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[ Verification Test Report [

Report No.:
$02200013-E001 -SLM 02

Verification Test Report

Report No.:
$02200013-E001 -SLM 01

O P™m [ Onsite UTM 47P N 1517757 E 665377 O pm [4] Onsite UTM 47P N 1518198 E 665848

Calibrated Date:

19 February 2022

Calibrated Date:

19 February 2022

Site : BTS gasuun’ Site : BTS maiua
Equipment: Sound Level Meter Equipment: Sound Level Meter
Manufacturer: PULSAR Manufacturer: PULSAR
Model: 44 Model: 44
Serial : 1973 Serial : 1968
Environment: Temperature 28 °C  Humidity 61 %RH Environment: Temperature 28 °C  Humidity 61
Reference Standard: acoustic Calibrator Model 106 Reference Standard: Acoustic Calibrator Model 106
Serial No. 87098 Serial No. 87098
Date of Calibration : Mar.12, 2021 Date of Calibration : Mar.12, 2021
Result of Test l Result of Test
Reference Standard Instrument reading Error Adjust Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
94.13 94.10 -0.03 94.13 94.13 93.90 -0.23 94.13
Date 19 February 2022 Date 19 February 2022
Approve By Approve By
Date: 19 February 2022 Date: 19 February 2022
This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd This report shall not be reproduced except infull.without the written approval of Envilab Co.,Ltd,

MAIr Inemanidanaden angTanadey minndunyasenaas
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TSP High Volume Sampler Calibration

Verification Report No.
$02200013-E001 -TSP 02

O PM I Onsite
Site: BTS taouuvi
UTM : 47P N1517767 E 665344 Date: 19 Feb 22
Sampler: ETSP#38 Technical
Recorder: ECRANG15315224 Approval
CONDITIONS
Barometric Press. (hPa): 1009.0 Corrected Pressure (mm Hg): 756.8
Temperature (deg C): 34.0 Temperature (deg K): 307.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 163957
Model: TE-5028A Qstd Intercept -0.01202
Serial#: 1328 Date Certified 19 Jan 22
CALIBRATIONS
Plate or H20 Qstd 1 ic LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.28 2,021 54.0 53.09 207185
2 923 1.829 520 51.12 12.3905
3 7.25 1622 48.0 47.19 Corr. coeff=  0.9914
4 487 1.331 40.0 39.33
5 345 1.121 36.0 35.39 #of Observations: 5
Range of Chart] 36
at1.1-17m3/min| 48
Calibrated by :
i
g b 19 February 2022
Approved by :

19 February 2022

T raport sl 01 b raproduced excoot il ot e writen soprovl o Enviab Co L

RS ——
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TSP High Volume Sampler Calibration

Verification Report No.
$02200013-E001 -TSP 01

O PM [J Onsie
Site: BTS sanuao
UTM : 47P N 1518202 E 665866 Date:
Sampler: ETSP#37 Technical
Recorder. ECRANG15315246 Approval
CONDITIONS
Barometric Press. (hPa): 1009.0 Corrected Pressure (mm Hg): 756.8
Temperature (deg C): 34.0 Temperature (deg K): 307.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Siope 163957
Model: TE-5028A Qstd Intercept 0.01202
Seriali#: 1328 Date Certified 19 Jan 22
CALIBRATIONS
Plate or H20 Qstd [ ic LINEAR
Test# (in) (m3/min) (chart) (corected) REGRESSION
1 11.28 2021 58.0 57.02 Slope = 23.2602
2 951 1.857 540 53.09 Intercept = 9.7972
3 779 1681 50.0 49.16 Corr. coeff=  0.9963
4 487 1.331 40.0 39.33
5 263 0980 340 33.43 # of Observations: 5
Range of Chart] 36
at1.1-1.7 m3min| 50
Calibrated by :

&

Approved by :

19 February 2022

19 February 2022

T repor Snal 1ot be reproduced excest eful, wihout e writen approl
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PM10 High Volume Sampler Calibration

UIHM sevvvudaarungann $1ia W)

Verification Report No.
$02200013-E001 -PM 02

PM10 High Volume Sampler Calibration

T PM G Onsie
Site: BTS slavuuvi

UTM: 47P N1517767 E 665344 Date: 19 Feb 22
Sampler: EPM#37 Technical
Recorder: ECRDS01618124 Approval.

Verification Report No.
$02200013-E001 -PM 01

CONDITIONS

Barometric Press. (hPa): 1009.0
Temperature (deg C): 34.0
Average Press. (hPa): 1013.0

Average Temp. (deg C): 30.0

Corrected Pressure (mm H): 756.8
Temperature (deg K): 307.0
Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg K): 303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-5028A Intercept -0.00753
Serial#: 1328 Date Certified 19 Jan 22
CALIBRATIONS
Plate or H20 Qa [ ic LINEAR
Test# (i) (m3/min) (chart)  (comected) REGRESSION
1 10.56 2023 52.0 3312 Slope = 11.0549
2 9.12 1.881 50.0 31.85 Intercept = 10.8862
3 722 1674 46.0 2930 Corr. coeff.= 0.9989
4 432 1.207 400 25.48 SFR= 1149
5 314 1.107 36.0 2293 SSP= 37.04
# of Observations: 5
Range of Chart| 36

at SFR £10% 38

T Calibrated by :

Approved by :

19 February 2022

19 February 2022

MAININNManiTandon anzdanadon nInndanuasmans

T3 AevnouIHE

T PM [ Onsite
Site: BTS mauay
UTM : 47P N 1518202 E 665866
Sampler: EPM#32 Technical
Recorder. ECRDS01618152 Approval -
CONDITIONS
Barometric Press. (hPa): 1009.0 Corrected Pressure (mm Hg): 756.8
Temperature (deg C): 34.0 Temperature (deg K): 307.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope 1.02667
Model: TE-5028A Intercept: -0.00753
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qa ] ic LINEAR
Test# (in) (m3/min) (chart) (comected) REGRESSION
1 10.56 2023 540 3439 Slope = 122571
2 962 1.931 520 3312 Intercept= 9.5699
3 7.72 1.731 480 3057 Corr. coeff= 0.9903
4 526 1.430 44.0 28.02 SFR= 1.149
5 397 1243 380 24.20 SsP= 3715
# of Observations: 5
Range of Chart] 36
atSFR+10%| 39
“, i Calibrated by :
) |
|
% By | 19 February 2022

Approved by :

19 February 2022

/NS
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO04NI9SE15A00V3 Reference-Number: 160-402021734-1

Cylinder Number: EB0140762 Cylinder Volume: 144.4 Cubic Feet

Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG

PGVP Number: A12021 Valve Outlet: 660

Gas Code CO,NO,NOX,S02,BALN Certification Date: ~ Feb 19, 2021
Expiration Date: Feb 19, 2024

Caertification performad in accordance with “EPA
600/R-12/531, using the assay proce

UIHM sevvvudaarungann $1ia W)

—

NOx Analyzer Verification Test Report

Il

Calibration Report No.: AP-N6502004

ity Protocol for Assay and Certification of Gaseous Callbration Standards (May 2012)" document EPA

edures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical

uncertainty as stated below with a confidence level of 95%. Thare are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/

5is uniess otherwise noted.

Do Not Use This Oyfindar below 100 psig.ie. 0.7 megapascals.

Calibrated Date; 1-Feb-22
= PM o Onsite
Instruments Information

Page:1/11

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 44.68 PPM G1 +/~1.4% NIST Traceable 02/12/2021, 02/18/2021
NITRIC OXIDE 45.00 PPM 44,62 PPM o1 +/-1.4% NIST Traceable 02/12/2021, 02/19/2021
SULFUR DIOXIDE 45.00 PPM 45.34 PPM G1 +/-1.1% NIST Traceable 02/12/2021, 02/19/2021
CARBON MONOXIDE 4500 PPM 4500 PPM G1 +/-1.0% NIST Traceable 02/15/2021
a NITROGEN Balance 0 2
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CCro7968 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025
PRM 12386 D685025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 €C323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15,2021
NTRM 0141709 KAL003190 49.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 08012341 KALD04716 4857 PPM CARBON MONOXIDE/NITROGEN +-06% Jun 07, 2024
The SRM. PRM or. RGM noted abovs s only in reference t the GHIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Calil
SIEMENS ULTRAMAT 6 N1KD579 NDIR Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jan 21, 2021
Nicolet iS50 FTIR AUP2010245 S02 FTIR Jan 21, 2021

Triad Data Available Upon Request
NOTES:

Gross Weight: 28.4 Kg
Net Weight: 4.5 Kg
PO# 5221000405

a a 2 2 a o g
mm%nwmmaﬂ%mmwﬁan ﬂmzamnﬂﬁ”@n HIINGAUNHATAITAT

Page 1 of 160-402021734-1

Type: NO/NO2/NOx Analyzer Manufacturer AP|
Ana‘y-LerMoydp:l' T200 SIN: ENOAIT20002470
Calibration System
Calibrator Unit o= thgdard i.;sM
i | ESA MGC101 onc 44
e Mg;’;' 792 $02 Conc 45.34 PPM
1 CO Conc 4500 PPM
P Geneara;:T gi\fﬂoo Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__25.1 °C Humidity:__54 _%RH
Calibration Check ( Before adjust)
Zero Span
GAS Reading Value | Expected Value Drift Reading Vaiue E)(pe((:lelsj )\Ialue e
b) (ppb) (ppb) pp! o
NO (gpg) (%;.)o) 36 3940 400.0 08
"NO, A4 00 | At | ow 0.0 B [:)i
NOx 5 00 _ 25 396.7 400.0 4
Calibration Check ( After adjust) -
Zero
GAS Reading Value | Expected Value Drift Reat:ingb\)lalue Expe((:::g)\/atue .
b) (ppb) pp!
NO (%pg ) (%F.)o 03 | 4014 400.0 02
NO, 0.1 0.0 04 0.1 00 o.g %
NOx 04 | 00 0.4 4015 400.0 0.
Single Point Calibration Chart
g
£
2
3
3
12
g
2
§
£
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NOXx Analyzer Verification Test Report | I NOx Analyzer Verification Test Report H
:1/1
Calibration Report No.: AP-NB502004 Page:1/4 Calibration Report No.: AP-N8502003 Fage
Calbrated Date: 1-Feb-22 Calibrated Date: 1-Feb-22
g PM o Onsite PM O Onsite
Paga:22 Instruments Information
L S . o s _ Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
oy SU. Model: 200E SIN: ENOAI200E01526
Time 10:10 i
Range 0.00 - 500.00 PPB PPB 500 500
Stability (Zero Gas) <02 PPB 05 0.2 = =
Sample Flow 500+/- 50 ccimin 511 532 Calibration System —T0
Ozone Flow 60-90 colm Calibrator Unit Standard Gas
= = = Conc 44.68 PPM
PMT Detect 0-5000 v 274 16.4 Dilutor Model ESA MGC101 NO Conc
S 5 G SIN: 782 sO2Conc 4534  PPM
AZERO -20-150 mv 54.2 542 = PPM
ZAG7001 CO Conc 4500
Vs 400 00 constant v gt 2] REGED Genear;;rc: 644 Expire Date: Feb 19,2024  EB0140762
DCPs 2500 +1- 200 mv =
ROELL TEMP o1 Dreegee.C o % Environment: Temperature__26.3 "C Humidity:_65_%RH
BOX TEMP 20-35 Dreegee C 337 329
PMT TEMP 7+ Dreegee C 71 71 Calibration Check ( Before adjust)
izS TEMP 50+/- 4 Dreegee C - - Zero Span
MPLY Terp Q164 & b el Lsl] Ll L) GAS | Reading Value | Expected Value Drift Reading Value | Expected Value "
RCEL PRES 4-10 contant IN-Hg-A 10 10 (ppb) (ppb) (ppb) (ppb) (ppb) Drift%
SAMP PRES 20-30 contant IN-Hg-A 29.0 294 NO 112 0.0 £ 112 3881 | _400.0 '21 : S
NO Siope 14103 0820 0.801 NO, | 40 0.0 40 __202___ 43‘;0 =0T
Nox Siope 1403 0.848 0813 NOx 152 0.0 152 4085 - -
INO Offset 10 to + 150 mv 102 15.3 Calibration Check ( After adjust)
INOX Offset 10 to + 150 mv 2.0 -34 Zero o g Va Efp:c:’ed alte
GAS Reading Value | Expected Value Drif eading Value 2
Span and Cal Values (pgb) (ppb) (ppb) (ppb) (ppb) Drift%
Zero Value NO 0 ppb 38 03 NO 02 00 | 02 398.0 400.0 03
NOX 0 opb 25 04 NO, 0.2 00 6z | a5 43600 | S gg
Span Value NO 400 ppb 394.0 4014 NOx 0.4 0.0 0.4 402.5 .
NOx 400 ppb 396.7 4015 A = -
Single Point Calibration Chart
(<)
€
Calibrate By Approve By : 2
-1
2
Date: 1-Feb-22 Date: 1-Feb-22 &
g
3
2

a a 42 v 2 ) a Y g
NMAIFINYITATAULNIAAON AUSTIULINADN W1INVIAUNHATATNT W4-42
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NOx Analyzer Verification Test Report | r S02 Analyzer Verification Test Report J

Calibration Report No.: AP-N6502003 Page:1/1 Calibration Report No.: AP-56502004
Calibrated Date: 1-Feb-22 Calibrated Date: 1-Feb-22
= | [ onsite
= pm L Onsite L Pm | Onsif , "
Page:2/2 Instruments Information e
Test Function Value Norminal range Unit Before After Note Analyzer Type: 502 Analyzer Manufacturer AP|
p el Model: 100A SIN: ESOAI100EU0091
Time 15:30 -
Range 0.00 - 500.00 PPB PP8 500.0 500.0
Stability (Zero Gas) <02 PPB 0.8 02 ” "
Sample Flow 500+/- 50 cclmin 470.0 476.0 Calibration SyStem Standard Gas
o Calibrator Unit Lol
zone Flow 60-90 colmin 90.0 76.0 NG Conc 4468 BEW
o = . > Dilutor Model ESA MGC101 O Conc
MT Detector 0-5000 mV 24.8 19.6 i 7 S02 Conc 4534 PPM
AZERO 20-150 mv 117 7.3 00 PPM
r ZAG7001 CO Conc 45
HVPS 400-900 constant v 768.0 7140 ZERO AR Genear;::: 644 Expire Date: Feb 19,2024 EB0140762
DCPs 2500 +1- 200 mv - =
RCELL TEMP 50+/- 1 Dreegee C 50.3 50.3 Environment: Temperature__25.5 °'C Humidity:__ 61 %RH
BOX TEMP 20-35 Dreegee C 28.0 275
PMT TEMP 7 +1-1 Dreegee C 7.7 7.8 Calibration Report
1ZS TEMP 50+/- 4 Dreegee C - - Zero Span
MOLY Temp 315 +/- 5 Dreegee C 313.1 315.0 Status Reference Reading Drift Reference Reading Drift%
RCEL PRES 410 contant IN-Hg-A 7.30 7.30 (ppb) (ppb) (ppb) {ppb) (Wb)s 7
SAMP PRES 20-30 contant IN-Hg-A 314 31.3 Before| 0.0 20 20 | 4000 4038 © ,0’1
NO Siope 1403 0.647 0963 | After| 0.0 01 0.1 =S| 400.0 012 |
Nox Slope 14103 0.652 0.940
NO Offset 10 10 + 150 mv 17.40 6.60
NOx Offset 10 1o + 150 mv 24.10 12.70 et — e —
Span and Cal Values. Single Point Calibration Chart
Zero Value NO 0 ppb 12 02
| 500 -
NOX 0 ppb 152 04 |
Span Value NO 400 ppb 388.1 398.0
NOX 400 ppb 408.3 4025 )
g
=
£
3
3
4
- - S
Date: 1-Feb-22 Date: x
0 Reference (ppb)
S re 5 e raproducad excer e = . shall not be raproduce

a a 72 v 2 ) a Y g
NMAIFINYITATAULNIAAON AUSTIULINADN W1INVIAUNHATATNT W4-43
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SO2 Analyzer Verification Test Report

SO2 Analyzer Verification Test Report J

Calibration Report No.: AP-S6502004
Calibrated Date: 1-Feb-22
[ em O onsite

Calibration Report No.: AP-56502003
Calibrated Date: 1-Feb-22

[ em [ onsite

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP|
Model: 100A S/N: ESOAIT10003031
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
IN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__25.5 _°C Humidity:__62__%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
pb) (ppb) (ppb) (ppb) (ppb)
Before 0.0 31 3.1 400.0 402.0 02
After 00 | 02 02 4000 ~400.0 0.0

Page:2/2
[ Test Function Value Norminal range Unit Before After Note
Date i-Feb-22
Time 1345 B
[Range 50-20000 |  PPB 500.0 500.0 —
Stabity (Zero Gas) <02 PPB 02 04
Sample Flow 650 (+-50) cclmin 592.0 591.0
PMT Detector  |o-5000 Y 2556 61.0 =
Norm . o - 5000 mv 59.7 652
H\;ps 1400-900 constant v 607.0 807.0
DCPS 2500 (+/- 200) - mvV T B s
RCELL TEMP 50 (\-1) Dreegee C. 50.0 50.0
[BOX TEMP - e é70-40 Dreiegeegi 34 7’ = 341 5 i
[PMT TEMP 7 (+1-1) Dreegee C 8.0 3 0 — -
UV lamp = o 1000-4800 my 1881.0 1981.0
Lamp Ratio 30-120 % 8286 826
STR Light (Zero Gas) <170707 P PPB 615 7(“ 7 >
DarkPMT 50 - 200 v 38 36
Dark lamp B T (-50) - (+200) mV i 56.5 57.0 i
SAMP PRES 20-30 contant IN-Hg-A 29.3 29.3
[Electric Test/Optic Test
PMT Volts 2000 (+/- 500) mv 1682.0 2044.0
SO2 Conc 1000 (+/- 250) PPB é471 0 o 1022.0 i 3
SO2 Slope 1 (;/-703) W o 1.224 1.104 T »
SO2 Offset < 250 mvV 248 8.0
Stabiliy at Zero <02 PPB 02 02 e
Stabiiity at Span < 2 ppb @ 400 ppb PPB 02 02
Gas Test Response
Zero Gas (0.00 PPB) 0 ppb 2.0 0.1
Span Gas (400 PPB ) 400 pob 4036 4012 + 5% of Range

Caltrate By _-_ -
Date: 1-Feb-22

MAIr Inemanidanaden angTanadey minndunyasenaas

| Single Point Calibration Chart

500 4

3
2
S
>
£
3
g
=

Reference (ppb)

W4-44
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S02 Analyzer Verification Test Report

Calibration Report No.: AP-§8502003
Calibrated Date: 1-Feb-22

Eem [ onsite

-CO Analyzer Verification Test Report

|

Calibration Report No.: ES-C6502004
Calibrated Date: 1-Feb-22
pv  [J onsite

| o= ey o e 7o 2 e;:ﬁ Instruments Information Page:1/2
Date 1-Feb-22 Analyzer Type: CO Analyzer Manufacturer Environnement SA. France
Time = 15:20 - L Model: CO12E SIN: NCOESACO12E356
[Range e 7; 20000 PPB 500 500
stabiy Zoro Gas) _ oz | e [ o 0z | [y Calibration System
[Sample Fiow 650 (+-50) Nl cofmin__ - 637 620 Calibrator Unit Standard Gas
PMY Dol 00 o, I o 20 Dilutor Model ESA MGC101 NO Conc 44.68 PPM
Norm PMT Detecior 0 - 5000 i mv 193 405 - SIN: 792 SO2 Conc 45.34 PPM
HVPS 400-900 constant v 632 630 ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
bcPs " |2500 (+- 200) mv . A e . SIN: 644 Expire Date: Feb 19,2024 EB0140762
RCELL TEMP _ 50 (+/- 1) [T T — N
50X TEMP 2040 DreegeeC | 354 360 Environment: Temperature__25.1 _°C Humidity:__66 _ %RH
PMT TEMP 7 (+-1) Dreegee C 85 8.0 n %
UV lamp 0 100 0 ;\4 2800 s 2800 & i cal’bratlon Report Z s
Lamp Ratio 30-120 % 829 829 ero pan
[STR. Light (Zero Gas) <100 P8 | 254 254 Status | Reference Reading Drift Reference Reading Drift%
Dark PMT v (-50) - (+200) mv 125 125 i )] sl ] EPM) g s
i £50) - (+200) =7 15 = e — 5 Before 00 1.014 5 450 45.98 1.4
SAMP PRES 20-30 contant IN-Hg-A 278 283 T After| 0.0 0.992 1.0 45.0 4573 0.8
Electric Test/Optic Test
PMT Volts 2000 (+/- 500) mv 2010 2022
SO2 CQ!TC .l i 1000 (-/A}.’}O) i . PPB 3] 1005 1011 - 7: — el
502 Slope 1 (+-0.3) - 1.040 0.824
SO2 Offset <250 mvV 51.9 B Single Point Calibration Chart
Stabilty at Zero Jeoz PPB 02 08
Stability at Span " |<2 ppb @ 400 ppb PPB 06 0.2 |
Gas Test Response |
Zero Gas (0.00 PPB) | 0 i ppb B 81 02 » | s
Span Gas (400 PPB ) 400 ppb 402.0 400.0 + 5% of Range g | ——a— Before
2
§ | ===d==- After
«

Calibrate By Appr

Date: 1-Feb-22
Reference (PPM)

nfullwithout

a a 72 v 2 a o
NMAIFINYITATAILIAD DN ﬂﬂ!‘;’,ﬁﬁll’mﬁjﬁm W1’Jﬂﬂ1ﬁﬂlﬂﬂﬂiﬁ1ﬁﬂg W4-45
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CO Analyzer Verification Test Report J

Calibration Report No.: ES-C6502004
Calibrated Date: 1-Feb-22

UIHM sevvvudaarungann $1ia W)

-

CO Analyzer Verification Test Report

]

Calibration Report No.: ES-C6502003
Calibrated Date: 1-Feb-22
Eem [ onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

I

Manufacturer Environnement SA. France
S/IN: NCOESACO12E355

|

Calibration System

[ pm | Onsite

Page:2/2
|Analyzer Signal Values
Date 1-Feb-22 Time 10:09:00
Power Supplies
(Option 0.0 mv +5 V Sensor 5
+33V 33 Vv E\/ o 242 B v
+12 \/7777 7‘118 77 +5V ] 51 i
+24 V 1.1 w i
Optical Bench
IR current ratiao 8847 mA Pbse current 6182 mVv
OptlcaliTi 7 T 460 deg.C Pbse T. 242 ) K deg.(; |
Measure sig. 506.4 - mV }K;eier Sig. 456.4 mv
M;n:ig. T as0 | mv Max Sig. o i 254;) =
Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito 1.109 = Internal Temp. 28.9 degC
Source Temp. 46.0 deg.C Gas F;es:;e ) 7? hPa
Up Presure | a0 hPa Flow 50 Uh

1-Feb-22

Date: 1-Feb-22 Date:

a a 72 2 a o
mﬂwnwmmammnnﬂﬁan ﬂﬂ!‘;’,ﬁﬁll’mﬁjﬁm W1’Jﬂﬂ1ﬁﬂlﬂﬂﬂiﬁ1ﬁﬂg

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__24.3 °'C Humidity:__ 62 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before| 00 -1.178 12 450 | 4681 20i |
~ After| 00 0442 | 04 450 4501 0.0
-
z
s
2
®
b
o

e infullwithout the wiitten apprc

WA-46
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6502003

Calibrated Date: 1-Feb-22

pm [ onsite

Page:2/2
|Analyzer Signal Values
Date 1-Feb-22 ITlme 10:09:00 l
Power Supplies
Option 0.0 mv +5 V Sensor 5
R — TR v TN e -
+12V 1.8 v +5V 5.1
+24 V 11 mv o
Optical Bench
IR current ratiao 884.7 mA Pbse current 618.2 mv
Optical T 46.0 deg.C Pbse T. 242 deg.C
Measure sig. 506.4 mv Refer Sig. 456.4 mv
Min sig. 945.0 mv MaxSg. 2;0 |
Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito 1.109 int;mal Te’rr’wp 289 deg.C
Source Temp.ﬁ - 46.0 T de?: T gas Presure ki 997 hPa
Up Presure 947.0 “hPa Flow 50 Uh
Calibrate By Approve By :
Date: 1-Feb-22 Date: 1-Feb-22

+ the

it

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHM sevvvudaarungann $1ia W)

RECALIBRATION
DUE DATE:
January 19, 2023

Calibration Certification Infi
Cal. Date: January 19, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
operator: [N Pa: 749.05 mm Hg
Calibration Model #:  TE-5028A Callbrator $/N: 1328
Vol. Init | Vol. Final Avol. ATime ap &H
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3190] 3.7 1.50
2 3 4 1 1.0220| 6.2 2.50|
3 5 6 1 0.9250| 7.5 3.00
4 7 8 1 0.8530 8.7 3.50|
S 9 10 1 0.6530] 148 6.00]
Data T
Pa \( Tstd
Vstd astd aH ‘P‘sta‘) “Ta ) ) @ AH(Ta/Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9941 0.7536] 1.2241 0.9951]  0.7544 0.7673
0.9907 0.9694 1.5803 0.9917] 0.9704/ 0.9906
0.9890 1.0646 1.7312 0.9900]  1.0656 1.0851
0.9874/ 1.1495 1.8699 0.9884/ 1.1506] 1.1721
0.9793 1.4996 2.4483 0.9802 1.5011 1.5346
m=| 1.63957 m= 1.02667
QSTD b= -0.01202 QA b= -0.00753
r= 0.99999 r=| 0.99999
Calculations
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[Vol((Pa-AP)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For flow rate
= Pa_\( Tstd |
Qstd-l Um(( (B2 ))4,) Qa= 1/m<( [aH{ Ta/Pa))h)
Standard Conditions
Tstd:|  298.15 'K RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calil 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) D ion of Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30.
b: intercept
'm: slope

W4-47
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Certificate of Calibration Certificate of Calibration

Certificate No. : 65-200022-1 Page : 10f2 Certificate No. : 65-200022-1 Page : 20f2

Submitted by : Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Equipment : Electronic Balance
- ” Nominal Value Correction Uncertainty
Manufacturer : Sartorius Model : SECURA224-1S
S () (8) (@
Serial No. : 0034803270 ID No. : ELABBALANCENO4
; . 0.01 0.0001 0.00011
Capacity : 20 g Resolution : 0.0001 g
0.1 0.0001 0.00011
Environment : On site calibration was carricd out at the Balance Room, Envilab Co., Ltd | 0.0000 000011
Ambient Temperature : (23.7t023.8) C 2 0.0001 000011
Relative Humidity (57.1 to 58.0) % 5 0.0000 000012
Air Pressure  : 1012.0 mbar 10 0.0001 000012
Date of Received : 02 February 2022 20 -0.0001 0.00013
Date of Calibration : 02 February 2022 50 0.0000 0.00014
Date of Issue : 09 February 2022 100 -0.0002 0.00020
2 -0.0004 0.0003
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

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

= dition 5 2 inty of i i
Edition 5, July 2015 This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2Ny

Reference Standard Instruments : This certilication is iraceable to the Intemational System of Units providing a level of confidence of approximately 95%

Standard Weights Eccentric error Load test : 50 g

1D No. Cert. No, Due Date Traceability A B c D E

E261-E2624 €02213103 18 Nov 2022 National Institute of Metrology (Thailand), (NIMT) -0,0001 -0.0002 -0.0002 -0.0001 0.0000 g
Repeatability Load test 200 g

Stidev. 0.00005 g

ALF0031-03

CAL-F0031-03

a a 72 2 a o
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ1ﬁﬂiﬁﬁll’mﬁjﬁm ﬂm‘;’,ﬁﬁll’mﬁjﬁm W1’J°V]ﬂ1ﬁﬂlﬂklﬂiﬁ1ﬁﬂg W4-48
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e Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 29 October, 2021 Certification No. 481/21 - .
The Result of Calibration
Page : 1 of 6
Sensor model EWSNVI110WS2503 Centification No. 481/21
B < . 29 October, 2021 Page : 2 of 6
Object wrasiensIaingatiening
Standard HOOK GAGE NO. 1425 TED ANEMOMETER
Ultrasonic Anemometer | Pressy r[\’.n\xmm Velocity Velocity Correction
Manufacturer Novalynx
misec w20 | inchessizn | misec misee misec
1.00 - - b 04 0.60
Type Data Logger 110-WS-26DL-D
3.02 = - ” 28 022
5.00 - s s 43 0.70
Serial No EWSNV110WS2503
7.04 - - - 7.0 0.04
9.02 . - - 9.0 0.02
Customer
11.01 - - 1.0 0.01
|
13.01 - - - 127 031 |
|
= 15.01 14.8 0.21 |
Calibration Condition : Temperature 25.1 ~C  Barometric Pressure 1011.2 hPa |
17.02 - 16.8 0.22 |
- 20.02 - 20.5 -0.48
NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Wind Aloft Plotting Board
Wind Aloft Plotting Board

N.IL.S.T. Test Reference Number 731/241460
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
5 2 WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730029 (sensor 120629586)
0 0
JAPAN QUALITY ASSURANCE ORGANIZATION
90 90
STANDARD THERMOMETER Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
180

STANDARD BAROMETER

a a 72 2 a o
mm&]ﬂmmmammnnﬂﬁan ﬂm‘;’,ﬁﬁll’mﬁjﬁm W1’Jﬂﬂ1ﬁﬂlﬂﬂﬂiﬁ1ﬁﬂg W4-49
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The Result of Calibration

Sensor model EWSNV110WS2503
IR AT The Result of Calibration
29 October, 2021 Page : 3 of 6
Sensor model EWSNV110WS2503 Certification No, 481/21
Standard Barometer Tested Barometer Correction 29 October, 2021 T

Pressure Pressure
0T e 092 Standard Temperature Sensor Reading
101054 101086 032 e . T
1011.21 1011.66 0.45 .c .C ,C
01163 52 455 458 03
o177 101 0.42 302 30.4 02
1008.92 15.4 156 0.2
1009.14
1009.30 1009.78 0.49
101037 !
1011.25 0.41
101170 1011.92 022

11.8 1012.19 ).38

10.77 101112 ). 3

1011.39 051

1011.13 1011.66 -0.53
1011.43 1011.92 0.49
1011.91 1012.18 0.28
1012.00 1012.45 0.45
1012.13 101272 0.59
1012.45 101298 0.54

Average

a a 72 2 a o
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ16ﬂiﬁﬁll’mﬁjﬁm ﬂm‘;’,ﬁﬁll’mﬁjﬁm W1’J°V]ﬂ1ﬁﬂlﬂklﬂiﬁ1€fﬂg W4-50
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The Result of Calibration

Sensor model

Date of Issue 29 October, 2021
EWSNVI10WS2503
29 October, 2021

Certification No. 481/21

Certification No. 481/21
Page : 6of 6
Page : 5 of 6 o
luSuses
Standard Relative Humidity Sensor Reading
Humidity Reading Correction - 2 )
I T BT

% R.H. % RH. % R.H. HWUIADRUVUYDIUIOIN lﬂiﬂi'}ﬂ‘:«lu ¥ ® Davis 1111 TIPPING BUCKET
835 9.2 67 ID No. EWSNV110WS2503 ¥imsaswmiivuiunduuuuuiangs GAUGE
624 68.1 5.7
425 478

aunsnii 1414 fisgnde

b

DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON NG\?BJS
2N

a A a (,
NI WALIDUAVDANT BB (0L

FensFngns

a a 72 2 a o
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ16ﬂiﬁﬁll’mﬁjﬁm ﬂm‘;’,ﬁﬁll’mﬁjﬁm W1’J°V]ﬂ1ﬁﬂlﬂklﬂiﬁ1€fﬂg
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Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau
Date of Issue 29 Octaber, 2021 Certification No. 480/21

Page : 1 of 6

Object AdngaleNIne
Manufacturer Novalynx

Type Data Logger 110-WS-25DL-D
Serial No. EWSNV1 1
Customer

ometric Pressure 10112 hPa

Calibration Condition Temp

NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 642

HOOK GAGE NO 1425 Wind Aloft Plotling Board
N.LS.T. Test Reference Number 731/241460

Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 1107 29 (sensor 120€

JAPAN QUALITY ASSURANCE O ANIZATION

STANDARD THERMOMETER Theodor Friec 8389/94

ch: Dry No.8

Thermo:

neider N0.918802 g 14 8 "
>, 93\

STANDARD BAROMETER ‘DigitaljBarometer Vaisala Ty B2 .\Nb_\tz‘g\r;t i

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHM sevvvudaarungann $1ia W)

The Result of Calibration

Sensor model EWSNV1

29 October, 2021

10WS2501

Certification No. 480/21

Page : 2 of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec nercsn20 | imchesiro | misec misee misec
1.00 . * - 03 0.70
3.02 24 0.62
5.00 49 0.10
7.04 6.9 0.14
9.02 - 8.8 0.22
11.01 . - 10.8 0.21
13.01 w 12.8 0.21
15.01 14.8 0.21
17.02 - 17.2 -0.18
20.02 21.0 -0.98

Wind Aloft Plotting Board

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED Wit

IND DIRECTION

0
90
180

270

0
90

180

20883

W4-52
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The Result of Calibration

Sensor model EWSNV110WS2501
The Result of Calibration
Certification No. 480721
2 0ctober, 202) il Sensor model EWSNVI10WS2501 Certification No. 480721
Standard Barometer Tested Barometer Correction 29 October, 2021 Page : 4 of 6
Pressure Pressure
1009.71 1009.76 0.05 Standard Temperature Sensor Reading
1010.54 1010.56 0.02 Temp. Reading Correction
1011.21 1011.09 0.12 c ‘c c
101163 1011.63 0.00 465 457 02
1011.77 1011.89 0.12 e 0,3 o
1008.92 1008.96 0.04 194 158 9
1009.14 1009.23 -0.09
1009.30 1009.50 020 |
|

1010.37 1010.29 0.08
1011.25 1011.09 0.16
1011.70 1011.63 0.07
1011.81 1011.89 0.08
1010.77 )2
1010.88 1010.83 0.05
1011.13 1011.08 0.04
1011.43 1011.36 0.07
1011.91 1011.63 028

1011.89 0.1
1012.13 1012.16 -0.03
1012.45 1012.42 0.03

Average

a a 72 v 2 ) a o <
NAIFINGIFITATTIULIAADY AUSTIULIANDN U1INGAUNHATATAT W4-53
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The Result of Calibration

Date of Issue 29 October, 2021

Certification No. 480/21
Page : 60of 6
Sensor model EWSNVI10WS2501 Certification No. 480/21
29 October, 2021 Page : 5 of 6 r’l‘IJ%J“UiEN
Standard Relative Humidity Sensor Reading
Humidity Reading Correction W o 4 o T S 4 . .
MIIANTUNUBIUIBIN IATBITARY BHD Davis 11Uy TIPPING BUCKET
% RH. % R.H. % RH. Y o
835 87.6 41 ID No.EWSNV110WS2501 ﬂ“ﬂi';‘IPJU!‘H(JLIﬂUllﬂ)F‘ULHIUUﬂ'HW’N GAUGE
3 7 4
62.4 65.2 2.8
425 432 0.7

DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No 71082 llag

s 1918 TagndesmusaziBuaveunsesile (0,2 mmpaib) 57

a a 2 2 a o g
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ16ﬂ§ﬁﬁll’mﬁjﬁ)ij ﬂm‘;’,ﬁﬁll’mﬁjﬁm HIINGAUNHATAITAT
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |

Request No. 21-64/0406 MTC No. EEL. BP. 68/0364 Request No. 21-64/0406 MTC No. EEL. BP. 68/0364
\
CALIBRATION CERTIFICATE 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 201Pa at 1000 Hz
| Submitted by | Acoustic Output in dB re 20Pa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.
Address 1. Sound Pressure Level ‘
Calibrated at d
ChaEe ‘ | Standard Microphone | Measured Sound Pressure [Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2 |
[ Instrument Calibrated : Ambient Environment ‘ 1/2 inch Bruel&Kjaer 4180 94.13 0.13 +0.10 +0.75 dB
Description : Acoustic Calibrator Temperature :(23+3)°C | 2. Frequency
Manufacturer : Pulsar Relative Humidity : (50 + 15) % |
Model 106 s Standard Microph M d Freq Deviated value| Uncertainty Tolerance limit
odel H ssure . 2
Ambient Pressure (101.325 + 1.500) kPa | Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
Serial No. #8098 ‘ 172 inch Bruel&Kjaer 4180 10003 03 +15 2.0%
Standards used : |. Digital Function Synthesizer NF Electronic DF-193A S/N 122037 ‘ 3. Total Distortion
| 2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Py ble A T} TPA-303A S/N OF 2214 | Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
S0 5 % Y 42:2003 Class 2
4. Digital Multimeter Agilent 34401A S/N MY44005560. ‘ ‘ Type %) (%) JEL603:22003 Class |
| | 1/2 inch Bruel&K jaer 4180 0.72 +0.50 +4.0%

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

Note: 1. No adjustment. ‘
‘ 2. The calibrator pressure correction was not included. \

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871 |
3. The microphone volume correction was not included.

| Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
‘ measured by standard microphone using an insert voltage technique
- ) . Calibrated by :
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 Calibration 12 Mar. 2021 |

Date of Issue 16 Mar. 2021 Ref: 2011264031001119001

Date of Receipt : 10 Mar. 2021 |
End of Certificate }

‘ Date of Calibration : 12 Mar. 2021

sted/calibrated or value assigned.
prohibited unless written permission is obtained from the govemor of TISTR. |

e results relate only to th

Th ults relate
ty of the results except in

tificate and public

‘ Advertising the Report/Certi

s nd publi

13 the R

of the results

FM.BL.MTC.002 Rev.4

W4-55

FM.BLMTC.002 Rev.d

a a 2 2 a o g
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ1ﬁﬂ§ﬁﬁll’mﬁjﬁm ﬂm‘;’,ﬁﬁll’mﬁjﬁm HIINGAUNHATAITAT
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4
o/

A59N 4/2564

v W

JuNN512 0 TuN 25-30 INB18U 2565

a a P P 2 v a o s
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Verification Report No.

SOZ200071-E001 -ISP 0t
7 7 Gnaile -
Site 8BTS maues
JTM &TPN1
f Approval
~_ CONDITIONS
Com 756.8
¢
Sorrec 750.8
CALIBRATION ORIFICE
357
CALIBRATIONS
Plate o 7 i
Tast# (m3imie art)
1 76 1882 50 4318
2 )34 1740 a8 a7.21
42 1642 4525
0 1304 03
126 1081 541 o
a1
e Calibrated by
'
1 25 Apeil 2022
e -

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHM sevvvudaarungann $1ia W)

——— - 1
TSP High Volume Sampler Calibration |

N

Verification Report No.

S02200071-E001 -T8F (02

M [ Onelle
Site

CONDITIONS

arrecte

) 1009.0
337

rrected

CALIBRATION ORIFICE

nvironmental, Inc

CALIBRATIONS

cormected

Calibrated by

W4-57
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PM10 High Volume Sampler Calibration )

Verification Report No

SOZZOOUTI-EOUT -PM 01

CALIBRATION ORIFICE

CALIBRATIONS

|
Plate or
Test# ) art, d
746 7 44 35804 |
2 618 44 54473 |
|
3 5 424 o 535
4 4 2 38.0 148
5 125 34 34 6
!
-
.
<

Calibrated by

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHM sevvvudaarungann $1ia W)

PM10 High Volume Sampler Calibration

Verification Report No

$02200071-E001 -PM 02

CONDITIONS

CALIBRATION GRIFICE

[ CALIBRATIONS

Calibeated by

W4-58



MenuNIAanuaswaeUgun T wadoulses1i 2564

P
Iﬂﬁﬂﬁi%’ﬂllsﬂuﬁiulﬁﬂfuﬂ?ﬂmwuﬂ1uﬂi (ﬂ%ﬂ:/‘l 2)

Verification Test Report

PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
$02200071-E001 -SLM 01

[Z] Onsite UTM 47P N 1518198 E 665853

25 April 2022

BTS mawuag
Sound Level Meter
PULSAR

ER

1915
Temperature 41 C Humidity 680 %RH

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

Date of Cakbration : March.21, 2022

Result of Test

Reference Standard
(dB)

8366

Instrument reading Error Adjust
(dB) (dB) (dB)

0.34 93 .66

Cakbrated By

Date

Approve By

Date

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHM sevvvudaarungann $1ia W)

Verification Test Report |

Report No.:
S02200071-E001 -SLM 02

O pm {Z] Onsite UTM 47P N 1517748

Calibrated Date: 25 April 2022
Site : BTS tacuun’
Equipment: Sound Level Meter

Manufacturer: PULSAR

Model: 44
Serial : 1897
Environment: Temperature 34.1 °C Humidity 60 %RH

Reference Standard: acoustic Calibrator Class 1 Mode! 4230 Bruel&Kjaer

Serial No 1351075

Date of Calibration : March.21, 2

—

Result of Test

Reference Standard Instrument reading Error
(dB) (dB) (dB)
9365 93.90 024
Calibrated By
Date

W4-59
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DUE DATE:

January 19, 2023

Cortfbats f Callfsation

Calibration Certification

ICal. Date: January 19, 2022
Jim Tisch
(Calibration Model #:  TE-S028A

Rootsmeter 5/N: 438320 Ta: 294 K

Calibrator S/N: 1328

Pa: 743.05 mm Hg

Vol. nit | Vol Final Avol, ATime ar aH
Run (m3) (m3) (m3) (min) | (mmHg) | (in H20)
1 1 2 1 13190} 3.7
2 3 4 1 LOIZOI 6.2
gl 5 3 1| 05250 75
a| 7 8 1 0.8590 [X]
5[ 9 10 1| 0.6530 148,
Data
vstd | astd |V M('%’X T —) a |y aH(Ta/Pa)
(m3) (x-axis) (y-ands) va (x-axis) (y-axis)
0.9941]  0.7536 1.2241 0.9951]  0.7544 0.7673
0.9907] __ 0.9694 15803 0.9917] _0.9704 0.9506
0.9890] 10646 17312 0.9900|  1.0656 10851
09874|  1.1495 1.8699 0.9884] 11506 %
0.9793 1.4996 2.4483 0.9802] 15011
m= 1.63957 m=
QSsTD b= -0.01202 QA b=
r= 0.99999 r=|
Vstd= [aVol((Pa-OP)/Pstd{ Tstd/Ta) 1 Va=[AVol({Pa-8P)/Pa)
Qstds= [Vstd/ATime { Qas|Va/ATime
Fi g flow rate
Qstd= 1/m(( AH( o) )a) r Qa-l Um(( faH n/Pa})—a)
Standard Conditions

RECALIBRATION

r;m;l 298.15 'K
Psta: mm Hg

Key
BH: callbrator manometer reading (in H20]
[AP- rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature 'K)

US EPA recommends annual recalibration per 1958
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
D of i Matter In

Pa: actual barometric pressure (mm HgJ
intercept

the Atmosphere, 9.2.17, page 30.

slope

a a 72 2 a o
ﬂ1ﬂ3%13ﬂ81ﬁ1ﬁﬂiﬁﬁlnﬂﬁjﬁm ﬂﬂ!‘;’,ﬁﬁlnﬂﬁjﬁm W1’Jﬂﬂ1ﬁﬂlﬂﬂﬂiﬁ1ﬁﬁ§

UIHM sevvvudaarungann $1ia W)

Certificate of Calibration

65-200022-1 Page :

Certificate No. :

Submitted by :

Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURA224-1S
Serial No. 003480327( ID No. : ELABBALANCEN(4

Capacity : 220 g Resolution : 0.0001 g

Environment : On sile calibration was carricd out at the Balance Room, Envileb Ce., Lid

Ambient Temperature (23.710238) °C
Relative Humidity (57.1 to 58.0) %
Air Pressure 10120 mbar
Date of Recelved : 02 February 2022
Date of Calibration : 02 February 2022
Date of Issue : 09 February 2
Ii-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Calibration Method :

Edition 5, July 2015

Reference Standard Instruments @ This costification is n 10 the Intemational System of Units
Standard Weights

1D No. Cert. Now Duc Date Traceability

-E2624 C02213103 18 Nov 2022 Nativanl sstitute of Metrology

l1of2

#4-60
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Certificate of Calibration

Certificate No. : 65-200022-1

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

Deperture of indication from nominal value

Nominsl Value Correction Uncertiinty
® (3] (g
0.01 0.0001 000011
o1 0.000 000011

0.0000 000011

2 10001 0.0001 1

5 0.0000 0.00012

0 0.0001 000012

20 -0,0001 000013
50 0.0000 0.00014
0 0,000y 100020
200 -0.0004 000038

This result of calibration was found accurate ns shawn ca date and place of calibration only

This reported uncestainty o

providing a level of confidence of approximately 95%

Eceentric crmor Load test 0 g
A B c D
-0.000 -0.0002 -0.0001

Repeaubility Load test 200

Stdev 0.00008

Nww DRSO AR S 2

0.0000

L3

measurement was based on a standard uncertainty mutiplied by a coverage factor k =

a a 72 2 a o
mm&]ﬂmmmammnnﬂﬁan ﬂm‘;’,ﬁﬁll’mﬁjﬁm W1’Jﬂﬂ1ﬁﬂlﬂﬂﬂiﬁ1ﬁﬂg

Page : 20f2

UIHM sevvvudaarungann $1ia W)

Certificate of Calibration

Certificate No.
$G-H-00003/45

Issue By

Humidity Laboratory

SEF-ODILALY, 02/08-53-99

Customer

Address

Description
Manutacturer
Model

Serial No.

ID No.

Location

Received Date
Measurement Date

Issued Date

Checked By

HygroPalm Calibrator

Rotronic
HP23-A
61496805
400034
January 5, 2022
January §, 2022
January 7, 2022

Approved By

Calibration Manager

ergoe foctor k

#W4-61
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Report of Calibration

Certificate No.

$G-H-00003/65
Ceittificate of Calibration Poge : 3 of 4
Chaonnel 1
Cerlificate No. Measurement Results As-Found
Function : Humicity 2 ment
$G-H-00003/65 unction umicity measuremen -
Reference Temperature @ 250 °C

Issue By This instrument was connected with Humidity sensor model HC2A-$ S/N. 20136114 1D Ne. 400035

Humidity Loboratory
Stondard Reading UUC Reoding Comection Uncertainty
Page : 2 of 4 (%R | %RH | [%RH | |2 %RK)
28.04 287 017 0.40
atur 50.04 4957 047 047
Environment b gl Homidity x
[23°C22°C) | SORRH ¢ 15%RH ) 7003 6953 050 093
9001 .76 0.25 1.2
Measurement Method YUC : Unit Under Callbration
This instrument was calibrated by in house method CP-HO01 comparison with
two temperature two pressure standard humidity generator Measurement Resulfs : As-Found
Function : Temperature meoswement
Uncerainty of Measurement Reference Humidily @ 50.0 BRH
The uncertainty state is the expanded uncertainty obtained by mudfiplying the standard Uncertainty by Standord Reading UUC Reading Coerection Uncedainty
the coveroge factor k=2. It has been defermined in accordance wi th M3003 * The Expression of Uncertainty and 19 1%cy (°c) [£°C
Confidence in Measirement *. The value of the measured lies within the assigned range of vales with a e - 0.00 019
Probobility of 95% 1001 1001 000
19.96 9.96 000 0.19
Traceability 2994 29 o0 0.19
This certification is fraceable to the Intemnational Sysiem of Unils {S! Unifs) 40.04 40.00 0.04 0.19

UUC : Unit Under Cailbration
Stondard Used

fom Descipton Mol SefciN. | Trocesbie vough|  Carfficosa No. | bue oo
1 Humidity Generator 25005747 14081021 Success SG-1-01408/64 £0ct-22
Success SG-P00518/64

Succass Success Gotewoy Co.ltd

SGF-0021-A0. 01/08-02 59

SGF0023-AIV. D/1800.55

a a 72 v 2 a o
NMAIFINYITATAILIAD DN ﬂﬂ!‘;’,ﬁﬁll’mﬁjﬁm W1’Jﬂﬂ1ﬁﬂlﬂﬂﬂiﬁ1ﬁﬂg W4-62
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Report of Calibration

HAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Certificate No.

$G-H-00003/45 Request No, 21-65/0383 MTC No. EEL. BP. 59/0365
Page : 4 of 4
Channel: 2 LIBRATION CERTIFICATE
Measurement Results As-Found |
Functhion ! Humidity measurement Submitted by |
Reference Temperature @ 250°C

Address
This instrument was connecfed with Humidily sensor model HC2A-5 §/N. 20136032 ID No. 400034

Calibrated at

Stondard Reading  UUC Reading Comection Uncerainty
| %RH ) (%RA | | %8H | [ 4%RH |
2804 208 001 0.0 | ) R
% Instrument Calibrated Ambient Environment
S0.04 987 0.7 047 |
7063 ®73 030 093 Description Acoustic Calibrator Temperature 2343) “C
|
001 89.67 ox 2 | Manufacturer Bruel&Kjaer Relative Humidity : (50 + 15) %
UUC : Unit Under Callorotion |
‘ Model 4230 Ambient Pressure (101.325 + 1.500) kPa
| 2 28 167¢
Measurement Resulls : As-Found | Serial No, 13510
Function:  Temperahure measurement | Standardsused : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037
Referance Humidity & 500 XRH i I
2. Mcasuring Amplifier Bruel&Kjaer 2636 S/N 1537484
Slandord Reading  UUC Reading Conection Uncenainty -
{°ci 1°c) °c| {z°C| 3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214
1001 10.00 o1 0.19 4. Digital Multimeter Agilent 34401 A S/N MY 44005560.
19.96 1958 0,02 0.9 ) )
S. Pressure Transmitter Vaisala PTB202AD S/N T0650001
29.94 294 000 0.19
4004 4002 002 Q.19 6. Audio Analyzer Keithley 2015-P S/N 4106495
W05 - Unlk Unnclor Coitcion | 7. Condenser Microphone Bruel&Kjacr 4180 S/N 2889871

Calibration Procedure: CP-102-04 based on TEC 60942-2003; The

d pressure level generated by sound
- End of Cerlificate of Calbrafion ------
calibrator under test shall be measured by standsrd microphone using an insert voltage technique

This instrument has beea calibrated against standards maintained at Electrical and Electronic Standa

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand)

mation on actual reading is attached herewith the unceis limits quoted refer g6 the

l The inf
measured values only

Date of Receipt : 10 Mar. 2022

Date of Calibration 21 Mar, 2022

wate anly to the ite
ults except in full

dicalbrates
b

FIABLMTC 002 Rev.d

SOI-L021REV. 02/

0

a a 72 2 a o
mﬂwnwmmammumﬁan ﬂﬂ!‘;’,ﬁﬁll’mﬁjﬁm W1’Jﬂﬂ1ﬁﬂlﬂﬂﬂiﬁ1ﬁﬂg W4-63
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5 INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (115 TR
Request No, 21-65/0383 MTC No. EEL, BP. 59/0365

The reported expanded uncertainty is based upon a standard uncertainty mu ltiplied by a cc

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 204Pa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RIL

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit

Type Level (6B) (dB) (dB) TEC60942:2003 C

112 inch Bruel&Kjaer 4180 93.66 034 +0.10 10,40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated velue | Uncertainty TFolerance limit
Type (Hz) (Hz) {Hz) EC60942:2003 Class |
2 inch Bruel&Kjaer 4180 997.8 2.2 15 +1.0%

+ 3, Total Distortion

Standard Microphooe Measured Total Distortion Uncertainty Tolerance limat
¥i (%) (%, 1EC60942:2003 Class |
172 inch Broed&K jaer 4180 1.55 +0.50 +3.0%
Note : 1. No adjustment.
2. The calibrator pressure cairection was not included

3, The microphone volume correction was not included

Calibrated by Approved by

Electrical and Electronic Standards Laboratory

Date of Calibration ¢ 21 Mar. 2022 Industrial Metrology and Testing Service Centre

Date of Issue : 22 Mar. 2022 Ref : 201 1265031501147002

End of Certificate

ky (o the ltems tested/calior

st in Rl e pe chkained from the govemor of TISTR

FMBLITC 00 Revd

a a 72 2 a o
ﬂ1ﬂ?ﬂf13ﬂ81ﬁ1ﬁﬂiﬁﬁu’mﬁjﬁ)ij ﬂmzmumﬁan W1’Jﬂﬂ1aﬂlﬂﬂﬂiﬁ1ﬁﬁ§

UIHM sevvvudaarungann $1ia W)

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number. EO4NISSE15A00V3 Reference Number:  160-402021734-1
Cylinder Number EB0140762 Cylinder Volume: 144.4 Cubic Feet
Laboratory’ 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number A12021 Valve Outlet: 660

Gas Code CO,NO,NOX,S02 BALN Certification Date Feb 19, 2021

iration Date: Feb 19, 2024

Canficaticn performed | accoriance wih “EPA Trcsatitty Protoeo) or Assy erd Canification of Gaseoss Calbration Standards (May 20127 decuran EPA
BOUR- 1231, using he asssy srocudures Isied. Anaiyical Methodoiogy 008 not require comecton for smmiyical interfeence. T cylinder hes kil analyica
ncartwrtly 8 5200 Delow wih 0 207Nidence level of 35%. Thane are 1o sgficent mpurtes which aflect the w2e of this cobraton mixim. A ConcenTations am on s
molefmale basis uniess otterwiss ot
Do Nat Lise This Cytinder butow 300 paig |

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 46.00 PP 44,65 PPV a1 +/+1.4% NIST Tracesbis 02122021, 02/1812021
NITRIC OXIDE 45.00 PPM 4462 PPM (1] 1.4% NIST Tracesble 0201212021, 021912021
SULFUR DIOXIDE 45.00 PPM 45.34 PPM a1 +0-1.1% NIST Traosable 021122021, 02192021
CARBON MONOXIDE 4500 PPM 4500 PPM 3] +- 1.0% NIST Tracesbie wRNM52021
NITROGEN Halarce ' .
e
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CCroraes 49.52 PPM NITRIC OXIDENITROGEN +-1.0% Feb 02, 2025
PRM 12388 DE&SI2S 8.31 PPM ARNITROGEN DIOXIDE 20% Feb 20, 2020
[ 124206889 cCazarn? 4.028 PPM NITROGEN DIOXIDEMNITROGEN 24% Aug 15, 2021
NTRM 0141709 KALDC3190 49,67 PPM SULFUR DIOXIDEMNITROGEN +1.0% Jun 20, 2022
NTRM 08012341 KALOCAT 16 4857 PPM CARBON MONOXIDE/NITROGEN +-0.6% Jun 07, 2024
Tha SRU. PRM ocRGM notd sbore e ook I wirence b he GARE v b e ey not part of
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1KD5T9 NDIR Jan 27, 2021
Nicolet ISE0 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicalet S50 F1IR AUP2010245 NOZ FTIR Jan 21, 2021
Ncolet S50 FTIR AUP2010245 SC2 FTIR Jan 21, 2021

Triad Data Available Upon Request
NOTES:

Gross Weight 28,4 Kg

Net Weight 4.5 Kg

POWN 5221000405

—_— e

WA-64
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[ S02 Analyzer Verification Test Report | [ S02 Analyzer Verification Test Report |

Calibration Report No.: AP-S85040056
Calibrated Date: 1-Apr-22
Gl em [ Onsite

Calibration Report No.: AP-58504005
Calibrated Date: 1-Apr-22

ol

[ em Tl onsie
Instruments Information Page:1/2 - = P mz/:
Analyzer Type: SO2 Analyzer Manufacturer AP| feat Function Value ""”"’“ :"" Betorw
Model: T100 S/N: ESOAIT10002033 Date = -Ape 1‘
{Time 1210 —
Rarge 50 - 20000 ) 500 500
i i fstabitty (Zero Ges) <02 ) 0.6 02
Calibration System L o :
Calibrator Unit _Standard Gas s =
[ Tilutor Model ESA MGC 101 NO Conc 4468 PPM | [PAT. Detackor sl .
i INom PMT Detecior v M 32
S/N: 792 502 Conc 45.34 PPM 0 o - =
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM \ . 2 7 s
SIN: 844 Expire Date: Feb 19,2024 EB0140762 mv "
ETy Dreeges C 50 =
Environment: Temperature__2568 C Humidity, 47 %RH e & L =Y
T Draages C = 80 a0 2
Calibration Report [V tame 0340 w30
Zero Span Lamp Rato 1140 1140
Status [ Reference Reading Drift Reference Reading Drift TR, Light (Zaro Gas) ) 2
(pob) {oet) (oob) (opb) (opb) =5 T ——
__Before 00 3.5 35 400.0 382.0 ? f o — - 3 e
,‘M, T 02 4000 4050 e SAMP PRES 281 78
Electric TestOptic Test
IPMT Volts =l
Single Point Calibration Chart [

2 pob @ 400 b 8 08

0 ppb a9 0.2

400 ot 320 408.0 5% of Range

Reading (ppb)

Approve By :

Date:

Date:

nia report shal not be reproduced except nfulwithout the witten of

a a 42 v 2 ) a Y g
NMAIFINYITATAULNIAAON AUSTIULINADN W1INVIAUNHATATNT W4-65
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[ SO2 Analyzer Verification Test Report = S02 Analyzer Verification Test Report B

Calibration Report No.: AP-S6504004

Calibrated Date: 1-Apr-22 Calibration Report No.: AP-S8504004
ai B -
[ 0 Calibrated Date: 1-Apr-22
] P Onsite
‘ Zem [ onsite
Instruments Information Page:1/2 i
Analyzer Type: SO2 Analyzer Manufacturer AP| |Tost Function Value Neorminal range Unit Bafora Aftor Nota
Model: 100A S/N: ESOAIT10003032 Pote e 1-Apr-22
[rrm CET) = o i
[Range 50 - 20000 Fe 500 500
Calibration System [Saniny (Zer Ges) <02 oy 04 0z
Calibrator Unit Standard Gas [Samphe Flow omin o656 |
utor ol NO Conc 44 68 PPM PMT Datector v 3
SIN: 782 802 Conc 45.34 PPM Piorm SMT Detector mv 314
ZERO AIR Genearator ZAG7001 CO Conc 4500 PM e s |
S/N: 844 Expire Date: Feb 19,2024 EB0140762 3 =}
. JRCELL TEM® Droages C 50
Environment: Temperature__268 'C Humidity:_47 _%RH TeNE Caais 4’7 =
Calibration Report al :c“;, e £ 22
LV T .
Zero Span =
Lamo Ratio [y 5.4 874 £
Sontiss teference Raeds\ng Drift Redere.noe Reading Drift% TR Light (Zero Gas) 305 35 ¥ s
) — . ) B eet) ) M S T e
Before 0.0 86 65 400.0 404.3 0.5 - -
Afte 0.0 01 (X 400.0 4012 0.4 o Sy = L 28 h
J = - — = = ] lGAWP PRES %9 2
[Eloctric TestOptic Tast
PMT vioits v | 2000
PPS ‘ 1003
— Sy | 1083
Single Point Calibration Chart - ———
[Staniity ot 2aro <02 T ees 01
s kS bty o Span 2 ogi @ 400 ppb FoH 04 0.2
R et Ao il
‘ . o pob 55 0.1
‘ 300 —— iy 400 ppb 404 3 4012 + 5% of Range

Reading (ppb)

[ wseee A

Reference (ppb) Date:

Hia report shol not be repraduced axcept infullwithout the wrt

a a 72 2 a o
mm%nwmmammmﬂﬁan ﬂmzamnﬂﬁ”@n W1’Jﬂﬂ1ﬁﬂlﬂiﬂﬂiﬁ1ﬁﬁ§ W4-66
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NOx Analyzer Verification Test Report

-l

UIHM sevvvudaarungann $1ia W)

Calibration Report No.: AP-N6504004 Page:11
Calibrated Date: 1-Apr-22
 pm O onsite
Instruments Information
Analyzer Type: NO/NOZ/NOx Analyzer Manufacturer API
Model: T200 SIN: ENOAIT20002487
Calibration System
— Callbrator Unit Standard Gas
[ Dilutor Model ESA MGC 1071 _ ~NO Conc 44 68 FPM
SIN: 792 502 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM
SIN: 644 Expire Date: Feb 18,2024  EB0140762
Environment: Temperature__27.5 'C Humidity.__50 %RH
Calibration Check ( Before adjust)
Zero __Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
{ppb) (ppb) (ppb) (ppb) (ppb) Drift%
B 0.0 06 2701 4000 154
NO, -32 0.0 32 64 00 11
NOx 38 0.0 38 276.5 400.0 183
|Calibration Check ( After adjust)
Zero = z
GAS Reading Value | Expected Value Drift Reading Valus | Expected Value
(ppb) (ppb) (ppb) ) (ppb) Drift%
NO . 4 01 | 30957 400.0 05
NO, 02 0.0 02 56 | o0 07
NOX 0.3 0.0 F 0.3 4013 400.0 0.2
—_—
Single Point Calibration Chart
&
-
4
£
}
2
i NO Reference Value (ppb)
his repert shel not bs reproduced except Infulwithout the written approval of Neediss Supoly Ins

MAININNManiTandon anzdanadon nInndanuasmans

NOx Analyzer Verification Test Report |
Calibration Report No.: AP-NS504004 Page:1/1
Calibrated Date: 1-Apr-22
7
D pm O onsite
:2/2

|Test Function Value Unit Before After Nots
[Date -Apr-22
Time 1320
[Fawge 0.00 - 80000 PPB PR S00.0 500.0
[Stabéity (Zero Gas) j« 0.2 PP8 0s 0.2
[Sampie Flow 500+~ 50 cohmin A4T40 410
[Ozane Flow §60-50 coimin 6.0 6.0
PMT Detocior 10-5000 mv 45 622
WZERO -20-150 mv a8 a5
pives 400-800 constant v 3380 6.0
JOCPS 2500 +/- 200 v - -
JRCELL TEMP 504/ 1 Diweges C 50,0 0.0
[BOX TEMP 20-35 Droeges C .5 05
PMT TEMP 7«1 Dreeges C 70 71
128 TEMP 504 4 Dresges C - -
IMOLY Tomp 318 +1. 8 Drooges C 3180 3144
RCEL PRES 4-10 contant N-Hg-A a0 790
[SAMP PRES [20-30 contant N-Hg-A 29.9 286
INO Slope 1+ 03 1200 1092
INox Slope 14403 1232 1048
INO Offsat 10 o + 150 my 450 a9
INOx. Offsat 10 1o + 150 mv 500 -1.50
|Span and Cal Values
Zoro Vaks NO L] pb 06 01

NOx ] Ppb as 0.3
jEpan Value NO 40 opb m 087

NOx 00 ppbd mes 013

Callbrate By
Date:

his report shal not be reproduced axceat nf

Awithout the

W4-67
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lyz o k!
I NOx Analyzer Verification Test Report NOXx Analyzer Verification Test Report
Calibration Report No.; AP-NE504003 Prasil Calibration Report No.: AP-NB504003 Page:11
Calibrated Date: 1-Ap-22 Calibrated Date: 1-Apr-22
[
E e U onsie E s O onsne
Instruments Information [Test Function Vatun Nerminal rangs [ Bators After
Analyzer Type: NO/NOZ/NOX Analyzer Manufacturer AP| P Hprzz
Model: T200 S/N: ENOAIT20002468 Tima 133000 AM
Ronge 0.00 - 500.00 PPH PPE 500 500
Stat ity (Zeco Gas) < 0.2 PPE 0.5 0.2
. . Bample Flow [500+)- 50 ocimin 505 480
Calibration System - e == = =
[ Tilutor Model ESA MGC 101 —WOConc 4488 PPM | [ i L o »3
SIN: 792 802 Conc 45.34 PPM J\ZERO -20-150 mw 56.0 %0
ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM pvps ¢00.800 constart v 755 75
S/N: 644 Expire Date: Feb 19,2024 EB0140762 pces 2500 +/- 200 ™ . -
FRCELL TEMP 50+ 1 Drowgee C 50 0
Environment: Temperature__265 'C Humidity:_47_%RH [BOX TEMP 2036 Droages C 30.2 Q0
[PMT TEMP 7 1 Dreogee C 12 72
Calibration Check ( Before adjust ) 25 TEMP 50+1- 4 Dresgee C = .
Zero Span MOLY Temp 315 +- & Dreagoe C 3150 3150
GAS |[Reading Value | Expacted Value Onft Reading Value | Expected Value [RCEL PRES 410 contant WA 4 s
(ppb) (ppd) (ppb) (ppb) (ppb) Drift% 5AMP PRES 20-30 contant WA 29 )
NO 08 0.0 _9%7 33)0‘9 i 42003 7 »;5 3 N0 Stope 08 0800 77T
NO, 13 0.0 K] 0 - .
NOx 2 35 e 23 — 4000 12 ::—m 1!6‘ n’!bﬂ L = =
o - 128 22
Calibration Check ( After adjust ) e Ot v = 7 -
n
ASE Z&(row vy ) 50 Drift Span and Cal Values
b) Ppb) (PP _lopb
NO [z’z 0.0 02 | 3878 400.0 03 aro Ve NO 0 90 08 a2
| NO, 02 00 02 27 00_ 03 NOx o b o5 7
NOx 00 0.0 0.0 400.56 400.0 0.1 [Span Ve NO 400 Ppb 3809 23879
‘ 2 =y =S NOx 400 ot 908 05
g
g Calibrate By
% = Date:
N NO Rederencs Value (ppb)
ks reptrt shall not be raproduced except infulwithout the wiitten spproval of Neediss rumernt his report shall not be reproduced excent nfulwithaut the written approy ply Nstrument Co.L
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Calibration Report No.: AP-CE504004
Calibrated Date: 1-Apr-22

CO Analyzer Verification Test Report |

Calibration Report No.: AP-CE504004
Calibrated Date: 1-Apr-22

7] O
el o [ pm [ onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer AP| ”_'.LW_‘
Model: 300E S/N: ECOAI300E01034 Detail Range Unit Before _After Note
Date 1-Apr22
Calibration System Time 16:08
T 3 Standard Gas — -
or ol 101 c Range 0.1-1000 PPM PPM 50 50
SIN: 792 802 Conc 45.34 PPM IStability (0.1-2PP8 ) ppb 0.01 0.08
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM =
SIN: 644 Expire Date: Feb 19,2024  EB0140762 [COMeasue 2500 - 4800 MV, m U263 | 303
Envi T 8 ‘C Humidity:_50 _%RH OO Ptwence 2500 - 4800 MV, mv 2850.7 2832.1
MR Ratio 12 +-05 1.21 1.21
Calibration Report Sampie Pressure 26 - 30 in-Hg-A in-Hg-A 28.5 284
Zero Span e P - e ==
Status Reference Reading Drift Reference Reading Drift% Sampe Flow 720 - 880 coimin ,;ujnw 750 783
(PPM) (PPM) (PP (PPM) (PPM) lsampile Temp 44 - 52 dag C deg G 482 482
Before 0.0 0.15 02 | 450 446 05 — =
After’ 0.0 0.02 0.0 45.0 451 01 [Bench Temp 47-49dep.C deg.C 48 48 o8
[Wheel Temp 66 - 70 deg.C deg.C 8a &8
Box Temp 27 - 50 deg.C deg.C 152 354
[PHT arive 250 - 4750 mv. mv 31148 3106.5
Single Point Calibration Chart [Slope 0,800 - 1.200 0972 0.081
P lOMset 0.05 +-02 0.01 0.009
45 4— — 7 iGas Test Response
“ o
F 35 4— [ re—— - Zaro Gas 0 PoM o8 00 =N
E ) Np— ———— Boan Gas an PN 459 450 1 5% of Range
4 25 — —_
3 20 -
15 :
0 i :
LIRS z
i ( s — -_ et :I
Reference (PPM)
= Date: 1-Apr-22 3
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CO Analyzer Verification Test Report | I

CO Analyzer Verification Test Report |

i Rej .: AP-CE504003

Calibration Report No. Calibration Report No.: AP-C8504003
Calibrated Date: 1-Apr-22

Calibrated Date: 1-Apr-22

[ pm [ onsite -~

2 em [ onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer AP| - Page:22
Model: 300 S/N: ECOAIZ00E00449 Detat Range Unit Bafore After Note
[Date 1-Apr22
Calibration System wm : =
(Time 11:00
Calibrator Unit Standard Gas -
Dilutor Model ESA MGC 101 NO Conc 44.68 PPM JRange 0.1-1000 PPM PPM 50 50
ZERO AIR Gcmar:l’:; ;izcrom sg; °c;.."'§ :203; 55:1 Pty ©12PP8 } opb 0.73 111
SIN: 644 Expire Date: Feb 19,2024  EB0140762 CO Measure 2500 - 4800 MV. W 26133 26235
Envir Tempe 218 _‘C Humidity: 52 _%RH st B 2500 - 4800 WV e 24443 24214
Calibration Report MR Rstio 12 +- 05 118 121
lon Kepo. = lSample Pressure 26 - 30 inHig-A In-Hg-A 291 29
ero Span =
Status Roference Reading Drift Reference Reading Drift% [Sampie Flow 720880 coimin | ccimin 890 " 886
[ (PP PP (PPM; o
Before :E;-"\ '0111 o:ﬂ 45'3) f?':'l 01 pample Term = #“-562de3C deg.C 50.3 50.4
Afer] 00 0.12 — 01| 450 ha 1| [Bench Temp . 47 . 49 deg C deg C 48 48 -
Whee! Temp 66 - 70 0eg.C deg C 683 Ba4 |
{Box Temp 27 - 50 deg.C dag C 152 51
el
| PHT drive 250 - 4750 mv my 33234 13536
- I — = 2
Single Point Calibration Chart Stope 0.800 - 1.200 1.051 1112
=0 | OTsat 005 +-02 0088 0,088
4 (Gas Test Respanse
s ;: 4= PZoro Gas ] W 0.2 00
E 0+ Sy S 3000 Gas X ) PPM e 450 + 5% of Range
-4 25 ¢
g 20 4 e A
x -1 15 ¢
10
5
prrs? oy
Reference (PPM)
Date:
i
£
5
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