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ﬂ!' ) neediss Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model #: _ xc-572.v Pbar (mm. Hg): ___ 759.8 TC Calibrator Model: _ ¢C-VTR-SH
Serigl# 1001003 Humidity (%): 60 Reference #: 091109269
Units: Metric Tamb (°C):. 24.2 Barometer Model: 736930
Elevation (m): 1.8 Reference # EBARQODIALSPEG1
Corr, Pbar (mm. Hg): 759.7 Pressure Model: 718 30G
Reference #: 9543013

Temperature Display Calibration Data

8 © T © c ‘c c e Pass/Fail
1 18 N -17 17 -17 17 17 PASS
2 3a 37 a7 a7 37 37 37 PASS
3 93 93 93 93 93 93 93 PASS
4 149 150 149 149 149 149 149 PASS
5 260 260 260 260 260 260 260 || PASS
6 a7t 372 372 372 ar2 372 ar2 |l PASS
7 482 483 482 483 483 482 482 PASS
8 593 594 594 594 594 593 593 PASS
9 816 817 817 817 817 817 817 PASS
10 1038 1039 1039 1039 1039 1039 1039 PASS
PASS

_————————————1
Overall Audit Status

NIST Reference Thermocouple ID: 12702001

: ,|[
Ice Water 1 1.8 2 0.07%
Ambient® 2 24.2 24 0.04%
Maximum? 0.07%
Status PASS

Intemal tsmperalure thermacouple is not audited to EPA standards, and should not be used &8 an ﬁm Emﬂ'wmlum

catbrete By : - Appproved By - e e

Notes

1 Suggested, minimum reference paints are 10 (0. 100, 200, 300. 500, 700, 500, 1100, 4500, 1800 °F), can lesl for more,

2For valid lest results, the i difference p and readings should be less Ihan £5.4 °F (£3 °C), for all thermocouples excepl for the slack thermocouple which should be less lhan £1.5%
absolute lemperalure tiom he reterenna rearing and ta axit thermaroupia which should be less than £2°F (21 °C) o U (efuience 1eading (EPA Methad 2, Saction C.3 and CPA Mothed S, Gaclions €.1.1.7-6.1.1.0)

Do nol change lhis celi value, it is inslead based on inpul from Celi HB at the lop of Ihis sheel under “Calibralion Condilions"
“ Absolute lemperature difference and other formulas are calculaled based on unit inpul from cell C8 al lhe top of lhis sheet under "Meter Consaole Informalion”
5 Far valid les! resulls, the maximum difference belween console and refarence baromelric pressure readings should be less than +0 1in Hg (2 5 mm Hg), (EPA Method 5, Seclion 6 1 2)
YEor valid lesl results, Ihe maximum ditlerence between console and reference vacuuni redurigs shiouid be less Ihan $U.5in 11g {£12 5 mm | 1g)

% For valid last resulls. Lhe maximum difference belween console and referance vacuum readings should be less than =0.05 in, H20 {£1 25 mm H20). or 5% of full scale

& Neegiss
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@ heedISS Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Model # XC-572-V Pbar (mm. Hg): _ 759.8 TC Simulator Model: CC-VTR-SH
Serjal # 1001003 Humidity (%): _ 60.0 Reference #: 091109269
Units: __Metric Tamb (°C): 24.2 Barometer Model: 736930
Type: Corr. Pbar (mm. Hg): _ 759.7 Reference #: EBARODIALSPED1
"English" Digital Pressure Calibrator Model: 718 30G
Reference #: 3891001

Pressure Gauge / Manometer Calibration Data
;RS S G R
| ierencs Bolntsiates |
Pass/Fail
PASS

PASS
PASS

# I
1 -200.000 : 0.0 -200.0 PASS
2 -150.000 0.0 -150:0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 PASS
5 i -50.000 0.0 -50.0 PASS
6 ] 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
AH Overall Audit Stalus PASS

[ RElSreNCE PERL Statlae J

|t

# Pass/Fail
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 ! PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
AP Overa it Status PASS
Calibrate By d By: Date: 26 Feb 24
Notes
¥ Suggested, minimum reference points ace 10 (0, 100, 200, 300, 500. 700. 900. 1100, 1500, 1800 °F), can lest for more
kar vald lest results. the maximum d e and gs should be less Ihan 5.4 + (3 L), lor alt ihermocouples excepl for ihe slack thermocouple which should oe less

Ihan +1 5% ahsalule temperalure from the refarance reading and Ihe axil ihermocauple which should be less Ihan +2°F (21 °C) from the reference reading (EPA Melhod 2 Section & 3 and FPA Methad 5
Cartianed s 4T E b 1 @

3Do nat change lhis cell value. it is instead based on inpul from Cell H8 at Ihe lop of this sheel under “Calibralion Condilions”
1 Absolule lemperalure dilference and other formulas are calculated based on unit input from cell C8 at the lop of Ihis sheel under "Meler Consale 'nlormalion”
5For valid tesf resullts. he maximum diflerence belween console and reference baromelric pressure readings shouid be less than +0 11n Hg (2.5 mm Hg). (EPA Method 5 Section & 1 2)
€ Far valid les! results. The maximum difference belween console and reference vacuum readings should pe less than 0 5in Hg (12 5 mm Hy)

®For valid lesl resulls Ihe maximum dilterence belween console and reference vacuum readings should be less than 0 05 in H?O (1 25 mm H20). or 5% ol {ull scale
1 cerlify thal Ihe above Thermocouple Sensors were cahbraled n accordance wilh US ZPA Methods 2 and 5. CFR 40 Parl 50

ECTTTYET Y

e
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@ needlss Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm. Hg): __759.8 TC Simulator Model: CC-VTR-SH
Serial #: 1001003 Humidity (%):  60.0 Reference #: 91109269
Units: Metric Amb. Temp. (°C): 24.2 Barometer Model: 369307
Altitude (m): 1.8 Reference #: EBARODIALSPEO1
Corrected Pbar (mm. Hg): 759.7 Digital Pressure Calibrator Model: 718 30G
Reference #: 9543013

Ambient I
Ice Water

Audit Data

Calibrate B Appproved By: Date: 26 Feb 24

Notes

TFor valid test results, the maximum difference between test and reference readings should be less than 5.4 F {3 °C), for all thermocouples except for the stack thermocouple
which should be less than 1,5% absolute temparatura from tha raference raading and the exit tharmacouple which should be less than 2°F (1 °C) from lhe reference reading (EPA
Methed 2, Section 6.3 and EPA Method 5, Sections 6.1.1.7-8.1,1.8)

ZFor valld test results, the maximum difference between console and refi -e barometric pi readings should be less than 0.1 in. Hg (2.5 mm Hg), (EPA Melhod 5, Section
B812)

IFor valid test results, the maximum difference between console and reference vacuum readings should be less than 0.5 in. Hg (12.5 mm Hg)

| certify that the above Thermocouple, Barometric, and Vacuum Sensors were calibrated and audiled in accordance with US EPA Metheds, CFR 40 Part 60.

B Neediss

Neediss Supply instrument Co..Lid
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& NEeediSS sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex1in. 5 fL Digital Callpers CD-15APX
Probe Number 1912498 Reference No. A22070181
Pltot tube Number AB778 Digital Inclinometer BASELINE
Pltot tube Type S Type 3/8 Inc. 3 Reference No. FEI 12-1057
Validatlon method Standard Prabe 1 in. and Temperatute 24,2 °C+3
1/2 in; Sampling Nozzle Barometric Pressure 769.8 mm Hg

Sampling Probe Validation with Tune up

HOTTON VIEW w47 —bi

L i \\_""‘i"‘b, Measure and Alinment with 1/2" Sampling Nozzle( 12.7 mm )
. _ur Measured Standard Range
T E Dr = Tube OD
. L= 1,90 cm. (1,905 ecm. or 3/4in. )
K L= 510 cm. (5.08 cm.or 2.01in. )

e view }/"';\ ) Q\\_\ Dr=  0951cm:  (3Bin.)
e e e

I .E."- [t B [ o = § e e S A= 216 cm. {21D;sA <3Dy)
b e Ties k(7 —
= A2Dr=  1.135 cm. (1.05P,/Dy<A <15)

Pltot Tube Validations and Engles measurement Result
: Measure Result after Maintanance and Adjustable

Py Size Standard Range
a = 0.70 ° <10°
B4 = -0.60 ° s 5°
P, Size
R
P @ = 1.20° s10°
n2
B2 = -1.30 ° <5°
Engles measurement Calculated Resuit Standard Range
W = -0.30 ° -0.011 cm. W < 0.08 cm ( 1/32in. )

4
ﬂ\ 5 74 zZ = -1.10° -0,041 cm. Z <0,032cm( 1/8in.)
LA f.::::t::ﬁ; -
_*

Can be use 0.84 for Cp(s) if the type of face-opening misafgnmenl show above with not affect lhe base line value of Cp(s) Solong as standard range

Date: 26 Feb 24

ppproved By:

& Neediss

sg SUpPMY instrument Co.Ltd.

Validation By:

et

E valab Go
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@needlss Sampling Probe and Pitot Validation

Samplig System Equipment information

Valibration Conditions and Equipment

Probe Sheat Apex1in. 3R Digital Calipers CD-15APX.
Probe Number 1809992 Reference No. A22070181
Pitot tube Numb A3601 Digital Inclinometer BASELINE
Pitot tube Type S Type 3/8 Inc. Reference No. FEl 12-1057
Validati hod Standard Probe 1 in. and Temperatute 24,2 °Ci3
1/2 in. Sampling Nozzle Barometric Pressure 759.,8 mmHg

BOTTOMVIEW  se— r—si
PR e— T | p—

Sampling Probe Validation with Tune up
Measure and Alinment with 1/2" Sampling Nozzle( 12,7 mm )

, & \?::::#::3.
T:“.‘. 2 Measured Standard Range

E Dy = Tubs OD

: Ly = 1.92 cm. (1.805 cm, or 3/4 in. )

. L, = 5.56 cm. (5.08 cm, or2.0in, )

SIDE VIEW ; e \\ Dr= 0.96 cm (3/8in.)
B
— A= 209cm. (21D;sA s3D,)
A2D; = 1.089 cm. (1.05P,/Dr<A <15)

Pitot Tube Validations and Engles measurement Result
: Measure Result after Maintanance and Adjustable

Pg Size Standard Range
a & -3.60 ° <10°
B = 0.00 ° <5
Pa Size
a, = -240° s10°
B2 = -2.00° <5°
Engles measurement Calculated Result Standard Range
W = 1.20 ° 0.044 cm. W < 0.08cm(1/32in.)
-0.90 ° -0.033 cm. Z <0.032cm(1/8in. )

Can be use 0:84 for Cp(s} if the type of face-opening misafgnment show above wih not affect the base fine value of Cp(s) Solong as skandard range

Validation By: -ppproved By: - Date:

Neeoiss

26 Feb 24

Keadiss Supply Insirument Co..Lid

Co.,

Envila




e NeediSS Nozzle Validation

Sampliﬂg System Equipment Information Validation Conditions
Console Model XC-572-V Digital Calipers CD-15APX
Console Number 1001003 Reference No A22070181
DGM Model GB/T6968-2011 Temperatute 24.2 °C+3
DGM Number L1500033221 Barometric Pressure 759.8 mmHg

Nozzle ID Noziie Diameter . & ‘leferc-mt | (Dy+D,+Dy)/3
Sizes : i D, | Db, | MD; AD Q;a;vg-
mm mm mm mm mm mm
NS-4 3.17 3.17 3.17 3.186 0.006 3.167
NS-8 6.35 6.35 6.34 6.35 0.006 6.347 !
NS-9 7.13 7.14 7.12 7.12 0.012 7.127
NS-12 9.52 9.52 9.52 9.51 0.006 9.517
NS-14 11.09 11.07 11.09 11.09 0.012 11.083
NS-16 12.70 12.70 12.71 12.70 0.006 12.703
NS-18 14.17 14.16 14.17 14.18 0.010 14.170
Where :
D1, D2, D3 = There difference nozzle diamiters , mm ; diameter must be within 0.025 mm
AD = Maximum difference between any two diameters, must be < 0.100 mm
D avg = (Dy+D+D;3)/3 !
D2 D3
D1
Validation By: ved By: 26 Feb 24

SNeediss

-

Needisg Supply nstrament Co. Lid.
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@ need| S S Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model #: 800-STACKS-5 Pbar (mm. Hg): ___ 758.5 TC Calibrator Model: _ cc vTR-SH
Serial #: 1837 Humidity (%): 54 Reference #: 091109269
Units: Metric Tamb (°C). 26.4 Barometer Model: 736930
Efevation (m): 1.8 Reference # ERARQDIALSPEO1
Corr. Pbar (mm. Hg): 758.3 Pressure Model: 718 30G
Reference #: 9543013

Temperature Display Calibration Data

# (A o] G °¢" °C e Pass/Fail
1 -18 -17 -17 -17 -17 -17 PASS
2 38. 37 36 37 37 37 PASS
3 93 93 93 93 93 92 PASS
4 149 149 149 149 149 149 PASS
5 260 259 258 258 259 259 PASS
6 371 371 371 371 371 371 PASS
7 482 482 482 482 481 481 PASS _
8 593 593 593 593 592 592 PASS :
9 816 815 815 816 815 815 __PASS
10 1038 1038 1037 1037 1037 1038 PASS
PAS_S
Overall Audit Stalus
NIST Reference Thermocouple ID: 12702001 "
:
i
# G °C G
Ice Waler 1 0.9 1 0.04% :
Ambient®] 2 26.4 25 0.29% 1
Maximum®  0.29%
Status _PA-S-S_
Internal temperature thermocouple is not audited to EPA standards, and should not be used as an official reference for ambient
temperature. I.%
g
Calibrate By : pproved By: ate: 9Apr24 i
f
Notes :

‘Suggesled, minimum reference points are 10 (0, 100, 200, 300, 500, 700, 900, 1100, 1500, 1900 °F), can test for more,

?For valid lest resulls, the maximum difference batwaen temperature and reference readings should be less than 5.4 °F (+3 °C), for all thermocouples except for lhe stack thermocougle which should be
less than +1,5% absolute temperature [rom the reference reading and Ihe exit Ihermocouple which should be less than +2°F (1 °C) [rom the reference reading (EPA Method 2, Seclion 6.3 and EPA
Method 5, Seclions 6.1.1,7-8.1,1.8)

T e L

3 Do not change this cell value, it is inslead based on inpul from Cell H8 al the top of this sheet under "Calibration Condilions*

4 Absolute temperalure difference and olher formulas are calculated based on unit input fram cell C8 al the 1op of lhis sheet under "Meter Console Information” ;

® For valid (est results, the maximum difference between console and referenca barometric pressure readings should be less than 0.1 in. Hg (+2.5 mm Hg), (EPA Method 5, Section 6,1.2) T
¢ For valid test results, the maximum difference between cansole and reference vacuum readings should be less than 0.5 in, Hg (£12.5 mm Hg) '

€ For valid lest results, the maximum dlffelenoe vacuum ings should be less than =0,05 in. H20 (£1.25 mm H20}, or 5% of full scale f_

d
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g NeeqdiSS Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Mode! #: 800-STACKS-5 Pbar (mm. Hg):  758.5 TC Simulator Model: CC-VTR-SH
Serial #: 1837 Humidity (%): 54,0 Reference #: 091109269
Units: __Metric Tamb (°C): 26.4 Barometer Model: 736930
Type: Corr, Pbar (mm. Hg). _ 758.3 Reference #: EBARODIALSPED1
"English"” Digital Pressure Calibrator Model: 718 30G
Reference #: 3891001

Pressure Gauge / Manometer Calibration Data

# in. Hg in. Hy ' Pass/Fail
1 -5.0 4.5 PASS
2 -15.0 -14.5 PASS
3 -20.0 -19.5 PASS
# mm H20 mm H20 mm.H26 ‘Pass/Fail !
1 ~-200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 : PASS 1
5 -5(.000 0.0 -50.0 PASS i
6 0.000" 0.0 0.0 PASS !
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 | 150.0 0.0 _PASS
11 200.000 200.0 0.0 PASS
AH Overall Audit Stalus PASS &
i
13
ALS L ¢
# Pass/Fail i
1 -200.000 PASS g
2 -150.000 PASS 3
3 -100.000 PASS 5
4 -80.000 PASS o
5 -50.000 PASS 4
6 0.000 PASS N
7 50.000 PASS i
8 80.000 PASS 4
9 100.000 PASS !
10 150.000 i PASS
11 200.000 200.0 0.0_ PASS
AP Qverall Audit Status PASS ’
i
1
4
:
Calibrate By : Appproved By: Date: 9 Apr 24 f
rl

Notes

¥ Suggested, minimum reference poinls are 10 (0, 100, 200, 300, 500, 700, 900, 1100, 1500, 1900 °F), can lest for more.

?For valid test resuits, the maximum difference oetween temperaiure and refecence readings should be less than £5.4 °F (£3 °C), for all thermocouples except for the stack
Ihermocouple which should be less than +£1,5% absolute temperalure from the reference reading and the exit thermocouple which should be less than £2°F (+1 °C) from the reference

? Do not change this cell value, it is instead based on input from Cell H8 at the top of this sheet under "Calibralion Conditions™
4 Absolule lemperature difference and other formulas are calculated based on unit input from cell C8 at the top of this sheet under "Meter Console Informalion”
®For valid lesl resulls, the maxirum difference between console and reference haromelric pressure readings should be less Ihan +0,1In. Hg (£2.5 mm Hg). (EPA Melhod S, Section 6.1.2)
“ For valid lesl results, the maximum difference between console and reference vacuum readings should be less than +0,5 in. Hg (£12,5 mm Hg)

® For valid lest rasulls, the maximum difference between cansole and reference vacuum readings should be less lhan =0.05 in, H2O (+1.25 mm H2Q0), or 5% of full scale

O L S
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@ ﬁeedISS Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Reference Devices

Model #:  B0O-STACKS-5 Pbar (mm. Hg): __758.5 TC Simulator Model: CC-VTR-SH

Serial #: 1837 Humidity (%): 54 Reference #: 91109269

Units: Metric Amb. Temp. (°C): 26.4 Barometer Model: 369307
Altitude (m): 1.8 Reference #: EBARODIALSPEO1
Corrected Pbar (mm. Hg): 758.3 DP Calibrator Modei: 718 30G
Tm——— Reference #: 9543013
Audit Data

Room || 264 | 26 | 26 | 26 | 26 | 26 PASS
ice Water || 0.9 1 1 1 1 1 PASS

Calibrate proved By: te: 9 Apr24

Notes

1For valid test results, the maximum diffarence batwaan test and referenca readings should be less than 5.4 °F (3 “C), for all thermocouples except for the stack thermocauple
which should be less than 1.5% absolute temperature from the referance reading and tha exit thermacauple which should be less than 2°F (1 °C) from the reference reading (EPA
Methad 2, Section 8,3 and EPA Method 5, Sections 6.1.1.7-6.1.1.8)

?For valid test results, the i difference 1 and reference barometric pressure readings should be less than 0.1 in. Hg (2.5 mm Hg), (EPA Method 5, Saction
6.1.2)

R e

?For valid test results, the maximum difference betwsen console and reference vacuum readings should be less than 0.5 in. Hg (12.5 mm Hg)

| certify that the above Thermacaupla, Baromslric, and Vacuum Sensors were calibrated and audited in accordanca with US EPA Methods, CFR 40 Part 60,

Sneediss

Mendise Supply lstrument Co.lid ;
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@ needlss Sampling Probe and Pitot Validation

Samplig System Equipment Information

Valibration Conditions and Equipment

Probe Sheat Apex 1in., 3 ft. Digital Calipers CD-15APX
Probe Number - Reference No. A22070181
Pitot tube Number - Digital Inclinometer BASELINE
Reference No. FE!I 12-1057

Pitot tube Type S Type 3/8 Inc.

Validation method Standard Probe 1 in. and

Temperatute 26.4 °Ci3

1/2 in. Sampling Nozzle

Barometric Pressure 758.5 mm Hg

. -
BOTTOM VIEW — e

L 2 ST ™

l L,)_H b

17w ( ) Sampling Nozzle |

—

—
~

%

i Dy = Tubs 0D
SIDE VIEW ‘ \;L x
1 P.," '-—-711 e ),
Py ;] Tipe S Pt Tube : o

Sampling Probe Validation with Tune up
: Measure and Alinment with 1/2" Sampling Nozzle( 12,7 mm )

Measured Standard Range
L= 1.92 cm, (1.905 cm, or 3/4 in, )
L= 4.99 cm, (5.08cm. or2.0in.)
Dr = 0.861 cm. (3/8in. )
A= 2,18 cm. (21 Dr<A <30D;)
A/2Dr = 1.134 cm. (1.05P,/Dr<A <15)

Pitot Tube Validations and Engles measurement Result

: Measure Result after Maintanance and Adjustable
Pg Size Standard Range
a = -0.30° <10°
B = 2.20° s 5°
Pa Size
a = -0.50 ° s10°
B2 = 1.70° <5°

Engles measurerment Calculated Resuit Standard Range

W = 0.40° 0.015 cm. W < 0.08cm (1/32in.)

Z = 1.60 ° 0.061 cm. Z <0.032cm(1/8in.)

— 5) il the 1ype or tace-opening rmsargnment show above with not affect the base fine value of Cp(s) Solong as standard range

RS By. _proved By' -ate

9 Apr24
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Samplig System Equipment Information

Console Model XC-572-V
Console Number A1912535
DGM Model SK25EX
DGM Number 00006056

Nozzle Validation

Validation Conditions

Digital Calipers
Reference No

Temperatute

Barometric Pressure

CD-15APX
A22070181
24.8 °C13
759.8 mm Hg

Nozzle ID Nozzle Diameter Different {D;+D,+Dy)/3
Sizes D, D, Dy AD Davg
mm mm mm mm mm mm
NS-4 3.17 3.18 3.18 3.17 0.006 3.177
NS-7 5.30 5.32 5.32 5,32 0.000 5.320
NS-9 7.13 7.1 7.12 7.12 0.006 7117
NS-10 7.92 7.95 7.95 7.94 0.006 7.947
NS_1§_ 9.52 9.53 9.52 9.53 0.006 9.527
NS-14 11.09 11.11 11.10 11.11 0.006 11,107
NS-16 12.70 12.70 12.68 12.70 0.012 12.693
Where :
D1, D2, D3 = There difference nozzle diamiters , mm ; diameter must be within 0.025 mm
AD = Maximum difference between any two diameters, must be < 0.100 mm
D avg = (Dy+Dy+D3)/3
D2 D3
D1
Validation By: ved By: S Apr 24
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536 TOUUWUA 7 UEIUWUA 1WAUNLA Npanmy 10160 536 Soi Bongkhoe 7 Bangkhae Bangldwae Bangkak &
Tel 02-802-3280 -2 Fox. O02-802 3988 £ Info©necodiss.com “

Vertification Test Report
Instruments Information Page:1/2
Analyzer Type:  Flue Gas Analyser Manufacturer: MRU ,
Model: Optima? Serial No.: 320779 {

Calibration Gas information
Standard Gas Mid Range

Standard Gas High Range

02 Conc 2.2 %vol. 02 Conc 10.22 %vol.
Cd/Ex: 343014/lul 24,2025 Cd/Ex: 343018/Jan 10,2025
€O Conc 99.94 ppm CO Conc 594.5 ppm
NO Conc 99.69 ppm NO Conc 197.2 ppm
NOX Conc 99.76 ppm NOX Conc 197.2 ppm
$O2 Conc 100.5 ppm $02 Conc 200.9 ppm
€02 Conc 8.054 % CO2 Conc 16.02 %
Cd/Ex: ED5716/May 16,2030 Cd/Ex: ND7514/jun 21,2030
Environment: Temperature 25.8 °C Humidity: 47 %RH
SO2 calibration test
. Before Adj After Adj
Set point Std.gas f reAd ﬂ ! Difference % error
(ppm) Reading{ppm) Reading(ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 100.5 92 100 -0.5 -0.5
Hight 200.9 194 201 0.1 0.0
NO calibration test
. Before Adj After Adj
Set point Std.gas f / ﬁ d Difference % error
(ppm) Reading(ppm) Reading(ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 99.69 90 100 0.3 0.3
Hight 197.2 182 200 2.8 1.4
NOX calibration test
Std. Before Adj After Adj
Set point gas ef.or / ft / Difference % error
(ppm) Reading(ppm) Reading(ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 99.76 91 100 0.2 0.2
Hight 197.2 190 200 2.8 14
CO2 calibration test
Std. Before Adj After Adj
Set point gas f / ﬂ / Difference % error
{(ppm) Reading(ppm) Reading(ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 8.054 9.05 8.07 0.0 0.2
Hight 16.0 17.68 15.97 0.0 -0.3

€needis

‘This report not be rcpmducr..d except infull without the written g
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Tel O2-807-39280 2 Fox. G2-AG2-3988 & infodewadics com

Vertification Test Report
Instruments Information Page:2/2 ;
Analyzer Type:  Flue Gas Analyser Manufacturer: MRU
Model: Optima7 Serial No.: 320779
Calibration Gas information
Standard Gas Mid Range Standard Gas High Range
02 Conc 2.2 %vol. 02 Conc 10.22 %vol.
Cd/Ex: 343014/Jul 24,2025 Cd/Ex: 343018/Jan 10,2025
€O Conc 99.94 ppm €O Conc 594.5 ppm
NO Conc 99.69 ppm NO Conc 197.2 ppm
NOX Conc 99.76 ppm NOX Conc 197.2 ppm
SO2 Conc 100.5 ppm $02 Conc 200.9 ppm
CO2 Conc 8.054 % €02 Conc 16.02 %
Cd/Ex: ED5716/May 16,2030 Cd/Ex: ND7514/Jun 21,2030
Environment: Temperature 25.8 °C Humidity: 47 %RH
CO calibration test
Set point Std.gas Bef.ore Adj Aft.er Ady Difference | % error
(ppm) Reading{ppm) Reading(ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 99.94 101 99 -0.9 -0.9
Hight 594.5 607 601 6.5 1.1 i
:
02 calibration test i
Set point Std.gas Bef-ore Ad) Aﬁter Adj Difference % error :
(ppm) Reading(ppm) Reading(ppm) ]
Low/Zero 0.0 0 0 0.0 0.0 4
Mid 2.2 2.2 2.2 0.0 0.0 ;
Hight 10.22 10.21 10.21 0.0 -0.1 !
Note
Technical Data Calibration results.:Calibration reading response discrepancy |
02 parameter +0.2Vol-% at Range 0-21 Vol-% E
CO2 parameter + 0.3 Vol-% at Range 0-CO2 Max :
CO parameter +5 % at Range 0-500 PPM ]
NO parameter + 5 % at Range 0-1000 PPM ;
NO2 parameter + 5 % at Range 0-1000 PPM ]
SO2 parameter +5 % at Range 0-2000 PPM ‘
Calibrate By : Approve By* 26 Feb 24
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Calibratech

Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nanthaburi 11120

V) \
NSC-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoofcom. calibratech .cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment ;

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method

Certificate of Calibration

67-410025-1 Page : 10f2

Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhac, Bangkok 10160

Digital Thermo-Hygrometer

Manufacturer : Jedto Model : HTC-1

Range Temperature : N/A C Resolution : 0.1 °C
Range Humidity : N/A %R.H. Resolution : 1 %R.H.
Serial No. : PONPES852094 ID No. : ELABTMHTCI10003
Ambient Temperature : 23 +2) °C

Relative Humidity (50 + 15) %

20 February 2024
22 February 2024
22 February 2024

Chortip Samchusri

: This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

Reference Standard Instruments :

Digital Indicator with Standard Probe Temp&Hum

ID No.

Cert, No,
400034 & 400035 SG-H-00020/67

This certification is traceable to the International System of Units E
Y
Due Date raceabili
05 Jul 2024 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

Approved by :

Laboratory Manager




Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-410025-1

UUC Condition As-Received : Goad

Result of Calibration :  Without Adjustment

Page : 2 of 2

Function : Temperature measurement
Reference Humidity @ 50 %R.H.
Standard Temperature UUC Reading Correction Uncertainty
(c) (c) (c) (£'c)
2498 25.0 0.0 0.46
Result of Calibration : Without Adjustment
Function : Humidity measurement
Reference Temperature @ 25 °c
Standard Humidity UUC Reading Correction Uncertainty
(%R.H.) (%R.H.) (%R.H.) (+%R.H)
50.03 50 0 2.2

Remark

UUC : Unit Under Calibration

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =2,

providing a level of confidence of approximately 95%

-o0o -




S\,

7 : th :
Calibratech Co.,Ltd. S 1817025
7/106-7 Moo 2, Sukhaprachasen 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-msil : calibratech. cal@yahoo.com, calibratech _cal@hotmail.cam

Certificate of Calibration
Certificate No. : 67-200060-1 Page : 10f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURAI25-18
Serial No. : 0034606552 ID No. : ELABBALANCENOS
Capacity : 120 g Resolution : 0.0001 g

Environment : On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature : (20.0t020.7) °C
Relative Humidity : (56.2t060.3) 9%
Air Pressure 1013.0 mbar

Date of Received : 20 February 2024

Date of Calibration : 20 February 2024

Date of Issue : 21 February 2024

Calibrated by : . Satja Sangkhum

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

Edition 7 - November 2022

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

Standard Weights
1D No. Cert, No. Due Date Traceability
E261-E2624 C02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)

Approved by :

Laboratory Manager

The Uncertainties are for a confidenee probability of approximately 95%

This cerificate may not be reproduced othe




Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpaad, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5153, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200060-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(e) (& (@
0.1 0.0000 0.00011
0.5 0.0000 0.00011

| 0.0000 0.0001!
2 0.0000 0.00011
5 0.0000 0.00011
10 0.0000 0.00011
20 0.0000 0.00013
50 0.0001 0.00014
100 0.0001 0.00020
120 0.0000 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

Eccentric error Load test : 20 g
A B C D E
0.0001 0.0001 0.0000 0.0000 0.0000 g

Repeatability Load test § 100 g
Stdev. i 0.00004 g

-00o -




uFiEn Buliudu S fe 540,540/1 TOELANLA 7 LWUDSUNILA CIGIANLA NFILUIWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577—8 Fax. 02-802—-3773 E-mail : info@evitesting.com brdan

£ 2

TSP High Volume Sampler Calibration

Verification Report No.
S02400208-E001 -TSP 01

O PMm Onsite
Site: TsoliuausLu3
UTM : 47P E 676551 N 1582248 Date: 11 Oct 24
Sampler: ETSP#41 Technical: Amonthep Konkleeb
Recorder: 0 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
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: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Seriak¥: 5411 Date Certified: 9 Feb 2024
Due Date : 08-Feb-25
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 12.08 1.707 52.0 51.19 Slope = 24,9409
2 9.02 1.477 48.0 47.25 Intercept =  8.7520
3 7.86 1.379 42.0 41.35 Corr. coeff.= 0.9912
4 3.26 0.893 32.0 31.50
5 2.89 0.842 30.0 29.53 # of Observations: 5
Range of Chart 37
at 1.1 - 1.7 m3/min. 51

wo

o0

Calibrated by :

00

1 October 2024

Chart Recorder

200

Approved by :

11 October 2024

00
LrY 025 0% 075 100 125 150 875 200

m¥min

This report shall not be repreduced except infull, without the written approval of Envilab Co ,Ltd

www.evltesting.com

Ernvirenmental recponoibility with Aaccuracy meacsurement

FE-MNT-29 Rev.02:05/07/67
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Ernvilab Co.. L.td.

Tet

OZ2—-802-3577—-8 Fax. OR—802-3773

Uity Bulrudu I m 540,540/1 WOULNGUA 7 LWLUITLNLA LUALNUA NTIANWY 10160
540,540/1 Soi Bangkhae 7 Bangkhoe Bangkhae Bongkok 10180

E—mail : infa@ewvl

testing.caom

TSP High Volume Sampler Calibration

Verification Report No.
S02400208-E001 -TSP 04

O PM Onsite
Site: Talauaidie
UTM : 47P E 680230 N 1586144 Date: 11 Oct 24
Sampler: ETSP#42 Technical: Amonthep Konkleeb
Recorder: 0 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
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: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Seriakt: 5411 Date Certified: 9 Feb 2024
Due Date : 08-Feb-25
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 12.46 1.733 54.0 53.16 Slope = 30.0266
2 10.02 1.556 50.0 49.22 Intercept = 1.4428
3 8.25 1.413 440 43.31 Corr. coeff=  0.9976
4 487 1.089 340 33.47
5 2.98 0.854 28.0 27.56 # of Observations: 5
B Range of Chart 36
at 1.1 - 1.7 m3/min. 53
. Calibrated by :
E 00
3
xo
Approved by :
11 October 2024
o0 —
Qoo 025 050 a7s 100 1% 150 175 200
This repart shall not be reproduced except infull, without the wntten approval of Envilab Co. Lid
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Tel :
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02 -802-3577-8 Fax., 02-802-3773

Ui Bulhudu R0fia 540.540/1 90HUNIUA 7 LWUDILNILA LUALUNUA NTILVINY 10160
540,540/ 1 Soi Bangkhae 7 Bangkhae Bangkhae Bongkok 10160
info@evitesting.com

E—mail :
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TSP High Volume Sampler Calibration

Verification Report No.
S02400208-E001 -TSP 03

O PM Onsite
Site: Talanuseu
UTM : 47P E 677553 N 1585212 Date: 11 Oct 24
Sampler: ETSP#44 Technical: Amonthep Konkleeb
Recorder: 0 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
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: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Serial#: 5411 Date Certified: 9 Feb 2024
Due Date : 08-Feb-25
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.24 1.718 52.0 51.19 Slope = 24.2086
2 9.97 1.552 50.0 49.22 Intercept = 10.3068
3 7.85 1.378 44.0 43.31 Corr. coeff.= 0.9957
4 463 1.062 36.0 35.44
5 2.49 0.782 30.0 29.53 # of Observations: 5
Range of Chart 38
| at 1.1 - 1.7 m3/min. 52
00
Q0
Calibrated by :
3
g ¥ 11 October 2024
Approved by :
100
Duul)(l axs aw Q75 ] 125 _IlSO _1.75 200
m¥min, |
This reporl shall not be reproduced except infull, withoul the writien approval of Envilab Co. Lid
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TSP High Volume Sampler Calibration

Verification Report No.
S02400208-E001 -TSP 05

O PM Onsite
Site: vuvuaglizga

UTM : 47P E 677784 N 1582555 Date: 11 Oct 24
Sampler: ETSP#27 Technical: Amonthep Konkleeb
Recorder: 0 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 989.0 Corrected Pressure (mm Hg): 741.8
Temperature (deg C): 38.0 Temperature (deg K): 311.0
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: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Serial#: 5411 Date Certified: 9 Feb 2024
Due Date : 08-I'eb-25
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.98 1.738 52.0 50.29 Slope = 28.8924
2 10.20 1.542 48.0 46.42 Intercept=  0.9351
3 8.43 1.403 440 42.55 Corr. coeff.= 0.9925
4 5.75 1.161 34.0 32.88
5 3.35 0.889 28.0 27.08 # of Observations: 5
Range of Chart 34
at 1.1 -1.7 m3/min. 51

500

w0

Calibrated by :

00

11 October 2024

Chart Recorder

Approved by :

L1 a0z 0w 07s 100 125 150 175 200

mymin,

|
|
i
|

This report shall not be reproduced except infull, without the writien approval of Envilab Co,,LId
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TSP High Volume Sampler Calibration

Verification Report No.
S02400208-E001 -TSP 02

O PM Onsite
Site: 1 uxu&3
UTM: 47P E 677962 N 1584137 Date: 11 Oct 24
Sampler: ETSP#28 Technical: Amonthep Konkleeb
Recorder: 0 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
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: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Serial#: 5411 Date Certified: 9 Feb 2024
Due Date : 08-Feb-25
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (comrected) REGRESSION
1 12.24 1.718 54.0 53.16 Slope = 30.8599
2 9.57 1.521 50.0 49.22 Intercept = 0.8582
3 7.98 1.390 44.0 43.31 Corr. coeff.= 0.9967
4 4.73 1.073 34.0 33.47
5 3.01 0.859 28.0 27.56 # of Observations: 5§
I Range of Chart 36
‘ B at1.1-1.7 m3/min.| 54

500

00

Calibrated by :

w0

11 October 2024

Chart Recorder

i | ! ! 1 ! - : i Approved by :

11 October 2024

mymin

This repart shall not be reproduced except infull, without lhe written approval of Envilab Co ,Ltd
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400208-E001 -PM 01

L Pm [ Onsite
Site: Tsul3outrusiuui
UTM : 47P E 676551 N 1582248 Date: 11 Oct 24
Sampler: EPM10#33 Technical: Amonthep Konkleeb
Recorder: 0 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
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: 1.2654
Model: TE-5025A Qstd Intercept: -0.01667
Serial#: 5411 Date Certified: 9 Feb 2024
Due Date : 08-Feb-25
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.59 1.724 52.0 33.08 Slope = 16.7787
2 8.86 1.509 48.0 30.53 Intercept = 4.3645
3 7.37 1.378 42.0 26.72 Corr. coeff= 0.9951
4 3.29 0.925 32.0 20.35 SFR= 1.147
5 2.58 0.821 28.0 17.81 SSP= 37.10
# of Observations: 5
Range of Chart 35
at SFR +10% 39

0o

Calibrated b

©hart Recarde

Approved by :

11 October 2024

|
|
[ ma/min,
|

This report shall not be reproduced except infull, wilhout lhe written approval of Envilab Co ,Lid
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400208-E001 -PM 04

C PM [ Onsite
Site: Yalauaiin
UTM : 47P E 680230 N 1586144 Date: 11 Oct 24
Sampler. EPM10#27 Technical: Amonthep Konkleeb
Recorder: 0 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
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: 1.2654
Modecl: TE 5026A Qetd Intorcopt: 0.01667
Serial#: 5411 Date Certified: 9 Feb 2024
Due Date : 08-Feb-25
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.98 1.753 52.0 33.08 Slope = 18.2109
2 9.53 1.565 50.0 31.80 Intercept = 2.0288
3 7.32 1.373 42.0 26.72 Corr. coeff.= 0.9920
4 4.34 1.060 34.0 21.63 SFR= 1.147
5 3.02 0.887 28.0 17.81 SSP = 36.01
# of Observations: 5
Range of Chart 34
at SFR +10% 38
| w0
i 250
Calibrated by :
:
3
v 150
Approved by :
= 11 October 2024
L) e -
000 o 050 075 o 25 190 175 20

This report shall not be reproduced excepl infull, without lhe written approval of Envilab Co. LId

B www.evltesting.com
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400208-E001 -PM 03

L PMm [ Onsite
Site: Yalanuzou
UTM : 47P E 677553 N 1585212 Date: 11 Oct 24
Sampler: NPM10#18 Technical: Amonthep Konkleeb
Recorder: 0 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
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: 1.2654
Model: TE-5025A Qstd Intercept: -0.01667
Serial#: 5411 Date Certified: 9 Feb 2024
Due Date : 08-Feb-25
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.79 1.739 54.0 34.35 Slope = 18.6811
2 9.14 1.533 50.0 31.80 Intercept= 2.2594
3 7.36 1.377 44.0 27.99 Corr. coeff.= 0.9922
4 4.65 1.097 34.0 21.63 SFR= 1.147
5 2.89 0.868 30.0 19.08 SSP= 37.22
# of Observations; 5
Range of Chart 35
at SFR +10% 40

00

Calibrated by :

200

Chart Recorder

100

Approved by :

ctober

[ ) S S —— —

mymin.

This repert shall not be repreduced except infull, wilhaut the written appraval of Envilab Co, Lid
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400208-E001 -PM 05

L Pm [ Onsite
Site: 1 uvuadlioge
UTM : 47P E 677784 N 1582555 Date: 11 Oct 24
Sampler: EPM10#26 Technical: Amonthep Konkleeb
Recorder: 0 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 989.0 Corrected Pressure (mm Hg): 741.8
Temperature (deg C): 38.0 Temperature (deg K): 311.0
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: 1.2654
Model: TE-5025A Qstd Intercept: -0.01667
Serial#: 5411 Date Certified: 9 Feb 2024
Due Date : 08-Feb-25
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.21 1.801 54.0 34.96 Slope = 18.8010
2 9.56 1.595 50.0 32.37 Intercept=1.8130
3 7.23 1.389 440 28.49 Corr. coeff.= 0.9966
4 4.94 1.150 36.0 23.31 SFR= 1.188
5 2.89 0.883 28.0 18.13 SSP= 37.29
# of Observations: 5

%0

200

00

Chant Recorder

0o —

Range of Chart 35
at SFR +10% 40

Calibrated by :

Approved by :

11 October 2024

This report shall not be reproduced except infull, withaut the writien approval of Envilab Co ,Ltd
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Envirenmental reeponsiblliity with accuracy meAasurcment
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400208-E001 -PM 02

L PM [ Onsite
Site: 1 uyud;
UTM: 47P E 677962 N 1584137 Date: 11 Oct 24
Sampler: EPM10#45 Technical: Amonthep Konkleeb
Recorder: 0 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
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: 1.2654
Model: TE-5025A Qstd Intercept: -0.01667
Serial#t: 5411 Date Certified: 9 Feb 2024
Due Date : 08-Feb-25
CALIBRATIONS
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.86 1.744 52.0 33.08 Slope = 16.8049
2 9.21 1.539 48.0 30.53 Intercept = 4.4006
3 6.32 1.277 420 26.72 Corr. coeff.= 0.9956
4 3.45 0.947 32,0 20.35 SFR= 1.147
5 2.64 0.830 28.0 17.81 SsP=  37.21
# of Observations: 5
Range of Chart 35

350

00

at SFR +10%| 39
|
[
|

Calibrated by :

11 October 2024

Char Recorder

Approved by :

| m¥min,

This report shall nat be reproduced except infull, without the wrillen approval of Envilab Co Lid
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RECALIBRATION
DUE DATE:

February 9, 2025

’\
TISCH J

Environmental f

2 g”W- /gg%m ’
B Calibration Certification Information
Cal. Date: February 9, 2024 Rootsmeter S/N: 438320 Ta: 295 °K
Operator: Jim Tisch Pa: 749.0 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 5411
Vol. Init Vol. Final AVol. ATime ap AH
Run (m3) (m3) {(m3) (min) (mm Hg) {in H20)
i 1 2 1 1.3950 3.2 2.00
2 3 4 1 0.9840 6.4 4.00
3 5 6 1 0.8790 7.9 5.00
4 7 8 1 0.8430 8.8 5.50
5 9 10 1 0.6940 12.7 8.00
Data Tabulation
Pa )( Tstd )
) Vstd Qstd w/ A (e a |yAH(Taspa)
(m3) (x-axis) (y-axis} Va {x-axis) (y-axis)
0.9914 0.7106 1.4111 0.9957. 0.7138 0.8875
0.9871 1.0032 1.9956 0.9915 1.0076 1.2551
0.9851 1.1207 2.2312 0.9895 1.1257 1.4033
0.9839 1.1672 2.3401 0.9883 1.1723 14718
0.9787 1.4103 2.8222 0.9830 1.4165 1.7750
m= 2.02024 = 1.26504
QSTD b= -0.02667 QA b= -0.01677|
r= 0.99993 r= 0.99993
Calculations
Vstd=|AVol((Pa-AP)/Pstd)}(Tstd/Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd=|vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
_ Pa Tstd = ol
Qstd= llm(,JﬁH( Pstd )(—--——Ta ))b) Qa= 1/m ((1/ AHi Ta/Pa )) b)
Standard Conditions
Tstd: 298.15 °g RECALIBRATION
Pstd: 760 mm Hg
Kev US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading {mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (k) Determination of Suspended Particulate Matter in
Pai actual barometric pressure {(mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

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

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

Eivilap Colmes



LS (@e Hwwane Sudasniing S 0m

Noodss& ouppi\/ ins‘u umenL Ce, )

SO2 Analyzer Verification Test Report

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

PM ] Onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100E S/N: ESOAI100E01108
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
S/N: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
S/N: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 243 °C Humidity: 56 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
{ppb) (ppb) (ppb) {ppb) {ppb)
T b e D A B e e e i [ e e [ e e
LiAsarl L 00 vl T TosT 08 _400.0 4030 | 04
Single Point Calibration Chart
500 -
400 -
“oy
o
5 1) [p) o STt S |
o
=
8 200
(i
100" 4——mev
0 %
B
Z 4 2
Mok W, g




needlSS Gy {158 dwwena Suasngidiyl 4016
i Nur <1|:=s mppiy Instrurnant Co., Lid,

S0O2 Analyzer Verification Test Report

Calibration Report No.: AP-S6710002
Calibrated Date; 1-Oct-24
PM O oOnsite

Page:2/2
Unit Before. .. . ° After;t . | “iNote .

Telsv,;ffl':ung_':jt_i_op{ Value : n
Date 1:0ct-24

DR G g ;
Range Sl I pnii I BT 500 Lo 5000 j
Stability (Zero Gas) -~ |<02 . PPB ' 0.6 | ey i i
|sampte Flow N e R e R I
A2t i ke | D OO0 B oo TV i i 3B | o A B e 5
e e e Dl
HVPS | GO Ol T ST e ARG 1) =0 SR O\t ELma Lo S B g O 1) SN TN g e R et o [ AL S
e g e nees
RGELL TEMP P RS e ‘Dreegee C | ' RO L

ot PR o e IR R

L e s e B

R T I

M T e

i T A TR e e

S e R S B B

Darklamp - |c60)- (+200) v

SAMP PRES 20-30 contant T INHgAL

PMT Volts' 2000 (+1- 500) mv 2004

SO “[1000 (+- 250) AL BRE L e 002 D :
e 2 LA e e >
o : i s S HE
R e e, R AL

Stabilty at Span <2 ppb @ 400 ppb PPB 06

Zero Ges {Cl 00 PPB) X 0 ppb 1.3
Span Gas (400 PPB ) 400 ppb 410.0 403.0 + 5% of Range

Calibrate By : Approve By :

Date:

Neegiss

Neediss Sunply Instrument Co..Ltd

Date:

This report shali:-not be reproduced except infullwithiout the written epprov
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SO2 Analyzer Verification Test Report

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

Ppm L[ onsite

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP|
Model: 100A S/N: ESOAIT10002032

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 802 Conc 45.59 PPM
S/N: 644 CO.Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature. 243 °C Humidity:. 57 %RH
Calibration Report
: Zero Span
Status | Reference Reading Drift Reference Reading Drift%
{ppb) {ppb) (ppb) (ppb) (ppb) :
sgpotorel e 0 ORRH P as e DAy I IO REERIEA L 400.0 A5 2B OB
anEAften) A0 0L 0.6 |00 e | 00 00 B | i i 0100 O

Single Point Calibration Chart

500 -
400 e TNl L A e S e
= L AEEY
o
| = 2008 e S e B s o L ——¢—— Before
o
A
E X L0 ] ks (e B T “eone After |
(12 |
R ]
100 4
0
L o

This report shoall not be reprochuced except Nfulliwithdout The wiitTen sporo)
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S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6710003
Calibrated Date: 1-Oct-24
PM [ Onsite
Page:2/2
Tésg_Fungtiqn Vé!g.leﬁ i Normingl/f(_‘afﬁ_gg_, Unit .Before After Veaiala e Note
Date 1-Oct—24
Time DS e g i
Range 3 5020000 T 1 ¥ PP 500
Stabilly (zero Gas)" i 121012 R - PPB : VO x
Sample Flow . 650 (+/- _50) i c;:/mln T 652"
PMIT Detector o 5000 mv 282 i Bt
Norm PMT Detector -~ |0-5000 - . - mv ; .
wps 7 lso0900constant | v 1 o ES P
BOPS' 0 i |2500:GE20000 8 Sausll 0 mV RS :
RCELL TEMP 50 (+- 1) A ' Dresges.C 50 e O %
BOXTEMP, . 20-40  DreegeeC | 326 i R R
ENTT TEMP 22 ot o5 oukcay ni] 77 (o] yemest Dieegse C | 83 T
RS T s
ESiip RalI0 - . 1 i s | B0MpO%E: e 2 ] R, ]
STR Light (ZeroGas) <100 |~ PPB £
Dark PMT oy 200 | mv e
Dark Jamp . T piileso) - (+200) r mv o
SAMP. PRES _ 1 ]20:30 contant IN-Hg-A %]
: o=
PMT Volts 2000 (+/- 500) mv
s_o_z"éé'nc _ 1000 (+/- 250) PPB
$02 Slope 1 (+-03) : 7
02 Offset <250 Z mv
ST e &
Sté.mmy s % <2'p'.pb@4oo ppb e e
Zero Gas (0 00 PPB) 0 ppb 14 0.6
Span Gas (400 PPB ) 400 11 ppb 405.2 401.0 | 1 5% of Range

Calibrate By.:

Date:

This report shall not be recroduced except infullwithout The written aporov

Approve By.:

1-Oct-24
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6710004
Calibrated Date: 1-Oct-24

PM O onsite

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API

Model: 100E S/N: ESOAI100E01218

Calibration System

S (Efﬁbratgr Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
S/N: 792 NO.Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 SO2 Conc 45.59 PPM
S/N: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature. 243 °C Humidity: . 56 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
{ppb) { (ppb) (ppb) (ppb) {ppb)
BTN RO e D B e e 04

Single Point Calibration Chart
500

300 1~ ———— Before

200p Ess -7->t=--= After

Reading (ppb)

100V HE=s s

400

" % Reference (ppb) ™

i
Tyl

This raport shali not be reproduuced except infullwithout the written sppro
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6710004
Calibrated Date: 1-Oct-24
PM ] oOnsite
Page:2/2

Test Function Value Norminal range Unit Before After | - Note
Date 1 Oct 24
T et !
Range |50 - 20000 ?  PPB 500 500
Stability (Zero Gas) <02 “PPB 06 “0.2
Sample Flow [650 (+- 50)  co/min . ees ERbOy e g
PMT Detector. % Jo-5000 mve 365 345 ki
Norm PMT Deteotor - |0-5000 - .. mv. Vi I 328 e
HVPS 7 [a00-900 constafn 3 7 PRl vy il b
DEES, s a0 e IR0 00 s v BRI O T [T A o
RCELL TEMP 50 (+- 1), " Dreegee C 50 S0 3%
BOX TEMP {2040 Dreeges C 34.1 R30S e 7
PMT TEMP 7:(+11) Dreegee G e B s |G A gL i
UV lamp T T 4034.0 AT P ot 2 [T,
Lamp Ratio 30-120 T 1140 | 1140 ;
STR. Light (Zero Gas) T S TR R Wi IS i ] | A
Dark PMT (-50) - (+200) mv 447 447 R
S e : e o e
SAMP.PRES 20-30contant. . | INHgA | ... 284 . |- 278 5 o
PMIT Volts 2000 (+1- 500) mv 2004 2020
SO2 Conc 1000 (+/- 250) PPB 1002 1010 i o
sozSlope.  [1(+-03) AR EGBI0% 5 0.866
S02 Offset ~|<250 e [ Tes e 1800 e oA
Stability at Zero l<o2 -z PPB TS R TRt Vs, |
éTéBﬁf{y at Span G |<2ppb @400 ppb PPB 06 02 B g

T = T TR e § Y
Zero Gas (0 00 PPB) h
Span Gas (400 PPB) 3920 403.0 "+ 5% of Range

Calibrate By :

Date:

This report shali not be reproduced except Infullaithout The written approvel!

1-Oct-24

Approve By :

Date:

Nneediss

Neediss Supply instrument Co. Ltd

1-Oct-24

HR RT3 EEE T 4 0NN




Ne

U FHLE

& Neediss

e

UFEn Tida Hwwane Hudgmnguind ands
nstirument Co., Ltd.
fiie ¢ Bongh

diss Supply |

G

0 Borigichane

SO2 Analyzer Verification Test Report

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

& pm

(J oOnsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100E SIN: ESOAI100E01225
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46:50 PPM
S/N: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
SIN: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature. 243 °C Humidity:_ 56 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) (ppb) {Ppb) (ppb)
cppefore| a0, 00s VI OE B i 07 4000 P EASEAA (oL
After 08T fole sty 0886 vl v R0 3TN 6a 100059000 ol O HOSSREE RGN
Single Point Calibration Chart
500 -
400 -
o
[=5
a a0 Bt DB
g
§ D00 kRS S N
4
100 = Lol ST T
0
4 ’ o \
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S0O2 Analyzer Verification Test Report

Calibration Report No.: AP-56710005
Calibrated Date: 1-Oct-24

PM O onsite
Page:2/2

TestFunctionValue |  Norminalrange | . Unit | . Before . |i. ., Afterii | | | Note
Date 1-Got-24

Time 42 A
e 34 e T e e s
Stabily (Zero Gas) -~ |< 0.2 pPB 06 02

Sample Flow les0 =50y oo/min 663 659
A e st s o, s
[Norm PMT Detector. . mv. 344 D DR

HVPS % R AT ] s e
o SR e T Do B e smiteas L
TR PR ke oo R T [T R

e b e e e e
B e e e e i e e
e sl R I e o B e vyreex

Lamp R‘a-lo-” RarTIET e | " _% = ) {1_4_0_ e " -1140 ey g 2
STR. Light (Zero Gas) <100 PPB : 29 = s i B i
e Y | T Y N S B P T S N
R TR BT R L | S

SAMP PRES 20-30 contant INHg-A 284 278
ric TestOptic Test .~ 7 % i W
PMT vOns 2000 (+/- 500) mv 2004 2020 5

802 Conc AL R R | 1000 (--1-_[-._-2’?0)._“-__" HEoas 'E;é- SR T PR 1_0_02.__ IR e 1010 e s
SO2 Siope 1 (+-0.3) . 0,920 0.866
S02 Offset ' mv 65 130.1

Siablll(y at Zero
Stabl]lty at Span

Zera Gas (0 00 PPB) 0 ppb 0.7 0.3
Span Gas (400 PPB ) 400 ppb 391.0 403.0 + 5% of Range

Calibrate By.: Approve By :

Date:

Neegiss

Neediss Supply Inatrument Co..i.td

Date: 1-Oct-24

This rzport shali not be reproduced excent infullwithout the written epprovals
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SO02 Analyzer Verification Test Report

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

pm O onsite

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100A SIN: ESOAI100E01002

Calibration System

G Cgﬁbrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
SIN: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
S/IN: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature. 244 °C Humidity: 67 %RH
Calibration Report
Zero Span
Status [ Reference Reading Drift Reference Reading Drift%
{ppb) (pbpb) (ppb) (pph) (ppb)
__Beforej - 0.0 it Oy e ORR EETE S 40050 TP B94N07 T 5088
o Aftert T 000 DR 0BT Gl T 000 e 9i400.0 4040 | 05

Single Point Calibration Chart
500 -+
AN0 Sl o
iy
o
S0 13000
=) |
= |
©
B 200 e L L B S
14
fo o) e e 45 (8
0 :
«.0 400
¥ (%
i
This report shel ol be reproduced except infulwithout the written spproval c-fﬁej ;ﬁyo
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SO2 Analyzer Verification Test Report

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

PMm [ Onsite

Page:2/2
Test Function Value Norminal range Unit Before After: [l i Note
Date
e s ey
Range PPB 500.0 '500.0
Stability (Zero Gas) s S PPR 02 041 " e
sample Flow .| celmin 592.0 5910 .
PMT Detector mv 255.6 61.0 e i e e
Norm PMT. Detector PR TN, FARAT 37 R 59,7 852 Sl
HVPS 400-800 constant_ GRS ] |6 807.0
pees [zs00.(+i-200) TV ER A AR o o e
RCELLTEMP [s0(#if) . . .|  DresgeeC i A ] S R Y TR ke
BOX TEMP-“ ; _ ? Dreegee C 340_ 34_1__ s [B
PMTTEMP - " ‘DreegeeC - | 80 his A i)
Wilamp T TGRA0 |e nen OB L e
Lamp Ratio g SRR R sy 5 A i a6 e
STR. Light (Zero Gas) 3 iR aAR 817 b B iy
Dark PMT 50y (+200) 38 R | e s
Darklamp .~ |¢50)- (+200) 56.5 57.0
SAMP. sﬁéén KRR 120230 contant _ G oo L RETL, D) I AT,
Elgz v
PMT Volts 2000 (+/- 500) mv 1682.0 2044.0
s02Conc 11000 (+1- 250y PPB 841.0 | 10220 e
SO2 Siope 103 j i 1.224 1.104 ]
S02 Offset B e mv 248 80 7
Stabilty at Zero A b e e EER RO e U ] g
Stability at Span <2 ppb @ 400 ppb o RPE e b i o U B 02 S
GasvfastrResponsé.f % ; L '-":5: ; 5 & i
Zero Gas (0 00 PPB) 0 ‘ppb 1.0 0.6
Span Gas (400 PPB ) 400 “ppb 394.0 404.0 "+ 5% of Range

Calibrate By :

This report shall not be reoroduced excapt infull without the writTen apor

Date:

1-Oct-24

Approve By :

Date:

Neediss Supply nstrument Co. Lid

1-Oct-24
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710001 Page:1/1
Calibrated Date: 1-Oct-24
pm O onsite
Instruments Information
Analyzer Type: NO/NO2/NOxAnalyzer Manufacturer API
Model: 200E S/N: ENOAI200E00305
Calibration System
i Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
S/N: 792 NOIConc 46:50 PPM
ZERO AIR Genearator ZAG7001 So2:Conc 45.59 PPM
S/N: 644 CoConc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 241 °C Humidity:_ 57 %RH
Calibration Check ( Before adjust )
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
No | =~ 32 i A U G S | P A0 O 400.0° 12 ]
o P L e A ] Ledlariotle k20 P00 il s 02 i
NOx 46 0.0 4.6 412.0 400.0 1.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value - Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
R o e o T e e
NOx O 7 0.0 0.7 405 0 400 0 0 6
e e et AL
Single Point Calibration Chart |
450 b o
=
e 300
§ 250
5 > 200 o
SN g 150 i
§ * ; 100 F T
! 12041
0
0.0
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710001 Page:1/1
Calibrated Date: 1-Oct-24
[4 ] 2
PM Onsite
Page:2/2

Test Function Value Norminal range Unit Before ~After Note .
Date 1-Oct-24
Time 13:25
Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas) <02 PPB 0.5 0:2
Sample Flow 500+/- 50 cc/min 474.0 441.0
Ozone . Flow 60-90 cc/min 76,0 76.0
PMT Detector 0-5000 mV. 245 62:2
AZERO 20-150 my 8.6 67.5
HVPS 400-900.constant A 839.0 836.0
DCPS 2500 +/-.200 mVv - -
RCELL TEMP 50+/- 1 Dreegee C 50.0 50.0
BOX TEMP 20-35 Dreegee C 34.5 30.5
PMT TEMP 7 +-1 Dreegee C 7.0 74
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 4/- 6 Dreegee, € 3156.0 314.4
RCEL PRES 4-10'contant IN-Hg-A 4.20 7.90
SAMP PRES 20-30 contant IN-Hg-A 29.9 28.6
NO Slope 1+-03 1.256 1.032
Nox Slope 1+-0.3 1,232 1,048
NO Offset =10 to + 150 mV 4,50 6.90
NOx Offsel -10 to + 160 mV -5.00
Zero Value NO 0 ppb o378

NOXx 0 ppb 4.6 0.7
Span Value NO 400 ppb 410,0 403.0

NOXx 400 ppb 412.0 405.0

Calibrate By : Approve By :
Date: Date:

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

PMD

Instruments Information

Onsite

NOx Analyzer Verification Test Report

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: T200 S/N: ENOAIT20002469
Calibration System
o Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 24.2 °C Humidity: 57 %RH
Calibration' Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (Ppb) (ppb) (ppb) (ppb) Drift%
o [ % 4 A s i o A 4 3960 - 0O T
NOFlice ot ulliimn ot e T 0 ek S0 0.0 0.9
NOx 1.5 0.0 15 403.0 400.0 0.4
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | ExpectedValue
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NOx 0.5 0.0 0.5 403.0 400.0 04
Single Point Calibration Chart
450 - 8.
&) 400 - e
E’ AN Bt s ik
el
5 250 oy —
5 : 200, e e
@©
“ii50 1Y 5 :
0 ettt = e ———————————t
0025 . 400.0
NO Reference Value (ppb) 3

This report shali not be reproduced except nfullwithiout The written ppprov
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710002 Page:1/1
Calibrated Date: 1-Oct-24
< =] .
D PM Onsite
Page:2/2

Test Function Value | .| ‘Norminalrange _ Unit _ Before {oirAfter _Note
Dale 1:0ct-24
Time 13:30:00 AM
Range 0.00 - 500.00 PPB PPB 500 500
Stability (Zero Gas) < 0.2 PPB 0.5 0:2
Sample Flow 500+/- 50 cc/min 505 480
Ozone Flow 60-90 coimin 79 72
PMT Detector 0-5000 mV. 26.2 29:3
AZERO -20-150 mV 56.0 55.0
HVPS 400-900_ constant \Y 755 755
DCPS 2500 +- 200 1 mv - -
RCELL TEMP 50+/-1 Dreegee C 50 50
BOX TEMP 20-35 Dreegee G 302 32.0
PMT TEMP 7 +1-1 Dreegee C 7.2 7.2
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 3156 +/- 5 Dreegee C 3150 315.0
RCEL PRES 4-10!contant IN-Hg-A 4 5
SAMP PRES 20-30 contant IN-Hg-A 29 29
NO Slope 1:4/-10.3 0.890 1.118
Nox Slope 1+4-0.3 : 0.911 1,046
NQ Offsel -10 lo + 150 mV 12.9 2.2
NOx Offset -10 to + 150 2.4 9.1
Zero Value NO 0 ppb

NOx 0 ppb ik 0.5
Span Value NO 400 : ppb 396.0 401.0

NOXx 400 ppb 403.0 403.0

Calibrate By : Approve By :

Date: - Date: 1-Oct-24

e Neediss

Neediss Supply Instrument Qo Ltd

This report shel not be reproduced except infuliwithiout The wirften approval og
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710003
Calibrated Date: 1-Oct-24

PM - Onsite

Instruments Information

Page:1/1

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

Manufacturer API
S/N: ENOAIT20002468

Calibration System

oy Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 Nox Conc 46.50 PPM
SIN: 792 NO Conc 46:50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
SIN: 644 CO Conc 4507 PPM
9 Expire Date: Mar 31,2026 EB0160267
Environment: Temperature. 24.2 ‘C Humidity:_ 57 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (bpb) Drift%
__NO 31 AR 00 i 3.1 o [l 400.0 -1.0
(NQe e 0158 r 0.055 7 e s S i e e
NOx 3.6 0.0 3.6 - 397.0 400.0 -0.4
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO [ 02 00 ORI e AD0I0 T F 400, 08 4 Ol s DO
e S e e S b S e S e R S O A U D
NOx 04 0.0 0. 4  403.0 400.0 04
’_. ..... L s 11 k
Single Point Calibration Chart
450
= 350 1
£ 300 4- -
o
8 2T i) B S R e A e
id
5. 4 200 R R e A
2 P I e S TR T
Qe ol . - < Vel
lé‘. Ak i 1(:,)0 PP S 20 R b
50 43
e,
0,04 400.0
NO Reference Value (ppb)

inis report shali not be reproduced except infullwithout Hihe written epproval of
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710003 Page:1/1
Calibrated Date: 1-Oct-24
X
PM O Onsite
Page:2/2
Test'Function Value Norminal range. Unit ‘Before . After ' Note
Dale 1-Oct-24
Time 10:13
Range 0.00 - 500,00 PPB PPB 500 500
Stabilily (Zero Gas) <02 PPB 04 0:2
Sample Flow 500+/- 50 cc/min 482. 486
Ozone Flow 60-90 cc/min 80 80
PMT. Detector 0-5000 my 33.2 25.1
AZERO -20-150 mv 23.4 23.0
HVPS 400-900 constant % 733 733
DCPS 2500 +/- 200 mv < -
RCELL TEMP 50+/-1 Dreegee C 48.9 50.0
BOX TEMP 20-35 Dreegee C 342 335
PMT TEMP 7 +-1 Dreegee C 7.0 7.0
1ZS TEMP 50+/-4 Dreegee C - -
MOLY Temp 315 +-5 Dreegee C 314.9 314.9
RCEL PRES 4-10. contant IN-Hg-A 4.5 4:5
SAMP PRES 20-30 contant IN-Hg-A 29.5 23.0
NQ Slope 4.+/-10.3 0:850 1.095
Nox Slope 1+-03 0.973 0.977
NO Offset -10 to + 150 mv 7.1 4.4
NOx Oftset -10t0 + 150 mv -5.9 15.3
Zero Value ppb 3.1 0.2
NOXx 0 ppb 3.6 0.4
Span Value NO 400 ppb 392.0 fO0.0
NOX 400 ppb 397.0 403.0
Calibrate By : Approve By :

Date:

1-Oct-24

e Neediss

Neediss Supply Instrument Co.Lid.

This report shall riot be reproduced except infullwithiout the written approj
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710004 Page:1/1
Calibrated Date: 1-Oct-24
PM 2 Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: T200 S/N: ENOAIT20003572
Calibration System
¥ Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
i S/N: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature _ 24.2°C Humidity:. 57 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (Ppb) (Ppb) (Ppb) Drift%
STy A 0 ) Bl T e 0 [ Y 200 O L i)
WINGE T o e B 00 2Ol A R R ek
NOx 2.8 0.0 2.8 4140 - 400,0 1.7
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(Ppb) (ppb) (ppb) (ppb) (Ppb) Drift%
I e B b S b e B T O 04
NOx 0.8 0.0 08 403.0 400.0 04
g 2204 414.0
@) 400 - "403.0
g G i Pl e s R SN
e
g S| e Tl [_m}
% IO ()() B e =it el i)
ﬁ‘ : F ‘150”" o : ~TTAFE it e ‘.-J
A 50 -
4 ;.j'@; i
0.00.8

NO Reference Value (ppb)

This repoit shol nol be reeroduced excepl infullwithoLT The wiiTen appro
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NOx Analyzer Verification Test Report

Date:

Thisreport sheli ot be regroduced excent infulwithout The antter appr

Calibration Report No.: AP-N6710004 Page:1/1
Calibrated Date: 1-Oct-24
:
PM Onsite
Page:2/2
Test Function Value . Norminal range “Unit Before After LT Note
Date 1-Ocl-24
Time 1l [T
Range '[0.00'- 500.00 PFB PPB 500 500
Stability (Zero Gas) <02 PPB 0.4 0.2
Sample Flow 500+/- 50 cc/min 500 490
Ozone Flow 60-90 cc/min 89 80
PMT. Deteclor. 0-5000 my. 50.9 20:4
AZERO 220-150 mV 48.3 491
| HVPS 400-900 constant \Y 745 745

DGPS 2500 +/- 200 mv - -
RCELL TEMP 50+/- 1 Dreegee C 50.0 50.0
BOX TEMP. 20-35 Dreegee C 332 32.6
PMT TEMP 7 411 Dreegee C 7.2 7.2
1ZS TEMP 50+/-.4 Dreegee.C - -
MOLY Temp 315 +/- 5 Dreegee C 3133 3145
RCEL PRES 4-10, contant IN-Hg-A 3.7 3.7
SAMP PRES 20-30 contant IN‘Hg-A 28.3 28.7
NO Slope 4+:0.3 | 1.025 1,178
Nox Slape 14103 1.066 1153
NO Offset 10 1o + 150 mv 8.7 1.6
NOx Offset -10.to'+ 150 mV
Zero Value NO 0 ppb

NOx 0 ppb
Span Value NO 400 ppb 412.0 400.0

NOX 400 ppb 4140 403.0

Calibrate By : Approve By :

Date;

Sneediss
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NOx Analyzer Verification Test Report

Calibration Report No.: ES-N6710006
Calibrated Date: 1-Oct-24

PM L Onsite

Instruments Information

Page:1/1

Analyzer Type: NQ/NOZ/NOx Analyzer Manufacturer Environnement SA. France
Model: AC32e S/IN: NNOESAAC32E277
Calibration System
g Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
S/N: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02'Conc 45.59 PPM
SIN: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature. 24.3 °C Humidity: 57 %RH
Calibration Check ( Before adjust) :
Zero Span
GAS Reading Value | Expected Value Drift Reading, Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
- NG| D578 AN D o 06 A R ] B
No, |” 0356 ol oy A0S SR TR L Y D A
NOx 0.934 0.0 0.9 390.0 400.0 -1.3
Calibration Check ( After adjust )
Zer0win, 3 Lo, o v e i Span
GAS | Reading Value | Expected: VaItJe‘.\ R D Reathng‘*\!alue Expected Value
(ppb) _(ppb) " (ppb) *_(opb) (Ppb) Drift%
. NO ] 049 | 50063 wets02vianuil woind030 fF 1400000 | T 704 0
NS R A AT 100t e ol T ok ) T
NOx 0.167 0.0 02 4040 4000 0.5
Single Point Calibration Chart
450 +
o) 400 4——— -
=, R G b i i s
= 300 -
©
3 DB s bii o riaied U ibae &
o
5 AN F s L e L
g 150 et
& 100 Ao i
50
0
0.0

This report shel not be reproduced except nfullwithout The witTen ap
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NOx Analyzer Verification Test Report

Calibration Report No.: ES-N6710006 Page:1/1
Calibrated Date: 1-Oct-24

O

Onsite

Analyzer Signal Values
Date

Power Supplies © @
Option :
e

mvy = |¥6VSensor | = 499
Vv |24 v
fre2av

OpticalBench. .
Dark PM sig.

PM Nox sig.
Sample’

[PM NG sig.
PM Ny sig.

T =
i }

Chamber T~ [internal Temp. |
Chamber P PM T,
Flow Sample Pr.

Calibrate By : Approve By

Date: 1-Oct-24 Date:

@ nNneediss

Neediss Supply hstrument Co..lid

This report shelt not be recroduced except infulwithout ihe writTen sppre
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CO Analyzer Verification Test Report

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

55 repcsT shel nol be reprioduced except Infuliwithout The writian t:ls]

4 pm O oOnsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer API
Model: 300E S/IN: ECOAI300E00449
Calibration System
i Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature. 214  °C Humidity: 64 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) ePM) (PPM) (EPM) (PPM) >
cBetoreliie R0 0T IR o A A 0I601 6 e Ve R ) i A AMALRA
Afterf i 01050 e S 034 01 g0l S e do By 2085
|7 PN [P i L - R S ey B i .
Single Point Calibration Chart
50
STy L
§ oYSiH PSR AR T e
& 30 | —&— Before
2 2051
'g e e --=x-~- After
« 15 - T b
3 [a)ad B 4
5 “
0 #
i

THRNATENY

T
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CO Analyzer Verification Test Report

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

Ppm [ Onsite
Page:2/2
e .Ranige g Before . After Note
Date 1-Oct-24
;I'i-mé 11 OO 7 ; als ;
Range _____ 01 1000 PPM P.PM = A BEEDLE 50 B L |- i
s;ab,“t;, ) s (01 ZPPB) R0 ) Fl _ppb_ i 0'7..3. A El __1;1 | el L S

CO Measure ,_500 4800 MV mV
2500 4800 MV, mV

L 291838 ke 229230
24443 24294

CO Reference
e e e e 2l

MR Ratlo 1 2 +/- 0.5

Sample Pressure

26 - 30 in- Hg-A

291

29..._..._.. el

Sample Flow 720 880 cc/mln i j cc/min | 890 o 886

sample Terp - aaeszeegc | e | s | s04 i
b 're;np ARV Y Y 47 9 degc o degc 48 Sl ke e s 3 48 il

Wheel Temp e v 66 70 deg C v de_-gC ! . 683 ] b _6_8 4- o o
BO.)_(_.%emp 53 &3 27 > s Lo deg__c.;_ .._....35 : e L T 1 A L B!
P_l—itr_c_mve AR el 250 750 v = - 4_. 33_5_3; 6_. ) el L]

Slope 0 800 - 1 200 1.051 1.112

Oﬁset Al 0 05 o 0 : ety |LICABASENE oo v i e 0'0.88 ALl 0088 duiit

Gas Test Response e A e

Zero Gas 0 0.5 04

Span Gas Eanvd % IR i .“4.5 435 45,-7“ i 5"/:;;f Ra.r;g“e“ .

Calibrate By: Approve By :

1-Oct-24

Date:

1-Oct-24

Date:

e Nneediss

Neediss Sunply instrument Co.Lid

This report shali not be reproduced except infulbwithout the writtern apg
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CO Analyzer Verification Test Report

Calibration Report No.: AP-C6710002
Calibrated Date: 1-Oct-24

PM O oOnsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer API
Model: 300E S/N: ECOAI300E01034
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 4559 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature. 215 °C Humidity: 63 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) :
jBeforel o 00T S IORE g S ) e AT )
G HERR R U R R [ T e I e
Single Point Calibration Chart
= = A
& ~———— Before
2
5] —m-m--- After |
@ |
o .j

Thiss report shall noT be reproduced except intullwithiout the written opprova
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CO Analyzer Verification Test Report

Calibration Report No.: AP-C6710002
Calibrated Date: 1-Oct-24

PM [l Onsite

Page:2/2

AR

Befo_re : :

. After

‘Note.

Date

Tme
Range
Steblilty

CO Measure

CO Reference

NIR Ratlo

Sample Pressure

Sample Flow

Sample Temp

Bench Temp

Wheel Temp

Box Temp

PHT drlve 250 4750 mv.

S}ope

(01 2PPB )
2500 4800 MV

12+/-05

44 52 deg C
47 49 deg. C

66 70 deg C
27 50 deg C

0800 1200
005 +/-02

1-Oct-24

2500 4800 MV.

26 30 in- Hg-A
720 880 cclmln

16206
0 1= 1000 PPM PPM

cc/mln

deg C
deg.C
deg.C

deg C

285

L 2 il i)
A i Al s R

482

gL g 1
i QIOTER Sl
ERRCL AN

28507 - |
il

aai |
S DORN 1|1
2852

006

28321

783,

48
68
35.4

mV

s ] | 52
0972

01951

50
3_401 A

1'21 i el A et e ———
Eh I e

31_99;_5_ e LSl

Offset

0.01

0.009

Zero Gas

Span Gas

45

PPM
PPM

1.0

441

0.3
44,9

+ 5% of Range

Calibrate By :

Date:

1-Oct-24

Approve By :

Date:

Sneedis

Neediss Supply Instiumment Co. Lid

This report shel not be reproduced except infullwithout the written zperoval of e :

£
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1-Oct-24
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6710003

Calibrated Date: 1-Oct-24
Pvm O oOnsite

Instruments Information Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA. France
S/IN: ECOESACO12E203

Calibration System

i Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
S/IN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 802 Conc 45.59 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature. 232 °C Humidity:, . 52 %RH
Calibration Report
Zero Span
Status [ Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
.iBeforelis a0 Dt s ellmadine v oot das cocie 00 el S AR DR B BN <0000
. MAfter] 00 | 0145 01 SR SR D M A o RS AN
el e 28 ey
Single Point Calibration Chart
=)
& —A——/Before
E
2 ---%-~- After
Q
@ il
11k I Reference (PPM): i1 G S

This rsport sheli not be reproduced except infullwithout The written approva)
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Neeodiss Supply histrument Coo. Lid.

1 ier :

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6710003
Calibrated Date: 1-Oct-24

pvm 0O onsite

Analyzer Signal Values

1-Oct-24 Time 10:09:00

g a0

mV +5.V Sensor 5

APl

884.7 mA Pbse current 618.2

IR current ratiao

Optical T. 46.0 deg.C Pbse T. SOALD; deg.C

5064 mv Refer Sig. 456.4 mv

Measure sig.

M 945.0 mv Max'Sig. 2840 - mV

in sig.

inst. Ratio Ratio 1.105

Ref. raito 1.109 Intemal. Temp. 28.9 deg.C
Source Temp. 46.0 deg.C Gas Presure 997 hPa

Up Presure 947.0 hPa Flow 59 ifh

Calibrate By : Approve By :

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

& Neediss

Neediss Supply Instrument Co.bid

This repert shali not be reproduced except infullwitheut the writien approval
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6710004
Calibrated Date: 1-Oct-24

PM U oOnsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA. France
S/N: ECOESACO12E204

Calibration System

This report sholl ot be reproduced except miFullwithout the wriiten sporoval o

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
S/N: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature. 233 °C Humidity:. 52 %RH
Calibration Report 2
Zero Span
Status [ Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) 2
ceBeforele s 0007 s S i00g e v | ERTRE 45.0 AT L
L RN O Qipeitys i g 5 0.0/ 5% 4534 T 04
—
Single Point Calibration Chart
s
o
o
2
)
3
4
! ‘Refererice (PPM)+) /. i

e ARG NHE!B'HW




S U e Bwweng Suasguium 4ain
Neediss Supply instrument. Go,, Lid.
RS SelEit Gl

JUN T

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6710004
Calibrated Date: 1-Oct-24

PvM [ Onsite

ﬁ_ﬁa_lyier Signal Valqes >

Date 10:09.00

Power Stpplies”

0.0 mV +5 V. Sensor 5

33 Y +24 V 24.2
118 v +5V 51

i f

IR current ratiao 884.7 mA Pbse current 818.2 mV

Optical T. 46.0 deg.C Pbse T. 24.2 deg.C

Measure sig. 5064 mV Refer Sig. 456 .4 my

Min sig. 945.0 mVv Max Sig. 2840 mV

Ratio 1.105

inst. Ratio
Internal Temp. 289 deg.C

Ref. raito

Source Temp. Gas Presure 997 hPa

Up Presure T Flow 59 I/h

Calibrate By : Approve By :

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

Neeuliss

Neediss Supply instrument Co..Ltd
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6710005
Calibrated Date: 1-Oct-24

Pm [ oOnsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA. France
S/N: ECOESACO12E205

Calibration System

i Caji)rator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
S/N: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 23.3 °C Humidity:_ 62 _%RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) 2
_E_e_!(ﬁ = ____OH'O_._ : ___O._Q__E'&_ K .1__:9___ e 45 0 ) IR __4_4_'_0_2_ __.,'_1_'_1_
goAtterle e 0.0 7] 01402 5P T 0 S 0.4 450 45,08 .00
s
& —~—i———, Before
g
i -=-%--- After
[}
o , Z

This report shell not be reproduced except infulwithout the written approv
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6710005
Calibrated Date: 1-Oct-24

[ pm [ Onsite

Page:2/2

Analyzer Signal Values - -

Date 1-Oct-24 10:09:00

Option 0.0 my +5 V Sensor 5
+3.3V 3.3 \Y +24 V

e | <l <t

12V +5V 51

+24 V

Optical:Bench-

O e

IR current ratiao

Opticat T.

Measure sig. 506.4 mV Refer Sig. 456.4 mvV

Min sig. 945.0 mv Max Sig. 2840 ' mv

TR,
Sample
o T e R AR 2}

inst. Ratio 1.109 Ratio

Ref. raito 1.109 internal Temp. 289
Source Temp. 46.0 deg.C Gas Presure 997 hPa

Up Presure 947.0 hPa Flow 59 I/h

Calibrate By : Approve By :

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

Neediss

Neediss Supply instrument Co.Lid
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Airgas Specialty Gases

. m as Airgas USA LLC
), 6141 Easton Road
an Alr Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: BANGKOK INDUSTRIAL

GAS COLTD
Part Number: EO4NI9SE15A00V3 Reference Number: 160-402685487-1
Cylinder Number: EB0160267 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12023 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02,BALN Certification Date:  Mar 31, 2023

' Expiration Date: Mar 31, 2026 :
.—_____—_—_______—_b——__

Certification performed in accordance with "EPA Traceability Protocol for Assay and Cerlification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This eylinder has a lotal analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 46.50 PPM G1 +/- 1.4% NIST Traceable 03/24/2023, 03/31/2023
NITRIC OXIDE 45.00 PPM 46.50 PPM G1 +/- 1.4% NIST Traceable 03/24/2023, 03/31/2023
SULFUR DIOXIDE 45.00 PPM 45.59 PPM G1 +/- 1.0% NIST Traceable 03/24/2023, 03/31/2023
CARBON MONOXIDE 4500 PPM 4507 PPM G1 +/- 1.4% NIST Traceabie 03/24/2023

NITROGEN Balance
“

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 210607-22 CC708067 48.41 PPM NITRIC OXIDE/NITROGEN +-12% Sep 21, 2025
PRM 12395 D887660 9.91 PPM NITROGEN DIOXIDE/AIR +/-2.0% Feb 22, 2022
GMIS 124206889104 CC322509 4.326 PPM NITROGEN DIOXIDE/AIR +/-2.0% Feb 21, 2025
NTRM 160610-01 CC473196 498.02 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Mar 22, 2028
GMIS 07212022B109 EB0141209 50.08 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Dec 21, 2026
CcO 220608 CC744768 2501.8 PPM CARBON MONOXIDE/NITROGEN +-0.5% Sep 30, 2028
The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysia. g

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

Triad Data Available Upon Request

NOTES:Gross Weight: 27.8 Kg
Net Weight: 4.8 Kg
PO# 5223001123

|ACCREDITED'

CERT J082.05

Approved for Release Page 1 of 1
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 24 October, 2024 Certification No. 357/24
Page : 1 of 6
. r_‘l =4 [y = <
Object 2 LATEINANTIFIAGF UEININEN
Manufacturer : Novalynx
Type : Data Logger 110-WS-25DL-D
Serial No. EWSNV110WS2508
Customer : Envilab Co.,Ltd.(Head Office)

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.8 hPa

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

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-S0AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry N0.8390/94 Wet No. 8389/94

schneider No.918802

Mechanical Engineer

al

A BARNAILAIN i



Calibrated by :

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2508 Certification No. 357/24

24 October, 2024 Page : 2 of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction

m/sec inches H20 | Inches H20 | m/sec m/sec m/sec

1.00 i s = 0.4 0.60

3.02 - = £ 27 0.32

5.00 - - - 4.6 0.40

7.04 - - - 6.7 0.34

9.02 - = - 9.1 -0.08

11.01 = - - 10.7 0.31

13.01 S - . 13.1 -0.09

15.01 - - o 14.8 0.21

17.02 - - = 17.1 -0.08

20.02 - b = 203 -0.28

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

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180




The Result of Calibration

Sensor model

EWSNV110WS2508

THAI METEOROLOGICAL DEPARTMENT

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

Certification No. 357/24

3of 6

24 October, 2024 Page :
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.12 1009.65 0.47
1010.35 1009.95 0.40
1010.56 1010.12 0.44
1010.85 1010.41 0.44
1011.05 1010.54 0.51
1011.46 1010.95 0.51
1011.82 1011.26 0.56
1011.95 1011.56 0.40
1012.15 1011.67 0.48
1012.54 1012.09 0.45
1012.81 1012.32 0.49
1010.25 1009.79 0.46
1010.14 1009.72 0.42
1009.95 1009.46 0.49
1008.84 1009.28 0.56
1009.45 1008.86 0.59
1009.32 1008.77 0.55
1009.11 1008.64 0.47
1009.56 1009.08 0.48
1009.86 1009.18

Calibrated by :

Mechanical Engineer

Average




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS52508 Certification No. 357/24
24 October, 2024 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction

¢ ¢ c
45.6 454 0.2
30.2 304 -0.2

151 15.0 0.1

Calibrated by ||

Mechanical Engineer

e
[

Envilab Ccﬁ..f._td.
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THAI METEOROLOGICAL DEPARTMENT

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

The Resylt of Calibration

Sensor model EWSNV110WS2508  Certification No. 357/24

24 October, 2024 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
92.5 96.2 -3.7
65.4 68.1 -2.7
45.2 46.6 -1.4

Calibrated by :

Mechanical Engineer

Ernwvilab Co.t




Date of Issue 24 October, 2024 Certification No. 357/24

Page: 60f6

Tususeq

9 [
wilidentiuiivedusest nieesar 178 Davis Instruments 111 TIPPING
BUCKET Product No. 7342.026 Code No. EWSNV110WS2508 viimsaeudisuduudaia
Wuiuvedn19 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

o oy 4
No. 71082 wagamninih 11F14 fisgndesnusivazBeaveanseiio (0.2mm./TIP)
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15w 1dulaudu 495R  540,540/1 FREUNUA 7 LUWUNUA LUAUNUA AFILNWY 10160
Envilab Co.. Ltd. 540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Ermatoh & Needits Supply Instrumarnt

9
V1=

Verification Test Report

Report No.:
S02400208-E001 -SLM 01
(] PM Onsite UTM : 47P E 648546 N 323669

Calibrated Date: 11 October 2024

v
o

Site : suHduriaaziuaantiaale
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 1973

Environment: Temperature 31 °C  Humidity 69 %RH
Reference Standard: Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial N0.1351075

Date of Calibration : 10 Apr 2024
Uncertainty : 0.10 dB

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 94.10 0.38 93.72
Error After Adjust Totar Error .
(dB) (dB) Acceptant value Pass/Fail Judgment
0.00 0.10 +-1.0dB Pass

Calibrated By:

Date: 11 October 2024

Approve By:

Date: 11 October 2024

Jmatd 0o22ses = WWW.evitesting.com

Envilab Co.Ltd. gemn1sENaaILaaqgoanIw



. NSC-TISI-TIS 17025
-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

CALIBRATION CERTIFICATE

Submitted by : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
Calibrated at : Electrical and Elcctronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

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

Manufacturer : Bruel & Kjaer Relative Humidity : (50 + 15) % k
Model 4230 Ambicnt Pressure  : (101.325+ 1.500)kPa | |
Serial No. 11351075

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.
3. Programmgblc Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley- 2015-P S/N4106495.
7. Condenser Microphone B&K 4180 S/N 2889871,

IRy - A e

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

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

T e A B

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

T

measured values only.

Date of Receipt : 9 A;pr, 2024

Date of Calibration : 10 Apr. 2024 1/2

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

| g L GRS ITTL IR e e e e — T
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FM.BL.MTC.002 Rev.5

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang 196 Phahonyothln Road Ladyao Chatuchak, v

Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand
Tel (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext, 115, 116
Fax. (66) 0 2577 9009 (66) 08 3219 9440

E-mail : mtc@tistr.or.th Website : www.t
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NSC-TISI-TIS 17025
ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0391 MTC No. EEL. BP. 30/0467
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20l.Pa at 1000 Hz
Acoustic Output in dB re 20Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.72 -0.28 +0.10 10.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 994.9 -5.1 + 15 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.25 +0.50 +3.0% 7
Note : 1. No adjustment. ;

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Approved by :

Electrical and Electronic Standards Laboratory i

Date of Calibration : 10 Apr. 2024 Industrial Metrology and Testing Service Centre
Date of Issue 11 Apr. 2024 g Ref : 2011267040901374001 i-;
End of Cerlificale 2/2 :‘

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

FM.BL.MTC.002 Rev.5

Head Office Office/Laboratory

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Mua
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand p
Tel. (66) 0 2577 9036 Tel, (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2577 9009 (66) 08 3219 9440

E-mail : mtc@tistr.or.th Website : wwwl‘
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uSEn Buliudu 97fe 540,540/1 FRELMWUA T ULUNUNUA IURUIILA NN 10160
Envilab Co.. Ltd. 540.540/1 Soi Bangkhaoe 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Ermvlats & Heedas Supply nstrument

Verification Test Report

Calibrated Date

Equipment:
Manufacturer:
Model:

Serial or ID No.
Environment:

Reference Standard:

Report No.:
S02400208-E001 -PU 02

: 15-Oct-24

Air Sampling Pump

Gillian

HFS 513A

6765

Temperature 25 °C  Humidity 60 %RH

Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368

Jate of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)

1 2000.3

2 2000.5

2000 3 2001.2 2000.4
4 2000.4
5 1999.5
Calibrated B
Date: 15-Oct-24
Approve By:
Date: 15-Oct-24
This report shall not be reproduced cxcept infull,without the written approval of Envilab Co.,Ltd.
5 3 T
1 :
dsznald 01/02/2566 ! WWW.GVItBQtIHg.COH’I Environmontal roopopy
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Envilab Contta.  BRsan

AEEAIY Qa\s@mn’uw




0

Tel

USEn @uliuAau 999R  540,540/) TREUWLA 7 LAIILUNUA LUALWILA NTUNWY 10160
Envilab Co.. Ltd. 540.,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160

1 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Erwilab & Neediss Supply Instrumyent

Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:
Model:

Serial or ID No.
Environment:

Reference Standard:

Report No.:
S02400208-E001 -PU 01

15-Oct-24

Air Sampling Pump

Gillian

HFS 513A

6766

Temperature 25 'C Humidity 60 %RH

Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368

Date of Calibration : 17 july 2024

Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
1 2000.5
2 2000.5
2000 3 2000.6 2000.3
4 1999.8
5 2000.2
Calibrated By:
Date:
Approve By:
Date: 15-Oct-24
This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.
]
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USEn @uliudu 317e  540.540/1 TRELNIUA 7 WANLNUA LUALNUA NEINWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 1
Tel : 02-802-3577-8 Fax. 02-802-3773 E-madail : info@evitesting.com Envilab & Needrss Supply Instrument

0

Verification Test Report

Report No.:
S02400208-E001 -PU 03

Calibrated Date: 15-Oct-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS 513A
Serial or ID No. 6768
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration : 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 1700.4

1700.5

1702.0 1700.6
1699.7

1700

il ]l W] DN

1700.5

Calibrated By:

Date:

Approve By:

Date: 15-Oct-24

This report shall not be reproduced except infull,without the written approval of Envilab

1]55ﬂ1ﬁ1‘;f’ 01/02/2566 ! WWW'GVIteeting'com Environmantal reoy
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USEv @uliudu 99R  540.540/1 2EEUNLA T UUWUUA LUALINKA N{ILViWY 10160
Envilab Co.. Ltd. 3540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 Dy
Tel : 02-802-3577-8 Fox. 02-802-3773 E-mail : info@evltesting.com Envilab & Neediss Supply Irstramwent

£2

Verification Test Report

Report No.:
S02400208-E001 -PU 04

Calibrated Date: 15-Oct-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: GilAir-3
Serial or ID No. 4590
Environment: Temperature 25 °C  Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Jate of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 1700.8

1701.5

1701.3 1700.2
1698.7

1700

Nl bW N

1698.9

Calibrated By:

Date:

Approve By:

Date: 15-Oct-24

This report shall not be reproduccd except infull,.without the written approval of Engg

Ll
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Faedn !,‘H)'l‘g_! Nnaay
g%-’anwﬂwmugmammw

nvilab Co.,Lid.



RO LU
SNl

A

SN2
MIRACLE INTERNATIONAL TECHNOLOGY CO..LTD fﬁg“ﬁé
214 Bangwaek Rd. Bangpai Bangkae Bangkok 10160 "/"'//—-.\_%:
Tel.; 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th g
NEC.TISHTIS 17025
CALIBRATION BJ52
e @ o

=]

Customer

Equipment

Manufacturer
Model

Serial No.

ID No./Tag No.
Date Received

Date Calibrated

Calibrated by

[R] CALIBRATION CERTIFICATE

Certificate No. : L202407194-0001
Date Issued : 18-Jul-24

« Envilab Co., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, Thailand 10160

- Bios Flow Calibrator

MesaLabs

510-M

200368
NCALBIS10M0368
12-Jul-24

17-Jul-24

: Jame Khaothong

Calibration Method or Calibration Procedure Used

In-house method : CP-26 by comparison against Bell Prover.
In-house method : CP-44 by comparison against Piston Prover.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a

coverage factor k =2, providing a level confidence approximately 95 percent.

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

the Miracle International Technology Company Limited.

CERTIFIED

Pagec | of 4




MAX ALLOWED ERROR ( mi/min )

Certificate No. : 1.202407194-0001

Environment : Ambient temperature : (23 £2)°C
Relative humidity : ( 50 £ 15)%RH

Capacity Range: 5000 ml/min

Calibration Media : Air

Type : Volumetric Flowmeter

UUC Reference Condition : At atmospheric pressure and room tempet

Measurement Gas Flow rate function

Temperature Pressure uuc STD Error Uncertainty MPE Pass / Fail
(°C) (kPa) (m)/min) (ml/min) (ml/min) (& ml/min) +(ml/min) AcScic:'[l)[t);:ce
22.30 100.38 0.00 0.00 * 0.00 0.58 50 Pass
22.73 101.00 100.340 98.3950 1.945 1.9 50 Pass
20.90 100.83 499.99 508.6 -8.61 2.3 50 Pass
21,50 100.95 1000.4 1013.8 -13.4 3.6 50 Pass
21.56 101.46 2499.8 2524.9 -25.1 7.1 50 Pass
21.51 102.04 3999.8 4040 -40.2 12 50 Pass

Marked * are not included in the NSC-ONSC accreditation schedule for our laboratory.

Error = Unit Under Calibration - Standard Pass = |error|<= |MPE|
MPE = Maximum Permissible Error Fail = |error|> |MPE]|
ERROR CHART
60 I
40
20
0 2 T T I 1 " T - L T [ 1
20 I 580 10600 1500 2000 2500 3000 3500 4000 4500
X
-40 x
-60
% Error (ml/min) = = = « Upper Limit (ml/min) o= == | ower Limit (ml/min)

FLOWRATE ( ml/min )
Note :Flow Rate was corrected for non-standard operating condition by using equation :

P, Ref T:Wons
s = Kem——X—
QA“E QRef PM o TRef

where Q = Flowrate P = Absolute pressure T = Absolute temperature

M = Gas molecular weight , Mstandard ( Air) = 28.9646431 g/mol

Subscript "Meas" = Measurement condition

Subscript "Standard" = Standard condition

a
Lkt gﬂﬁﬂ’i’iﬂ?ﬂﬁ?ii@&ﬂ&bﬂﬁﬁ



Certificate No. : L202407194-0001

Environment : Ambient temperature :
Relative humidity :
Capacity Range : 5000 ml/min

Calibration Media : Air

( 23 £2)°C

( 50 +15)%RH

UUC Reference Condition : At atmos3 and roorre and roome and rootr
Temperature Pressue Flow Rate Reading (ml/min) Error Uncertainty MPE Pass / Fail
CO) (kPa) UUC Reading  STD Reading  (mUmin)  +(mUmin) (mlmin)  "Pe
Acceptance
22,733 101.00 100.34 98.395 1.95 1.1 50 Pass
Error = Unit Under Calibration - Standard Pass = |error|{<= {MPE]|
MPE = Maximum Permissible Error Fail = |error|> |[MPE|
ERROR CHART
60.00

£

§ 40.00

*E' 20

= .00 —

2

[+’ 0.00 T T T T xi 1

: 0{0 20.0 40.0 60.0 80.0 100.0 120.0

w -20.00

S

g -40.00 -+—— -

<

o’ -60.00 — —

2

FLOW RATE (ml/min)
X Error {(ml/min) - - - - Upper Limit (ml/min) - = - = Lower Limit (mi/min)
Page 3 of 4
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Certificate No. : 1202407194-0001

Condition As-Received ; Used Item
The measurment results and statements of conformity with specification only relate to the item calibrated.
Measurement Standards Used & Traceability :

The International System of Units (ST) through
MIT Calibration Certificate No. 1.202403371-0002 for Bell Prover Volume (60L) Serial No. 951 1HC028626, Due 12-Apr-26

MIT Calibration Certificate No. L.202405041-0002 for Temperature Transmitter with probe Serial No. MIT-STD-122,
Due 13-May-25

“MIT Calibration Certificate No. 1.202405041-0003 for Pressure Transmitter with indicator Serial No. MIT-8TD-123,
Due 24-May-25

MIT Calibration Certificate No. L.202307322-0007 for Bell Prover Timer Serial No. 9511HC028626, Due 09-Aug-24
MIT Calibration Certificate No. L202405039-0005 for Piston Prover Volume Serial No. 85, Due 30-May-25

MIT Calibration Certificate No. L202403007-0026 for Piston Prover Timer Serial No. 122199, Due 06-Mar-26

MIT Certificate No. L.202403007-0026 for Piston Prover Timer Serial No. 122199, Duc 06-Mar-26

MIT Calibration Certificate No. L202403007-0025 for Temperature Indicator with Sensor (Piston Prover)
Serial No. MIT-STD-258, Due 01-Mar-25

End of Certificate

Page 4 of 4
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Calibratech CO,Ltd NSC-TISI-TIS17025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200060-2 Page : 10f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer METTLER TOLEDO Model : XSR205DU
Serial No. : B911363567 ID No. : ELABBALANCENO06
Capacity : 220 g Resolution : 0.00001g/81g, 0.0001g/220g
Environment : On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature : (200t020.5) °C
Relative Humidity : (54.2 to 59.1) %
Air Pressure : 1013.0 mbar
Date of Received : 20 February 2024
Date of Calibration : 20 February 2024
Date of Issue : 21 February 2024
Calibrated by : Satja Sangkhum
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

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

Standard Weights

ID No. Cert. No. Due Date raceabili
E261-E2624 C02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)
Approved by

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

P M o b B L
Envilab Co.,L




Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200060-2

Result of Calibration : Without Adjustment

UUC Condition As-Recelved: Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(® & t (g
0.1 0.00000 0.000015
0.5 0.00001 0.000022

1 0.00000 0.000026
2 0.00001 0.000034
5 -0.00001 0.000043
10 0.00000 0.000053

50 0.00003 0.00011
100 0.0001 0.00020
150 0.0001 0.00038
200 0.0002 0.00038

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

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

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g

A B C

D E

0.00000 0.00000 0.00010 0.00000 0.00000

Repeatability Load test ; 200
Stdev. : 0.000032

g

-o0o -

g

Page : 2 of 2
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CALIBRATION LABORATORY CO0.LTD. &%
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2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

ACCREDITED

Rt

2
|2
g
=
§
H

fal

Tel. 02-578-0353-4 Fax: 02-578-2672  www.ca-aboratory.com  E-mail.sale@cal-aboratory.com 5,,‘//,:\‘\\.‘\‘- - SR -
CLC N ST e
ACDM-2814

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE H HEAT STRESS MONITOR
MANUFACTURER | : METROSONICS

MODEL / TYPE : hs-32

SERIAL NO. 5 MCH110028[EHEMTHS3211028]
CLID. NO. : 232400815

JOB CONTROL NO. : 240227021071

CALIBRATION SERVICE : MIN-LABORATORY O on-siTE

CUSTOMER : ENVILAB CO., LTD.
540, 540/1 SOl BANGKHAE 7, BANGKHAE,

BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 27 February 2024 DATE OF ISSUED : 29 February 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

Approved By :

Authorized Signatory
29 February 2024

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (SI)

Certificate No. Q24021071

F3-011-05/12-23




CALIBRATION LABORATORY CO., LTD. &%,
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2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 3}3% A Wilonat Accradiaion 89514
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Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com Z ///-:\\\\:"‘ e m =8

c I_C Dely 1 W CALIBRATION AND
DIMENSIONAL MEASUREMENT

Accredited ACDM-2814
ISO/IEC 17026

REPORT OF CALIBRATION

FOR

NOMENCLATURE . HEAT STRESS MONITOR

MANUFACTURER . METROSONICS

MODEL / TYPE ¢ hs-32 5
SERIAL NO. . MCH110028]EHEMTHS3211028]

DATE OF CALIBRATION ~ : 28 February 2024

ENVIRONMENT CONDITIONS :
Temperature : @3t 2°c Relative Humidity : (55t 10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using Chilled Mirror

Hygrometer which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED : g

Chilled Mirror Hygrometer, Edgetech Model Dew Maslter S/N. 44602,

Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261,

TRACEABILITY :
The measurements are traceable to International System of Units (SI) , through Thunder Scientific Corporation.

Certificate No. 21594, Due Date 06 July 2024,

g
UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor &= 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %. 7

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24021071

F3-011-05/12-23

Chsimey ! N -
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CALIBRATION LABORATORY CO.,LTD.

CLC

Accredited
ISO/IEC 17026

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mait:sale@cal-laboratory.com

S
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ACCREDITED
—— WG
CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring heat stress monitor.

C

BRAT D

1. CORRECTION OF TEMPERATURE : WET

Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°c) (°c) (°c) £(°c)
20.0 20.00 19.8 +0.20
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 399 +0.09
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°C) (°C) +(°0)
20.0 20.00 19.8 +0.20
30.0 30.00 29.9 +0.10 0.27
40.0 39.99 402 -0.21
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°C) (°C) (°c) £(°c)
20.0 20.00 19.9 +0.10
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 39.8 +0.19

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 59 of 67

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24021071

F3-011-05/12-23
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Certificate of Calibration

Certificate Number . SPR24030525-1

Customer : Envilab Co., Ltd.

940, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae Bangkok 10160

METROLOGY SYSTEM ( THAILAND ) CO.,.LTD.

“\“‘l ey, 2

—_—
ARSI Nalienal Accrodiislive Board
SR ArCadiaToe Bosrd

g
,{’//—-\\:‘\. ACCREDITED
"fa,j, o CALIBRATION AND

" DIMENSIONAL MEASUREMENT
Page: 1 of 3

Equipment Name . Light Meter
Manufacturer : Tenmars
Model i TM-720
Serial Number ¢ 190600485
ID. Number : N/A

Environmental Conditions
Ambient Temperature i 23°Ct 3°C

Relative Humidity P 50% T15%
Location of Calibration ¢ In-Lab
Calibration Procedure ¢ SP-CPE-04-32

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit

Calibration Officer

Received Date + 30 Mar 2024
Calibration Date 1 18 Apr2024
Recommend Due Date : 18 Apr 2025

Date of Issue ¢ 19 Apr 2024

Approved by

Envilal; Co., Lt




) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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RSt Rollooal Acrydtatin Beard

o) ":z’w/;'—_r—\\-\;‘\:s ACCREDITED
e il DIMENSIHAL MEASURBMENT
Calibration Report
Certificate Number : SPR24030525-1 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Digital Light Meter LX-73 Q842777 23PH462 05 Sep 2024

Traceability
This certification is traceable to the International System of Unit maintained at *

TPA - Technology Promation Association (Thailand-Japan)
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Result of Calibration

(9}
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E\g Certificate No. : SPR24030525-1 Page : 3 of 3

Function: Ilumination Measurement Unit © Lux

SUo T oOW

Calibration Standard uucC Error Uncertainty
Point Reading Reading {£)

)

E’: 100 100.0 93.0 -7.0 1.8
= 500 500 457.7 -42.3 6.6
1000 1000 912.2 -87.8 13
1500 1500 1357 ~143 20
2000 2000 1810 -190 26

Note:
The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

== Measurement Uncertainty

@ The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95 %
s ~ End of Certificate —
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Verification Test Report

Report No.:
S02400208-E001 -SLM 01
PM (] Onsite UTM: 47P 1514458 654247

Calibrated Date: 15 October 2024
Site ; 15 WAUTHUAY 91
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1810

Environment: Temperature 25 °C  Humidity 65 %RH

Reference Standard: Acoustic Calibrator Class 1 Model 4230 Bruel&Kjaer
Serial No0.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.69 -0.03 93.72

Calibrated By:

Date:

Approve By:

Date: 15 October 2024

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.
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Verification Test Report

Report No.:
S02400208-E001 -SLM 01
PM [] Onsite UTM: 47P 1514458 N 654247 E

Calibrated Date: 15 October 2024
Site : 15 lAuhudy e
Equipment: Sound Level Meter
Manufacturer: Sound Tek
Model: ST-130
Serial : 0030

Environment: Temperature 25 °C  Humidity 65 %RH

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

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.73 0.01 93.72

Calibrated By:

Date: 15 October 2024

Approve By:

Date: 15 October 2024

This report shall not be reproduced cxcept mfull,without the written approval of Envilab Co.,Ltd.
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Certificate of Calibration

Certificate Number

Customer

: SPR24080006-2

: Envilab Co., Ltd.

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Page : 1 of 3

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae Bangkok 10160

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Noise Dosimeter
Soundtek
ST-130

190500030

NNDTMST1300030

23°Ct 3°C
50% t15 %
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

01 Aug 2024
05 Aug 2024
05 Aug 2025

06 Aug 2024

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibration Officer

Approved by
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Calibration Report

Certificate Number : SPR24080006-2 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025
Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research
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Result of Calibration
(9]
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3 Certificate Number :  SPR24080006-2 Page : 3 of 3
=
o
s Range : 94 1o 114  dB Function : @1kHz
-
=
@ Select A Unit : 48
= UUC Readin Error
g Standard g Uncertainty
(i) Settin +
= ML Fast Slow Fast Slow (%)
n
|
ra 94 94.0 94.0 0.0 0.0 0.15
vl
= 114 114.3 114.3 0.3 0.3 0.15
=
3
=y
3_ Select C Unit : dB b
S UUC Readin Error
N Standard d ' Uncertainty
Setti -
: eging Fast Slow Fast Slow (+) '_
j' .
% 94 94.0 94.0 0.0 0.0 0.15 g
2 114 114.1 114.1 0.1 0.1 0.15 |
- I
— \
o8 !
== Select F Unit : dB B
< d
N . H
— UUC Readin Error 4
i Standard o Uncertainty z
Setti + ;
:\7; eHing Fast Slow Fast Slow (=) i
(A%
S 94 94.0 94.0 0.0 0.0 0.15
(8]
D, 114 114.0 114.0 0.0 0.0 0.15 g
2 !
=3 5
e 4
= H
g Note : !
%\ The result of calibration was found accurate as show on date and place of calibration only.
% This Certificate is not certified for any commercial transaction.
(En
=
2
© : Measurement Uncertainty
g" The reported uncertainty of measurement is the expanded uncertainty obtained by mulitiplying
e :
.f_) the standard uncertainty with the coverage factor k = 2.00, prov i 7
g - End of Certifica >
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