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- Total Suspended Particulate (TSP) | - High Volume Air Sampler - Electronic Balance
- Particulate Matter less than 10 - High Volume PM-10 Air Sampler - Electronic Balance

micron (PM-10)
- Carbon Monoxide (CO) - CO Analyzer - CO Analyzer

- Nitrogen Dioxide (NO,) - NO,, Analyzer - NO, Analyzer
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High Volume Air Sampler Calibration Report

High Volume Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N :3611
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft"/min) R?
B35 B35 01/02/2023 y =1.194x-4.992 0.995
B36 B36 0270272023 y =1.201x-3.946 0.997
B37 B37 02/02/2023 y =1.284x-6.745 0.997
B38 B38 02/02/2023 =1,250x-6.733 0.998
B39 B39 01/02/2023 y =1.268x-7.186 0.998
B40 B40 0370272023 y=1.214x-4.324 0.998
B41 B41 0370272023 y = 1.176x-2.734 0.999
B42 B42 02/02/2023 y = 1.283x-8.167 0.997
B43 B43 02/02/2023 y =1.197x-3.772 0.996
B44 B44 0270272023 y = 1.249x-7.038 0.995
RO1 RO1 01/02/2023 y =1.287x-8.462 0.998
RO2 RO2 01/02/2023 y =1.239x-6.678 0.998
R0O3 RO3 03702/2023 y =1.254x-7.928 0.999
R0O4 RO4 0270272023 y =1.206x-3.694 0.999
RO5 RO5 02/02/2023 y = 1.237x-6.503 0.997
RO6 RO6 0270272023 y =1.239x-4.541 0.995
RO7 RO7 03/02/2023 y =1,060x+1.983 0.999
RO8 RO8 03702/2023 y =1.274x-8.050 0.998
R0O9 RO9 02/02/2023 =1.280x-7.005 0.998
R10 R10 03702/2023 y =1.244x-5.980 1.000
R11 R11 0370272023 y =1.097x-0.462 0.998
R12 R12 02/02/2023 y =1.151x-2.727 0.995
R13 R13 0270272023 y =1.134x-1.526 1.000
R14 R14 02/02/2023 y =1.172x-2.510 0.999
R15 R15 01/02/2023 y =1.131x-2.129 0.998
R16 R16 0170272023 y =1.202x-5.830 0.998
R17 R17 01/02/2023 y =1.182x-3.281 0.998
R18 R18 0370272023 y =1.217x-5.060 0.999
R19 R19 03/02/2023 y = 1.228x-6.084 0.998
R20 R20 03/02/2023 y =1.277x-9.434 0.997

Calibrated by :

Mu\ “m@\(\m

(Mr.Adul Dangklom)

Approved by :

\

(Mr. Peera Detudom)

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N:3611
Calibration Data
High Volume Air Sampler Data Calibration Data

Recorder No. Blower No. Date Actual Flowrate (ft/min) R*
BO1 BO1 01/02/2023 y=1.278x-5.652 0.997
BO2 B02 02/02/2023 y = 1.147x+0.663 0.999
B0O3 BO3 01/02/2023 y = 1.123x-0.622 0.995
BO4 BO4 01,02/2023 y = 1.229x-4.835 0.996
B0O5 BOS5 02/02/2023 y =1.280x-6.358 0.997
BO6 BO6 01/02/2023 y =1.251x-5.438 0.999
BO7 BO7 03/02/2023 y =1.165x-3.515 0.996
B0O8 BO8 03/02/2023 y =1.269x-7.559 0.997
BO9 B09 01,/02/2023 y =1.198x-2.843 0.998
B10 B10 01/02/2023 y = 1.128x+0.785 0.999
B11 B11 02/,02/2023 y = 1.138x-1.752 0.999
B12 B12 01/02/2023 y = 1.195x-4.080 0.998
B13 B13 01,02/2023 y = 1.254x-5.913 0.999
B14 B14 03/02/2023 y = 1.291x-7.822 0.999
B15 B15 01/02/2023 y=1.149x-1.829 0.997
B16é B16 01/02/2023 y =1.287x-7.502 0.997
B17 B17 02/02/2023 y = 1.207x-4.147 1.000
B18 B18 01/02/2023 y =1.277x-7.238 0.999
B19 B19 0370272023 y = 1.243x-6.520 0.995
B20 B20 01,/02/2023 y = 1.267x-7.055 1.000
B21 B21 0370272023 y =1.141x-1.101 0.999
B22 B22 0370272023 y = 1.221x-5.534 0.996
B23 B23 02/0272023 y =1.197x-4.328 0.995
B24 B24 01/02/72023 y =1.159x-2.269 0.999
B25 B25 01/02/2023 y = 1.050x+2.684 0.998
B26 B26 0370272023 y = 1.253x-6.203 0.997
B27 B27 0370272023 y = 1.220x-5.822 0.997
B28 B28 01,0272023 y = 1.251x-6.762 0.999
B29 B29 01/02/2023 y = 1.201x-3.793 0.998
B30 B30 0370272023 y = 1.242x-6.540 0.995
B31 B31 03/02/2023 y = 1.255x-6.608 0.999
B32 B32 02/02/2023 y = 1.249x-6.292 0.997
B33 B33 02/02/2023 y = 1.260x-5.168 0.997
B34 B34 01/02/2023 y = 1.272x-7.454 1.000

Calibrated by :

M\u\ “A\’\S\f\QY\

(Mr.Adul Dangklom)

Approved by :

(Mr. Peera Detudom)
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High Volume PM-10 Air Sampler Calibration Report

High Volume PM-10 Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard I Model : TE 5025A

S/N : 3611
Calibration Data
High Volume PM-10 Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft”/min) R

RO1 RO1 01/02/2023 y = 1.253x-8.016 0.996
RO2 RO2 01/02/2023 y = 1.246x-5.052 0.998
RO3 RO3 0270272023 y = 1.239x-5.451 0.999
RO4 RO4 0370272023 y = 1.263x-8.320 0.999
RO5 RO5 0370272023 y =1.193x-4.904 0.998
RO6 RO6 0370272023 y =1.270x-7.534 0.995
RO7 RO7 0370272023 y = 1.244x-5.727 0.998
RO8 RO8 0270272023 y = 1.277x-7.820 0.998
RO9 RO9 0270272023 y =1.183x-5.015 0.996
R10 R10 01/02/72023 y = 1.200x-4.576 0.999
R11 R11 01/0272023 y =1.225x-4.833 0.995
R12 R12 03/02/2023 y =1.273x-8.109 0.998
R13 R13 0170272023 y =1.281x-6.830 1.000
R14 R14 01/02/2023 y =1.288x-7.622 0.999
R15 R15 02/02/2023 y = 1.282x-8.311 0.997
R16 R16 02/02/2023 y =1.246x-5.817 0.995
R17 R17 03/02/2023 y =1.263x-7.123 0.999
R18 R18 03/02/2023 y =1.203x-5.483 0.999
R19 R19 0170272023 y =1.204x-4.399 0.996
R20 R20 0170272023 y =1.259x-8.655 0.997

Calibrated by &

M Dinaon

(Mr.Adul Dangklom)

Approved by :

r (Mr. Peera Detudom)

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N :3611
Calibration Data
High Volume PM-10 Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft/min) R’

BO1 BO1 0270272023 y =1.210x-0.261 0.997
BO2 BO2 0270272023 y =1.046x+2.414 0.998
BO3 BO3 0270272023 y =1.199x-4.047 0.996
B04 B0O4 0270272023 y = 1.288x-7.602 0.997
BO5S BOS 0170272023 y = 1.222x-4.886 1.000
BO6 BO6 01/02/2023 y =1.210x-3.612 0.996
BO7 BO7 0370272023 y =1,270x-6.088 0.999
B08 BO8 0170272023 y=1.277x-5.288 0.998
BO9 B09 03/02/2023 y =1.289x-6.478 0.999
B10 B10 0370272023 y =1.266x-8.106 0.997
B11 B11 01/02/2023 y =1.258x-6.917 0.995
B12 B12 02/02/2023 y = 1.192x-3.640 0.998
B13 B13 0270272023 y =1.289x-7.913 0.998
B14 B14 0270272023 y =1.250%x-4.233 0.999
B15 B15 0170272023 y =1.118x+0.802 0.999
B16 B16 03/02/2023 y =1.297x-3.106 0.998
B17 B17 01/02/2023 y = 1.204x-4.477 0.996
B18 B18 0270272023 y=1.176x-1.624 0.998
B19 B19 0270272023 y =1.097x+1.230 0.999
B20 B20 0370272023 y =1.188x-4.372 0.999
B21 B21 03/02/2023 y =1.156x-0.146 0.996
B22 B22 0370272023 y =1.269x-6.647 0.998
B23 B23 02/02/2023 y =1.197x-2.685 1.000
B24 B24 02/02/2023 y =1.251x-6.437 0.995
B25 B25 01/02/2023 y =1.144x-2.851 0.997
B26 B26 01/02/2023 y = 1.249x-5.704 0.996
B27 B27 0170272023 y =1.241x-5.428 0.997
B28 B28 01/02/2023 y =1.198x-4.626 0.998
B29 B29 02/02/2023 y =1.244x-7.658 0.997
B30 B30 02/02/2023 y = 1.246x-7.229 0.997
B31 B31 0270272023 y =1.178x-0.243 0.995
B32 B32 03/02/2023 y=1.201x-2.954 0.998
B33 B33 03/02/2023 y =1.168x-1.341 0.997
B34 B34 01/02/2023 y =1.237x-2.684 0.995

Calibrated by :

B Dol

(Mr.Adul Dangklom)

Approved by

|

\‘ (Mr. Peera Detudom)




QUALITY CALIBRATION CO.,LTD.
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www.qcalibration.com

CERTIFICATE No : 23M2445 PAGE:2 OF2
Calibration Report

EQUIPMENT & DIGITAL BALANCE MODEL : XSR105DU

MANUFACTURER 2 METTLER TOLEDO S/N s B926859981

ID No T BA 10/62 RECEIVED DATE 4 10-Mar-23

AIR PRESSURE s 1010mbar + Imbar CALIBRATION DATE : 10-Mar-23

AMBIENT TEMPERATURE 3 232C=12€ RELATIVE HUMIDITY 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

. REFERENCE STANDARD INSTRUMENTS :-

=

N

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S 02-Feb-25

&

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

e

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 100 g WAS 0 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20000 0.00000 0.000040
0.50 0.50000 0.00000 0.000040
1.00 1.00001 -0.00001 0.000041
2.00 2.00000 0.00000 0.000042
5.00 5.00000 0.00000 0.000046
10.00 10.00004 -0.00004 0.000053
20.00 20.00005 -0.00005 0.000067
50.00 50.00005 -0.00005 0.00011
100.00 100.00009 -0.00009 0.00019
120.00 120.00015 -0.00015 0.00019
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.00000
SR 4 2 50.00003
3 50.00000
2 S 4 49.99997
5 50.00003
OFF-CENTER LOADING 0.00003

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-G010 REW02

QUALITY CALIBRATION CO.,LTD. S,
SN2
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ;-IE‘ \—/ i !Ef_
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 A e
www.qcalibration.com G NSCTIsLTSi s
Haol oY CALIBRATION 0049
CERTIFICATE No : 23M2445 PAGE ;1 OF 2

REFERENCE No : 68471-5
Certificate of Calibration

EQUIPMENT DIGITAL BALANCE

MANUFACTURER METTLER TOLEDO

MODEL : XSR105DU

SERIAL No : B926859981

ID No : BA 10/62

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY s ATSAWIN Y.

CALIBRATION DATE 5 10-Mar-23

APPROVED BY : 9

PONGSJK J.
ISSUED DATE : 16-Mar-23
RECEIVED DATE : 10-Mar-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-G010 REV 02
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NON-DISPERSIVE INFRARED CO ANALYZER
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CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER

DATE : 31 March 2023 BRAND :

MODEL : 300E

DATE : 31 March 2023 BRAND MODEL : 300E
SERTAL NO. 3117
Calibrator (Dilution System)
Brand o API Model 1700
Last Cal. Date 1 06 September 2022 Serial No. s 421
Reference Standard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. :D196045
Certified Date : 16 April 2022 | Expired Date 115 April 2024 Cylinder Conc. 1 4,570 PPM

NO. SERTAL NO. 965
Calibrator (Dilution System)
Brand T API Model 1 700
Last Cal. Date 1 06 September 2022 Serial No. 1421
Reference Standard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. : D196045

CALIBRATING CONDITION

Certified Date 116 April 2022 | Expired Date

© 15 April 2024

Cylinder Conc. : 4,570 PPM

Pressure - mmbar Temp.

% RH

CALIBRATING CONDITION

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response
Zero 0 0.10 —- 0
CO Span 40.00 40.06 0.150 40.00
API Model 300E CO Analyzer Check list
Parameter Observed Value Units Nominal Range

RANGE 50 PPM 0-1000 ppm
STABILITY 0.10 PPM <1 ppm with zero air
CO MEASURE 4016.3 mV 2500-4800 mV
CO REFERENCE 3947.1 mV 2500-4800 mV
MEASURE/REFERENCE RATIO 1.180 - 1.1-1.3 w/zero air
SAMPLE PRESSURE 28.4 In-Hg-A ~2”< ambient absolute pressure
SAMPLE FLOW 810 cc/min 800 * 10%
SAMPLE TEMPERATURE 48.2 °c 48 x4
BENCH TEMPERATURE 48.0 g 48 = 2
WHEEL TEMPERATURE 68.4 °c 68 = 2
BOX TEMPERATURE 30.7 < Ambient temp + 7 + 10
PHOTO-DRIVE 3022.8 mV 250 mV to 4750 mV
SLOPE 1.018 = 1.0 = 0.3
OFFSET 0.2 = 0+ 0.3

Pressure mmbar Temp. [ % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response
Zero 0 -0.10 &= 0
CO Span 40.00 40.08 0.200 40.00
API Model 300E CO Analyzer Check list
Parameter Observed Value Units Nominal Range

RANGE 50 PPM 0-1000 ppm
STABILITY 0.10 PPM <1 ppm with zero air
CO MEASURE 4015.7 mVy 2500-4800 mV
CO REFERENCE 3949.2 mV 2500-4800 mV
MEASURE/REFERENCE RATIO 1.180 = 1.1-1.3 w/zero air
SAMPLE PRESSURE 28.6 In-Hg-A ~27< ambient absolute pressure
SAMPLE FLOW 813 cc/min 800 * 10%
SAMPLE TEMPERATURE 48.3 °c 48 + 4
BENCH TEMPERATURE 48.1 N 48 + 2
WHEEL TEMPERATURE 68.5 OC 68 + 2
BOX TEMPERATURE 30.9 °c Ambient temp + 7 *+ 10
PHOTO-DRIVE 3026.5 mV 250 mV to 4750 mV
SLOPE 1.017 - 1.0 = 0.3
OFFSET 0.2 - 0+0.3

Calibrated by

Aol Darglom

O
(Mr.Adul Dangklom)

Approved by

N
.

\\ (Mr.Peera Detudom)

P!Au,\ Dmm\(\om

(Mr.Adul l)anQI{lom)

Calibrated by

Approved by

\ (Mr.Peera Detudom)
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CALIBRATION REPORT
NON-DISPERSIVE INFRARED CO ANALYZER

DATE : 31 March 2023 BRAND : MODEL : 48C
SERIAL NO. 0401304262

NO.

Calibrator (Dilution System)

Brand : API Model 1700

Last Cal. Date 1 06 September 2022 Serial No. 1421
Reference Standard Gas

Standard Gas : Carbon Monoxide (CO) Cylinder No. : D196045

Certified Date : 16 April 2022 I Expired Date © 15 April 2024 Cylinder Conc. : 4,570 PPM

CALIBRATING CONDITION

o

Pressure mmbar Temp. 24.6 € % R

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response

Zero 0 -0.10 = 0
CO Span 40.00 39.95 -0.125 40.00

INSTRUMENT STATUS

CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NOy ANALYZER
DATE : BRAND : MODEL :
NO. SERIAL NO.
Calibrator (Dilution System)
Brand T API Model 1 700
Last Cal. Date : 04 August 2022 Serial No. $911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. 1 D636192
Certified Date 120 April 2022 | Expired Date 1 20 April 2024 Cylinder Conc. ©49.1 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. % % RH I 48 |
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 -0.10 & 0 -
NO Span 400 399.8 -0.050 400.0 1.005
NOy Span 400 400.1 0.025 400.0 1.008
API Model 200A NOy Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 507 cc/min 500 =+ 50
OZONE FLOW 78 cc/min 80 = 15
PMT 103.1 mV -20 - 150
AZERO 93.9 mV -20 - 150
HVPS 670 A% 420 - 900 constant
RCELL TEMP 50.3 °c 50 + 1
BOX TEMP 29.4 % 8- 48
PMT TEMP 7.2 °c 72
MOLY TEMP 314.9 °c 3155
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.005 = 1.0: £:0.8
NOy Slope 1.008 = 1.0 = 0.3
NO Offset 1.1 mV -20 to +150
NOy Offset 0.7 mV -20 to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by = {\o\w\\ DV\Y\?}(\GM Approved by

(Mr.Adul Dangklom) \1 (Mr.Peera Detudom)

Calibrated by : A(}\“‘\ Dﬂ*{\o‘uo w Approved by

(Mr.Adul l)ungﬁnm) \ (Mr.Peera Detudom)



_ U3 (d.1.109. Asutiods waid shia

GO W3

>

)

7 Soi P

£ 8.P.8. CONSULTING SERVICE CO., LTD.

¥ 7 gaunnalodu 24 ouunnalodu umdssanwa wagdng njamny 10900

"9, PN
. pguin®

24, Phaholy

Rd.. Jompal,

. Bangkok 10900
Tel : (662) 939-4370-72. Fox : {662) 513-4221, E-mail : 5ale@spscon.com.. www.Spscon.com

_ U3YY 19d.#.189. ABulad wadid e

o iR

£ 8.P.S. CONSULTING SERVICE CO., LTD.

7 gouwnalofu 24 sunnnalodu uureRauNa LRATNT NI 10900

g & 7500
%, el
T pgnire®

24, in R

d.. Jompol,

Bangkok 10900
Tel : (662) 939-4370-72. Fax : {662) 513-4221, E-mail : sale@SPScon.com.. wwh.Spscon.com

CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NOy ANALYZER

CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NOy ANALYZER

DATE : 31 March 2023

BRAND

SERIAL NO.

MODEL :

DATE : 31 March 2023
NO. NOX-B08

BRAND :

MODEL :

SERIAL NO.

Calibrator (Dilution System)

Calibrator (Dilution System)

Brand : API

Model

Last Cal. Date

: 04 August 2022

Serial No.

Reference Standard Gas

Brand . API Model 700

Last Cal. Date : 04 August 2022 Serial No. 1 911
Reference Standard Gas

Standard Gas : Nitric Oxide (NO) :D636192

Certified Date 120 April 2022 I Expired Date 120 April 2024 Cylinder Conc. ©49.1 ppm

CALIBRATING CONDITION

Pressure

mmbar

Temp.

% RH 48

Standard Gas : Nitric Oxide (NO) Cylinder No. 1 D636192
Certified Date 1 20 April 2022 | Expired Date : 20 April 2024 Cylinder Conc. ©49.1 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. % RH

CALIBRATION SETTING

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.10 - (] ]
NO Span 400 399.6 -0.100 400.0 1.003
NOy Span 400 399.9 -0.025 400.0 1.006
API Model 200A NOy Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 512 cc/min 500 + 50
OZONE FLOW 79 cc/min 80 + 15
PMT 1038.5 mV -20 - 150
AZERO 94.2 mV -20 - 150
HVPS 673 v 420 - 900 constant
RCELL TEMP 50.2 °c 50 + 1
BOX TEMP 29.3 °c 8 - 48
PMT TEMP 7.1 °c 72
MOLY TEMP 315.2 9 315+ 5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.4 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.003 - 1.0 £ 0.3
NOy Slope 1.006 = 1.0 + 0.3
NO Offset 1.0 mV -20 to +150
NOy Offset 0.6 mV -20to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Conf:eniration Analyzer Response %Dif Analyzer Response Slope
Zero 0 -0.10 = 0 =
NO Span 400 400.1 0.025 400.0 1.008
NOy Span 400 400.2 0.050 400.0 1.011
API Model 200E NOy Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 504 cc/min 500 + 50
OZONE FLOW 78 cc/min 80 £ 15
PMT 103.2 mV -20 - 150
AZERO 94.0 mV -20 - 150
HVPS 672 \% 420 - 900 constant
RCELL TEMP 50.1 °c 50 + 1
BOX TEMP 29.0 % 8 -48
PMT TEMP 7.4 9 T2
MOLY TEMP 315.1 ‘ 315+ 5
RCELL PRESS 8.5 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.008 = 1.0 £ 0.3
NOy Slope 1.011 = 1.0 + 0.3
NO Offset 1.4 mV -20 to +150
NOy Offset 0.9 mV -20 to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by

Adul

DquL\Om

(Mr.Adul Dangklom)

Approved by

\\ (Mr.Pecra Detudom)

Calibrated by

Ml Dm\ﬁk\om

(Mr.Adul Dangklom)

Approved by

M

\\ (Mr.Pecra Detudom)
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RECALIBRATION
DUE DATE:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

$34/4 PATTANAKARN ANG. BANGKOK 10250

TISCH |,

Environmental

July 5, 2023

%gé ;/%% :

Calibration Certification Information
Cal. Date:  July 5, 2022 Rootsmeter 5/N: 438320 Ta: 297 °K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #:  G25A Calibrator S/N: 158 M
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3240 3.2 2.00
2 3 4 1 0.9480 6.4 4.00
3 5 6 1 0.8480 7.9 5.00
4 7 8 1 0.8060 8.7 5.50
5 9 10 0.6670 12.7 8.00
Data Tabulation
Pa )( Tstd ) (
Vstd Qstd QH( Pstd /\" Ta Qa AH{ Ta/ Pa:]
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9860 0.7447 1.4073 0.9957 0.7521 0.8899
0.9818 1.0357 1.9902 0.9915 1.0459 1.2585
0.9798 1.1554 2.2251 0.9895 1.1668 1.4071
0.9788 1.2143 2.3337 0.9884 1.2263 1.4757
0.9735 1.4595 2.8146 0.9831 1.4739 1.7798
m= 1.96745 m= 1.23199
QSTD b= -0.05315 QA b= -0.03361
r= 0.99995 r= 0.99995
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd =
Qstd= 1/m (( ﬂH( Pstd )( Ta ))b) Qa= 1/m (( [ AH(Ta/Pa ))b)

Standard Conditions

Tstd:|  298.15 °g

RECALIBRATION

Pstd:| 760 mm Hg
Key
AH: calibrator manometer reading (in H20)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (°K)
Pa: actual barometric pressure (mm Hg)

Appendix B to Part 50, Reference Method

the Atmosphere, 9.2.17, page 30

b: intercept

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,

Determination of Suspended Particulate Matter in

for the

m: slope

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

Lﬂﬂ?ﬂiﬁj

www.tisch-env.com
FREE: (877)263-7610

PR 5o

Certificate of Calibration

U Tube Manometer

Equipment :

Certificate No. : 23P1402

Page: 1of 2

This certificate may not be reproduced other than in full,

Manufacturer: Dwyer
except with the priar writie
Model ; 1221-36-WiM
Serial No.:
ID No.: UAE.EFM.180/2561

Condition As-Received: LUsed ltem
Received Date: 26 April 2023

Calibration Date: 09 May 2023

oval of the head of

Corporate Services 3: Equipment Calibration and Testing Services

Reference: 2304-0703WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd
E 5 4 0
Ambient Temperature: ( 23 2 ) °C
ay B1 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Relative Humidity: (80 +15) %

Phrakha

Atmospheric Pressure: 1010 mbar

The calibration was conduc
Standard according to in-hous
Gauges, Edition 0372014 * as a guidelines.

Procedure used:

Condition of this result of calibration

1.Relerence standards instuments

Instrument Model Serial No.
1) Pressure Calibrator PC108P 1189
2. This result of calibration was made on requested at the point specified by customer

3 inH20

3.5cale and conversion

4. This instrument was used ¢ assure media.

g, Bangkok 10260

d by direct comparison method against Pressura Measuring Instrumants
callbration procedure CP-P04, using * DKD-R 6-1 | Calibration of Pressure

Certificate No. Due Date

MP-0137-22 24 Aug 2023

5 This instrument was calibrated by applied pressure to high-port (+) side and low-pert (-) side open to atmospheric pressura.

6.This instrument was installed in vertical orientation and top of the pressure port was used as the

7.The certificate is valid only to the item calibrated on date and place of calibration
B.This Certification |s traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree Approvad Signatory :

AH—KL!raor fz

nca level

Issue Date :

11 May 2023 [ ]Phalines Prabpaipal

[ ]Sura Suwannasr

1T Attapol Panurach

lenaslummuny
B 0314242



Result of calibration:- Wi

t adjustment

Function:- Pressure Measurement

Increasing Pressure

Applied Pressure
{inH,0)

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00
22.00
24.00
26.00
28.00
30.00
32.00
34.00
35.80

The uncertainty of measurement was £ 0,11 inH.0

Range : 0 inH;O to 36 inH,0

Scale Interval : 0.1 inH,0O( The Fifth Estimate )

UUC Indication

High-port side
(inH,0)
0.00
1.00
2.00
3.00
400
5.00
6.00
7.00
8.00
9.02
10.02
11.00
12,02
13.02
14.02
15.02
18.00
17.00
17.96

“UUC = Unit Under Calibration
* AP = High-port side - Low-port side

The reported uncertainty of measurement was based on a standard uncertainty muitiplied

Low-port side
{inH,0)
0.00
-1.00
-2.00
-3.00
-4.00
-5.00
-6.00
-7.02
-8.02
-9.04
-10.04
-11.04
-12.08
-13.06
-14.04
-15.02
-16.02
-17.00
-17.98

AP
(inH,0)
0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.02
16.02
18.06
20.06
22.04
24 08
26.08
28.06
30.04
32.02
34.00
35.94

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

-olo-

Error
(inH;0)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.02
0.06
0.06
0.04
0.08
0.08
0.06
0.04
0.02
0.00
0.14

Cert.No.: 23P1402
Page: 20of 2

Attapel F

lenas lumuay

a 1160343

SO,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ‘*x‘“\:_.-—‘-///
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "»;ﬁ.v

TEL, 0-2717-3000-24 FAX. 0-2719-9484 e

Certificate of Calibration

ond B

NSC-TISLTIS1T025
CALIBRATION 0008

Certificate No. : 22P2722
Page: 1of 2

Equipment : Aneroid Barometer
Mariifactirer Barigo This certificale maly not be reproduced other than in full,
except with the prior written approval of the head of
Model : > Corporate Services 3: Equipment Calibration and Testing Services,
Serial No.: -
1D No.: UAE ANV.013/2547

Condition As-Received: Used Item

Received Date: 20 July 2022
Calibration Date: 22 July 2022
Reference: 2207-0584WSC Submitted by: United Analyst and Engineering Consultant Co, Ltd.

Ambient Temperature: ( 23 £ 2 ) °C

{ 50+ 15 )% 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:
Atmospheric Pressure: 1010 mbar
The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Procedure used:

{s] i f this result of calibration

1.Reference standards instuments

Instrument Model Serial No. Certificate No, Due Date
1} Standard Baromeler DPI142 1422505046 MP-0076-22 02 May 2023

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg

5.This result of calibration i

1t was in absolute pressure.

6. This instrument was used clean air as pressure media.

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

8.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Metrology Thailand (NIMT)

Attapol F

[ ] Phalinee Prabpaipal

Calibrated by :  Suwit Aussarree
Issue Date : 25 July 2022

Approved Signatory :

[ ] Sura Suwannasri
{1 Attapol Panurach

ienanslununy
g 0293205



Result of calibration:- Wi strment
Eunction:- Absolute Pressure Measurement
Increasing Pressure

(Applied Pressure (mmHg) | 718.46 | 729.33 | 739.85 | 750.22 | 76090 | 772.01 | 785.89
UUC" Indication (mmHg) 7200 | 7300 | 7400 | 7500 | 7800 | 7700 | 78O0
Error (mmHg) 1.54 0.67 0.15 -0.22 -0.80 2.01 -5.89

Decreasing Pressure

(Applied Pressure (mmHg) | 78590 | 771.98 | 760.85 | 75017 | 739.90 | 7208.57 | 718.62
UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 7200
Error (mmHg) -5.80 -1.98 -0.85 -0.17 010 0.43 1.38

The uncertainty of measurement was + 0.24 mmHg
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
y 85 %,

by a coverage factor k = 2, providing a level of

ice of app

-olo-

Cert.No.: 22P2722

Range : 720 mmHg to 780 mmHg
Scale Interval : 1 mmHg ( The Fifth Estimate )

wnasly

v

Page: 2 of 2

Hepol F.

AIUALU
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Equipment :
Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:
Recelved Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

A,
e,

e,
T

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i%
53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 % 7
TEL. 0-2717-3000-24 FAX. 0-2719-9484 B =i d
CALIBRATION 0008

Certificate No, : 22H1583
Page: 1of2

Certificate of Calibration

Dial Thermo-Hygrometer
This certificate may not be reproduced other than in full,

Barigo
except with the prior written approval of the head of
= Corporate Services 3: Equipment Calibration and Testing Services.
UAE.ANV.016/2547
Used Item
20 July 2022
22 July 2022

to 27 July 2022

2207-0586WSC Submitted by: United Analyst and Engineering Consultant Co,,Ltd.
(252 3% °C
(50 %+20)% 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-HO2 according to comparison

with standard chilled mirrer sensar for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber,

Condition of this result of calibration

1.Reference standards instuments ;
Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime Il 31863 19714 17 Sep 2022
2) Standard Humidity/Temperature Mater 400 10240757 TH-0125-21 13 Dec 2022

2.The certificate is valid only to the ltem calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Somchai Dumwor
03 August 2022

Approved Signatory : __, M ?'

1 //] Ghakrit Waewanjua
| 1Pomthippa Tameyakul

[ 1Viporn Tantiyawutti

enaslumIuRY
np 0293719



Besult of Calibration:- Without Adjustment
Function: Humidity measurement.
Reference Standard uuc*
Temperature Humidity Reading
°c) (%R.H.) (%R.H.)
250 401 42
25.0 60.0 63
25.0 B0.O 78
Result of Calibration:- Without Adjustment

Function: Temperature measurement.
Standard uvuc*
Temperature Reading

("C) (°C)
20.00 20.0
30.01 30.0
35.04 35.0
39.98 40.0

uuc* : Unit Under Calibration

Error
{*C)
0.00
-0.01
-0.04
0.02

Cert. No.: 22H1583

Page.: 2 of 2

Uncertainty
of Measurement
(£%R.H.)
1.6
1.8
2.0

Uncertainty
of Measurement
(x°C)
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-o0o-

wnaslununu
a1119777

IAE

LITED ANAL YT AN F

NGMEERING
CONSULTANT COMPANY LIN

TED

United Analyst and Engineering Consuitant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: vae@uaeconsultant.com

~ MULTI-POINT GAS TEST REPORT

| Test Date Mar 28,2023
Equipment : Gas Analyzer (NOz) Model : 21
Manufacturer : _Thermo Scientific Serial Number : 1201778108
| Standard Gas C trati Dilustor Detail
Sulphur Digxide (S0z) 44.68 PPM  Manufacturer : Thermo Scientific =~
Nitric Oxide (NO) 45.94 ~ PPM  Model: & AT ey ks |
Methane (CHa) S PPM  Serial Number : 1180540071 5l
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024
PR i Multi-point gas test data s s
Reference Value (ppb) .ﬁnalyz(:rpg]lsplay Difference Error | Percent Error [%0 Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 301.3 1.30 0.43 0.43
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.28
:Acceptable Limit + 5%
. | Multi-Point Gas Test Chart |
— 400
=
[ 35 +—
& a0
& 20
E 200 1 -
> 150 4
,E 100 4 —— 6 —
50 - —
0 b
0 50 100 150 200 250 300 50 400 450

Refarence value (pph)

—s— Analyzer Display

Page 1 of 1

lenaslumunu



United Analyst and Engineering Consultant Co., Ltd.

3 Soi Ud = Airgas Specialty Gases
&l s Airgas USA, LLC
: — & 630 United Drive
— — o Durham, NC 27713
an Alr Liquide campany Airgas.com

MULTI-POINT GAS TEST REPORT

TestDate. s Feby 28,2023 CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
i : Gas Analyzer (NOz2) Model : 42i
Equipment Gas Analy e 1) C b GO Part Number: E04NI99E 15A01D3 Reference Number: 122-402135167-1
Manufacturer:  Thermo Scientific Serial Number : < =2 Cylinder Number:  EB0143262 Cylinder Volume:  144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure; 2015 PSIG
PGVP Number: B22021 Valve Outlet: 660
Standard Gas Concentration Rilutor Detail : Gas Code: CO,NO,NOX,S02,BALN Certification Date:  Jun 21, 2021
e \ 44 68 Manufacturer : Thermo Scientific ? Expiration Date: Jun 21,2024
5.6 Madel 146] i Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calib Standards (May 2012)" document EPA
45.94 (R S00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a tota! analytical
L al Number 1180540071 uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture, All ions are on a
mole/mole basis unless otherwise noted.
984.8 Do Not Use This Cylinder befow 100 Esig. ie 0.7 megapascals.
EBD143262 ANALYTICAL RESULTS
Expiration Date : Jun 21,2024 Component Requested Actual Protocol Total Relative Assay
’ Concentration Concentration Method Uncertainty Dates
— test data NOX 45.00 PPM 45.96 PPM G1 +-1.4% NIST Traceable 06/14/2021, 068/21/2021
Multi-point gas tes : N{TRIC OXIDE 45.00 PPM 45.94 PPM G1 +- 1.4% NIST Traceable 06/14/2021, 06/21/2021
Analyzer | " ¢ SULFUR DIOXIDE 45.00 PPM 44.68 PPM G1 +/- 1.0% NIST Traceable 06/14/2021, 06/21/2021
Reference Value (ppb) Blioker )i [DWference Exror  Patcant Error]  [%6'Ervor ] i CARBON MONOXIDE 1000 PPM 984.8 PPM 61 +/- 0.7% NIST Traceable 06/14/2021
isplay (ppb) | — NITROGEN Balance
eI 0.0 0.0
: 1000 CALIBRATION STANDARDS
200.0 [ Type lotID Cylinder No Concentration Uncertainty Expiration Date
3000 0.23 NTRM 20081120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025
== L : T T — r 0.00 PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
Level 5 [80 _L b0 1 x BFarerce o5 GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023
Remark : Measuring Range 500.0 ppb perege CRIenee L/ NTRM 16011043 CC473277 49,02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
:Acceptable Limit £ 5% NTRM 14060119 CC4a34277 990.9 PPM CARBON MONOXIDE/NITROGEN +-0.6% Nov 15, 2025
I | The SRM, PRM or RGM noted abave is only in reference to the GMIS used in the assay and not part of the analysis.
| Multi-Point Gas Test Chart
' : | | ' ANALYTICAL EQUIPMENT
400 | ! 1 | 4866 | Instrument/Make/Model Analytical Principle Last Multipoint Calibration
’t 5 . e e ey Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021
= =507 s Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
= [ Nicolet 6700 AHR0801333 NO2 FTIR Jun 03, 2021
& Il | = | Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021
= — | | Triad Data Available Upon Request
g Letria L 1
< 3 I N NOTES:PO #5221002807
T | GROSS WT: 28.40kg
u—u 300 150 A0 450 NET WT: 4.73kg

+— fnalyzer Disploy

Calculate by
y

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

VY 4

Approved for Release

e

{ACCRE EDj
lonanSluAaUASL,

Page 1 of 1
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NAE

UNTTED ANALYST AN ERGINEERUIG
CONSULTANT COMRANY LIMTED

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uzeconsultant.com E-mall: uae@uasconsultant.com

%
UNITED ANALYET AN ENCINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

3 Sal Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultantcom E-mall: uas@uaeconsultant.com
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[ e i 'MULTI-POINT GAS TEST REPORT
TestDate  :Jan9,2023
Equipment: GasAnalyzer (CO) _ Model: L
| Manufacturer:  Thermo Scientific Serial Number : 1200636467
| Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (50z) 4468 ~ PPM  Manufacturer: _ Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461 "
Methane (CHa) - § PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 S PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
[ABEE e Multi-point gas test data I3 S e |
Reference Value (ppm) Di::nl:'?(z:;m) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.0 0.2 0.2 0.2 0.2
Level 2 20.00% 10.0 10.3 0.3 2.9 2.9 |
Level 3 [40.00% 20.0 217 1.7 7.8 7.8
Level 4 |60.00% 30.0 30.5 0.5 1.6 1.6
Level 5 |80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.52 |
:Acceptable Limit £ 5%
[Multi-Point Gas Test Chart]
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|
Ref value (ppm)
| —+— Analyzer Display |
| Calculate by
| .V’ [,vf‘g— % . |
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i ; MULTI-POINT GAS TEST REPORT
Test Date 5 Jan_.s,;nﬂ
Equipment : Gas Analyzer (CO) ~__ Model : 48i = ST Pl T e 2|
Manufacturer :  Thermo Scientific _ Serial Number: 1200906880
| Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z) 44,68 - PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 ~ PPM  Model: 1461
Methane (CHa) i F et S PPM  Serial Number ; 1180540071
Carbon Monoxide (CO) OBF Bl T PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
[Causy=RT Muiti-point gas testdata SRy o
Analyzer =
Reference Value (ppm Difference Error |Percent Error % Error
(ppm) Display (ppm) [ ]
Level 1 |Zero 0.0 0.5 0.5 0.5 0.5
Level 2 120.00% 10.0 10.3 0.3 29 2.9
Level 3 40.00% 20.0 20.8 0.8 3.8 3.8
Level 4  [60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 |80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.91
:Acceptable Limit & 5%
|Muiti-Point Gas Test Chartl
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- Airgas Specialty Gases
s Airgas USA, LLC
& 630 United Drive

an Alr Liguide company g\rlgr:;acx;\r,nNC 27713

CERTIFICATE OF ANALYSIS Certificate of Calibration
Grade of Product; EPA Protocol

WL-21 Wireless Anemometer

Part Number: EQ4NISSE15A01D3 Reference Number: 122-402135167-1
Cylinder Number: EB0143262 Cylinder Volume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure; 2015 PSIG
PGVP Number: B22021 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Jun 21, 2021
| Expiration Date: Jun 21, 2024
Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibrali (May 2012)" d EPA e
B00/R-12/531, using the assay listed, ytical Meth does not require correction for analytical interference. This cylinder has a total analytical Calibration Date:
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 - 2 M AT
mole/mole basis unless otherwise noted. Calibration Expiry Date: :
Do Not Use This Cylinder befow 100 Esig. ie 0.7 megapascals. ; .
ANALYTICAL RESULTS _ The Result of Calibration.
Component Requested Actual Protocol Total Relative Assay | \."."I.'at'lf',r = —
Concentration  Concentration Method Uncertainty Dates Measured Deviation Talerance Result
NOX 45.00 PPM 45.95 PPM G1 +-1.4% NIST Traceable 06/14/2021, 06/21/2021 | Value{m/s) -
i NITRIC OXIDE 45.00 PPM 45,94 PPM G1 +/- 1.4% NIST Traceable 06/14/2021, 06/21/2021 a0
: SULFUR DIOXIDE 45.00 PPM 44.68 PPM G1 +/-1.0% NIST Traceable 06/14/2021, 06/21/2021 iha
; CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +/-0.7% NIST Traceable 06/14/2021 | 5.0 EE_U_ —
NITROGEN Balance 7 _g. 1
i 10 -1
CALIBRATION STANDARDS 196 It 0.4
Type LotID Cylinder No Concentration Uncertainty Expiration Date ]
NTRM 20061120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025 | Result
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020 _Pass
GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023
NTRM 16011043 CC473277 49.02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
NTRM 14060119 CC434277 990.9 PPM CARBON MONOXIDE/NITROGEN +H-0.6% Nov 15, 2025
The SRM, PRM or RGM noted above is orlly in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT ; S i
Instrument/Make/Model Analytical Principle Last Multipoint Calibration Inspection Actual Value Deviation
Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021 { GoomBemp. | — = =
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021 | ___H| 22.5% | 0.3 Pass
Nicolet 6700 AHR0801333 NO2 FTIR Jun 03, 2021 S— i — - - T
Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021 Atmospheric | ActualValue | Deviation Tolerance Result
Pressure |
Triad Data Available Upon Request Insp | ! ——|
NOTES:PO #5221002807 1005 | o 20013014

GROSS WT: 28.40kg
NET WT: 4.73kg

Performed by:

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

ﬁ CERT 3082.01
Approved for Release Lﬂﬂﬁ'}%iﬁﬁﬂﬂzlqu1 !
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SCARLET | TECH

Certificate of Calibration
WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure {st-wl-21} and is
within manufacturer’s specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2205070113
Calibration Date: 2022/5/14
Calibration Expiry Date: 2023/9/13

The Result of Calibration

Velocity
Measured Actual Deviation Tolerance Result
Value{m/s) Value (m/s)
1.0 1.0 0.0 0.9-1.1 Pass
21 2.0 0.1 1.8-2.2 Pass
5.1 5.0 0.1 4.7-53 Pass
7.0 7.0 0.0 6.0-8.0 Pass
10.2 10.0 0.2 9.5-10.5 Pass
19.8 20.0 0.2 19.0-21.0 Pass
Wind Direction
i Value Actual Value iati L Result
45 45" 0 4248 Pass
136 135° 1 132-138 Pass
227 25" 2 222-228 Pass
316" 315 1 312-318 Pass
358" 0 2 357-3 Pass
Inspection Actual Value Deviation Tolerance Result
Room Temp
22,5°C 2.5 0.0 21.5-23.5 Pass
Atmospheric Actual Value Deviation Tolerance Result
Pressure
Inspection
1005 1005 0 1001-1019 Pass

Environment conditions :
Air temperature:___ 22 °C
Relative humidity:__55 %
Static pressure; _ 102.2 kPa

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.
4F-3, No. 347, 2nd Sec., Heping E. R, Daan Dist. Taipei City 106, Taiwan
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