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TSP High Volume Sampler Calibration

Verification Report No.
S02300299-E001 -TSP 01

Envilab No Ltd.

o PM Onsite
Site: TsaFautziusuu
UTM : 47P N 1582246 E 676422 Date: 8 Nov 23
Sampler: ETSP#35 Technicalj
Recorder: ECRDS016339508 Approval]
CONDITIONS
Barometric Press. (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
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: 2.03736
Mode!: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Cerlified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) {chart) (corrected) REGRESSION
1 11.98 1.693 56.0 55.21 Slope = 22.1668
2 10.46 1.583 52.0 51.27 Intercept = 17.0224
3 7.44 1.338 48.0 47.32 Corr. coeff.=  0.9920
4 4.69 1.066 40.0 39.44
5 3.22 0.887 38.0 37.46 # of Observations: 5
g N Range of Chart 42
at 1.1 - 1.7 m3/min. 55
600 -I i
200 'I
. I Calibrated by :
3 |
é e g
8 |
Approved by :
8 November 2023
o o0 -073 100 =
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TSP High Volume Sampler Calibration

Verification Report No.
S02300299-E001 -TSP 05

PM [ Onsite
Site: Talauntén
UTM: 47P N 1586144 E 680230 Date: 8 Nov 23
Sampler: ETSP#44 Technicalj
Recorder: ECRAN000031065 Approval;
CONDITIONS
Barometric Press. (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
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: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.56 1.664 56.0 55.21 Slope = 24.8306
2 10.69 1.600 52.0 51.27 Intercept = 12.5181
3 7.55 1.348 46.0 45.35 Corr. coeff.=  0.9927
4 4.99 1.099 40.0 39.44
5 3.32 0.900 36.0 35.49 # of Observations: 5
- Range of Chart 41
at 1.1 - 1.7 m3/min, 55
we
woi :
| Calibrated by :
g = 8 November 2023
0
Approved by :
W0 ! : . (

| ) | 8 November 2023
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TSP High Volume Sampler Calibration

Verification Report No.
S02300299-E001 -TSP 04

o PM Onsite
Site: Ynlanuzau
UTM : 47P N 1585051 E 677731 Date: 8 Nov 23
Sampler: ETSP#31 Technical:
Recorder: ECRAN000031066 Approvai:
CONDITIONS
Barometric Press. (hPa): 1006.0 Corrected Pressure (mm Hg): 754.6
Temperature (deg C}): 33.0 Temperature (deg K): 306.0
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: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.98 1.689 56.0 55.07 Slope = 22.1668
2 10.46 1.579 52.0 51.13 Intercept = 16.9767
3 7.44 1.335 48.0 47.20 Corr. coeff.= 0.9920
4 4.69 1.064 40.0 39.33
5 3.22 0.884 38.0 37.37 # of Observations: 5
Range of Chart 43
[ at 1.1 - 1.7 m3/min. 55
600
i
500 1~ |
!
i | Calibrated by :
i
i 8 November 2023
Approved by :
wo (
DDU;_ 02 05(/_ B 5 “w 17 o 1<
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TSP High Volume Sampler Calibration

Verification Report No.
S02300299-E001 -TSP 02

O PM Onsite
Site: yugunuaaliize
UTM: 47P N 1582069 E 677904 Date: 8 Nov 23
Sampler: ETSP#37 Technicalzm
Recorder: ECRAN000031071 Approval]
CONDITIONS
Barometric Press. (hPa). 1008.0 Corrected Pressure (mm Hg): 756.1
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: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min} (chart) (corrected) REGRESSION
1 11.56 1.664 56.0 55.21 Slope = 24.8306
2 10.69 1.600 52.0 51.27 Intercept = 12.5181
3 7.55 1.348 46.0 45.35 Corr. coeff.=  0.9927
4 4.99 1.099 40.0 39.44
5 3.32 0.900 36.0 35.49 # of Observations: 5
- L ) Range of Chart 41
at 1.1 -1.7 m3/min. 55
600
400 "
Calibrated by :
I. % 300
| 200
!
[ Approved by :
‘ 100
| Wuo;; 20
! 3min
EE—— s e
This repor ¢'! nol be reproduced except infull, withoul the written approval of Envilab Co ,Ltd
! WWW‘6V¥t65t| H@ 'CO m Envirenmeaental responsibliity with Acluracy moasuranient

FENNT-25 R, 00:01/08/61

Qs Q W
. 5”‘5903‘1&%'12}“@80
ooy L ot BAANITAIBAILANATNIN



®)
\/L—

v wBSubhudn Snde
Errwvilaty Co.. Ltd.
Ted 1 O2-802—3%77-8

$40,540/1 VYENIWEHRA T ACUITVLAORS CUMLITIOWR DYSNINY IDT60
540,340/1 Soi Bangkhae 7 BangkivGe Bangkbhae Bongxok 10160
Fax, 02—802—37 72 E-mail @ info@eviiesiting.cam

Feavinns A PArsdag Leguly SR NE A

TSP High Volume Sampler Calibration

Verification Report No.
S02300299-E001 -TSP 03

O PM™ Onsite
Site: wyuyes3
UTM : 47P N 1583850 E 678005 Date: 8 Nov 23
Sampler: ETSP#33 Technical
Recorder: ECRAN000031078 Approva
CONDITIONS
Barometric Press. (hPa): 1006.0 Corrected Pressure (mm Hg): 754.6
Temperature (deg C): 33.0 Temperature (deg K): 306.0
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: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.98 1.689 56.0 55.07 Slope = 22.1668
2 10.46 1.579 52.0 51.13 Intercept = 16.9767
3 7.44 1.335 48.0 47.20 Corr. coeff.=  0.9920
4 4.69 1.064 40.0 39.33
5 3.22 0.884 38.0 37.37 # of Observations: 5
o Range of Chart 43
at 1.1 - 1.7 m3/min. 55

Chast Recorder

Calibrated by :

Approved by :

(

8 November 2023

|
min |
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PM10 High Volume Sampler Calibration

Verification Report No.
S02300299-E001 -PM 01

C Pm [ Onsite
Site: TsalSnutaiusui
UTM : 47P N 1582246 E 676422 Date: 8 Nov 23
Sampler: EPM#4 Technical:
Recorder: ECRDS016180801 Approval:
CONDITIONS
Barometric Press. (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
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 Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# {in) (m3/min) (chart) (corrected) REGRESSION
1 10.73 1.649 52.0 33.03 Slope = 15.8412
2 7.59 1.390 46.0 29.22 Intercept = 7.2432
3 6.23 1.261 44.0 27.95 Corr. coeff.=  0.9929
4 4.28 1.048 38.0 2414 SFR= 1.143
5 3.47 0.946 34.0 21.59 SSP= 3391
# of Observations: 5
o Range of Chart 38
at SFR +10% 42
00
350
300
“o Calibrated by :
: - 8 November 2023
50
|
e Approved by :
(
> 8 November 2023
0o = || R— - 3
L1<-] o 07% o 1 15 Ll
This report shall nol be reproduced excep! infull. withaut the written zpproval of Envlab Cc Lla
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PM10 High Volume Sampler Calibration

Verification Report No.

k-

S$02300299-E001 -PM 05
L PM [ Onsite
Site: Talauatdn
UTM : 47P N 1586144 E 680230 Date: 8 Nov 23
Sampler: EPM#16 Technical
Recorder: NCRTI500904871 Approval
CONDITIONS
Barometric Press. (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
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 Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qa I IC LINEAR
Test # (in) {m3/min) (chart) (corrected) REGRESSION
1 10.73 1.649 52.0 33.03 Slope = 15.8412
2 7.59 1.390 46.0 29.22 Intercept = 7.2432
3 6.23 1.261 44.0 27.95 Corr. coeff.= 0.9929
4 4.28 1.048 38.0 24.14 SFR= 1.143
5 3.47 0.946 34.0 21.59 SSP= 3991
# of Observations: 5
- Range of Chart 38
at SFR +10% 42
@0
50
£ l
' : Calibrated by :
¥ |
P - |
Approved by :
(
8 November 2023

This report shafl not be reproduced exce gt nfult, without the wnilen approval of Envilab Co Ltd
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PM10 High Volume Sampler Calibration

Verification Report No.
S02300299-E001 -PM 04

C PM [ Onsite
Site: Yo Tanuzau

UTM: 47P N 1585051 E 677731 Date: 8 Nov 23
Sampler: EPM#31 Technical:
Recorder: NCRTI500904833 Approval:

CONDITIONS
Barometric Press. (hPa): 1006.0 Corrected Pressure (mm Hg): 754.6
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 23

CALIBRATIONS

Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.73 1.653 52.0 33.11 Slope = 15.8412
2 7.59 1.394 46.0 29.29 Intercept = 7.2631
3 6.23 1.264 440 28.02 Corr. coeff.= 0.9929
4 4.28 1.051 38.0 24.20 SFR= 1.149
5 3.47 0.948 34.0 2165 SSP= 39.99
# of Observations: 5
Range of Chart 38
at SFR +10% 42

Calibrated by :

8 November

| Approved by :

ovember

This report shall not be reproduced except infull, wilhout the wrillen approval of Envilab Co Lid
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PM10 High Volume Sampler Calibration
Verification Report No.
S02300299-E001 -PM 02
L PMm [ Onsite
Site: udunuadliag
UTM: 47P N 1582069 E 677904 Date: 8 Nov 23
Sampler: EPM#36 Technical:
Recorder: NCRTI500904858 Approval:
CONDITIONS
Barometric Press. (hPa): 1008.0 Correcled Pressure (mm Hg): 756.1
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 Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.98 1.668 52.0 33.03 Slope = 15.3558
2 7.89 1.417 48.0 30.49 Intercept = 7.9384
3 6.61 1.298 44.0 27.95 Corr. coeff.= 0.9943
4 4.45 1.069 38.0 2414 SFR=1.143
5 3.12 0.898 34.0 21.59 SSP=40.14
# of Observations: 5
o e Range of Chart 38
at SFR +10% 42
Qo
I 300 .
0 Calibrated by :
; : <
§ we 8 November 2023
100 Approved by :
50 I.
I:GGDO 025 0w - 100

i
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PM10 High Volume Sampler Calibration

Verification Report No.
S0O2300299-E001 -PM 03

L PM [ Onsite
Site: MU
UTM : 47P N 1583850 E 678005 Date: 8 Nov 23
Sampler: EPM#33 Technical:
Recorder: NCRTI500904844 Approval:
CONDITIONS
Barometric Press. (hPa): 1006.0 Corrected Pressure (mm Hg): 754.6
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. {deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.98 1.672 52.0 33.11 Slope = 15.3558
2 7.89 1.420 48.0 30.57 Intercept = 7.9600
3 6.61 1.302 44.0 28.02 Corr. coeff.= 0.9943
4 4.45 1.071 38.0 24.20 SFR= 1.149
5 3.12 0.900 34.0 21.65 SSP = 40.21
# of Observations: 5
o - o Range of Chart 38
at SFR +10% 42

Ehart Rrcorder

Calibrated by :

Approved by :

8 November 2023

8 November 2023

+ < 1eport shall not e reproduced excepl infull, wilhout the wrilten approval of Envilab Co ,Lid
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Verification Test Report

J PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02300299-E001 -SLM 01

Onsite UTM : 47P 677904 1582069

9 November 2023

a1 vsnasuHhisuidasuaantdesle
Sound Level Meter

PULSAR

44

1970

Temperature 32 °C Humidity 65 %RH

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

Date of Calibration : 16 March 2023

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.78 93.57 -0.21 93.78
Calibrated By:
Date: 9 November 2023
Approve By:
Date: 9 November 2023
This report shall not be reproduced except nfull.without the written approval of Eavifab Co Ll
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Verification Test Report

Report No.:

1 PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

S02300299-E001 -SLM 02

Onsite UTM: 47P 706191 1643665

9 November 2023

::_m17i 2 3LaanIua L a9 a2 e
Sound Level Meter

PULSAR

44

1805

Temperature 32 °C Humidity 65 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075

Date of Calibration : 16 March 2023

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.78 93.50 -0.28 93.78
Calibrated By:
Date: 9 November 2023
Approve By:
Date: 9 November 2023
This report shall not be reproduced except infull.without the written approval of Envilab Co..Lul.
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Verification Test Report

Report No.:
S02300299-E001 -PU 01

Calibrated Date: 12-Nov-23
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 03023
Environment: Temperature 25 °C  Humudity 67 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Jate of Calibration : 04 May 2023

Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
1 2001.1
2 1999.8
2000 3 1999.4 2000.1
4 2000.2
5 2000.0

Calibrated By:
Date: 12-Nov-23
Approve By:
Date: 12-Nov-23
This report shall nat be reproducad exeepr infullavithout the writien approval of Envilah Co..1.td.
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Verification Test Report

Report No.:
S02300299-E001 -PU 02

Calibrated Date: 12-Nov-23
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 02138
Environment: Temperature 32 °C Humidity 67 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Senal No. 164578
Date of Calibration : 04 May 2023

Result of Test

Reference Flow Test No. Reading Average

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

1 1699.8

1700.4

1700 1701.6 1700.4

1700.2

Wbl & W DN

1700.0

Calibrated

Date:

Approve By:

Date:

I s repont shall not be reproduced except infull.without the written approval of’ Envilab Co..Ltd.

www.evitesting.com
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U5En Sulaubu 44805 540,540/1 TOUUNSUA 7 WHBILNNUA LUGLNUA ORI 10160
Envilab Co., Ltd. 540,540/1 Soi Bungkhae 7 Bangkhae Bangkhae Bongkok 10160

Tel ; D2-802~3577-8 Fax. D2-802-3773 E-mail : info®@evitesting.com Eoniins & Nemlss Somply brrimrmrd

Verification Test Report

Calibrated Date: 12-Nov-23

Equipment: Air Sampling Pump

Manufacturer: Gillian

Model: HFS-113A

Serial or ID No. 10510

Environment: Temperature

32 °C Humidity

67 %RH

Report No.:
S02300299-E001 -PU 03

Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS

Serial No. 164578

Date of Calibration: 04 May 2023
Result of Test

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

1 2000.2

2 1999.8

2000 3 2000.1 2000.5
4 2002.2
5 2000.2
Calibrated By:

Date: 12-Nov-23

Approve By:

Date: 12-Nov-23

1 his report shall not be reproduced except infull.without the written approval of Envilab Co., Ltd.
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Ernvilab Co., Ltd. 340,540/) Soi Bungkhae 7 Bangkhae Bangkhae Bongkok 10160 ]
Tel | 02-802-3%77-8 Fax. 02-802-3773 E-mail | info@evitesting.com Ernats B Hieriss Supply Instrurene
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Verification Test Report

Report No.:
S02300299-E001 -PU 04

Calibrated Date: 12-Nov-23
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 02297
Environment: Temperature 32 °C Humidity 67 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Date of Calibration : 04 May 2023

Result of Test
Reference Flow Test No. Reading Average
(ml/min) {ml/min) {(ml/min)
1 1700.2
2 1701.2
1700 3 1699.2 1699.9
4 1699.0
5 1700.0
Calibrated
Date: 12-Nov-23
Approve By:
Date: 12-Nov-23
This report shall not be reproduced eacept infull.without the wiiten approval of Envilab Co..Lud.

wiww.evitesting.corm EEmmm—— NT-01-23
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Calibratech Co.,Ltd. N R
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nopthaburi 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. : 66-200066-2 Page : 1of2

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. : ELABBALANCENO6
Capacity : 220 g Resolution : 0.00001g/81g, 0.0001g/220¢
Environment : On site calibration was cairied out at the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature : (246t0249) °C
Relative Humidity : (57.0 to 67.8) %
Air Pressure  : 1015.0 mbar
Date of Received : 01 March 2023
Date of Calibration : 01 March 2023

Date of Issue : 04 March 2023

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

Edition 7 - November 2022

Reference Standard Instruments : This certificalion is traceable lo the International System of Units

Standard Weights
D No. Cert. No. Due Dale Traceability
E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)

Approved

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95% =
DRG0
=4
[l

This cerificate may nol be reproduced other than in full except with the prior written ag Bhthe Calibratech Co.,Ltd.
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Envilab Co.Ltd.
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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. : 66-200066-2

Result of Calibration : Without Adjustment

UUC Condition As-Received: Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
® @® 4@
0.1 0.00000. 0.000014
0.5 0.00002. 0.000022

1 0.00000 0.000026
2 0.00001 0.000034
5 -0.00001 0.000043
10 0.00000 0.000053
50 0.00004 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 uncentainty of measurement was based on a standard uncertainty muliplied 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 0.00001 0.00001 0.00000

Repeatability Load test : 200
Stdev. : 0.000042

CAL-FO031-03

g

- olo -

g

Envilab Co..Ltd.

Page : 2 of 2

2.07,

L'
Mo
gwmsﬂwmuqmgmmw




> METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

K .l\“ll!‘,‘,‘
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ARG Eilloast Aecreditation Foard
ACCREDITED

CAL BAATION AND
ACT = 2050

Certificate of Calibration

Certificate Number : SPR23050051-1 Page: 1 of 3

Customer ! Envilab Co., Ltd.

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

Equipment Name ¢ Primary FIOV\{ Meter (Drycal)
Manufacturer : Mesalabs

Model i Defender 520-H

Serial Number i 164578

ID. Number vON/A

Environmental Conditions

Ambient Temperature i 23°ct 2°C Received Date t 04 May 2023
Relative Humidity Y 50% T15% Calibration Date . 04 May 2023
Location of Calibration . In-Lab Recommend Due Date : 04 May 2024
Calibration Procedure ¢ SP-CPM-04-13 Date of Issue . 05 May 2023

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.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Theiland). {

Calibration Officer

Authorized Signatary

FM-04-15rev.0
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Certificate Number

Reference Standards

=

i

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Wi,
WYy,
SN

i el gl

B

arbag

ANS! National Accreditation Board

et ACCREDITED
NS RN
"‘"anluh‘ 3 CAULIBRATION AND

Calibration Report

: SPR23050051-1

DIMENSIONAL MEASUREMENT
-205

Page : 2 of 3

Equipment Name Model Serial No, Certificate No. | Due. Date
Mass Flow Calibrator AFC-COMPLETE-10 12532 AD2207-177-0001| 17 Jul 2023
Standard Flow Meter 520-H 200353 MW-0071-22 25 Aug 2023
Traceability .

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

MIT - Miracle International Technology Co.,Ltd.

Mesalabs - Mesa Laboratories, Inc.NVLEP Lab Code 200661-0 (1SO17025)

{

-P_FNA_()4’—‘I 5 rev.o

i, P el Susasdnungn
Envilab Co..Ld.
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Result of Calibration

Certificate No. :  SPR23050051-1

Range :

0 to 30 L/Min

Function : Air Flow Measurement

Resolution : 0.0001 L/Min

S ACCRE
2

ANSI Natiaaal Accreditation Beard

=
ol
:"

DITED

CAUBRATION AND

D!MENSIDNAL MEASUREMENT
ACT - 2050

Page : 3 0of 3

Unit : L/Min

Calibration uuc Standard uuc K Factor Uncertainty
Point Reading Reading ., Error Value (+)
50 49722 4.9752 -0.0030 1.00060 0.050
10.0 10.296 10.325 ~0.029 1.00282 0.10
15.0 15.076 15.037 0.039 0.99741 0.20
20.0 20.331 20.274_ 0.057 0.99720 0.20
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, providing a level of confidence approximately 95 % '
- End of Certificate —

T CL

Cho bl T1709 kN 689
Envilab Co.,Ltd.
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@ Nnee d | GG  Certificate of Calibration

wlethod 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions _Reference Devices,
Model #: 800-STACKS-5 Pbar (mm. Hg): ___ 759.8 TC Calibrator Model:  cc-vTR-SH
Serial#: 1837 Humidity (%): 47 ] Reference #: 091109269
Units: Metric Tamb (°C) : 24.4 Barometer Model: 736930
Elevation (m): 18 Reference #1 EBARODIALSPEO1
Corr. Pbar (mm. Hg): 759.7 Pressure Model: 718 30G
Reference #: 9543013

Temperature D;s_p!ay Callbratlon Data

Tes

°C ¢ °C @ Pass/Fail |
1 -18 17 17 s -16 -17__JESNPASS |
2 38 37 38 39 39 39 PASS .

3 93 93 94 94 95 Y | PASS

4 149 149 150 151 150 150 PASS

5 260 259 260 260 260 260 || PASS

6 371 37 372 373 372 372 { PASS

7 482 482 483 484 483 483 PASS

8 593 593 594 595 594 594 PASS

9 816 815 816 817 816 817 PASS

10 1038 1036 1038 1038 1037 1039 PASS

PAS,‘S

Overall Audit Status
NIST Reference Thermocouple ID 12702001 :
Ref Point Th?_aer:l;ca] ‘
# °C |
Ice Water 1 0.3 1  0.26% j
Ambien? 2 24.4 25 0.12% i
Maximum® _ 0.26% J
Status PASS &
Internal temgerature thermccousle is Aot sudited to EPA standards, and should not be used as an official referance for ambient i
temperature,
i
Calibrate By : Appproved By: -_ Date: 16 Mar 23
Notes £
'Suggestec M Jm reterence ooints are 1010, 100, 200 300, 500. 700, 900, 1100, 1500, 1900 °F), can lest for more.
?For vahd test resulls, lhe maximum dilterence betvee 1 lemperzlure od retererce reacngs should be less than £5.4 “F (3 °C), for all Inermocouples excepl for the slack thermacoupie which should be

less than =1 5% absolute temperature trom Ihe referenca reacing ard the ex thermacouple which should be less Ihan +2°F {#1 °C) Irom lhe relerence reading (EPA Method 2, Section 6.3 and EPA 3
Metnod 5, Sectens 117 6 1 1.8) I‘..

Do nol chancs ths cell wzice t1s nslead based on npul from Cell HB at the lop of Lhis sheel under "Calibration Conditions”
* absolule temgeialure differend » ana 1 res farse as de calcukered based on unt nput from cell C8 at Lhe top of this sheet Lrder “Meter Console Information”

SFor valid tes rasulls Ihe naxunuim ditferen. - oehwi- 71 uis e d C feference baromelne pressure readings should be less lhan 20,1 in, 11g (2 5 mm ilg), (EPA Melhioa 5, Seclion 6 1 2)

S For val 0 fest fesults = @ =~ ulend (0 beiween (onsole and refersnce vacuum readings sheuld be less than 0. S in Hg (£712 5 mm Hg)

®Cor vald test resuls in Maxtnua: 3

I neediss

Nesdiss Supply Insirameitt Co..Ltd.

S0 L Ie Gae o lerCNCE vACuUMn vaaumg> shculd e 1ess than -0 0510 H2O0 {+1 25 mm H2C} or 5% ot lull £ca'e

‘-;

e e

e Qe k2
. 'su'saaa'mngnmaa
“Envnap Co..Lid. Q’i‘m nsdaAIVANQRN TN



&éx neediSS Console Sensor Calibration Data Sheet

Console Information
Model #: 800-STACKS-5

Serial #1837 Humidity (%):

Units: _ Metric Tamb (°C):
Type: Corr. Pbar (mm. Hg):
"English”

Calibration Conditions
Pbar (mm. Hg):

759.8
47.0
24.4

758.7

Reference Devices

TC Simulator Model:

Reference #:

Barometer Model:

Reference #:

Digital Pressure Calibrator Model:
Reference #.

Pressure Gauge / Manometer Calibration Data

CC-VTR-SH
091109269
736930

_EBARODIALSPEGT

718 30G
3891001

s
s FLAE

R olatus”
# Pass/Fail
il PASS
2 PASS
3 PASS
# mm H20 mm H20 mm H20 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 PASS
5 -50.000 0.0 PASS
6 0.000 0.0 PASS
7 50.000 50.0 PASS
8 80.000 80.0 PASS
9 100.000 100.0 PASS
10 150.000 150.0 PASS
11 200.000 200,0 PASS
s o : i
Reference Point! f——rrrr _Status?
# mm H20 Pass/Fail
1 -200.000 PASS
2 -160.000 PASS
3 -100.000 PASS
4 -80.000 -80.0 PASS
5 -50.000 -50.0 PASS
6 0.000 0.0 PASS
7 50.000 0.0 PASS
8 80.000 H 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 Overall Audit Status PASS
Calibrate By ppproved By: Date: 16 Mar 23
Notes

' Suggesled. minimum reference peints are 10 (0. 100 200, 300 500 700, 900. 1100, 1500, 190G -F) can test for more

o valid ces: resalts, the masinium difference setween temperalure and reference readings should be less lhar +5 4 °F {(x3 °C)_ for all thermocouples excepl for the stack

= arm aswle snch should be less than +1 5% absolute lemperature from Ihe reference reading and the exit thermocauple which should be less than £2°F (£1 °Ch o tha rafersrce

r

* Do not change lhis cell value it is inslead based on input from Cell H3 al the log of tis sheet under “Calibration Conditions®
* absoluts -emperature dittzrence and other ‘ormulas are calculated pased on unit input fram cell C8 at the lop of this sheet under “Meler Console Informanon”
S b 1eat s silts The menmum diflerence bebween conscle and reference baromelne pressine reacings shoula be less than =0 1w 1y (125 mm Hg) (12A Method 5 Sectien & 17)

+ »ald tesl results the maximum difference tetwaen console and reference vacuum readings shouid pe less than £0 51n Hg (12 S mm Hao)

varzissecdlis lhe maweum aifference between consale and reference vacuum read res should te l2ss than .0 050 HZO (£1.25 nm H2G) ar & . of “ull scalzs

| certfy IFat the abave Thermacouple Sensars ware calibeaied in accordang
ﬁﬁ'ﬁz‘»’? <
& e e

weediss Supply Instrument Co.,Ltd.

ot US EPA Methods 2and 5 CFR 40 Pzt 80

1S5S

L1l

ad

T

‘ : —— wa 1
Envilab Co..Lid. gaﬂmﬂlwmuﬂuqmmw



£33 -
x‘é}% ﬁeedISS Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Reference Devices
Model #,__ 800-STACKS-5 Pbar (mm; Hg)._759.8 TC Simulator Model: CC-VTR-SH
Serial #: 1837 Humidity (%): 47 Reference #: 91109269
Unitss Metric Amb. Temp. (°C): 24.4 Barometer Model: 369307
) Altitude (m): 1.8 Reference #; EBARODIALSPEO1
Corrected Pbar (mm. Hg):  759,7" DP Calibrator Model: | 718.30G
S——— Reference #: 9543013

°C °C HG °C AL, Pass/Fail
"~ Room 24.4 24 25 25 26 26 PASS
Ice Water 0.4 0 0 1 1 2 PASS

Calibrate Appproved By: J Date: 16 Mar 23

Notes

For valid lesi results, Ihe maximum difference between test and reference readings should be less than 5.4 °F (3 °C), for all lhermocouples except for the stack
thermocouple which should be less than 1.5% absolute temperature from the reference reading and the exit thermocouple which should be less than 2°F (1 °C)
from the reference reading (EPA Melhod 2, Seclion 6.3 and EPA Method 5 Sections 6.1.1,7-6 1.1.8)

2For valid test results, the maximum difference belween console and reference barometric pressure readings should be less than 0.1 in. Hg (2.5 mm Hg), (EPA
Method 5, Seclion 6.1.2)

3For valid test resulls, lhe maximum difference belween console and reference vacuum readings should be less than 0.5 in. Hg (12.5 mm Hg)

| cerlify \hat the above Thermocouple, Barometric, and Vacuum Sensors were calibrated and audited in accordance with US EPA Methods, CFR 40 Part 60.

L Neediss

iveediss Supply Instrument Co. Ltd.

77

k.. aab CO..L

m S o g

—r

TN

8
a9

td. FIANITEHATURNGUMN



"\ L]
&g needlss Sampling Probe and Pitot Validation

Samplig Systein Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex 1.in., 3t Digital Calipers CD-15APX
Probe Number ) W2001490 Reference No. p _ A22070181
Pitot tube Number _= ABS96 ) Digital Inclinometer . BASELINE
Pitot tube Type S Type 3/8Inc. Reference No. FEI 12-1057
Validation method Standard Probe 1in. and Temperatute 25,6 °Ct3
1/2 in. Sampling Nozzle Baromitric Pressure 758.2 nm Hg

BOTTOMVIEW 2o et Sampling Probe Validation with Tune up

i | o - 11— Y - Measure and Alinment with 1/2" Sampling Nozzle( 12.7 mm )
S T '_}.\ D
B ﬁ"‘ Y i
12, L) Samphng Nos H}—ﬂ:[H Measured Standard Range
3 D, =Tubs OD
: Ly= 1.80 cm. (1.805 cm, or 3/4in. )
E L= 504 cm. (5.08 cm, or 2.01in.}
= TR
SIDE VIEW :/ i D = 0.954 cm. (3/8in.)
IE /’.-‘_\‘-.:.\ N '.“' - .
MG = | | e 3241 e l A= 2.01 cm, (24 Dr<A <30;)
Typn 3 Paat Tuby _.....T..,‘?"
AJ2Dg = 1.053 cm, (1:05 P,/ DysA <15)
Pitot Tube Validations and Engles measurement Result
: Measure Result after Maintanance and Adjustable
Pg Size Standard Range
a, = -4.10 ° <10°
B = 210 ° s 5°
Pa Size
a, = 2,70 ° < 10°
B2 = 2.00 ° <5°
Engles measurement Calculated Result Standard Range
wW = -3.00 ° -0.106 cm. W < 0,08cm(1/32in.)
——]' l——z Z = -170° -0.060 cm, Z <0.032¢cm (1/81in.)

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

Validation By: - Appproved By: l Date: 16 Mar 23
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2yNEeediSS  Nozzle Validation

Samplig System Equipment Information

Validation Conditions

Console Model 800-STACKS-5 Digital Calipers CD-15APX
Console Number 1837 Reference No A22070181
DGM Model GB/T6968-2011 Temperatute 24 .4 °C+3
DGM Number L1500033637. Barometric Pressure 759.7 mm Hg
_ vaidationData Results :
Nozzle ID Nozzle Diameter Different (Dy+D,+D;)/3
Sizes D, ; D, D, AD Davg
mm mm mm mm mm mm
NS-4 3.17 3.7, 3ali7. 3.16 0.006 3.167
NS-6 4.77 4.84 4.85 4.85 0.006 4.847
NS-8 6.35 6.42 6.45 6.48 0:030 6.450
NS-10 7.92 7.94 7.94 7.94 0.000 7.940
NS-12 9.52 9.53 9,562 8.52 0.006 9.523
NS-14 11.09 11.10 11.11 11.11 0.006 11.107
NS-16 12.70 12.44 12.45 12,44 0.006 12.443
Where :
D1.D2, D3 = There difference nozzle diamiters , mm ; diameter must be with:n 0.025 mm
AD = Maximum difference between any two diameters, must be < 0.100 mm
D avg = (Dy+Dy+D3)/3

Validation By:

D2 D3

D1

Appproved By: —! Date

16 Mar 23
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Vertification Test Report

Instruments Information

Analyzer Type:  Flue Gas Analyser Manufacturer: MRU
Model: Optima?7 S/N: 332604
Calibration Gas information
Calibrator Unit Standard Gas Mid Range Standard Gas High Range
ZERO AIR Gen: 02 Conc 2.2 %vol. 02 Conc 10.22 %vol.
Ecotech8301 Cd/Ex: 343014/lul 24,2025 cd/Ex:  343018/Jan 10,2025
Dilutor Model: CO Conc 99.94 ppm €O Conc 594.5 ppm
EcotechGasCal1100 NO Conc 99.69 ppm NO Conc 197.2 ppm
NOX Conc 99.76 ppm NOX Conc 197.2 ppm
S$02 Conc 100.5 ppm 502 Conc 200.9 ppm
Cd/Ex: ED5716/May 16,2030 Cd/Ex: ND7514/Jun 21,2030
Environment: Temperature 316 °C Humidity: 35 %RH

SO2 calibration test

Before Adj Reading (After Adj)
Std. Readi
Set point gas eading Difference % error Reading {ppm)
(ppm) {(ppm)
Low/Zero 0.0 0 0.0 0.0 0
Mid 100.5 99 -1.5 -1.5 99
Hight 200.9 198 -2.9 -1.4 198
NO calibration test
Before Adj Reading (After Adj)
Std. Readin
Set point gas cacing Difference % error Reading {ppm)
(ppm) (ppm)
Low/Zero 0.0 0 0.0 0.0 0
Mid 99.6%9 99 -0.7 -0.7 99
Hight 197.2 199 1.8 0.9 199
NOX calibration test
Before Adj Reading (After Adj)
Std. Readin
Set point gas cading Difference % error Reading (ppm)
(ppm) (ppm)
Low/Zero 0.0 0 0.0 0.0 0
Mid 99.76 99.0 -0.8 -0.8 99
Hight 197.2 199.0 1.8 0.9 199

This report not be reproduced except infull without the wrirren approval

B www.neediss.com B

i Su

Page:1/2

£y
ad

lab Co.Ltd. gRanisthaaIvaNamenIN




UFEn dda fwwane Sudagiliun {11n
Neediss Supply instrument Co., Ltd.
AW IOTEO 536 Sof Borgkhoe T Bongkhae Bongkioe Bangkek
oD e Schyiz oo

Vertification Test Report

&2 Nneedis

B35 YRILUOSIA T WIS E s (R YTIRA N

Tl (O -R033080=2 Ry, Ui <8000

Page:2/2
Instruments Information
Analyzer Type:  Flue Gas Analyser Manufacturer: MRU
Model: Optima7 S/N: 332604

Calibration Gas information

Calibrator Unit Standard Gas Mid Range
ZERO AIR Gen: 02 Conc 2.2 %vol.
Ecotech8301 Cd/Ex: 343014/lul 24,2025
Dilutor Model: CO Conc 939.94 ppm
EcotechGasCal1100 NO Conc 99.69 ppm NO Conc 197.2  ppm ‘
NOX Conc 99.76 ppm NOX Conc 197.2 ppm |
$02 Conc 100.5 ppm SO2 Conc 200.9 ppm |

|

Standard Gas High Range
02 Conc 10.22  %vol.
¢d/Ex:  343018/Jan 10,2025
CO Conc 594.5 ppm

Cd/Ex: ED5716/May 16,2030 Cd/Ex: ND7514/Jun 21,2030
Environment: Temperature 316 °C Humidity: 35 %RH _ _
CO calibration test !
Before Adj Reading (After Adj)
Set point Std.gas Reading Difference % error Reading (ppm)
{ppm) (ppm) 4
Low/Zero 0.0 0.0 0.0 0.0 0 |
Mid 99.69 100.0 0.3 0.3 100 '
Hight 594.5 603 8.5 14 601
02 calibration test
Before Adj Reading (After Adj)
Set point Std.gas Reading Difference % error Reading (ppm)
{(ppm) (ppm)
Low/Zero 0.0 0.2 0.2 0.2 0.2
Mid 2.20 2.2 0.0 0.0 2.2
Hight 10.22 10.2 0.0 0.2 10.2
Note

Technical Data Calibration results.:Calibration reading response discrepancy

02 parameter
CO2 parameter
CO parameter
NO parameter
NO?2 parameter
SO2 parameter

Calibrate By:

Date: 30 Mar 23

o
“This report not be rcpmdm‘u@l Em| =
www.needisS. 8ty

+0.2 Vol-% at Range 0-21 Vol-%
+ 0.3 Vol-% at Range 0-CO2 Max
+5 % at Range 0-500 PPM

+5 % at Range 0-1000 PPM

+5 % at Range 0-1000 PPM

+5 % at Range 0-2000 PPM

Approve By : -

Date: 30 Mar 23
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e

= 3

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES T

;ii:‘;;;/‘- " o e :

N |/ \
{2 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 il L
I NSC-TISI-TIS1702!
I\I TEL. 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
;-j')( Cert.No.: 23CHO128
[2 Page.. 10f3
7 g
o ' : 7 T /
; Certificate of Calibration f’
14
;(;J:, 7
v Equipment : Spectrophotometer i(;,
{;' Manufacturer : Agilent _i
i v
i Model : Cary60 (G6860A) Y%
i\ §
V) Serial No. : MY 17490026 3
/11 ?_.";I
: ID No. : ELABSPECTROQ02 "
7 Condition As-Received: Used item \;
J
Received Date : 09 March 2023 //'J
1B \-.
Calibration Date : 09 March 2023 ?
3 ]
Reference : 2303-00460N-1 »\”
% Submitted by : Envilab Co.,Ltd (Head office) ]L
540, 540/1 Soi Bangkhae 7, Bangkhae, (f
1) Bangkhae, Bangkok 10160 N
Calibration Place : B301 CO-THC ROOM i
il
Ambient Temperature : (23.6-225) °C (On-Site) ?j,'g_
Relative Humidity : (75-77)% (On-Site) h
Calibration Procedure : In - house method : \]'
CP-OCH4 based on ASTM E 275-01 W

ti
\l
Approved by :

Approved Signatory
(

() :
Issue Date : 16 March 2023 ¥
The Uncertainties are for a confidence probability of approximately 95% I

This certificate may not be reproduced other than in full. except with the prior wrinen

Approval of the head of Corporate Services 3 - Equipment: Calibration and Testing Services.

L.

A 0052680
N ¥ SusasawINnNeng
Envilab Co.Ltd. Han13diaaiuqaaman
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Cert. No. : 23CHO12‘_|
Page: 20of3
Condition of calibration result
. Reference Standard Material :
Material Serial No. Certificate No. Due date
1. Absorbance Standard set 32588 103225 08 July 2024
2. Absorbance Standard set 32592 104226 04 Aug 2024
3. Absorbance Standard set 39130 106269 10 Oct 2024
4. Wavelength Standard set 29829 94776 02 Sep 2023
5. Wavelength Standard set 29829 94777 02 Sep 2023

. This certificate is valid only to the item calibrated on date and place of calibration.

. This certificate is traceable to the International System of Unit maintained at :
- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
- National Institute of Standards and Technology (NIST), The United States of America

Spectral BandWidth : 1.5 nm
Scan Speed : 18 nm/min
Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (£nm) k

241.72 242.0 0.13 2.00
360.93 360.5 0.13 2,00
536.59 536.6 0.15 2.05
740.72 7413 0.16 2.05
879.28 879.2 0.16 2.05

o S aaadll]
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2 Cert. No.: 23CHO128
f Page: 3of3 W
J Calibration Results : without adjustment :
f Photometric Accuracy 3{7
Wavelength Certified Values Uncertainty of Coverage :
A UUC Reading 32,
3 of Reference Material Measurement Factor ({‘
‘) (nm) (Abs) (Abs) (%Abs) k :
i 2
: Zero 0.0000 0.0046 2.00 {/
2 0.4253 0.4249 0.0051 2.00 ;
{ 350.0 W
I £ Zero 0.0000 0.0050 2.00 q
A 0.6389 0.6388 0.0056 2.00 i
: Zero 0.0000 0.0028 2.00 g
\,) 0.5796 0.5790 0.0028 2.00 o]
{ 420.0 3
N 0.7105 0.7102 0.0028 2.00 ﬁ\i
% 1.0186 1,0171 0.0028 2.00
3 Zero 0.0000 0.0028 2.00 (li;
% 0.5281 0.5277 0.0028 2.00 4
> 546.1 [’,/
0.6962 0.6963 0.0028 2.00 \l
‘/ 0.9984 0.9978 0.0028 2.00 V2
» f:/,
Remark ,-_‘-J-.i
{ - Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer ”{f‘
2 - The Potassium Dichromate filled cells are measured against a Perchloric acid blank. )\,
» (-f/_'

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

X
—

factor k , providing a level of confidence of approximately 95 %.
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RECALIBRATION
TISCH
| ‘ ) January 18, 2024

Envi B
Calibration Certification Information
Cal. Date: January 18, 2023 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 0759
Vol. init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) {min) {(mm Hg) (in H20)
1 1 2 1 1.3960 3.2 2.00
2 3 4 1 0.9950 6.4 4.00
3 5 6 1 0.8850 8.0 5.00
4 7 8 1 0.8450 8.8 5.50
5 9 10 1 0.6950 12.8 8.00
Data Tabulation
Pa )( Ts‘td)
vstd | Qstd \/ AH( Pstd\ Ta a  [oH(TarPa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9961 0.7135 1.4145 0.9957 0.7133 0.8854
0.9918 0.9968 2.0004 0.9915 0.9964 1.2521
0.9897 1.1183 2.2365 0.9893 1.1179 1.3999
0.9886 1.1700 2.3456 0.9883 1.1695 1.4683
0.9833 1.4067 2.8289 0.9829 1.4062 1.7708
m= 2.03736 m= 1.27576
QSTD b= -0.03733 QA b= -0.02337
r= 0.99997 r= 0.99997
Calculations
Vstd=|AVol{{Pa-AP)/Pstd){Tstd/Ta) Va=|AVol({Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=[Va/ATime
For subsequent flow rate calculations:
Qstd= i/m an( i )( Jstd ) b Qa= 1/m /AHi Ta/Pa) -b
Pstd .
Standard Conditions
Tstd: 298.15 ° RECALIBRATION
Pstd: 760 mm Hg
Key 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
Tisch Environmental, Inc. o www.tisch-env.com
145 South Miami Avenue TOLL FREE: (877)263-7610
Village of Cleves, OH 45002 FAX: (513)467-9009

o 5115 -0
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Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Calibratech Co,;Ltd.
?/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

NSC-TISI-TIS17025

Certificate of Calibration

66-200066-2 Page : 10f2

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

Electronic Balance

Manufacturer : METTLER TOLEDO Model : XSR205DU

Serial No. : B911363567 ID No. : ELABBALANCENO06
Capacity : 220 g Resolution : 0.00001g/81g; 0.0001g/220g

On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd,

Ambient Temperature : (24.61024.9) °C
Relative Humidity : (57010 67.8) %
Air Pressure 1015.0 mbar

01 March 2023
01 March 2023
04 March 2023

n-house metho 2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

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

Slandard Weights

ID No
E261-E2624

Cert. No, Due Dale Traceability
C02222345 10 Nov 2023 National Institule of Metrology (Thailand), (NIMT)
Approved by :

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior writig pf the Cali

CAL-F0031-03

o _....
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AFannsHaALQuansN Y

~uap Co.Ltd.
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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. :

Result of Calibration

66-200066-2

: Without Adjustment

UUC Condition As-Received: Good

Departure of indication from nominal value

Page : 2 of 2

Nominal Value Correction Uncertainty
(8 () t (g
0.1 0.00000 0.000014
0.5 0.00002 0.000022

1 0.00000: 0:000026

2 0.00001 0.000034
5 -0.00001 0.000043
10 0.00000 0.000053
50 0.00004; 0.00011
100 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 muliplied by a coverage factor k = 207,

providing a level of confidence of approximately 95%

Eccentric error

Repeatability

"AL-F0031-03

Load test :

A B

S50
Cc

g
D E

0.00000 0.00000 0.00001 0.00001 0.00000

Load test

Stdev.

200 g

0.000042 g

-o0o -

g

\

A e

i

Qs
U ad

L1}
Sy an1stigaluaian N




Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 :
Te1.(02) 964-6211 Fax.(02) 964-5155, c-miil : calibratech_cal@yahob.com, calibratech xal@hotmall com

Certificate of Calibration

Certificate No. : 66-410024-1 Page : 1of2
Submitted by : Envilab Co., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : 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 IDNo.: ELABTMHTCI10003
Environment : Ambient Temperature : (23 +2) °C

Relative Humidity : (50 + 15) %

Date of Recelved : 08 March 2023
Date of Calibration : 09 March 2023
Date of Issue : 09 March 2023

Calibration Method : 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 : This certification is traceable to the Intemational Sysiem of Units

Digital Indicator wilh Standard Probe Temp&Hum

1D No Cert. No, Due Date Traceabilit
400034 & 400036 SG-H-00021/66 11 Jul 2023 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written app,

JAL-F0031-03

Approved b

Supervisor

ab Co.Ltd. d3anisdamILauAmaIn




Calibratech Co. ,Ltd -
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonlhaburl 11120
Tel.(02) 964-62]1 Fax.(02) 964-5155, e-mail @ cal:bmtech.cal@){&oo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-410024-1 Page : 2 of 2

UUC Condition As-Received : Good

Result of Calibration : Without Adjustment

Function : Temperature measurement
Reference Humidity @ 50 %R.H.
Standard Temperature UUC Reading’ Correction Uncertainly |
°c) (‘c) (°c) (°C)
25.01 25.0 0.0 0.46 i
|
I
|
|
|
I
Result of Calibration : Without Adjustment ‘
Humidity measurement
Reference Temperature @ 25 ‘c
Standard Humidity UUC Reading Correction Uncertainty
( %R.H.) (%RH.) (%R.H.) (+%R.H)
50.00 49 ] 22

Remark
UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainly of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-00o -

CAL-FO031-03
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Neediss Supply Instrument Co.. Lid.

538 HOHLAIIA T KININIUA WRldUA {VMIHY 101600 536 Sof Bongkhos 7 Bongitiae Bangkhoe Bongkok  II¥ ¥
Tel. 02-802-3980-2 Fax, 02-802-3988 Efjnfoanaealsé gor -—-—-_

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6611006
Calibrated Date: 1-Nov-23

PM ] onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA. France
SIN: ECOESACO12E202

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 So02 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 248 °C Humidity:_ 76 %RH
Calibration Report
Zero Span
Status [ Reference Reading Drift Reference Reading Driftd
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before 0.0 0.549 0.5 45.0 44.01 -1.1
After 0.0 0.071 0.1 45.0 45.63 0.7
Single Point Calibration Chart
50 |
45 —%
g 35 +—
o 30 —%
g 2 // .
B 20 {—
@ 15 P
10 2
5 -_74_ =
4 5( 45
Reference (PPM)

his report shell not be reproduced except infullwithout the written approvel of
(o
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' Neediss Supply Instrument Co., Ltd. §gX
580 SOIOTRUA T LS \IPUIR (AT 0000 520 50 gt 1 Fogfe khm&mﬁdc Bl
Tel, 02-802-8780-2 Flox, 02-802-8988 Elrifosngadiss.com _ s .Emg e

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6611006
Calibrated Date: 1-Nov-23

pm [ onsite

Option 0.0 mvV +5 V Sensor 5 \

+_3_3 \ : 33 \ ¥ +24 V T 242 5% L -——-V————-
:1_2-\/__ 118 _-V +5V ; el ] ____-_V—_
+24 V. 6 1.1 mvV ! T | e e

IR current ratiao 884.7 mA Pbse current 618.2 mV

Optical T. 46.0 deg.é 3 Pb;T o _242“”_“ 5 _._(;3;; C =4
Measure sig. : 506.4 r-n_\/_ m-—_R_ef;r ? _4564 Y mv d
mnsg: |  esol | mv  |MaxSe. | om0 W
SRR L e R
inst. Ratio 1% 109 Ratio 1.105

Eefjaito 1. 109 e o TrEern‘a‘l_Té_m; e 28.9 dt_a;;_.c
Source Temp. 46.0 deg.C- - GG;S‘Presure o _-_997 B hPa o
Up Presure 9470 TP;_ A |_:_|;W_ " 59 D I’h T

Calibrate By : Approve By :

Date: 1-Nov-23 Date: 1-Nov-23

&neediss g

Neediss Supply Instrument Co..Lid

his report shell not be reproduced except infullwithout the written approval of hi Instrument Co.L-
" (A

ATy Susas dtwranaag
En ab o bt nammﬁmsm'mmmmmw



& neediss

536 4meJAlA. 7 LYINhiila: WidLNEA

v Afe dwinane Susagidui <9fia
Needlss Supply Instrument Co.. Lid.
§IIMAY 10160 536 ol Bangkhos 7 Bongkhae Bangkhea Bangkok

Tel, 02-802-3980-2 Fox, 02-802-0988 Enfomneadiss.con _ Immm——

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6611003
Calibrated Date: 1-Nov-23

pm [ onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA. France
SIN: ECOESACO12E204

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NQ Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB(160267
Environment: Temperature_ 249 °C Humidity:_ 77 %RH
Calibration Report
Zero Span
Status [ Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before 0.0 11.089 1.1 45.0 44.29 -0.8
After| 00 0.020 00 45.0 45.81 0.9
Single Point Calibration Chart
50 -
45 ————— —
40 z
= 35
& 30
o 25 —
S 20 -
4 15
10 }—— SE——— —
54— -
of” &
Reference (PPM)

J Instrument Co.L
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Tel, 02:-802-6980-2 Fox, D2-802-G

10160

LA 1B FwNe AUNBGIE ST
Neediss Supply Instrument Co.., Ltd. :
50l Bangkhos 7 Bangkhos Bangkhoa Bongiok  El¥5=abe

mrr i

i o e

CO Analyzer Verification Test Report

Calibration Report No.: ES-C8611003
Calibrated Date: 1-Nov-23

“ pm

O Onsite

Option 0.0 mv +5 V Sensor 5 \
+3.3V 33 \ +24 V 249 Vv
+12 V 11.8 Vv +5V 51 Vv
+24 V 1.1 mV
IR current ratiao 884.7 mA Pbse current 618.2 mv
Optical T. 46.0 deg.C Pbse T. 242 deg.C
Measure sig. 5064 mV Refer_Sig. 456.4 mv
Min sig. : 945.0 mv Max Sig. 2840 mv
inst. Ratio 1.108 Ratio 1.105
Ref. raito 1.109 Internal Temp. 28.9 deg.C
Source Temp. 46.0 deg.C Gas Presure 997 hPa
Up Presure 947.0 hPa Flow 59 Ith

Calibrate By : Approve By :

1-Nov-23 Date: . 1-Nov-23

his report shal not te rzproduced except Infullwithout the written epproval of

& Neediss

Neoediss Supply tretrument Co..Ld

i Ctd.

Instrument Co L
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Neediss Supply Instrument Co.. Lid.
536 ot la 7 BENLAsUE: PiRrYiA ﬁi\i(ﬂﬂ‘l 10760 556 8ol Bangihos 7 Bongkhae &ankhoe Bangkok

Tel. 02-802-3980-2 Fex 62.—&02—&‘?83 E?nfomeadiaacom

CO Analyzer Verification Test Report

Calibration Report No.: ES-C68110002
Calibrated Date: 1-Nov-23

PM J onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA.,France
SIN: ECOESACO12E205

Calibration System

Calibrator Unit Standard Gas
D|Iutor 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__249 °C Humidity:_ 78 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before 0.0 1.566 1.6 450 45.80 0.9
_After 0.0 0.459 05 45.0 45.00 0.0
Single Point Calibration Chart
50 4
45 - A
40 A
s 35 /
& 30 | S
g" 25 —
b ¢ TR
10 '/
5
0% 65
Reference (PPM)

his report shell not be reproduced except infullwithout the written approval ofg
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@ heed IS B 8 Fwwane Susmgiliu Aniie
D 4 - S WSl d D KNeadiss Supply Instrument Co.. Lid.
% ggfégg% UARINA WAUA TfRY 10160 ﬁasnjmmzmqmmmm

Fox, 9&&@2-@4 & Enfoanesdiss.com

CO Analyzer Verification Test Report

Calibration Report No.;: ES-C66110002
Calibrated Date: 1-Nov-23

PM [ onsite

Option 0.0 mvV +5 V Sensor 5 Y

83V 33 ] R 124V 24.2 R
[PEVES - ~gaee VU] | USRS W A T i . ey
+24 V TR T, = ' 7

IR current ratiao 884.7 mA Pbse current 618.2 \Y
Optlcal Tl '46.0 : deg.C Pbse T. = IR 242 deg.C 3
Measure sig. A 5064 el m\/___ Refer Slg T _455.4 e mV 5
Minsig. | easo v, IMexsig | a4 mv

inst. Ratio 1.109 Ratio 1.105

Ref. raito ' 1.109 g - Int;mal Temp. - 289 deg.C
Source Temp. 46.0 deg.C Gas Presure T -. 997 hPa

Up Presure 947.0 '_hPa Fiow 59 I/h___-"—

Calibrate By : Approve By :

Date: 1-Nov-23 Date: 1-Nov-23

SMeediss

Meediss Supply instrument 69,414

his report shell not be reproduced except infulwithout the written approval Instrument Co | -
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Neediss Supply Instrument Co.. Ltd.

Tol. 02-802-3980-2 Fax, 02-802-3988 Elnfoansediss.com

536 foeiunia 7 wl\amonn IaFLAA A{IIY 10160 536 Sol Bangkhios 7 Bungme Bangkhoa Bangkok

CO Analyzer Verification Test Report

Calibration Report No.: AP-C6611001
Calibrated Date: 1-Nov-23

pm [ onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer API
Model: 300E SIN: ECOAI300E01034
Calibration System
_ Calibrator Unit Standard Gas
Dilutor Model ESA 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__24.8 °C Humidity:_77 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Orift%
(PPM) (PPM) (PPM) (PPM) (PPM) ?
Before 0.0 ) 0.9 0.8 45.0 46.7 18
After| 00 0.3 0.3 45.0 452 0.2
Single Point Calibration Chart
50
45 R
40 L -
3 35 / |
& 30 ‘r/' ——— Before
g, 25 "'a" —
B 20 | A o Afer J
g 15 » o
10 P
s |~
09 45
Reference (PPM)

his report shell not be reproduced except infullwithout the written approvel of Negfl
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Tel. 02-802:¢

T fES Ewwense Suamgaod 4aiis
Needhs Supply Instrument Co.., Lid. ke

910760 536 Sof r&mzmgm mamgm Bl Rt
280-2. Fox, 02-802-G288. ﬁlnfqmdmgnﬁ gm T

CO Analyzer Verification Test Report

Calibration Report No.: AP-C6611001
Calibrated Date: 1-Nov-23

PM O onsite

Paie:2’2

Date 1-Nov-23
Time 16:06
Range g ae . T __31-1 000 PPM PEl_Vl 50 - 50
Stability ) SG20E8 ) ppb 0.01 0.06
co Measure Lot e |ieessBB00 - G800 MV, mV 3426.3 3401.3 i
CO Reference 2500 4800 MV . mY 2850.7 28321
MR Ratio ) 12405 z 1N 121 1.21
Sample Pressure - 26 - 30 in-Hg-A in-Hg-A 28.5 28.4
Sample Flow 720 - 88D cc/min = cc/min 790 783
|Sample Temp. A _52 degC | degC | 482 48.2 R )
e a-asdego | s | g 48 X
Wheel Temp 66 - 70 deg.C deg C 68 N 68
Box Temp ) 27 - 50.deg.C degi 35.2 354
plore _ 0800-1200 )} | 0972 | 098 o
Offset 0.05 +/- 0.2 0.01 0.009 2
Zero Gas 0 : PPM 09 0.3
Span Gas 45 PPM 46.7 452 1 5% of Range
Calibrate By : Approve By :
Date: 1-Nov-23 Date:
3 o a\ ;,m'r% { A f‘“

his report shell not be reproduced except infullwithout the written approval o
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Neediss Supply Instrurment Co.. Ltd.
556 HHULA 7 LINUA; lFLAGEA Ny 10j6d 538 Sl amgm 7 Bongichae Baogkhoe Bangkok:

Tef. 02-802-4980-2 Fox, 62-802-8988 Elnfaansadiss com =l

CO Analyzer Verification Test Report

Calibration Report No.: AP-C6611007
" Calibrated Date: 1-Nov-23

pm L[] onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer AP) '
Model: 300E S/N: ECOAI300E00449
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NQ 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_ 248 °C Humidity:_77__%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) 5
Before 0.0 2.40 | 24 45.3 441 1.4
After 0.0 0.54 0.5 45.0 45.3 0.3
Single Point Calibration Chart
3
o
=
[+
£
R
3
4
4534
Reference (PPM)

his report shell not be reproduced except infullwithout the written approval of e -
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Neediss Supply Instrument Co.. Ltd.
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CO Analyzer Verification Test Report

Calibration Report No.: AP-C6611007
Calibrated Date: 1-Nov-23

] pm

[ onsite

Paie:2/2

Date 1-Nov-23

Time i~ ; _11:00

Range 0.1- 10_(_)6_;PM : PPM 50 50 > )
stbiity (0:1-2PPB ) ppb 073 111 )
CcO Méaéure 2500 - 4800 MV. ' mv 2913.3 _-_;9_23_5

:O Reference 2500 - 4800 MV, mv* 2444 3 2421 .4 N
MR Ratio - 12 +-05 . 118 1:21

Sample Pressure 26 - 30 in-Hg-A in-Hg-A- 29.1 29 -
Sammp;le Flow 720 - 880 cc/min cc/min 890 886

S_arr.l.;;".fem; o 44 - 52 deg.C _:jeg;C 3 -5_0.3_—‘- 50.4

;nch Temp 47 - 49 deg.C = _;39-0 48 -48

Wheel Temp : 66 - 70 deg.C _deéC__ B 683 T 68.4

Box Temp | 27 - 50 deg.C deg.C "35’2 351

PHT af|ve | N 250 - 4750 mv. mv 3323.4 33536

Slope 0.800 - 1.200 1.051 1.112

0.05 +/- 0.2

Offset d . 0.088 0.088

his report shell not be reproduced except infullwithout the written approval of Neg '

gneediss

Meediss

Supply mstrument Co,bid

Zero Gas 0 PPM 24 0.5
;;m Gas 45 PPM 44 1 453 + 5% of Range
Calibrate By : Approve By :
Date: 1 Nov-23 Date 1-Nov-23
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@ N NS Neediss Supply Instrurment Co. Ltd.  iuess
596 HHOANIIA. T BN BLPGUA VNS 10160 598 Sol Bangkios 7 Bangkhae Bangkhoa Bongkok - [EIERasE
Tel, 02-802-0980-2 Fox 02-802-0988 Einfaenendlas com IS

SO02 Analyzer Verification Test Report

Calibration Report No.: AP-S6611004
Calibrated Date: 1-Nov-23

pm [ Onsite

Instruments Information . Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100E SIN: ESOAI100E(1108

Calibration System

il Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
SIN: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 $0O2 Conc 45.59 PPM
S/N: 644 : CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__249  °C Humidity:__81  %RH
Calibration Report _ _
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) {ppb) {ppb) {ppb)
Before 0.0 1.0 1.0 400.0 4098.0 1.1
After 0.0 0.5 o5 | 400 [ 4040 05 |

Single Point Calibration Chart ;
500 -
- 400 R
) /
g 300 —a— Before
=
= :
§ 200 4——-v--—-—-- T — — -==3==- After
[v4 |
100
0 /
0 Reference (ppb) 400
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6611004
Calibrated Date: 1-Nov-23

pm [ onsite
Page:2/2
Date 1-Nov-23
Time 1310 = ; =
Range so.20000 - | - e8. |  s00 500
Stability (Zero Gas) <02 PPB 0.6 : 02
Sample Flow 650 (+/- 50) ceimin £63 659
PMT Detector " Jo-so0 | mv’ | 85 345
Norm PMT Deteclor 0 - 5000 ‘ mvo 34.1 328
HVPS 400-900 constant T > a8 el 648
DcPs 2500 (+/- 200) ) T N e T
RCELL TEMP 50 (+-1) Dreegee C 50 50
BOX TEMP 20-40 Dreegee G R Sz )
PMT TEMP 7y Dreegee C o TR0 8.0
UV lamp 1000-4300 v 40340 40340
Lamp Rato 30-120 % 140 B 1140 | =
STR. Light (Zero Gas) l<t00 ~ PPB i o5 weall A py
Dark PMT (-50) - (+200) mv 47 el k.l — ¥
Dark lamp (-50) - (+200) mv M TR R G e -
SAMP PRES 20-30 contant IN-Hg-A | 281 - 278
PNIT Volls 2000 (+/- 500) mv 2004 2020
S02 Conc 1000 (+/- 250) PPB 1002 1010
SO2 Slope 1 (+-0.3) : 0920 0.866
SO2 Offset <250 mv 265 i 130.1 )
Stability at Zero <02 _ PPB 04 0.1
Stability at Span <2 ppb @ 400 ppb =
_
Zero Gas (0.00 PPB) y
“|span Gas (400 PPB) | 400 - ppb 409.0 4040 1 5% of Range

" Calibrate By : Approve By :

!

1-Nov-23

Date: 1-Nov-23 Date:

&NeelISS

Neediss Supsly Instrumaent Co..Ltd
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-56611006
Calibrated Date: 1-Nov-23.

pm U onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: AF22e

Manufacturer Environnement SA. France
S/IN: NSOESAAF32E453

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
SIN: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 $O2 Conc 45.59 PPM
S/N: 844 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature °C Humidity:_ 79 %RH
Calibration Report
Zero Span
Status Reference Reading Drift - Reference Reading Drift%
{(ppb} {ppb) (ppb) (ppb) (ppb)
Before 0.0 0.5 05 400.0 3_9@_ 0 & ==031
After 0.0 02 0.2 4000 4010 01
Single Point Calibration Chart
500
400 X
7 . /
g 300 ——d— Before
g /
® 200 = ——---- After
- I / i T
100
0 -/

his report shell not be reproduced except infullwithout the written epproval of Neg
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-8661 1008
Calibrated Date: 1-Nov-23

pMm [ onsite
Page:2/2
Date 1-Nov-23 Time 13:11:00
Option 0.00 mV__ |+5V Sensor 5 \Y
+4V 4068 my 33V 3:3 v
+24 V 241 Vv F | _+1‘2\i__ 11.9 V&
+5 v 5 v | UV lamp 443 mA
Dark PM sig.

UV ref 0 mv PM ref. _ 0 mv_
UV sig. 241 mV PM sig. 138.6 mv ]
Ref.ratio : 0 Meas rf_:_ti_(_)‘_ 0.34 )
|Mean sig. 0.7 ___|Raw trend 11
|Raw sig. 244 ppb ) mst tmeas. | 228 ppb
| UV Lamp 4.7 mA HY PM 2626.80 mV
Internal Temp. 31.9 - deg.C __|ChamberT. | 50 deg.C
Ga_is__Pr 970 n hPa Pump Pr. 3555 hPa
Flow 18.7 th

Calibrate By : Approve By :

Date: 1-Nov-23 Date: 1-Nov-23

& ﬁ@{?@%%

Neediss Supply Instrument Co..Ltd.
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S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6611005
Calibrated Date: 1-Nov-23-

pm [ Onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: 100E

Manufacturer API
SIN: ESOAI100EQ1225

Calibration System

Standard Gas

Calibrator Unit
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
S/N: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 $O2 Conc 45.59 PPM
S/N: 644 CO Conc 4500 PPM

Expire Date: Mar 31,2026 EB0160267

Environment: Temperature__249 °C Humidity:_ 80 %RH
Calibration Report
' Zero Span
Status Reference Reading Drift Reference Reading Drift% -
{ppb) (ppb) (ppb) {ppb) (pob)
Before 0.0 ind, — 14 400.0 3920 - -1.0
After 0.0 05 0.5 400.0 403.0 04
Single Point Calibration Chart

500 4
400 + — - - —

o 22

[«

a 300

£

® 200 .

(4
100

0]
400
his report shell not be reproduced excegt infullwithout the written epprovel of Neggi§ 50 strument
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6611005
Calibrated Date; 1-Nov-23

4] pm

O) onsite

Paie.

Date 1-Nov-23

Time 1310 SR R
Range 50 - 20000 PPB R0 L inadl s 500

Stabilty (Zero Gas) © | |<02 . . . PPB 0.8 02 R
Sample Flow p 650 (+/- 50) sl cc/min 63, ] .-658 ==
PMT Detector 0- 5000 mv 365 345

Norm PMT Detector 0 - 5000 B I A B e ) 28 | j
HVPS 400-900 constant v 2 648 :

DCPS 2500 (+/- 200) mV :

RCELL TEMP 50 (+-1) Dreegee G | 50 G
BOX TEMP 2040 Dreegee C | 1.1 327

PMT TEMP 7 (+-1) Dreegee G A En 8.0

UV lamp 1000-4900 i mv [ w340 | s0340 |
Lamp Ratio 30:120 % 1140 1140

|STR. Light (Zero Gas) <100 PPB T B 29 1

Dark PUT CODIL 2001ND - welili . - MV Y 447

Dark tamp (-50) - (+200) mv 5.1 51

Stability at Span

Span Gas (400 PPB )

PMT Volts 2000 (+/- 500) mv 2004 2020
so2Conc  |1000 (+-250) [ e 1002 “1010
éoé Stope 1(+-03) | Was. 0920 T 0.866
so2 offset - < 250 mv 85 130.1
Slablllty at Zero < 02 B T ;B _0.1 6,1

<2 ppb @ 400 ppb

Zero Gas (O 00 PPB)

392 0 403 0

+ 5% of Range

Calibrate By: - Approve By :

his report sheall not be reproduced except infullwithout the written approval of
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6611002
Calibrated Date: 1-Nov-23

PM J onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: AF22e

Manufacturer Environnement SA.,France
SIN: NSOESAAF32E454

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 SO2 Conc 45.59 PPM
SIN: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 238 °C Humidity:_ 62 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) {ppb) {ppb) (ppb)
Before 0.0 0.9 0.9 400.0 389.0 -1.4
After 0.0 0.2 0.2 400.0 403.0 04
Single Point Calibration Chart
500 -
400 —=k
-y
g 300 L ~—&— Before
E 200 |—o /‘ === After
o
100
0 /.___ e e e
o Reference (ppb) 400
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6611002
Calibrated Date: 1-Nov-23

4 pm

O onsite

atae Gegiea ot VS HENGEES R ] R ] N
Option a 0.00 TR AV +5V Sensor | 5 Ve
ey £ 40688 _mv +33V 33 v
+_2_'4\_/ s, AN L )| 24.1 \_/__ ey +12V 11.9 Vv
+5V | UV lamp 443 mA

Dark UV sig. Dark PM sig.
UV ref S~ LA PM ref.
uvsig. 24.1 mV PM sig. 133,6 m\_/ N
Ref.ratio 0 Meas ratio 034 s h_ =
Mean sig. 07 N ) Raw trend i) | _—Ex
Raw sig. 24.4 ppb inst.meas. 2285 ppb—.
i OV Lamp : HV PM 2626.80
Internal Temp. 319 . deg.C [Chamber T. ~deg.C
Gas Pr. 970 hPa ~ [Pump Pr. 355 5 _ hPa
Flow 18.7 l/h

Date: 1-Nov-23 " Date:

o e fj 155

Neediss Supely Instruaent So.,Ltd.

his-report shell not be reproduced except Infullwithout the written approval g
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SO2 Analyzer Verification Test Report

AP-56611003
Calibrated Date: 1-Nov-23

Calibration Report No.:

pv [ onsite
Instruments Information Page:1/2
Analyzer Type: SO2Analyzer Manufacturer API
Model: 100E SiN: ESOAI1OOE01218
Calibration System
_Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
SIN: 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__ 24.9 °C Humidity:_ 81 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) (ppb) (ppb) (ppb)
Before 0.0 1.3 1.3 400.0 3800 | 26
After 0.0 0.7 0.7 400.0 _ 402 0 ) 0.2
Single Point Calibration Chart
500 -
400 X
8 300 P | = Before
B 7 | |
£ o ;
§ 200 —= == ‘ -—=3--+ After .
m ’f"’ l -
100
0 /
0 400

his report shell not be reproduced except infullwithout the written approval of Ne
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SO02 Analyzer Verification Test Report

Calibration Report No.: AP-56611003
Calibrated Date: 1-Nov-23

pm O onsite

aie 1 2/2

Date 1- Nov-23
Tme - 13:10
Range 50 - 20000 1 PPB 500 500
Stability (Zero Gas) <02 ' P8 0.6 0.2
Sample Flow 850 (+/- 50) il cc/min 863 659
PMT Detector 0 - 5000 mv B85 | Siee . e
Norm PMT Detector ~ |0-6000 mV 3.1 = s
HvPs ~|wosooconstant | v 719 648
DCPS 2500 (+1- 200) mv - v I
RCELL TEMP o | Dreegesc 50 50
BOX TEMP 20-40 E " Dreegee C 34.1 327 ~
PMT TEMP 7 (+1-1) Dreegee C 8.0 T
Wwilamp " lioooas00 | wmv | 40340 4034.0
Lamp Ratio 30120 ' % | 1140 1140 i
e — . e - P g
DarkPMT  |(:50) - (+200) ' mv " 447
Dark lamp (-50) - (+200) N 5.1 s
SAMP PRES 20-30 contant IN-Hg-A 28.1 T o7
PMT Volls 2000 (+/- 500) 2004 2020
502 Cone 1000 (+/- 250) PPB 1002 1010
SO2 Slops 1(+-03) . 0.920 0.866
502 Offset <250 mV | es ' 130.1
|Stability at Zero <02 | PPB 0.1 01
Stability at Span <2ppb@400ppb |  PPB 06 0.2
Zero Gas {0.00 PPB) * 0 ppb 1.3 07
Span Gas (400 PPB ) 400 o ppb 380.0 402.0 + 5% of Range
Calibrate By : Approve By :
Date: 1-Nov-23 Date:

@ nNneediss

Needise Supply instrument Co. Lid
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NOx Analyzer Verification Test Report

Calibration Report No.: ES-N6611005
Calibrated Date: 1-Nov-23
O

Page:1/1
PM Onsite
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: AC32e

Manufacturer Environnement SA. France
SIN: NNOESAAC32E278

Calibration System

Standard Gas

Calibrator Unit d G.
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
S/N: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment; Temperature__25.5 °C Humidity:_ 54 %RH
Calibration Check ( Before adjust)
Zero . Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
{ppb) (ppb) {ppb) (pph) {ppb) Drift%
NO 1.225 ~ 00 12 3893 400.0 1.4
NO, 0.683 00 0.7 57 0.0 0.7
NOx 1.808 0.0 1.9 395.0 400.0 -0.6
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (PpPb) (ppb) Drift%
NO 0.030 00 0.0 4011 400.0 0.1
NO, 0.020 0o | 00 0.4 0.0 0.0
NOx 0.050 0.0 0.1 401.5 400.0 02
Single Point Calibration Chart
450 -
%) 400 4969
=2 350 “‘“
g 300 Pl
5 -
o 250 -~
o /
5 200 i M i
153 150 - 7
g 100 4—— /
50 449
o Wor
0.0 400.0
NO Reference Value (ppb}

his report shell not be reproduced except infullwithout the written approval of Neg




@ NeediSS vrn tam s sumgin i
Neediss Supply Instrument Co.. Lid. &2

536 ANEIANITR 7 WRNFILA HELNA 110160 536 o, mzﬁmsﬂﬂ Hmﬂaw

oL 0540 4980 % Fo D402 S48 £V famnondies cory  mmmem— e

NOx Analyzer Verification Test Report

Calibration Report No.: ES-N6611005 PadS
Calibrated Date: 1-Nov-23
0 .

Onsite

Page:2/2

| Option B 1 -13.62 mV +5 V Sensor Sk 4.99 \

+3.3 V e 33 v +24 V o N523'9 & \
12V 11.88 v +5V e SANATI0 e yr e
4V 3974.3 mv ORI, | emiE2A o] A

1 03 82.74 mA

Dark PM sig.
PM Nox sig.

ChamberT B0 T | degC internal Temp. 33.33 deg.C
Chamber P 17208 hPa PMT. G486 can'l] . igsac. & o
Flow 4721 Ni/m Sample Pr. 9932 | hpa

Calibrate 'By : Approve By :

Date: Date: 1-Nov-23

® Neeoiss

Naediss Supply nstrument Co. Ltd

his report shell not be reproduced except infullwithout the written approvel of Neg S
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6611002

Page:1/1
Calibrated Date: 1-Nov-23
PM U Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: 200A SIN: ENOAI200E03217
Calibration System
_ 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 So02 Conc 45.59 PPM
S/N: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EBG160267
Environment: Temperature_ 24.8 °C Humidity:_ 73 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) {ppb) (ppb) (ppb) {ppb) Drift%
NO 22 0.0 2.2 3925 400.0 09
NO, 1.8 0.0 1.8 5.5 0.0 0.7
NOx 4.0 0.0 4.0 398.0 400.0 -0.3
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
{ppb) {ppb) (ppb) (ppb) {ppb) Drift%
NO 0.6 0.0 0.6 389.2 a 400.0 -0.1
“NO, 0.2 0.0 02 1.8 0.0 0.2
NOx 0.8 0.0 ) 0.8 401.0 400.0 0.1
Single Point Calibration Chart
450 -
5 400 +———————— —— ——a P8
% 350 /.
£ 300
2 250 - = =
o /
UL) 200 / T | eememe= [
= 150 - / -
g 100
50
0
400.0
NO Reference Value (ppb) |
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6611002 Page:1/1
Calibrated Date: 1-Nov-23
]
) PM 0 Onsite
Page:2/2

Date 1-Nov-23
Time 15:30
Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas) <02 PPB 0.8 02
Sample Flow 500+/- 50 cc/min 470.0 476.0
Ozone Flow 60-90 cc/min 90.0 76.0
PMT Detector 0-5000 mV 2438 19.6
AZERO -20-150 mV 17 7.3
HVPS 400-900 conslant \4 768.0 7140
DCPS 2500 +/- 200 mV -
RCELL TEMP 50+/- 1 Dreegee C 50.3 503
BOX TEMP 20-35 Dreegee C 28.0 275
PMT TEMP 7 +1 Dreegee C /44 7.8
1ZS TEMP 50+/- 4 Dreegee C - -
{MOLY Temp 315+/-5 Dreegee C 31341 315.0
RCEL PRES 4-10 contant IN-Hg-A 7.30 7.30
SAMP PRES 20-30 contant IN-Hg-A 314 31.3
NO Slope 1+/-0.3 0.647 0.963
Nox Slope 1+/-03 0.652 0.940
NO Offset ~10to + 150 mv . 17.40 6.60
NOx Offset -1010 + 150 _ v 24.10 12.70
Zero Value NO 0 ppb 22 0.6

NOx 0 ppb 4.0 0.8
Span Value NO 400 ppb 3925 399.2

NOx 400 ppb 398.0 401.0

Calibrate By : Approve By :
Date: 1-Nov-23 Date: 1-Nov-23

his report shell not be reproduced except infullwithout the written aperovel off
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6611003 page:1/1
Calibrated Date: 1-Nov-23 '
M O

Instruments Information

Onsite

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: 200A S/N: ENOAI200A01679

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
S/N: 792 NOQO 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___24.8 °C . Humidity:_ 71 %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) {ppb) (ppb) {ppb) {ppb) Drift%
NO 1.0 0.0 10 390.3 4000 1.2
NO, 2.5 0.0 2.5 4.7 00 0.6
NOx 3.5 0.0 3.5 3950 400.0 -0.6
Calibration Check ( After adjust)
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 398.1 4000 -0.2
NO, 0.5 0.0 0.5 3.4 | 00 04 .
NOx 0.6 0.0 0.6 4015 400.0 0.2
e
Single Point Calibration Chart
450 4
o) 400 +— #4369
= 350 A/‘
(=2
% 300 B I s - .-
@
3 250 — - N— !'
= 200 = = e - |
_§v 150 — —
g . 100 el
50 {35 = - .
0 .g R
00" 400.0
NO Reference Value (ppb)
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6611003 Page:1/1
Calibrated Date: 1-Nov-23
!

Onsite

Page:2/2

Date 1:Nov-23
Time 1010
Range 0.00 - 500.00 PPB PPB 500 500
Stability (Zero Gas) <02 PPB 04 02
Sample Flow 500+/- 50 cc/min 482 494
Ozone Flow * 60-90 cc/min 74 77
PMT Detector 0-5000 my 51 26
AZERC :20-150 mVv 533 iy 333
HVPS 400-900 constant \ 821 821
DCPS 2500 +/- 200 mv 2556 2556
RCELL TEMP | _ 50+/- 1 Dreegee C 50 50
BOX TEMP 20-35 Dreegee C 30.2 328
PMT TEMP 7 +1 Dreegee C 75 7.5
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +/-6 - Dreegee C 3150 3145
RCEL PRES 4-10 contant IN-Hg-A 8.8 8.8
SAMP PRES 20-30 contant IN-Hg-A 30.2 31.8
NO Siope 1+4-03 0.820 _ 0.822
Nox Slope 1+-03 - 0.854 0.858
NO Offset -0 to + 150 mv 17.8 178
NOx Offset -10to + 150 myv 5.0 5.0
Zero Value _

NOx _ %0 ppb 35 0.6
Span Value NO 400 ppb 3903 398.1

NOx 400 ppb 395.0 401.5

Calibrate By : Approve By :

Date: - - Date:

gneedss

Neediss Supply instrinnent Co..Ltd.

his report ehall not be reproduced except infullwithout the written spprovel o
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6611006
Calibrated Date: 1-Nov-23

O

PM
Instruments Information

Onsite

Page:1/1

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

Manufacturer API
S/N: ENOAI200E03407

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 Nox conc 46.50 PPM
SIN: 792 NO Conc 48.50 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__24.7 °C Humidity,_ 74 %RH
Calibration Check ( Before adjust)
Zero  Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 3.0 00 3.0 408.0 400.0 1.0
NO, 21 0 0 2.1 2.0 0.0 02
NOx 51 0.0 5.1 4100 400.0 1.2
Calibration Check ( After adjust)
Zero- Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
{ppb) (ppb) (ppb) (ppb) {ppb) Drift%
NO 02 | 0.0 0.2 400.0 400.0 0.0
NO, 0.4 | 0.0 0.4 2.0 0.0 0.2
NOx 06 0.0 06 402.0 400.0 0.2
Single Point Caiibration Chart
ey 410.0
g 400 /l 402.0
; 350 /
=] 300 - /
8 250 - |
o H /
5 200 e S .
Y 150 - —
g 100
50 4-5-1 _/
i
0.0~ 400.0

NO Reference Value (ppb)

his report shell not be reproduced except infullwithout the written approvel of Neeg
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6611006 Page:1/1
Calibrated Date: 1-Nov-23
:
& PM 0 Onsite
Paie:2/2

Date 1-Nov-23
Time 10:10
Range 0.00 - 500.00 PPB PPB 500 500
Stability (Zero Gas) <02 PPB 05 0.2
Sample Flow 500+1- 50 ce/min 511 532
Ozone Flow 60-90 cc/min 80 80
PMT Detector 0-5000 mv 27.4 16.4
AZERO +20-150 ‘mv 54.2 54.2
HVPS 400-900 constant \% 819 819
DCPS 2500 +/- 200 mV - -
RCELL TEMP 50+/- 1 Dreeges C 50 50
BOX TEMP 20-35 Dreegee C 337 329
PMT TEMP 7 44 Dreegse C 781 71
1ZS TEMP i 50+/- 4 Dreeges C - -
MOLY Temp 315 +-5 Dreegee C 3144 315.0
RCEL PRES 4-10 contant IN-Hg-A 10 10
SAMP PRES 20-30 contant IN-Hg-A 29.0 29.4
NO Slope 1+/-03 0.820 0.801
Nox Slope 1+-03 0.848 : 0.813
NO Ofiset -10 to + 150 mv 10.2 153
NOx Offset -10 to + 150 mV -2.0 -3.4 .
Zaro Value NO 0 ppb 3.0 0.2

NOx 0 ppb 5.1 0.6
Span Value NO 400 ppb 408.0 400.0

NOXx 400 ppb 4100 402.0

Calibrate By : Approve By :
Date: 1-Nov-23 Date: -Nov-

@ eeOiss

Neediss Supply Instrument Co..Ltd

his report shell not be reproduced except infullwithout the written approval of SSaEHE | 2]
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NOXx Analyzer Verification Test Report -

Calibration Report No.: AP-N6611001 Page:1/1
' Calibrated Date: 1-Nov-23
PM O Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: 200E S/N: ENOAI200E00579
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
SIN: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 247 °C Humidity:_ 72 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) {ppb) (ppb) (ppb) Drift%
NO 3.2 0.0 3.2 410.0 400.0 1.2
NO, 1.1 0.0 11 3.0 0.0 0.4
NOx 4.3 0.0 43 4130 400.0 - 16
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 03 0.0 03 400.0 4000 0.0
NO, 0.2 0.0 0.2 2.0 0.0 0.2
NOx 0.5 0.0 0.5 4020 - 400.0 0.2
Single Point Calibration Chart
450 -
5} 400 W 126
< 350 /
£ 300
D] 250 o e
‘é 200 e e B -
SN 150 ; .
g 100 — — -
50 4.3 = A
0 ra';
00" 400.0

NO Reference Value (ppb)
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6611001 Page:1/1
Calibrated Date: 1-Nov-23
:
g PM 0 Onsite
: Paie:2/2

Dale 1-Nov-23
Time 13:25
Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas) <02 PPB 05 0.2
Sample Flow 500+/- 50 ca/min 474.0 441.0
Ozone Flow 80-90 cc/min 76.0 76.0
PMT Deteotor 0-5000 mV 245 62.2
AZERO -20-150 mv 8.8 87.5
HVPS 400-900 constant \ 839.0 836.0
DCPS 2500 +/- 200 mv 5 2
RCELL TEMP 50+ 1 Dreegee C 50.0 50.0
BOX TEMP 20-35 Dreegee C 345 30.5
PMT TEMP 7+ Dreegee C 7.0 71
1ZS TEMP : 50+/- 4 Dreegee C - -
MOLY Temp 315 +/-5 Dreegee C 315.0 3144
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 Slops 1+/-03 1.232 1.048
NO Offset -10 o + 150 mv 4.50 6.90
NOx Offset -10 to + 150 mV -5.00 -1.50
Zero Value NO 0 ppb 32 0.3

NOx 0 Qpb 43 0.5
Span Value NO 400 ppb 4100 400.0

NOx 400 ppb 413.0 402.0

Calibrate By : Appfove By :
Date: 1-Nov-23 Date: 1-Nov-23

BNeediss

Nesadiss Supply instrument Co..Lid

his report shell not be reproduced except infullwithout the written spprovel o instrument Co L
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Alrgas.

an Alr Liquide company

Airgas Specialty Gases
Airgas USA, LLC
6141 Easton Road

Bldg 2

Plumsteadville, PA 1_8949

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO04NI99E15A00V3
Cylinder Number: EB0140762

Laboratory: 124 - Plumsteadville - PA
PGVP Number: A12021

Gas Code: CO,NO,NOX,S0O2,BALN

Expiration Date:

‘Reference-Number:
Cylinder Volume:
Cylinder Pressure: 2015 PSIG

Valve Outlet: 660
Certification Date: Feb 19, 2021
Feb 19, 2024

160-402021734-1
144.4 Cubic Feet

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

3 mole/mole basis unless otherwise noted.

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

CALIBRATION STANDARDS

— - ANALYTICAL RESULTS _

Component - Requested Actual Protocol Total Relative Assay

. Concentration Concentration Method - Uncertainty Dates
NOX ) 45.00 PPM 44.68 PPM G1 +/~ 1.4% NIST Traceable 02/12/2021, 02/19/2021
NITRIC OXIDE. * 4500 PPM 44.62 PPM G1 +/- 1.4% NIST Traceable 02/12/2021, 02/19/2021
SULFUR DIOXIDE 45.00 PPM 45.34 PPM G1 +/-1.1% NIST Traceable 02/12/2021, 02/15/2021
CARBON MONOXIDE 4500 PPM 4500 PPM G1 +/- 1.0% NIST Traceable 02/15/2021
NITROGEN - . Balance ‘ i .

B e e e A R 1 R 3 | L s e P i i = s i e 2 P

Type lotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% :Feb 02, 2025
PRM 12386 D685025 - 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% ‘Feb 20, 2020
GMIS 124206889 . £C323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 0141709 KAL003190 43.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 08012341 KAL0D4716 4857 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% - Jun 07, 2024
The SRM, PRM or.RGM noted above is only in reference 1o the GMIS used in the assay and not part of the analysis.
' - ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jan 21, 2021

- Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jan 21, 2021

Trizd Data Available Upon Request

NOTES:

Gross Weight: 28.4 Kg

Net Weight: 4.5 Kg

PO# 5221000405

|ACCREDITED]

Approved for Release

CERT 3082.05

Page 1 of 160-402021734-1
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ANS! Nalional Aecregitabia Board
ACCREDITED

CALIDAATION AND s
DIMENSIONAL MEASUREMENT
ACT - 205!

Certificate of Calibration

8]

@ Certificate Number 1 SPR23040182-2 Page : 1 of 3
- Customer + Envilab Co., Ltd.

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

@

fi;: Equipment Name Sound Level Meter

(]

s Manufacturer Pulsar

p ¥

@ Model v 44

e

3 Serial Number ¢ PN1805

{i’ ID. Number N/A

ro

Environmental Conditions

s3]

. Ambient Temperature 23°C T 3°C Received Date 19 Apr 2023
_.,{

» Relative Humidity : 50% t15% Calibration Date 20 Apr 2023
&

= Location of Calibration In-Lab Recommend Due Date 20 Apr 2024
= Calibration Procedure SP-CPE-04-01 Date of Issue 21 Apr 2023
?;:

m Method of Calibration

';E-;: This certifies that the above instrument was calibrated in compliance with the calibration system

;\"3 requirement of ISO/NEC 17025:2017 in accordance with reference procedure. Stancards used to perform
S 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 calibrat:on of the item described above as
? received.Our decision rule is to contact the customer if the item oass and fail calibration when the results
- include the uncertainties and the customer must determine if the rescits meets their needs.

All calibrations are performed within manufacture’s specifications.The canbrauon certificate shall not be
f(Jl reproduced except in full,without written approval of SP Metrology Syster (T hallardj.

Calibration Officer

Approved by

Authorized Signatory

M SP-FM-04-15 rev.0
(- b
1) [N]

o
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

] Vg

-

2

At

: _RANAR

ANST Watlozal Aczredilation Soant

ﬁ ACCREGITED
N ;

“ .e;;!,i[“\'l.u\“ CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACT - 2050

o
‘J ".‘

Calibration Report

Certificate Number : SPR23040182-2 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 114/0166| 17 Jan 2024
Traceability

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

TISTR - Thailand Institute of Scientific and. Technological Research

127 ueypunuled Sueniduory 188Uoy T 00N 62/89
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) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

; =
i L W VR .
EL ANSI Hational Accrediation Bosrd
= X AT
?/-/—T\\'S' ACCREDITED
% N -
“ W CALIBRATION AND

DIMENSIONAL MEASURE
ACT - 2050

Result of Calibration

& e

g Certificate No. : SPR23040182-2 Page : 3 0of 3
=

2 Range : 20 to 140 dB Function : @1kHz

}—-A

s

= Select A Unit : d8
i ;

2 Standard UUC Reading Error Uncertainty
- .

5 Setting Fast Slow Fast Slow ()

[ 31 —

% 94 94.0 94.0 ‘ 0.0 0.0 0.15

@ 114 114.0 114.0 0.0 0.0 0.15

3

?

3 Select  C Unit : d8
i‘S Standard UUC Reading Error Uncertainty
S Setting Fast Slow Fast Slow (£)

ey -

S 94 94.0 94.0 0.0 0.0 0.15

=2 114 114.0 114.0 0.0 0.0 0.15

e

Yy

=

e Select  Z Unit : dB
.mg N

2. Standard UUC Reading EroT Uncertainty
o Selting Fast Slow Fast Slow (£)

i\

: g4 94.0 94.0 0.0 0.0 0.15

i5s)

5;} 114 114.0 114.0 0.0 0.0 0.15

n

s

oA Note:

b The resul: of calibration was found accurate as show on date and place of calibration only.
© This Certificate is not certified for any commercial transaction.

5} Measurement Uncertainty

= The reoorted uncertainty of measurement is the expanded uncertainty obtained by multiplying the
slancard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificate -

- SP-FM-041-15 REV.0
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LSCMISIIS 17025
CALIBRATION 0037

I3-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0381 MTC No. EEL. BP.  70/0366

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

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

Model . 14230 Ambient Pressure  : (10]1.325 + 1.500) kPa

Serial No. : 1351075

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

2. Measuring Amplifter Bruel&Kjacr 2636 S/N 1537484.

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzcr Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on 11=C 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

The information on actual reading i1s attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt © 14 Mar, 2023
Date of Calibration 16 Mar. 2023 -
.(
The rewanls retate anly Lo the iterns tested/calibrated or value assigned. |
Advertising the Report/Certificate and publicity of the reculic except in full are prelubited unless written permission is obtained from the gcvermor ot TISTR.
FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tarnbon Khlong Ha, Amphoe <hlong Luang. S 17, Bangpeo Inwiis trial E<tate, Sukhumvit Road, 196 Phahonyothin Roac, Chatuchak, Bangkok 10900, {

warihee oane Chacmwal Samwtprakan 10280, Thaitand Thaitand i
f ) i

AO) T 2225 100030 axt 114, 116

Chanawat Pathumthani 12120, Thailind

Tel. (66) 0 2577 9000

Fox. (66) 0 2577 9009

£ mail : rumpaigtistr.orth Wehsite:wove Latrorth

IR

-

L2

NeJ
o |
E%ﬂﬂ"‘""""”""ﬂ&]ﬂmﬂ’IW



ATISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0381 MTC No. EEL. BP. 70/0366
The reported expanded uncertainty is based upon a standard uncertainty mulitiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz

Acoustic Qutput in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Mcasured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.78 -0.22 +0.10 +0.40 dB
. 2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limil
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.0 -1.0 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.05 +0.50 +3.0%

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

Calibrated by : Approved by :

Date of Calibration 16 Mar. 2023 Industrial Metrology and Testing Service Centre ,

Date of Issue 17 Mar. 2023 Ref :2011266031401056001

End of Certificate

The results relate only to the items tested/calibrated or value assigned.
Advertic ne the Feport/Certificate and publicily of the results except in full are prohibited unless written permission is obtained from the governcr of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tembon Khilcn Ha, Armghee Khlong Luang,  Sci 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, 3angkok 10900,
Changwat “athisthar 12120, Thaland Arnphoe Muang, Changwat Samutprakan 10280, Thailand

Thailand
Tel. (66 € - Tel, (66) 0 2323 1672-80 ext, 115, 116 Tel. (661N
Fax. (66) (- 2577 G00Y Fax, (66) 0 2323 9165

E-mnail : rurena . Leirorn th Websice www tistr.orth E-mail. : mte@tistr.or.th
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Certific
Certificate Nu ml?er I

Customer e

SYSTEM ( THAILAND ) CO.,LTD.

By et T o .
DN mmmmmms:
T

S ACCREDITED

ate of Calibration
SPR23050051-1 Page: 1 of 3

Envilab Co., Ltd.

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

This certifies that the abaove ins

requirement of ISO/IEC 17025:

this calibration are certified by

Primary Flow Meter (Drycal)
Mesalabs

Defender 520-H

164578

N/A

23°Ct 2°C Received Date ¢ 04 May 2023
50% tT15% Calibration Date © 04 May 2023
In-Lab Recommend Due Date ;04 May 2024
SP-CPM-04-13 Date of Issue : 05 May 2023

trument was calibrated in compliance with the calibration system
2017 in accordance with reference procedure. Standards used to perform

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.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand). 1

Calibration Officer

Authorized Signatory

SP-FM-04-15rev O
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) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

/‘/-—\'_""“\.? ACCREDITED
S :

s 4:"\\\\‘ R —
”4.{ Tl W CALIBRATION AND

DIMENSIONAL MEASUREMENT
205

Calibration Report

Certificate Number :  SPR23050051-1 Page : 2 of 3

Reference Standards

bl Equipment Name Modet Serial No, | Certificate No. | Due. Date

:“ Mass Flow Calibrator AFC-COMPLETE-10 12532 AD2207-177-0001| 17 Jul 2023

= Standard Flow Meter 520H 200353 MW-0071-22 | 25 Aug 2023
5 Traceability

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

MIT - Miracle International Technology Co.,Ltd.
- Mesalabs - Mesa Laboratories, Inc.NVLEP Lab Code 200661-0 (|SO?7025)

HRL L
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Result of Calibration

ARSI National Accreditation Beard
ACCREDITED

AP a5
ST uuMimTMMmr
ACT-2050

Certificate No.: SPR23050051-1 Page : 3 of 3
Range : 0 to 30 L/Min Resolution : 0.0001 L/Min
Function :  Air Flow Measurement Unit : L/Min
Calibration uuc Standard uuc K Factor Uncertainty
Point Reading Reading , Error Value ()
50 4.9722 4.9752 -0.0030 1.00060 0.050
10.0 10.296 10.325 -0.029 1 .&)0282 0.10
15.0 15.076 15.037 0.03% 0.99741 0.20
20.0 20.331 20.274 0.057 0.99720 0.20
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 exoanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2, provicirg a level of confidence approximately 95 %

— End of Certificate -

i Sus

P-FM-04-15 Rev.0
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7-TISTR NSC-TIST-TIS 17025

AL 0015

Request No. 22-66/0323 MTC No. PSL-H 0150/ 66

Certificate of Calibration

Customer : Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
Item : Thermo-Hygrometer (Area Heat Stress Monitor)
Model /Type : hs-32
Serial Number : MCG080040
Manufacturer : METROSONICS
Date of Request : 9 February 2023

Date of Calibration : 24 February 2023

The certifies the above equipment was calibrated in accordance with the recognised International

Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty |
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved

Photometry and Tempcrature Stdhdalds Laboratory

Ref. No : 20122660?69006‘11005
Issued Date : 8 March 2023 r
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The results relate only to the items tested/calibrated or value assigned.
fewertising the Report/Certificate and publicity of the results except in full are prohibited unless wrilten perrmission is obtained from the covernor of TISTR,

FM.BL.MTC.002 Rev.4 ;:
Head Office Office/Laboratory Office 4
3514, 3 Tamben Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhurnvit Rozd 196 Phahonyothin Road, Chaluchak, Bangkok 10900, i
“hanewat Pathumilhani 12120, Thailand Amphac hMuane, Chanewat Sarnutprakan 10280, Thaland  thailand
=i ) 02577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. oda

B 1121 50 ext. 5219, 5225, 521/
Tas 16) 02577 9009 Fay (#6) N 2323 9165 -
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1<TISTR NSC-TISI-TIS 17025

CALIBRATION 001S

Request No. 22-66 /0323 MTC No. PSL-H 0150/66

Description of Unit Under Calibration :

Customer : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160 :
Item : Thermo-Hygrometer (Area Heat Stress Monitor) E
Serial Number : MCG080040 |
Calibration Required: ~ Temperature at (20, 30, 40) °C |
Ambient Condition : Ambient temperature (23 T 3) C

Relative humidity (55 £ 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :

The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE ]
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The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publticity of the results except in full are prohibited unless wrilten permission is obtained from lhe governor of TISTR,

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office i
35 Mu 3 Tambon Khlong Ha, Amphoe Khlongl uang,  Soi 1C, Bangpoo Industrisl Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10500,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Ihaland  Thalland

Tel. (66) 0 2577 9000 Tel (66) 0 2323 1672-80 ext. 115, 116 ¥

Fax. (66) 0 2577 5009 Fav (h6) 0 2323 9165
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MITISTR _ mermness
Request No.  22-66 / 0323 MTC No. PSL-H 0150/ 66
Results of Calibration :- ( /) Without Adjustment () After Adjustment

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded :
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement }
°C) (°C) (°C) (#°C) |
1
19.9 20.4 -0.5 0.50
30.0 30.2 -0.2 0.50
40.1 40.2 -0.1 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty i
Temperature of UUC of UUC of Measurement

(°C) Q) °C) *°0)
19.9 20.2 -0.3 0.50
30.0 30.2 -0.2 0.50

40.1 40.1 0.0 0.50

}

{

|
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Ihe 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 eblained tiom the govarmor of 11IR

FM.BI .MTC.002 Rev.4

Head Office Office/Laboratory Office :
35 iu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Sci 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Prahonyothin #nad, stk ek Rarskix “0900,
Changwat Pathumthani 1212C, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thailend

lel, (66) 0 2577 G000 Tel, (66) 0 2323 1672-80 ext. 115, 116 Tel. (g8 }R2ES 7

Fax. (66) Q 2577 2009 Fax. (66) 0 2323 9165 Sy

Eormal : rumpaigistr or 1h Website-wwyy tistr.or.th E-mail - mtcelistr.orth
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qq "TISTR NSC-TISI-TIS 17025

CALIBRATION 0015

Request No.  22-66/0323

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

MTC No. PSL-H 0150/ 66

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) 0 & °0)
20.0 20.2 -0.2 0.50
30.0 30.1 -0.1 0.50
40.1 40.0 0.1 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.

2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. ..
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The results relate only to the items tested/cs.brates or valuc assicred.
Advertising the Report/Certificate and publicity of the results except in fu
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35 Mu 3 Tambon Khlong Ha. Amphoe Khtong Luang,
Changwal Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000
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INTERNATIONAL TESTING SERVICE CO., LTD

0 <cST 1213/388 Ladprao 94 Ladprao Rd. Wangtonglang Bangkok 10310
AE Tel 0-2559-2095 Fax 0-2559-2096

E-mail : sale@itest-lab.com web site : www.itest-lab.com

NSC-TISI-TIS 17025
CALIBRATION 129

=

RATION CE

RTIFN

Issued date: 18 April 2023

D)
Client N\ame : ENVILAB CO., LTD.
Address : 540,540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
Request No : C-2304 - 169
Laboratory No.: CAL- 169
Date of Request: 12 April 2023.
Date of Calibration: 17 April 2023.
1. Unit Under Calibration (UUC) :
Nomenclature : Digital Lux Meter Serial No.: 190600470

Maker : TENMARS Model : TM-720
2. Place of Calibration: Photometry Standard Laboratory, INTERNATIONAL TESTING SERVICE CO., LTD.

3. Range of Calibration: 1 Range
4. Condition of Laboratory: Ambient temperature: (25 + 2) °C and relative humidity (60 3 20) %.
5. Reference Standard: Standard Tungsten Halogen Lamp, Serial No.: 504011, which was calibrated on -
5 Qctober 2022, can be traceable to International System of Unit (Sl) through National Institute of
Metrology (Thailand), Certificate No.: TP-1024-22.
6. Support Equipment:
1. Photometric bench, 6.3 meter long.
2. DC. power supply, Serial No.: EJ 19A 009. Model: GPR-25H 300, Maker: GW INSTEK.
3. Digital Multimeter, Model: 34401A. S/N: MY44011212 and MY44011215.

4. Foot Candle / Lux Meter, Model: 407026, S/N: Q 558437, Maker: EXTECH.

7. Calibration Procedure:

The measurement was done in accordance with WI-CP-01. The reported yncertainty is % on a standard

a
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INTERNATIONAL TESTING SERVICE CO., LTD

1213/388 Ladprao 94 Ladprao Rd. Wangtonglang Bangkok 10310
Tel 0-2559-2095 Fax 0-2559-2096

E-mail : sale@itest-lab.com web site : www.itest-lab.com

NSC-TISI-TIS 17025
CALIBRATION 129

N

Request No: C-2304 - 169 Serial No.: 190800470
Laboratory No.: CAL - 169
Results :
uucC Standard UUC Reading (Ix) Correction Uncertainty of
Range (Ix) Before adjust | After adjust (Ix) Measurement (+ 1x)
0 0.0 0.0 0.0 0.1
100 81.9 103.8 -3.8
Auto 500 393.2 506.9 -6.9 2.0 % of Reading
1000 779.4 1003 -3
1500 1160 1490 +10
2000 1531 1972 +28
Note: 1. The results relate only to the items calibrated.

2. Zero adjust before used.

Calibration result approved by

The Results shown in this certification report refer only to the equipment(s) calibraig
This Calibration Certificate cannot be reproduced, except in full, without per

o af)

Ltd

Managing Director
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