SAMP PRES 20-30 contant IN-Hg-A 29.0 294
INO Slope 1 +-0.3 0.820 0.801
ox Siope 1+-03 0.848 0.613
INO Offset 10 to + 150 mv 10.2 15.3
INOx Offset -0 to + 150 my 2.0 -34
Span and Cal Values
Zero Value NO 21 02
NOx 29 04
[Span Value NO 408.0 398.0
NOx 4100 401.0
Calibrate By : Approve By :
Date: 1-Aug-24 Date: 1-Aug-24

VIHN TLUVVUAWIABUATANN T1AA (1Y)
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S02 Analyzer Verification Test Report L S0O2 Analyzer Verification Test Report |

Calibration Report No.: ES-SE708005
Calibrated Date: 1-Aug-24
PM [ Onsite

Calibration Report No.: ES-S6708005
Calibrated Date: 1-Aug-24
B pm O onsite

0:2/2
Instruments Information Page:1/2 Analyzer Signal Values
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA. France Date I J-Aug-24 [Time I 13:11:00] N
Model: AF22e SIN: ESCESAF22E2503 Power Supplies
(Option 00on mV +5 VV Sensor 5 4
4V 4068 T mv. 433V il 33 v
Calibration System et A - 241 X g2 g3 ¥
Callbratar Unit Standard Gas O - 9 i e FOV lempr— 43 A
Dilutor Model ESA MGC101 NOx Conc 46.50 FEM P = L
SIN: 792 NO Conc 46.50 PPM Optical Bench
ZERO AIR Genearator ZAG7001 502 Conc 45.59 PPM Dark UV sig. ] _mv 88 v
SIN: 644 CO Conc 4507 PPM UV ref. e iiaiize] 0 __mv 0 m___
Expire Date: Mar 31,2026 EBO160267 UV sig. i .- . mv 138.6 mv
Refrato B i (- 0.4
Environment: Temperatwre__25.9 "C Humidity: 84 %RH Mean sig 0.7 1 o
. . Raw é\g. 244 ppb 228 ppb
Calibration Report (Uviamp | mA 2626.80 v
Zero Span Sample
Status Reference Reading Drift Reference Reading Drift%h linternal Temp. _ == deg.C Chamber T. 50 ; deg.C
(ppbl {opb), el 1 ___(pOb) ooty hPa 355.5 hPa
Before] 00 | 08 08 4000 [ 3949 | 06 e T m = -
After 0.0 02 02 | 400 | a0t | 04 — - -

Single Point Calibration Chart
Calibrate By Approve By :
500
: 1-Aug-24 Date: 1-Aug-24
400 4— e Date: ug te G
3
2
a 00—
@
E
3§ w0
3 /
100
o
| - -
|
| Thig raport Ehell nOT be rapraduced axcanT niulaithouT the writren sppcaval of Neediss Supply Instrument Co.Ltd

ot hall nat be reproduced axcent niulwthout Hhe wit

spproust of Nesdiss Susply Irstrument CoLta,

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

VIHN TLUVVUAWIABUATANN T1AA (1Y)
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S02 Analyzer Verification Test Report

J | SO2 Analyzer Verification Test Report J

Calibration Report No.: ES-S6708003
Calibrated Date: 1-Aug-24

& pm O onsite

Calibration Report No.: ES-S6708003
Calibrated Date: 1-Aug-24
G pm O onsite

Page:2/2
Instruments Information Page:1/2 [Analyzer Signal Values
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA. France Ea‘e — | 1-Aug-24 [rime | 13:11:00] 1
Model: AF22e SIN: ESOESAF22E2482 el Suppées
(Option 0.00 mV +5 V Sensor 5 v
+4 v 4068 ) mv +33V 33 %
Calibration System 124 V 241 v 2V 119 v
Calibrator Unit Standard Gas ;;52-;’\, = ‘52 X 1OV lamp 443 mA ’
| Dilutor Model ESA MGC101 NOx Conc 46.50 PPM el B L
SIN: 792 NO Conc 46.50 PPM = U
ZERO AIR Genearator ZAG7001 $02 Conc 45.59 PPM Dark UV sig. | o mv |Dark PM sig. mv
IN: 644 CO Conc 4507 PPM UV ref. 0 1 mv PM ref. i mv
Expire Date: Mar 31,2026 EB0160267 UV sig. | 241 mv P sig. v
Refratio 0 i B Meas ratio
Environment: Temperature__259 ‘C Humidity:__64 _ %RH Mean sig. ) 07 — ) “|Raw trend
i i R sy, ; 244 ppb instmeas. 8 ppb
Calibration Report | UV Lamp 447 mA HV PM 262680 | v
Zero Span Sample
Status Reference Reading Drift Reference Reading Drift% Internal Temp. e __degC Chamber T. 50 deg.C
(opd) (o) (ppb) {opb) Gas Pr. e 970 : hPa Pump Pr, 355.5 hPa
_Beforel 00 | 13 13 | 4000 | 3934 08 | Fiow 187 W S— -
After] 0.0 02 02 - 4050 | 08 - - T

Single Point Calibration Chart
Calibrate By © Approve By :
500
400 4o Date: 1-Aug-24 Date: 1-Aug-24
B
=S 300 4—— —— Befare
o
S
H 200 === After
4
100 4——
0
o Reference (ppb)
Trii5 et Bholl 1T Be raoroduCed Bxcen! NulawThout Tho A tar

ed mxcept inf

WU Tihe written opproval of Needs

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT
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CO Analyzer Verification Test Report

( CO A

il

nalyzer Verification Test Report

Calibration Report No.: ES-C8708005
Calibrated Date: 1-Aug-24

= pm O onsite

Instruments Information

Page:1/2

Calibration Report No.: ES-C6708005

Calibrated Date: 1-Aug-24

Analyzar Typa: CO Analyzer

Manufacturer Environnement SA. France

Model: CO1ZE S/N: ECOESACO12E202
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
S/N: 792 NO Cone 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2028 EBO160267
Environment: Temperature__261 'C Humidity: 64 %RH
Calibration Report .
Zero Span
Status | Reference Reading Reference Reading Driftth
(PR FEM (PP [EPM)
Beforel 00 | 40 | 4489 1 -01
_ After] 00 S 450 | 4509 | 01
Single Point Calibration Chart
50
45 =
40
) 35 {—— e
4 a0
2 25
| 20 1- -
] il /.//— }
10 —
5 1= o
—
8 45
Referonce (PPM)
Trrz report sholl not be raprodisced except infulaithout The wnittan snooval of Needias Sppiy strument Co Lbd,

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

@ em O onsite
Page:2/2
nalyzer Signal Values
[Date T 1-Aug-24 kime 10:09:00 I
Po?rer Sup;lies Sl = -
Option 00 mv +5 V Sensor \'
«:;E!V il & E 77:;377 =i VA +24 V 2;‘2 i \
*;ZV ] 118 ) V7 774757\/77 b 5‘:1 v
h2av IR ) ]
Optical Bench
IR cument ratiao 884.7 mA Pbse current 618.2 mv
Optica T. 460 degC  |PbseT. | o242 |  degC
IG(‘;ASUM sig. 1 506.4 i -"'\-V7 ] Rie'efiéligr —— : 4755747 g mv
in si. | ese | v Max Sig. ' w0 | v
[Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito 18 | |intemal Temp. 289 deg.C
é&urce Temp. { 46.0 deg.C Gas Presure 997 B Vnr:F;a
Up Presure 947.0 hPa 5 ;mw 59 h
Calibrate By : Approve By :
Date: 1-Aug-24 Date:
Tris feport sholl nat be reproduced axcent infulaithout e waitTen

W5-12
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CO Analyzer Verification Test Report

Calibration Report No.: ES-CS708004
Calibrated Date: 1-Aug-24

PM 1 Onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer Environnement SA. France
Model: CO12E SIN: ECOESACO12E204
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
8/N: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM
SIN: 644 Co Cone 4507 PPM
Expire Date: Mar_31 2026 EB0160267

Calibration Report

Environment: Temperature__26.1 _°'C

Humidity:__64 %RH

VIHN TLUVVUAWIABUATANN T1AA (1Y)

L

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6708004
Calibrated Date: 1-Aug-24

B pm O onsite

Zero Span
Status [ Reference Reading Reading Driftth
(PPM) (PPN (PP}
Before] 00 | 2541 411 [ -0
A 00 | ost N —sm | oo
Single Paint Calibration Chart
50
45
40 +
= 35
g a0
2 ]
3 20
3 15
10
5
1]
Reference (PPM)

This report ghall not be reorocuced mcept il wthout the

lessiss Suophy Instrument Co Lta

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

Page:z2
Analyzer Signal Values
[Dasle: 1-Aug-24 tl'lme l 10:08:00 l
[Power Supplies
Option 0.0 mv +5 V Sensor 5 v
+3.3 V | i 71;::;7777 - v +24 'V 24é —— v
2y wse | v |sv | s1 | v
;2'1 V ) o o 1.1 i mv
|Optical Bench
IR current ratiao 884.7 mA Pbse current 618.2 mV
[Optical T 46.0 c;g (o] i P;se T ) 7,24‘2 dég.C
Measure sig 506.4 v Refer Sig. Casea | v
Min sia 50 | mv Max Sig. 2840 v
[Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito 1.109 {n;;ns!r Tén:p. ol 5;9 - 77diegic B
Source Temp, 46.0 deg.C Gas Presure 997 hPa
Up Presure 947.0 hPa Flow ) ‘5; i T b
Calibrate By : Approve By :

Date:

Date:

hiout The WTTan 20
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0391 MTC No. EEL. BP. 30/0467

CALIBRATION CERTIFICATE

Submitted by
Address

Calibrated at

Instrument Calibrated :

Ambient Environment

Description : Sound Level Calibrator Temperatuie 1 (23 +3)°C
Manufacturer : Bruel & Kjaer Relative Humidity  : (50 + 15)%

Model 14230 Ambicnt Pressure 1 (101.325 + 1.500) kPa
Serial No. : 1351075

Standards used : L. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programnable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401A $/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N4106495.
7. Condenser Microphone B&K 4180 S/N 2889871,
Calibration Procedurc: 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 Intemnational System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncerta

measured values only.
9 Apr, 2024
10 Apr. 2024

Date of Receipl

Date of Calibration

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 fiom the governor of TISTR,

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll?ﬂé)ﬂﬂ ﬂmzﬁQLL'N]é}BM YN INYAUNBYATATAT

VIHN TLUVVUAWIABUATANN T1AA (1Y)

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0391 MTC No. EEL. BP. 30/0467
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 20uPa at 1000 Hz
Acoustic Output in dB re 20p1Pa, 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 93.72 -0.28 +0.10 £0.40dB
2. Frequency

Standard Microphone
Type (Hz)

Measured Frequency

Deviated value

Uncertainty

(Hz) (Hz)

Tolerance limit

IEC60942:2003 Class 1

1/2 inch Bruel&Kjaer 4180 994.9

5.1 LS5

+1.0%

3. Total Distortion

Standard Micropt M d Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.25 +0.50 43.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not incly

Calibrated by :

Date of Calibration 10 Apr. 2024

Date of Issue 11 Apr. 2024

Eud of Cerlify

The results relate only to the items t

Advertising the Report/Certificate and publicity of the re: except in full are

TR T

DN P S =0 O TR

W5-14
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THAI MFTFOROLOGICAL DEFEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 ‘Tel, 081-454-2804,0-2399-0469

Calibration Certificate

Issied by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 2 October, 2023 Certification No. 340/23

Page : 1 of 6

Object : m‘%qiﬂmsﬁq”ﬂqmﬁmﬁﬂm

Manufacturer : DYACON

Type E Data Logger CM-1

Serial No. : 130129 ID No ] WSDCMS 1200129

Customer

Calibration Condition emperalure  25.1 °C  Barometric Pressure 1008.7 hPa

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

1 HOOK GAGE NO 1425 Wind Aloft Plotting Board
N.LS.T. Test Reference Number 731/241460 Standard Velocity at 20 - 30 m/sec
Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity at 0 - 20 m

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

VIHN TLUVVUAWIABUATANN T1AA (1Y)

THAI METFOROLOGICAL DEPARTMENT

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

The Result of Calibration ‘

Sensor model NWSDCMS1200129 Certification No. 340/23
2 October, 2023 Scrial No. 1198 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemaometer | Pressurc | Vacumm | Velocity Velocity Correction
m/sec achics 120 | iches 120 | v/sec misee misec
1.00 = - . 1.0 0.00
3.02 u ) * 29 0.12
5.00 & ) s 5.0 0.00
7.04 - - » 6.9 0.14
9.02 5 = - 9.0 0.02
11.01 - - - 1.0 0.01 :
13.01 - & = 13.0 0.01
15.01 - - - 150 0.01
17.02 N = - 17.0 0.02
20.02 - - = 20.0 0.02
Wind Aloft Plotting Beard.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU f
WIND DIRETION TESTED WIND DIRECTION
0 0
90 91
180 180

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

W5-15
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The Result of Calibration

Sensor Presure Model TPH-1 C

Serial No. 6235

Certification No. 340/23

2 October, 2023 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1005.63 1005.30 033
1006.25 1005.90 0.36
1008.22 1005.90 0.32
1006.54 10086.20 034
1006.88 1006.50 0.38
1007.36 1007.00 0.36
1007.58 1007.20 0.38
1007.52 1007.20 0.32
1005.60 1005.30 0.30
1005.84 1005.50 0.34
1006.28 1005.90 0.38
1006.60 1006.30 0.30
1007.07 1006.70 0.37
1007.26 1006.90 0.38
1007.38 1007.00 0.38
1005.50 1005.20 0.30
1005.83 1006.80 033
1006.55 1006.20 0.35
1007.31

1007.01

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll'«]ﬂé)ﬂl\l ﬂmZﬁQLL'N]é}@N YN INYAUNBYATATAT

VIHN TLUVVUAWIABUATANN T1AA (1Y)

The Result of Calibration

Sensor Temperature Model TPH-1 C

Certification No. 340/23

, _

4of 6

2 October, 2023 Serial No. 6235 Page :
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c c
45.2 45.2 0.0
311 311 0.0
15.8 15.9 -0.1

W5-16
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The Result of Calibration

'
Sensor Humidity Model TPH-1 C Certification No. 340/23 i
2 October, 2023 Serial No. 6235 Page : 5 of 6 !
?
Standard Relative Humidity Sensor Reading {
Humidity Reading Correction
% RIL % RIL % R.IL
86.2 856 0.6
62.4 621 03
456 454 02

Calibrats

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

VIHN TLUVVUAWIABUATANN T1AA (1Y)

Date of Issue 2 October, 2023 Certification Nu-
Page: 60f6

TuSuses

mirentiuiiveiusesi 1niesianu 8o Davis Instruments 11U TIPPING
BUCKET Product No M code | T s coviiiouiundain
fuiuunAinias GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

No. 71082 nazausonh 11414 fidgndesauswaziBuaveanieaile (0.2 mm/TIP)

AAINTHIUIYNT

W5-17
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THAI METEOROLOGICAL DEPARTMENT

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 6 April, 2024

Calibration Certificate

Certification No.

Page : 1 of 6
Object : \winsilansadngsisinen
Manufacturer : DYACON
Type t Data Logger MS-100
Serial No. : 130148 ID No. EWSDCMS1200148

Custemer

Calibration Condition : Temperature 25.1 °C  Barometric Pressure

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119

N.I.S.T. Test Reference Number 731/241460

: Ultrasonic Anemometer Model DA-650-3TV

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

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

: Thermoschneider No.9188

STANDARD BAROMETER

: Wind Aloft Plotting Board

: Standard Velocity at 20 - 30 misec

: Standard Velocity at 0 - 20 m/sec

: testo, testo 645

1 HOOK GAGE NO 1425

(sensor TR-90AH)

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁ\ill?ﬂé}ﬂﬂ ﬂmzﬁQLL'N]ﬁ)@N YN INYAUNBYATATAT

Calibrate

VIHN TLUVVUAWIABUATANN T1AA (1Y)

THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor Wind Speed & Wind Direction Model WSD-1 ¥ Certification No. 168/24

6 April, 2024 Serial No, 1222 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Ancmwmeter | Pressure | Vacumm| Veloeily Veloclty Correctlon
m/sec inches H20 | inches H20 | m/sec m/sec mi/sec
1.00 & - - 1.0 0.00
3.02 - - - 29 0.12
5.00 S o - 5.0 0.00
7.04 = - - 6.9 0.14
9.02 - = = 20 0.02
11.01 = - - 11.0 0.01
13.01 - - = 13.0 0.01
15.01 - - - 15.0 0.01
17.02 - - - 17.0 0.02
20.02 3 - - 20.0 0.02

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180
270

W5-18
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THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor Presure Model TPH-1 C

Serial No. 6273 Certification No. 168/24
6 April, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1009.59 1008.1 0.48
1009 45 1009.0 045
1010.10 1008.5 0.80
1010.84 1010.5 0.44
1011.46 10108 0.56
1011.84 1011.3 0.54
1012.06 1011.6 046
1013.04 10126 0.44
1013.18 10126 0.58
1012.88 10123 0.59
1013.20 10128 0.40
1013.44 10128 0.54
1013.81 1013.3 051
101419 1013.6 0.59
1015.96 10154 0.56
10186.23 1015.8 043
1015.64 1015.1 0.54
1015.23 1014.8 043
1012.87 1012.3 0.57
1013.63 10131 053

Average

Cali

Mechanical Engineer

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁ\ill?ﬂé}ﬂﬂ ﬂmzﬁQLL'N]ﬁ)@N YN INYAUNBYATATAT

VIHN TLUVVUAWIABUATANN T1AA (1Y)

THAI METFOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor Temperature Model TPH-1 C

Certification No. 168/24

6 April, 2024 Serial No. 6273 Page : 4 of 6
Standard Temperature Sensor Reading
Tamp Reading Correction
‘c ‘c ‘c
456 457 0.1
30.1 30.2 0.1
154 163 0.1

Mechanical Engineer

W5-19
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THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Date of Issue 6 April, 2024 Certification No. 168/24
Sensor Humidity Model TPH-1 C Certification No. 168/24
i X Page: 60f6
6 April, 2024 Serial No. 6273 Page : 5 of 6
v,
lususes
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % RL % R.H. 3 B .
852 78 5 wilsdentiufiveusoadn inTesinnu Ge Davis Instruments 11113 TIPPING
624 652 2B BUCKET Product I fg. Code. INNN 1i\n 13 o ufivuiundd iadu
a“s 431 18

1U11AIAI9 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.

. e . 4
71082 uazensoi IW1F14 fidgndeanuswaziBunveuneaiio (0.2 mm./TIP)

Calibrat{
ERED)

Mechanical Engineer

Amnstungms

a a 2 2 a Y 4 .
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁ\ill?ﬂé}ﬂﬂ ﬂmzﬁQLL'N]ﬁ)@N UHNINYRUNBATATAT W5-20
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| TSP High Volume Sampler Calibration [ TSP High Volume Sampler Callbration |

Verification Report No.
SO2400279-E001 -TSP 02

Verification Report No.
S02400279-£001 -TSP 01

0 P\ ] Oraile e 2] Onalle 5
She: Tsodeuuaatiey Swe: gordunvdumadon
UM TR TSR Date: 31 Oct 24 UTM . T7P 1526230 667881 Date: 31 Oct 24
Sampler. ETSP#17 Technicat n Sampler: ETSP#TT Technicat _
Recorder: ECRANG15114157 Approvat Recordar ECRANG 15314154 Approval
—EONDITIONS TONDITIONS
Barometric Press. (hFa): 589 0 Correcied Pressure (mm Hg). 741.8 B“?"’“”c Press. ("P:] —.m 0 c°""“:’ Pressure (mm Hg) ": 8
Temperatwe (deg C). 35.0 Temperature (deg K): 311.0 A“"‘""'““’" (deg C): 38.0 """:"‘""“ [M»-KI 3110
Average Press, (hPa): 1013.0 Corrected Avg Press. (mm Hg): 759 8 i ""’91" Press. ("F'a); 1013.0 Corrected Avg T“' (mm Hg) 75: 8
Average Temp. (deg C): 300 Average Temp, (dag K): 303.0 verage Temp. (deg C): 300 Aversge Temp. (dea K): 303.0
AUBRATION GRGF LIBRATION ORIFICE
= g o Beand Tisch Emiron = - Qeld 202024
Brand. Tach Ermronmenta, e Qstd Siope. 202024 ach Environmentsl, Inc sid Slope
TE.S00AA i Iercagt il Model: TE-5025A Qsid Intercept -0.02667
Kl TS Sera¥# 5411 Dale Cenifed 9 Feb 2024
Serialé: 5411 Dale Cerified 8 Feb 2024
CALIBRATIONS
Sl ) Pisleor  H20 Qud 7 ic TINEAR
o L fag J e LA Testd  (m)  (m¥min)  (chan) (comoctsd) REGRESSION
Test# {n) {m3imin) (chart) (correcied) REGRESSION
1 " -
1 19 1629 540 5222 Slope = 30.7836 A e Ser Slope s 30,6003
2 858 1.415 500 4835 Intercept= 28770
2 852 1410 50.0 4835 Intercept = 3.0575 1
3 724 1.301 440 4288 Carr. coo¥= 09914
3 7.31 1.307 “o 4256 Cor. cocfi= 05907
4 316 0864 20 3095 * 2 Rl 250 40
5 289 o827 280 27.08 # of Observations: 5 2 s L 2 Ll L OLOM'::‘: = -
ange ai
Range of Charl] 38 [
at11.17mdmin| 87 - at1.1-17mamin| 57
- ™ -
u Callbrated by :
Calibrated by : '
P B : 31 October 2024
i . 31 Oclober 2024
Approved by
Approved by .
o 31 October 2024
31 October 2024
L - - - - - ~ w
e - — ~—— " s

EEIEIr—

a a 2 9 2 ) a o s
NMAIPINGIFTATTIULLIAADN AVUTTILINADN UN1INIAUNHATATAT W5-22
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[ PM10 High Volume Sampler Calibration

Verification Report No
S02400279-E001 M 01

=) C Onsite
See: Trouuunattiey

UTM : 47P 1516348 672841

Sampler: EPM10#21
Recorder: ECRDS01618124

Technical
Approval

Dale 31 Oct 24

CONDITIONS

Baromelric Press. (hPa): 889.0
Temperature (deg C): 38.0
Average Press. (hFa): 10130

Average Temp (deg C). 30.0

Carrecied Pressure (mm Hg): 741.8
Temperature (deg K): 311.0
Correcied Avg Fress. (mm Hg): 759.8

Aversge Temp. (deg K): 303.0

CALIBRATION ORIFICE

VIHN TLUVVUAWIABUATUNN 109 (WH1F)

PM10 High Volume Sampler Calibration

Verification Report No
S02400275.-E001 -PM 02

T PM L Onste

Site: aefumisfunaiiau
UTM : 47P 1526239 667881
Sampler EPM10#18

Date: 31 Oc124
Techncs

Recorder: ECRDS016431075

Approval

CONDITIONS

Baromenc Press. (hPa) 9890
Temperature (deg C) 38.0
Average Press. (WPs) 1013.0

Average Temp. (deg C). 30.0

Corected Pressure (mm Hg): 7418
Temperature (deg K): 311.0
Correcled Avg Press. (mm Hg): 7558

Average Temp (ceg K): 3030

CALIBRATION ORIFICE

Brand: Tisch Envonmental, inc Qsid Sicpe. 126504
Model TE-S0254 Qsyd Inbercept. 0.016887
SersW. 5411 Date Centifed 8 Feb 2024
CALIBRATIONS
Plate or H20 Qa I Ic LINEAR
Test® {n} {m3/min) (chan) (comrected) REGRESSION
1 1092 1.708 520 3367 Slope = 18.5209
2 BS3 1543 430 31.08 Intercept « 20750
3 725 1.391 420 27.19 Corr. coeff = 0.9981
4 363 0895 20 2072 SFR= 1188
5 279 0868 280 1813 §sP= 3719
# of Observations: S
Range of Chen] 35
at SFR £10%| 40
1 G :-
Jo —
1
!
ne Approved by :
o 31 Oclober 2024

-

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

Brand. Tsch Envronmental inc Qsid Slope. 1.26504
Model: TE-50264 Qstd Intercapt -0 01667
Senal¥: 5411 Date Cersfied 9 Feb 2024
CALIBRATIONS
Plate or H20 Qs ' IC LINEAR
Test® {n) {m3imin) (chart) (corrected) REGRESSION
1 1087 1.701 500 Ry Slope = 19.3053
2 s02 1550 450 2078 Imercapt = .0.0619
3 712 1379 420 2719 Corr. coeff.= 09904
“a 3 0.846 30 1542 SFR= 1188
5 285 08y 240 15.54 85P= 3534
# of Cbeervations. 5
Range of Chart| 33
atSFR +10%| 38

1
!

31 October 2024

Approved by !

31 October 2024

W5-23
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VTN FTUVYUAWIAFUNTUNN TINA (WHI9U)

Verification Test Report

Verification Test Report

Report No.:
S02400279-E001 -SLM 01
] P™ [l Onsite UTM 47P 672864 m E 1516342 m N

Calibrated Date: 31 October 2024
Site ; Tdouuaetfy

Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 19568

Environment: Temperature 34 ¢ Humidity 66 %RH

Reference Standard: Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer
Serial No, 1351075
Date of Calibration - 10 Apr 2024

[E PM

[ Onsite UTM

Calibrated Date: 31 October 2024
Site : anfumslunatau

Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1974

Environment: Temperature 34

Report No.:

S02400279-E001 “S5LM 02

47P 667689 m E 1526228 m N

C

Humidity &5 %RH

Reference Standard: scoustic Galibrator Class 1 Model 4230, BrusiiKjaer

Sarial No.1351075

Date of Calibration : 10 Apr 2024

Result of Test

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB} (dB) (dB)
93.72 83.70 -0.02 93.72
Calibrated By:
Date: 31 Oclgber 2024
Approve By:
Date

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93,72 9410 0.38 9372
Calibrated By:
Date: 31 October 2024

W5-24
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Calibration Certification Information

Cal. Date:  February 9, 2024
Operator: Jim Tisch
Calibration Model #:  TE-5025A

Rootsmeter S/N: 438320 Ta: 295 «

Pa: 743.0 mm Hg

Calibrator S/N: 5411

Vol intt | Vol.Finat | avol. | aTime ap aH
Run (m3) (m3) (m3) | (min| (mm (in H20)
1 1 2 | 13950 3.2 2.00)
3 3 0 1 9840) X .00)
3 B G §750) 73 5.00)
3 7 _i_]» 843 5.5 5.50
5 3 10 12.7] 800
Data

2 vstd | Qstd 1/‘“@%‘)

(m3 (x-axis) -axs,
0.9914 0.7106 411
|__0.5871 1 Ooﬂl 9956
|__0.9851 1207 ,231.

9839' 1672 3401
5787 4103, 2.8222
m= 102024

QsTD b= 0.02667

= ,95993
Calculations
Vstds[AVol((Pa-AP)/Pstd)(Tstd/Ta) | v@mvwn
Qstd= ATime =3 | Qa=|Va/ATime
For subsequent flow rate calculations:
ase (o BED))) as= un({ far(rres)) o)
— Standard Condltions |

N LS

RECALIBRATION

Pstdi] 760 mm HE
[8H: callbrator manometer reading (in
&P Temeter manometer read

a: actual absolute temperature (*K)

US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,

Appendix B to Part S0, Reference Method for the
D

of ded P Matterin

the Atmosphere, 9.2.17, page 30

[Pa: actual barometric prassure (mm
[b: Tntercept I
m: e

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll?ﬂé)ﬂﬂ ﬂmzﬁQLL'N]é}BM YN INYAUNBYATATAT

Certificate No, :

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

VIHN TLUVVUAWIABUATUNN 109 (WH1F)

NSC-TISI-TIS1 7028
JBRATION 0030

Certificate of Calibration

67-200034-1 Page : 10f2

Electronic Balance

Manufacturer - Sartorius Model : SECURA224-1S
Serial No. : 0034803270 ID No. : ELABBALANCEND4
Capacity : 20 g Resolution : 0.0001 g

On site calibration was carried out at the Balance Room, Envilab Co,, Ltd,

Ambient Temperature : (2281023.6) °C
Relative Humidity & (44610453) %
Air Pressure : 1014.0 mbar

01 February 2024

01 February 2024

06 February 2024

Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certilication is trsceable 10 the Imernaticoal System of Units

Standard Weights
12N,
E261-E2624

Cent. No, Due Date Traceabilily
02232088 08 Nov 2024 National Intitute of Metrology ( Thaitand), (NIMT)

W5-25
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Certificate of Calibration

Certificate No. : 67-200034-1 Page : 20f2
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Departure of indication fram nominal value
Nominal Value Carrection Uncertenty
() g 1
0.01 0.0001 0.00012
Q) 0.0001 0.00012
1 0.0000 0.00013
2 0.0001 0.00013
5 0.0000 0.00013
0 0.0000 0.00013
20 <0.0001 0.00014
50 -0.0001 0.00015
100 +0.0001 0.00020
200 -0.0001 0.00038
This result of calibration was found accurate 3s shown on date and place of calibration only,
This reported uncensinty of measurement was based on & standard uncertainty mutiplied by & coverage factor k = 206,

providing & level of confidence of approximaiely 95%
Eccentric error Load test - 50 g

A B C D E
=0.0001 -0.0001 -0.0001 0.000! 0.0000

Repewability Load test : 200 £
Stdev : 000005 g

2 2 a Y 4
ﬂ']ﬂ%ﬂﬂ%ﬂﬂ1ﬁ1ﬁﬂ§ﬁ\ilnﬂé}ﬂll ﬂmzﬁQLLﬁﬂﬁlﬂﬂ YN INYAUNBYATATAT

VIHN TLUVVUAWIABUATUNN 109 (WH1F)

o0 A Liguice company
CERTIFICATE OF ANALYSIS

Grade of Product: EPA PROTOCOL STANDARD
Customer: BANGKOK INDUSTRIAL

GAS COLTD
Part Number: EO4NIOSE15A00V3 Reference Number:  160-402685487-1
Cylnder Number:  EB0D160267 Cylinder Volume: 1440 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12023 Valve Outlet 660
Gas Code: CO/NO,NOX,S02,BALN Certification Date: Mar 31, 2023

tion Date: r 31
med "EPA Traceabity Prowcot WM’WMWH%NC&MWSMMN'?TMM‘“E'A

Certibcation
OO0 121531, wsing he sesay procodures

Ioted, Asaytcal

0203 Net requies commcton Ko aratical Mleferonce. Thas cylnder hot & kotal snatytex!

Motrody
urcertainly es siai bekrw with 8 Cofidence ieve of ST, Thare aro 00 signficast i=purties which alact o Lse of s caibusion mocure, AR CORCatwions acn &0 3
Mislaleishs Busx urless Oferwiss soted, Tha raeusts raiste oy & e iferrs lnatnd, The 90 sha 1t be reproduced uxcest = I IR0t apgovel of the lsbarmiory. Do
Net Ut Thia Oylindlar totow 100 iv 0.7
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 46 50 PPM a1 /- 14% NIST Traceable 002472023, 03312023
NITRIC OXDE 4500 PPM 46.50 PPM G +1- 1.4% NIST Traceable 0312472023, 03312023
SULFUR DIOXIDE 45,00 PPM 45.58 PPM G +/-1,0% NIST Tracesble 032412023, 033112023
CARBON MONOXIDE 4500 PPM 4507 PPM G1 +i 1.4% NIST Tracestie 202y
NITROGEN Babrce
—=
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertalnty Expiration Date
—_— —
NTRM 210807-22 CCT08067 48.41 PPM NITRIC OXIDENTROGEN -12% Sep 21, 2025
PRM 12368 Daaveen 9.91 PPM NITROGEN DIOXIDE/AR ~-20% Fab 22, 2022
Gms 124206869104 ccazzsee 4.326 PPM NITROGEN DIOXIDE/AIR +-20% Fab 21, 2025
NTRM 160610-01 cCariige 4302 PPM SULFUR DIOXIDENITROGEN +-08% Mar 22, 2028
GMIS 072120228109 EBD141208 S0.08 PPM SULFUR DIOXIDE/NITROGEN - 10% Dec 21, 2026
co 220808 CCT44768 2501.8 PPM CARBON MONOXIDE/NITROGEN +-0.5% Sep 30, 2028
The PRM. or AGM noted above 5 gnly i reteence I e GMES ed in Ba 203 et pant ol vo s
ANALYTICAL EQUIPMENT
Instrument/Make/Mode! Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1KDS79 NOWR Mar 07, 2023
Nicolet 550 FTIR AUP2030245 NO FTIR Mar 09, 2023
Nicolet 550 FTIR AUP2010245 NO? FTIR Mar 23, 2023
Nicalet I5S0 FTIR AUP2010245 S02 FIR Mar 16. 2023
i — —

Triad Data Available Upon Request
NOTES:Gross Weight: 27.8 Kg

Net Weight: 4.8 Kg
PO® 5223001123

W5-26
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N CO Analyzer Verification Test Report

Calibration Report No.: ES-CE710003
Calibrated Date: 1-Oct-24
@ pm [0 Onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA France
SIN: ECOESACO12E203

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45 50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__232 'C Humidity:__52 _%RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
PP EPM) (PP LPP&) PEM)
Before 0.0 1.354 14 450 44 54 0.5
After 0.0 0145 01 450 44.98 0.0

Single Point Calibration Chart

Reading (PPM)

Reference (PPM)

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

VIHN TLUVVUAWIABUATUNN 109 (WH1F)

L CO Analyzer Verification Test Report J

Calibration Report No.; £ES-C6710003
Calibrated Date: 1-Oc1-24

B opm 1 Onsite
Page:2/2

Analyzer Signal Values

Date | toc2a  Trime [ 100800

Power Supplies

Option 00 mv *5 V Sensor 5 '
433V 33 v +24 V 242 v
2V 1.8 v S5V 51 v
24 V 11 mv

Optical Bench

IR current rabao 884.7 mA Pbse curent 6182 myv
Optical T 46.0 deg.C Pbsa T 242 oeg.C
Measure sig 5064 mv Refer Sig 456 4 mv
Min sig 9450 my Max Sig 2840 mv
Sarmple

nel. Ratio 1.109 Ratio 1.105

Ref. raito 1109 Internal Temp. 289 deg.C
Euvcs Tamp. 46.0 deg.C Gas Presure 997 hPa
Up Presure 8470 hPa Flow 53 h

Calibrate By Approve By :

Date: 1-Oct-24 Date: 1-Oct-24

W5-27
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CO Analyzer Verification Test Report |

Calibration Report No.: ES-C6710004
Calibrated Date: 1-Oct-24
= pm O Onsite

Instruments Information

Page:1/2

VIHN TLUVVUAWIABUATUNN 109 (WH1F)

CO Analyzer Verification Test Report

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA. France
SIN: ECOESACO12E204

Calibration Report No.: ES-CE710004
Calibrated Date: 1-Oct-24

PM L Onsite

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46 50 PPM
SIN: 792 NO Conc 46 50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 4559 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__ 233 'C Humidity: 52 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
M) PPN (PPM) (PPM) (FPA)
Before 00 1.093 11 450 4475 -0.3
After 00 0.541 05 450 4534 04
Single Point Calibration Chart
50
45
40
7 35
g ) —— Before
e 25
3 Wl —— | s Ater
& 15
10
5
0 ”

Reference (PPM)

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

Page:2/2
Analyzer Signal Vakcs
Datc 1.0ct24  |Time | toos00 | |
Power Supples
Option 00 mv +5 V Sensor 5 v
33V 33 v +24V 242 v
12V 18 v 5V 51 v
+24 V " mv
Optical Bench
IR currant ratiso 8847 mA Pbse current 6182 mV
Optical T 46.0 deg C Pose T 242 deg C
Measure sg 5064 my Refer Sig 4554 mv
Min sig 9450 mv Max Sig. 2840 mv
Sample
inst. Ratio 1.109 Rato 1.105
Ref. raito 1.109 Intemnal Temp 289 deg C
Source Temp. 450 degC Gas Presura 997 nPa
Up Presure 9470 hPa Flow 59 L

Calibrate By

Date:

Approve By :

Date:

W5-28
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6710002
Calibrated Date: 1-Oct-24

B pm O Onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP|
Model: 100E S/N: ESOAI100EC1108
Calibration System
Calibrator Unit d Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
SIN: 792 NO Conc 4550 PPM
ZERO AIR Genearator ZAG7001 802 Conc 45,59 PPM
IN: 644 CO Conc 4500 PPM
Expire Date: Mar 312026 EB0160267
Envirc 1it: Temp e__243 °C Humidity:__56 __%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Oriftsh
Lpob) {pot) {ped) (ppb) dcob)
Before 0.0 13 13 400.0 410.0 1.2
After 00 o8 08 400.0 4030 04

| S02 Analyzer Verification Test Report

Calibration Report No.:

AP-S6710002

Single Point Calibration Chart

200

Reading {ppb)

100

0"

Q

/

—

Reference (ppb)

/“
/ —— Bakra

—ees Afhe

400

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

Calibrated Date: 1-Oct-24
4 em [ onsite
Page:2/2

Test Function Value Norminal range Unit Before After Note
Date 1-0ct-24
Time 1310
Range 50 - 20000 500 500
Stabilly (Zero Gas) <02 06
Sample Flow 650 (+)- 50) 663
[PMT Detector 0 - 5000 36.9
Norm PMT Defector 0 - 5000 mv 341 s
HVPS 400-900 constant v 719 643
DCPs 2500 (+/- 200) -y .
RCELL TEMP 50 (+i- 1) Crengee C 50 50
BOX TEMP 20.40 Droagee C 4 327
PMT TEMP 7 (4-1) Dreagee C 80 80
UV faemp 10004300 i 40240 40340
Lamp Ratio 30120 » 1140 140
STR. Light (Zero Gas) <100 ere 29 20
[Dark PMT (-50) - (+200) " a7 4t
Dark tamp {-50) - (+200) mv 51 51
[SAMP PRES 20-30 contant IN-Hg-A 28.4 278
Electric TestOptic Test
PMT Voils mv 2004 2020
502 Cone: PPB 1002 1010
502 Slope 0920 0,866

Offsst < 250 mv 65 1304
Stabiity at Zero < 0.2 ] 01 01
Stabiity at Span < 2 ppb €0 400 ppd [aai) 06 0z
Gas Test Resporsse
Zero Gas (0.00 FPE) 0 pob 13 08
Span Gas (400 PPB ) 400 b 4100 402.0 1 5% of Range

Calibrate By Approve By

Date:

1.0ct-24

1.0c1.24

VIHN TLUVVUAWIABUATUNN 109 (WH1F)
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S02 Analyzer Verification Test Report |

Calibration Report No.: AP-S6710005
Calibrated Date: 1-Oct-24

@ pm O oOnsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP|
Model: 100E S/N: ESOAIT00E01225
Calibration System
Calibrator Unit Standard Gas
Dilutor Mode! ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 802 Conc 45.59 PPM
S/N: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__243 'C Humidity,__ 56 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drifi%
doob) dopb) {Rpb) (opb) —lopt)
Before 0.0 07 07 400.0 391.0 -11
After 0.0 03 03 400.0 403.0 04
Single Point Calibration Chart
500
400
oy
g 0 — — Beon
g
3 0 P
L3
100

Reference (ppb)

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

VIHN TLUVVUAWIABUATUNN 109 (WH1F)

S02 Analyzer Verification Test Report

Calibration Report No.: AP-S5710008
Calibrated Date: 1-Oct-24

A om0 onsite
Page: 22
Tast Function Yalun Norminal range Uit Bafnte After Mot
Dtk 1-Ocl-24
Time 1310
Fiiarige 500 - 20000 8 500 500
Stakiliy (Zare Gas) < 0.2 FFE o6 oz
[Sample Flow B0 [+ 20) atmin L 659
FUT Desactor 0 - 5000 my 85 5
Nomm P Dolecior 9 - BOO0 mh a1 el ]
HWPS 400200 conslant v T8 =)
DCRS 500 {ri- 200} my - -
RCELL TEMP 50 (41 1) Do C 50 50
20X TEMP 20-40 Dronges © 341 27
FHT TEMP T [sl1) Dreuges C ] B
LA lanerige 1000-4800 iy 4034.0 4034.0
Lamp Fata 30120 % 1140 1140
STR. Light (Zero Gas) PR 28 29
Dark PMT miv 447 847
Dark ksmp [ 51 51
SAMP PRES IM:Hg-h 281 27.8
Electric TestGptic Test
T Violis mh/ 004 2020
S02 Conc FPE 1002 1010
502 Siope (w03, 0820 0866
50, 6t < 250 mi 65 1301
Siakitty =t Farn = 0.2 PRE (X1 at
Siatifly o1 Spen = 2 ppth ) 400 ppb FRE 08 0z
Gas Test Response
Zery Gas (000 PPE) a (e 0y ni
Epan Gas (400 FRE ) l 400 e a8 4030 = 5% ot Ranga
Calibrate By Approve By :
Data: 1-Oct-24 Drate: 1-0ct-24

W5-30
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-NG710004
Calibrated Date: 1-Oct-24

Page:1/1

| NOx Analyzer Verification Test Report

B PM o Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP|
Model: 7200 S/N: ENOAIT20003572
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46 50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__24.2°C Humidity:__57 _%RH
Calibration Check ( Before adjust )
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb} (ppb) Drift%
NO 25 00 25 4120 4000 5
NO, 03 0.0 03 20 00 02
NOx 28 0.0 2.8 4140 400.0 1.7
Calibration Check ( After adjust )
Zero Span
GAS | Reading Value [ Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppd) (ppd) (ppb) Drift%
NO 06 0.0 06 400.0 400.0 0.0
NO, 0.2 0.0 02 30 0.0 04
NOx 0.8 0.0 08 403.0 400.0 0.4
Single Point Calibration Chart
= d%0 4140
g 400 4030
£ %0
§ 300
; 280 —_—
r 200 o
g 150
2 100
50 (28,
0
0008

NO Refarence Vakie (ppb)

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁ\ill?ﬂé}ﬂﬂ ﬂmzﬁQLLﬁﬂﬁlﬂﬂ YN INYAUNBYATATAT

Calibration Report No.: AP-NET 10004 Page:11
Calibrated Date: 1-Ocl-24
-
® em U onsie
Page: 2/

Tast Fumction Value Norminal ramgs Unit Before After Maobe
Dain (e
Tima 11:25
Fange 0.0 - 500.00 PPR ) S 500t
Stabiity [2ero Gas) < 0.2 ) D4 [F]
Sample Flow 500 50 colmin 00 430
Caana Fliv 605 odmin A% &0
PMT Datecior 0-5000 mi 50.8 204
ATERD =20-180 m 48.3 48.1
HY S 400300 constani W 745 745
DCPS 2500 +1- 200 i =
ROELL TEMF 5040- 1 Droagaa © 50,0 500
BOX TEMP 20-35 Dreegos G 332 326
PMT TEMP T 41 D iipern G 72 T2
25 TEMP 50%)- 4 Droagoa C - -
MOLY Temp 345 +- 5 Droages C a3 3145
RCEL PRES £-10 contant IN-Hg-5 az 37
LSAMP PRES 20-30 contant A, 83 0.7
[NO Sicpa 1403 1028 1478
M Stopa 14002 1086 1153
MO Offmest 10 40+ 150 i a7 -1.8
N Offsal -1 o+ 150 i 21 26
Span and Cal Valses
2o Value L] 1] ppb 2.3 416

MO L] PRt 2.8 0.8
[Span Value HNO 4nn pph 4120 4000

Mk 400 peb 4140 4010

Calibrate By Approve By :
Data: 1-Oct-24 Date:

VIHN TLUVVUAWIABUATUNN 109 (WH1F)
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NOx Analyzer Verification Test Report | I NOx.Anelyzer Vedfication Test Repoit g
i E . e it Calibration Report No.: AP-N6710005 Page:1/1
Ao T o it Calibrated Date: 1-Oct-24
Calibrated Date: 1-Oct-24 2] —:I S
o AX ~ PM " Onsite
pm = onsite Page:22
Instruments Information Test Function Value Norownal range Unit Before After Note
Date 10012
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API n:“ 2 :;‘
Model: 2004 SIN: ENOAI200AD1679 e — oo ssoees = = =
Stablity (Zaro Gas) <02 Fre 04 02
% > [Sample Flow 500+7- 50 cebm 452 484
Calibration System (Grone Flom 50-90 m: i 77
Calibrator Unit Standard Gas PAAT Detoctor 05000 v B 26
Dilutor Mg;‘:‘ 595: MGC101 N'?é g:: ﬁgg z';: zER0 20150 ™ 535 553
ZERO AIR Genearator ZAG7001 So2Conc 4558  PPM i o : = =
ey Co Oanic 4507 Bl DCPS 2500 +1- 200 W 2556 2556
i X RCELL TEMWP SO+ 1 Drecges C 50 50
Expire Date: Mar 31,2026 EB0160267 BOX TENE e e S 302 3
Environment: Temperature__ 243 °C Humidity:__ 57 %RH PMT TEMP 7 41 Drneges C 75 75
25 TEMP 50v- 4 Droeges C : 2
Calibration Check ( Before adjust ) MOLY Temp 316 +1- & Drsoges C 315.0 3145
Zero s n RCEL F‘NF-S 4-10 contant IN-Hg-A 88 88
GAS | Reading Value | Expected Value Drift Reading Value | Expecled Value SAME PRED 20-3G coniant MNHoA 2 ns
(ppb) (ppb) (ppb) (ppb) (ppb) Drift% NG Sope 1+.03 0.820 0.822
NO 20 00 20 3500 2000 33 Now Stope 14-03 0854 0838
:gl g: gg (2’: 3‘;400 4&00 %58 NO Offsat L1080 + 150 mv 178 18
X . NOx Offpet 1010 + 150 m 50 50
Calibration Check ( After adjust ) lSpan and Cal Values
Zero Span G x
GAS | Reading Value | Expected Value Drift Reading Valve | Expected Value paco Vot s 2 Lo = =
(ppb) (ppb) (opb) {opb) (ppb) Driftth Nox 0 = 24 o4
NO 0.2 0.0 02 401.0 4000 01 Span Value NO 00 Peo 3500 401.0
NO; 02 00 02 30 00 04 NOx 400 b 394.0 04.0
NOx 04 0.0 04 404.0 400.0 0.5 % 4040
Single Point Calibration Chart
a5 , Calibrate By Approve By : o
2 400 A B0 Sarawut Keawsrinual
F ;ﬁ Date: Date: 1.0ct-24
g 250 —_—
4 M dem— e e |
s 150
2 100
0 24
o
(Y

NO Referance Value (ppb)

a a 2 £ 2 ) a o s
NMAIPINGIFTATTIULLIAADN AVUTTILINADN UN1INIAUNHATATAT N5-32
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THAI METEOROLOGICAL DEPARTMENT

@ THAI METEOROLOGICAL DEPARTMENT

Issued by : Calibration & Test Section : Metsorological Instruments Bureau

The Result of Calibration

Date of Issue 24 October, 2024 Certification No. 357/24
Page i 1 of 6 Sengor model EWSNV110WS2508 Certification No. 357/24
24 October, 2024 Page : 2 of 6
Object : m‘v'ﬂihnm'faqqﬂuuﬁnm Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonle Anemeameter | Pressure | Vacumm | Velocity Veloelty Correction
Manufacturer : Novalynx misee [T ) PRNRTTY VT misee misec
1.00 - - - 04 0.60
Type 3 Datalogger  110-WS-25DL-D 302 27 032
5.00 - - - 46 040
Serlal No. : EWSNV110WS2508 7.04 - - - 67 034
9.02 . - - 9.1 -0.08
Customer : Envilab Co.,Ltd.(Head Office) 11.01 - - - 10.7 031
540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae 13.01 v - - 131 0.09
Bangkok 10160, Thailand. 15.01 - - - 148 021
[ Condition : 251 °C  Berometric Pressure 10098 hPa 17.02 - - - 171 0.08
2002 - - - 203 028
NATIONAL STANDARD WIND TUNNEL :Thermal Anemometer 642 S/N 91663
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board Wind Aloft Plotfing Board.
N.LS.T. Test Reference Number 731/241460 : Standard Velocity st 20 - 30 misec US.DEPARTMENT OF COMMERCE WEATHER BUREAU
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730028 (sensor 120629586) 0 0
JAPAN QUALITY ASSURANCE ORGANIZATION + Stendard Velocity at 0 - 20 misec 20 90
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/84 180
270

Calibrai

a a 2 9 2 ) a o s
NMAIPINGIFTATTIULLIAADN AVUTTILINADN UN1INIAUNHATATAT W5-33
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@ THAI METEOROLOGICAL DEPARTMENT

1 e e
The Resultof Calibration ®© I

Sensor model EWSNV110WS2508
; The Result of Calibration
Certification No. 357/24

2k 2 il Seasor model EWSNVIIOWS2508  Certification No. 357/24
Standard Baremeter Tested Barometer Correction 24 October, 2024 Page : 4 of 6
Pressure Pressure
101012 1009.65 047 Standard Tamperature Sensor Reading
1010.35 1009.95 040 Tomp. Reading Comection
1010.56 101012 044 ¢ e ‘c
101085 1010.41 044 458 454 0.2
1011.05 1010.54 051 202 04 02
101146 1010.95 051 154 150 01
1011.82 1011.26 056
1011.85 1011.56 040
1012.15 1011.67 048
101254 1012.09 045
101281 1012.32 049
1010.25 1009.79 046
1010.14 1008.72 042
1009.95 1009.46 049
1000.84 1009.28 0.56
1009.45 1008.86 059
1008.32 1008.77 0.58
Mechanical Engincer
1009.11 1008.64 047
1009.56 1000.08 048
1000.88 1000.18

Average

Mochanical Engineer

a a 2 9 2 ) a o s
NMAIPINGIFTATTIULLIAADN AVUTTILINADN UN1INIAUNHATATAT W5-34



SWNTAAATNATIVAB AN T UIAdeN 52311 2567

v ]
TATINTTLUVVUAINIATUNTUNNUNIUAT (ATIN 1)

THAI METEOROLOGICAL DEPARTMENT
@ 4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2504,0-2399-0469
The Result of Calibration

Sensor model  EWSNVI1I0WS2508  Centification No. 357/24

24 October, 2024 Page : 5 of 6
Stendang Relative Humidty Sensor Reading
Humidity Roading Correction
% RH. % RH. % RH.
w25 9.2 a7
654 .1 27
452 466 -14

Mechanical Engineer

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

VIHN TLUVVUAWIABUATUNN 109 (WH1F)

Certification No. 357/24

Date of Issue 24 October, 2024
Page: 60f6

Tu¥uses

misenuilvedusesis indesinshi o Davis nstruments tw TIPPING
= ————
#huuuudanis GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

No. 71082 unzeunsmii g 1K fidgndesnunonzidonveanisails (0.2mm.Tip)

Jmnsngms
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THAI METEOROLOGICAL DEPARTMENT

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Dete of Issue 24 October, 2024 Certification No. 356/24
Page : 1 of 6
Object : wtesilansoadngailusiinen
Manufacturer : NovaLynx
Type : Dstalogger  110-WS-25DL-D
Serial No. : EWSNV110WS2510
Customer

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1010.1 hPa

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

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.LS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 misec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION + Standard Velocity st 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/34 Wet No. 8380/94

: Thermoschneider No.918802

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

VIHN TLUVVUAWIABUATUNN 109 (WH1F)

@ THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor model EWSNVI10WS2510 Certification No, 356/24
24 October, 2024 Page : 2 0f 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Preasure | Vecussn | Velocity Velecity Cerrection
misec fechen 100 | bben IO | iSOG misec miee
1.00 - - - 04 0.60
3.02 - - - 27 032
5.00 - - - 46 040
7.04 - - - 6.7 034
9.02 - - - 9.1 -0.08
1101 - - - 10.7 031
13.01 - - - 13.0 001
15.01 ~ 5 - 148 021
17.02 - - - 171 -0.08
20.02 - - = 203 028
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180
270

W5-36
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@ THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Seasor model EWSNV110WS2510
Cestification No, 356/24
24 October, 2024 Page : 3 of 6
Standard Barometer Tested Baromater Carrection

Pressure Pressure

1010.92 1000.68 024
1010.36 1010.06 030
1010.56 101024 0.32
101085 1010.65 020
1011.06 1010.84 0.21
101146 1011.25 021
1011.82 1011.54 028
1011.85 101165 0.30
1012.16 1011.86 030
101254 maza 033
101281 101253 028
1010.25 1010.01 024
1010.14 1006.94 020
1000.95 1000.75 020
1009.84 1009.57 0.27
1009.45 1009.13 0.32
1009.32 1008.02 0.30
1006.11 1008.88 025
1009.56 1009.21 038
1009.86

Mechanical Engineer

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

VIHN TLUVVUAWIABUATUNN 109 (WH1F)

THAI METEOROLOGICAL DEPARTMENT

® e

The Result of Calibration

Sensor model EWSNV110WS2510 Certification No. 35624
24 October, 2024 Page : 4 of 6

Standard Temperature Sensor Reading

Temp. Reading Correction

¢ ‘¢ ‘c

4586 459 03

0.2 304 02

151 152 €04

W5-37
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E THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Semsormodel  EWSNV110WS2510  Certification No. 356/24

24 October, 2024 Page : 5 of 6
Stenderd Relative Humidty Sensor Reading
Humidgity Reading Cormection
% RH, % RH. % RH.
825 855 30
654 682 28
452 464 12
Calil
Mechanical Enginesr

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

VIHN TLUVVUAWIABUATUNN 109 (WH1F)

Date of Issue 24 October, 2024 Certification No, 356/24

Page: 6o0f6

Tu¥uses

wilaflentuiivesusesih indosTash e Davis Instruments Ly TIPPING

sucket prodct No R o e uu

#huuuudan a3 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON
No. 71082 unzerunsmh 1414 figndesmununzidonveaniesile (0.2 mm./TIP)

Franssgms
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SEC-TiS TS 1033
CALIBRATION M5

—

Request No. 21-670391

CALTBRATION CERTIFICATE

Submitted by
Address
Calibrated i

Instrument Calibrated

Deseription + Sound Level Calibrator Tempernture

Manifagturer < Broel & Kjaer

2. Measuring Amplifier Broel&Kjner 2636 S/ 1537484,

i memm_abl-: Altenuator Tamagawa TPA=303A SN OF 2214,
4. Digital Multimerer Agilent 344014 SN MY 44005560,

3. Pressure Transmitler Vaisala PTB0ZAD S/N TO650001,

6. Audio Analyzer Keithley 2015-P S/N4106495,

7. Condenser Microphone B&K 4180 S/N 2830871,

calibrator under test shall be measured by standard microphone using an insert voltage lechnigue.

This instrument has becn calibrated against standards mainiained at Elecirical and Elgc
Metrology (Thailund).

measured values only.
Date of Receipt 9 Apr, 2024

Date of Calibration 10 Apr. 2024

Relative Humidity

Model +4230 Ambicnt Pressure
Serinl Na. - 1351073
Standards used : L. Drigital Function Synthesizer NF Electronic DF-193A S/ 122037,

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTH)

MTC No. EEL. BP, 3000467

Ambient Environment

{23+ 3)°C
(50 + 15) %
(101.325 + 1.500) kPa

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level genersted by sound

{ranic Siandards

Labaratery (EEL), which are traccable to the Intemational System of Units through ihe National Institute of

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

T I

The results ielate only 1o U

ns testleccalibrated of valie atsignes
Advertsing the Feport/Lenifcate and publicity of the remats wxep i

a a 2 2 ) a o s
mmﬂmmmmaﬁé{mumﬁ’au AUSTIULINADN UN1INVIAUNHATATAT

ull ane peshibitod urkess wethen permissicn 4 sbtsned fiom ©

wevETor L

VIHN TLUVVUAWIABUATUNN 109 (WH1F)

TITISTR TR T e
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0391 MTC No. EEL. BP. 30,
The reparted expanded uncertainty is bascd upon » standard uncertainty multiplied by 1 coverage
factor k = 2, providing a level of confidence of appruximately 95%,
Nominal Dutput of Unit Under Test = %4 dB re 204Pa ot 1000 He
Acoustic Outpat in dB re 200Pa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Lt

Standard Microphone Meacured Sound Pressure | Devinted value | Uncertainty Tolerance Limit
Type Level (dB) (¢B) {dB) TECH0942:2003 Class |
172 inch Bruel&cK jacr 4150 9172 -0.28 +0.10 1040 dB
2. Frequency
Standard Microphone Measured Frequency Dieviated value | Uncertainty Tolerance: limit
Type (Hz} (Hz} {Hz) IECH0942:2003 Class |
172 inch Brocl&Kjaer 4180 o0 9 =51 115 £1.0%
3, Total Distortion
Standard Microphone Measured Total Distortion Uneertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Brucl&Kjaer 4180 125 + 050 £3.10°%

Mate : 1. No adjustment

2. The calibrator pressure correction was not included.

3, The microphone volume comrection was not included.

Calibrated by -

Electrical and Electronie Laboratory
Date of Calibration : 10 Apr. 2004 Industrial Metrology and Testing Service Centre
Date of Issue 1 11 Apr, 2024 v Ref : 200 12670400013 74001

Eial ul Certificaie

The= teaufits relato anly b the dems tested/calirabed o vatue avsgned,

|_ Acveriining she Repart/Conificate snd publicty of fhe st excapt in Il ane peobibited Lriass weitber! preeTrinskan is obtakved fom the goveenor of

]

nsTR

R e ey

=

i
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MANUINN 5-2
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v
=
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a a A P a v a o 7
MAIINOFAATTUIADDN AV TUNIANDN N INGAUAYATNAAT W5-40



5WNTAAATNATIIAB AU T UIAdeN 52311 2567

, 2 4
TATINTTLUVVUAINIATUNTUNNUNIUAT (ATIN 1) YTHN FTUVVUTINIAFUNTUNN D108 (WHIBU)

TSP High Volume Sampler Calibration TSP High Volume Sampler Calibration
Verification Report No. Verification Report No.
$02400221-E001 -TSP 01 $02400221-E001 -TSP 02
0O PM [ Onsite O PM [ Onsite
Site: BTS dasuuwd Site: BTS enaiuag
UTM : 47P 665368 m E 1517742m N Date: 1 Aug 24 UTM : 47P 665854 m E 1518191 m N Date: 1 Aug 24
Sampler: ETSP#27 Technical Sampler: ETSP#26 Technical
Recorder. ECRDCPRA4169240 Approval Recorder. ECRANG15315224 Approval
CONDITIONS CONDITIONS
Barometric Press. (hPa): 1006.0 Corrected Pressure (mm Hg): 754 6 Barometric Press. (hPa): 1004.0 Corrected Pressure (mm Hg): 7563.1
Temperature (deg C): 31.0 Temperature (deg K): 304.0 Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1006.0 Corrected Avg.Press. (mm Hg): 754.6 Average Press. (hPa). 1004.0 Corrected Avg.Press. (mm Hg): 753.1
Average Temp. (deg C): 32.0 Average Temp. (deg K): 305.0 Average Temp. (deg C): 32.0 Average Temp. (deg K)- 305.0
CALIBRATION ORIFICE CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope 2.02024 Brand: Tisch Environmental, Inc Qstd Slope: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667 Model: TE-5025A Qstd Intercept: -0.02667
Serial#: 5411 Date Certified g Feb 2024 Seriai#: 5411 Date Certified 9 Feb 2024
CALIBRATIONS CALIBRATIONS
Plate or H20 Qstd ] Ic LINEAR Plate or H20 Qstd 1 Ic LINEAR
Test# ) (m3/min) (chart) (corrected) REGRESSION Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.90 1625 520 5130 Slope= 28,3249 1 10.80 1614 50.0 49.20 Slope = 23.9850
2 8.70 1.454 50.0 4933 Inlercepl = 63143 2 8.60 1.441 480 47.23 Intercept = 11.0712
3 7.20 1.324 44.0 4341 Corr. coefi= 0.9925 3 7.10 1311 420 4133 Corr. coeff = 0.9920
4 350 0927 320 3157 4 3.40 0911 340 33.45
5 260 0.801 30.0 2960 #of Observations: 5 5 2.50 0.783 30.0 29.52 #of Observations: 5
Range of Chart] 38 Range of Charf] 39
at1.1-1.7 mdmin| 55 at11-17m3imin| 52

Calibrated by : Calibrated by :

1 August 2024

Approved by : Approved by :

1 August 2024

a a 2 v 2 a Y
NMANIFINGIFTATTIULLINADY ﬂmzﬁmmﬁ'@n “riTJ‘VIfJ”IﬁfJLﬂ“H@]iﬁWﬁ@]g N5-41
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400221-E001 -PM 01

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

PM10 High Volume Sampler Calibration

Verification Report No.
$02400221-E001 -PM 02

T PM [: Onsite
Site: BTS dasuuvi
UTM: 47P 665368 m E 1517742 m N Date: 1A
Sampler: EPM10#47 Technical
Recorder: ECRDS01618124 Approval
CONDITIONS
Barometric Press. (hPa). 1006.0 Corrected Pressure (mm Hg): 754.6
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Average Press. (hPa). 1006.0 Corrected Avg.Press. (mm Hg): 754.6
Average Temp. (deg C): 32.0 Average Temp. (deg K): 305.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.26504
Model: TE-5025A Qstd Intercept: 0.01667
Sernai#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | Ic LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.30 1623 52.0 33.01 Slope = 19.2556
2 8.50 1.476 48.0 30.47 Intercept = 1.4898
3 7.20 1.360 420 26.66 Corr. coeff= 0.9955
4 3.30 0925 300 19.04 SFR= 1126
5 260 0.822 280 17.77 8S8P= 36.52
# of Observations: 5
Range of Chart, 34
at SFR +10% 39

Calibrated by :

Approved by|

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

1 August 2024

1 August 2024

T PM [ Onsite
Site: BTS eaung
UTM : 47P 665854 m E 1518191 m N Date: 1 Aug 24
Sampler: EPM10#28 Technical
Recorder: ECRDS016431075 Approval
CONDITIONS
Barometric Press. (hPa): 1004.0 Corrected Pressure (mm Hg): 753.1
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1004.0 Corrected Avg.Press. (mm Hg): 753.1
Average Temp. (deg C): 32.0 Average Temp. (deg K): 305.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.26504
Model: TE-5025A Qstd Intercept: -0.01667
Serial#: 5411 Date Certified. 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | ic LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.80 1.666 520 33.09 Slope = 18.2736
2 8.90 1.514 46.0 2927 Intercept =  1.8887
3 6.90 1.335 400 25486 Corr. coeff.= 0.9950
4 3.50 0.954 300 19.09 SFR= 1.130
5 270 0.840 280 17.82 SSP= 3541
# of Observations: 5
Range of Chart| 33
at SFR £10% 38

0

Calibrated by :

Approved by :

1 August 2024

1 August 2024
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UTHN TLUVVUAWIABUNTANN D10 (UHI1HU)

Verification Test Report

Verification Test Report |

1 Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
§02400221-E001 -SLM 01

[] Onsite UTM : 47P 665368 m E 1517742m N

1 August 2024
BTS dasuun’
Sound Level Meter
PULSAR

44

1897

Temperature 34 C Humidity 66 %RH

Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer
Serial No.1351075
Date of Calibration : 10 Apr 2024

1 PM
Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400221-E001 -SLM 02

[] Onsite UTM: 47P 665854 m E 1518191 m N

1 August 2024
BTS raiuag
Sound Level Meter
PULSAR

44

1900

Temperature 34 'C Humidity 66 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test J

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 9410 0.38 93.72

Calibrated By:

Date: 1 Augpst 2024

Approve By

Date: 1 August 2024
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Reference Standard Instrument reading — o
(dB) (dB) e s
93.72 94.00 028 93.72
Calibrated By:
Date: 1 August 2024
Approve By
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N RECALIBRATION
\ DUE DATE:
| ‘ ) February 9, 2025
Environmental % oud e -
Certificate of Calibration
. °
Certificate No. : 67-200034-1 Page : 10f2
Calibration Certification Information Submitted by :
Cal. Date: February 9, 2024 Rootsmeter S/N: 438320 Ta: 295 °K
Operator: Jim Tisch Pa: 749.0 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 5411 Equipment : Electronic Balance
Vol. Init | Vol. Final AVol, ATime ap AR Manufacturer :  Sartorius Model : SECURA224-1S
Run (m3) (m3) (m3) (min) | (mmHg) | (in H20) Serial No. : 0034803270 IDNo. : ELABBALANCENO4
1] 1 2 1 1.3950 3.2 2.00] . .
3 3 ry 1 0.9840 6 7.00! Capacity : 220 g Resolution : 0.0001 g
1 0.8790 7.9| 5.00}
i 51 : 1 0.8430 5.8 55 Environment : On site calibration was carried out at the Balance Room, Envilab Co., Ltd.
5 §{“ 10 | 06940 12.7 s.ool Ambient Temperature : (22810236 °C
Data T: i Relative Humidity 3 (44.6t0453) %
Pa \( Tstd Air Pressure  : 1014.0 mbar
. vstd | astd AH(Psia A\ Ta Qs JA“( Ta/Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis) . ;
09914 __0.7106) 14111 0.9957] _0.7138 0.8875| Dateol:Recryed 4 01 Fehwanry. 2024
0.9871 1.0032! 1.9956 0.9915 1.0076} 1.2551) Date of Calibration : 01 February 2024
0.9851 1.1207, 2.2312 0.9895) 1.1257, 1.4033] D: f 1 . “ebruar
09839] 11672 2.3401 0.9883 1.1724 14718) ate of Issue : 06 February 2024
0.9787 1.4103 2.8222 0.9830 1.4165) 1.7750) Calibrated by : Aka R
— 3.03024 — 176504 alibrated by : radath Thippichai
QSTD l"': ‘::92::37 QA !:: 'gg;;; Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
C Edition 7 - November 2022
Vstd=[AVol({Pa-AP)/Pstd)(Tstd/Ta) 1 Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime Reference Standard Instruments : This certification is traceable to the International System of Unils
For flow rate Standard Weights
asta= um( on( ) ) o as= un({ [5{1ma)) 3 DN Cert No. Due Date Tuceabiiy
Standard Conditions E261-E2624 €02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)
Tstd:]  298.15 g RECALIBRATION
B 7 Hi
Purd] SOKr:vm = US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
[AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept

: slope

‘isch Environmental, Inc.
/A5 South Miami Avenue
fillage of Cleves, OH 45002

The U inties are for a ility of 95%

This cerificate may not bé reproduced

a a 2 ) 2 ) a o s
NMAIFINGIFTATTIULINADN AUSTILIATDN UIINVAUNHATATAT W5-44
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Certificate of Calibration

Certificate No. :  67-200034-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received :  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty

(8) @ t (@)

0.01 0.0001 0.00012

0.1 0.0001 0.00012

I 0.0000 0.00013

2 0.0001 0.00013

5 0.0000 0.00013

10 0.0000 0.00013

20 -0.0001 0.00014

50 -0.0001 0.00015

100 -0.0001 0.00020
L 200 -0.0001 0.00038

This resull of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =

providing a level of confidence of approximately 95%

Eccentric ervor Load test : 50 g
A B C D E
-0.0001 -0.0001 -0.0001 0.0001 0.0000 g

Repeatability Load test $ 200 g

Stdev. 3 0.00005 g

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer:

Part Number: E04NI9SE15A00V3 Reference Number: 160-402685487-1
Cylinder Number EB0160267 Cylinder Volume: 1440 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12023 Valve Outlet: 660

Gas Code: CO,NO,NOX,S02,BALN Certification Date: Mar 31, 2023

Exgiraﬁon Date: Mar 31I 2026

Cartification performed in accordance with “EPA Traceability Protocol for Assay nd Cedif
ODO/R-12/531, uninny Ui sssiay proteduries e, Anlyticul Melhodsugy dous (ol reguie o
uncartainty as stated below with & confidence level of 95%. There are o significant impurities which affact the use of this callbration mixture.
molo/male basis uniess ofherwsse noled, The results relste only to the items tested. The report shall not be reproduced except in full without spproval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.0. 0.7 megapascals.
= S

—
ion of Gaseous Cakioration Standerds (May 2012)" document EPA

ettions fur analytical it e This e

ANALYTICAL RESULTS
C Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 46.50 PPM G1 +/-1.4% NIST Traceable 03/24/2023, 03/3112023
NITRIC OXIDE 45.00 PPM 46.50 PPM G1 +1-1.4% NIST Traceable 0312472023, 03/31/2023
SULFUR DIOXIDE 45.00 PPM 4558 PPM []] +/-1.0% NIST Traceable 03/24/2023, 03/31/2023
CARBON MONOXIDE 4500 PPM 4507 PPM G1 +/-1.4% NIST Traceable 0312412023
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 210607-22 CC708067 48.41 PPM NITRIC OXIDE/NITROGEN +-12% Sep 21, 2025
PRM 12385 0887660 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 22, 2022
GMIS 124206889104 CC322509 4.326 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 21,2025
NTRM 160610-01 CCa73196 49.02 PPM SULFUR DIOXIDE/NITROGEN +-08% Mar 22, 2028
GMIS 072120226109 €80141209 50.08 PPM SULFUR DIOXIDE/NITROGEN - Dec 21,2026
co 220608 CC744768 2501.8 PPM CARBON MONOXIDE/NITROGEN +-0.5% Sep 30, 2028
Tne SRM. NTRM, PR\, o RGM noted above is only in referance 1o Ihe GMIS used in the and not part of the anal "
ANALYTICAL EQUIPMEN
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1KD579 NDIR Mar 07, 2023
Nicolet 1S50 FTIR AUP2010245 NO FTIR Mar 09, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Mar 23, 2023
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Mar 16, 2023

Triad Data Available Upon Request
NOTES:Gross Wei
Net Weight: 4.8 Ki
PO# 5223001123

a0

W5-45
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6708009
Calibrated Date: 1-Aug-24

Z pm U onsite

Instruments Information

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer
Model: 200E

Manufacturer API
S/N: ENOAI200E02788

Calibration System

Calibrator Unit Standard Gas
[~ Dilutor Model ESA MGC101 NOX Conc 46.50 PPN
S/N: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 802 Conc 45.50 PPM
SIN: 644 CO Conc 4507 PPM

Expire Date: Mar 31,2026 EB0160267

Environment: Temperature__24.4 "C

Humidity:_61__%RH

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

L

NOx Analyzer Verification Test Report

|

Calibration Check ( Before adjust )

Zero Span
GAS Reading Vaiue | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 12 0.0 12 100 | 4000 T2 _
NO, | 02 | o0 | o2 | 10 00 | o1 |
NOx 14 ~ 00 14 411.0 400.0 1.4
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) Drift%
NO | 01 00 03 _
NO, 0.2 00 0.2
NOX 0.3 0.0 0.5

150

100

450
g 400
g 350
g 300
§ 250
T 200
=
3
B
<

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

Calibration Report No.: AP-N6708009 Page:1/1
Calibrated Date: 1-Aug-24
a 3
PM Onsite
Page:2/2

[Test Function Value Norminal range Unit Before After Note
Date 1-Aug-24
Time 10:10
[Range 0.00 - 500,00 PPB PPE 500 500
Stability (Zero Gas) <02 ) PPB 05 02
[Sample Flow 500+/- 50 celmin 511 532
[Ozone Flow 60-80 calmin 80 80
[PMT Detector 0-5000 mv 274 164
[AzERO -20-150 mv 54.2 562
HVPS 200-800 constant v 819 219
DCPS 2500 +1- 200 mv - -
[RCELL TEMP. 50+1- 1 Dreegee C 50 50
[BOX TEMP 20-35 Drosgae C 337 329
PMT TEMP 7 +11 Dreegee C 7. 71
1S TEMP 50+1-4 Dreegee C - -
MOLY Temp 315 +1- 5 Dresges C 3144 315.0
IRCEL PRES 4-10 contant IN-Hg-A 10 10
[SAMP PRES 20-30 contant IN-Hg-A 29.0 29.4
INO Slope 1403 0.820 0.801
INox Siope 1+4-03 0.848 0813
INO Offset -10 10 + 150 mv 102 153
INOxX Offset 10 10 + 150 mv -20 34
Span and Cal Values
|Zero Velue NO o ppb 12 01

NOx 0 PPb 14 0.3
Span Value NO 400 PP 410.0 402.1

NOx 400 ppb 411.0 404.0

Calibrate By: Approve By :
Date: Date:
Tnlg report Shel not e “aRrOdited mcept Infulnithous e o0t of Netdins Lid

W5-46
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NOx Analyzer Verification Test Report

]

Calibration Report No.: AP-N6708004
Calibrated Date: 1-Aug-24

em O onsite

Instruments Information

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer

Manufacturer APl

Madel: 200E S/N: ENOAI200EQ0579
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Cone 46 50 PPM
SiN: 792 NO Cone 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM
SIN: 644 €O Conc 4507 PPM

Expire Date: Mar_ 31,2026 EBO01B0267

Environment: Temperature__25.3 'C

Humidity: 64 %RH

Calibration Check ( Before adjust )

[ NOx Analyzer Verification Test Report

Zero Span
GAS | Reading Value | Expected Value Diift Reading Value | Expected Value
(ppb) (ppb) (ppb) Drifi%
NO | -7 4120|4000 [ 15 ]
NO; 04 30 | 04
NOX 31 416.0 1.8
Calibration Check ( After adjust }
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
{ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 04 ___bo 04 4000 | 4000 ) 08
_NO, X 04 - 02
NOx 0.0 0.8 407.0 0.9
450
5 400
=3 350
5 300
3 250
= 200
2 150 1
2 100
50
o8
oo
NO Reference Value (ppb)
This regart shal AeT be FARFEOUSED SXceqT infulimithaut e written coproval of Meadiss Supply Instrument Co Lb.

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

Calibration Report No.: AP-N6708004 Page:1/1
Calibrated Date: 1-Aug-24
@ z
PM o Onsite
Page:2/2
est Function Value Norminal range Unit Before After Note

Date 1-Aug-24
Time 13:25
[Rang 0.0n - 500 00 PPR PPR 500 0 500.0
[Stability (Zero Gas) <02 °P8 05 02
[Sample Flow 500+1- 50 calmin 4740 441.0
(Ozone Fiow 60-90 cclmin 76.0 76.0
[PMT Detector 0-5000 my 245 62.2
AZERO -20-150 mv 8.6 67.5
HVPS 400-800 constant v 839.0 836.0
DCPS 2500 +/- 200 mV - -
[RCELL TEMP 50+/- 1 Dreegee C 50.0 50.0
Jsox TEMP [20-35 Dreegee C 345 30.5
vt TEMP 7 +1-1 Dreegee C 7.0 7.1
1Z5 TEMP 50+1- 4 Droeges C - -
MOLY Temp 315 +1- 5 Dresgee C 315.0 314.4
IRCEL PRES }4-10 contant IN-Hg-A 4.20 7.90
IsSAMP PRES [20-30 contant IN-Hg-A 299 28.6
INO Stope 1+1-03 1.256 1.032
INox Slops 14103 1232 1.048
INO Offset 10 to + 150 mv 4.50 6.90
INOX Offset 10 to + 150 mv -5.00 -1.50
Span and Cal Values
Zoro Value NO 0 ppb 27 04

NOX 0 ppb 31 08
Span Vatue NO 400 ppb 412.0 405.0

NOx 400 ) 4150 407.0

Calibrate By Approve By :
Date: 1-Aug-24 Date: 1-Aug-24

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)
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[ S02 Analyzer Verification Test Report

Calibration Report No.: AP-SE708004
Calibrated Date: 1-Aug-24

[ pm [ Onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP|
Model: 100A S/N: ESOAIDOEU00S1
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAGT001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature 260 °C Humidity, 85 __%RH
Calibration Report
Zero Span
Status Reference Reading Drrift Reference Reading Drift%
(ppb) {pp0) (pob)
Before 00 | 1.1 11 ~ 10|
i oo | - 07 ¥ 02
Single Point Calibration Chart
500
400
5 f’ﬁ
E 300 = Belor
E 200 .
[ 3
100 —
o
9, Referance (ppb) 0
Thiz report chol not be moradced areept infullwithaut the aritten spprovel of Needss Supphy Instriment Co.Ltd.

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

L

S02 Analyzer Verification Test Report

|

Calibration Report No.:

AP-S6708004

Calibrated Date: 1-Aug-24
G pm O onsite
[Test Function Value Norminal range Unit Beforo After Note
Date 1-Aug-24
Time B 1345
Range 50 - 20000 PP8 500.0
Stability (Zero Gas) < 0.2 PPB 0.2
Sample Flow ) 650 (+/- 50) cc/min 592.0
PMT Detector 0 - 5000 mv 2556
Norm PMT Delector o= 5000 - mv 597
s “|400-900 constant v 607.0
bces - 2500 (+1- 200)
RCELL TEMP .l
Box TEMP 1 mlm)
PMT TEMP
Wiamp
Lamp Ratio 30-120 B
STR. Light (Zero Gas) <100 ¥ s
DarkPMT (-50) - (+200)
Dark lamp - (50)- (+200) |
[SAMP PRES “|2030 contant
Electric Test/Optic Test
PUT Voits [2000 (+1- 500)
502 Cono 1000 (+/- 250) —
502 Slope 1 (+1- 0.3)
502 Offset < 250
Stavinty at Zero <02 Y
Stabilty at Span <2 pb @ 400 ppo PPB 02 0.2
Gas Test Response
Zero Gas (0.00 PPB) [) b 11 0.7
Span Ges (400 PPB ) 400 peb 392.4 4020 £ 5% of Range
Calibrate By * Approve By :
Date: Date: 1-Aug-24

Tris regort snol not be r2orduced BySepT infulia

strument Co.l e

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)
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S0O2 Analyzer Verification Test Report

Calibration Report No.: AP-S6708007
Calibrated Date: 1-Aug-24

PM O Onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer

Manufacturer API
S/N: ESOAIT10002034

[

S02 Analyzer Verification Test Report

1

Calibration Report No.: AP-S6708007
Calibrated Date: 1-Aug-24

Modet: T100
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
S/N: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
SIN: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160287
Environment: Temperature__260 °C Humidity: 64 %RH
Calibration Report
Zero Span
Status [ Reference Reading Drift Reference Reading
{opb) {opb) {ppb) {ogb)
__Before, 0.0 0.8 0.8 4000
___After] 00 | 04 | 04 400.0 ~
Single Point Calibration Chart
500
400 X
2 /“"
& a0 —i— Before
2 /
3 200 / e ten Afier
x
100 —_—
0
9 Reference (ppb) 400

This rapoct shell ned be rageo

ced axcent MUk

he writtar

Suppy Instrument Co L19

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

B pm O onsite
Page:2/2
[Test Function Value Norminal range Unit Before After Noto
Date 1-Aug24
rime 150
Range 50 - 20000 PPB
Stability (Zero Gas) < 0.2 PPB
ISample Flow 650 (+/- 50) | camin
IPMT Detector o~ ) mv -
INorm PMT Detector lo-s000 v
Jves — laoo-sc0constamt | v 5
loces lpsoo o200y mv i
IRCELL TEMP oy 5 " Dreegea G B
=0 040 | oresgeec b
= - Dreegee C B
T mvV i
Lamp Ratio T B %
STR. Light (Zeo Gas) _ |<100 i PPB e
T |es0)- o200y mv il
Dark lamp T w2000 |
[SAMP PRES 2030 contant " IN-Hg-A |
Electric Test/Optic Test
PMT Volts 2000 (+/- 500) mV 2012 2008
502 Cong 1000 (+/- 250) “PPB 1006 " 1004
502 Slopa 1(+-03) ™ - 0.959 0958 | ]
1502 Offset < 250 T v 303 E
Stabitity at Zero <02 e PPB 01 77
Stavity at Span < 2 ppb @ 400 ppb PPB 05 0.2
Gas Test Response
zero Gas (0.00 PPB) 0 ppb 08 04
Span Gas (400 PPB ) 400 opb 4100 402.0 + 5% of Range.

Calibrate By

Date:

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)
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[ CO Analyzer Verification Test Report

CO Analyzer Verification Test Report

=

Calibration Report No.: ES-CE708002
Calibrated Date: 1-Aug-24
P T Onsite

Instruments Information

Page:1/2

Calibration Report No.: ES-C6708002
Calibrated Date: 1-Aug-24
G pm O onsite

Analyzer Type: CO Analyzer

Manufacturer Environnement SA_France
SiN: NCOESACO12E355

Analyzer Signal Values

Meodel: CO12E
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOX Conc 46.50 PPM
SiN: 782 NO Conc 46,50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
SIN: Ba4 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EBD160267
Environment: Temperature___26.1_°C Humidity:__64  %RH
Calibration Report
Zero Span
Status | Referance Reading Reading Drift%
(PP (BEM) (PEM)
_ Before] 0.0 2.760 . = ) B
After| 0.0 4612 -5
Single Point Callbration Chart
50
45 - :
-
ni————=
= a5 =
& 30 7/ et BT
4 25 4—
-] 20 - - - After
E 15 [
10 =
PR —
0g 45
Reference (PPM)
Thiz repert shet not be repradiced excent infUlwithout The writter speeaval of Mseias Su

MATNINNAAAI TUIAGON AAIZAUNAS

[3FY W1%ﬂﬂ1ﬁﬂLﬂH@]iﬁ1ﬁﬁ§

Date 1-Aug-24 Time i I 10:09:00 - l

[Power Supplies e : 3]
Option 0.0 mvV +5 V Sensor 5

33V i a3 1 v v 242 |
vi2v | 118 v sy 51 v

haav 1 | v - o
Optical Bench

IR current ratiao 8847 mA Pbse current 618.2 mv
Optical T, 460 GegC  |PbseT. 242 degC
Measure sig 5064 mv  [Refer sig. 456.4 v
Min sig. 945.0 m |MaxsSig. 2840 mv
Sample

inst. Ratio 1.109 Ratio 1.105

Piéf. raito ; 1.176§ T l’r‘xl‘e‘rhai Ti;mp 28.9 deg.C
Sourc; Ternp 46.0 deg.C éas Presure 9;;} hl;a -

l;p P;ééﬁm 947.0 hPa Flow - 59 I’h

Calibrate By :

Date:

5 rspeet sholl not De ragrad

s :-

Date:

1-Aug-24

W5-50
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| = CO Analyzer Verification Test Report -

| CO Analyzer Verification Test Report

Calibration Report No.: TD-C6708007
Calibrated Date: 1-Aug-24
& pm O onsite

Calibration Report No.: TD-C6708007
Calibrated Date: 1-Aug-24
E pm O onsite

Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer AP| P Page:22
Model: T300 SIN: ECOAIT30000098 Rango Ll Before After Note
Date 1-Aug-24
Calibration System Time 10:51 K i
Calibrator Unit Standard Gas Rance: T = SR T E—— =y |r—— =
0.1-1000 PPM PPM
[~ Dilutor Model ESA MGAT01 NOX Conc 4650  PPM ~anee SN Ao PP so | 60
SIN: 792 NO Conc 46.50 PPM SOy _for2ePB) | ppb [ 004 02
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM CO Measure 2500 - 4800 MV, mv 4465.6 44313 ‘
SIN: 644 Co Conc 4507 PPM 20 Rt T o = S . —
Expire Date: Mar 31,2026 EB0160267 o 2500 - 4800 MV. mv | 37685 37302 o
MR Ratio 1.2 +-05 119 1.20
Environment: Temperature__26.1__"C Humidity:_64  %RH Sample Pressure T 26-30 nHgA inHgA 725?777’ = 72&6 =2 =
Calibration Report Sampefoow 720 - 880 cc/min calmin 904 898
Zero Span Sample Temp 44 - 52 deg.C 433
Status Reference Reading Drift Reference Reading o Bench T = TR e
(PPM) EEM) (EPM) (PPM) (PPM) Drift% sl ] 47-499%0C 48 -
Before 0.0 18 18 450 | 443 08 . | Wheel Temp 66 - 70.deg.C 68
Aoy 000 o fos 102 __02 .. /450 0. Box Temp 27 - 50 deg.C 1 348 -
PHT drive 250 - 4750 mv. 29135
Slope 0.800 - 1.200 1138
offset 0.05 +-02 0016 -
Single Point Calibration Chart Gas Tost Response
- zero Gas 0 PRI 18 02
45 ¢ Span Gas 45 PPM 44.3 450 + 5% of Range
40 /f
= 35
a 30 S —i— Before
2 25
Wl | e A
E js 1 A Calibrate By : Approve By :
10 ,.
) Date:
° a5
Reference (PPM)
| Triz report ghald not e mor|
ort ehes not be ragraduced excent niutaithout The witter anpraval of Need piy Instrument Co.ita,

a a 2 9 2 ) a o s
NMAIFINGIFTATTIULINADN AUSTILIATDN UIINVAUNHATATAT W5-51
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TISTA

NSC-TISHTES 17005
CALIBRATION 0637
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0391

CALIBRATION CERTIFICATE

Submitted by
Address

Calibrated at

Instrument Calibrated

Ambient Environment

Nescription : Sound Level Calibrator

Temperature
Manufacturer : Bruel & Kjaer Relative Humidity
Model 14230 Ambicnt Pressure
Serial No, 1351075

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 34401 A $/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N4106495.

7. Condenser Microphone B&K 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.

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 Receipl g9 A‘pl‘. 2024

Date of Calibration 10 Apr. 2024

selate only to the items tested/

ibrated or value assigned,

Adtvertising the Report/Certificate and publicity o

MTC No. EEL. BP.

(23+3)°C
{50+ 15)%
: (101,325 + 1.500) kPa

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

3000467

the results except in full are prohibited unless written permission is obtained fraem the sevemar of TISTIL

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll?ﬂé)ﬂﬂ ﬂmzﬁQLL'N]é}BM UIINYAUNYATATAT

G R g

BRI TR g R

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

S

TISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0391 MTC No. EEL. BP.
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 20jPa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

dard Microph M d Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.72 -0.28 +0,10 £0.40dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit

Type (Hz) (Hz) (Hz)
1/2 inch Bruel&Kjaer 4180 9949 -5.1 1.5

1EC60942:2003 Class 1

+1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&K jaer 4180 1.25 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved by :

Electrica

Date of Calibration 10 Apr. 2024 Industrial Metrology and Testing Service Centre

Date of Issue 11 Apr. 2024

Eud of Certificate

The results relate only to the items tested/catibrated o
Advertising the Report/Certificate and publicity of the results cxcept in full are prohibited unless wi

30/0467
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THAI METFOROLOGICAL DEPARTMENT

Calibration Certificate

Issued by: Calibration & Test Section: Meteorological Instruments Bureau

Date of Issue 2 October, 2023

Certification No. 341/23

Page :
Objoct i wite sllersardngREeNiven
Manufacturer : DYACON
Type . Data Logger MS-100
Serial No. 130152 ID No. $ NWSDCMS 1200152
Customer Envilab Co.,Ltd.(Head Office)

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae

Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure

NATIONAL STANDARD WIND TUNNEL Micromanometer Theodor Friedrnichs FC014 Serial.9310119

: HOOK GAGE NO 1425

N.I.S.T. Test Reference Number 731/241460

: Ultrasonic Anemometer Model DA-650-3TV

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
: Theodor Friedrichs : Dry No.8390/94 Wet No. 8389/94

STANDARD THERMOMETER

oschneider No.91880

STANDARD BAROMETER @ arometer Vaisala

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

= Wind Aloft Plotting Board

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

= - -

THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor Wind Speed & Wind Dircction Model WSD-1 F Certification No. 341/23

2 October, 2023 Serial No, 1226 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec bes#20 | achessao | misec m/sec m/sec
1.00 * - - 0.7 0.30
3.02 2 = 4 29 0.12
5.00 - - - 5.0 0.00
7.04 - - - 7.0 0.04
9.02 2 - . 9.1 -0.08
11.01 & - - 1.0 0.01
13.01 # - - 13.1 -0.09
15.01 & = - 149 0.11
17.02 i = = 17.0 0.02
20.02 = . - 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibr

e e e

W5-53
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THAI METEFOROLOGICAL DEPARTMENT
@ |

The Result of Calibration

2 October, 2023

Sensor Temperature Model TPH-1 C

Serial No. 6277

Certification No. 341/23
Page : 3 of 5

Standard Temperature Sensor Reading
Temp. Reading Correction
c ¢ ¢
452 452 0.0
311 31.2 -0.1
15.8 15.8 0.0

Mechanical Engineer

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

F TR

=i oy

Caliby

THAI METFOROLOGICAL DEPARTMENT

The Result of Calibration

2 October, 2023

Sensor Humidity Model TPH-1 C

Serial No. 6277

Certification No. 341/23

Page : 4 of §

Standard Relative Humidity Sensor Reading

Humidity Roading Corroction

% R.M. % R.H. % R.H.
86.2 82.4 38
624 59.8 26
456 442 14

Mechanical Engineer

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)
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Date of Issue 2 October, 2023 Certification No. 341/23

Page: Sof5

Tususes

o N W R, ) N
midenifuiiueiuseedn inseataru o Davis Instruments 111 TIPPING

BUCKET Product No. | N NN 175 co vy in

AuiuuiIA29 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

No. 71082 nazaunsmit 114 fisgndesmusiwaziBuavesniesiie (0.2 mm/TIP)

IANTFNYMS

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁ\ill?ﬂé}ﬂﬂ ﬂmzﬁQLL'N]ﬁ)@N UIINYAUNYATATAT

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 2 October, 2023 Certification No. 338/23

Page : 1 of 6
Object : m‘%a«:ﬁﬂmﬂﬁﬂgﬂﬁuﬁ\nm
Manufacturer : Novalynx
Type S Data Logger 110-WS-25DL-D
Serial No. : EWSNV110WS2509
Customer
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1006.8 hPa

NATIONAL STANDARD WIND TUNNEL :Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460 Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-20AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity at 0 - 20 m/sec

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

STANDARD THERMOMETER

Calibrated by :

Mr, Watcharapol

Mechanical Engineer

W5-55
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THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor model EWSNV110WS2509 Certification No. 338/23
2 October, 2023 Page : 2 of 6
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultvasunic Anemumeter | Pressure | Vacunn | Veloeity Veloelty Correction
m/sec incres H20 | inches H20 | m/sce m/see m/sec
1.00 - & - 04 0.60
3.02 - 2 = 27 0.32
5.00 . - - 4.5 0.50
7.04 - - - 7.0 0.04
9.02 s = ¢ 9.0 0.02
1101 - - - 1.0 0.01
13.01 - - - 13.0 0.01
15.01 & - - 150 0.01
17.02 - - - 17.0 0.02
20.02 - - s 20.1 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 89
180
270

Calibrat

Mechanical Engineer

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁ\ill?ﬂé}ﬂﬂ ﬂmzﬁQLLﬁﬂﬁlﬂﬂ UIINYAUNYATATAT

Calib

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

THAI METFOROLOGICAL DEPARTMENT
I
The Result of Calibration
Sensor model EWSNVI110WS2509
Certification No. 338/23
2 October, 2023 Page : 3 of 6
Standard Barometer Tested Barometer Carrection
Pressure Pressure
1005.63 1005.12 051
1008.25 1005.65 080
1008.22 1005.72 0.50
1006.54 1006.00 0.54
1006.88 1006.30 0.58
1007.36 1006.80 0.56
1007.58 1007.04 0.54
1007.52 1007.02 0.50 i
1005.60 1006.02 058 [
1005.84 1005.35 0.49 5
1006.28 1005.72 0.56
1006.60 1006.06 0.54
1007.07 1006.54 0.53
1007.26 1006.73 0.53
1007.38 1006.86 0.52
1005.50 1004.98 0.52
1005.83 1005.34 0.43
1006.55 1006.04 0.51
1007.31 1006.86 0.45
1007.01 1006.51 0.50
Average b
Mechanical Engineer

W5-56
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THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor model EWSNV110WS2509 Certification No, 338/23
2 October, 2023 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Roading Correction

‘c ‘c ‘c
452 453 01
311 31 0.0
15.8 15.9 -0.1

Cal

Mechanical Engineer

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll?ﬂé)ﬂﬂ ﬂmzﬁQLL'N]é}@N UIINYAUNYATATAT

Calibrate:

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

THAT METEOROLOGICAL DEPARTMENT

The Result of Calibration

2 October, 2023

Sensor model EWSNVI110WS2509

Certification No. 338/23

Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % RIL % R.H.
86.2 82.6 38
62.4 59.2 3.2
456 42.7 29

W5-57
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Date of Issue 2 October, 2023 Certification No. 338/23

Page: 60f6

TuSuses

w v 4 T S 4
Mmﬁauuuuﬁmmsmﬂ ey ?l}*ﬂ Davis Instruments (1U1) TIPPING

BUCKET Product No. | NG i1 oouiivuiuuiain
;luuuuur'ﬁma GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

o o A 5
No. 71082 wazamsorh /1414 fishgndeemusvaziBoavounsesiie (0.01 in/TIP)

(5) 7 ?
{0Gicay O

Fnasngns

a a 2 9 2 ) a o s
NMAIFINGIFTATTIULINADN AUSTILIATDN UIINVAUNHATATAT W5-58
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, TSP High Vol Sampler Calibration TSP High Volume Sampler Calibration
Verification Raport No. Ve o
SOA0T £001 168 61 o - §02400278-E001 -TSP 02
PM 3 Onsie s
@ e Sile- BTS aues
UTM : 47P 1517731 665348 Date: 31 Oct 24 Smu;:,, '%% m,,me e
Sampler. NTSP#21 Technical: ‘EWCDPRO2TCOt
e i = - == =
CONDITIONS SONDTION
Barometric Press. (hPa): 989.0 Comecied Pressure (mm 418
Barometric Press. (hPa): 9890 Cerrected Pressure (mm Hg) 7418 Temperature (deg C): 38.0 YMMR( (“::; a0
Temperature (deg C): 38.0 Temperature (deg K). 311.0 Average Press. (hPa): 1013.0 Cormected Avg Press. (mm Hg): 759.8
Average Press. (hPa): 10130 Corrected Avg.Press. (mm Hg): 756.8 Average Temp (deg C): 30.0 Aversge Temp. (deg K): 303.0
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0 — > =
CALIBRATION ORIFICE
CALIBRATION ORIFICE Brand. Tech Environmental, Inc Qsid Siope 202024
Brand: Tisch Emvironmental, Inc Qsid Slope: 2.02024 Model: TE-5025A Qstd Intercapt -0.02667
Model: TE-5025A Qsld Intercept. 0.02667 Seria: 5411 Date Certified. 9 Feb 2024
Serai: 5411 Date Corvfod: 9 Feb 2024
CALIGRATIONS
CALIBRATIONS Plate or H20 Qsig | c LINEAR
Plate o H20 Q:lq [ Ic LINEAR Test# ) (m3rmin) (chart) (corrected) REGRESSION
Test# ) (m3ienin) (char) (comacted) REGRESSION
1 125 1518 520 5029 Slope= 27,2750
1 1.97 1.669 54.0 822 Slope = 276908 2 047 1.486 480 46.42 Intercept =  5.7572
2 9.32 1475 500 48.35 Intercept = 6.3485 3 727 1.304 420 40862 Corr. coefl.=  0.9983
3 774 1.345 440 4285 Corr. coeff.= 09953 4 374 0939 320 3085
4 368 0528 340 32.88 s 291 0.830 30.0 29.01 ¥ of Cbservations: &
5 299 0.841 30.0 29.01 # of Observations: 5 Range of Chart] 37
Range of 39 at 1.1- 1.7 m3min 53
at 1.1 - 1.7 mimin, 55 Loy
-
- P Calibrated
; Calibrated by : ] /
= i
i
=
Approved b
Approved by -

31 October 2024

m  em  am  en - s - = e

e w e - m e 1

-

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT
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PM10 High Volume Sampler Calibration

Verification Report No.
$02400278-£001 -PM 02

L PM
UTM ° 47F 1518219 685770 Date: 31 Oct 24
Sampler. EPM 10845 Technical
Recorder: EVFCDPRO2TC008 Approval
J
CONDITIONS
Baromalric Press. (hPa) 989.0 Corrected Pressure (mm Hg). 7418
Temperature (deg Cy 380 Temperaiure (deg K): 311.0
Average Press (nPa): 1013.0 Correctod Avg Press, (mm Hg). 7598
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRAYION ORIFICE
Brand: Tich Ervronmental, inc Qstd Siope. 126504
Model: TE-5025A Qsad Intercept -0.01667
Seriai# 5411 Date Cestified 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa [ (3 LINEAR
Test# (n) {m3/min) (chan) (correcied) REGRESSION
1 109 1718 520 387 Siope = 18.5461
2 893 1.542 480 3108 Infercept = 2 1018
3 6.89 1.357 420 2718 Corr. coslf= 08989
4 363 0988 320 2072 SFR= 1188
5 287 0.880 280 1813 SsP= 3727
# of Observations 5
Rangs olcrum] 35
- At SFR+10%| 40
A
o Calibrated by :
f
g ,. 31 Oclober 2024
o Approved by :

31 October 2024

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

PM10 High Volume Sampler Calibration

|

Varification Report No.
S02400278-E001 -PM 01

T PM [- Onsae
Site: BTS tonaunt
UTM - 47P 1517731 655345 Date: 31 Oct 24
Sampier NEM10#18 Technical
Recorder ECRDS01618124 Approval
CONDITIONS
Barometric Press. (hPa): 980.0 Correctad Pressure (mm Hg): 7418
Temperature (deg C): 380 Temperature (deg K): 311.0
Average Press (WPa) 10130 Correcied Avg.Press (mm Hg). 7598
Average Temp. (deg C): 30.0 Average Temp. (deg K} 303.0
CALIBRATION ORIFICE
Brand. Tisch Environmental, Inc Qstd Stope: 1.26504
Mode!: TE-S025A Qsld Intercapt -D.01667
Serigi# 5411 Date Certified. 9 Fed 2024
CALIBRATIONS
Plate or H20 Qa [ [ LINEAR
Test# {in) {maimin) (chart) (corrected) REGRESSION
1 1054 1.675 520 167 Siope = 18.5085
2 8rs 1527 480 31.08 Intercapt = 2.3313
3 743 1.408 420 2719 Corr. coeff= 09935
4 4 0558 320 072 SFR= 1183
5 279 0.868 280 1813 SSP= 3756
# of Cuservalions S
Range of Charl| 35
3l SFR £10% 40
o Calibrated by :
i
; 2 31 Octpbar 2024
Approved by

31 October 2024

W5-61



5WNTAAATNATIIAB AU T UIAdeN 52311 2567

v v
Tﬂ‘nmiswmummawmguwwnmum (ﬂiﬂ‘ﬁ 1)

VIHN FLUVVUAINIDYUNFUNN 100 (WHIBU)

[_ Verification Test Report

Verification Test Report

Report No.:
S02400278-E001 -SLM 02

=1 PMm ] Onsite UTM 47P BB5868 m E 1518290 m N

Calibrated Date: 31 October 2024
Site : BTS mausa
Equipment: Sound Leval Mater
Manufacturer: FULSAR
Model: 44
Sarial ; 1914

Environment: Temperature 34 °'C  Humidity B8 %RH

Reference Standard: jcousiic Calibrator Class 1 Mode! 4230, Brusl&Kjaer

Serial Na 1351075
Date of Calibration : 10 Apr 2024

Report No.:
S02400278-E001 -SLM 01
O pm [Z] Onsite UTM: ATP 665342 m E 1517734 m N

Calibrated Date: 31 Ociober 2024
Site : BTS dosuun?
Equipment: Sound Level Mater
Manufacturer; PULSAR
Model; 44
Serial : 2124

Environment: Temperature 34 C Humidity 66 %RH

Reference Standard: Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer
Serial No.1351075
Date of Calibration ; 10 Apr 2024

Resuit of Test

—_

Result of Test

Raf ] reading Error Adjust
(dB) (dB) (dB) (dB)
83.72 93.50 0.18 83.72

Calibrated By:

Date:

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

Referance Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
8372 94.10 0.38 83.72

Calibrated By:

31 October 2024

W5-62
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[ RECALBRATION |

. Calibratech Co.,Ltd. R, 2 ]
DUE DATE: 31106 Moo 2, Sekbageachesan 3 RA., Bangpood, Pabkred, Nenthabar 11120 CACiaRaTION 5030
| ‘ February 9, 2025 Tek (02) 964:6211 Fax.(02) 964:5155, e-mil : calibentech. cal@yaheo.com, calibratech .col@hearail ssm

Environmental Certificate of Calibration

% a é 5 '/ % é:‘/‘ ‘ Certificate No. : 67-200034-1 Page : 10f2
e _

Calibration Certification Information

(Cal. Date: February 9, 2024 Rootsmeter S/N: 438320 Ta: 295 K«
|Operator:  Jim Tisch Pa: 7490 mm He Equipment : Electronic Balance
(Calibration Model ¥:  TE-5025A Calibrator S/N: 5411
Manufacturer :  Sartorius Model : SECURA224-1S
Vol.inkt | Vol. Final Avol. Serial No. : 0034803270 ID No. : ELABBALANCEN(
Run (m3) (m3) (m3) (in H20)
1 1 3 1 ! Capacity : 20 g Resolution : 0.0001 g
2 3| 4 1 .
3 3 T 7 3 Environment :
3 7 8 1 B8] ‘
Et g 10 1 12.7]
o Relative Humidity $ (44.6 10 45.3) %
Air Pressure 1014.0 mbar
e | e | o o)
. m3) franis) (yeanis) ve x-axis) (y-axis) Date of Recelved : 01 February 2024
0.9914 0.7106) 14111 .9957]  0.7138) 8875 Date of Calibration : 01 Febmary 2024
0.9871 1.0032] 1.9956 .9915 1.0076) .2551)
09851 1.1207) 22312 9895 11257 4033 Date of Issue : 06 February 2024
0.9&39. 1672 2.3401 0.9883 1.1723 1.4718) L
0787 7T 28222 098301141 17750 Calibrated by : Akaradath Thippichai
m= 2.02024 m=
QSTD QA | Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
= 0.99993 " Edition 7 - November 2022
Caiculations
Vstd=|AVol{(Pa-AP)] d)(Tstd/Ta) Va=|AVol{(Pa-&P)/Pa) Reference Standard Instruments : This certification is traceable 1o the nternational System of Units
Qstd=|Vstd/ATime J Qa=|Va/aTime
Standard Weighes
Qstd= vm((JM H—?—) I Qa= llm(("ﬂq Ta/Pa i)a) Ra
E261-E2624 CO2232088 08 Nov 2024 National Ingtitwte of Metrology (Thailamd), INIMT)

18 °x RECALIBRATION
B mm Hg
US EPA recommends annual recalibration per 1998
: calibrator manometer re 40 Code of Federal Regulations Part 50 to 51,
3 ‘man Appendix B to Part 50, Reference Method for the
a: actual absolute !tmmturc ﬂﬂ [ i of P Matter in
[Pa: actual Barometric pressure (mm the Atmosphere, 9.2.17, page 30
[b- Tntercept ges pees
[Fsloge

lIsch Environmental, Inc.
A5 South Miami Avenue
filage of Cleves, OH 45002

The U are for a confi ility of

This cerificate may not be reprodiced 6]

a a 2 £ 2 ) a o s W5'63
NMAIFINGIFTATTIULINADN AUSTILIATDN UIINVAUNHATATAT
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Certificate of Calibration

Certificate No. : 67-200034-1

Result of Callbration : Without Adjustment

UUC Conditlon As-Received :  Good

Departure of indication from nominal value

Nomiral Value Correction Uneertsinty
(8) (g) t(
0.01 0.0001 0.00012
ol 0.0001 0.00012
| 0.0000 0.00013
2 0,0001 0.00013
5 0.0000 0.00013
10 0.0000 0.00013
20 0.0001 0.00014
50 ~0.0001 0.00015
100 <0.0001 0.00020
200 -0.0001 0.00038

This result of calibeation was found accuraie as shown on date and place of calibraticn only.

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by 4 coverage factor k=

providing a Jevel of confidence of appraximately 95%

Ecceniric error Load test : 50

A B c

E

-0.0001 -0.0001 ~0.0001 0.0001 0.0000

Repeatability Load test

Stdev.

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

CO Analyzer Verification Test Report

Calibration Report No.: TD-C6710007
Calibrated Date: 1-Oct-24

@ pm T Onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer AP|
Model: T300 SIN: ECOAIT30000098
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGA101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM

Expire Date: Mar 31,2026 EB0160267

Environment: Temperature__ 234 °C
Calibration Report

Humidity;_52 %RH

Zero Span_
Status Reference Reading Dnft Reference Reading Drift%
EPm BPM) PP (PP (PEM)
Before 0.0 15 15 450 446 -0.5
After: 00 08 08 450 452 02
Single Point Calibration Chart
50
45
40 =
= 35 /
& 0 e BROR
I 25
i 20 nmed=ws AR
-3 15
10 /
%9
Reference (PPM)
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CO Analyzer Verification Test Report

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

Calibration Report No.: TD-C5710007
Calibrated Date: 1-Oct-24

CO Analyzer Verification Test Report

Calibration Report No.: TD-C6710008
Calibrated Date: 1-Oct-24

Bl pm O Onsite
Page:2/2
Dets Range Unit Before After Note
Date 1-Oct-24
Time 1051
Range 0.1-1000 PPM PPM 50 50
Stability (0.1-2PP8 ) ppb 004 02
CO Measure 2500 - 4800 MV mv 44656 44313
CO Refererce 2500 - 4800 MV myv 37685 37302
MR Ratio 12405 1.19 120
Sample Pressure 26 - 30 in-Hg-A in-Hg-A 28.7 286
Sample Flow 720 - 880 ceimin ocimin 004 898
Sample Temp 44 - 52 deg.C deg C 485 433
Bench Temp 47 - 49 deg.C deg.C 48 48
Whoel Temp 66 - 70 deg.C degC 68 68
Box Temp 27 - 50 deg.C deg C 133 348
PHT drive 250 - 4750 mv mv 2912.3 20135
Slope 0.800 - 1.200 1.197 1138
Offset 005 +-02 -0.015 -0.016
Gas Test Response
Zoro Gas 0 PP 15 o8
Span Gas a5 P 446 452 + 5% of Range

Calibrate By

Date:

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll?ﬂé)ﬂﬂ ﬂmzﬁQLL'N]é}BM UIINYAUNYATATAT

Reference (PPM)

& pm O oOnsite
Instruments Information Page:172
Analyzer Type: CO Analyzer Manufacturer API
Model: T300 S/N: ECOAIT30000099
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 4650 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 312026  EB0160267
Environment: Temperature. 235 °C Humidity:_ 52 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifth
{PPM) (PEM) (PP {PEM) [PPM)
Before 0.0 09 039 450 440 -1.1
After 00 03 03 45.0 458 09
Single Point Calibration Chart
=
o
3
g
B De— e e
&
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CO Analyzer Verification Test Report |

S02 Analyzer Verification Test Report

Calibration Report No.: TD-C6710006
Calibrated Date: 1-Oct-24
Gl pm O onsite

Calibration Report No.: AP-S6710007
Calibrated Date: 1-Oct-24

o

G pm [ Onsite
Instruments Information Page:1/2
Page: 272
Detail Range Unit Before After Note Analyzer Type: SO2 Analyzer Manufacturer API
® e “fore Model: 100A S/IN: ESOAIT10003031
Dale 1-0ct-24
Time 1457 5
A = Calibration System
Range 0.1-1000 PPN 4 50 50 Callbrator Unit Standard Gas
Stabity (0.1-2PP8 ) ppb 022 0 Dilutor Model ESA MGG 101 NOx Conc 46,50 PPM
B SIN: 792 NO Conc 46.50 PPM
asure - M W
G0 Mt SR S0ONN A 37932 38385 ZERO AIR Genearator ZAG7001 $02 Conc 4559 PPM
ICO Reference 2500 - 4800 MV mv 31436 21795 IN: 644 CO Conc 4507 PEM
MR Ratio 12405 1.215 1215 Expire Date: Mar 31,2026 EB0160267
iSample Pressure 26 - 30 in-Hg-A in-Hg-A 286 286 Environment: Temperature__ 244 °C Humidity:__57__ %RH
lsampie Flow 720 - 880 cc/min ceimin 859 859 Calibration Report
Sample Temp 44 - 52 deg.C deg.C 47.8 467 Zero Span
Banch Temp 47 - 49 deg C deg C 48 a8 Status [ Reference Reading Drift Reference Reading Drift%
{opd) {pob) {opb) {pob) {opb)
Whee! Temp 66 - 70 dog C deg.C 68 68 Before 0.0 31 31 400.0 389.0 1.4
lBox Temp 27 - 50 deg C deg € 2 249 Aftor 00 08 09 400.0 399.0 01
PHT drive 250 - 4750 mv. mv 3015 30186
Slope 0.800 - 1.200 0.867 0875
(Offsst 0.05 +/-02 0.008 0.005
(Gas Test Response Single Point Calibration Chart
Zern Gas 0 PPM 0e a3 500
ISpan Gas 45 PPN 440 458 1 5% of Range
400
2
S 00 ——— Bafoe
g
s
Calibrate By é 200 e astans AT
00
Date:
0
0 400

Reference (ppb)

a a 2 9 2 ) a o s
NMAIFINGIFTATTIULINADN AUSTILIATDN UIINVAUNHATATAT N5-66
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SO2 Analyzer Verification Test Report

=

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

Calibration Report No.: AP-S6710007
Calibrated Date: 1-Oct-24

S02 Analyzer Verification Test Report

|

Calibration Report No.: AP-S6710003
Calibrated Date: 1-Oct-24

Z opm O Onsite

P [ oOnsite
Page: 2/2
a5t Function Value Norminal range Unit Before After Note
Date 1.0ct24
[Time 0:20
Range 0000 PP8 500 500
Stabilty (Zeto Gas) PPE 04 02
lsampte Fiow k850 (+1- 50) cefmin 668 662
MT Datacion 0 - 5000 mv 243 282
INarm PMT Datactor 0 - 5000 m 314 343
HVPS 725 725
DCPS mv
JRCELL TEMP Orangee C %
80X TEMP Drasgee C 26 351
PMT TEMP Dreegee C B3 83
UV tamg mv 3251 2251
J-amo Raso % 874 874
STR. Light (Zero Gas) PPe 85 &S
Dark PMT (-50) - (+200) mv 276 276
Dark lamp (-50) - {+200) mv 36 36
SAMP PRES 20-30 contant IN-Hg-A 269 273
[Electric TestOptic Test
T Voits 2000 (+1- 500) mv 2010 2006
1000 (+(- 250} PPy 1004 1003
1 (+-0.3) 1,054 1.053
S02 Offset < 250 mv 8.7 90.4
Stabdity at Zero < 02 ] 0.1 o1
< 2 ppb @ 400 ppb = 04 02
G st Response
72 0.00 PPB) 0 opb 31 09
Span Gas (400 PPB | 400 ppb 386.0 399.0 + 5% of Ranga
Calibrate By

Date:

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

Instruments Information Page:1/2
Analyzer Type: SO2Analyzer Manufacturer API
Model: 100A S/N: ESOAIT10002032
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S§02 Conc 45.59 PPM
: CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB01680267
Environment: Temperature__243 °C Humidity:__ 57 __%RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
{ppb) {ppb) {ppb) S— R
Before 0.0 14 14 400.0 4052 06
After 0.0 06 06 4000 401.0 01
Single Point Calibration Chart
500
400
3
S 300 e od
g
? 200 mens ARRr
@
100 //
0
0 400

Reference (ppb)

W5-67
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S02 Analyzer Verification Test Report

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

Calibration Report No.:
Calibrated Date:

[ pm O Onsite

AP-S6710003
1-Oct-24

NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710003

Calibrated Date: 1-Oct-24

Page:1/1

Callbrate By

Date:

Page:2/2

Test Function Value Norminal range Unit Before After Note
Date 1:0c1-24

[Time: 80

FRangs 50 - 20000 ) 500 500

fStabiity 02 PPE 04 02

[Sample Flow ccfmin 666 662

PMT Detector my 243 282

[Noem PMT Detecior 0 - 5000 mv 34 343

HVPS 400-900 constant v 725 725

oces 2500 {+)- 200) my -

RCELL TEMP® 50 (+1- 1) Dreages C 50 50

BOX TEMP 2040 b 326 351

FMT TEMP 7 (+1-1) Deeagoe C a3 83

LV lamp 1000-4900 mv 325 25

Lamp Ratio 30120 % 874 874

ISTR. Light {Zero Gas) <100 PPE 385 38.5

IDark PNT (+200) my 276 278

Park lamp (+200) mv 36 36

[5AMP PRES 2030 contant IN-Hg-A 269 27.3

Electric TestiOptic Test

PMT Volts 2000 (+/- 500) mv 2010 2006

502 Cone 1000 (+4- 250) PPB 1005 1003

S02 Sape 1(+-03) 1.05¢ 1,053

502 Cftsat < 250 my 847 04

Stabiley at Zera <02 FP8 01 a1

Stabitty at Span < 2 ppb &) 400 pob PPE 04 2

1Gas Test Response

Pera Gas (0.00 £P8) ¢ ppo 14 as
[Span Gas (400 PPS ) 400 ppd 405.2 401.0 + 5% of Rarge

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll?ﬂé)ﬂﬂ ﬂmzﬁQLL'N]é}@N UIINYAUNYATATAT

g PM = Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: T200 S/N: ENOAIT20002468
Calibration System
Calibrator Unit Standard Gas
Dilutor Modei ESA MGC101 Nox Conc 45.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 $§02 Conc 45.59 PPM
: CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__ 242 °C Humidity: 57 _%RH
Calibration Check ( Before adjust )
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppbd) (ppb) Drift%
NO 33 00 37 3920 4000 0
NO, 05 0.0 05 50 00 08
NOx 3.6 0.0 36 397.0 400.0 0.4
Calibration Check { After adjust )
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
{ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 02 00 0.2 400.0 400.0 0.0
NO, 02 00 02 30 0.0 04
NOx 04 0.0 04 403.0 400.0 0.4
Single Point Calibration Chart
450
g 40 e
£ 350
@
& 300
g 250 T
z

150
100

50 <36

o

NO Reference Viaue (pab)
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NOx Analyzer Verification Test Report

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

[ NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710002
Calibrated Date: 1-Oct-24

pm = onsite

Instruments Information

o]

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer
Model: T200

Manufacturer AP|
SIN: ENOAIT20002469

Calibration System

Callbrator Unit Standard Gas

Dliutor Model ESA MGC101 NOXx Conc 46.50 PPM

SIN: 792 NO Conc 46.50 PPM

ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM

Expire Date: Mar 31,2026 EB0160267

Environment: Temperature_ 242 °C

Humidity: 87 %RH

Calibration Check ( Before adjust )

Calibration Report No_: AP-NG710003 Page:1/1
Calibrated Date: 1-Ocl-24
& 3
- PM o Onsite
Page:2/2
En:Funnivn Valwe Harminal range Unit Before Afer Note
Db 1024
Tirmo 10:13
Rargs .00 - 50000 PPE FPB 500 500
Stabiily (Zom Gas) <02 FPB 04 0.2
Sample Flow 5001- 50 eximin 482 A0G
ozone Flow k-4 celiin [1] [
FPWTT Distecion 0-5000 my 332 251
PIERD 20-150 my 234 230
HVPS (00-900 constan v 733 733
DCPS [2500 +i- 200 my - -
RCELL TEMP 5047- 1 Oroages C 485 50,0
BOX TEMF 20-35 Drenges C ETE] 335
PMT TEMF 7 +1-1 Direages € 70 7.0
25 TEMP 60+)- 4 Direagee C 2 :
JMOLY Temp 398 - 5 Dieages C 145 48
JRCEL PRES £-10 contant IN-Ha4 4.5 45
SAMP PRES [20-30 conkani Th-Hg-A, 25 234
MO Slape 103 0850 1,085
Mo Slope 1+-03 0AaTa 0.877
N Dfesal -10 o + 150 my 71 a
NO Cffsat 10 10+ 150 v Ex 153
Epan and Cal Values
[2ero value NGO (] reb a4 nz
N ] uph a6 04
Fpan Yalue MO 4040 apt 3820 _A00.0
WO A0 Rk aava 403.0

Calibrate By

Date:

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll?ﬂé)ﬂﬂ ﬂmzﬁQLL'N]é}@N UIINYAUNYATATAT

Zero Span
GAS Reading Valve | Expected Value Drift Reading Value | Expected Value
{ppb) (ppb) (ppd) (ppb) (ppb) Drift%
NO 12 00 12 39650 4000 05
NO, 03 00 0.3 70 0.0 09
NOx 1.5 0.0 1.5 403.0 400.0 0.4
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 03 00 03 401.0 400.0 01
NO, 02 0.0 02 20 0.0 02
NOx 0.5 0.0 05 403.0 400.0 04
Single Point Calibration Chart
45
<} 400 850
5? 350
& 300
@ 250 i
[ 3
r 200 -
= 150
3 109
%0 15
0 o
o OU s

NO Referenca Value (ppb)
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[ NOx Analyzer Verification Test Report

Calibration Report Mo, AP-NG710002 Page:111
Calibrated Date: 1-Oct-24

Z FM o Onsite
Page:2/2
[Test Function Yalue Norminal ramge Uit Before Amar Mot
Daln 1-Dct-24
Tima 13:30:00 AM
Fangs 0.00 - 500.00 PPR PPE 500 500
Sinkity (Zarm Gas) < 0.2 PRHE 0.5 [E]
Sample Flow 500+ 50 e 508 4a0
[Clecine Flow G0-60 i T 12
IPMT Detacior 0-5000 i 263 201
AZERD 20-150 A 56.0 550
HvPs 400-500 canstani W 755 755
DoPs 2800 +1- 200 m
RCELL TEMP 50</- 1 Creegoe © 50
BOX TEMP {20-35 Dreegos C 0.2 3240
PMT TEMP 7 401 DOreegoe C 7.2 T
(25 TEMP 5044 4 Drzegoe © - *
MOLY Tamp i15+-5 Draegae © 3150 4.0
RCEL PRES =10 contanl IN-Hi-A 4 5
[EAMP PRES [20-30 sonsant IN-Hg-# (il bl
0 Slapo 14003 0,850 1118
o Siape 1003 LK1 ] 1,046
MO Ot L10 o - 150 mi 128 232
0= Oftsat 10 I + 150 my -z L]
[Span and Cal Values
[Zera Value (] o peb 1.2 a3
MO o (2] 1.8 a5
[Span Value WO 400 [224] BE0 #01.0
e a0 pob 40 4010

Calibrate B

Dat

2 2 a Y 4
ﬂ']ﬂ%ﬂﬂ%‘ﬂﬂ1ﬁ1ﬁ(ﬂ§ﬁﬁlnﬂé)@ll ﬂmgﬁQLL'N]é}@M UIINYAUNYATATAT

Customer.

Part Number:
Cylinder Number:
Laboratory:
PGVP Number:
Gas Code:

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Reference Number: 160-402685487-1
EB0160267 Cylinder Volume 1440 CF
124 - Plumsteadville - PA Cyfinder Pressure: 2015 PSIG
A12023 Valve Outlet: 60
CO,NO,NOX,S02,BALN Certification Date: ~ Mar 31, 2023
Mar 31,

Cortfication puricrmed in accordance wih “EPA
EOLR-121831. using the aekiey SCEAUTS ez Aneytics! MBIRORORJy Coos ok IBaLIM com

casbeRy Protacol for Assey and Carication of Gasecus Caltaien Stnderds (May 2012 document EPA
o for ansfyticsl intoriarece This cyindar has o folal anwytest

<ty
uncecmndy az stated Selow weih b confidence level of 5%, Thers ar 10 SPRAcant imputlms which aflect the use of s caismitan mature. A Cancentwsons a7 0N
Melaiicie bt uriss aherwise histad, The raeuks ralale oy ko the items isled, The ra90r 57l et be rosrodscand axapt 1 hol wihaul apsroval of the laboratory. Oo

Net Use This below 103 paig. i . 0.7
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncsrtainty Dates
NOX 45.00 PPM 46,50 PPM Gt +/-14% NIST Troceable 03/24/2023, 03/31/2023
NITRIC OXIDE 4500 PPM 46,50 PPM Gt +/-14% NIST Traceabla 0372412023, 0373172023
SULFUR DIOXIDE 45.00 PPM 4550 PPM G1 - 1.0% NIST Traceabls 0312472023, 0313172023
CARBON MONOXIDE 4500 PPM 4507 PPM G +-14% NST Traceatie 0342472023
NITROGEN Babnce
—Eee ey
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 210607-22 CC708067 48.41 PPM NITRIC OXIDEMITROGEN -12% Sep 21, 2028
PRM 12385 0887860 9.91 PEM NITROGEN DIOXIDE/AIR "-20% Fab 22, 2022
GMIS 124206589104 €C322500 4.326 PPM NITROGEN DIOXIDE/AIR o-20% Feb 21, 2025
NTRM 16061001 CCaTI198 43.02 PPM SULFUR DIOXIDENITROGEN - 0.8% Mar 22, 2028
GMIS 072120228108 EB0141209 $0.08 PPM SULFUR DIOXIDEMITROGEN “-1.0% Dac 21, 2026
co 220608 CC744768 2501.8 PPM CARBON MONOXIDEMNITROGEN “0.5% Sep 30, 2028
Tro SRM PRU. or RGM noted as0ve i S0l 1 retecance i e GMIS used © e
ANALYTICAL EQUIPMENT
Instrument/Make/Mode! Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KDS73 NOIR Mar 07, 2023
Nicolet iS50 FTIR ALP2010245 NO FTIR Mar 09, 2023
Nicolet (550 FTIR AUP2010245 NOZ FIIR Mar 23, 2023
Nicolet S50 FTIR AUP2010245 502 FTIR Mar 16. 2023
B e a— —_—
Triad Data A
NOTES:Gross
Net Weight: 4,

PON 52230011
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THAI METEOROLOGICAL DEPARTMENT

@ Calibration Certificate @ THAI METFOROLOGICAL DFEPARTMENT

The Result of Calibration

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issee 6 April, 2024 Certification No. 172/24
Page : 1 of 6 Sensor mode! EWSNV110WS2503 Certification No. 172/24
6 April, 2024 Page : 2 of 6
Object ; m}‘mgmﬂ,,;ﬂmng,ﬁ“m Standard HOOK GAGE NO. 142§ TESTED ANEMOMETER
Ultrasenic Anemometer | Pressure | Vocemm | Velocity Veloeity Correction
Manufacturer : Noval.ynx misee rever 0 | rcten it | misec misec misec
1.00 - - . 03 0.70
Type 1 DatsLogger  110-WS-250L-D 3.02 ' X - 24 062
5.00 - . - 49 0.10
Serial No. : EWSNV110WS2503 7.04 * 8 5 69 0.14
9,02 - . . 88 0
Customer 1101 - - - 109 0.
1301 - ’ - 128 021
1501 - - - 15.1 -0.09
Calibration Condition : Temperature 251 °C  Barometric Pressure  1009.2 hPa 17.02 > = : 163 022
2002 - - - 20,1 -0.08
NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
Micromanometer  Thoodor Friedrichs FCO14 Serial No, 9310119 : HOOK GAGE NO 1425 Wind Aloft Plotting Board.
N.LS.T, Test Reference Number 731/241460 Standard Velocity at 20 - 30 misec US DEPARTMENT OF COMMERCE WEATHER BUREAU
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730029 (sensor 120629586) 0 0
JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity at 0 - 20 misec 80 91
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/34 Wet No. 8380/94 180 9
: Thermoschneider No.9188

STANDARD BAROMETER
Calibrated

a a 2 9 2 ) a o s N5'71
NMAIFINGIFTATTIULINADN AUSTILIATDN UIINVAUNHATATAT
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THAI METEOROLOGICAL DEFEPARTMENT

The Result of Calibration

Sensor model EWSNV110WS2503
Certification No. 172/24
6 April, 2024 Page : 3 of 6
Standard Barometer Testod Barometer Carraction

Pressure Pressure

1009.59 1010.02 043
1008.45 1009.95 0.50
1010.10 101053 043
1010.94 1011.36 042
1011.46 1011.85 039
1011.84 101234 050
1012.06 101247 -0.41
1013.04 101348 -0.44
1013.18 101356 0.38
101269 10327 -0.38
101320 101381 -0.41
101344 101385 041
1013.81 1014.24 040
1014.19 101468 -0.49
1015.96 1016.32 -0.38
1016.23 1016.65 042
1015.64 1016.03 039
1015.23 1015.68 045
101287 101331 044
101363 1014.10 047

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll'«]ﬂé)ﬂl\l ﬂmgﬁQLL'N]é}@M UIINYAUNYATATAT

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

THAI METFOROLOGICAL DEPARTMENT

®

The Result of Calibration

Sensor model EWSNV110WS2503 Cectification No, 172/24
6 April, 2024 Page : 4 of 6
Standerd Tempersture Sensor Reading

Temp. Reading Correction
c ‘c ‘c

456 480 04

301 203 02

154 15.7 03

Cali

Mechanical Engineer
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THAI METFOROLOGICAL DEFEPARTMENT

(e ——

The Result of Calibration

EWSNVIIOWS2503  Certification No. 172124

Sensor model
6 April, 2024 Page : S of 6
Standard Refative Humidity Sensor Reading
Humidity Reading Correction
% RH. % R.H. % RH,
852 Nns €3
624 €17 -53
415 462 4.7
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Certification No. 172/24

Date of Issue 6 April, 2024
Page: 60f6
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THAI METEOROLOGICAL DEPARTMENT

@ Calibration Certificate @ THAI METEOROLOGICAL DEPARTMENT
I
issued by: Calibration & Test Section : Meteorological Instruments Bureau
Date of Issue 24 October, 2024 Certification No, 358724 The Result of Calibration
Page : 1 of 6 Sansor model EWSNV110WS2509 Certification No, 358/24
24 October, 2024 Page : 2 of 6
Object i m?mx'mmd’nqqﬂuuﬁnm Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasenlc Anemometer | Pressure | Vecumm | Velocity Veloeity Correction
Manufacturer : Novalynx miec e 120 | backen 120 | misec m/sec misee
1.00 - - - 04 0.60
Type ‘ Detalogger  110-WS-250L-D 3.02 - 27 032
5.00 . - - 45 050
Serial No. : EWSNV110WS2509 7.04 - - - 70 0.04
9.02 - - - 9.1 -0.08
Customer  : 11.01 - - 1.0 0.01
13.01 - - - 131 ©0.09
15.01 - - - 150 0.01
Calibration Condition : Temperature 25.1 °C  Barometric Pressure  1009.5 hPa 1702 - - - 171 0.08
2002 - - - 20.1 -0.08
NATIONAL STANDARD WIND TUNNEL :Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board Wind Aloft Plotting Board.
N.LS.T. Test Reference Number 731/241460  Standard Velocity at 20 - 30 misec US.DEPARTMENT OF COMMERCE WEATHER BUREAU
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730028 (sensor 120629586) 0 0
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec 90 90
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/84 Wet No. 8389/94 180 180

: Tharmoschneider No.918802

a a 2 9 2 ) a o s
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@ THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor model EWSNVI10WS2509
Certificstion No. 358/24
24 October, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressuro Pressure

1010.12 1009.52 0.60
1010.35 1000.78 057
1010.56 1000.96 058
1010.85 1010.35 0.50
1011.05 101048 057
101146 1010.82 0.64
1011.82 101123 059
1011.95 1011.42 053
101215 1011.58 057
101254 1011.95 058
1012.81 101228 052
1010.25 1000.68 057
1010.94 1009.64 0.80
1003.85 1009.28 0.57
1009.84 1009.18 0es
1009.45 100685 060
1009.32 1008.73 058
1009.11 1008.58 053
1000.56 1008.93 063
1006.86 1009.21 0.85

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

@ THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Seasor model EWSNV110WS2509 Certification No. 358724
24 October, 2024 Page : 4 of 6

Standard Temperature Sensor Reading

Tomp. Reading Corection

‘c ‘c ‘c

458 458 02

202 23 0.1

16.1 149 0.2

Mechanical Engincer
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i THAI METEOROLOGICAL DEPARTMENT
The Result of Calibration

Scasormodel EWSNV110WS2509  Certification No. 358/24

24 October, 2024 Page : S of 6
Standard Relstive Humidy Sensor Reading
Humidty Reading Cormection
% RH, % RH. % RE.
925 965 40
654 8.1 27
452 461 09

MAININNAEAI TUINGDN AAIZFIAGEN HINNGUNEATANEAT

UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

Date of Issue 24 October, 2024 Certification No. 358/24
Page: 60f6
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UTHN TLUVVUAWIABUNTANN D10 (UHIHU)

MEC-TISLTIS P
CALIBR A TION 0

o

Request No. 2 MTC No. E]

' 0467

CALIBRATION CERTIFICATE

Submitted by
Address
Calibrated at

Instrament Calibrate

Ambilent Eavironmeni

Descriplion : Bound Level Calibrator

‘Temperature (23 +3)°C
Manufacturer : Bruel & Kjacr Relative Humidity (50 = 15) %
Model 14230 Ambicnt Pressure 0 (101,325 + 1.500) kPa
Serial Mo, = 1351075
Standardsused : 1, Digital Function Synthesizer NF Electronic DF-193A SN 122037,

2. Measuring Amplifier Brucl&Kjaer 2636 S/N 1537484,
3B blc Atteruator T

" B TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401 A SN MY44008560.
5. Pressure Transmitter Vaisala PTB202AD /N TO650001,
&, Audio Analyzer Keithley 2015-P S$/N4106403,
7. Condenser Microphone B&K 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 mensured by standard microphone using an insert voltage technique,

This instrument has been calibrated agninst standards maintained it Electrical and Electronic Standards
Laboratery (EEL), which are traceable to ihe Internntional System of Units through the National Institule of
Metrology (Thailund).

The information on actual reading is atached herewith and the uncertainty Hmits quoted refer io the
measured values only,
Date of Receipl @ .s\l.px. 2024

Date of Calibration ¢ 10 Apr, 2024 1i2

]

ESLALE ralare only fo Lhe e tesiedicalinated or value susiqred,

Request No, 21-67/0391

The reported expanded uncenainty is based upon a standard uncertainty muliplied by a covernge

MTC No. EEL. BP.  30v0467

factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 200Pa af 1000 Hz
Acoustic Output in dB re 200Pa, 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 Lewvel (dB) (dB} {dB) IECA0942:2003 Class |
1/2 inch Bruel&Kjaer 4180 03,72 -0.28 +0.10 +0.40dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz} (Hz) {Hz) IEC60942:2003 Class |
172 inch Bruel&Kjacr 4180 95949 5.1 L L5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%} TECE0442:2003 Class 1
112 inch Bruel&Kjasr 4180 125 £0.50 21.0% :l

Note ; 1. Mo adjustment.
2, The ealibrafor pressure corrcetion was not included,
3. The microphone volume comrection was not included.
Calibrated by

Approved by

Electri

Date of Calibration 10 Apr. 2024 Industrial M esting Service Centre

Rel : 2001126 7040901374001
Eud ol Cerlilicale 112

Date of Issue : 11 Apr, 2024 &

The resuilts relate anly to the dems testeddcalibrated or vaiue as:

Advwcrtising the ReponCenicste snd pulicity of the nesults saepe in fuil are profibised urles wimen permission iz abAsred from tha tovesnor of ISTRL

a a 2 2 ) a o s
mmﬂmmmmaﬂ{ﬁmmﬁ’au AUSTILINADN HIINYIQUNBATAITAT

Achartiung the Repot/Cemficate 3nd guldkaty of Bie resulis exept in full ace prohitited unless wothen pe 0 i bl sned! from the govemar of TSTR
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TSP High Volume Sampler Calibration

TSP High Volume Sampler Calibration

Verification Report No.

S02400220-E001 -TSP 01 Verification Report No.
0 PM [ Onsite S02400220-£001 -TSP 02
Site: 1 3 ¢ T PM [ Onsite
UTM ; 47P 664614 m E 1517406 m N Date: 1 Aug 24 Site: Trowunnaufiuvaud
Sampler: ETSP#39 Technloal— UTM: 47P 664905 m E 1617279 mN Date: 1 Aug 24
Recorder: ECRDCPR4169240 Approval| Sampler: ETSP#44 Techni
Recorder. EVFCDPR02TC012 Apnro_
CONDITIONS
CONDITIONS
Barometric Press. (hPa): 1002.0 Corrected Pressure (mm Hg): 751.6
Temperature (deg C): 30.0 Temperature (deg K): 303.0 Barometric Press. (hPa): 1004.0 Corrected Pressure (mm Hg): 753.1
Average Press. (hPa). 1002.0 Corrected Avg.Press. (mm Hg): 751.6 Temperature (deg C): 32,0 Temperature (deg K): 305.0
Average Temp. (deg C): 32.0 Average Temp. (deg K): 305.0 Average Press. (hPa): 1004.0 Corrected Avg.Press. (mm Hg): 753.1
Average Temp. (deg C): 32.0 Average Temp. (deg K): 305.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.02024 CALIBRATION ORIFICE
Model: TE-5025A Qstd Intercept -0.02667 Brand: Tisch Environmental, Inc Qstd Slope: 2.02024
Seriat#: 5411 Date Certified 9 Feb 2024 Model: TE-5025A Qstd Intercept -0.02667
Serial#: 5411 Date Certified 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd [ ic LINEAR CALIBRATIONS
Test# (in) (m3/min) (chart) (corrected) REGRESSION Piate or H20 Qstd | Ic LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.30 1.725 54,0 5325 Slope = 29.9847
2 9.50 1518 500 4931 2.9498 1 10.80 1614 50.0 49.20 23.9850
3 7.60 1.359 46.0 45.36 Corr. coeff= 09932 2 860 1441 480 47.23 11.0712
4 4.50 1.049 340 33.53 3 7.10 1311 420 41.33 0.9920
5 280 0.830 28.0 2761 # of Observations: 5 4 3.40 0911 34.0 3345
Range of Char| 37 5 2.50 0.783 30.0 29.52 #of Observations: 5
at1.1-17m3min| 54 Range of Chart| 39
at1.1-1.7mdmin| 52

Calibrated by :

S -

1 August 2024

Roproveay :-

1 August 2024

1 August 2024

Approved by :

a a 2 2 a o
ﬂ']ﬂ'JG]ﬂ’J‘VIfJ1ﬁ1ﬁ(ﬂiﬁﬁll'Jﬂé)@ll ﬂmzﬁQLL'N]é}BM uwnwmaammammi’ W5-79
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PM10 High Volume Sampler Calibration

il

Verification Report No.
$02400220-E001 -PM 01

VTHN TTUVVYUAWIDFUATUNN TI1NA (WHI5U)

PM10 High Volume Sampler Calibration

Verification Report No.
502400220-E001 -PM 02

T Pm [ Onsite
Site: Tsoinunfavwaiaidioy

Sampler: EPM10%

UTM : 47P 664614 m E 1517406 m N

Date: 1 Aug 24

Recorder: ECRDS01618124

Technical|
Approval

T PM [z Onsite
Site: Trowrmnaiuvgud

UTM : 47P 664905 m E 1517279 m N

Date: 1 Aug 24

Sampler. EPM10#44

Technical

Recorder: ECRDS016431075

Approval

CONDITIONS

CONDITIONS

Barometric Press. (hPa): 1002.0
Temperature (deg C): 30.0
Average Press. (hPa): 1002.0

Average Temp. (deg C): 32.0

Corrected Pressure (mm Hg): 751.6
Temperature (deg K): 303.0
Corrected Avg.Press. (mm Hg): 751.6
Average Temp. (deg K): 305.0

Barometric Press. (hPa): 1004.0
Temperature (deg C): 32.0
Average Press. (hPa). 1004.0

Average Temp. (deg C): 32.0

Corrected Pressure (mm Hg): 753.1
Temperature (deg K): 305.0
Corrected Avg Press. (mm Hg): 753.1
Average |emp. {deg K): 305.0

CALIBRATION ORIFICE

CALIBRATION ORIFICE

Brand: Tisch Environmental, inc Qstd Siope: 1.26504
Model: TE-5025A Qstd Intercept -0.01667
Serial#: 6411 Date Certified 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | Ic LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.40 1.708 520 33.02 Slope = 18.6903
2 9.30 1.544 50.0 31.75 Intercept = 1.7568
3 7.10 1.351 420 2667 Cor. coe 0.9944
4 3.50 0.952 30.0 19.05 SFR 1123
5 270 0.838 280 17.78 SSP= 3581
# of Observations: 5
Range of Charl] 33
at SFR £10%) 38

cotpes :-

1 August 2024

reroree -

1 August 2024

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

Brand: Tisch Environmental, Inc Qstd Slope: 1.26504
Model: TE-5025A Qstd Intercept -0.01667
Seriai#: 5411 Date Certified 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa 1 ic LINEAR
Test# (i) (m3/min) (chart) (corrected) REGRESSION
1 10.80 1.666 520 33.09 Slope = 18.2736
2 8.90 1514 460 2927 Intercept =  1.8887
3 6.90 1.335 400 25.46 Corr. coeff= 0.9950
4 350 0.954 300 19.09 SFR= 1130
5 270 0.840 280 17.82 S8P= 3541
# of Observations: 5
Range of Chart] 33
at SFR £10% 38

Calibrated by :

Approved by :

1 August 2024

1 August 2024

W5-80
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Verification Test Report

Verification Test Report

] Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:

S$02400220-E001 -SLM 01

[l Onsite UTM: 47P 664661 m E 1517398 m N

1 August 2024
Tsoduunjomwaiadiou
Sound Level Meter

PLI SAR

a4

1974

Temperature 34 °C Humidity 66 %RH

Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer
Serial No.1351075

Date of Calibration : 10 Apr 2024

& Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
S502400220-E001 -SLM 02

[] Onsite UTM: 47P 664904 m E 1517256 m N

1 August 2024
Traweunarduvana
Sound Level Meter
PULSAR

44

2198

Temperature 34 *C  Humidity 68 %RH
Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test T
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 94.00 0.28 93.72

Result of Test —l
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 84.10 0.38 93.72

Calibrated By:

Date:

Approve By:

Date

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

Calibrated By:

Date:

Approve By:

Date: 1 August 2024

W5-81
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RECALIBRATION

TISCH )
' ‘ ) February 9, 2025

Environmental

Bortlots o Coilfeotion

Calibration Certification Information
Cal. Date:  February 9, 2024 Rootsmeter S/N: 438320 Ta: 295 K
|Operator: Jim Tisch Pa: 749.0 mm Hg
|Calibration Model #:  TE-5025A Calibrator S/N: 5411
Vol. Init | Vol. Final avol. ATime ap AH
Run (m3) (m3) (m3) (min) | (mm Hg) (in H20)
1 1 2 1 1.3950) 3.2 2.00)
2 3 4 1 0.9840} 6.4 4.00)
3 5 6 1 .8790 7.9) 5.00)
4 7 8| 1 8430 8.8 5.50)
5 9 10] 1 6940} 12.7] 8.00}
Data Tabulation
Pa \( Tstd
. Vstd astd AH\psta\Ta e | AH< Ta/ Pa;
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9914 0.7106 1.4111 0.9957] 07138 0.8875)
0.987. 1.0032 1.9956 0.9915]  1.0076] 1.2551
0.985 11207, 2.2312 0.9895]  1.1257 1.4033]
0.983 1.1672] 2.3401 0.9883]  1.1723 1.4718]
0.9787] __ 1.4103 2.8222 0.9830] _ 1.4165| 1.7750
m= 2.02024 m= .26504
QSTD = -0.02667 QA b= -0.01677|
= 0.99993 r= .99993)
Calculations
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) { Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime { Qa=[Va/ATime
For quent flow rate calculations:
Qstd= 1/m (( ,AN‘%PP' (J%L, )9 Qa= l/m(( [a(Ta/Pa 5)4:)
Standard Conditions
Tstd:| _ 298.15 °k RECALIBRATION

Pstd:| 760 mm Hg

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

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

This cerificate ivay nol be reprol

UTHN TLUVVUAWIABUNTANN T1A9 (MH1YY)

NSC-TISI-TIS 17025
CALIBRATION 0030

Certificate of Calibration
Certificate No. : 67-200034-1 Page : 10f2

Submitted by :

Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURA224-1S
Serial No. : 0034803270 ID No. : ELABBALANCEN(4
Capacity : 220 g Resolution ; 0.0001 g

Basicament |
Ambient Temperature : (22.81023.6) °C
Relative Humidity 2 (44.610453) %
Air Pressure  : 1014.0 mbar

Date of Received : 01 February 2024

Date of Calibration : 01 February 2024

Date of Issue : 06 February 2024

Calibrated by : Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable (o the International System of Unils

Standard Weights

1D No, Cert, No, Due Date Traceability

E261-E2624 €02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)
The L inties are for a P ility of approxi 95%

W5-82
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. g Airgas Specialty Gases
. Ai as Airgas USA LLC
6141 Easton Road
an Ar Liquids company Plumsteadville, PA 18949
Airgas.com

Certificate of Calibration

CERTIFICATE OF ANALYSIS

Certificate No. : 67-200034-1 Page : 2 of 2
Grade of Product: EPA PROTOCOL STANDARD

Result of Calibration : Without Adjustment

Customer:
UUC Condition As-Received : Good
Departure of indication from nominal value Par} Number: EO4NI9SE15A00V3 Reference Number: 160-402685487-1
Cylinder Number: EB0160267 Cylinder Volume: 144.0 CF
Nominal Value Correction Uncertainty Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12023 Valve Outlet: 660
® (® (@) Gas Code: CO,NO,NOX,802,BALN Certification Date: ~ Mar 31, 2023
0.01 0.0001 0.00012 Exglrahon Date: Mar 31I 2026
Cartfication performed in ac with "EPA Traceability Protocol for Assay and Cerlification eous Callration Standerds (May 2012)° document EPA
0.1 0.0001 0.00012 BODI-12/531, using the essay procedures iated, Analytical Methodolegy does not require corrac! nalytical interfarance. This cylinder has a lolal sualylical
z uncerainty as siated delow with & confidence level of 85%, Thare are no significant impurilies which 1 the use of this calibration mixture. All concantrations are cn a
molaimole basis unless oltherwise noled. The results reiate anly o the ilems tested, The raport shail not be reproduced excent n full withou! agproval of the laboratory. Do
! 0.0000 0.00013 Not Use This Cylinder below 100 psig, i e. 0.7 megapascals.
2 0.0001 0.00013 ANALYTICAL RESULTS
C Actual Protocol Total Relative Assay
5 0.0000 0.00013 Concentration Concentration Method Uncertainty Dates
10 0.0000 0.00013 NOX 45,00 PPM 46.50 PPM G1 +/-14% NIST Traceable 0372412023, 03/31/2023
NITRIC OXIDE 45.00 PPM 46.50 PPM Gt +/-1.4% NIST Traceable 03/24/2023, 03/31/2023
20 -0.0001 0.00014 SULFUR DIOXIDE 45.00 PPM 4559 PPM Gt +i-1.0% NIST Traceable 03/24/2023, 03/31/2023
CARBON MONOXIDE 4500 PPM 4507 PPM G1 +-1.4% NIST Traceable 03/24/2023
50 -0.0001 0.00015 NITROGEN Balance
100 -0.0001 0.00020 CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertain! Expiration Date
200 -0.0001 0.00038 - z =
NTRM  210607-22 CC708067 48.41 PPM NITRIC OXIDE/NITROGEN H-1.2% Sep 21, 2025
PRM 12395 DBB7660 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 22, 2022
comis 124206869104 CC322508 4.326 PPM NITROGEN DIOXIDE/AIR +-2.0% Fep 21, 2025
This result of calibration was found accurate as shown on date and place of calibration only. NTRM 160610-01 CC473196 48.02 PPM SULFUR DIOXIDE/NITROGEN H-08% Mar 22, 2028
GMIS 072120228109 EB0141208  50.08 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Dec 21, 2026
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 206, co CC744768 2501.8 PPM CARBON MONOXIDE/NITROGEN +-0.5% Sep 30. 2028
above is only in reference to the GMIS used in the is.
providing a level of confi of approxi; 95%
ANALYTICAL EQUIPME)
Eccentric error Load test : 50 g Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD573 NDIR Mar 07, 2023
A B [ D E Nicolet iS50 FTIR AUP2010245 NO FTIR Mar 09, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Mar 23, 2023
~0.0001 -0.0001 -0.0001 0.0001 0.0000 g Nicolet iS50 FTIR AUP2010245 SO2 FTIR Mar 16. 2023
SRS 2
Triad Data Available Upon Request
NOTES:Gross Weig|
. Net Weight: 4.8 K
Repeatability Load test : 200 g pO# szlz?mu 1123 9
Stdev. : 0.00005 g

a a 2 £ 2 ) a o s
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5WNTAAATNATIIAB AU T UIAdeN 52311 2567

v ]
TATINTTLUVVUAINIATUNTUNNUNIUAT (ATIN 1) VTN FEVVVUTINIATUATUNN T1NA (MHIBY)

- - = -

[ NOx Analyzer Verification Test Report L NOx Analyzer Verification Test Report J
ARt T Calibration Report No.: AP-N6708005 Page:1/1 1
Calibration Report No.: AP-] age: Calibrated Date: 1-Aug-24
Calibrated Date: 1-Aug-24 = o .
- o PM Onsite
= Pm Onsite Page:2/2
Instruments Information Iv]:: Function Value uor:n:m ;nu. Unit Before After Note
3 -Aug-
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP| fime Tt
Model: 200A S/N: ENOAI200E03217 [Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas) <02 PPB 08 02
Calibration Syste sample Flow 500+- 50 coimin 470.0 476.0
alibration System lozone Fiow l60-90 ol 90.0 76.0
Calibrator Unit Standard Gas mrnenenecm Jo-5000 mf:;m 248 19.6
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM InzERO [-20-150 mv 1.7 7.3
SIN: 782 NO Canc 46.50 i VPS |400-800 constant v 768.0 714.0 I
' ZERO AIR Genearator ZAG7001 §02 Conc 45.59 PPM bors Proo ok 200 — < -
SIN: 644 CO Conc 4507 PPM ST
Expire Date: Mar 31,2026 EB0160267 CELL TEME 50+ 1 Oreegee C 503 503
[BOX TEMP [20-35 Dreegee C 28.0 275
Environment: Temperature__25.1 'C Humidity;__ 62 %RH IPMT TEMP 7 +i-1 Dreegee C 7.7 78
lzs TEme 50+1- 4 Dreeges C P =
Calibration Check ( Before adjust ) MOLY Temp 315+ 5 Dreeges C 3131 3150
Zero Span RCEL PRES 4-10 contant IN-Hg-A 7.30 7.30
GAS | Reading Value | Expected Value Reading Value | Expected Value i [SAMP PRES 20-30 contant IN-Hg-A 314 31.3
(ppb) (ppb) (ppb) ég%b:]; D’T‘“:" ING Siope 1 +-0.3 0.647 0.963
NO 19 I L3 st — Nox Siope 1403 0.652 0.940
NO; 09 0.0 0 .0 04 | - - -
_r;I_O; = - 55 ) 3340 a0 08 INo Offset 10 10 + 150 my 17.40 6.60
Ox Offset 10 10 + 150 v 2410 12.70
Calibration Check ( After adjust) s, : d Cal Valu: ’ =
o Span pan and Cal Vslues
GAS Reading Value | Expected Value Drift Reading Value | Expected Value [Zero Value NO 0 ppb 19 05
(ppb) (ppb) (ppb) (ppb) (ppb) Drift% NOX 0 ppb 28 0.8
NO_ 0.5 oo 05 4080 | 43'500 0.4 Span Value NO 400 opb 3910 403.0
NO; 0.3 0.0 q 2.0 o A -
o o8 00 4000 NOX 400 ppb 394,0 4050
450 -
5 4ba Calibrate By
£ 350
éﬂ 300 Date:
E 250
= 200
g 150
2 100
50
o
0.0
NO Reference Value (ppbl

This report SHET NOT be raoroducen @ HOUT The wiTTan opg

This rspert choll nat be repraduced excent infUlsithout fhe writis

a a 2 9 2 ) a o s
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NOx Analyzer Verification Test Report I NOx Analyzer Verification Test Report I
Calibration Report No.: AP-N6708002 Page:1/1
Calibration Report No.: AP-N&708002 Page:1/1 :
Calibrated Date: 1-Aug-24
Calibrated Date: 1-Aug-24 il it
=} PM a Onsi
& [m} nsite
PM Onsite Page:2/2
Instruments Information [Fest Function Value Norminal range Unit Before After Note
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API ?a‘e ,1,i"“‘§f:‘
: SIN: ENOAI200E01170 L
Model: 200A IRange 0.00 - 500.00 PPB PPB 500 500
[stability (Zero Gas) <02 PPB 04 02
- - [Sample Flow 500+/- 50 ccimin 482 494
Calibration System
Calibrator Unit Standard Gas e - = “ Z
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM T - 2;’ — '“v — =
SiN: 792 NO Conc 46.50 PPM = v ! ij =
ZERO AIR Genearator ZAGT7001 So2 Conc 45,59 PPM pVES J400-800.constant z 821 821
SIN: B44 Co Cone 4507 PPM locps [2500 +/- 200 mV 2556 2556
Expire Date: Mar 31,2026 EB0160267 ROELL TEME. oot Dreegoe C 50 50
BOX TEMP 2035 Dreegee C 302 328
Environment: Temperature__ 256 °C Humidity:_ 85 %RH PMT TEMP 7 411 Droegee C 75 75
izs TEMP 50+1- 4 Dreegee C - -
Calibration Check ( Before adjust ) JOLY Temp 375 +1- 5 Dreegee C 315.0 3145
Zero Span IRCEL PRES 4-10 contant INHg-A 88 8.5
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value [SAMP PRES 20-30 contant IN-Hg-A 302 318
(ppb) (ppb) (ppb) (pph) Drift% INO Siope 1+-03 0.820 0.822
_No [ 30 0 [ L i 3830 ] iﬂﬂaﬂ — Ol!;_ — Nox Siope 1403 0.854 0858
:g’ E gg 0 |35 — ﬁe?u 4000 s ] INO Offset 10 10 + 150 mv 17.8 17.8
x . . i . X .
INOx Offset -10 to + 150 mvV 5.0 50
Calibration Check ( After ;d]ust ) S e
ero
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value joavovaloe NO 0 ppb 3.0 03
(ppb) (ppb) (ppb) (ppb) (ppb) Drift% NOx 0 ppb 35 03
_No 03 00 | 03 | 4000 401.0 01 Span Valve NO 400 ppb 3880 4000
NO. 0.0 0.0 00 | 10 00 01
g Hd; o T o y LIRG] TR 5] NOx 400 ppb 396.0 401.0

Calibrate By :

Date:

Analyzer Reading (NO)

1ris report sholl 101 e ragescuced aycent infuby

Ttwiu? the wiliten sparoval of Naesizz SUpoy Rt

a a 2 £ 2 ) a o s
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[ SO2 Analyzer Verification Test Report | L SO2 Analyzer Verification Test Report |

Calibration Report No.: AP-S6708002

Calibration Report No.: AP-S6708002 :
Calibrated Date: 1-Aug-24 Calibrated Date: 1-Aug-24
O e O onsite ) E pm O onsite
<) nsi
Page:2/2
Instruments Information Page:1/2 [Fest Function Value Norminal range Unit Before After Note
Analyzer Type: SO2 Analyzer Manufacturer API atn Aug24
Model: T100 S/N: ESOAIT10002033 ... - ) AR J
Rfm?e{ 150 - 20000 PPB 500
[Stabikty (Zero Gas) ez o __PPB S 06 i
Calibration System el s gl s B (.. -
Calibrator Unit _ Standard Gas :0T-Delackor: = _Jo-5000 mv. 365 - -
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM promn E9IFDslacior: 0000 - M4
SIN: 792 NO Conc 45.50 PPM 1202 S ooRovconetare: Y N 718 )
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM cPs ) 2500 (+/- 200) ) mv -
SIN: 644 CO Conc 4500 PPM RCELLTEMP  |s0(+-1) _Dreegeec | 50 | _ .
Expire Date: Mar 31,2026 EB0160267 o o040 ] DreegeeC | et | i
R gMT TEMI”i - 7 (+/-1) 80
Environment: Temperature__26.1__‘C Humidity:__85__ %RH T - - mmj—;éoc — - ] ) A
" . Lamp Ratio 30-120 114.0
Calibration Report 5 ISTR. Light (Zero Gas) <100 N 29 N
Zero pan (Cark PMT (-50) - (+200) 44.7
Status | Reference Reading Drift Reference Reading Drift% ark lamp s0)-(200) W | st i | = =
%ﬂg) l%ﬁé) ;%%blo 3%?)2 = SAMP PRES 20-30 contant IN-Hg-A 28.1
Befors - : 2 T e — T [Electric TestOptic Test
At 0 | 08 2 === fur vors | T I S R ]
?02 C»ul : 1000 (+/- 250) PPB 1002 1040
ISO2 Slope = 1 (+-0.3) == == 0.920 DEGS
§P2 0154:! . < 250 R ] RSN n!! . G} = = N i’%i]ﬁl - ]
10 < 0.2 B PPB 01 0.1
Single Point Calibration Chart [Stability at Span < 2 ppb @ 400 ppb PPB 0.6 0.2
Gas Test Response
500 [Zero Gfas ((290 PPB) 0 Dob ] 3.8 06
ISpan Gas (400 PPB ) 400 pob 391.2 403.0 + 5% of Range
400 >
% 300 - - —a— Bafore
2 /”V
,E 200 - Calibrate By
L3
100 Date:
0
o Reference (ppb} 400
Supply Inst

This report sholl 1T he Moroduced excent infulv

a a 2 9 2 ) a o s
NMAIPINGIFTATTIULLIAADN AVUTTILINADN UN1INIAUNHATATAT W5-86



5WNTAAATNATIIAB AU T UIAdeN 52311 2567

v ]
TATINTTLUVVUAINIATUNTUNNUNIUAT (ATIN 1) VTN FEVVVUTINIATUATUNN T1NA (MHIBY)

| S02 Analyzer Verification Test Report J

S02 Analyzer Verification Test Report

Calibration Report No.: ES-S6708006

Calihratiurf Report No.: JEi-SEZiSOUB Calibrated Date: 1-Aug-24
Calibrated Date: 1-Aug- B oru O onse
E pm O Onsite i
Page:2/2
Instruments Information Page:1/2 Analyzer Signal Values
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA. France E:far SR 1-Aug-24 [Time | 13:11:00] |
Model: AF22e SIN: ESOESAF22E2506 L
‘ Option 0.00 mV +5 V Sensor 5 v
i o8 = 4068 mv 33V | 3.3 v
. 2 124V 24.1 Vv 12V 11.9 v
Calibration System 5V 5 v i UV lamp 443 mA
Calibrator Unit Standard Gas YV i . A = £ .
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM (Optical Bonch
SIN: 792 NO Conc 46.50 PPM Dark UV si 0 mv’ Dark PM si 88 mv
ZERO AIR Genearator ZAG7001 S02 Gone 45.59 PPM - 9. et 9. A 88 = m!
SIN: 644 CO Gone 4507 PPM OVirety B R .. S mv. PMrof B 4 L
Expire Date: Mar 31,2026 EB0160267 UV ¢ 24.1 mv PM sig : 1386 mv
R 0 Meas ratio 0.34
Environment: Temperaiure__26.0 °C Humidity: 85 _%RH M 07 Rawtena | 1
Raw sig. 244 ppb instmeas. 228 __pebd
Calibration Report | UV Lamp 44.7 mA HV PM 2626.80 mV
Zero Span Sample
Status Reference Reading Drift Reference Reading Drift% internal Temp. 31.9 i deg.C Chamber T. | 50 deg.C
ety | (ppb) {epb). {pgb) {opt) Gas Pr. 970 hPa Pump Pr, 355.5 hPa
Beforef 00 | = 04 | 4000 3e0 | 01 Flow | e m )
After| 0.0 01 __400.0 4008 | 01 P e —— - = Fa—— ) =

Single Point Calibration Chart
Calibrate By :

Date: 1-Aug-24 1-Aug-24

300 ————

200

Reading (ppb)

100

Reference (ppk)

i Irztumert Co.L g,

choll not be ragenduced excep? infulthout the written sparoval of N

Tris report sholl not be reproducert sycept niulwthisut The wittan approval of Heediss Suppy hetumant Cota
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CO Analyzer Verification Test Report

CO Analyzer Verification Test Report

Calibration Report No.: TD-C6708006

Calibration Report No.: TD-C5708006
Calibrated Date: 1-Aug-24

Calibrated Date: 1-Aug-24

a |
B pm T oOnsite PM Onsite |
Instruments Information Page:1/2 :
Analyzer Type: CO Analyzer Manufacturer API - Page:2/2
Model: T300 S/N: ECOAIT30000099 Detail Range Unit Before After Note
Date 1-Aug-24
Calibration System Time 14:57
Calibrator Unit Standard Gas s ey (o — — -
Bilutor Model ESA MGG 101 NOx Conc 46.50 PP Range __0.1-1000 PPM _PPM 50 50
SIN: 792 NO Conc 46.50 PPM Stability (0.1-2PPB ) ppb 022 0
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM ’ e, = = — rer= i
O Mea: 2500 - 4800 MV. mv
SIN: 644 Co Conc 4507 PPM il R (sl 37932
Expire Date: Mar 312026 _ EB0160267 CO Reference e 2500 - 4800 MV. v 31436 e
MR Ratio 12+-05 1215
Environment: Temperature__261 'C Humidity:_64 %RH e P B e -
Calibration Report Sample Flow 720 - 880 cc/min cc/min 859
Zero Span Sample Temp 44-52 deg.C deg.C 478 -
Status Reference Readin; Reading o ] — - = - — = —
©Pm e G D Herich. Tamp y a-dnc | GwC 48 48 _
Before] 0.0 1 15 | 440 | -1 Wheel Temp 66 - 70.deg.C deg.C 68 68
453 0.3 — - - — =
Aber] . 100 A = — ————— Box Temp 27 - 50 deg.C deg.C 32 34.9
PHT drive 250 - 4750 mv. mv 3015 30186
Slope 0.800 - 1.200 0.867 0.875
Offset 0.05 +/- 0.2 0.006 0.005
Single Point Calibration Chart o Yo Faponie
50 Zero Gas 0 PPM 15 06
a5 {-——- — Span Gas 45 PPM 440 45.3 + 5% of Range
a0 -
= 35
‘a; 30 4— —— Befors
[ 25
T 20 —--i==- Aflet
-3 15 +— — Calibrate By :
10
s ?/ Date:
o 45
Reference (PPM)
|
|
1
This report chek not be
Thiz rapoet shel net be reproduced sxcept infullwithout fhe wirran saproval of Naediss Suppy hstrument CoLfd.
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CO Analyzer Verification Test Report

Calibration Report No.; AP-CB708001
Calibrated Date: 1-Aug-24
B pm O onsite

Instruments Information Page:1/2

VTHN TTUVVYUAWIDFUATUNN TI1NA (WHI5U)

L CO Analyzer Verification Test Report J

Calibration Report No.: AP-C6708001
Calibrated Date: 1-Aug-24
G pm O onsite

Analyzer Type: CO Analyzer Manufacturer AP|
Model: 200E SIN: ECOAI3DDEDD44S

Calibration System

Callbrator Unit tandard Gas
Dilutor Model ESA MGG 107 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 FPM
i ZERO AIR Genearator ZAGT7001 So2 Conc 456.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EBO160267

Environment: Temperature__ 268 _°C Humidity:_60 _%RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading [E—
Fem) PP} (PEM (PPW) [PEM)
0.0 0.30 0.3 45.0 — 457 0.8
oo | oo 0.0 450 453 03

Single Point Calibration Chart
g
a
&
=3
£
5
8
i1
x
Reference (PPM)
TRES FAEOFT Sh NOT DE rearuduced mecenT nfuleihout the witte

MATININNAEAI TUIAdeN AaEFUNAdeN WMINAUNEATANENT

Page:22
Detail Range Unit Before After Note

Date 1-Aug-24

Time 11:00 o

|Range 0.1-1000 PPM PPN; 50 ) ;0 )

Stability == (0.1’-’2F’VPB) p;;b 0.73 1.11

CO Measure 2500’ -;3800 MV. v;:V 29’13»3 - 562;5 N

co Reference " 2500-4800MV. | mv 24443 24214

MR Ra\;o ] 71 2'/-0:5 118 71_2’1

Sample Pressure  26-30 InHgA nHgA 201 | 20

Sample Flow 720 - 880 cc/min cc/min 890 886

Sample Temp 44-52 dc_;;,c deg.C 50.3 ;07_4

Bench Temp 47-49 deg.C deg.C 48 "

\Wheel Temp 66 - 70 deg.C deg.C 68.3 75{374 " )

Box Temp - ;7- 56 deg; ;: d;é 352 351

PHT drive 256 - 4756 mv. mv 33234 1 35535 -

Slope 078070 -1.200 1.051 ) 171712

Offset ) 005 +-02 0.088 0.088

Gas Test Response

Zero Gas 0 PPM 03 0.0

Span Gas 45 PPM 45.7 453 + 5% of Range

Calibrate By :

Date:

W5-89
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NSCTISI-TIS 17025
CALIBRATION 0037

MTISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0391

MTC No. EEL. BP.
CALIBRATION CERTIFICATE

Submitted by
Address

Calibrated at

Tnstroment Calibrated :

Ambient Environment

Deseription : Sound Level Calibrator Temperature {23+3)°C
Manufacturer : Bruel & Kjaer Relative Humidity :(50+ 15) %
Model 4230 Ambient Pressure

Serial No. : 1351075

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 Analyzei Keithley 2015-P S/N4106495,

7. Condenser Microphone B&K 4180 S/N 2889871.

Calibration Procedurc: 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 9 ﬁ;pr. 2024

Date of Calibration 10 Apr. 2024

The results relate only ta Lhe items tested/calibrated o val red,

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll'«]ﬂé)ﬂl\l ﬂmgﬁQLL'N]é}@M YN INYAUNBYATATAT

rvice Centre.

:(101.325 + 1.500) kPa

Achvertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is cbtained from the sovemar of TISTIL

30/0467

g T R s o

R B

ATISTR

VTEN TTUVVYUAWIDFUNTUNN TINA (WHI9U)

D

CALIBRA

—

NSC-TISI-TIS 17025

TION 0037

Date of Calibration

Date of Issue

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0391

The reported expanded uncertainty is based upon a st

MTC No. EEL. BP.

dard uncertainty

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

iplicd by a

Nominal Output of Unit Under Test =94 dB re 204Pa at 1000 Hz

Acoustic Output in dB re 20p.Pa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.

1. Sound P

ressure Level

30/0467

Standard Microphone
Type

Measured Sound Pressure

Level (dB)

Deviated value | Un

(dB)

certainty

(dB)

Tolerance limit

IEC60942:2003 Class 1

1/2 inch Bruel&Kjaer 4180

93.72

-0.28

+£0.10

+0.40dB

2. Frequency

Standard Microphone

Mcasured Frequency

Deviated value | Un

certainty

Tolerance limit

Type

(%)

Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 994.9 -5.1 o B £1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit

IEC60942:2003 Class 1

1/2 inch Bruel&Kjaer 4180

1.25

+3.0%

Note : 1. No adjustment,

2. The calibrator pressure corrcction was not included.
3. The microphone volume correction was not included

Calibrated by :

11 Apr. 2024

10 Apr. 2024

Ap

Eud of Certificate

The results rel
Advertising the Repart/Centificate and publicity of the resuits except in full a

only to the item:

W5-90
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THAI METEFOROLOGICAL DEPARTMENT

Calibration Certificate ,

THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 2 October, 2023 Certification No. 337/23
Page : | of 6 Sensor model EWSNV110WS2508 Certification No. 337/23
2 October, 2023 Page : 2 of 6
Ohject anaTagRTitAne Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER ‘
Ulteusunic Aucmumeter | Pressure | Vacumm | Velochy Velocity Correctlon

Manufacturer : Novalynx misee insbas 120 | incses 120 | mi/sec m/see misee
1.00 - - - 04 0.60

Type ¢ Data Logger 110-WS-25DL-D 3.02 - - - 30 0.02
5.00 - - - 4.7 0.30

Serial No. EWSNV110WS2508 7.04 - - - 7.0 0.04
9.02 - - - 9.7 -0.68

Customer 11.01 - " . (18] -0.09
13.01 - - - 129 0.11
15.01 - - - 15.0 0.01

Calibration Condition : Temperature 251 °C  Barometric Pressure 1006.5 hPa 17.02 2 - - 169 0.12
20.02 - - - 20.1 -0.08

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

: HOOK GAGE NO 1425 Wind Aloft Plotting Board Wind Aloft Plotting Board.
N.LS.T. Test Reference Number 731/241460 Standard Velocity at 20 - 30 m/sec US.DEPARTMENT OF COMMERCE WEATHER BUREAU
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730029 (sensor 120629586) 0 0
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity 5t 0 - 20 m/sec 90 88
STANDARD THERMOMETER Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94 180 179
270 l

1 Calibratd

a a 2 9 2 ) a o s N5'91
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THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor model EWSNVI10WS§2508
Certification No. 337/23
2 October, 2023 Page : 3 of 6
Standard Barometer Tested Barometer “Correction

Pressure Pressure

1005.63 1005.12 0.51
1006.25 1005.85 0.40
1006.22 1005.81 0.41
1006.54 1006.00 0.54
1006.88 1006.30 0.58
1007.36 1006.80 0.56
1007.58 1007.12 0.46
1007.52 1007.13 0.39
1005.60 1005.16 0.44
1005.84 1005.41 043
100€.28 1005.85 043
1006.60 1006.18 0.42
1007.07 1006.67 0.40
1007.26 1006.86 0.40
1007.38 1006.92 0.46
1005.50 1004.98 0.52
1005.83 1005.43 0.40
1006.55 1006.17 0.38
1007.31 1006.86 0.45
1007.01 1006.64 0.37

Calib

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll?ﬂé)ﬂﬂ ﬂmzﬁQLL'N]é}BM YN INYAUNBYATATAT
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Cali

VTHN TTUVVYUAWIDFUATUNN TI1NA (WHI5U)

THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor model EWSNVI10WS2508 Certification No. 337/23
2 October, 2023 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Rearing Correction !
‘c ‘c ‘c
45.2 45.4 -0.2
31.1 312 0.1 |
15.8 159 0.1 ‘
i
|
{
1
{
|
|
4
K
.
.
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THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Scnsor model

EWSNVI10WS2508  Certification No. 337/23

2 October, 2023 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Corraction
% RN % R.H. % R.H.
88.2 816 46
62.4 592 32
456 428 28

Cali

Mechanical Engincer

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll?ﬂé)ﬂﬂ ﬂmzﬁQLL'N]é}BM YN INYAUNBYATATAT

UTHN TLUVVUAWIABUNTANN T1A9 (MH1YY)

Date of Issue 2 October, 2023 Certification No. 337/23

Page: 6of6

lususes

3 : :
wisdentiuiivaiusesth nToaindu O Davis Instruments UV TIPPING

BUCKET Product hmsdeudivuiuuiaia
Huuui1A79 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

No. 71082 iiazarnnsonin 918 SegadesnuswazBvaveuniesile (02 mmTIp)

Frnidngms
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Tﬂ‘Nmﬁwumummmumgamwumum (ﬂiﬂ‘ﬁ 1) UITEN FEUVIUAINIATUNTUNN 910A (UMIYU)

THA! METEOROLOGICAL DEPARTMENT

THAI METEOROLOGICAL DEPARTMENT

168724 The Result of Calibration

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

STANDARD BAROMETER : Digital Ba m

Date of Issue 6 April, 2024 Certification No.
’ Page : | of 6 Sensor Wind Speed & Wind Dircction Model WSD-1 F Certification No. 168/24
6 April, 2024 Serial No. 1222 Page : 2 of 6
Object : lﬁmﬁgmgqqa‘m@gﬁﬂﬂmq Standard HOUK GAGE NO. 1425 TESTED ANEMOMETER
| Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
Manufacturer © DYACON i misec Inches 20 | inches H20 | - msec misec misec
i 1.00 - - - 1.0 0.00
Type ; Dsts Logger MS-100 ‘ 3.02 B o i 29 0.12
| 5.00 - - - 5.0 0.00
Serial No. : 130148 ID Ne. : EWSDCMS1200148 | 7.04 ' = » 6.9 0.14
9.02 - - - 9.0 0.02
Customer I 11.01 - - - 11.0 0.01
E 13.01 - - - 13.0 0.01
15.01 - - - 15.0 0.01
Calibration Condition : Temperature 25.1 °C  Baromefric Prassure  1008.2 hPa 17.02 - - . 17.0 0.02
20.02 - - - 20.0 0.02
NATIONAL STANDARD WIND TUNNEL - Wind Aloft Plotting Board
: Micromanometer  Theodor Friedrichs FCO14 Serial No. 9310118 : HOOK GAGE NO 1425 Wind Aloft Plotting Board.
M.L5.T. Test Reference Mumber 731/241460 : Standard Velocity at 20 - 30 misec US.DEPARTMENT OF COMMERCE WEATHER BUREAU
: Ultrasonic Anemomeler Model DA-650-3TV (sensor TR-G0AH) WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730029 (sensor 120629586) | 0 0
JAPAN QUALITY ASSURANGE ORGANIZATION  Standard Veloclty at 0 - 20 misec 90 0
STANDARD THERMOMETER  : Theoder Friedrich : Dry No 8390/04 Wet No. 8389/94 | 180 182
: Thermaoschneider No.9188 ; testo, testo 845 !
|

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll'«]ﬂé)ﬂl\l ﬂmgﬁQLL'N]é}@M UHNINYRUNBATATAT W5-94
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Tﬂiamﬁwmnummmmguwwumum (ﬂiﬂ‘ﬁ 1)

THAI METFOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor Presure Model TPH-1 C

Serial No. 6273 Certification No. 168/24
6 April, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Prassure

1009.59 1009.1 0.48
1009.45 1009.0 0.45
1010.10 1009.5 0.60
1010.84 10105 044
1011.46 1010.9 0.58
1011.84 1011.3 0.54
1012.06 1011.6 0.48
1013.04 10126 0.44
1013.18 1012.6 0.58
1012.89 10123 0.59
1013.20 10128 0.40
1013.44 10129 0.54
1013.81 1013.3 0.51
1014.19 10136 0.59
1015.96 10154 0.56
1016.23 1015.8 043
1015.64 1016.1 0.54
1015.23 1014.8 043
1012.87 1012.3 057
1013.63 1013.1 053

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll'«]ﬂé)ﬂl\l ﬂmgﬁQLL'N]é}@M YN INYAUNBYATATAT

VTEN TTUVVYUAWIDFUNTUNN TINA (WHI9U)

THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor Temperature Model TPH-1 C Certification No. 168/24

6 April, 2024 Serial No. 6273 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c c
456 45.7 0.1
30.1 30.2 0.1
154 153 0.1

Calib

Mechanical Engineer

W5-95
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THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor Humidity Model TPH-1 C

Certification No. 168/24

6 April, 2024 Serial No. 6273 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
86.2 878 286
62.4 65.2 28
415 431 -16

Caliby

Mechanical Engineer

a a 2 2 a Y 4
ﬂ?ﬂ?ﬂf??ﬂﬂ1ﬁ1ﬁﬂ§ﬁﬁll?ﬂé)ﬂﬂ ﬂmzﬁQLL'N]é}@N YN INYAUNBYATATAT

UTHN TLUVVUAWIABUNTANN T1A9 (MH1YY)

Date of Issue 6 April, 2024 Certification No. 168/24

Page: 60f6

TuFuses

o R ' 4 o - .
widentuiiveTuiosdi nseainr §¥e Davis Instruments 11111 TIPPING

BUCKET Product No. | NN i 11 15 crouifioudunda dar

uuu1AIAI GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.

e ' o &
71082 narmsni1 11§14 fingndesmusvazBuaveanseile (0.2 mm./TIP)

Frnsdgyms
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' & A A o ' o o
Tﬂ'Nmi35uumuﬁama%umamwumum (A3aN 1) UITEN FEUVIUAINIATUNTUNN 910A (UMIYU)
Verification Report No. Verification Report No.
$02400277-£001 -TSP 01 502400277-£001 -TSP 02
O PM @ Onste T PM @ Onsne
Site: Tsatuuntoinmwalmfiou Ste: Tawennadhumgod
UTM : 47P 1517400 664623 Date: 31 Oct 24 UTM : 47P 1517274 664902 Date: 3¢
Sampler: ETSP#42 Technical Sampler: ETSPR#40 Technicat
Recorder: EVFCOPRO2TCO10 Approval Recorder: EVFCOPR02TCO06 Approvat
CONDITIONS CONDITIONS
Baromelnc Press. (nPa). 989.0 Cormrected Pressure (mm Hg): 7418 Barometric Press. (hPa): 9860 Corrected Pressure (mem Hg): 7418
Temperature (deg C): 38.0 Temperature (deg K): 311.0 Temperature (deg C): 38.0 Temperature (deg K): 311.0
Average Press. (hPa). 10130 Comecied Avp Press (mm Hg): 759.8 Average Press. (nPa): 1013.0 Cormacted Avg Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Aversge Temp. (deg K): 303.0 L Average Temp (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE CALIBRATION ORIFICE
Brand Tisch Environmental, Inc Qsid Sope 2.02024 Brand: Tisch Emvironmental, lnc Qstd Slope: 202024
Model: TE-5025A Qsid Intercept: 0.02667 Medel: TE-5025A Qstd Inercept: 002667
Serfai#. 5411 Date Cartiied 9 Feb 2024 Seria¥ 5411 Dale Certified: 9 Feb 2024
CALIBRATIONS CALIBRATIONS
Plate o H20 Qsid | ic LINEAR Piste or H20 Qstd | Ic LINEAR
Test# (in) (m3min) (chart) (corrected) REGRESSION Test# (n) {(m3min) {chart} (corrected) REGRESSION
1 1234 1695 540 5222 Slope = 28,5227 1 1154 1639 520 50.29 Slope = 27.0910
2 953 1.491 50.0 4835 infercept = 4.96803 2 9.36 1478 500 4838 Intercept = 6.5609
3 7.62 1338 460 4449 Com. coefi= 09914 3 723 1.300 420 4062 Cor. coeff=  0.9831
4 456 1.035 340 3288 4 38 0913 320 2095
5 289 0.827 200 2801 # of Observations:  § 5 279 0813 300 29.01 # of Observaions: 5
Range of Chart 38 Range of Chan 38
at1.4-1.7m¥min| 85 A at1.1. 1.7 m3imin 54

Calibrated b i Caiibratod by :

Approved by |

a a A P A P a o I
NMAIFINGNATATAIULIAADN AVUTTIULIAADN UN1INIAUNHATATAT N5-98
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2 { a o ! o W
Tﬂ‘Nmﬁwumummmumgamwumum (ﬂiﬂ‘ﬁ 1) UITEN FEUVIUAINIATUNTUNN 910A (UMIYU)

Varification Report No.

Vorastion Nepest Wo. $02400277-E001 -PM 02
S02400277-E001 -PM 01 TP T Onsite
A [: Onsite Site; Travumnmduwqud
Sie: Tsatuunpoinmatmfou UTM : 47P 1517274 664502 Date: 31 Oct 24
UTM : 47P 1517400 664623 Sampler: EPM10%27 Technical
Samplar: EPM10240 Recorder. EVFCOPRO2TC017 Approval
Recorder: ECRDS01616124 Appeovat
"CONDITIONS
CONDITIONS
Barometric Press. (WPa). 889.0 Corrected Pressure (mm Hg): 741.8
Barometric Press. (hPa): 969.0 Corrected Pressure (mm Hg): 741.8 Temperature (deg C) 380 Temperature (deg K)- 311.0
Tempersture (deg C). 38.0 Temperature (deg K): 311.0 Average Press. (hPa). 1013.0 Comected Avg Press. (mm Hg) 7598
Average Press. (hPa): 10130 Corected Avg.Press. (mm Hg): 759.8 Average Tomp. (deg C)- 30.0 Average Temp. (dea K): 303.0
Average Temp. (deg C): 30.0 Average Temp. (deg K): 3030
CALIBRAYION ORIFICE
CALIBRATION ORIFICE Brand: Tisch Environmental, inc Qsid Siope: 126504
Brand: Tisch Environmental, Inc Qstd Slope: 126504 Model: TE-5025A Qstd Intercept: -0.01667
Model: TE-5025A Qsad Intercept: 001667 Sertal: 5411 Date Certifed 9 Feb 2024
Seniai#¥: 5411 Dale Certified: 9 Feb 2024
— CAUBRATIONS
CALIBRATIONS Plate or H20 Qa ' ic LINEAR
Piade or H20 Qa I ic LINEAR Test# On) (m3imin} (chart) (comected) REGRESSION
Test # 0r)  (m3imin) (chat)  (corrected) REGRESSION
1 1124 1729 520 3367 Slope = 19.0929
1 n2a 1727 500 2.3 Slope = 174635 2 875 1527 480 3108 Infercept = 1.1858
2 812 155 450 3108 Inercept = 2.9354 3 702 1369 420 27.19 Comr coef= 09975
3 721 1388 420 27.19 Corr. coeff= 0.9958 4 388 1023 320 2072 SFR= 1188
4 142 0960 00 1942 SFR= 1188 L] 298 0897 280 18.13 §SP= 3583
L] 278 0.857 280 18.13 SsP= 3658 # of Observations.  §
# of Observabions: 5 Range of Chart| 34
Range of Charf] 34 Sl SFR£10%] 39
aLSFR+10%{ 39 -
.
Calibrated by -
Calibrated by : -
l 31 October 2024
{ “
LR
s ) Approved by
Approved by
e
» 31 Oclober 2024
31 October 2024
‘e . Y - - " - o -

a a s v 2 Y 2 o, g W5'99
MAIBINYIFATATTAULIATON AUSTULIAADY UH1INYAUNEATATNT
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Verification Test Report

Report No.:

$02400277-E001 -SLM 01

] Pm Onsite UTM 47P 664650 m E 1517398 m N
Calibrated Date: 31 October 2024
Site : Tndoungamwatadou
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1865
Environment: Temperature 34 °C  Humidity 66 %RH
Refi Standard: Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer
Serial No.1351075
Date of Calibration : 10 Apr 2024
Result of Test l
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 94.00 028 93.72
Calibrated By:

Date:

MAININNMAAI FUIAdeN Az Ao ¥HIINAUNYATIAAT

3 ber 2024

VTEN TTUVVYUAWIDFUNTUNN TINA (WHI9U)

Verification Test Report

Report No.:
S02400277-E001 -SLM 02

[ Pm [] Onsite UTM 47P 664895 m E 1517268 m N

Calibrated Date: 31 October 2024

Site : Tsowonnaduvaud
Equipment: Sound Level Meter
Manufacturer: PULSAR

Model: 44
Serial : 1860
Environment: Temperature 34 'C  Humidity 66 9%RH
Standard: 5 Calibrator Class 1 Model 4230,Brueldjaer

Serial No,1351075
Date of Calibration : 10 Apr 2024

Result of Test
S reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 94.10 0.38 93.72
Calibrated By

Date 31 October 2024

Approve By:

W5-100
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- RECALIBRATION x A i
| ‘ February 9, 2025
Environmental e ¥ Certificate of Calibration
% ?. é 5 ./ % 4;/‘ ‘u Certificate No. : 67-200034-1 Page : 10f2
Submitted by :
Calibration Certification Information
ICal. Date:  February 9, 2024 Rootsmeter 5/N: 438320 Ta: 295 K
Operator: Jim Tisch Pa: 7450 g Equipment : Electronic Balance
|Calibration Model ¥:  TE-5025A Calibrator S/N: 5411
Manufacturer :  Sartorius Model : SECURA224-1S
Vol.lnit | Vol.Final | A&Vol. Serial No. : 0034803270 ID No. : ELABBALANCENO4
Run (m3) (m3) (m3) 3
1 7 3 Capacity : 20 g Resolution : 0.0001 g
2 3 4|
ﬂ‘ 51 3 Environment : On site calibration was carried out at the Balance Room, Envilab Co., Ltd.
4 7 B i v . °
s| 9| 17:| Ambient Temperature ; (22,810 23.6) C
= Relative Humidity (44610453} %
Air Pressure  : 1014.0 mbar
3 astd VM( EX % )
(xeaxis) ) Date of Received : 01 February 2024
,7106) 4111 Date of Calibration : 01 February 2024
0032 .9956 D £ 1
X 1207 .2312 ate of Issue : 06 February 2024
0.98: 9| .1672 .3401 9883 1.1723] n e
55751 14103 8737 9830 14165 Calibrated by : Akaradath Thippichai
m= 2. m=
b= 03667 QA = Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
= ! = Edition 7 - November 2022
Va= P3-AP)/Pa) Reference Standard Instruments : This certification is traceable (o the Inlernational System of Unics
Qa=|Va/aTime
Standard Weights
s Um(( W) ‘) IDNo. Cerl. No, Duc Date Traceability
E261-E2624 C02232088 08 Nov 2024 National Institute of Melrology (Theiland), INIMT)
RECAUBRATION
K US EPA recommends annual recallbration per 1998
) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmets dmet di Appendix B to Part 50, Reference Method for the
K of Matter in
the
sch Environmental, Inc.
45 South Miami Avenue
fillage of Cleves, OH 45002
The U are fora ility of app 95%

‘This cerificate misy not be reproduced |

a a 2 2 a o 4
mm“vnmmmﬁﬁffﬁmmﬁ’au ﬂmxﬁmmé’ﬂu UNINYAUNHATATAT N5-101
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Certificate No. : 67-200034-

Certificate of Calibration

Result of Calibration : Without Adjustment

UUC Condition As-Recelved :  Goad

Departure of indication from nominal value

UTHN TLUVVUAWIABUNTANN T1A9 (MH1YY)

CO Analyzer Verification Test Report

Calibration Report No.: AP-C6710001
Calibrated Date: 1-Oct-24
& em O oOnsite

Instruments Information

Page:1/2

Nominzl Value Correction Uncertainty
®) ® @
0.01 0.0001 0.00012
ol 0,0001 0.00012
I 0.0000 0.00013
2 0.0001 0.00013
b} 0.0000 0.00013
0 0.0000 0.00013
20 -0.0001 0,00014
50 -0.0001 0.00015
100 -0.0001 0.00020
200 -0.0001 0.00038

Analyzer Type: CO Analyzer

Manufacturer API

Model: 300E SIN: ECOAI300E00449
Calibration System
Calibrator Unit Standard Gas

Dilutor Model ESA MGC101 NOXx Conc 46.50 PPM

SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 4559 PPM

SIN: 644 Co Conc 4507 PPM

Expire Date: Mar 31,2026  EB0160267
Envir T 214 Humidity 64 %RH

Calibration Report

This result of calibration was found accurate as shown on date and place of calibraticn only.

This reported uncertainty of measurement was based on a standard uncertainty musiplied by a coverage factor k=

providing & level of confidence of approximately 95%

Eccenlric error Load test ;

A B

5 e
c D E

+0.0001 -0.0001 -0.0001 0.0001 0.0000 g

Repeatability Load test

Sidev.

200 g
000005 g

MAININNMAAI FUIAdeN Az Ao ¥HIINAUNYATIAAT

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPAY {PEM) (PPM)
Before 00 050 05 450 435 -17
After 0.0 014 01 450 457 08
Single Point Calibration Chart
50 -
45
40
35
30 e Bafore
2 25
| Wi . .| S Atter
& 15
10
5
oF
Reference (PPM)

W5-102
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L CO Analyzer Verification Test Report

Calibration Report No.: AP-C6710001
Calibrated Date: 1-Oct-24

& pm [ oOnsite
Page:2/2
Detai Range Unit Before After Note

Date 1-Oct-24
Time 11:00
[Range 0.1-1000 PPM PPM 50 50
Stability (0.1-2PP8 ) ppb 073 1.11
CO Measure 2500 - 4800 MV mv 20133 29235
CO Reference 2500 - 4800 MV mv 24443 2421.4
MR Ratio 1.2+-05 1.18 121
Sample Pressure 26 - 30 in-Hg-A in-Hg-A 29.1 29
Sample Flow 720 - 880 ce/min cc/min 890 8as
Sample Temo 44 - 52 degC deg.C 503 504
Bench Temp 47 -49deg C deg.C 48 48

heel Temp 66 - 70 deg.C degC 683 68.4
Box Temp 27 - 50 deg.C degC 352 351
PHT drive 250 - 4750 mv. mv 33234 33536
Slope 0.800 - 1.200 1.051 1112
Offsat 005402 0.088 0.088
IGas Test Response
o0 Gas 0 PPM 05 at
Span Gas a8 PPM 415 45,7 + 5% of Range

Cali

MAININNMAAI FUIAdeN Az Ao ¥HIINAUNYATIAAT

VTHN TTUVVYUAWIDFUATUNN TI1NA (WHI5U)

CO Analyzer Verification Test Report

Calibration Report No.: AP-C6710002
Calibrated Date: 1-Oct-24
G pm O Onsite

Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer API
Model: 300E SIN: ECOAI300E01034
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC 101 NOx Conc 46.50 FPM
SIN: 732 NO Conc 46,50 PPM
ZERO AIR Genearator ZAG7001 $02 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM

Expire Date: Mar 31,2026 EB0160267

Environment: Temperature__ 215 'C

Calibration Report

Humidity: 63 %RH

Zero Span
Status Ref g Drft Reference Reading Drift%
(PP PPN (PEM) (PPM) PPM)
Before 0.0 10 10 450 441 <10
After 00 03 0.3 450 449 0.1
Single Point Calibration Chart
50
45 %
@0 = e
—— —— Before

Reading (PPM)
REg

20
15
10

o0

Reference (PPM)

W5-103
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VTHN TTUVVYUAWIDFUATUNN TI1NA (WHI5U)

SO02 Analyzer Verification Test Report

CO Analyzer Verification Test Report

Calibration Report No.: AP-C5710002
Calibrated Date: 1-Oct-24

2 pm O onsite

Calibration Report No.: AP-S6710004
Calibrated Date: 1-Oct-24
G pm O oOnsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: 100E

Manufacturer AP|
SIN: ESOAI100E01218

Calibration System

Page:2/2
Detail Range Unit Before After Note
Date 1-Oct-24
Time 16:06
Range 0.1-1000 PPM PPM 50 50
Stability (0.1-2PP8 ) ppb 0.01 0.08
CO Measure 2500 - 4800 MV. mv 34263 34013
CO Reference 2500 - 4800 MV, mV 28507 2832.1
MR Rato 12+-05 121 121
Sample Pressure 26 - 30 in-Hg-A in-Hg-A 285 284
Sample Flow 720 - 880 cc/min ceimin 790 783
Sample Temp 44 - 52 deg C degC 482 482
Bench Temp 47 - 49 deg C deg.C 48 48
Wheel Temp 66 - 70 deg C deg C 68 68
Box Temp 27 - 50 deg.C deg.C 352 354
PHT drive 250 - 4750 mwv. mv 31148 31065
Slope 0.800 - 1.200 0.972 0.981
Offset 005 +-02 0.01 0.009
Gas Test Response
[ L) 1.0 03
a5 PEM 441 449 + 5% of Range

Calibrate By

Date:

a a 2 2 a o 4
mm%nmmmﬁm{mumﬁau ﬂmxmumﬁau UNINYAUNHATATAT

Callbrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
SIN: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
SIN: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__ 243 'C Humidity: 56 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
{opb) {pob) {ppD) _ {pgd) {o0b)
Before 00 0.7 07 400.0 392.0 -1.0
After 0.0 05 05 4000 403.0 04
Single Point Calibration Chart
500

Reading (ppb)

— — Belore

e U

Refarence (ppb)

W5-104
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VTHN TTUVVYUAWIDFUATUNN TI1NA (WHI5U)

S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6710006
Calibrated Date: 1-Oct-24

[ SO02 Analyzer Verification Test Report |
Calibration Report No.: AP-S5710004
Calibrated Date: 1-Oct-24
@ pm O onsite
: 2/2
[Test Function Value Norminal range Unix Betore After Note
1-Oct-24
1310
50 - 20000 PPE 500
[Stabiity (Zero Gas) <02 PPB D8
Flow 650 {+- 50) pedyven 683
0 - 5000 mv w8
Nornm PMT Detector mv 34
pVPS v ns
pces 2500 {+4- 200} mv -
RCELL TEMS 50 (+1- 1} Dreegee C 50 50
[BOX TEMP 2040 Dreegee G 341 327
PMT TEMP 7 (+-1) Drueges C 80 B0
UV g 1000-4800 mv 40340 40340
mp Raso 30-120 5% 1140 1140
ISTR. Light (Zero Gas) <100 PPB 29 29
Park PMT mv 447 sy
Dark g mv 51 51
SAMP PRES NHg-A 281 218
Electric TestOptic Test
T Vors my 2004 2020
302 Corc PB 1002 1010
[S02 Stope 0.820 0866
502 Offset mv 65 130.1
Stabifty =1 Zero ] 21 01
Stabiity a1 Span < 2 ppb @ 400 pebd ] 06 02
|Gas Test Response
[Zero Gas (000 PPB) 0 [ 0.8
400 ppb 3920 4030 + 5% of Range

Span Gas (400 PPB )

Calibrate By

Date:

MAININNMAAI FUIAdeN Az Ao ¥HIINAUNYATIAAT

G pm O Onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP|
Modei: 100A SIN: ESOAIT00E01002
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
S/N: 792 NO Conc 4550 PPM
ZERO AIR Genearator ZAG7001 $02 Conc 4559 PPM
SIN: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__244 'C Humidity.__ 57 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(ppb) {pob) {ppb) {ppb) S— 1]
Before 00 1.0 10 400.0 3940 08
After 00 06 06 4000 4040 05
Single Point Calibration Chart
500
400
2
2 a — — Before
g
3 0 e AR
x
100
o

Reference (ppd)
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S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6710006

VTHN TTUVVYUAWIDFUATUNN TI1NA (WHI5U)

NOx Analyzer Verification Test Report

Calibration Report No.: AP-NET10007
Calibrated Date: 1-Oct-24
= a =
PM Onsite
Instruments Information

Page:1M1

Analyzer Type: NO/NOZINOx Anatyzer
Model: 200E

Manufacturer AP
S/N: ENOAI200E02788

Calibration System

Calibrated Date: 1-Oct-24
B pm O onsite
Page:2/2

[Test Function Vaiue Norminal range Unit Before Atter Note
st 3-0ct-24

T 1345

Fangs 50 - 20000 PPe 5000

Stability (260 Gas) PPB 02

fSampie Flow ecfmen 5920 8910
FMT Datecior mv 610

oem PMT Datiscior mv 652

WPS v eoro 7.0
pces mv .
RCELL TEMP Dreeges C 500 50.0
[pox TEMP 2040 Dreeges C M0 341
PIT TEMP 7 (41-1) Dreeges G 80 80
JUV lamg 10004800 mv 19810 19810
Lamp Ratio 30120 % 826 826
STR Light (Zero Gas) <100 PPB 615 61
Sark PMT my 38 38
Dark lamg my 570
SAMP PRES 20-30 contant N-Hg-A 283
Electric Test/Optic Test

PMT Voits 2000 (+- 500] mv 16820

502 Cone +- 250) P8 8410

502 Stope 1224 0
S02 Offset mv 248 &0
[Stabilly a1 Zero P8 02 02
S1atitty at Span < 2 pgb 2 400 ppb PPE 02 a2
[Gas Test Respanse

ara Gas (000 PP8) 0 pob 0 o6
Span Gas (400 FPE ) 400 pob 3840 4080 + 5% of Range

Calibrate By

Date

MAININNMAAI FUIAdeN Az Ao ¥HIINAUNYATIAAT

Calibrator Unit Standard Gas
Dilutor Model ESA MGCT01 NOx Conc 45.50 PPM
SIN: 792 MO Conc 4550 PPM
ZERO AIR Genearator ZAGTOM 502 Conc 4550 PPM
SIN: 644 CO Conc 4507 PPM
: r 31 EB0160267
Environment: Temperature_ 243 "C Humidity: __57 __%RH
Calibration Check { Before adjust )
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppo) (ppb) (ppb) Drift%
NO 13 ] i3 4120 A00.0 15
NO, 0z 00 02 40 0.0 05
NOx 15 00 15 416.0 4000 20
Calibration Check ( After adjust }
Zero Span
GAS Reading Value | Expected Value Dift Reading Value | Expected Value
{ppb) {ppb) {ppb) {ppb) {pph) Drift%
NO 06 o0 0.6 4036 400.0 04
NO; 04 0.0 0.4 14 0.0 02
NOx 1.0 0.0 1.0 405.0 400.0 06
Singla Point Calibration Chart
450 4160
o 400 50
£ 350
g 300
3 250 =
c 200
= 150
i 100
50 114
]
00'?

NE Refarance Vate (pp)
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[ NOx Analyzer Verification Test Report 1

Calibration Report No.; AP-NE710001
Calibrated Date: 1-Oct-24

&=

= PM o Onsite
Instruments Information

Page:11

[ NOx Analyzer Verification Test Report |
Calibration Report No.: AP-N6710007 Page:1/1
Calibrated Date: 1-Oct-24
PM “ Onsite
Page:2/2
w8t Function Value Norminal range Unit Befors After Note

Date 1-0ct-24
Time 1010
IRange 0 00 - 500.00 PPB PPB 500 500
[Statality (Zero Gas) <02 PP 05 02
[Samphs Flow 50041 50 ctimin 511 532
Gzonn Flaw l60-90 Geivin [ 80
T Detactor 10-5000 mw 774 64
PZERO -20-150 v 542 542
HVPS 400-800 canstart v 819 518
oCPs 2500 +- 200 mv 2
RCELL TEMP 50+/- 1 Oreegoe C 50 50
BOX TEMP 2035 Drecgoe C 337 29
PAT TENP 7+ Drosgos C 71 71
25 TEMP 50+1- 4 Dresges C 3
JMOLY Temp 318 +1- & Dresges C 3144 3150
[RCEL PRES 1410 contant IN-Hg-A "0 10
[SAMP PRES 120-30 contant IN-Hg-A 290 294
INO Slope 1+-03 0a20 0.801
[Nox Slope 1403 0.840 0813
O Ottsat 10 10 + 150 mv 102 153
INOx Offset 10 %0 + 150 mv 20 34
Span and Cal Vakues
Zoro Vale NO o Db 13 06

NOx 0 opb 15 10
Span Value NO 400 ppb 4120 4006

NOx 400 pob 4160 4050

Calibrate By

Date:

a a 2 2 a o 4
ﬂ?ﬂﬂ%??ﬂﬂ1ﬁ1ﬁ@]§ﬁ\ﬂl’m'gﬂu ﬂmxﬁQLL’Jﬂé’f’JﬂJ UNINYAUNHATATAT

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP|
Model: 200E SIN: ENOAI200E00205
Calibration System
Calibrator Unit Standard Gas
Dilutor Model 101 NOx Conc 46,50 PPM
SIN: 792 NO Conc 46,50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45,59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EBO0160267
Environment: Temperature_24.1 "C Humidity:__57 %RH
Calibration Check ( Before adjust )
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 3.2 00 32 4700 4000 12
NO, 14 0.0 14 20 0.0 02
NOx 46 0.0 46 4120 400.0 15
Calibration Check ( After adjust )
Zero Span
GAS | Reading Value | Expected Value Dnift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.4 0.0 04 403.0 400.0 04
NO, 03 00 03 20 0.0 02
NOx 0.7 0.0 0.7 405.0 400 0 06
Single Point Calibration Chart
450
5 400 48
= 180
g 300
g 250 = s
% 200
= 150
2 100
50 148,
o ¥
000"

NO Reference Value
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NOx Analyzer Verification Test Report

VTEN TTUVVYUAWIDFUNTUNN TINA (WHI9U)

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Custormer: BANGKOK INDUSTRIAL
GAS COLTD

Part Number. EO4NISSE15A00V3

Cylinder Number EB0160267

Laboratory: 124 - Plumsteadville - PA

PGVP Number: A12023

Gas Code CO,NO,NOX 502 BALN

iration Di

Certifcaton performed n 3
BLON- 121531, vsng Do assay crocodurs lsnd. Asaybce!

Number:  160- 71
Cyfinder Volume: 1440 CF
Cyfinder Pressure: 2015 PSIG

Valve Outlet:
Certification Date: Mar 31, 2023

31, 2026

660

“EPA Tracaetitty Protocol for Assay and Canficascn of Getecus Caktration Standards (Vay 2012)° documant EPA
o et m

s cybor has @ lotal msayses!

sncarainty 85 5103 bekow weh o confidgence iovel of 95%, The's am no mprdcant impuitien which aflect the s of thes caibryson mixiue. AN coscaniralions are o &
maleimcls bavs unlass oferwise notid, Tha sexully reiate G [0 o e tasied, The report shall not be rproduced sxzept i Al w vt apgroval of Ihe labomnry. Do

ANALYTICAL EQUIPMENT

Not Use This
ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncartainty Dates

—_— — —
NOX 45,00 PPM 46,50 PPM ] +-1.4% NIST Traceatie 02472023, 033172023
NITRIC OXIDE 45,00 PPM 46.50 PPM Gt +1-14% NIST Traceabie 0G/24/2023, 0331/2023
SULFUR DIOXIDE 45.00 PPM 4550 PPM at +-1.0% NIST Traceable 0002412023, 031212023
CARBON MONOXIDE 4500 PFPM 4507 PPM Gt +/- 14% NIST Traceabie 0¥242023
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
—_—

NTRM  210607.22 CCT08067 48.41 PPM NITRIC OXIDENITROGEN - 1.2% Sep 21, 2025
PRM 12388 DE87660 991 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 22, 2022
Gms 124206889104 CC322508 4.326 PPM NITROGEN DIOXIDE/AIR v-20% Fob 21, 2025
NTRM  160610-01 CCaTII66 49.02 PPM SULFUR DIOXIDE/NITROGEN -0.8% Mar 22, 2028
GMIS 472120228109 €80141209 50,08 PPM SULFUR DIOXSDE/NITROGEN o-10% Dec 21,2026
co 220608 CCr44788 2501.8 PPM CARBON MONOXIDEMNITROGEN  +/0.5% Sep 30, 2020

Calibration Report No,; AP-NET10001 Page: 111
Calibrated Date; 1-Oct-24
e
< em Onsite
Page: 22
[Test Function Valus Morminal range Unit Bafors Afver Note
ate 1-Oct-24
(Tme 13:25
Fange 0.0 - 500.00 PP& 5000 5000
fSiabilty (Zero Gas) =02 05 62
[Fample Flow {500 50 4740 4410
Sz Flow (50-80 ™0 .0
PMIT Dedocior (0-5000 245 62.2
TERD 20150 [ 67.5
HVFS H00-300 constan W A0 &30
nces 2500 +- 200 i - -
HCELL TEMP 5041 1 DOroagee C 50.0 50.0
B0 TEMP f20-25 Droagee C .5 ans
[Pt TEMP 7 w1 Dirsapes C 7o TA
T 5047 4 Dresges C z
MOLY Tamp 115 - § Diressgee G 315.0 ELLnd
JRCEL PRES 410 conbanl IN-Hg-A 4320 7.80
[SAMP PRES 20-30 contant IR-Hg-2, bl 2.6
MO Slape 14-03 1256 1032
. Siape 1 +i-0.3 1232 1.048
NG Ot 10 1o + 150 my 450 6.80
Ny Cffsat 10 to + 150 my -5.00 -1.50
Span and Cal Vahees
Zern Value MO [ s 32 04
HO% (1] ] 456 (%
Span Valua ] 400 pat 410.0 4030
M 400 prin 20 4050

Cality

a 2 2 a o 4
ﬂ?ﬂ%%??ﬂﬂ1ﬁ1ﬁ@]§ﬁ\‘m’m'gﬂu ﬂm%ﬁQLL’Jﬂgf’JN UNINYAUNHATATAT

SIEMENS ULTRAMAT 6 NIKD5TS

Nicolet 1SS0 FTIR ALP2010245 NO

Nicolet iS50 FTIR AUPZD10245 NO2
Nicolet 1550 FTIR AUP2010248 S02

Analytical Principle Last Multipoint Calibration
NDIR Mar 07, 2023
FTIR Mar 09, 2023
FTIR Mar 23, 2023
FTIR Mar 16, 2023

Trind Data Available Upon Request

NOTES:Gross We
Net Weight 4.8 K,
PO# 5223001123
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THAI METEOROLOGICAL DEPARTMENT
THAI METEOROLOGICAL DEPARTMENT

.
& st Corutct @ I

lssued by: Callbration & Test Section : Meteorological Instruments Bureau The Result of Calibration
Dato of Issue 24 October, 2024 Certification No. 35%24 Sansor model EWSNV110Ws2511 Certification No. 359/24
Page : 1 of 6 24 October, 2024 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Object : witailensingaiiminm Ultrasonic Amemeometer | Pressure | Vacumm | Velocity Veloelty Correction
misec foches 20 | inches 120 | m/3c0 mivec misec
Manufacturer ; Novalynx 1.00 = >, - 04 0.60
302 * » - 27 032
Type ! Dats Logger 110-WS-250L-D 5.00 > _ s 49 0.10
7.04 2 - - 70 0.04
Serial No. EWSNV110WS2511 902 3 . ) 90 0.02
1101 a 2 . 110 0.01
Cubtomer. 1301 - - - 129 ol
15.01 & = - 150 0.01
17.02 = » * 169 0.12
Caiibration Condition : Temperstwe 25.1 °C  Barometric Pressure  1009.2 hPa
20.02 = & - 20.1 -0.08
NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 81563
Wind Aloft Plotting Board.
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sac
WIND DIRETION TESTED WIND DIRECTION
: Untrasonic Anemometer Model DA-650-3TV (sensor TR-00AH)
0
Serial Number 110730029 (sensor 120629586) 9
920 90
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 misec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8380/94 180 180

: Thermoschneider No.918802

a a A P A a o
MAIBINUIFTATTAULIATDY ﬂm%ﬁQLL’Jﬂgf’JN iJWTJ‘VIfﬂﬁiJLﬂEﬂﬁﬁTfTﬂi( N5-109
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THAI METEOROLOGICAL DEPARTMENT

@ m———
The Result of Calibration

EWSNV110WS2511 The Result of Calibration

@ THAI METEOROLOGICAL DEPARTMENT

Seasor model
Certification No. 359/24
24 October, 2026 Page : 3 of 6 Seasor model EWSNVI10WS2511 Certification No. 359/24
24 October, 2024 Page : 4 of 6
Standard Barometer Tested Barometar Corrsction
tossasd st Standarg Temperaturs Sensor Resding
1010.12 1009.36 076 . Taadng
1010.35 1009.53 0.82 'c 'c .c
101058 1000.72 084 = i =
101085 1010.12 073 -5 s A
1011.06 101024 081 & s 54
101146 1010.69 077
1011.82 101086 0.87
1011.95 1011.16 0.80
1012.15 1011.32 0.83
0.85
080
088
1010.14 1000.35 0.79
1009.95 1009.16 ore
1009.8¢ 100891 053
1009.45 1008.68 o7
1009.32 1008.54 o8
1009.11 1008.28 083

MAININNMAAI FUIAdeN Az Ao ¥HIINAUNYATIAAT
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VTEN TTUVVYUAWIDFUNTUNN TINA (WHI9U)

E THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Date of Issuc 24 October, 2024
Sensor model EWSNV110WS2511  Certification No, 359/24
24 October, 2024

Certification No. 35924
Page : 5 of 6 Page: 6of6
Standard Rolative Humidity Sensor Resding : Tufuse
Homidtty Reading Corection
% R.H. % RH % RAH.
i o8y 12 wisfentuilvefusasir irdsaiarh i¥e Davis Instruments 1y TIPPING
654 632 22 u

BUCKET Product No I 11173 e Fou i in

452 442 1.0

#huivifan1 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

No. 71082 unernnso WA Bigndesmustunzidoaveun?saile (02 mm./Tip)

Mechanical Engineer

FnnTEmIYMS

MAININNMAAI FUIAdeN Az Ao ¥HIINAUNYATIAAT
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THAI METEOROLOGICAL DEPARTMENT

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological instruments Bureau

Date of Issues 24 October, 2024 Certification No. 36024
Page : 1 of 6
Object : wiealensradngsluingn
Manufacturer : DYACON
Type g Dsta Logger CM-1
Serlal No. 130129 ID No. : NWSDCMS1200129
Customer

Calibration Condition : Temperature 251 °C  Barometric Pressure 1009.5 hPa

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

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/gec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586}
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity 8t 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8380/84
: Thermaschneider No.918802

a a =) 2 a o
mm%nmmmﬁmmumﬁ'ﬂu ﬂm%ﬁQLL’Jﬂgf’JN iJWTJ‘VIfﬂﬁfJLﬂEﬂﬁﬁTfTﬂi(

VTEN TTUVVYUAWIDFUNTUNN TINA (WHI9U)

THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor mode! NWSDCMS1200129 Certification No. 360724
24 October, 2024 Serial No, 1198 Page: 2 0of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasenic Anememeter | Pressure | Vacumm | Velocity Velacity Correction

misec faches 120 | fmeten 130 | mfS0C m/sec mirec

1.00 * = 3 10 0.00

3.02 = = - 29 0.12

5.00 > - - 50 0.00

704 > 4 = 69 014

9.02 - - - 9.0 0.02

11.01 - - - 1no 0.01

13.01 2 - v 130 0.01

15.01 » - - 150 0.01

17.02 = = ' 170 0.02

20.02 ¥ - - 200 0.02

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 92

W5-112
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@ THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Sensor Presure Model TPH-1 C

Serial No. 6235 Certification No. 360/24
24 October, 2024 Page : 3 of 6
Standard Baremeter Tested Barometer Corection

Pressure Pressura

1010.12 1008.81 0.31
1010.35 1010.08 0.27
1010.56 1010.28 030
1010.85 101048 037
1011.06 1010.72 0.33
1011.46 1011.12 0.34
1011.82 1011.58 0.26
1011.85 1011.64 031
101215 1011.83 032
101254 1012.26 028
1012.81 101252 029
101025 1009.88 037
1010.14 1009.81 033
1009.95 1009.63 0.3
1009.84 1009.45 0.39
100946 1008.12 033
1009.32 1008.12 0.20
1009.11 1008.92 019
1009.56 1008.23 033
1008.86 1009.56

Average
Mechanical Enginoer

a a =) 2 a o
mmmmmmﬁmﬁmmﬁﬂu ﬂmxmumﬁau iJ‘ViTJ‘ﬂfﬂﬁfJLﬂEﬂﬁ?ﬂﬁﬂg

UTHN TLUVVUAWIABUNTANN T1A9 (MH1YY)

THAI METEOROLOGICAL DEPARTMENT

@

The Result of Ca(ibraﬂon

Sensor Temperature Model TPH-1 C Certification No. 360:24

24 October, 2024 Serial No. 6235 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Cormection
‘c ‘c ‘c
458 456 00
30.2 03 0.1
15.1 151 0.0

Mechanical Engineer

W5-113
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@ THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Date of Issue 24 October, 2024 Certification No. 360/24
i TPH-1C i jon No. 36024
Sensor Humidity Model Certification e GutE
24 October, 2024 Serial No. 6235 Page : 5 of 6
Tu¥uses
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% RH. % RH % RH.
926 912 3 wisflentiuiivesusesis indesiash 8o Davis Instruments wuy TIPPING
654 848 06
452 448 04

#huuuuufane GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

No. 71082 uazerunsovh W1 frgndesmmnoazidonveunieaile (0.2 mm /TiP)

Fnssnngms

MAININNMAAI FUIAdeN Az Ao ¥HIINAUNYATIAAT
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MNTISTR ChLiRA N oaTY
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0391 MTC No. EEL. BP, 30/0467
CALIBRATION CERTIFICATE
Submitted by
Address
Calibrated at
Instrument Calibrated : Ambient Environment
Description : Sound Leve! Calibrator Temperature 23+3)°C
Manufacturer : Bruel & Kjacr Relative Humidity : (50 + 15) %
Model 4230 Ambicnt Pressure  : (101.325 + 1.500) kPa
Serial No, 1 1351075
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Prog abic A T TPA-303A SN OF 2214.
4. Digital Multimeter Agilent 34401 A S/N MY44005560,
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001
6. Audio Analyzer Keithley 2015-P S/N4106495.
7. Condenser Microphone B&K 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on [EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be d by standard phone using an insert voltage technique.
This instrument has been calibrated against d at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Insfitute of
Metrofogy (Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only,
Date of Receipt 9 Apr. 2024
Date of Calibration 10 Apr. 2024 1/ 2"
The results ielate coly to the items testad/calibratod o value
Advertising the Repan Certificate and publicty of the maults wxcept in full e pohibited uniess witten peerission is obtained from the governoe of TIST,

a a 2 a v a 1Y 4
ﬂWﬂ'J“]ﬂ'J‘V]ﬂ1ﬁﬂlﬁﬁ§ﬁ\nl’Jﬂ’gﬂu AUSTIUIANON UHNINGDUNHATAITAT

TSIy

VTHN TTUVVYUAWIDFUATUNN TI1NA (WHI5U)

TISTR WEC-TISLTE (9055

ALITEEA THGH 8907

Advertisng the Ropon/ Centificate ana pi,

THAIL.

Request Na. 21-67/0391

AND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP,

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

factor k = 2, providing s level of confidence of approximaely 95%.

Neminal Ouiput of Unit Under Test = 94 dB re 20Ps at 1000 Hz

Acoustic Output in dB re 200Pa, Corrected to Reference Conditions: 101,325 kPa, 230 °C and 50 %RH.

1. Sound Pressure Level

3V0467

Standard Microphone Mensured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TECAH0942:2003 Class |
1/2 inch Bruel&K jacr 4180 93172 -0.28 +0.10 04048
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
142 inch Bruel &K jacr 4180 9949 -5.1 L5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TECH0942:2003 Class |
112 inch Bruel&Kjacr 4180 125 +0.50 £3.0%

Note : 1. No adjustment.

2, The calibrator pressure corection was not included.

nat included.
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