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High Volume Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Maodel : TE 50254 S/N 1 3611
Calibration Thata
High Volume Alr Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (1 fmin) R
BO1 BO1 01/02/2024 y=1.2204x-3.492 0,998
Boz Boz 01/02/2024 y =1.143x+1,630 0.998
BO3 BOA 01/02/2024 y = 1.160x-2.783 1.000
Bo4 Bos 02/02/2024 ¥ =1.267x-5.884 0.897
BOS BOS 03/02/2024 ¥y =1.261x-7,123 0,893
BO& BoG 02/02/2024 ¥ = 1.246x-6.024 0.989
BOT BO7 03/08/2024 y=1.209x-6.025 0.997
BOS BOS 02,02/2024 ¥ = 1.238x~5.848 0,997
BO%2 BO9 02/02/2024 ¥ = 1.244x%-5.247 0.987
B1O BlO 02/02/2024 ¥ = 1.158x+0.064 0.998
B11 Bil 01/02/2024 y=1.110x-1.064 1.000
B12 B12 D3/02,2024 y =1.227x-6.003 0.999
B13 B13 01/02/2024 v = 1.286x-7.460 1.000
B14 Bl4 02,02/2024 ¥ =1.220x-5.086 0.999
B1& B15 02/02/2024 y=1.150x-1.2684 0.999
B1d Bl8 03,02/2024 y=1.177x-3.231 0.996
B17 B17 02/02/2024 y=1.236x-5.030 0.999
Bld Bis 03s02/2024 ¥=1.210x-5.028 0.898
B19 B1o 03/02:2024 y = 1.2156x-7.087 0.998
B20 B20 02/02/2024 ¥ =1.204x-4.119 0.996
E21 B21 02/02/2024 v = 1.190x-4.960 0.999
B22 B2z 02/02/2024 y = 1.208%-7.183 0.996
B2 B23 01/02/2024 ¥ = 1.21 Tx~4.085 0.938
B24 B24 01/02/2024 ¥ =1,145%-2.502 1.000
Bas B25 02/02:/2024 ¥ = 1.080x+1.068 0.989
B2§ B26 03s02/2024 v = 1.234x-5.483 0,998
B27 B27 O1/02/2084 y = 1.1568x-4.382 0.888
B28 BZ3 02,02/2024 ¥ =1.237x-7.982 0,988
B2% B2& DE02/2024 y=1.188x-2.530 0.998
Bao Ban DEr02/2024 y=1.212x-4.090 0.987
B3l Bal Q2/02/2024 ¥ = 1.196x-4.732 0.999
Baz B32 05/02/2024 ¥y = 1.168x-0.802 0.958
Baa B33 D3/022024 ¥ =1.203x-2.054 0.8998
B34 B34 02/02/2024 ¥y =1,221x-5.798 1.000

Calibrated by :

(Mr.Adul Dangklom)

Approved by

A\l (Mr, Peern Detudam)
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High Volume Air Sampler Calibration Report
[ Calibration Method : Multipoint Orifice Flow Trunsfer Stundard Model : TE 50254 SN : 3611
Calibration Data
High Volume Air Sumpler Data Calibration Datn
Recorder No. Blower No. Date Actual Flowrate (1t /min) &
B35 Bas D2/02/2024 y=1188x-3,435 0.996
B3 B36 01/02/2024 y = 1.201x-4.038 0.999
Ba? Ba7 01/02/2024 ¥=1196x-2.671 0.998
B3s B38 02/02/2024 y=1.282x-6.652 0.987
Bag Bag D3/02/2024 ¥ = 1.164x-0.902 0.997
B40 B40 01/D2/2024 y=1.225x-6.117 0,993
B4l B41 02s02/2024 y=1.285x-8.140 0.999
B42 B42 02/02/2024 y= 1.187x-3.625 0.999
B43d B43 01/02/2024 ¥y =1.233x-2.707 0.997
Bd4 B4 01/02/2024 y=1.202x-3.263 0.996
RO1 RO1 0170272024 =1.214x-4.512 0,899
ROZ ROZ 02/D2/2024 y=1.222x-5.522 0.999
RO3 RO3 D3/ 0272024 y = 1.204x-5.785 0.999
RO4 RO4 01/02/2024 ¥=1.220x-5.356 0.999
ROS ROS 0170272024 ¥y =1.190x-5.262 0.997
RO6 RO8 02/02/2024 y=1.223x-8.383 0.998
ROT ROT 02/02/2024 y = 1.084x+0.577 0.993
ROS RO8 01/02/2024 y=1.156Tx-2.631 0.999
R09 RO9 01/02/2024 ¥ =1.194x-3.227 0.998
R10 10 02/02/2024 y = 1.198x-4.626 0.998
R11 R11 DE/D2/2024 y=1.1432-2.176 1.000
RiZ Ri2 02/02/2024 y=1.1656x-4.124 0.998
R13 K13 03702/2024 y=1.133x-1.833 0887
R14 R14 01/02/2024 y=1.216x-3.659 0.995
R15 r15 D1/02/2024 y=1,183x-5.143 0.99%
R16 R16 01/02/2024 y=1.227x-7.151 0,993
R1T R1T7 D2/02/2024 y=1181x-3.964 0.998
R18 R18 02/02/2024 y=1.1956x-3.915 0.897
R1% R19 03/02/2024 y=1.215x-6.609 1.000
R20 k2o 03/02/2024 y=1.208x-5.309 0.998
Calibrated by : Approved by :
{Mr.Adul Dangklom) \q (Mr. Peera  Deotudom)
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High Volume PM-10 Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 50254 S/N ¢ 3611
Calibration Data
High Volume PM-10 Daty Calibration Data
Recorder No. Blower No. Date Arkiial Plivwiils (n".rm;“; 'S
BO1 BO1 02/02/2024 ¥=114Tx-0.194 0,996
BOZ2 BOZ2 01/02/2024 y = 1.060x+2.506 1.000
BO3 BO3 01/02,2024 y = 1.216x~3.:895 0.996
ED4 BO4 01/02/2024 =1,224x-5.960 0,998
EOS BOS 02/02,2024 y = 1.220x-5.384 0,999
BO6 BOS& 02/02/2024 y = 1.187x-4.228 0.998
BOT BO7 03/02,2024 y = 1,208x-4.B65 0,998
BO8 BO8 01/,02,2024 y=1171x-1.266 0,998
ED2 Bog 01/02/2024 y=1,198x-5.187 0.997
B10 B10 01/02/2024 y = 1,219x-5.320 0,947
Bi1 B1l 03/02/2024 y=1,211%-58.765 0.999
B1Z Bi2 05/02/2024 y = 1.208x-3.968 0.9a97
B13 B13 05/02/2024 y=1158x-1.908 0.9396
B1a Bl4 03s02,2024 y=1.180x-3.316 0.8999
Bl& B15 01/02/2024 y=1.163x-1.150 0.9499
B16 B16 01/02/2024 y = 1.170x+0.508 0.999
Bi7 B17 01/02/2024 y=1.186x-2.843 0.897
B1& B18 01/02/2024 y = 1.207x-1.821 1.000
B19 B19 03/02/2024 y=1178x-2.980 0.999
B20 B20 02/02,2024 y = 1,206x-5.507 0.997
B21 B21 03/02/2024 ¥ =1,172x-0.702 0.999
B22 B22 02/02s2024 y=1.175x-1.982 0.998
B23 B23 02/02/2024 yo=1,186x-3.362 0.938
B24 B24 01/02/2024 y=1.181x-2.463 0.999
B25 B25 01/02/2024 y=1.204x-3.960 0.997
B26 B26 01/02/2024 y = 1.218x-5.354 0.998
B27 B27 03/02/2024 y=1.178x-4.891 0.897
B28 BZ28 02/02/2024 y = 1.226x-6.323 0.998
B29 B29 05/02/2024 y=1.174x-3,753 0.997
B30 Ban 03/02/2024 y=1.179x-3.207 0.998
B3l Bal 03:,02/2024 y = 1.189x-1.040 0.897
Baz Baz 01/02/2024 y=1.282x-3.815 0.889
B33 B33 01/02/,2024 = 1.1569x-1.689 0.596
Ba4 Bi4 01/02/2024 y=1.191x-1.278 0,995
Calilirated by : Approved by :

(Mr.Adul Dangklom)

\] (Mr. Peers  Detudom)

High Volume PM-10 Air Sampler Calibration Report
Calibration Method : Multipolnt Orifice Flow Transfer Standard Model : TE 50254 SN 3611
Calibration Data

High Volume PM-10 Data Calibration Data

Recorder No. Blower No. Trate Actual Flowrate (rtJ.fqu: R
RO1 RO1 02/02/2024 y = 1.208x-5.952 0.998
ROZ RO2 02/02/2024 y = 1.219x-3.961 0.997
Re3 RO3 01/02/2024 y=1.203x-5.426 0.998
R4 R4 01/02/2024 y=1.181x-6.087 0.887
ROS ROG 01/02/2024 y = 1,199x-5.663 1.000
ROB ROG 01/02/2024 y =1.192x-3.038 0.898
ROT ROT 02/02/2024 y=1,168x-2.670 0.998
RO8 RoE 02/02/2024 = 1.186x-4.195 0.8487
ROS RD2 03/02/2024 y=1184x-3.512 1.000
RIO R10 D3/02/2024 ¥y =1.179x-3.695 0,999
RI1 R11 03/02/2024 y=1.202x-2.389 0.997
R12 R1Z 01/02/2024 y = 1.194x-5.194 0.998
R13 R13 01/02/2024 y=1.173x-2.754 0.999
R14 R14 01/02/2024 y = 1.178x-2.231 0.997
RI1E R15 02/02,2024 y = 1.188x-3.910 0.998
RIG R16 02r02/23024 y=1,180x-3.568 0.898
R17 ®17 02/02/2024 y=1.1895x-3.126 0.996
K18 R18 03/02/2024 y=1,1432-2.748 1.000
Rl19 R19 01/02/2024 ¥ =1.154x-2.002 0.988
R20 R20 01/02/2024 y=1.161x-4.362 0.998

Colibrated by 2 Approved by @

(Mr.Adul Dangklom) \} (Mr. Peera Detudom)
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REFERENCE No : 72448-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

1D No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE: 1 OF 2

Certificate of Calibration

DIGITAL BALANCE

METTLER TOLEDO

XS105DU

1126422005

BAO5/50

USED ITEM

S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

ATSAWIN Y.

08-Mar-24

PONGSAK J,

14-Mar-24

08-Mar-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO,, LTD.

F-GO10 REV 03

O

QUALITY CALIBRATION CO,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qealibration.com

CERTIFICATE No : 24M2227 PAGE:20F 2
Calibration Report

EQUIPMENT - DIGITAL BALANCE MODEL z X5105DU

MANUFACTURER H METTLER TOLEDO S/N $ 1126422905

ID No £ BAOS/50 RECEIVED DATE (18-Mar-24

AIR PRESSURE £ 101 Ombar = 1 mbar CALIBRATION DATE (18-Mar-24

AMBIENT TEMPERATURE H

2FEE1E RELATIVE HUMIDITY 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

iz

PRy

. 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 :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 M23020138 02-Feh-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALTBRATION.
. THIS CERTIFICATE I8 TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

l.
=
3=
4.

5

ZERQ SETTING FUNCTION : NORMAL

TARE FUNCTION : NORMAL

REPEATABILITY OF READING AT 200 g WAS 0.000055 g
DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ &)
0.00 0.00000 0.00000 0.000065
.02 0.02001 -0.00001 0.000065
0.10 010002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1,00 1.00003 -0.00003 0.000066
2,00 200001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 9.99994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
50,00 50,0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
OFF CENTER LOADING ERROR
POINT READING ()
1 50.0000
3N 4 2 50.0000
3 50.0000
2 5 4 50.0000
5 50.0000
OFF-CENTER LOADING 0.0000

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 A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,

END OF CALIBRATION REPORT

F-GO10 REV 03
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CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER

CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER

DATE : 25 April 2024

BRAND :

MODEL | J00E

DATE : 25 April 2024 BRAND : MODEL : 300E
SERIAL N, 782
Calibrator { Dilution System )
Brand ! Teledyne Model 1 TOOE
Last Cal. Date 1 30 October 2023 Serial No. 1 201-8
Refevence Standard Gas
Srandhird Gas : Carbon Monoxide (CO) Cylinder No. s DT11839
Certified Date : 14 March 2024 | Expired Date : 14 March 2032 Cylinder Cone. 1 4,580 PPM

SERTAL NO. 8965
Calibrator (Dilution System )
Brand : Teledyne Model 1 TQ0E
Last Cal. Date i 30 October 2023 Serial No, 1 201-8
Reference Standard (as
Standard Gas : Carbon Monoxide (CO) Cylinder No. :D711839
Certified Date {14 Murch 2024 | Expired Date : 14 Mach 2032 Cylinder Cone, : 4,580 PPM

CALIBRATING CONDITION

CALIBRATING CONDITION

mmbar

Temp.

CALIBRATION SETTING

Pressure mmbar Temp. L % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj. },PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response el Analyzer Response
Zero 0 -0.10 = 0
CO Span 40.00 35.90 -0.250 40,00
APL Model 300E CO Analyrer Check list
Parameter Observed Value Units Nominal Range

RANGE 50 PPM 0-1000 ppm
STABILITY .10 PPM <1 ppm with zera air
CO MEASURE 4016.4 mV 2500-4800 mV
CO REFERENCE 3945.8 mY 2500-4800 mY
MEASURE/REFERENCE RATIO 1.180 = 1.1-1.3 w/zero sir
SAMPLE PRESSURE 28.6 In-Hg-A ~2%< ambient absolute pressure
SAMPLE FLOW BO8 ce/min BOD + 10%
SAMPLE TEMPERATURE 48.2 % 48 + 4
BENCH TEMPERATURE 48.0 Y 48 + 2
WHEEL TEMPERATURE 68.2 ‘e 68 + 2
BOX TEMPERATURE 30.7 DC Ambieat temp + 7 = 10
PHOTQ-DRIVE 3035.4 mY 250 mV 10 4750 mV
SLOPE 1.017 = 1.0 + 0.3
OFFSET 0.2 - 0+ 0.3

Calibrated by :

v
{Mr.Adul Dangklom)

Approved by

\ (Mr.Peera Detudom)

Spun Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response 6 Dif Analyzer Response
Zera 0 -0.10 - 0
CO Span 40.00 40.05 0.125 40.00
API Model 300E O Analyzer Check list
Parameter Observed Yalue Units Nominal Range

RANGE 50 PPM 0-1000 ppm
STABILITY 0.10 PEM < 1 ppm with zero air
CO MEASURE 4017.3 mY 2500-4800 mV
CO REFERENCE a948.5 mV 2500-4800 mV
MEASURE/REFERENCE RATIO 1.180 - 1.1-1.3 w/zero air
SAMPLE FRESSURE 28.4 In-Hg-A ~2"¢ ymbient absolute pressure
SAMPLE FLOW 805 cefmin BOO + 10%
SAMPLE TEMPERATURE 48.5 “c 48 + 4
BENCH TEMPERATURE 48.2 9 48 + 2
WHEEL TEMPERATURE 68.5 % 68 + 2
BOX TEMPERATURE 30,9 e Ambient temp + 7 + 10
PHOTO-DRIVE a043.6 mV 250 mV 1o 4750 mV
SLOPE 1.017 = 1.0 +06.3
OFFSET 0.2 = 0£0.3

Calibrated by

(Mr.Adul Danglklom )

Approved by

\I {Mr.Peera Detudom )
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NON-DISPERSIVE INFRARED CO ANALYZER
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DATE : 25 April 2024

BRAND :

CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER

Calibrator (Dilution System)

SERIAL NO. 3117

DATE : 25 April 2024 BRAND @ MODEL

Calibrator { Dilution System )

Brand ¢ Teledyne Model t TOOE

Last Cal. Date ! 30 October 2023 Serial No. L 201-5
Reference Standard Gas

Standard Gas ¢ Carbon Monoxide (CO) Cylinder No, :D711839

Certified Dare ; 14 March 2024 | Expired Date 1 14 March 2032 Cylinder Cone. : 4,580 PPM

CALIERATING CONDITION

Brand : Teledyne Model : TOOE

Last Cal, Date : 30 October 2023 Serial Na. 1 201-8
Reference Standard Gas

Standard Gas : Carbon Monoxide (CO} Cylinder No. :D711839

Cestified Date 2 14 March 2024 I Expired Dute 114 March 2032 Cylinder Cone. 1 4,580 PPM

CALIBRATING CONDITION

Pressure mmbar Temp. L % RH
CALIBRATION SETTING
Span Tnitial Reading { Befare Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response wDif Analyzer Response
Zera 0 0.10 = 0
CO Span 40,00 40,06 0.150 40,00
APL Model 300E €O 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 4014.9 my 2500-4800 mY
€O REFERENCE 3948.1 my 2500-4800 mV
MEASURE/REFERENCE RATIO 1.180 - 1.1-1.3 w/zero air
SAMPLE PRESSURE 28.5 In-Hg-A ~2"¢ ymbient absolute pressure
SAMPLE FLOW 811 ce/min 800 + 10%
SAMPLE TEMPERATURE 183 e 4B + 4
BENCH TEMPERATURE 48.1 5 48+ 2
WHEEL TEMPERATURE 6.4 0(‘ 68 £ 2
BOX TEMPERATURE 30.6 “ Ambient temp + 7 & 10
PHOTO-DRIVE a045.9 mYy 250 mV o 4750 mY
SLOFE 1.017 = 1.0 +0.3
OFFSET 0.2 = 0+0.3

Calibrated by 2

{Mr.Adul Danghlom )

Approved by

“ {Mr.Peern Detudom )

Pressure mmbar Temp. % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPM Final Reading { After Adj.),PPM
Set Point Expected Concentration Analyzer Response 36Dif Analyzer Response
Zero 0 0.10 - [1]
€0 Span 40.00 40.04 0.100 40.00
APl Model 300E CO Analyzer Check list
Parameter Observed Value Units MNominal Range

RANGE 50 PPM 0-1000 ppmi
STABILITY 0.10 PPM <1 ppm with zero air
CO MEASURE 4015.8 mY 2500-4800 mV
CO REFERENCE 5548.5 mY 2500-4800 mV
MEASURE/REFERENCE RATIO 1.179 = 1.1-1.3 w/zero air
SAMPLE PRESSURE 28.5 In-Hg-4& ~2"< ambient absolute pressure
SAMPLE FLOW 07 co/min BOO + 10%
SAMPLE TEMPERATURE 485 e 48 = 4
BENCH TEMPERATURE 48.2 % 48=2
WHEEL TEMPERATURE BR.4 % BB+ 2
BOX TEMPERATURE 30,6 e Anibient temp + T + 10
PHOTO-DRIVE a028.7 mY 250 mV to 4750 mV
SLOPE 1.017 = 1.0+ 0.3
OFFSET 0.2 = 0D+0.3
Calibrated by © Approved by

(Mr.Adul Dangklom) W (MePeera Detudom)
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CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER

CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER

DATE : 26 April 2024 BRAND

DATE 25 April 2024 BRAND ©

SERTAL NO. 176
Calibrator (Dilution System)
Brand : Teledyne Maddel : TOOE
Last Cal. Date : 30 October 2023 Serial No. : 201-8
Reference Standard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. 17118389
Certified Date : 14 March 2024 | Expired Date :14 March 2032 Cylinder Cone. 1 4,580 PPM

SERIAL NO. 141
Calibrator { Dilution System)
Brand 2 Teledyne Mode] . TOOE
Last Cal, Date 1 30 October 2025 Serial No. 1 201-5
Reference Standard Gas
Standard Gas : Carbon Monoxide (CQ) Cylinder No. :D711839
Certified Date : 14 March 2024 ’ Expired Date 1 14 Much 2032 Cylinder Conc, 1 4,680 PPM

CALIBRATING CONDITION

CALIBRATING CONIITION

Pressure mmbar Temp. % RH
CALIBRATION SETTING
Span Initiul Reading (Before Ady.),PPM Finul Reading (After Adj.),PPM
Set Paint Expected Concentration Anulyeer Response aeDif Analyzer Response
Zem [1] 010 = ]
CO Span 40.00 39.98 -0.050 40.00
APT Model 300EU CO Analyzer Check list
Parameter Observed Yalue Units Nominal Range

RANGE 50 PPM 0-1000 ppm
STABILITY 0.10 PPM <1 ppm with zero air
CO MEASURE 4014.5 mY 2600-4800 mV
CO REFERENCE 4947.8 mv 2H00-4800 mV
MEASURE/REFERENCE RATIO 1.180 - 1.1-1.3 w/zero air
SAMPLE PRESSURE 28.6 In-He-A =27« ambient absolute pressure
SAMPLE FLOW B10 co/min HO0 = 10%
SAMPLE TEMPERATURE 46.4 i 48 = 4
BENCH TEMPERATURE 48.2 ”{j 48 + 2
WHEEL TEMPERATURE £5.4 “c 68 + 2
BOX TEMPERATURE 30.7 “c Ambicnt temp + T + 10
PHOTO-DRIVE 3051.8 my 250 mV 10 4750 mV
SLOFE 1.017 “ 1.0+£0.3
OFFSET 0.2 & {15 Ui

Pressure mmbar Temp. G % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj.),FFM Final Reading (Afrer Adj.),FPM
Set Poimt Expected Concentraticn Analyzer Responze sDif Analyzer Response
Zem 1] -0.10 = a
CO Span 40,00 39.98 -0.100 40,00
API Model 300E CO Analyzer Check list
Parameter Observed Value Units Nominal Range

RANGE a0 PPM 0-1000 ppm
STABILITY 010 PPM <1 ppm with 2ero air
CO MEASURE 4015.7 mV 25600-4800 mV
CO REFERENCE 3947.5 my 2500-4800 mV
MEASURE/REFERENCE RATIO 1.180 - 1.1-1.3 w/zero air
SAMPLE FRESSURE 2B.7 In-Hg-4A ~2%¢ ambient ahsolute pressure
SAMPLE FLOW 808 cc/min 800 = 10%
SAMPLE TEMPERATURE 48.2 ‘e 48+ 4
BENCH TEMPERATURE 48.0 e 48+ 2
WHEEL TEMPERATURE 8.3 ‘e 68+ 2
BOX TEMPERATURE 30.9 U(‘ Ambient temp + T + 10
PHOTO-DRIVE 3023.2 my 250 mV 1o 4750 mV
SLOPE 1.017 = 10+ 0.3
OFFSET 0.2 = 0+0.3
Calibrated by Approved by

{Mr.Adul Dangklom)

\j {Mr.Peern Detudom )

Calibrated by
(Mr.Adul Dangklom )

Approved by

\1 (Mr.Peera Detudom }
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NAC Aceredited calibration labarotory < //;/":\\ & MC
JIRANATEE ASSOCIATES CO.LTD. 1SO/IEC 17025:2017 J"":‘nlfulu\\‘\\‘ JIRANATEE ASSOCIATES CO.LTD
bt by NSC - TISI = TIS 17025
Jiranatee Associates Co, Ltd CAUBRA“ON 036?
B3{14-15, 67/35:36
Patchkasem 7,7/1, R, Watthapra, Bangkakyal, Hloiemakireint toritig Continuation of Certificate of Calibration Number CO-004-66 Page 2af 2 Pages
Bangkok 10600 [Thaltand) Calibration services department. n H umber g

Tel: +6E03ER0B1D

Maohila: +66853599453

E-maill: jrac-calibration@jiranatea.com
Winh site: www jiranates com

CERTIFICATE OF CALIBRATION PR

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roats Mater), The Humid alr was used as a

Certificate No. © €O-D04-86 Page 10f 2 Pages medium in the systemn. The standard conditions are 25°C {298.15 K} and 760 mmHg for standard temperature and standard pressure respectively,
MEASUREMENT ITEM $Top Load Orffice Calibration procedure: Table 1: The results of @ Standard calibration data
MANUFACTURER : Andersen Instruments The Orifice gas flaw dawice was.cdivateg adipst Flow rate Pressure | Temperature | Temperature | Ap_meter | &p_Orifice Standard Flow [0,]
MODEL/TYPE :GI5A Staniard Ratiry QllaseMEEmVE (Rodiy Plate [Pa] ra) [Tm] ¥
SERIAL NUMBER 11270 r::‘"’a’ M‘;ﬁ: fﬂﬁfﬁm f,f;:r;::e Wi-CL-004 m*/min mmHg c c mmHg inH,0 ks
1D NUMBER - UAE ANV.009/2542 : 1 0.708 755,787 2417 23.48 47.401 1708 1305 06E6L
CONDITION AS-RECEIVED : Used item Traceability: 2 0.999 755.849 23.95 23.54 51522 3383 1837 0.930
CUSTOMER : United .?.r?alvsl lancl Engineering Consultant Co., i.tr:l. ) This certificate provides o traceability of The 3 1.118 755.810 2339 2298 35.502 4.448 2,109 1068
8150l L 41, Read, P B, i ta recognized the nationol 4 1.170 755,752 2342 23.02 26.462 4.999 2,235 1191
Bangkok 10260 Jerdsisard 1 reoli3ation of the i ; 5 1,425 755,681 73,52 23.12 26,582 7.431 2725 1376
system of units {51 through the VSL (Natianal
RECEIVED DATE 02 Jun 2023 Metrology Institute of Netherlands) via Certificate Slope{m): 1.98581
:‘::::‘;:ET”E"E'“ o ﬁ m ;g:—: ikl i Intercept (5): -0.00879
Uncertainty of Measurement: Correlation coafficlent (¢} 0.99984
The reported uncertainty of meosurement is based . _ 3
ENVIRONMENTAL CONDITIONS: on the standard uncertainty multiplied by o Lincertalaty f=3): Lt i forse
PR itFian irs tha iabaratory are as foliaw: toverage foctor k=2, Which for o normal
Taimpersnire ' .93 n. +30 ‘l: distribution corresponds to o coverage probability
Relative Humidity 15604150 %RH of appr 2% The Hrceiiy
has been determined in accordance with the GLUM Table 2: The results of @ actual calibration data
Atmospheric Pressure 11010410 hPa 4
L ¥ ‘Evaluation of measurement
data - Guide to the expression of uncertainty in Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [@4]
measurement’ Plate . [Pa] [Ta] [Tm] ¥
CAI.IDRJ\.WN CONDITION: m/min mmHg c % mmHg InH;0 i ) jmin
Preconditioning + 24 hours at ambient conditions. 1 0.705 755787 2417 2348 47.401 1.708 0.820 01663
Measurement Condition : The average values during measurement are 23.3 °C and 55.0%RH. 2 0,959 755,849 2305 2354 51.522 im 1.153 0532
3 1118 755,810 23.39 12.98 35.502 4.448 1321 1.068
4 1170 755,752 1342 23.02 216462 4,999 1.401 1131
NOTED: The certificate Is valid only to the item calibrated on date and place of calibration. 5 1425 755,681 2352 2312 26.582 7431 1.708 1377
Slope {m): 1.24382
TABULATION OF RESULTS: Intercapt (1): -0.00554
The table on next page give the measured values,
Correlation coefficient () 0.99984
Uncertainty [k = 2): 0.015  m*/min

***End of Certificate of Calibration®**

NAC

JIRANATE ASSOCIATES C0,,

s m— N A
Mr, Parinya Booncharoen i

1 Mr. Sorawit Thachalad Calibration Department Manager JIRANATE ASSOCIATES COL,
[# Miss fittraporn Lertsomphiol et

Calibrated by:

L]
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REWODUM Lﬂﬂﬁ'\'ﬂuﬂ'JUﬂqu
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

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

Certificate of Calibration

U Tube Manometer
Dwyer
1221-36-W/M
UAE.EFM.076/2566
Used Item

03 April 2024

10 April 2024

2404-0118WSC

¢ 2342 26
S0 15™"%
1007 mbar

Certificate No. : 24P1250
Page: 1o0of 2

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument

1) Pressure Calibrator

Model Serial No.
PC106P 1189

Certificate No.
MP-0176-23

Due Date
12 Sep 2024

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

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

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

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

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 through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by: Suksan Khankaew

Issue Date :

17 April 2024

Approved Signatory :

[ ]Phalinee Prabpaipal
[ ]Sura Suwannasri

[V/] Attapol Panurach

ienanslumun

Res!

Increasing Pressure

Applied Pressure
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
35.50

*Ap= High-port side - Low-port side
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied

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

ult of calibration:- Without adjustment
Function:- Pressure Measurement

0.00
1.00
2.00
3.00
4.00
5.05
6.05
7.05
8.10
9.10
10.10
11.10
12.10
13.15
14.15
156.20
16.20
17.20
18.00

The uncertainty of measurement was + 0.11 inH20

Range : 0 inH0 to 36 inH0
Scale Interval : 0.1 inHz0 ( The Second Estimate )

UUC Indication

Low-port side

0.00
-1.00
-2.00
-3.00
-4.00
-4.95
-5.95
-6.95
-7.95
-8.95
-9.95
-10.95
-11.95
-12.95
-13.95
-14.95
-15.95
-16.95
-17.70

-00o-

Ap
0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.05
18.05
20.05
22.05
24.05
26.10
28.10
30.15
32.15
34.15
35.70

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.15
0.15
0.15
0.20

Cert.No.: 24P1250
Page: 2 of 2

nanslumuny




Equipment :
Manufacturer:
Model :

Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:;
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53404 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250 'Q{/’.:w\\*

—

",
o

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)

A

I

4,

el i 3
NSC-TITISI T02S
CALIBRATION 0008

TEL, 0-2717-3000-24 FAX. 0-2719-9434

Certificate No. : 23P1856
Page: 1of2

Certificate of Calibration

Anercid Baromater

This eartificate may not be reproduced othar than in full,

Barigo
except with the prior written approval of the head of

Corporate Services 3: Equipment Calibration and Tesling Services.

UAE EMA2 110/2555
Used Item

26 May 2023

02 June 2023

2305-0919WSC Submitted by: United Analyst and Enginesring Consultant Co, Ltd,
(23 +2) "
(50 + 15 ) % 21 Sol Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhanong, Bangkok 10260
1006 mbar

Procedure used: The callbration was conducted by diract comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 | Calibration of Prassure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards (nstruments :

Instrument Model Serial No. Certificate No. Due Date
DPI142 1422505046 MP-0024-23 03 May 2024

1) Standard Barometar

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 requesied at the point specified by customer.

4. This resull of calibration instrument was in absolute pressure.

5.This Instrurment was used clean air as pressure media

6.The cartificate is valid only to the item calibrated on date and place of calibration,

7. This Certification Is traceable to the International Systam of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaaw

Approved Signatory :

Issue Date : 0B Juna 2023 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri
L/J‘Aﬂapul Panurach

nanslumun
B 0316956

Cert.No.: 23P1856
Page: 2 of 2

Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement
Increasing Pressure

Range : 720 mmHg to 800 mmHg
Scale Interval : 1 mmHg { The Fifth Estimate )

Applied Pressure (mmHg) | 72043 | 73067 | 740,34 | 751.52 | 75656 | 761.83 | 773.53 | 798.76

UUEC* Indication (mmHg) 7200 730.0 7an.0 750.0 755.0 TEO.0 7700 780.0

Errar {mmHg} -0.43 -0.67 -0.34 -1.52 -1.56 -183 -3.53 -8.76

Decreasing Pressure

Applied Pressure (mmHg) | 798.76 | 77360 | 761,88 | 756,656 | 751.58 | 740.72 | 730.68 | 72058

UUC* Indication (mmHg) 7800 770.0 7e0.0 755.0 750.0 740.0 730.0 7200

Errar {mmHg) -B.76 -3.60 -1.88 -1.65 -1.59 -0.72 -0.68 -0.59

The uriceriainty of measurement was + 0.24 mmHg
* UUC = Unit Under Catibration

The reporied uncerainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k= 2, providing a level of confidence of approximately 95 %,
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AN
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

o

5344 PATTANAKARN ROAD SO 18, SUANLUANG. SUANLUANG, BANGKOK 10250 "/,,Ir/.r_"-\\ R -
TEL. 0-2717-3000-24 FAX. 0-2719-G484 B NSC-TISI-TISIT025
CALERATION 0008
. . . . Cert. No.: 23H1201
Certificate of Calibration =~ Cerifieate No.: 23H1201
Page: 10f2 Page.: 2 of 2
) Result of Calibration:- Before Adjustment
Equipmsnt; Uiel Theeme-Hygrameter Function: Humidity Measurement
Manufacturer: Barigo This cartificate may not be reproduced cther than in full,
except with the prior written approval of the head of - n
« : i . u
Wsidel ; N Corporate Services 3; Equipment Calibration and Testing Services. Roferenes Stan?afd ch_: ncertainty
Serial N Temperature  Humidity Reading Error of Measurement
erial o.: »
(°C) (%R.H.) (%R.H.) (%R.H.} (£%RH.)
ID No.: UAE. EMAZ.014/2555 25.0 401 55 14.9 16
Condition As-Recelved: Used Itam 250 60.0 66 6.0 1.7
4 1.
Received Date: 26 May 2023 250 80.0 8 20 g
Calibration Date: 30 MaJY 2023 Result of Calibration:- After Adjustment
1o 06 June 2023
Function: Humidity M t
Reference: 2305-0919WSC Submitted by:  United Analyst and Engineering Gonsultant Go., Ltd, M HONEIY, Mesptiemen
i 25 3 e
Ambient Temperature: | +3) Reference Standard uuc* Uncertainty
81 Soi Ud 41, Sukh it Road,
Relative Humidity: (50 %20 )% o Ldomsi- 41, SUkhimvit Ros Temperature Humidity Reading Error of Measurement
Bangchak, Phrakhanong,  Bangkok 10260 rc) (%RH.) (%R.H.) (%6RH.) (+%RH.)
26.0 401 46 5.8 1.6
Procedure used: Calibration were conducted using in-house calibration procedure CP-HO2 according 1o comparison 25.0 60.0 60 0.0 13
with standard chilled mirror sensar for humidity measuremant function and comparison with standard 25.0 80.0 72 -8.0 1.8
temperature probe for temperature measurement function into humidity / temperature chamber.
Condition of this result of calibration Result of Calibration:- Without Adjustrment
1.Reference standards instruments | Ryrichion; Temperature Measyrament
Instrument Model Serial No. Certificate No. Due Date Standard uuc* Uncertainty
1) Hygro-M2 Dew Point Monitor 5112 2360195 20703 02 Aug 2023 Temperature Reading Eiter of Measurement
2) Handneld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024 (°C) {*C) (°C) (£°C)
2. The cerificate is valid only o the item calibrated on date and place of calibration. 19.987 20.0 0.013 0.72
i .| -0. 072
3.This Certification Is traceable to the International System of Unit maintained through;- 2: :li zg g gg‘lg 0.9
~National Institute of Standards and Technolagy (NIST) , The United States of Amsrica ' ’ ' '
-Technology Promotion Association {Thalland-Japan), NSC-ONSC Accredited No. Calibration 0008 uucC* : Unit Under Calibration

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

-olo-

Calibrated by :  Somchai Dumwor Approved Signatory :
Issue Date : 07 June 2023 m Chakrit Waewwanjua

[ ] Pornthippa Tamevakul
[ ]Wiporn Tantiyawutti
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AL

\UITED ANAC ST AND ENGINEERING.
GONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant 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: uae@uaeconsultant.com

AL

\UITED ANAC ST AND ENGINEERING.
GONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant 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: uae@uaeconsuitant.com

Test Date : Nov 1,2023

MULTI-POINT GAS TEST REPORT

Equipment :

Gas Analyzer (NO2)

Model :

Manufacturer :

Thermo Scientific

42i

Serial Number :

CM08130002

Standard Gas Concentration

Expiration Date :

Sulphur Dioxide (SOz2) 44.68
Nitric Oxide (NO) 45.94
Methane (CHa4) -

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Dilutor Detail
PPM Manufacturer :
PPM Model :

PPM Serial Number :

Jun 21,2024

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 101.3 1.30 1.28 1.28
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.59
:Acceptable Limit + 5%
5 Multi-Point Gas Test Chart |
— 400 4660
r-)
2 350
F 300 3669
g' 250
§ 200 66-9
> 150
S
g 10 1643
50
0 +%-
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
~—— Analyzer Display l
Calculate by Approve bv
wdbpNov 2028 Ol e NOY../.... 2023
Page 1 of 1 nansluAIuAY

MULTI-POINT GAS TEST REPORT

Test Date : Nov 13,2023
Equip : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Numt CM19050148

Standard Gas Concentration

Expiration Date :

Sulphur Dioxide (SO2) 44.68
Nitric Oxide (NO) 45.94
Methane (CH4) -

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Dilutor Detail
PPM Manufacturer :
PPM Model :
PPM Serial Number :

Jun 21,2024

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(z;bD)lspIay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.80 0.80 0.80
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.45
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart |

— 400 4006

-}

2 350

& 300 360-9

g' 250

5 200 760-9

2 150

5 e

] 100 166-7

50
0 +58
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ]
Calculate by Approve by
A3/ NeYL L2023 weeneed B e NQYL /... 2083
Page 1 of nanslununy




ILCKEE United Analyst and Engineering Consultant Co., Ltd.
—1 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

\UITED ANAC ST AND ENGINEERING.

consuLTant comeany Lumen Te0. O 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ILCKEE United Analyst and Engineering Consultant Co., Ltd.
—1 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

\UITED ANAC ST AND ENGINEERING.

consuLtant comeany Lumen Te0. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date : Nov 1,2023

MULTI-POINT GAS TEST REPORT

Equipment :

Gas Analyzer (NO2)

Model :

Manufacturer :

Thermo Scientific

Serial Number :

42i

CM19050149

Expiration Date :

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz2) 44.68 PPM Manufacturer :
Nitric Oxide (NO) 45.94 PPM  Model :
Methane (CHa4) - PPM Serial Number :
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Jun 21,2024

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 0.60 0.60 0.60
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40
:Acceptable Limit + 5%
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MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023
Equip : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : CM19050150

Standard Gas Concentration
Sulphur Dioxide (SO2) 44.68
Nitric Oxide (NO) 45.94
Methane (CH4) -

Carbon Monoxide (CO) 984.8
Cylinder No. :

Expiration Date :

Dilutor Detail
PPM Manufacturer : Thermo Scientific

PPM Model : 146i

PPM  Serial Number : 1180540071

EB0143262

Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analyz(z;bD)lspIay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.38
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart |
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ILCKEE United Analyst and Engineering Consultant Co., Ltd.
—1 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

\UITED ANAC ST AND ENGINEERING.
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ILCKEE United Analyst and Engineering Consultant Co., Ltd.
—1 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

\UITED ANAC ST AND ENGINEERING.

consuLtant comeany Lumen Te0. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date : Nov 21,2023

MULTI-POINT GAS TEST REPORT

Equipment :

Gas Analyzer (NO2) Model :

Manufacturer :

Thermo Scientific

Serial Number :

42i

CM22177051

Expiration Date :

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz2) 44.68 PPM Manufacturer :
Nitric Oxide (NO) 45.94 PPM  Model :
Methane (CHa4) - PPM Serial Number :
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Jun 21,2024

Thermo Scientific

146i

1180540071

Multi-point gas test data

21 Nov

2023

Reference Value (ppb) Analyz(:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart |
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Test Date : Nov 7,2023

MULTI-POINT GAS TEST REPORT

Equip : Gas Analyzer (NO2) Model : 42i

Manufacturer :

Thermo Scientific Serial Number : CM22387035

Methane (CH4) -

Cylinder No. :
Expiration Date :

Standard Gas Concentration
Sulphur Dioxide (SO2) 4468 = PPM
Nitric Oxide (NO) 45.94 PPM Model : 146i

Dilutor Detail

Manufacturer : Thermo Scientific

PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 984.8
EB0143262

Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analyz(z;bD)lspIay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.5 0.50 0.50 0.50
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.41
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart |

— 400 4006

-}

2 350

& 300 360-9

g' 250

5 200 567

2 150

5 509

] 100 7669

50
0 +65
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ]
. Calculate by Approve by
el NOY. . 223 w087 NOY,..2023,
Page 1 of nanslununy




ILCKEE United Analyst and Engineering Consultant Co., Ltd.
—1 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

\UITED ANAC ST AND ENGINEERING.

consuLTant comeany Lumen Te0. O 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ILCKEE United Analyst and Engineering Consultant Co., Ltd.
—1 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

\UITED ANAC ST AND ENGINEERING.

consuLtant comeany Lumen Te0. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date : Nov 7,2023

MULTI-POINT GAS TEST REPORT

Equipment :

Gas Analyzer (NO2) Model :

Manufacturer :

Thermo Scientific

Serial Number :

42i

CM22387039

Expiration Date :

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz2) 44.68 PPM Manufacturer :
Nitric Oxide (NO) 45.94 PPM  Model :
Methane (CHa4) - PPM Serial Number :
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Jun 21,2024

Thermo Scientific

146i

1180540071

Multi-point gas test data

07 Nov

2023

Reference Value (ppb) Analyz(:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.48
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart |
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Test Date : Nov 7,2023

MULTI-POINT GAS TEST REPORT

Equip : Gas Analyzer (NO2) Model : 42i

Manufacturer :

Thermo Scientific Serial Number : CM22387040

Methane (CH4) -

Cylinder No. :
Expiration Date :

Standard Gas Concentration
Sulphur Dioxide (SO2) 4468 = PPM
Nitric Oxide (NO) 45.94 PPM Model : 146i

Dilutor Detail

Manufacturer : Thermo Scientific

PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 984.8
EB0143262

Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analyz(z;bD)lspIay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.80 0.80 0.80
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.42
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart |
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3(’/5 \ =~ United Analyst and Engineering Consultant Co., Ltd.

A —T] 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
s ts Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
" Afrgas Specialty Gases
] r Ajrgas US4, LLC
), 630 Dnited Drive
anAlr Liquida company Qu:h.um. NC27713
Argas.com
MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS e
Grade of Product: EPA Protocol :
Equip : Gas Analyzer (CO) Model : 48i
] Part Number. E04NI99E15A01D3 Reference Number: 122-402136187-1 C — ial Number:  CM08140003
b Cylinder Number: EB0143262 Cylinder Volume: 1444 CF Manufacturer : Thermo Scientific Serial I :
B Laboralory: 124 - Burham (SAP) - NG Cylinder Pressure: 2015 PSIG
i FGVYE Number: BZz021 Valve Ouilet, 660
: Gas Code: CO,NONOX 802,BALN Certificalion Date:  Jun 21, 2021 Standard Gas Concentration Dilutor Detail
| Expiration Date: Jun 21, 2024 Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific
i Carifioaly n IEFA, iy Protocol for A d Certificalion of G Calibrali Tay 2012 £PA o P . i
SODIR-12531, Using Ihe asesy procadures listed, AnorpTCal m&aﬁu&'qm;':eqp@re corteciion Tor analyleal Intesisrance. This Srunces 1o ot analytical Nitric Oxide (NO) 4594 = PPM  Model: 146i
uncerlalnly &s stated bekow with & contidance kevel of 95%. Thers are no sung:ica;w::um.es v::‘h o;f:au the use of this L] aona Methane (CHa) - PPM  Serial Number: 1180540071
H D¢ el Use This Cvlnder bulow 100 psin_ie. 0.7 menspascals. Carbon Monoxide (CO) 9848  PPM
ANALYTICAL RESULTS Cylinder No. : _EB0143262
Component Requested Actual Protacol Total Ralative Asgs — .
P on o f Method  Unceriamy hasay Expiration Date : 202024
NOX 45.00 PPM 45.56 PP 31 +~1.4% MIST Traceable G8/1412021, 08/21/2021 —
NITRIC GXIDE 45.00 PPM 4594 PPM &1 +- 1.4% NEST Traceable 0811412021, 084212021 Multi-point gas test data
SULFUR DIOXIDE 45.00 PPM 44,68 PPM @1 +ie 1.0% NIST Traceable 0871412021, 06/21/2021 Al Display
CARBON MONOXIDE 1000 PPM 984.8 PPM Gt +-0.7% NIST Traceable 081472021 nalyzer Disp Difference Error | Percent Error|  [% Error ]
NITROGEN Balance Reference Value (ppm) (ppm)
CALIBRATION STANDARDS Level 1 |Zero 0.0 0.0 0.0 gg ig
Type  LotID Cylinder No_ Concentrati Uncartainty __ Expiration Date Level 2 [20.00% lo.g ;g-g 8? - =
WTRM 20061120 CCT08068  48.42 FPM NITRIG OIDDINTROBEN 0% Feb 0z, 2025 Level 3 140.00% 20. ' 0T e 16
PRM 12386 DBBS025 2.91 FPK MITROGEN DIGKIDEAIR +-2.0% Fab 20, 2020 Level 4 160.00% 30.0 30.5 . . 1-5
GMIZ 401423838102 CCH0ss81 4346 PPM NITROGEN DIOXIDEMITROGEN -2 Fab 18, 2023 Level 5 80.00% 40.0 40.6 0.6 _ 15 :
NTRM 16011043 CC473277 49,02 PPM SULFUR DIOXIDEMITROGEN - 0.8% Jun 17, 2022 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.25
NTRM 14050119 CC434277 990.9 PPM CARBON MONOXIDENITROGEN +140.,6% Nav 15, 2025 -Accentable Limit + 5%
The SFM. PRM of RGM noled above is only Jn refarsncs to the GMIS used in 1he aasay Bnd nat part of tha analysis. : p -
ANALYTICAL EQUIPMENT Multi-Point Gas Test Chart |
Instrument/Make/Model Analytical Principle Last Multipaint Calibration 50
Nicotel 870G AHROBT333 CO FTIR Jun 03, 2021 £ 40.6
Hicolel 6700 AHRDBD1 338 NO FTIR Jun 03, 2021 =
Hicolel 6700 AHRDBD1333 NOZ FTIR Jun 03, 2021 g 5
Wicalel 8700 AMROSH333 SO FTIR Jun 03, 2021 2
2 7
Triad Data Available Upon Request E 05
NOTES: PO #5221002807 ;E .
GROSS WT 28.40kg 0 +56
NET WT: 4.73kg 0 %
Reference value (ppm)
—— Analyzer Display ‘
Caleulate hv Approve by
The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

CERT 3082.01

Approved for Release L‘aﬂa'}ﬁ auqu1
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Engineering Consultant Co., Ltd.

M United Analyst and
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

\UITED ANAC ST AND ENGINEERING.

consuLtant comeany Lumen Te0. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date : Dec 8,2023

MULTI-POINT GAS TEST REPORT

Equipment :

Gas Analyzer (CO)

Model : 48i

Manufacturer :

Thermo Scientific

Serial Number : 1180540068

Standard Gas Concentration
Sulphur Dioxide (SO2) 44.68
Nitric Oxide (NO) 45.94
Methane (CHs) -

Carbon Monoxide (CO) 984.8
Cylinder No. :

Expiration Date :

EB0143262

Jun 20,2024

Dilutor Detail

PPM Manufacturer : Thermo Scientific
PPM  Model : 146i

PPM Serial Number : 1180540071
PPM

Multi-point gas test data

Reference Value (ppm) Analy::;nzl)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.7 0.7 0.7
Level 2 20.00% 10.0 10.8 0.8 7.4 7.4
Level 3 40.00% 20.0 20.7 0.7 3.4 3.4
Level 4 60.00% 30.0 30.6 0.6 2.0 2.0
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.69
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
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Engineering Consultant Co., Ltd.

M United Analyst and
3 Soi Udomsuk 41, Sukhumvit Road. Bangchak, Phrakhanong, Bangkok 10260

\UITED ANAC ST AND ENGINEERING.

consuLTant comeany Lumen Te0. O 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 13,2023
Equip : Gas Analyzer (CO) Model : 48i
facturer : Thermo Scientific Serial Number : 1180540074

Standard Gas Concentration
Sulphur Dioxide (SO2) 44.68
Nitric Oxide (NO) 45.94
Methane (CH4) -

Carbon Monoxide (CO) 984.8
Cylinder No. :

Expiration Date :

EB0143262

Jun 20,2024

Dilutor Detail

PPM Manufacturer : Thermo Scientific
PPM  Model : 146i

PPM Serial Number : 1180540071

PPM

Multi-point gas test data

:Acceptable Limit + 5%

Reference Value (ppm) Analy::;[lt)ll)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.9 0.9 0.9
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.8 0.8 3.8 3.8
Level 4 60.00% 30.0 30.9 0.9 2.9 2.9
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.84

Multi-Point Gas Test Chart |
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. Calculate by Approve by
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INAE

\UITED ANAC ST AND ENGINEERING.
GONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Lid.

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

INAE

\UITED ANAC ST AND ENGINEERING.
GONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant 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: uae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Dec 8,2023

Manufa

Equipment :

Gas Analyzer (CO)

cturer :

HORIBA

Model :

Serial Number :

APMA-370

YRLHTB7G

Standard Gas Concentration

Dilutor Detail

MULTI-POINT GAS TEST REPORT

Test Date : Dec 8,2023
Equip Gas Analyzer (CO) Model : 48C
facturer : Thermo Environmental Instruments Serial Number : 48C-65506-348

Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i

Methane (CHs4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM

Cylinder No. : EB0143262

Expiration Date : Jun 20,2024

Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model: 146i

Methane (CH4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM

Cylinder No. : EB0143262

Expiration Date : Jun 20,2024

Multi-point gas test data

Multi-point gas test data

Reference Value (ppm) Analy::;nzl)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 0.6 0.6 0.6
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.6 0.6 2.0 2.0
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.68
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
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Reference Value (ppm) Analy::;[lt)ll)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.8 0.8 0.8
Level 2 20.00% 10.0 10.6 0.6 5.7 5.7
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
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 (%) 2.61
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
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Engineering Consultant Co., Ltd.

M United Analyst and
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

\UITED ANAC ST AND ENGINEERING.

consuLtant comeany Lumen Te0. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Engineering Consultant Co., Ltd.

M United Analyst and
3 Soi Udomsuk 41, Sukhumvit Road. Bangchak, Phrakhanong, Bangkok 10260

\UITED ANAC ST AND ENGINEERING.

consuLTant comeany Lumen Te0. O 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date : Nov 13,2023

MULTI-POINT GAS TEST REPORT

Equipment :

Gas Analyzer (CO)

Model : 48i

Manufacturer :

Thermo Scientific

Serial Number : CM08140004

Standard Gas Concentration
Sulphur Dioxide (SO2) 44.68
Nitric Oxide (NO) 45.94
Methane (CHs) -

Carbon Monoxide (CO) 984.8
Cylinder No. :

Expiration Date :

EB0143262

Jun 20,2024

Dilutor Detail

PPM Manufacturer : Thermo Scientific
PPM  Model : 146i

PPM Serial Number : 1180540071
PPM

Multi-point gas test data

MULTI-POINT GAS TEST REPORT

Test Date : Dec 18,2023
Equip : Gas Analyzer (CO) Model : 48i
facturer : Thermo Scientific Serial Number : 1182920020

Standard Gas Concentration
Sulphur Dioxide (SO2) 44.68
Nitric Oxide (NO) 45.94
Methane (CH4) -

Carbon Monoxide (CO) 984.8
Cylinder No. :

Expiration Date :

EB0143262

Jun 20,2024

Dilutor Detail

PPM Manufacturer : Thermo Scientific
PPM  Model : 146i

PPM Serial Number : 1180540071

PPM

Multi-point gas test data

Reference Value (ppm) Analy::;:)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.8 0.8 0.8
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
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 (%) 2.79
:Acceptable Limit + 5%
Multi-Point Gas Test Chart|
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Calculate bv Approve bv
w2023 s
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:Acceptable Limit + 5%

Reference Value (ppm) Analy::;[lt)ll)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.7 0.7 0.7
Level 2 20.00% 10.0 10.9 0.9 8.3 8.3
Level 3 40.00% 20.0 20.7 0.7 3.4 3.4
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 (%) 2.92

Multi-Point Gas Test Chart |
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/A =" United Analyst and Engineering Consultant Co., Ltd.
IZ—I—L 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

i o s Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail; uae@uaeconsultant.com

SONR THT CoalARafe o " as Specialty Gases
GONSUL OMPANY LIMITED R r m US4, LLS
), 630 Dnited Drive
anAlr Liquida company mNC 27713
MULTI-POINT GAS TEST REPORT
Test Dat Dec 8,2023 CERTIFICATE OF ANALYSIS
est Date E b
Grade of Product: EPA Protocol
Part Number: E04NI99E 15A01D3 Reference Numbar:  122-402135167-1
: . : 48C : . A
Equipment: Gas Analyzer (CO) Model : Cylinder Number:  EB0143262 Oylinder Volume:  144.4 CF
Manufacturer : Thermo Environmental Instruments Serial Number : 48C-62460-335/5 k Laboralory: 124 - Durham (SAP) - NG Cylinder Pressure: 2015 PSIG
i FGVYE Number: BZz021 Valve Ouilet, 660
: Gag Code: CO,NCNOX 502 BALN Certificalion Date:  Jun 21, 2021
Standard Gas Concentration Dilutor Detail . Expiration Date: _Jun 21, 2024
P : 0 Scientific i Cariifiali [ ltn “EF A ility Protocol for A d Gertification of G Calibwark Tary 20121 P
Sulphur Dioxide (SO2) (4468  PPM  Manufacturer: WEHD $E SODIR-1 21531, Using tha sty on ciad. Anyical Hthadoisgy dous oo oo for anelylicel Itesisance. This oykryies s e analytical
- . . i H ncaralnl slated balows wilh ] F 95%. Thy igniicant i iies which afi: ot of 4hi; i AR
Nitric Oxide (NO) 45947 PPM Model : 146i ; ul alnly & szl wilh & eontidance kevel of are Bre Ao mg:;s :‘I.::spunlles e nolcd‘.adl 2 ge .3 Mixtats areona
Methane (CHs4) - PPM Serial Number : 1180540071 ; Do Mol Lise This Cylnder balow 100 psa_ie 0.7 menspascals.
Carbon Monoxide (CO) e C R ted Act AI‘NALYTICA{-: RtESFLT'IS' tal Ralatr Az
Cylinder No. : EB0143262 -ompeonent GRS l_‘v:, U3l N rotocol [} a tive say
] or Method Uncertainty Datas
Expiration Date : IENF2072 02 NOX 35.00 PRI 5.5 PPIA =7 T 1.4% FAST Traceabie QETIAI302T, DB 2021
NITRIC GXIDE 45.00 PPM 4594 PPM &1 +- 1.4% NEST Traceable 0811412021, 084212021
Multi-point gas test data : SULFUR DIOXIDE 45.00 PPM 44,68 PPM @1 +- 1.0% NIST Traceable 087142021, 06421/2021
: CARBON MONOXIDE 1000 PPM 984.8 PPM Gt +-0.7% NIST Tracsable 051472021
i [
Reference Value (ppm) Analyzer D')SPIay Difference Error | Percent Error [% Error ] | TROGEN Balance
(eem 0.7 0.7 0.7 CALIBRATION STANDARDS
Level 1 |zero 0.0 0.7 : 7'4 7' r Type Lot ID CylinderNo € trati Unicartainty  Expiration Date
Level 2 [20.00% 10.0 10.8 0.8 3 33 NTRM 20061120 CCT08068  49.82 FFPM NITRIG OXIDEINTROGEN V1.0% Feb 02, 2025
Level 3 [40.00% 20.0 20.8 0.8 3. : PRM 12288 DBa5025 9.91 PPK HITROGEN DIGKIDE/AIR +H-2.0% Fab 20, 2020
Level 4 160.00% 30.0 30.9 0.9 2.9 2.9 cMIs 401423838102 CCr05581 4,248 PPM NITROGEN DIOXIDE/NITROGEN e Fab 18, 2023
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0 : HTRK 16011043 CC4732T7 49,02 PPM SULFLIR DIOXIDEMITROGEN +Ho0.3% Jun 17, 2022
- — 0.0 Average Difference (%) 2.97 NTRM 14060119 CCa34277 950.9 PPM CARBON MONGXIDEMNTROGEN  +0.6% Nav 15, 2025
Remark : Measuring Range -0 ppm The SRM. PRM of RGA noled above is oty In reference to tha GUIS used in tha aasay and not part of the snalysis.
#Acceptable Limit + 5% mme
ANALYTICAL EQUIPMENT
Multi-Point Gas Test Chart I Instrument/Make/Model Analytical Principle Last Multipaint Calibration
50 Nicolel 670¢ AHR08DT233 CO FTIR Jun 03, 2021
T Nieslel 5700 AHRDBO1 333 HO FTIR Jun 03, 2021
s 400 Hicolel 8700 AHRDBN 333 NOZ FTIR Jun 03, 2021
H 5 Nicalel 5700 AHR0A01333 SO2 FTIR Jun 03, 2021
g I
% 0.8 Triad Data Available Upon Request
§ 5 NOTES: PO #5221002807
E : GROSS wWT: 28.40kg
0 =2 NET WT: 4.73kg
0 50

Reference value (ppm)

—— Analyzer Display ‘

Calculate by Annrave bv

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

{ACCRED D)

CERT 3082.01

LDNTATIUAILAU

weBinnwnden 0202, 8./...08¢../....2023

Approved for Release

Page 1 of 1
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UBHM (d.f.1ed. Aeuade weddd e
% 5.p.S. CONSULTING SERVICE CO., LTD.

wF 7 gaownalnBu 24 awamalafu anasauns esaiing nanms 1oaon
£ & 1 50l Pranolyatnin 24, Prannlyaibin Rd.. Jomeol, Chalichik, Basghk 10900
", Tel | {6625 035437072 Fa £ [6A2) 5121221, E-mail: saleBpecon.com.. wwespstn £om

0 WAL

nsUiusiisurnnugniiasvasgunsal Microbiological air sampler
(ImpUfuiiieuniu Dry Cal Primary Flowmeter(Defender 510 High Flow) : S/N 136164)

ar ad ar : L
. U3¥ 1pa.il.1ad. meudaiy waddd e
+ S.P.S. CONSULTING SERVICE CO,, LTD.
& S Fanatatan 26, Prasleoiin R Jmgel, sk gk 12600
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Toyan1sUiualey
wahalne tierafiow O 90C (Ma.BOZ) Juimirmaiudivu 29/03/2024
Serial number GOCP M2E61 i b
fivia . ACUARIA ATWAUY TN 101t mmbar
u . Microflaw € 90C avduanivg 0 o«
WA
Q = Hwssl AvdavEaEn Juiiny (mbfmim)
ostd) =@ x ] « oz | aistd)= dwsanslwaiuieTiasmniaidaasunsgn (itmim)
(1.333224 % 7600 % 107 T+IT3) P = aruduTEnAsustiudtey Gadund
R = guwplimnrsusFudy (s o)

P AT
ATILERATNYTUEY

Flow rate fiiid Actual flow rate (mil/min) Actual flow rate
DATA TInATRe Microflow (1 90C HpmpTsazamudus fudiou @ figampTuasarmiu
(lit/min) RS 1| oan Z| Al 3| M4 | ARG | Ay | anergalQstd.) (ivming
1 30 29891 | Z9B95 | 29889 | 29@%6 29887 | 29B9L.A0 2988

HvianmSudioy

{uwanad umanaou)

dnraasy

(uwEMEYT 5ImasTHile)

w Il |
Wl ruaufiudaetg

HFussann

(urwdss inwgaL}

gian s

BT P e e S S ————
madiudisunrugnassuasgininl Microbiological air sampler
(InedFuidisuiiv Dry Cal Primary Flowmeter(Defender 510 High Flow} : 5/N 136164)
T e = )
Uayan1ausumey
wadieion Microfiow & 90C (No,B0a) Auihimatfudios 29/03/2029
Serial number GIER M3095 gl 47 ¢
iitfa AQUARIA ATUAULTIHNIA 1011 mmbar
u | Microflow € 900 ruiudinivd 50 n“
WARINTATHIN
Q = @Rl fuFavaaamaviE fu sy (mbmim}
Qlstd) =0 P x 298 Q{std) = :'l'n'nm11.uaﬂnﬁﬁ<eaoa'lmnﬁan'msm'srm it/ mim)
(1.335224 x T60) x 10° (T+273) [ = prwAuuT A usdTuiey dadurdy
T = gusgiizwmavasUiudoy (eaueadua)
mns1uansafUTuFou
Flow rate figmld Actual flow rate (mi/min) Actual flow rate
DATA FINATE Microflow o 800 sgumgduszntnfummeiudiog @) ﬂqmu.@:‘iw:nmi’u
{tit/min} Al 1| miai 2| oS 3] edsila | ASE s | wde | wimsghstd.) (tmin)
1 30 29887 | 296%4 | 29898 | 29890 29885 | 29B90.80 2985
HimsuFudioy

(uwaqal waangaam)

faiavdey

(umgnaun snasslin

dawdindauauiiudnadng
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ISOCAL TECHNOLOGY CO.,LTD.

Industrial Instrument Calibration Center
1707405 Moo 3 Serithai Rd., Kannayao Kannayao Bangkok 10230

Certificate Number

Customer

Tel. 0-28906-3040-1 Fax. 0-2919-9948

Certificate of Calibration

E23/0599B

S.P.5. Consulting Service Co.,Ltd.

7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol,
Chatuchak, Bangkok 10800

ISOCAL TECHNOLOGY CO.,LTD.

[SOCAL Calibration Report

Equipment Name
Model

Serial No.

ID No.
Manufacture
Environment

Location of Calibration :

Date of Received

Date of Calibration
Date of Issued
Condition as Received
Calibration Method

Hot Wire Anemometer

425

02591869

BOZ2

Testo

Ambient Temperature (2za3+2) %
Relative Humidity (50 + 15) %
In-Lab

19-Dec-2023

20-Dec-2023

25-Dec-2023

Normal

Calibration Procedure Number WE-119

Certificate Number ¢ E23/0599B

Equipment Standards Used

Q431637 i L202304196-001

Definitions : -
* 8l Unit - International System of Units

The reported uncertainty is based on & standard uncertainty multiplied by a coverage factor k = 2,
providing a level of confidence of approximately 95%

This certificate is issued in accordance with ISO/IEC 17025:2017 and the conditions of accreditation
granted by the Accreditation Body which has assedssed the measurement capability of the laboratory
and its traceability to recognized national standards and to the units of measurement realized at
the corresponding national standards laboratory, The result relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior writted approval
of the Head of Calibration Laboratory of Isocal Technology Co.,Ltd.

Calibrated by :  Mr, Panya Darasom Approved by @

Technicial ( Mr. Narong Phetjaroon )




ISOCAL TECHNOLOGY CO.,LTD.

[SOCAL Calibration Report

Certificate Namber : E23/0599B

Result of Calibration :  Adjustment ( No )
Function : Air Velocity Measurement

Standard Reading UUC Reading

(ms8) (msS)

1.02 0.96
2.02 1.96
4.04 3.95
6.05 5.95
8.05 7.94
10.07 9.94
12.04 11.96

FM-15-3:00



CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Praserl Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkaok 10230

CALIBRATION LABORATORY CO.,LTD.

2/110-11,14,55 Soi Prasert Manukit 22 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tal. 02-575-0353-4 Fax: 02-578-2672  www.caklaboralory.com  E-mailsale@ea-aboratony com

Tel 02-578-0363-4 Fax; 02-578-2672  www.callaboralory.com  E-mail:salaificaHaboraiory.com
ch NSC-TISITIS 17028
CALIBRATION 0083 CLC
Acoredited Accredited
RO IS LTORs oLe SO TR L TOnN

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

ENCLATURE : MIDITY/TEMPERA DATA LOGGER
NOMENC Hy RATORE NOMENCLATURE :  HUMIDITY/TEMPERATURE DATA LOGGER
MANDEACTURER v R MANUFACTURER : HTI
MODEL . HT=2
ODEL./ TXPE 0 MODEL / TYPE ¢ HT-2000
SERIAL NO. © 2021020002298 i s . SisiRiER
LD, NO. 3 1
GLED. Y el DATE OF CALIBRATION : 01 June 2023
JOB CONTROL NO, : 230530057620
ENVIRONMENT CONDITIONS :
CUSTOMER :  S.P.S. CONSULTING SERVICE CO., LTD. e
Temperature : (23t 2 % Relative Humidity : (55t 10) %RH
7 SOI PHAHOLYOTHIN 24 ROAD., JOMPOL,
CHATUCHAK, BANGKOK 10900
PROCEDURE USED :

This instrument was calibrated under procedure No. W1-305-74. The calibration was performed by using Chilled Mirror

DATE OF RECEIVED : 30 May 2023 DATE OF ISSUED : 02 June 2023
Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratery Co., Ltd.

Report of calibration screening must not be taken in part, Except complete, Without the approval of the Calibration Laboratory Co., Ltd.
REFERENCE STANDARD USED :

Calibrated By : Tanawan Seenam-Ngoen Chilled Mirror Hygrometer, Edgetech Mode! Dew Master S/N. 36151,
Calibration Engineer Temperature & Humidity Chamber, PGC Model 9141-3114 S/N.0802282.
TRACEABILITY :
The measurements are traceable to International System of Units (1), through Thunder Scientific Corporation.
Approved By : Mongkol N oteoahboEn. Certificate No. 21028, Duc Date 09 December 2023,
Authorized Signatory
UNCERTAINTY :
02 June 2023
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the by the coverage factor k= 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.
International System of Units ( 51) It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23057620 Certificate No, Q23057620
F3-011-04/01-12 page 1 of 3 F3-011-04/01-12 page 2 of 3

. CIEE

l?ﬂncallbraﬂm-\

clccalibration



CALIBRATION LABORATORY CO.,LTD. iﬁﬂku/;ﬂf

2110-11,14, 55 Soi Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 T

Tel. 02-578-0353-4 Fax: 02-578-2672  waw.calabortory.com  E-mailsale@cal-iaboratory.com
NEC-TISITIS 17025

c'-c CALIBRATION BUse

Accredited
IBOSINC L70EE cLe

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring humidity/temperature data logger.
CALIBRATION DATA
1. CORRECTION OF TEMPERATURE

Test point Actual Temperature DUC Reading Correction Uncertainty
) £ (°c) {%e) (°c)
20,0 20,01 20.1 -0.09
25.0 25.01 250 +0.01 0.40
30.0 30,00 299 +0.10
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Carrection Uncertainty
(°c) (%RH) (%RH) (%R + (%RI1)
25 35.00 46.5 -11.50 1.20
25 50,00 584 -8.40 1.20
25 64.99 722 -7.21 1.40
Note. The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 02 Page 48 of 138
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23057620
page 3 of 3

F3-011-04/01-12

@clecalibration
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NSC-TISI-TIS 17025

AATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0304 MTC No. EEL. BP. 109/0267

CALIBRATION CERTIFICATE

Submitted by : 8.P.S.Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical 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 Calibrator Temperature :(23+3)°C
Manufacturer :ACO Relative Humidity : (50 + 15) %

Model 12127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A 5/N 122037.

2. Measuring Amplifier Bruel&Kjaer 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 Analyzer Keithley 2015-P 5/N4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on [EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

The information on actual réading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt : 22 Feb. 2024

Date of Calibration 4 Mar. 2024

= NSC-TISIFTIS 17025
AYTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP. 109/0267

Request No. 21-67/0304

The reported expanded uncertainty is based upon a standard unceriainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20p1Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 i g +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.65 +0.50 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included. i
Calibrated by : Approved by : a:

(Mr.Weerachai Decchaiyae)

_—
Electrical anﬂﬂ&m“‘ds Laboratory

Industrial Metrology and Testing Service Centre
Ref : 2011267022200795001
End of Certificate 2/2

4 Mar. 2024
5 Mar. 2024

Date of Calibration

Date of Issue

The results relate only to the itemns tested/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission s obtalned from the governor of TISTR,

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambion Khlong Ha, Amphioe Khlong Luang, 5ol 10, Bangpoo Industrial Estate, Sukhurnvit Road, 186 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Armphoe Muane, Changwat Sarmudprakan 10280, Thalland  Thaitand

Tel. (66) 0 2577 9000 Tel. (66) O 2323 1672-80 ext. 115, 116 Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66} 0 25T B592

E-miail : rurmpaigtistr.orth Websitewaww tistr orth E-mail : mtcatistrorth E-mail ; sumaleagtistrorth

The results relate only to the items tested/catibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission s abtained from the govemor af TISTR

FM.BLMTC.002 Rev.8

Head Office Office/Laboratory Office

35 Mu 3 Tarmbon Knhlong Ha, Amphoe KMong Luang, 5ol 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahoryothin Read, Chatuchak, 8anekok 10900,
Changwat Pathumthani 12120, Thaitand Amphos Muane, Changwat Samutprakan 10280, Thalland  Thaitand

Tel (66) 0 2577 9000 Tel, (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Faw. (66) 0 2579 8592

E-mail - rumpaigtiste.or th Websiteswww tistror.th E-mail : micatistrorth E-mail - surnaleeg@tistrorth
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Sound Level Meter Calibration Report

Aconstic Calibrator Data

Brand

Madel

Calibration Range

ACO

2127

94 dif, 1600 He

Mumber

Serial Mo,

Last Calibration

Due Date

AC 03756

130006

04 March 2024

04 Murch 2025

tion Dhata

Sound Level Meter Thta

Calibrution Data

SLM Mo

Brand

Dol

Serial Mo,

Date

Actual Reading [dB]

Before Adjustment

After Adjustment

ACO-B4B

ACD

G236

00222308

18 April 2024

Acoustic Certified Value § Thailund Institute of Scientific and Technological Research (TISTR)

93.85 + 0.10 JB

Nuise _112/24
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand | ACO | Number [ AC 03/56 |
Model j 2127 | Serial No. | 130006 |
Calibration Range | 94 db, 1000 He | Last Calibration | 04 March 2024 |
Due Dute | 04 March 2025 |
Calibration Data
Sound Level Meter Bata Calibration Data
Actual Reading [JI]
SLM No. Brand Muodel Serial No. Date
Before Adjustment After Adjustment
ACO-BO3 ACD 6208 00222297 18 April 2024 93.9 93.0
ACO-B18 ACO B236 00172048 18 Apnil 2024 94.0 839
ACO-B2E ACO 6236 00182009 18 April 2024 a4.0 92.9
ACO-B28 ACO 236 00182011 18 Apil 2024 93.8 838
ACO-B33 ACO 6238 00182015 18 April 2024 93.9 93.9
ACO-B41 A0 6238 00192032 18 April 2024 94.0 93.9
Acoustic Certified Value : Thailand Institute of Scientific and Technolsgical Research (TISTR) 93.85 + 0,10 JdB

Calibrated by ©
(M. Adul Dangklom )

Approved by &
J (M. Peern Detudom)

Calibrated by @

(M. Adul Dangklom )

Approved hy

\\ (Mr. Peera  Detudom )
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QUALITY CALIBRATION CO.,.LTD. NS
g%

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 Heesnira
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 P

NSC-TISI-TIS| 7025
CALIBRAT.ON 0049

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24E0681
REFERENCE No: 71961-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE:10F2

Certificate of Calibration

pH METER
DKK TOA

HM-25R

760205

BQL-183

USED ITEM

TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA T RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

PRASERT D.

23-Jan-24

PONGYAK .

24-Tan-24

23-Jan-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-G010 REV 03

CERTIFICATE No : 24E0681 PAGE:2 OF 2
Calibration Report

EQUIPMENT : pH METER

MANUFACTURER : DKK TOA MODEL : HM-25R

ID No : EQL-183 SERIAL NUMBER : 760205

RECEIVED DATE : 23-Jan-24 CALIBRATION DATE  : 23-Tan-24

AMBIENT TEMPERATURE : 25°C+1°C RELATIVE HUMIDITY : 50 %RH 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL S?_‘%]::w, CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC767907 4880-13836406 29-Dec-24
2) pH STANDARD SOLUTION 00651-08 CC765602 4881-13757019 18-Nov-24
3) pH STANDARD SOLUTION 00651-10 CC767180 4882-13813369 14-Dec-24
4) PROCESS CALIBRATOR CA150 9186079 23E1312 19-Apr-24
5)BATH 260014 . 1247 48074 23T9014 13-8ep-24
6) THERMOMETER WITH PROBE' 421504 55000379 23T9623 13-Sep-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT -
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH

mv uuc CORRECTION UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) MEASUREMENT FACTOR
(= mV) k
177.48 178 -0.52 0.59 2.0
0.00 1 -1.00 0.59 2.0
-177.48 -177 -0.48 0.59 20
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 202F0138MK.
STANDARD pH UUC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (pH) (pH) & pH) k
4.0061 4.01 -0.004 0.013 2.0
6.9994 7.00 -0.001 0.013 2.0
10.0070 10.01 -0.003 0.014 2.0
3. PERCENT SLOPE 97%
4. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD uuck IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
(C) (&) (mm) (&9 &0
24.999 25.0 80 -0.001 0.21

UUC : UNIT UNDER CALIBRATION

THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY M
FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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CERTIFICATE No : 23E3129 PAGE:10F2 et o, PAGE :2OF 2
REFERENCE No : 687152 Calibration Report
Certificate of Calibration 4 i B
MANUFACTURER H TOA-DKK MODEL E: HM-41X
ID No i EQL-199 SERIAL NUMBER 3 784878
EQU[PMENT X H METER RECEIVED DATE ¥ 29-Mar-23 CALIBRATION DATE $ 29-Mar-23
° 2 AMBIENT TEMPERATURE G 25°C=+1°C RELATIVE HUMIDITY : 49 %RH + 10 % RH
o S : et CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT WAS
TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH CALCULATED

MODEL : HM-41X VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION,.
2. REFERENCE STANDARD INSTRUMENTS :-
SERIAL No/
SERIAL No : 784878 INSTRUMENT MODEL i CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
Hiha : EQL-199 \ pH STANDARD SOLUTION 00651-08 ceT18727 4881-12110709 31-Mar23
; pH STANDARD SOLUTION 00651-10 CC747845 4882-13159657 02-Mar-24
CONDITION AS RECEIVED : USED ITEM 4) PROCESS CALIBRATOR CA150 9186079 22E1145 31-Mar-23
5) BATH 260014 1247 48074 22T9870 13-Sep-23
SUBMITTED BY . TEST TECH CO., LTD. 6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
30,32 RAMA 11 SOI 63, RAMA I RD., SAMAEDAM, 4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
BANGKHUNTHIAN, BANGKOK 10150 5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-

- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH

mVv uuc CORRECTION UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) MEASUREMENT FACTOR
CALIBRATED BY : PRASERT D. (& mV) K
177.48 177 0.48 0.59 2.0
TALIBRATION DATE : 29-Mar-23 0.00 0 0.00 0.59 2.0
-177.48 -178 0.52 0.59 2.0
2. DISPLAY UNIT WITH pH ELECTRODE S/N: N/A
STANDARD pH UUC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (pH) (pH) ( pH) k
4.007 4.01 ~0.003 0.013 2.0
7.003 7.00 0.003 0.013 2.0
10.003 10.01 -0.007 0.014 2.0
ATEREINEDEY : - R 3. PERCENT SLOPE 95%
PONGSAK J. 4, DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
* ERTAINTY
ISSUED DATE : 30-Mar23 STANDARD uuc IMMERSION CORRECTION UNC
READING READING DEPTH OF MEASUREMENT
RECEIVED DATE 4 29-Mar-23 (&) (€9 (mm) (9] 0
25.002 25.0 80 0.002 021

UUC : UNIT UNDER CALIBRATION
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 A COVERAGE

:
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF PACIRRA EROYIDING A-LEVEL QR COIUIRENGE ALFROMIMATEL L 1%,
QUALITY CALIBRATION CO., LTD. END OF CALIBRATION REPORT
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Metrohm Siam Ltd.
979/111-115 5.M. Tower 33rd Floor,
Phahonyothin Rd., Phayathai,
Phyathai, Bangkok 10400 THAILAND
Phone  (466)0 2298 0864

Fax (+66)0 2298 0865

E-mail: service@metrohm.co.th
www.metrohm.co.th

Date of Issue
Certificate No.

Customer Company

Instrument Manufacturer
Instrument Type

Model

Instrument Serial Number

Calibration Place

Environment Status

Date of Receipt

Date of Calibration

Job Number

Condition of Calibration Item
Result of Calibration
Calibrated By

Approved By

NSC-TISI-TIS17025
CALIBRATION 0376

Certificate of Calibration

21 August 2023

231872/ME

Test Tech Co., Ltd.

30,32 Rama II Soi 63, Rama II Rd.,Samaedam,
Bangkhunthian,Bangkok 10150

Metrohm

pH meter

781

1781001011219 (ID : EQL-131)

Laboratory, Test Tech Co., Ltd.

30,32 Rama II Soi 63, Rama II Rd.,Samaedam,
Bangkhunthian,Bangkok 10150
Temperature : 22.65°C = 0.15°C
Humidity : 63.25% + 2.75%

18 August 2023

18 August 2023
CAL230577/ME

Used Item

[X] Without Adjustment [ ] Adjustment

Mr. Monton Tontun

Authorized Signatory

[ ] Mr. Kowit Photaeng

'[/] Mr. Patipon Musigapala

[ ] Mr. Teerayut Cheepdamrong

The uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full except with the prior written approval of the issuing Laboratory Metrohm Siam Ltd.

Issue: Rev 06, 26 Nov 2012

Pages 1 of 4

FM-09

£2 Metrohm

Metrohm Siam Ltd.
879/111-115 5.M. Tower 33rd Floor,
Phahonyathin Rd., Phayathai,
Phyathal, Bangkok 10400 THAILAND
Phone  (+66)0 2298 0864

Fax {+66)0 2298 D865

E-mail:  service@metrohm.co.th
wwww.metrohm.co.th

Calibration Report

Certificate No: 231872/ME

1. Reference Standards

NSC-TISI-TIS17025
CALIBRATION 0376

Item Description/Model Serial No. | Manufacturing| Certificate No. Due Date
1 [Digital Multimeter 34401A MY41054280 Agilent E1U231457 25 Mar 2024
2 [Multifunction Calibrator MC3 30328644 Beamex CAL0252-22P0214| 15 Nov 2023
3 |Temperature and Humidity Logger 62_225348 Ebro 1.202209318-001 28 Sep 2023

2. The measurement standards are traceable to International system of units (SI) by mean of an unbroken

chain of calibration via accredited calibration laboratory, National or International metrology institute.

3. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.
4. The results of test were found accurate as shown on date and place of test only.

5. Procedure Used :
On-site method WI-02 by substitute measurement with digital multimeter (DC Voltage)
On-site method WI-02 based on BS 3145 : 1978 (pH)
On-site method W1-02 based on CEITEC 751 : 1983 (Temperature)

6. The calibration results apply only accuracy of display unit pH meter. User shall be electrode test and

calibrate pH meter with traceability standard buffer.

Issue: Rev 06, 26 Nov 2012 Pages 2 of 4

FM-09
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Calibration Report

Certificate No: 231872/ME
Certificate No: 231872/ME
1. Input I (DC Voltage)

3. Temperature

Range 'STD Setting Tolerance *UUC Reading Uncertainty PT-1000 (385)
{(mV) (mV) (mV) (mV) (xmV)
2V 0.00 1.0 10 1.0 0.1 0.092 STD Setting Nominal Value — SUUC Reading Uity
300.00 299.0 to 301.0 300.0 0.12 () *c) (°c) °c) (£°C)
600.00 599.0 to 601.0 599.9 0.14 1000.0 0 B 15 08 i 0.18
900.00 899.0 to 901.0 899.9 0.15 1077.9 20 195 t0 20.5 20.0 0.18
1900.00 1899.0 to 1901.0 1899.7 0.19 10073 3% A o 258 240 018
-1900.00 -1901.0 to -1899.0 -1899.7 0.19 F116: o B —_— 130.0 0.18
1194.0 50 495 to 50.5 50.0 0.22
2. Input I (pH)* 1385.1 100 99.5 to 100.5 99.9 022
'STD Setting Nominal Value *Tolerance *UUC Reading Uncertainty
(mV) (pH) (pH) (pH) (+pH) Ramarke
414.12 0 -0.017 to 0.017 0.001 0.0019 1. 'STD = Standard Equipment.
354.96 1 0.983 to 1.017 1.001 0.0018 2. *Tolerance according to manufacturer specification and service manual.
295.80 2 1.983 to 2.017 2.000 0.0015 5. 0 = Uit Tl Salibration:
e 3 2983 10 3017 400 wom3 4. The result as per (*) marked are not TISI Accreditation Scope.
177.48 4 3.083 to 4.017 4.000 0.0011
118.32 5 4.983 to 5.017 5.000 0.0009
59.16 6 5.983 to 6.017 5.999 0.0008 M
0.00 7 6.983 to 7.017 7.000 0.0010
-59.16 8 7.983 to R.017 7.999 0.0008
-118.32 9 8.983 to 9.017 8.999 0.0009
-177.48 10 9.983 to 10.017 9.999 0.0011
-236.64 11 10.983 to 11.017 10.998 0.0013
-295.80 12 11.983 to 12.017 11.998 0.0015
-354.96 13 12.983 to 13.017 12.998 0.0017
-414.12 14 13.983 to 14.017 13.997 0.0019

Reference Temperature : 25°C

Issue: Rev 06, 26 Nov 2012 Pages 3 of 4 FM-09 Issue: Rev 06, 26 Nov 2012 Pages 4 of 4 FM-09
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CERTIFICATE No : 23M6754
REFERENCE No : 69854-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE "1 OF 2

Certificate of Calibration

DIGITAL BALANCE

SARTORIUS

BP210S

50736477

EQL-008

USED ITEM

TEST TECH CO., LTD.

30,32 RAMA I SOI 63, RAMA 11 RD.,

SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

PRASERT D.

13-Jul-23

"PONGRAK J.

17-Jul-23

13-Jul-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GOI0O REV 03

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23M6754

EQUIPMENT £
MANUFACTURER 3
ID No H
AIR PRESSURE 2
AMBIENT TEMPERATURE

Calibration Report

DIGITAL BALANCE
SARTORIUS
EQL-008

101 1mbar £ 1mbar
2320+ 120C

CONDITION OF THIS RESULTS OF CALIBRATION

MODEL
SIN

RECEIVED DATE
CALIBRATION DATE
RELATIVE HUMIDITY

PAGE:20OF 2

: BP210S
3 S0736477
1 13-Jul-23
13-Jul-23
H 50%RH + 10 % RH

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGII1
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. 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. THE INTERNAL WEIGHT WAS CHECKED BY USING

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT
1) STANDARD WEIGHT SET
2) STANDARD WEIGHT

MODEL SERIAL No CERTIFICATE No DUE DATE
E2 QK-I-151 M2302013S 02-Feb-25
E2 M2302014S 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2, TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g)

BALANCE READING (g)

CORRECTION (g)

UNCERTAINTY (+ g)

0.0 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
02 0.2000 0.0000 0.000083
05 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 .0.0000 0.000084
5.0 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20.0 20.0001 -0.0001 0.000094
50.0 49,9999 0.0001 0.00012
100.0 99.9999 0.0001 0.00019
200.0 199.9997 0.0003 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 99,9998
3 i 4 2 99.9997
3 99.9998
2 5 4 99,9998
5 99,9998
OFF-CENTER LOADING 0.0001

6. INTERNAL WEIGHT ERROR :0.000499999999988177 g
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY ARLA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERT * ™' s o mems o o
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23M8800
REFERENCE No : 70515-8

Certificate of Calibration

" EQUIPMENT DIGITAL BALANCE
MANUFACTURER : AND
MODEL GR-200
SERTAL No 14243876
ID No EQL-130
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY : PRASERT P.
CALIBRATION DATE 11-Sep-23
APPROVED BY
PUN(J‘WK J.
ISSUED DATE 3 15-Sep-23
RECEIVED DATE : 11-Sep-23

PAGE:10OF2

CERTIFICATE No : 23M8800 PAGE:2 OF 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL GR-200

MANUFACTURER H AND SIN 14243876

ID No : EQL-130 RECEIVED DATE 11-Sep-23

AIR PRESSURE & 101 Imbar + 1mbar CALIBRATION DATE 11-Sep-23

AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 50 %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 :-

~

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

o

THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

el

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN [N FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-Gi

010 REV 03

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 0.0000 0.000084
5.0 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20.0 20.0000 0.0000 0.000094
50.0 50.0000 0.0000 0.00012
100.0 100.0000 0.0000 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 N\d 4 2 100.0001
3 100.0001
2 5 4 99,9999
5 100.0001
OFF-CENTER LOADING 0.0001

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 A

COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CERTIFICATE No: 23M11118 PAGE:10F2

REFERENCE No : 71 188-2
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BCA3202I-18

SERIAL No : 0039407364

ID No : EQL-257
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 501 63, RAMAIIRD,,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150
CALIBRATED BY : PRASERT D.
CALIBRATION DATE : 09-Nov-23
APPROVED BY :

#PONGHAK J.
ISSUED DATE : 13-Nov-23
RECEIVED DATE : 09-Nov-23

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

F-GO10 REV 03

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 8§09-4584
www.qcalibration.com

CERTIFICATE No: 23M11118 PAGE:20F2
Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL : BCA3202I-18
'MANUFACTURER : SARTORIUS S/IN f 0039407364
ID No 3 EQL-257 RECEIVED DATE : 09-Nov-23
AIR PRESSURE H 1010mbar + Imbar CALIBRATION DATE 09-Nov-23
AMBIENT TEMPERATURE : 232 Cx12C 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 ZEROQ
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.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET - 0094-51 23M1296 07-Feb-24
2) STANDARD WEIGHT --- QK-1-009 23M1297 07-Feb-24
3) STANDARD WEIGHT - QK-1-010 M23020038 01-Feb-25

w

. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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)
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2, TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 2500 g WAS O g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

v

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.00 0.00 0.012
10.0 10.00 0.00 0.012
20.0 20.00 0.00 0.012
50.0 50.00 0.00 0.012
100.0 100.00 0.00 0.012
200.0 200.00 0.00 0.012
500.0 500.00 0.00 0.012
700.0 700.00 0.00 0.012
1000.0 1000.00 0.00 0.012
2000.0 2000.00 0.00 0.012
3000.0 3000.00 0.00 0.012
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 1000.00
3 1 4 2 1000.00
3 1000.00
2 S 4 1000.00
5 1000.00
OFF-CENTER LOADING 0.00

NOTE : THIS CALIBRATION WAS CARRIED QUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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= Certificate of Calibration
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A HS[—II‘Ilfl-;IIISDBMs
Equipment: Balance Certificate No.: C01232449
Model: BCA2241-18 Issued Date: 08 July 2023
Serial No. (or ID.): 0043402017 (EQL - 268) Job No.: KSPR2310693
Manufacturer: Sartorius Page: 10of 2
Condition: New
Customer: TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama IIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand.
Environment Condition:  Temperature 23 °C + 04°C
Humidity 59 %RH + 4.2 %RH

Calibration Place: TEST TECH CO.,, LTD. ( 302 Room )
30,32 Rama |l Soi 63, Rama lIRd.,

Samaedam, Bangkhuntien Bangkok 10150 Thailand.

&= DKSH

Certificate No.: C01232449 Page: 2 of 2

Calibration Results:
Without Adjustment
Eccentric Emmor: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
o Nominal Test Value 100 @

@ @ Reference Points (g)

@ @ A B Cc D E

- - 0.0000 | 0.0000 | -0.0001 | -0.0001

Calibration By: Mr. Hattapong Pumnil

Calibration Date: 07 July 2023

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02220533

(Mr. Hattapong Pumnil) (Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory

This cerificate is issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the exp L ly which Is from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

v Aiaosiow maTulal drfia

DKSH Technology Limited

2533 puudygum uyueen lwawszTung nyammuwuas 10260

2533 Road, Bang F Bangkok 10260

Phone: +66 26397000  Email: info. Website: www.dksh. thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C01-14: 12 Sep 20:

Repeatability: Determination of the standard deviation of weighing balance., Readablility 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Eror of indication from nominal or conventional mass value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty i
(9) @ (@ (9) @
0.001 0.00100 0.0010 0.0000 0.00010 2,03
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10001 0.1000 0.0000 0.00010 2,03
0.5 0.50000 0.5000 0.0000 0.00010 2.03
1 1.00001 1.0000 0.0000 0.00010 2.03
2 2.00002 2.0000 0.0000 0.00010 2,03
5 5.00002 5.0000 0.0000 0.00011 2.03
10 10.00002 10.0000 0.0000 0.00011 2.03
20 20.00000 20.0000 0.0000 0.00011 2.02
25 25.00003 25.0000 0.0000 0.00012 2,02
50 49.99996 50.0000 0.0000 0.00013 2,01
100 100.00002 100.0000 0.0000 0.00017 2.00
120 120.00002 120.0000 0.0000 0.00021 2.00
150 149.99998 150.0000 0.0000 0.00023 2.00
200 200.00004 200.0000 0.0000 0.00029 2.00
i Ainasion matutal $7in The End of Certificate
%;%H nzmgz?u%m munl‘w‘[mu n1nm:vmv|::: :%
Phone: +66 2639 7000  Email: info com Website: thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C01-14: 12 Sep 20
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Preventive Maintenance Contract JOB No: LAERI40A346.......... MODEL: ¥ap3......c.ocencssne o SN GERAGITAR

w Part 1: Operational Quallfication (0Q)
Sndumsidgnine | a dodl

Oerar] arvsoumwAies
afofl 1 AR 2209202 v FRONT
swavbuagivuing TTT
Wi 1T ek mn f1dn
fing 30,32 ¥0oIF TR 2 460 63 muumszIne 2 un s LIEIT e
NTANMUNTUAT 10150 ¢ "
st 0-2893-4211-7 [aring | 0-2893-4218 ' “
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T E
fhiarie
fo-wurqn | swnsnun yuiing 4
Annia Wiy y
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TrisAyt 087 3989274 | weiee | - ke | 5
1%
E-mail Iab_center@nestiech.co.th : ©
! a0
n
roositoaglfuiag : Past  Fsl  NA Remark
1.Quick clamping device with wedge B O O
vith Ammey mahulail hiffn chuldnmBimsven dgfnandug) ; K]_':::::hf::_“migmes::;; :'lu:ng g DD g
et 2533 oy in e on rvawszTaus njamma 10260 4: PTFP-Inlet ubing, steam g O O
T 02 693 7000 Email: sudarat sk@cksh com 5. Viton-cone g O O
doniritseamau : qougming A3l Tnsdw 090 678 6925 6. Clamping for glassware g O O
PP = 7. Screw cap (GLES with silicone seal M O O
dmimd hiuvas HIBVI Y M081R 3. PTFP-Inlet tubing, NaOH O O
funniq Specinlist TechnicalService. 9. PP-Distributor with PP-threaded joint 0O 0
Tnyfmi 0938138736 | wving . 10. Distribwtion head, giass O O
Emeil Tirayotjs@dksh.com :; FI;C):;\:[&C;;J“GBZ with silicone seal g 8 g
13. Screw cap GL14 with plastic serewcormection M () O
anmaffuuing | [ [asumdivnsons 14. Display B O O
#urine Fauzsve (o el moem :2 :g:"s”“:t;;“mw"”'m' g 8 g
Auia vinmhaswnasoeinds 4 Aurie Specialist, TechnicalService. 17. Ventilation \:alve O O
S stbsedumrndidn | 2alosJgon it UssiunswSsin 2130024 18, Distillate outlet ubing g O O
19. Erlenmeyer flask B O O
20. Platfrom ga O 0O
; 21. Drip tray g O O
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Diapheagm pump NaOH -

Diaphragm pump HyB0,

Disphragm pump H;O for steam generator
Diaphragm pump HzO for sample
Peristaltic purnp for suction sample
Peristaltic pump for suction receiver
Pinch-solencid valve, steam

Magnetic valve with pressure control
Pinch-solencid vabee, shit-off

. Verprene-bing 4x8 mm.

. Verprene-tubing 4x8 mm.

. Han-return valve for diaphragm pumps
. Tubing reduction PP 51x10x5 mm.

14.
. Silicone tubing 4x7 mm.

. Silicone -tubing 4x7 mm.

. Werprene-tubing 8x12 mm.

. Verprene tubing 4x7 mm.

. Silicone tubing 4x7 mm.

. Ventilation glass

. MNovoprene-iubing 4.8x8 mm.

. Tubing reduction

. Silicone tabing 6310 mm.

. PP-distributor with PP-thread

. SKT-valve (built in with brass fitting)

. Silicene tubing 8x16x80 mm.

. Steam generator A

. PTFE-inlet tubing MaOH

. Silicone bing 8x16 for cooling water inbet

. Silicone tubing 8x16 for cooling water outlet
. Viton-tubing 6x12*50 mm.

32,

Silicone tubing 47 mm.

Silicone mbing 4x7 mm.

.,
g
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Remark

vap 40 only
vap 30,40 only
vap 30,40 only
option

vap 10,40 anly

vap 3040 only
vap 30,40 only

option

arweeuszuv T (Elecical Test

mwdummialdfhesarfeatunadg
sz IhAlFy

ATRTBUANTIIRA B9 (Optical Test)

Main cable

Eleciric wiring

Pumps

Distiibution Head

Condensor

Steam generator

Tubing

Viton cone A

ATYBY Function N54141 (The FunctionTest)

szvuranAIRUANRINAY Steam
szounsdniudh Sample Tube

STULATIAN Na OH

152U Suction 2 Samphe Tube AT Reoeiver



2.3 nwasnnal¥ulan

S. PUMP Pass  Fal A Remark
Pump H,0 Steam v O O
1. TECHNICAL DATA Pass  Fml  NAA Remark - Non-Return Valve B O O
Main Supply 220 volt + 10% 50 Hz with ground 7] O O Pump H,0 Sample (] 0O
Norminal current (] (] AL - Non-Return Valve D D
Pump NaGH H O O
1.1 COOLTHG WATER BATH Pass  Fail NA Remark - Non-Ruturn Valve B O O
Temperature 1520 °C 0O 0O Forr HIBOS O O &
Cooling Water Gutlet O - - Non-Ruturn Vajve O O
Control Tetnperature E o o Pump Suction E ] O
12 OPTICAL TEST VAP3).... Pass il NiA Remark 6. The Following Program Ron © Pass Fail N/A Remark
Screw cap GLI4 B O O Addition H,0 099 see., g O 4
Seew cap GL18 B O O . Addition NaOH 499 sec. O O
Serewcap ity 0O o Addition H,BO, 099 sec, O O @
Distitfation Head M O O ]
Condensor g O O Reaction Time  0-99 mim, g O O
Viton Cone B OO O Distillation Time -9 min O 0O e
Ventilation Valve S T Steam Cepacity  30%-100% o a
Micro Switch Sample B O O . T H O O
2. SYSTEM COOLING WATER INLET Pass  Fal A Remark The Instrument 1 in perfect tochnical shape e
Cooling Water Inlet E 2 O O Remark :
Cooling Water Outlet M 0O O
Magnetic valve O O
3.5VSTEM CONTROL Pass Fal  Na Remark
Key Board M O O
Display = O I
Program & O O e
Adding B,0 g O O vap 30,40 only
Adding NaOH g8 O O
Adding H,BO, O O & vap 40 only
Suction Sample O O vap 30,40 only
4SYSTEM DISTILLATION Pass  Fail  NA Remark
Boiler M O O .
Level Sensoc a (]
Novprene-Tubing M O O
Solenoid Valve Shui-Off B O O
Solenoid Valve Steam B O O
Excess Pressure Detector O G
Ventilation Valve O O s
Heater E D D ______________



Part 3: dynmiumynudrunniin (General Technical Suppor) 31 Error Code

3. mahigaTaish ( Bisie maintenance)
Tha miCro-proosEsar continually surveys all tha funaotions. of the
dﬂnhﬂmwmnmunnmm&iu shiram o the
mignal,

dsplay and d by an
Cleaning
Giass parts and suction pump should be ceansd before long Error message Measures
perods of non-usage (i.s. holidaya) This way blockages caused
by crystalline deposits are avoided [ He tap water ]&f‘;:;’:‘“‘“"’““b"
Ensure ths tag is tumed on
The following program should be run:
Addition H,BO, 0 a [Ne sample tub.j Insest tube
Addition H,0: 153
Addition NaOH: 0 s
Raaction time: 0 s ;
Distifation time: 7 min E'"‘"" SUCLIGAOINO) ]cmmofunks
Steamcapacity. 100 %
Suction ime:; 0 3
i Low water Chack the waler inlet cistiled
Place an empty digeation tubwe and an Erlenmeyer flask inte pasi- [ Prass Eniwr ]H,o
tion, and siart the program.
In case of extreme daposits in the glassware you can clean the 1l
system by putting about 10 ml of sulphuric acid into the digestion This ol -
twbe. ( Flilinag Jmlsshmmmls
Bieam gensretor THiaecd
Aftar the abova tionad SMOrE Are wtod. the ]
message & deplayed.
ErTor massape Measures
Enter ol of
st [ CHe . .
(Sattanatiate:” Jlmommm o os
Clhar sor messegas.
Ervor mensag Massures

Message disappaars o soon
R

Eu TN 1m|n]m" v

oatinuesEnter Enter=oontins of b
program
Raeset=Standbyv.mode
Check

FProgram l S -
yndetined -ﬁ-
T
pPrasevis
; Switch the systen off and cal
(Comer ereer ) e




