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TSP High Volume Sampler Calibration
Verification Report No
S0 DO249-EDOY TSP 01
™ ] =
1 maymsiaiuy
E 864827 Date: 3 Oct 25
Sampler: ETSP#31 Technical
Recorder ECR! 16336506 Apprav
CONDITIONS
7.5 scied Pressure (mem Hg
de 0 Temperature {deg K
Average Fress (P, Cormected A mm Hg)
Aversge Temp. (de Average Temp. (deg K) 3
— CALIBRATION ORIFICE
Brand Tisch Ervironmental, inc
Modol
Seraw 2
Plate ¢ H20 - T 1
est ¥ in;
1
1 010 Slope = 407713
B50 niercept =
620 Corr. coaft =
43
5 24 # of Obsenatons
| Range of Chart|
| at11 \7—‘1@.1
. /
Cafibrated by
i »
Approved by

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

L PM10 High Volume Sampler Calibration

Verification Report No.

S02600249-£001 AW 01

Sampler E
corder

CONDITIONS

Corrected Pressure (mm Hg)

e (deg K)
Comacted Av (mm Hg)
Average Tamp. (dog K)

CALIBRATION ORIFICE

578
Model: TE nasTr?
Serialg. 2067 4 Mar 25
3 Mar 26
Plate o H20 Qa 1 INEAR
Test # () (m3¥min (chart) REGRESSION
1 1.640 JaM
2 1438 33.04
3 1234 25.41
4 0.891 15.28
5 0773 1144
4 Calibrated by
| | |
f Y o 3 Oclober 2025
«
| é

Approved by

3 October 2025

W 008256

W5-83
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TSP High Volume Sampler Calibration

[TTB 13 Onslie
Sha: 3w idlumaud

UTM : N 1547,

Sampler. ETSPS.

Recorder

Verification Report No
50024/ 0

24915 date: 3 Oct 25

CONDITIONS

Corre:

Temperature (deg X)

Carrected Avg. Press. (mm Hg)
Average Temp. (deg X)

CALIBRATION ORIFICE

Brand Tisch Enviranmental, Inc
Model TE-50254

Serai

CALIBRATIONS

Pl o 20 K
Test ¥ (in 0] (chary (corrected)
1220 1877 Sicpe =
2 860 1489 Inercept =
K] 640 1 Corr. coaft =
4 4% 1
| 5 220 240 5
3 7 m3imin |
.
= «
4 Calibeatod by
i ¥y
Approved by
3 October 2025
This report shah v b seprceieced mxcagt A w54 P ren sgarovs o Evvins Co Lia
rrw ¥ 0voenses

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

PM10 High Volume Sampler Calibration

—

Verification Report No
S02600249.E001 PM 02

2] [ Onsie

Ste: 1w ifhunged

UTM : N 151

8 E 654519

Samplar: EPM10#1 1

Recorder. NCRT

Barometric Press. (

Temperature

eg C)
5. (hPa): 101

Averag

Average Temp (deg C): 30.0

amperatura (deg K)
cled Avg Press. (mm Hg)

Average Temp. (deg K)

2 (mm Hg)

CALIBRATION ORIFICE

Brand: Tisch Envronmental, Inc

Mode!: TE-50254
Sarigle: 20

4 Mar 25
3 Mar 26

CALIBRATIONS
0 Qa I Ic
Tast (n} (m3dmin) {chart) correcied)
1
3
4
Range of C
at SFR +10°
y C
Cabibeated by
i
A
o Approved by
r 2025
drannié 0108256
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Verification Test Report

Report Mo, S02600249-E003 | 001

Verification Test Report

Report No, S02500249-£003 / 001

Verification Date : 03 October 2025 Werification Date : 03 October 2025

Operate Information Operate information ] PM [ Onsie
Site : 1.3.n% site - lrwemnafuegud
GPS coordinates - 47Q N 1517306 E 664651 GPS coontingtes : 470 N 1517228 E 66810

Instrument Information Instrurient Information

Equipment . Sound Level Meter Eqizpment : Sound Level Meter

Manutacturer | Pulsar Manufactusar | Pulsar

Model : 44 Modal - 44
Serial No : 2187 Senal No - 1614
Scale Rang : 2008-140dB Scale Rang - 25dB-140dB
Class : 2 Class - 2

Reference Standard Reference Standard

Standard : Acoustic Calibrator Manufacturer © Pulsar Model - 103 S/N | 88071 Standard : Acoustic Calibralor Manudeciurer © Pulsar Model @ 103 5/N @ 58871

Certificate No. . EEL BP.65/0168 Cenificate No. © EEL.BP.§5/0163

Date due : 17 January 2026 Date due : 17 Jaruary 2026

Traceabilty : TISTR Traceabity | TISTR
Ambient Condition : Temperature 32.60 G Refative humidity 5420 % Ambiant Condition : Temparature 32.60 i+ Relative humidity 5420 %
Almospheric pressure 10133 hpa Alrmosphenic gressure 1013.3 hoa

Measurement Data Measurement Data

Refferance Value | Correction Value |  Adjustment UUR Reading W Error Acceptant Criteria Rafferance Value | Correction Valee | Adjustment UUR Reading Eeror Acceptant Criteria
(d8) (¢8) (d8) Initial Final (dB) (d8) (a3} (dm) (48] Initial Final (a8 (B
8383 03 9363 9387 94.03 l +1.0 2383 [ §3.93 #3.27 6309 018 £1.0

* UUR = Unit Under Referance flow ® UUR = Unit Under Referance fow

Acceptant Criteria - Sound Level Mete s 1405 B Apgegtant value | Sound Level Mater Clase 1 £0.5 98

Sound Level Meter Clgss 2 41.0 68 S T Mtar Litts 2 bhE iy

slibral .
Calibrated By Approve By Calibrated By: Approve By
25 Nate 3 Oct 5
Date 03 October 2025 Date 03 October 2025 Darte m ke w
The Results shown in this verificabon repor o i)

The Results shown in this verfication report refer ealy to ¥ This Calibratan Cetificate cannol be rep

This Calibration Certificate cannot be reproduced, @x

Usznweled 01/08/2568 ev.00 Usermele 01/08/2568 - SWM-05-06 Rev. 00

MAFrInamansaunaden aazdunadey yINMaunYasEa s HW5-85
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Calibration Certification Information

Cal. Date: March 4, 2025
|Operator:  Jim Tisch
|Calibration Model #:  TE-S025A

Rootsmeter S/N: 438320 Ta: 294 K

Pa: 7460 mm Hg

Callbrator $/N: 2067

Vol.init | Vol.FAnal | Avel. aH
Run (m3) (m3) (m3) {in H20)
1 1 2 1 2.00)
2 3 4 1 4.00)
3 5 3 1 5,
a 7 g 1 5.
5 9 1 1 a%
Data
it | ama | AHCEED) o |an(Tarpa)
(m3) (x-axis) (y-axis) Va__ (x-auis)
0.9907]  0.6967 1.4106 0.9957] 0.7002,
0.5864] 09776 1.9949 0.9914] _ 0.9826
0.9843]  1.0900 2.2304 09893 10955
09832] 11419 23393 05882 11477
0.9779| 1.3792| 2.8212 0.9828] 13862
m=_____ 2.06933 m=
QsTD b= 0.02815 QA b=
= 0.99997 r=
G
Vstd=[AVol((Pa-aP)/Pstd)(Tstd/Ta) i ! Va=|AVol((Pa-aP)/Pa)
Qstd=|Vstd/ATime 1 Qa=|Va/ATime
For flow rate
Qstd= w((,/mp,%—xl,’;‘;))a) I Qa= u-((,}ﬂ Ta/Pa )) a)

Tstd]  298.15 *K

RECALIBRATION

Pstd:| 760 mm Hg

Key
[3H: callbrator manometer reading (in H20)
(P rootsmeter manometer naaﬁg Tmm Hg)
Ta: actual absolute temperature

US EPA recommends annual recallbration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the

of Particulate Matter in

Pa: actual barometric pressure (mm Hi}

[6ntercept

the Atmosphere, 9.2.17, page 30

[ siope

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

wiow.tisch-env.cor

MAFrInamansaunaden aazdunadey yINMaunYasEa s

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

Certificate of Calibration

68-200034-1 Page : 10of2

Electronic Balance

Manufacturer : Sartorius Model : SECURA224-15
Serial No. : 0034803270 ID No. : ELABBALANCENO4
Capacity : 20 g Resolution : 0.000! g

On site calibration was carried out st the Balance Room, Envilab Co., Ltd.
(20410210) °C
{41.9 10 42.9) %

Ambient Temperature :
Relative Humidity

Air Pressure  : 10140 mbar

28 January 2025

28 January 2025

30 January 2025

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

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable 1o the International System of Units

Standard Weights
1D Na,

E261-E2624

The Uncertainties are for 3 confidence probability of approximately 95°

This cerificate may not be reproduced other than in full except with

FO031-03

CO2242009 07 Nov 2025

Cerl. No. Due Dae Traceability

National Institute of Metralogy (Thailund), (NIMT)

Approved by

W5-86
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Certificate No. : 68-200034-1 Page :

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

Departure of indication from nominal value

Noeminsl Value Cosrection Uncertainty

® (] i
0.0 0.0000 0.00012
0.1 0.,0001 0.00012
| 0.0000 0.00013

2 0.0001 0.00013
s 0.0000 0.00013
1o 0.0000 0.00013
20 00001 0.00014
50 =0.0001 0.00015
100 <0.0001 0.00020
200 0.0001 0.00038

This result of calibration was found 2ccurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on & standard uncertainty mutiplied by 2 coverage fictor k =

providing a level of confidence of approximarely 95%

Ecoentric error Load test 5 g

A B c D E

0.0004 0.0004 00005 0.0004 0.0000 g

Repeatability Load test 200 g

Stdev 000005 g

MAFrInamansaunaden aazdunadey yINMaunYasEa s

20f2
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VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer. AR LIQUIDE
(THAILAND) LTD
Part Number: ED4NISSE15A00V3 Referance Number:  160-403162830-1
Cylinder Number: EBO170003 Cylinder Volume: 1440 CF
Laboratory: 124 - Plumsteadville - PA ' Cylinder Pressure: 2015 PSIG
PGVP Number: A12024 Valve Outlet: 660
Gas Code: CO,NO NOX,S02,BALN Certification Date: Oct 23, 2024

E‘P""bﬂ Date: _Oct 23, 2027

Cartficaton paformed n 2ccorgancs wih “EPA Tracsebdty Protocs! for Assry and Certiication of Cutbration Stancuses (\y 2912]" documant EPA
G20 12531, using T assay r02ecurvs Ited. Anakrioal Nothodoogy G086 7t Mqut COmaCtine br aralytical nferiesence. TR Cykader hes » tatal
uncoriainty w8 sitied balow wih & confidercs level o 5%, Thare & 10 SQNECEN! QLIRS which atoc Ihe 5o o il caktvaion eadure Al conceeirators ar on &
MOMTOle tasE uninss ot arwes Noted Vh.n-:huﬂ-u“hﬂ-mw YIONMMMNWHm“hM'M‘WiﬁNW
Lise This Cyiscier bolow 100 peg, Lo

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 4530 PPM a1 +-1.0% NIST Trucanble 10M1&2024, 10232024
NITRIC OXIDE 45.00 PPW 45.30 PPM -] +-0.5% MIST Traceable 101162024, 10232024
SULFUR DIOXIDE 45.00 PPM 45,05 PPV a1 +- 0.7% MIST Traceable 101162024, 10232024
CARBON MONOXIDE 4500 PPM 4528 PPM (1} +- 0.6% NIST Traceable 101672024
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
omis 0CK1201202235 cCrseart 48.08 PPM NITRIC OXIDEMNITROGEN +-0.5% My 03, 2028
PRM 12404 APEX 1324257  50.04 PPM NITRIC OXIDENITROGEN +-0.4% Dec 22, 2023
oMms 124206850128 cC3zR0T 4.230 PPM NITROGEN DIOXIDENITROGEN  +/- 2.0% Jan 04, 2027
PRM C2382001.1 0153445 987 PPM NITROGEN DIOXIDEMITROGEN  +-2.0% MNav 22, 2004
GMIS 0712202310 ccasezre 48.92 PPM SULFUR DIOXIDENITROGEN  +-0.1% Jan 18, 2027
SRM 16930 FF25467 $0.33 PPM SULFUR DIOXIDEMNITROGEN  +-0.7% Jn 27,2023
CARSON MONOXIDE 020123 KALDOATIZ 4857 PPM CARBON MONCXIDENITROGEN  +-06% Fab 20, 2030
The BRM, NTRM PR or ROM roled obovs % only 1n meference o e GUIS Gsed in Bn sssey wnd ost sact of the srd
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Callbration
SHEMENS ULTRAMAT £ NIMDOS) NOW Oct 09, 2074
Nicolet S50 FTIR AUP2010245 NO FTIR Oct 17, 2024
Nicolet 1SS0 FTIR AUP20102¢8 NOZ FTIR Oct 03, 2024
Nicolet ISS0 FTIR AUP2010245 502 FTIR Sep 26, 2024
— —

Page 101

W5-87
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502 Analyzer Verification Test Report

Page:1/2
Calibration Report No.: API-6310003
Callbrated Date: 1-Oct-88
Elem [0 onsie
Instruments Information
Analyzer Type: S0Z Analyzer Manufacturer AP
Model: T100 SIN: 2034
Calibration System
tor Unit Standand Gas

[~ Dilutor Model ESA MGCTOT NOX Gon 45390 FEm

M a2 NO Conc 45.30 PP

ZERD AIR Genearator ZAGTIC 502 Conc 45.05 PPM
8IN: 644 CO Canc 4528 PP
Expire Date: OCT 232027  EBO170003
Environment: Tempersture__ 251 'C Humidiy:_ 58 %%RH
Validation Report
Zoro Span
Status Raferarnce Reading Drift Reference Reading Dl
tapk) o} e} {pok) et
Before| 00 08 08 400 325 0
L h.L il . 4000 AnA 0z

‘ Singlo Point Validation Chart

Reading (pph)

Refarance {pob)

Uszrnalal 01/0872568

MAFrInamansaunaden aazdunadey yINMaunYasEa s

Page:2/2
Calibration Report No.: APL&810003
Calibrated Date: 1-Oct-68
Eem O onsite
Test Function Value Unit Before Adter Noto
Date
Tima
Range ] 500 500
Stabilly (Zeeo Gas) PP 04 02
Sarmpla Flow chmn 066 €87
IPNT Detactor v 24.3 282
M PMT Detector 0 - 5000 " 4 343
pevPs 400-800 constant v 725 725
oors 2500 (+ 200] - . ES
ROELL TEM 50 (- 1) Drosges C 50 50
BOX TEMP 20-40 Oveagoe C 2246 5.1
[PMT TEMP 7 (4-1) Drouges C 83 83
LY lamp 10004800 v 3251 3251
Lamp Ratio 50-120 - 614 674
STR. Ught (Zero Gas) <100 PPB 385 38.5
Dark PMT 80) - (+200) my 218 278
Dark lemp -50) - [+200) mv 38 a8
SAMP PRES 120-30 corant WN-Hg-A 29 273
Eloctric TestiOptic Tost
1Y Volts 12000 {+/- 500) mv 2010 2008
502 Cong 1000 (44~ 250) PPg 1005 1003
502 Sicpe 1 (+- 0.3) - 1.084 1,053
S02 Oant < 250 v 4.7 =4
[Stabitty ot Zaro <02 ] 01 a1
Statiny at Span < 2 ppb € 400 ppb PPR 0.4 02
G Test Response
Zaro Gas 0.00 PPE) ) pob 08 04
Bpan Gas (400 PPE 400 pod 262.3 401.4 4 5% of Rango |

Calibrate By

dszmaly 01/08/2568

1-Oct-88

Approve By : !

Date:

e Nneedgiss

Neediss Supply Instrument Co.ktd

1.0c1-88

VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

W5-88
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Page:2/2
7 Calibration Report No.: £E5A-8810007
S02 Analyzer Verification Test Report Calibrated Date: 1-0ct:25
E pm [ onsite
Calibration Report No.: ESA-8810007 Analyzer Signal Valuss
Calibrated Date: 1-Oct:25 Dato | 1-Oct-25 [Tima | 13:11:00] |
Power Suppliee ]
[ P [] Onsle Option 0.00 mv +5 V Sensor S v
Instruments Information Page:1/2 va V 4088 mv 33V 33 v
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA. France 8 it s FRz i 359 -
Model: AF22e SIN: 2482 ok > s Aled s %9 U
jo24 V 12 A
Optical Banch
Calibration System Dark UV sig 0 mv Dark PM sig 83 | mv
UV ref 0 mv PM ref. 0 mv
Unit Standard Gas
Diioter Tiodel ESA WGCTOT Y R .| E— UV sig. 24.1 mv PM sig 1386 mv
SIN: 792 NO Conc 45.30 PPM hete 2 el 034
ZERO AIR Genearator ZAGT001 802 Conc 45.05 PPM Mean si 14 R rond i
SIN: 644 CO Conc 4528 PPM Raw sig 244 [ inst, moas. 228 ppb
Expire Date: OCT 23,2027 EB0170003 | UV Lamp a4.7 mA HY PM 2626 .80 mv
. < Sample
Environment: Temperature__258 _°C Humidty. 60 %RH intermal Tamp. 318 deg.C Chamber T 50 deg.C
. . IGas Pr 970 hPa Pump Pr. 356.5 hPa
Validation Report ” . S o =
ero pan
Status | Reference Reading Drift Relerence Reading Drii%
(ppb) {pet) wob) {pob) (2pb)
Before 00 10 1.0 400.0 3950 06
After 0.0 04 04 400.0 408.0 0.7
13
Single Paint ValldationChart | alidation B8y ‘5 \}‘/ﬁ(f‘al Approve By :
Supachal Anankijyingyong
Date 1-Oct-25 Date: 1-0ct-25

Reading (ppb)

400

Reference (ppb)

-~
ynaly 01/08/2568
Usemale 01/08/2568 FN-SVM-05-09 Rev.00 RN /0

a a 72 v 2 Y a Y s
MAIBIINIATATTULIAADN AUSTAULIAADN UH1INYIQYNHATANTAT W5-89



FwUMsAan WA AU Tuadeutsz$iil 2568

Fa '
TﬂNmssznmumma%un;amwwmm (ﬂfNﬁ 1) VIEN TTUVVUTINAFUNTAUNN 910A (UHIFY)

NOx Analyzer Verification Test Report

Validation Report No.:  API-6810001

Page:1/2 Validation Date:  1-Oct-25
Validation Report No.: API-6810001 B pm O onsite
:  1-Oct-25
Validation Date: [Analyzer Signal Values
P O onsite Date 1-0ct25 _ [Time | 14:14 [ |
2 iPower Supples
Instruments Information tion TV v TV Barmce 258 v
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP 433V aa \J 424V 23.96 v
Model: T200 S/N: 108 +12 V 11.88 \J v 499 v
4 V 30743 mv + 24V 24 A
) 03 82.74 mA
Calibration System Optical Banch
Standard Gas Dark PM sig 0.0 mv PM NO sig 8428 my
Dilutor Model ESA MGCT0T NOx Conc 45.50 B PM Nox sig. 107.0 mv PM Ny sig 86.71 mv
SIN: 792 NO Conc 46.30 PPM Sample
ZERO AIR Genearator ZAG7001 S$02 Conc 45.05 PPM Chamber T 60 dog.C intornal Temp. 3333 deg.C
SIN: 644 CO Conc 4528 PPM [Chamber P 17208 nPa PMT 1.46 deg.C
Expire Date: OCT 23,2027 EB0170003 Flow 47.21 Nifh Sample Pr. 9032 hPa
Environment: Temperature__24.9 "C Humidity: 60 %RH |
Validation Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO -12 00 12 3850 00,0 06
NO, -1 00 1.0 1.0 0.0 01
NOx 2.2 0.0 -2.2 396.0 400.0 -0.5
Validation Check ( After adjust )
Zero Span By _ Approve By :
GAS R i > Supachai Anankijyingyong
eading Value | Expected Value Dnft Reading Vaive | Expected Value Date: 1-0ct-25 Date: 1.0ct-25
(ppb) {ppb) (ppb) {ppb) (ppb) Drift% v - : z
NO 02 0.0 02 402.0 4000 0.2
NO, 0.1 00 01 10 00 0.1
NOx 0.1 0.0 0.1 403.0 4000 0.4

Analyzer Reading (NO)

dsenmetel 01/08/2568

NO Refarence Vil (ppb)

FN-SVM-05-08 Rev.00

MAFrInamansaunaden aazdunadey yINMaunYasEa s

szl 01/08/2568

€ Nneediss

Neediss Supply Instrument Co..Ltd
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VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

Aralyzer Reading (NO)

e nNneediss

Naedise Supply Instrument Co..Ltd

Page:2/2
NOx Analyzer Verification Test Report Validation Report No.:  API-6810002
Page:1/2 Validation Date:  1-Oct-25
Validation Report No.: AP1-6810002 O e O onsite
Validation Date;: 1-Oct-25 lAnalyzer Signal Values
@ pu O onsite Date [ 10ct2s  [rime | 14:14 | | ]
" Power Supples
Instruments Information (Option 1362 mv +5 V Sansor 4.99 v
Analyzer Type: NO/NOZ/NOx Analyzer Manufacturer AP +33V 33 v 24V 2396 v
Model: T200 SIN: 2468 H12v 11.88 y wch 490 y
4V 3974,3 m I+ 24V 24 A
) 03 82.74 mA
Calibration System Optical Bench
Callbrator Unit Standard Gas Dark PM sig 0.0 mv PM NO sig 8428 mv
Dilutor Model ESA MGG 101 NOx Conc 45.30 PPN PM Nox sig. 107.0 m PM Ny sig 86.71 mv
SIN: 792 NO Conc 45,30 PPM Sampla
ZERO AIR Genearator ZAG7001 $02 Conc 45.05 PPM (Chamber T 60 09.C Intomal Tomp. 33.33 deg C
SIN: 644 CO Conc 4528 PPM Chambar P 1720.8 hPa PM T 148 deg.C
Expire Date: OCT 232027 EB0170003 Flow 4721 Nih Samgle Pr 9832 hPa
Environment: Temperature__249 °C Humidity: 60 %RH
Validation Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Dt Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 27 00 27 3850 4000 06
NO, 06 0.0 06 10 0.0 0.1
NOx 21 0.0 21 398.0 400.0 05
Validation Check ( A st
(A nigust) Validation By Approve By
Zero Span
GAS | Reading Value | Expecied Value Deift Reading Value | Expected Value Date: 1-0ct-25 :
{ppb) (ppb) {ppb) Drift%
NO 0.7 0.0 0.7 3955 400.0 0.6
NG, 0.2 0.0 0.2 36 0.0 0.5
NOx 0.5 0.0 0.5 399.1 400.0 0.1
Single Point Calibration Chart

NO Refererce Value

sy 1d 01/08/2568
semaly 01/08/2568 e

a a 72 v 2 Y a Y s
MAIBIINIATATTULIAADN AUSTAULIAADN UH1INYIQYNHATANTAT W5-91
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spw - Page: 272
CO Analyzer Verification Test Report Vol kdation Ragort Moi: E8A 0610008
Page:1/2 Validation Date: 1-Oct-25
Validation Report No.: EBA-GB10005 Gl oni B o
Validation Date: 1-Oct-25 ) nel
[Z pm L] onsite Detal Rango Unit Bafore After Note
Instruments Information IDate 1-0ct:25
Analyzer Type: CO Analyzer Manufacturer Environnement SA, France [Time 10:51
Modeal: CO12e SIN; 1202 —— 011000 PPM =y = o
Calib on System iStability (0.1-2PPB ) ppb 0.04 02
Tallbratar Unk Tiandard Gas IcO ‘:lcn.mm 2500 - 4800 MV mv 44656 44313
v fade NOX Gone 45.30 PR ICO Reference 2500 - 4800 MV mv
Refere o o 3768.5 7
SN TA2 NO Conc 45.30 PPM ~r S0 e
ZERO AIR Genearator ZAGT001 $02 Cone 45,05 PPM N Rt 2408 1.19 1.20
SN; 644 €O Cone 4528 PEM Sample Prassure 26 - 30 InHg-A in-Hg-A 287 286
Explro Date: OOT 25,2007 ERO{70003 Sample Flow 720 - B30 ccimin coimn 004 808
Environment: Tempersfura__ 258 "C Hurmidity:__ 80 %RH Sample Termp 44 - 52 dog.C deg.C 485 433
Validati Ot Bench Temp 47 - 49 deg.C deg.C 48 48
! Toro 5 Wheal Temp 66 - 70 dog.C deg C 68 68
Status Raferance Reading DRt Reference Reading Box Temp 27 - 50 deg.C dog.C
FFM) (PP (PP (PP PN Do . ) 9o
Before 00 14 14 45.0 438 E¥] [PHT drive 759 »74750 mv. mv 2012.3 2013.5
After 0.0 08 08 45.0 461 01 Siope 0,800 - 1.200 1.197 1138
Offset 0,05 +- 02 0.015 0018
1Gas Tost Response
| — — Zoro Gas 0 PPV 14 0s
Single Paint Valldation Chart Span Gas &5 PPM 438 451 1 5% of Rongs
g S e Validation By Approve By 5!
%‘ n Supachai Anankijyingyong
E Date: 1-Oct-25 Date: 1-Oct-25

Referonco (PPM)

g S Neediss

Neediss Supply Instrument Co.,Ltd

wsenwld 01/08/2568

szl 01082568 FN-8VM-05-10 Rev.00

a a 72 v 2 Y a Y s
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CO Analyzer Verification Test Report
Page:1/2

Validation Report No.: ESA-6810009
Validation Date: 1-Oct-25

VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

G em [ Onsite
Instruments Information
Analyzer Type: CO Analyzer Manufacturer Environnement SA France
Model: CO120 SIN: 1203
Calibration System
Calibrator Uit Standard Gas |
v 1 NOX Conc 45.30 PPN
SIN: 792 NO Conc 45.30 PPM
ZERO AIR Genearator ZAG7001 802 Conc 45.05 PPM
SIN: 644 CO Conc 4528 PP

Expire Date: OCT 23,2027 EB0170003

Environment: Temperature__ 258 °C Humidity: 60 _ %RH
Validation Report
Zero
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPN (PEM) (PPM) (PRI
Before 0.0 1.0 1.0 45.0 44.4 0.7
After 0.0 03 03 450 451 0.1
Single Point Validation Chart
80
48
40
s s
‘ 3 | e Baios
2 2 4
g e e ] s Aner
& 15 4 |
10 {
51

Reforonce (PPM)

Urznaly 01/08/2568

a a 2 2 a o 'l
ﬂ1ﬂ3ﬂf13ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!nﬂﬁlﬂﬂ ﬂﬂ!sﬁﬁllﬁﬂé’ﬂll UHINIDUNHATAITAT

Page:272
Validation Report No.: ESA-6810009
Validation Date: 1-Oct-25
[ e [ onsite
Detail Range Unit Bofore After Note
Darte 1-Oct-26
Time 10:51
Range 0.1-1000 PPM PP 50 50
Stability (0.1-2PPB ) pob 0.04 02
CO Messure 2500 - 4800 MV mv 446586 44313
ICO Reference 2500 - 4800 MV mv 3768.5 37302
MR Ratio 12+-05 1.18 1.20
Sample Pressure 26 - 30 in-Hg-A in-Hig-A 28.7 268
Sarmple Flow 720 - 880 co/min co/min 904 868
Sample Temp 44 -52 deg.C deg.C 485 433
Bench Temp 47 - 49 deg C gag.C 48 48
Wheel Temp 66 - 70 deg.C deg.C 68 Ra
Box Temp 27 - 50 deg C deg.C 133 348
PHT drive 250 - 4750 mv mv 29123 29135
Slope 0.800 - 1.200 1197 1138
(Offsat 005 +-02 0 0715 0.016
Gas Yest Recponse
Z6r0 Gas 0 PPM 10 03
Epan Gas 45 PPM 444 481 4+ 4% of Ranga
Validation By ___ Approve By :L
Date: 1-Oct-25 Date: 1-Oct-25

8 NeedisSs

Neadiss Supply inctrument Co.

dsznwld 01/08/2568

Ltg
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Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 23 May, 2025 Cestification No. 261125
Page : 1 of 6
Object wisallammadngoisafing
Manufacturer DYACON
Type Data Logger MS-100
Serial No. 130149 1D No. EWSDCMS1200149
Customer

Calibration Condiion : Temperature 251 °C  Barometric Pressure 10092 hPa

NATIONAL STANDARD WIND TUNNEL : Vane Angel Bench Stand Mode! 18112
: Micromanometer  Theodor Friedrichs FCO14 Seried No. 9310119 : HOOK GAGE NO 1425
N.LS.T. Test Referance Number 731/241460 Standsrd Velocity st 20 - 30 mésec
: Untrasonic Ansmometer Model DA-650-3TV (sensor TR-80AH)
Serial Number 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity at 0 - 20 misec
STANDARD THERMOMETER  : Theodor Friedrich : Dry No.8390/34 Wot No. 8389/94

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

The Result of Calibration

Sensor Wind Speed & Wind Direction Madel WSD-1 G Centification No. 261/25

23 May, 2025 Serial No. 1340 Page : 2 0f 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrnsonic Asemometer | Pressure | Vecumm| Velocity Velocity Cerrection
misec I misee misec
1.00 - - - 10 0.00
am 30 0.02
5.0 - . . 50 0.00
7.04 - . - 70 0.4
9.02 - - . 9.0 0.02
1.0l - - - 1.0 0.01
1301 - . . 13.0 0.01
1501 - > - 150 0.01
17.02 . - ¢ 170 0.02
20.02 . - - 200 0.02
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WINO DIRETION TESTED WIND DIRECTION
0 0

90 90

180

270

Calibe

W5-94
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The Result of Calibration

Sensor Presure Model TPH-1 D

Serial No. 6473 Certification No. 261/25
23 May, 2025 Page : 3 of 6
Standard Barometer Tested Barometer Cormection

Pressure Pressure

1006.72 1006.6 012
1007.38 10072 0.96
1007.32 10072 012
100747 1007.0 037
1006.40 1006.3 0.10
1006.09 1006.0 0.09
1006.51 1006.4 on
1003.03 1002.9 013
1003.56 1003.5 006
1004.08 1004.0 009
1004.61 1004.5 on
1005.22 1005.1 012
1008.33 1005.2 013
1006.79 1005.7 009
1006.56 1005.5 0.06
1004.53 10044 013
100532 1005.2 012
1004.00 1004.0 009
1004.51 10044 on
1006.06 1005.0 0.08

Mechanical Engineer

MAFrInamansaunaden aazdunadey yINMaunYasEa s

The Result of Calibration

Sensor Temperature Model TPH-1 D

Centification No. 261/25

23 May, 2025 Serial No. 6473 Page ; 4 of 6
Standard Temparsture Sensor Reading
Temp. Reading Correction
c ‘c ‘c
467 456 01
303 30.3 00
158 156 0o

Cali

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)
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The Result of Calibration

Certification No. 261125

Sensor Humidity Model TPH-1 D
23 May, 2025 Serial No. 6473 Page : S5of 6

Swanderd Rolative Humidity Sensor Resding

Humiaity Reading Correction

% RA. % RH. % R

6.3 875 -12

65.1 €59 -08

423 428 -05

Cal
Mechanical Engineer

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

Certification No. 261/25

Date of Issue 23 May, 2025
Page: 6of6

Tu¥uses

= il T, g , X
wiaftenvuliveiusoadr inTesdadu e Davis Instruments Uy TIPPING

BUCKET ProductNo [ oo

uvuuHIn13 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.

71082 wnzemnand WA frdgndesmuneaziBuave,

sy
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Issued by Cafibration & Test Section : Meteorological Instruments Bureau

Date of Issue 10 Seplember, 2025 Centification No, 423/25
Page : | of 6
Object witaslensonngnilensinen
Manufacturer DYACON
Type Data Logger MS-100
Serial No 130151 1D No HCMS1200151

Customer

Caliration Condition : Temperature 25.1 °C  Barometric Pressure 1010.2 hPa

NATIONAL STANDARD WIND TUNNEL Vane Angel Bench Stand Model 18112
Micromanomedear Theodor Friedrichs FCO14 Serisl No, 9310118 : HOOK GAGE NO 1425
NAST Test Reference Number 731/241460 Standard Veiochy at 20 - 30 misec
Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity 8t 0 - 20 misec

STANDARD THERMOMETER : Theodor Friedrich : Dry No.B300/94 Wet No. 83868/94

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

The Result of Calibration

Sensor Wind Speed & Wind Direction Model WSD-1 F Certification No. 42325

10 September, 2025 Serial No. 1225 Page : 2 of 6
Standard | nook aaGE No. 1425 TESTED ANEMOMETER
i T
Uttrasonic Anemometer | Pressurs | Vecumm | Velocity Velocity Correction
misec e 330 | tackes 120 misex misec m/sec
100 - 10 0.00
EX17] - 30 0.02
5.00 50 0.00
7.04 - - - 69 014
9.02 - - 9.0 0.02
11,01 - - - 109 0.11
13.01 - - - 130 0.01
15.01 . S 149 011
17.02 - - 170 0.02
20.02 - . 199 012

Vane Angel Bench Stand Model 18112
Young Meteorological Instruments

WIND DIRECTION TESTED WIND DIRECTION
0 0
90 Ell
180 "
270

W5-97
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The Result of Calibration

Seasor Presure Model TPH-1 C

Serial No. 6276 Certification No. 423/25
10 September, 2025 Page : 3 of 6
Standard Barometer Testsd Barometer Cormection

Pressure Pressure

1007.78 1007.0 078
1007 .45 10086 6 0.8s
1007.19 1006.2 099
1005 08 1004.1 0.08
1004 .04 1004.1 0.84
100G.80 10081 080
1004.00 10033 070
1004.35 10085 086
1004.85 1004.0 085
1005.10 1004.3 0.80
1005.41 10045 091
1005.60 10048 0.80
100492 1004.1 0.82
100823 1004.4 0.83
1005.48 1004.6 0.88
1005.60 10048 0.88
1006.20 10054 0480
1006.92 10051 08z
1003.56 1002.8 075
1004.73 1003.9 0.83

Average

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

The Result of Calibration

Sensor Temperature Model TPH-1 C Cerification No, 423/25

10 September, 2025 Serinl No. 6276 Page : 4 of 6
Swandard Temparsture Sensor Reading
Temp. Reading Comection
'c ‘c ‘c
452 454 02
04 305 01
156 166 00

W5-98
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VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

The Result of Calibration

Sensor Humidity Model TPH-1 C
10 September, 2025

Date of Issue 10 September, 2025 Certification No. 423/25
Centification No, 423/25 Mo Sols
Serial No. 6276 Page : S of 6
Tususes
Standwrd Relative Humidity Sensor Reading
Humidity Reading Carrection
e itdoar R wifaenvuilvesuseair ininaindyu 8o Davis Instruments 1y TIPPING
926 965 29
652 6.5 13
w22 25 03

BUCKET Product No. I 1 o ui o fuufa

shuunAInI9 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.
az 4
71082 uazernnsosh 41K ddgndeanunieaziBuaveaninaile (0.2 mm/TIP)

Franadgns

a a 72 2 a o
ﬂ1ﬂ3ﬂf13ﬂﬂ1ﬂ1ﬁﬁ5ﬁﬂ!!'3ﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂllﬁﬂé’ﬂll Uﬁ13ﬂﬂ1ﬂﬂ!ﬂyﬁiﬂ1ﬁﬂ§
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VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TESTR)

21-68M0152 MTC Me. EEL. BF, 65/0163

Request No.

CALIBRATION CERTIFICATE

Submitted by

Address
Calibrated at

Ambient Environment

Instrument Calibrated :

Description : Acmstic Calibrator Temperature 1(23+3)°C
Manufacturce = Pulsar Relative Humidity {504 15)%

Model £ 103 Ambient Pressure (101325 + 15000 kPa
Serial No, £ 98971

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A 8/N 122037,

2. Measuning Amplifier Brocl&Ejaer 2636 SN 1537484,

3. Programmable Attenuator Tamugawn TPA-303A SN OF 2214,

4. [Hgital Multimeter Agilent 344014 5N MY 44005560,

3. Pressure Trensmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 414770122

7. Condenser Microphone B&K 4180 SN 2889871,
Calibration Procedore: CP-102-04 based on [EC §0842-2003. The sound pressure level of instrament was
mazasured by standard microphone using an insert voltages technigue.

This instrument has been calibrated againat standards maintained at Electrical and Elecironic Standards
Loboratory (EEL), which are traceable ta the InMernational System of Units through the Mational Instinste of
Metrology {Thailand}. )

The information on actusl reading is atlached herewith and the uncertainty limits qooted refer to the

measured values only.

Date of Receipt 10 Jan. 2025

Date of Calibration : 17 Jan, 2025 I lf;

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-6810152 MTC No. EEL. BP. 650168
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 200Pa at 1000 Hz

Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101325 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) 1EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.93 0.07 +0.10 +0.40 dB
2. Frequency

Tolerance limit
[EC60942:2003 Class 1
£1.0%

Standard Microphone Measured Frequency | Deviated value| Uncertainty

Type (Hz) (Hz) (Hz)

1/2 inch Bruel&Kjser 4180 1000.4 04 +1.5
3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class |
112 inch Brucl&Kjaer 4180 140 +0.50 +3.0%

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

Date of Calibration 17 Jan, 2025

-

Tihvie vt s v
Advaitisrg M ReponCedificab: snd publicity of the e

the g

the fems testedvcalibrated or vatue assier
1

The results re
on Is cbtained from the sovemer of TETR

opt i Ukl are peo

Addvertiung the Report/Certficate and publicty of the s

FMBLMTE (03 R, 5

MAFrInamansaunaden aazdunadey yINMaunYasEa s
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP. 650168

Request No. 21-68/0152
Nominal Output of Unit Under Test = 114 dB re 201Pa at 1000 Hz
Acoustic Output in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class !
1/2 inch Bruel&Kjuer 4180 114.01 0.01 +0.10 1040 dB
2. Frequency
Standard Microph M d Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Broel&Kjeer 4180 1000.3 0.3 +15 +3.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 2.05 +0.50 +3.0%
Note : 1. No adjustment,
2. The calib pressure was not included.
3. The micropk velume correction was not includs
Calibrated by
Date of Calibration 17 Jan. 2025
Date of Issue : 20 Jan, 2025 Ref : 2011268011000116001

End of Certificate 3

dts relate only to the Rems tested/calibeated or value assgned.

Ackvertisin the Report/Cenificate and putiicly of the results except In full are prohitited unless wiitten permissicn Is obtained from the govemor of TISTR

FMBLMTC.002 Rev.S

Haad Office Office/Laboratory

35 Mu 3 Tambon Khiang Ha, Ampho Khiong Luang, 660 Mu 2 Tamibon Banspooma, Armphos
Changwat Pathumilan 12120, Thaitand Changwat Ssmutpeakan 10260, Thakard
Tel. (46) 0 2577 9036 Tl 3 167260 ext. 115, 116

Fax (66) 0 2577 9008 (66) 08 a0
E-mail - mtc@tistrorth Website | waw.t

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VTHN STUVVUAILIAFUNFUNN 100 (WH1951)
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TSP High Volume Sampler Calibration

Verification Report No

00303-E001 -TSP 01

| i Crste
Site 13 nnvwsdmfivy

utK

Sampler

Recorder

CONDITIONS ]

Barometic Press, (hPa). 1007 §
Tempersture (deg C): 320
Average Press. (nPa): 10130

Average Temp (deg C) 300

Comected Pressure (mm Hg): 755.7
Tempersture (deg X). 3050
Carrecled Avg Press (mm Mg): 7598
Average Temp (deg K): 303.0

CALIBRATION ORIFICE

Brand 115Ch Emvironmental, Inc

Model. TE-5025A
Date Cenfied 4 Mar 25

Serial 2087 ) 5
— Due Date 03-Mar-26

206833
Q0

CALIBRATIONS |
Plate or Qsto ic LINEAR
Tost® (n) {m3imn chart) {correcied) RECGRESSION |
1 1010 1827 540 5323 -
2 850 1402 500 4928 Intercep!
3 620 1200 440 433 Corr coeft =
4 430 1.001 30
5 240 20 2168
.
o
Calibrated by
1 y
H
Approved by
3 Decamber 2025
v =L LI

MATNINmManiaunaden auzdunadey ¥INNdUNYATIANS

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

W10 High Volume Sampler Calibration

Verification Report No
S02500303-£001 -PM 01

T |
Sile 3.3 nyavnetabeoy
TRE Abs
Samper LM
Recorder ECRDS01907528
[ CONDITIONS |
Barometric Press. (hFa) Corracied Prassure (men Hg) 756 7
Tempersiue (dog C) Temperature (deg K)
age Press (hPa) Caorrected Avg m Hg) ¢
Average Temp {de: Average Temp (deg K) 3030
CALIBRATION ORIFICE N
nc
Date Certfied
= Due Date
[ CALBRATIONS
[P o i T LNEAR 1
eal# (char (e RESSION
1 34 54 e = 20 5429
2 33 04 Inkrcept = 10 0820
3 oL Corr. conll »
4 15.25 |
s 144 R
sarvations  $ |
I Range of Chan] 25
o T 1 10%
4 Calibeated ty
{ 3 Decarmiber 2024
o
é
Appeowed by
thszn s

W5-103
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TSP High Volumo Samplor Calibration

Vertfication Report No

SO2000300-E01/ROT 182 01

PM 3] Onsite
S Tsamoanenusvsed
UTM . N 1517286 E E64506

Sampler. ETSP8]
Recorder ECROSO6352508

CONDITIONS

Barometne Press
Temperanae

Awvarage Pross. (hPa): 10

Comoctad Prassure (mm Hgl 762 5

empersiue (deg K). 3

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

Comected Avg.P: mm Hg CORDITORS
Average Temp_(deg C): 300 Average Temp 0
Recrres e § 6 yveoed Pess ")
CALIBRATION ORIFICE ) poy "
o P
Beand Tisch Erwrommental Inc 0% Skope o 3L -
Modet T Qe Indeveapt z
Senad® Date Certified =
CALIS oN \
Fha peaprrafens EALISRATION BHMEE
— e — Twe Tad > e ZTE
CALIBRATIONS w08 e Gl
Plate o o 1 C 1 N e >
est o n chant (comacind) REG
CAUBNATONS
310 6520 5148 Siope | [T G 5 Fu WA
1000 480 4752 Wiercapl = 1 | T # " yedirs -t 3
3 760 20 4158 Corr coeft» 09887
4 450 M0 X e 3 13 0% “rge 5
280 W0 # ol Qhservatiors. 5 ® 4 - $ 08 resroms 2
— A = 3 i . i o= [
el . ‘ “ )90 ] ¥ 25 r 0
B AL ] Y - 2 » " " b )
¥ of Ctasvasorn
Rawge ol Crarl] | X
. ' S 5 =
«
Calibrated b
<
i 7 Jarwary 2025 =
. Cavzrated by
Approved by ‘
Approved by
o ; ; —-
o

MATNINmManiaunaden auzdunadey ¥INNdUNYATIANS
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VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

Sk
GFS cocronaes
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