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Calibration Certificate ID
TH2069-031-031423-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+662 723 0382

MT-TH.ServiceSupport@mt.com

METTLER TOLEDO

NSC-TISI-TIS 17025

CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: SGS (THAILAND) CO.,LTD.
Address: 1/209,1/211 Moo 1, Ban Chang
City: Ban Chang Contact: Hatairat Linjee
Zip / Postal: 21130
State / Province: Rayong
orcertumbers IR
0332710061

Weighing Device

Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: X$205DU Asset Number: N/A
Serial No.: B036065880 Terminal Model: SAT
Building: LABORATORY Terminal Serial No.: B036065880
Floor: 1 Terminal Asset No.: N/A
Room: BalancelLab
Max. Capacity Readability (d)
1 81g 0.00001 g
2 220 g 0.0001 g
Procedure
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.
The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to
accommodate specific calibration conditions.

I S T R

As Found Start: 20.1 °C End: 19.9 °C Start: 71.6 % End: 60.2 %
As Found Calibration Date: 14-Mar-2023 Calibrator:
As Left Calibration Date: N/A
Issue Date: 15-Mar-2023
Approved Signatory:

Technical Manager / Head of Calibration Center

Software Version: 1.23.1.70 © METTLER TOLEDO Page 1 of 5

Report Version: 2.16.32 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.
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Calibration Certificate ID

TH2069-031-031423-ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability

Test Load: 70 g

As Found As Left As Found

3 .
1 70.00005 g N/A As Leit 1 (Test Point)
2 70.00004 g N/A
3 70.00006 g N/A
4 70.00005 g N/A
5 70.00004 g N/A
6 70.00005 g N/A
7 70.00004 g N/A
8 70.00005 g N/A
9 70.00006 g N/A
10 70.00005 g N/A
Standard
Deviation 0.000007 g N/A
6
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g
Position As Found As Left
1 100.0000 g N/A
2 100.0001 g N/A
3 99.9999 g N/A
4 100.0000 g N/A
5 100.0001 g N/A 1d 1d
2 5
Maximum
Deviation 0.0001g N/A As Found
The "d" in the graph represents the readability of the range/interval in which
the test was performed.
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Calibration Certificate ID
TH2069-031-031423-ACC-TH

METTLER TOLEDO

Error of Indication

- Reference Value m Error of Indication Expanded Uncertainty “

As Found
1 0.00000 g
2 0.01000 g
3 0.10000 g
4 0.99999 g
5 4.99998 g
6 9.99999 g
7 20.00000 g
8"’ 50.00005 g
9 100.0001 g
10 150.0001 g
11 200.0001 g

0.00000 g
0.01000 g
0.10000 g
0.99998 g
4.99997 g
10.00000 g
20.00000 g
50.00005 g
100.0001 g
150.0001 g
200.0001 g

0.00000 g
0.00000 g
0.00000 g
-0.00001 g
-0.00001 g
0.00001 g
0.00000 g
0.00000 g
0.0000 g
0.0000 g
0.0000 g

0.016 mg
0.018 mg
0.022 mg
0.032 mg
0.048 mg
0.061 mg
0.082 mg
0.12mg
0.21 mg
0.32 mg
0.37 mg

NININDNINININDNININDININDIN

"The calculated uncertainty was replaced by the CMC (Calibration and Measurement Capabilities) value because the calculated uncertainty

was smaller than the CMC value.
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For improved legibility of the graphics
only increasing measurement points
are shown and measurement points
close to zero are not displayed.

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the

coverage factor k& — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95 %.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.:

Certificate Number:

Thermo Hygrometer

Equipment No.:

Certificate Number:

WS28
178498

IN51

SG-H-00144/66

Date of

Issue:

Calibration Due Date:

Date of

Issue:

Calibration Due Date:

01-Apr-2022
17-Sep-2023

17-Feb-2023
15-Feb-2024

Software Version: 1.23.1.70
Report Version: 2.16.32
Form Number: F103C

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.
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Calibration Certificate ID M ETTI_E R To I_ E DO

TH2069-031-031423-ACC-TH

Remarks

FACT adjustment functionality activated

Equipment condition: Good

Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.
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Calibration Certificate ID METTI.ER TOI.EDO ar\ e

TH2069-031-031423-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.
Temperature coefficient for the evaluation of the measurement uncertainty in use: 15-10%/K

Temperature range on site for the evaluation of the measurement uncertainty in use: 5K

Linearization of Uncertainty Equation

1| 0.00001g 81g = 0.017 mg + 0.00560 mg/g - R
2| 0.0001g 220 g U = 0.06 mg + 0.00554 mg/g - R N/A

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

0.00220 g 0.017 mg 0.77% N/A N/A
0.02200 g 0.017 mg 0.078% N/A N/A
0.22000 g 0.018 mg 0.0083% N/A N/A
2.20000 g 0.029 mg 0.0013% N/A N/A
220.0000 g 1.3 mg 0.00058% N/A N/A
E 9
E =
z 2
§ T
5 S ool N
2 g
z g
P P I
25 50 75 100 000001 0.0001  0.001 0.01 0.1 1 10 100
Weighing Range [%] Reading [g]
As Found As Left
The weighing range shown in the absolute uncertainty graph refers to the first interval/range of the device.
Software Version: 1.23.1.70 © METTLER TOLEDO Page 5 of 5
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Attachment to Calibration Certificate:
TH2069-031-031423-ACC-TH
GWP® Certificate

GWP®
Certificate

As As
Found Left

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.
Tests Performed: As Found As Left No adjustments/modifications made. As Left results

correspond to As Found.

Process Requirements

Weighing Tolerance: 1% | Smallest Net Weight: 0.01000 g Safety Factor: 2

Safe Weighing Range

Relative Measurement Uncertainty [%)]

/
/

Measurement Uncertainty

Weighing Tolerance: 1%

Safe To Weigh

Weighing Range [g] Capacity

0.00001 g 0.001687 g 0.01000 g
Readability Smallest Net Weight
Minimum
Weight
Determined

While the values in this graph reflect the actual calibration results, the measurement uncertainty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.

Software Version: 1.23.1.70 © METTLER TOLEDO Page 1 of 4
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Form Number: F103C written permission of the issuing calibration laboratory.



Attachment to Calibration Certificate: METTLER TOLEDO

TH2069-031-031423-ACC-TH
GWP® Certificate

Minimum Weight

As Found Minimum Weight Table

Range 1
Safety Factor
Tolerance 1 2 3 5 10
0.1% 0.016961 g 0.034113 g 0.051461g 0.086758 g 0.178664 g
0.2% 0.008456 g 0.016961 g 0.025513 g 0.042763 g 0.086758 g
0.5% 0.003377 g 0.006761 g 0.010153 g 0.016961 g 0.034113 g
1% 0.001687 g 0.003377 g 0.005068 g 0.008456 g 0.016961 g
2% 0.000844 g 0.001687 g 0.002532 g 0.004222 g 0.008456 g
5% 0.000337 g 0.000675 g 0.001012 g 0.001687 g 0.003377 g

The minimum weight table applies to the fine range of the weighing device.

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table
Range 1
Safety Factor
Tolerance 1 2 3 5 10
0.1% 0.016961 g 0.034113 g 0.051461 g 0.086758 g 0.178664 g
0.2% 0.008456 g 0.016961 g 0.025513 g 0.042763 g 0.086758 g
0.5% 0.003377 g 0.006761 g 0.010153 g 0.016961 g 0.034113 g
1% 0.001687 g 0.003377 g 0.005068 g 0.008456 g 0.016961 g
2% 0.000844 g 0.001687 g 0.002532 g 0.004222 g 0.008456 g
5% 0.000337 g 0.000675 g 0.001012 g 0.001687 g 0.003377 g

The minimum weight table applies to the fine range of the weighing device.

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past

until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:
1. If "N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.
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Attachment to Calibration Certificate: METTLER TOLEDO D ar 1iAA

TH2069-031-031423-ACC-TH
GWP® Certificate

Measurement Results

Results Summary

As Found

As Left s/ ~/ ~/

' =Passed
X =Failed

1\ = Safety Factor not met

Repeatability

Test Load: 70 g

Control Limi Sid.Deviaton | Resut | Std. Deviaton m

0.1% 0.000005 g X

0.2% 0.000010 g v !\

0.5% 0.000025 g v v
0.000007 g 0.000007 g

1% 0.000050 g v v

2% 0.000100 g v v

5% 0.000250 g v v

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

TestLoad: 100 g

0.1% 0.0500 g v v
0.2% 0.1000 g v v
0.5% 0.2500 g v v
0.0001 g 0.0001g
1% 0.5000 g v v
2% 1.0000 g v v
5% 2.5000 g v v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.1.70 © METTLER TOLEDO Page 3 of 4
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Attachment to Calibration Certificate: METTLER TOLEDO O Ary 71
TH2069-031-031423-ACC-TH o ‘
GWP® Certificate

Error of Indication

As Found

T S S S
0.00000 g 0.00000 g N/A
20.00000 g 0.00000g | 0.01000g | 0.02000g | 0.05000g | 0.10000g | 0.20000g | 0.50000 g
50.00005 g 0.00000g | 0.02500g | 0.05000g | 0.12500g | 0.25000g | 0.50000g | 1.25000 g
100.0001 g 0.0000g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000 g
150.0001 g 0.0000g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
200.0001 g 0.0000g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000 g

L resut R v v v v v

As Left

T T S W
0.00000g | 0.00000 g N/A
20.00000g | 0.00000g | 0.01000g | 0.02000g | 0.05000g | 0.10000g | 0.20000g | 0.50000 g
50.00005g | 0.00000g | 0.02500g | 0.05000g | 0.12500g | 0.25000g | 0.50000g | 1.25000 g
100.0001g | 0.0000g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000g
150.0001g | 0.0000g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
200.0001g | 0.0000g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g

L res IR v v v v v

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
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RECALIBRATION
TISCH
‘ ‘ y. November 28, 2023

Environmental

Calibration Certification Information
Cal. Date: MNovember 28, 2022 Rootsmeter S/N: 438320 Ta: 294 K
Operator:  lim Tisch Pa: 743.8 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/N: 1290
Vol. Init Vol. Final AVol. ATime AP aH
Run (m3) {m3) (m3) (min]) (mm Hg) {in H20}
1 1 2 1 1.3960 3.2 2.00
2 3 4 1 0.9800 6.4 4.00
3 5 6 1 0.8770 8.0 5.00
4 7 8 1 0.8370 88 5.50
5 9 10 1 0.6930 12.8 8.00
Data Tabulation
Pa )( Tstd
Vstd Qstd 'J 2k ("ﬁt? Ta ) Qa |f 5“( Ta/Pa )
(m3) (%-axis) {y-axis) Va (x-anis) {y-axis)
0.9944 0.7123 1.4133 0.9957 0.7133 0.8862
0.9901 1.0103 1.9987 0.9915 1.0117 1.2532
0.9880 1.1266 2.2346 0.9853 1.1281 1.4011
0.9869 1.1791 2.3436 0.9882 1.1807 1.4695
0.9816 1.4164 2.8265 0.9829 1.4183 1.7723
m= 2.00726 m= 1.25651
QSTD = -9.0224? QA b= -0.01409
= 0.99994 r= 0.99594
Calculations
Vstd=|Avol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol{(Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
Qstd= 1/m ((,Jﬂl-i (;%H)(%))-h) Qa= Um ((,Ifaﬂﬁ Ta/Pa }) -h)
Standard Conditions
Tstd: 298,15 = RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue TOLL FREE: (877)263-7610

Village of Cleves, OH 45002 FaX: (513)467-9009
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KINETICS CORPORATION LTD.

senuaanstanuazlfiiaugilnsainsatnnaniwainid
Fuift : 24 nunug 2566
uiEnduAn : Teledyne API
wnsiargingnl | ininsile « 5881

ANAT ( WiaTu . SGS (Thailand) Co., Lid.

sedagngal / 1AFRaila | CO Analyzer
furssmynsni / inFasiie - T300

ARAERVIZZGD)

TR, L ) TEST VALUES
1 |RANGE 1-1000 PPM 50,0 50.0
2 |sTaBILITY <1 PPM 0.01 0.01
3 |CO MEASURE 2500 - 4800 my 3909.3 4017.3
4 |CO REFERENCE 2000 - 4800 mV 3376.8 34725
5 [MRRATIO 11=-13 1.161 1.2
& |PRESEEURE 25- 35 in - Hg-A 28,8 20.0
7 |SAMPLE FLOW B00 2 10% ecimin 848 828
8 |SAMPLE TEMP 48:4'C 48.4 467
9 |BEMCH TEMP daea’e 480 48.0
10 |WHEEL TEMP ga+2 0 6A.0 B7.8
11 |BOX TEMP AMBIENT +5 0 33.4 38,3
12 |PHT DRIVE 250 - 4750 my 25417 2360.6
13 |CO SLOPE 1003 1.058 1.020
Il 14 |cooFFser 0.0+£0.3 0.049 -0.049
15 |CO READING (AMEIENT) PPM 0.283 0.021
16 |ELECTRICAL TEST 40+ 2 PPM 40.0 403
17 |WOLTAGE TEST +5Y 12V +18V 15V 5.18 12.16 11629 -15.20 5.18/12.16 16.29 ~15.20
18 |ZERO GAS 0.00 PPM ot | 0034
19 |3BAN GAS 40.0 PPM 42,590 40,143
URIEME

. o & + >
- ¥inmaulfiens Sintered Filter 1 8, Spring 1 3. C-ring 2 Ju

VERIFIED

DATE M o Lo

aaunuE i (Signature)

ABINITRNAINHANN A UM ALIA NFUNARRS | ATUWSTE HOFIUNTME Tnadwl : 0-2515-8987
LT 388 DULTEATAIEN WIeEUMENEY Rasdng N 10900 Tnsdd : 0-2515-8998 Tnsans ; 0-2515-8988 E-Mail : Info@kinetics.co.th
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MULTI POINT CALIBRATION REPORT

ICUSTDMER MAME : SGS (Thailand) Co., Ltd.

||EQLJ1F‘MENT NAME : CO Analyzer

IMN‘JUFAGTURER : Teledyne - API MODEL : T300 SERIAL NO : 5881
STANDARD GAS CONCENTRATION (PPM] : 4512 CYLINDER MO : CC745169
ICYLINDER PRESSURE (pslg) : 1550 CERTIFIED DATE : Mar 10,2021
ICERTIFIED BY : AIRGAS SPECIALTY GASES EXPIRED DATE : Mar 10,2029
ICALIBRATION RESULTS
SO CALIBRATION RESULTS
IDEAL (PPM) | ACTUAL CO (FPM) | ERROR CO [PPM) % ERROR CO
ZERC 0.00 0.034 0.034 0.00

1 10.00 10.077 0.077 Q.770

2 20.00 18.928 -0.0v2 -0.360

3 30.00 28.921 -0.079 -0.263

4 40.00 40.143 0.143 0.358

AVERAGE (%) 0.505

20.0
—a#— ACTUAL CO (PPM)
y = 1.00062x + 0.00820
Z = 2
= 400 R*=0.999%6 Linear (ACTUAL GO
E (PPM)
o — Linear {ACTUAL GO
=
(=} ; {PPM})
= 30.0
£
:
8 200 — —
E.
100 27 R 2
Q;n T T T
0.0 10.0 20.0 30.0 40.0 50.0
Input Concentration (PPM)
CALIBRATED BY : DATE : 24 /02 /2566
B ——

[i’mmﬂ‘faaamaﬁwmﬂﬁmﬁmiu ; %

a7l 388 nuuFEMTiEn uIneunTInEY vRanans nganwy 10000 Tnsdwl - 0-2515-8098  Twsans - 0-2515-8988 E-Mail : Info@kinetics.co.th
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Airgas Specialty Gases
Airgas USA, LLC

A' rgas 6141 Easton Road

: Bldg 2
Alr .
an Air Liguide company Plumsteadville, PA 18045
AiTEAS.C0Mm

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number; EOQ4NISBE15A0622 Reference Number. 160-402045691-1
Cylinder Number: CC745189 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: Al12021 Valve Outlet: 6580

Gas Code: CO.NO,NOX, 502, BALN Certification Date:  Mar 10, 2021

Expiration Date: Mar 10, 2029

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B00/R-12/531, using the assay procedures fisted. Anafytical Methodelogy does not require correction for analylical interference, This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant Impurities which affect the use of this cafibration mixture, All concentrations are an &
mole/mole basis unless otherwise nated

= Cio Mot Lise This Cylinder balew 100 psig, ie. 0.7 mgnpamln.-
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Cencentration Concentration Method Uncertainty Dates
NOX 53.00 PPM 53.40 PPM G1 += 1.1% NIST Traceable 031032021, 03/10/2021
NITRIC OXIDE 53.00 PPM 53.40 PPM G1 +- 1.1% NIST Traceable 03/03r2021, 03102021
SULFUR DIOXIDE 53.00 PPM 53.70 PPM G1 +/- 0.9% NIST Traceable 030312021, 03M0/2021

CARBON MONOXIDE 4500 PPM 4512 PPM &1
NITROGEN Balance

+/- 0.6% NIST Traceable 030452021

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 07080227 EBOOTE116 100.3 PPM NITRIC OXIDEMNITROGEN +{- 1,0% Jul 23, 2023
PRM 12386 D&85025 8.81 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206888 CCazaror 4.028 PPM NITROGEN DIOXIDENITROGEN 2.1% Aug 15, 2021
NTRM 16010203 KALOD3087 97.68 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Dec 23, 2021
NTRM DBO12341 KALDO4T16 4857 PPM CARBON MONOXIDEMNITROGEN +f- 0.6% Jun 07, 2024

The SRM, PRM or RGM noted above is only in reference to the GMIS used In the assay and not part of the analysis,

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration 1
SIEMENS ULTRAMAT & N1KD5TS MDIR Feb 26, 2021 |
Nicolet IS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021

Nicolet 1550 FTIR AUP2010245 S02 FTIR

Feb 18, 2021
== o

Triad Data Available Upon Request
NOTES:

Gross Weight: 26.1 Kg

Net Weight: 4.6 Kg

Page 1 of 160-402045691-1
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KINETICS CORPORATION LTD.

ANAT [ W8I : SGS (Thailand) Co., Lid Fuif - 7 nuniud 2565

swianunsal / tr¥aaila ; CO Analyzer uSHmeuR® ; Teladyne AP
9 &

umul.nlllqﬂnnﬁ:’ wiBaile - 5881

Fursaglnsnd / wwFaaila : T300

TEST VALUES I
APl MODEL T300 BEFORE __AFTER
1 |RANGE 1 - 1000 PPM 50 50
2 |STABILITY <1 PPM 0.15 .21
3 |COMEASURE 2500 - 4800 my 44694 4501.1
& |CO REFERENCE 2000 - 4800 my J8735 3665.3
5 |FRESEEURE 25 - 35 in - Hg-A 200 269
6 |SAMPLE FLOW BOO * 10% coimin 83T B35
T |SAMPLE TEMP a8+a’c 4B.8 46.5
[ [eencr reme 48:2°C 48 4
g |WHEEL TEMP BRezC BB.3 B7.8
10 |BoOX TEMP AMBIENT £5C 38,8 7.3
11 [SLOPE 10403 1,065 1.069
12 |OFFSET 0.0+0.3 40,045 0.436
13 |CO READING (AMBIENT) PR 1,339 0115
14 |VOLTAGE TEST K5V 412V +15V -5V = -
15 [zEROGAS 000 PPM ors0 | o001
16 |SPAN GAS 40.0 PP 41574 40,029
WINER

KU KINETICS

uEan lnwdnd raduaisdu o

o
AAUIHETWENN (Signature)

AeanisdayaiuAunaiumaiin nganFase : gromedt miRaunimg Tnedined : 0-2515-8087
7l 388 NULFIAIAIEN UGeTNTNI [IRSEANT NN 10900 Tnadwi; 0-2515-8099 Trasns : 0-2515-8988 E-Mail : Info@kinetics.co.th
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KINETICS CORPORATION LTD.

FIEITUHHANITEE

8NAT ) wdaBa ;. SGS (Thailand) Co., Lid.
‘i"llldﬂqﬂni‘ﬂ:.f \AiSmaila | CO Analyzer

suvasgunsal / 1A3nedla : T300

Fuft - 20 nengIAN 2566
uTtgufn ; Teledyne API
winaaagunsal | infasile : 2550

ALCW T

I oo - TEST VALUES ST et |
AP MODEL T300 BEFORE AFTER
1 |RANGE 1- 1000 PPM 50.0 50.0
2 |STABILITY =1 PPM 0.00 0.00
|| 3 |COMEASURE 2500 - 4800 my 3471.0 3494.4
4 |CO REFERENCE 2000 - 4800 mV 29042 29310
5 |MRRATIO 14-1.3 i E
6 |PRESSURE 25 - 35 in - Ha-A 204 296
7 |SAMPLE FLOW B00 + 10% ec/min 783.9 7B6.3
B |SAMPLE TEMP 4840 448 447
o |BENCH TEMP 48420 480 48,0
10 |WHEEL TEMP G822 C 68.0 88.0
11 |BOX TEMP AMBIENT +5'C 6.0 36.4
12 |PHT DRIVE 250 - 4750 mV -
13 |CO SLOPE 10403 0.958 0.928
14 |CO OFFSET DO +0.3 -0.008 0.007 ||
15 |CO READING (AMBIENT) PPM 0.21 0.30
16 |ELECTRICAL TEST 40 £ 2 PPM - -
17 |VOLTAGE TEST +5%  +12V  #+15V 15V 523/1223/ 1658/-1517 5.23/12.23/16.56/-15.17
18 |ZERD GAS .00 PPM -0.07 0,02 — |
19 |SPAN GAS 40.0 PPM 4255 40,01
e —
WAL

Fnansfayaiafumiedumaiia nganine -

- ¥insilfEy Spring 1 %, Sintered Filter 1 3u, O-ring 2 Tu

i -
FAUTLUTWELY (Signature)

Tneded - 0-2515-8087

VERIFIED

ATE/@ (:f}le%

=l - a r
LAY 388 DUUFIATAINN LESUNTNEN WIRSESNT NYAWT 10900 Tvsdwy : 0-2515-8909 Tnsans : 0-2515-8988 E-Mail : Info@kinetics.co.th
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MULTI POINT CALIBRATION REPORT

CUSTOMER NAME : SGS (Thailand) Co., Ltd.

EQUIPMENT NAME : CO Analyzer

IMANUFACTUHER : Teledyne - API MODEL : T300

SERIAL NO : 2550

STANDARD GAS CONCENTRATION (PPM) : 4512

CYLINDER MO : CCT45189

ICYLINDEH PRESSURE (pslg) : 1420

CERTIFIED DATE : Mar 10 ,2021

[CERTIFIED BY : AIRGAS SPECIALTY GASES

EXPIRED DATE ; Mar 10,2029

ICALIBRATION RESULTS
CALIBRATION RESULTS
POINT MO
IDEAL (PPM) | ACTUAL CO (PPM) | ERROR CO (PPM) | % ERROR CO
ZERO 0.00 .02 0.02 0.00
1 10.00 10.00 0.00 0.00
2 20.00 20,35 0.35 1.75
3 30.00 2992 -0.08 -0.27
4 40.00 40.01 0.01 0.02
AVERAGE (%) 0.51
50.0 —— ACTUAL CO (PEM)
y = 0.99900x + 0.08000
= R*=0.99989 ——— Linear (ACTUAL CO
5 (PPM))
o —— Linear [ACTUAL GO
PPM
% 30.0  —
:
§ =200
E
E=|
S 100 |
0.0 . | . T
0.0 10.0 20,0 30,0 40.0 50.0
Input Concentration (PPM)

CALIBRATED BY :  mruwsie uafauning

DATE : 20 NN AN 2566

ABEINITTRYANHATMVIATANMEN | Aruwsdy wfnundnd Tnedied - 02-515-8087

—

Im'.u'ﬁ 388 DUUFTAITIVEN WERFUNTINEN IRSHANT NfRWY 10800 Twsdw : 0-2515-8888  Tnsans : 0-2515-8988 E-Mail ; Info@kinetics.co.th



Somjai_Srisathaworn
Rectangle


Airgas Specialty Gases
Airgas USA, LLC

6141 Easton Road

Bldg 2

Plumsteadville, PA 18545
Airgag eom

Alrgas

an Air Liguide compary

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO4NISSE15A0622 Reference Number: 160-402045691-1
Cylinder Number: CC745169 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 850

Gas Code: CO,NO NOX, 502, BALN Cerification Date: ~ Mar 10, 2021

Expiration Date: Mar 10! 2029 - e
Centification performed in accordancs with “EPA Traceability Protocel for Assay and Certfication of Gaseous Calibraton Standarcs (May 2012)" desument EPA

BO0/R-12/531, using the assay procedures listed. Analytical Methodelogy does not require cormection for analytical interferencs. This cylindar has a fotal analytical
uncertainty as stated below with a cenfidence level of 85%. There are no significan impurities which affect the use of this calibration mixure. All concentrations are on &
maoleimals basis unless ctharwise noted,
Do Mot Use This Cylinder balow 100 paig, ie. n.'.‘-m-gnpaa.r.:n. e

== ==
ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

I Concentration Concentration Method Uncertainty Dates
NOX 53.00 PPM 53.40 PPM G1 +-1.1% NIST Traceable 03/03/2021, 0302021
NITRIC OXIDE 53.00 PPM 53.40 PPM G1 +- 1.1% NIST Traceable 02/03/2021, 0311072021
SULFUR DIOXIDE £3.00 FPM £3.79 PPM G1 +/- 0.8% NIST Traceable 030372021, 03102021
CARBON MONCXIDE 4500 PPM 4512 PPM G1 +/- 0.6% NIST Traceable 03/04/2021
MITROGEN Balance

CALIBRATION STANDARDS
Concentration

100.3 PPM NITRIC OXIDE/NITROGEN

9.91 PPM AIRNITROGEN DIOXIDE

4.028 PPM NITROGEN DIOXIDE/NITROGEN
NTRM 18010203 KALODOA0BT 97.89 PPM SULFUR DIOXIDEMNITROGEN
NTRM 08012341 KALOO4T16 4857 PPM CARBON MONOXIDE/NITROGEN
The SRM, PRM or RGM neted above is only in reference to the GMIS used in the assay and not of the analysis

ANALYTICAL EQUIPMENT

LotID

07060227
12386
124206889

Type
NTRM
PRM
GMIS

Cylinder No

EBOOTS116
Degs02s
CC3zaror

Uncertainty
+- 1.0%
2.0%

2.1%

+-0.8%

+i- DE%

Expiration Date

Jul 23, 2023

Feb 20, 2020
Aug 15, 2021
Dec 23, 2021
Jun 07, 2024

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1KD5TS NDIR Feb 26, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolet 550 FTIR AUP2010245 S02 FTIR Feb 18, 2021
rmaa e SmpaRE e ———r T == T

Triad Data Available Upon Request

NOTES:
Gross Weight: 28.1 Kg
Net Weight: 4.6 Kg

Page 1 of 160-402045691-1
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KINETICS CORPORATION LTD.
sanunamsdanuazliudisugiineningiainquninainia
@NAT / WETU © SGS (Thailand) Co., Ltd. Fudt ¢ 20 NengIAM 2566

sindaguUnsnl / iAfasila : CO Analyzer LTSN HER : Teledyne ARI
furssginenl / indaaile : Taoo winmatglnsal / iaTeelia ; 1885

TEST VALUES
il APl MODEL Ta00 BEFORE AFTER
1 |RANGE 1= 1000 PPM 50.0 50.0
| 2 [sTaBiiy =1 PPM 0.009 0.012 I
3 |cOMEASURE 2500 - 4800 my 38775 37648
4 |CO REFERENCE 2000 - 4800 mV 3163.2 3070.8
5 |MRRATIO 1.1-13 1233 1,234
& |PRESSURE 25 - 35 in - Hg-A 292 293
7 |SAMPLE FLOW BOO + 10% co/min 808 B20
"_a SAMPLE TEMP 48+4°C 455 45.4 "
9 |BENCH TEMP 48+2°C 48,0 48.0
10 |WHEEL TEMP ga+2C 68.0 B8.0
11 |BOX TEMP AMBIENT £5C 32.2 351
[[_12 [P oRIVE 250 - 4750 mV/ 3316.2 3311.0 _"
13 |CcO SLOPE 10+03 0.892 0.805
14 |CO OFFSET 0.0+03 0.024 0.024
16 |CO READING [AMBIENT) PPM 0.852 0,308
16 |ELECTRICAL TEST 40+ 2 PEM 1100.000 40132
" 17_|VOLTAGE TEST - ¥5V_ +12V_ +15V 15V 520/ 12.24 /1 16.71/ -15.32 5.20/12.24 /16.71/-15,32 |
18 |ZERO GAS 0,00 PP 0.480 0.002
19 |SPAN GAS 40.0 PPM 43,073 40,008
= —_— ===—= —!
WHABLMR

AeanirfayaiuFunsd umaiia nimﬂﬁﬂn'_

- vinslie Spring 1 4, Sintered Filter 1 3y, O-ring 2 Fu

asudTnin (Signature)

Tnadwy : D-2515-8987

VERIFIED

DATE@ ﬂ}

=

=l - :
\wa¥l 388 nuufteniiun uendmaney wRSAANT NaWe 10900 TnadnT: 0-2515-8099 Tnzans : 0-2515-8988 E-Mail - Info@kinatics.co.th
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MULT I IBRATI PORT

CUSTOMER NAME : SGS (Thailand) Co., Lid.

EQUIPMENT NAME : CO Analyzer

(IMANUFACTURER : Teledyne - APl

MODEL : T300

SERIAL NO : 1885

STANDARD GAS CONCENTRATION (PPM) :

4512

CYLINDER WO : CC745169

1C‘r’LINDER PRESSURE (pslg) :

1420

CERTIFIED DATE : Mar 10 ,2021

CERTIFIED BY : AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10 ,2029

ICALIBRATION RESULTS
CALIBRATION RESULTS
FOINT NO
IDEAL (PPM) | ACTUAL CO (PPM) | ERROR CO (PPM) | % ERROR CO
ZERD 0.00 0.002 0.002 0.00
1 10.00 2.939 -0.061 -0.610
2 20.00 20.251 0.251 1.255
3 30.00 30.008 0.008 0.027
4 40,00 40.006 0.00& 0.015
AVERAGE (%) 0.476
7e —e— ACTUAL CO (PFM)
y =1.00077x + 0.02580
=\ dg A Al e | —— Linear (acTUAL cO
£ (PPM)
o ——— Linear (ACTUAL CO
% (PP
2
L=
g
©
ﬂu T T T T
0.0 10.0 200 30.0 40.0 50.0
Input Concentration (PPM)

ICALIBRATED BY .

[fnanmstauanieduimatiaia@ -

DATE : 20 nIngAa 2566

by

i) T e pr F
IL‘I!‘.'I.IH 388 DUNTTIANVED WEHSUNTLNEE l.'ﬂﬂ"lil‘lﬂ"i I'I'i'dl.'!'l\"l‘l 10900 T‘I‘Ii‘l{'ﬂ'l'i‘: 0-2515-8399 Tﬂ'i‘ﬂ"l'a' : 0-2515-8988 E-Mail : Info@kinaetics.co.th
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Airgas Specialty Gases

i Airgas USA, LLC
1 6141 Easton Road
L. Bldg 2
&n Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: ED4NISSE15A0822 Reference Number:  160-402045551-1
Cylinder Number: CC745189 Cylinder Volume; 144.4 CF
Laboratory: 124 - Flumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVF Mumber: A12021 Valve Qutlet: BB0

Gas Code: CO,NO,NOX, 502 BALN Certification Date: Mar 10, 2021

Expiration Date: Mar 10! 2029 - e —
Certification performed in accordance with "EPA Traceability Pretocsl for Assay and Certification of Gaseous Calibration Standards (May 2012)" docurnent EPA

G00/R-12/531, using the assay procedures listed Analytical Methodology does not reguire cormectian far analytical interference. This cylinder has a total analytical
uncertainty s stated below with a confidence level of 85%. There are no significant impurities which affect the use of this calibration mixure. Al concenirations are on a
maleimale basis unless sthanyise notad.
Do Mot Use This Cylindar below 100 , i, 0.7 megapascals,

= e S
ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 53.00 PPM 53.40 PPM G1 +/- 1.1% NIST Traceable 03/03/2021, 03102021
NITRIC OXIDE 53.00 PPM 53.40 PPM G1 +f- 1.1% NIST Traceable 023/03/2021, 0311072021
SULFUR DIOXIDE 53.00 PPM 53.79 PPM G1 +f- 0.9% MIST Traceable 03/03/2021, 03/10/2021
CARBON MONOXIDE 4500 PPM 4512 PPM G1 +- 0.,6% NIST Traceable 03/04/2021
MITROGEN Balance

CALIBRATION STANDARDS

Type LotID Cylinder No Ceoncentration Uncertainty Expiration Date
NTRM 07080227 EBOO79118 100.3 PPM NITRIC OXIDEMNITROGEN +-1.0% Jul 23, 2023
PRM 12385 DE&s025 9.91 PPM AIRNITROGEN DIOXIDE 20% Feb 20, 2020
GMIS 124208885 CCazavor 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
NTRM 16010203 KALDO302T 9769 PPM SULFUR DIOXIDENITROGEN +-0.8% Dec 23, 2021
NTRM 08012341 KALOO4TIS 4857 PPM CARBON MONOXIDE/MNITROGEN +- 0.6% Jun 07, 2024

The SRM, PRM or RGM noted above iz only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1KD579 NDIR Feb 28, 2021
Micolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Micaolet iS50 FTIR ALP2010245 NOZ FTIR Feb 22, 2021
Nicolet iS50 FTIR ALP201 0245 302 FTIR Feb 18, 2021
s L S 2 “ == eSS e

Triad Data Available Upon Request
NOTES:

Gross Weight: 26.1 Kg

Net Weight: 4.6 Kg

Page 1 of 160-402045691-1
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KINETICS CORPORATION LTD.

srsnunanstanuazliumauglnsainsaingnninainia

gNAT / WiaB : SGS (Thailand) Co., Lid Fufi : 24 nengrAm 2566
siefagunsnl  tATaadia | NO, Analyzer uismedufn ; Teladyne AFI

gursgUnsnl / \AEaaile - T200

“l.l"ilJLﬂ‘q'l]l'l‘i‘l‘l.i‘.l' I.Flé"ﬂ»lﬁﬂ: 1652

F e e N R R S N TEST VALUES e
1 |RANGE 50 - 20,000 PPB 500.0 500.0
2 |sTABILITY <1 PPB 0.1 0.2
3 |SAMPLE FLOW 500 + 10% cofmin XXX 491
4 |OZONE FLOW B0 £ 10% coimin K 80
5 |emt mv 1306 44.7
6 [NORM PMT my 3.0 0.3
7 |AZERO .20 Ta 150 MV 137.4 474
8 [HPvs 400 - 800V 749 723
9 |Rx CELL TEMP s0s1°C 50.0 50,0
10 |BOX TEMP AMBIENT + 5'C 28.3 29.3
11 |PMT TEMP 7+2°C 6.8 6.4
12 |MOLY TEMP 395250 315.4 4.6
13 |Rx CELL PRESSURE <10 in - Hg-A a0 9.2
14 |SAMPLE PRESSURE 25- 35 in - Hg-A 290 29.2
15 |MOX SLOPE 1.0+03 1.150 0.984
16 [NOX OFFSET -50 To 150 3.0 35
17 |0 sLoPE 1.0+0.3 1.080 0,975
18 |NO OFFSET -50 To 150 1.8 -3.0
19 [NO SAMPLE READING FPB 23 0.9
20 [NO2 SAMPLE READING PPB 57.7 a.0
21 |NOX SAMPLE READIMNG PFB 60.0 [=K:]
22 |oPTic TEST 2000 + 1000 mV 22196 2005.0
23 |ELECTRICAL TEST 2000 + 1000 m\ 2507.9 1834.8
24 |VOLTAGE TEST +EV 412V 415V 15V 5.26 /12,33 / 15.82 / -15.21 5.26/12.33/15.82 /15,21
25 [ZEROGAS NONOx  0.00/0.00 PPB 38/-38 0.50/0.90
26 |SPANGAS  NO/MNOx 400.00/400.00 PPB 4506/ 474.3 401.4 / 401.6

HUTELWE
- ¥l Sintered Filler 3 1, O-ring 6 T, Spring 3 3u
- RE9adRmUTY Maly Temp Warning , Relay Board Warning , Ozone Gen A% Sample Flow Tdanansadmenld  utluFeufosudn

- vinnulfty Pressure Sensor 0-15 PSAI 437U 1 iy

5 wI

FIUIMS AN (Signature)

VERIFIED

DATEAuﬂ EJ]} /o)

T

Tnadwoi : 0-2515-8087
YT 388 DUNFTATIEN WIHAUNEINEN WASAINT ngawm 10900 TneAwd: 0-2515-8999 TneaT : 0-2515-8988 E-Mail ; Info@kinetics.co.th

FaanrdeyarLEIn A UmATA nIunRRse | Aruwste paRaundne
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MULT| POINT CALIBRATION REPORT

CUSTOMER MAME : SGS (Thalland) Co., Lid

[EQUIPMENT NAME : NO, Analyzer

HWNUFM}TURER : Teledyna - APl MODEL : T200

SERIAL MO - 1652

ISTANDARD GAS CONCENTRATION (PPM) : 53.40

CYLINDER NO : CCT45168

ﬂC‘r'I.INDER PRESSURE (psig) - 1420

CERTIFIED DATE : Mar 10, 2021

IIGIEFH'IFIE,ITJ BY @ AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10, 2020

LCMiEﬂ&IEN_EEﬂlLIS
CALIBRATION RESULTS
POINT NO
IDEAL (PPB) |ACTUAL NO (PPE)| ERROR NO (PPE)| % ERRORND  |ACTUAL MO, (FPE)ERROR NO, :FPE]! % ERROR NO,
ZERO 0.0 0.5 0.5 - 0.9 0.9 -
1 100.0 101.0 1.0 1.0 101.7 1.7 1.7
2 200.0 2022 2.2 11 202.5 2.5 1.3
3 300.0 305.4 5.4 1.8 305.6 56 1.9
4 400.0 401.4 1.4 -0.1 401.8 1.6 0.4
AVERAGE (%) 1.0 1.3
y = 1.005300x + 1.400000 —#— ACTUAL NO (PPB)
: | 2 =0.899893
4000 2 e
g_ A -— ACTUAL NOX (PFB)
S aniine —— Linaar (ACTLUAL NE
" (PPE])
% — Linear (ACTUAL NOX
:5 :mﬂ. (PFE)
&
E 1000
x 'ﬂi rm T TR T T
00 100.0 2000 )00 400.0 5000

Jercemaren ov I

LA 388 OUUTIATIEN WENAUNTINEN LIRAKENT NTAUNWY 10900  InsAWW ; 0-2515-8989 Insans : 0-2515-8988 E-Mail © Info@kinetics. co.th
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Airgas Specialty Gases

i Alrgas USA, LLC
: 6141 Easton Road

RRAY Liggidenao pny ﬁign;eaduﬂle, PA 18040
Alrgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EQ4NISSE15A0622 Reference Number:  180-402045891-1
Cylinder Mumber:  CC745168 Cylinder Volume: 144 .4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 660
Gas Code: CO,NO,NOX, 502 BALN Certification Date:  Mar 10, 2021

Exeiratinn Date: Mar 1 D! 2029 S ————
Certification perfarmed in accordance with “EPA Traceablity Protocol for Assay and Cerfication of Gaseous Calibration Standards {May 2012)" document EPA,

BOQ/R-12/531, using the assay procedures listed, Analytical Methodology does not reguire comection for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 55%. There are no significant impurities which affect the use of this callbration mixiure, Al concentrations are on a
meda/mole basis unless atharwise noted.

= - Do Not Use This Cylinder balaw 100 psig, i.e, 0.7 mngnpaacau._ — — _—— .
ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay
Concentration Cencentration Method Uncertainty Dates

MWOX 53.00 PPM 53.40 PPM G1 +/- 1.1% NIST Traceable 03/03/2021, 03M0v2021

NITRIC OXIDE 53.00 PPM 53.40 PPM &1 +f= 1.1% MIST Traceable 03/03/2021, 031072021

SULFUR DIOXIDE 53.00 PPM 53.78 FPM G1 +- 0.9% NIST Traceable 0310372021, 03/10/2021

CARBON MONCXIDE 4500 PPM 4512 PPM G1 +/- 0.6% NIST Traceabile 03/04/2021

NITROGEM Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM oros02zT EEBQOTS116 100.3 PPM NITRIC OXIDE/NITROGEN +- 1.0% Jul 23, 2023

PRM 12388 DEBS025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206880 CCazaro7 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 18, 2021
NTRM 16010203 KALOD3087 87.69 PPM SULFUR DICXIDEMNITROGEN +-0.8% Dec 23, 2021
NTRM 08012341 KALOO4T16 4857 PPM CARBON MONOXIDE/NITROGEN +- 0.8% Jun 07, 2024

The SRM, PRM or RGM noted above is only in reference to the GMIS usad in the assay and not part of the analysis

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD5TS NDIR Feb 26, 2021
Nicolet IS50 FTIR AUPZ010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolet iS50 FTIR AUP2010245 502 FTIR Feb 18, 2021
T e e e = o e

Triad Data Available Upon Request
NOTES:

Gross Weight: 28.1 Kg

Net Weight 4.6 Kg

Page 1 of 160-402045691-1
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KINETICS CORPORATION LTD.

1 ar =l & o
nuanistenuasliumizugunsainssdngmuainaing
Fuff - 29 figu e 2566

§NAY / Wi : SGS (Thalland) Co., Lid
sedaqunsnl / ndasile : NO, Analyzer UEMgHaER : Teledyne API

funnsgunsal / inTaaila : T200 winawransnl / wieaile | 2975

|l_ TEST VALUES =ﬁ|
APl MODEL T200 BEFORE AFTER
1 |RANGE 50 - 20,000 PPE 500.0 500.0
7 |sTABILITY < 1FPFB 02 0.1
3 |SAMPLE FLOW 500 + 10% co/min 488 516
4 |OZOME FLOW 80 £ 10% ccimin I g2
5 |PMT my 457.0 B4.2
B |NORM PMT Y 510.9 25,6
7|4 ZERO -20 To 150 MV 2707 47.9
8 |HPVS 400 - 800 V 795 T
g |RX CELL TEMP 50+1°C 50.0 50.0
10 |BOX TEMP AMBIENT : 5°C 347 34.7
11 |PMT TEMP 7:2'C 75 7.5
12 |moLy TEMP 315+5'C 3139 3156
13 |R¥ CELL PRESSURE =10 in - Hg-A B8 5.0
14 |SAMPLE PRESSURE 25-35in-Hg-A 28.3 29.9
15 |NOX SLOPE 1.0+0.3 1,519 0.990
16 |NOX OFFSET -50 Ta 150 260.5 1.2
17 MO SLOPE 1.0+0.3 1.320 0.970
18 |NO OFFSET -50 Ta 150 257.0 05
19 [NO SAMPLE READING PFE 156.0 0.3 "
20 [NOZ SAMPLE READING PPB 47.1 12.0
21 |NOX SAMPLE READING PPE 202 .4 12.3
22 |OPTIC TEST 2000 £ 1000 myv 1880.8 1546.4
23 |ELECTRICAL TEST 2000 £ 1000 my 2096.0 1147.7
| 24 |VOLTAGE TEST 5V 2% +HIEV 15V 5.28/12.21/15.73/-16.17 5.28/12.21 /15,73 /-15.17
[25 [zEROGAS  NOMNOX 0.00/0.00 PPE — = 134.2/ 1531 1 0.1/0.1
26 |BPAN GAS  NO/NOx 400.00/400.00 PPE 6525/ 7398 399.1 7 400.1

WL

. | - ’ = ) < . &
- NINELUALY Sinterad Filter 1 9, O-ring 2 94, Spring 1 14

- RITRLAWLET A ZERD WARNING iads nuaan PMT Banani inisildsy veas CO PMT 1 uaes

VERIFIED

DATE,,M%M#?

FAHATINT (Signature)

FaanriayaARm A At ngund Ase Inadwd: 0-2515-8087
e 388 ouuFTAAIEN WIsTUMANEN WAKRENT N 10900 Tneded - 0-2515-8999 st [ 0-2515-8988 E-Mail : Info@kinetics.co.th
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MULTI POINT CALIBRATION REPORT

ICUST{}MER MAME : SGS (Thailand) Co., Ltd

||EQUIF'MENT NAME : NO, Analyzer

[MANUFACTURER : Teledyne - AP MODEL : T200

SERIAL NO : 2975

HSTANDARD GAS CONCENTRATION (PPM) - 53.40

CYLINDER MO : CCT45169

ICYLiNDEH PRESSURE (psig) : 1400

CERTIFIED DATE : Mar 10, 2021

[CERTIFIED BY : AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10, 2029

JICALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
IDEAL (PRB) |ACTUAL NO (PPE}| ERRCR MO (PPB)| % ERRORMNC |ACTUAL NO, (FPBIERROR NO, (FPB)| % ERROR MO,
ZERO 0.0 0.1 01 - 0.1 01 -
1 100.0 100.5 05 0.5 100.5 0.5 0.5
2 200.0 2042 4.2 21 206.2 6.2 31
3 300.0 304.1 4.1 1.4 304.6 4.6 15
4 400.0 300.1 -0.86 -0.1 400.1 0.1 0.0
AVERAGE (%) 1.0 1.3
500.0
¥ = 1.004170x + 1.470000 ~8— ACTUAL NO (FPB) |
o R?=0.999690 .
; - _ ACTUAL NOX (PPE) |
o
[V
%" 3000 Linaar (HC-TU#.L MO |
-.E (FPE)) !
= —— Linear (ACTLML MNOX | |
g 200.0 'I | (PPE)) .
= |
= |
E . e =
00 + T T T T i
0.0 100.0 2000 300.0 400.0 500.0
Input Concentration (PPB)
IlCﬁLJEH-"-TEﬂ BY . DATE : 20 Howteu 2566
' AEantsiayantg FrumATiALR LY - ‘

] A L) L L .( . - =
[emEn 388 DUUTIAVILEN WITHSUNTINEY VIRIGENT NNy 10900 Tnedwel © 0-2515-8009  Tmsane ; 0-2515-8968 EMail : Info@kinetics.co.th
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KINETICS

Ertaranmsanial sclnce busirmss Lndt

Customer service report

UFE a3 e (Uszwelve) 31in

Manufacturer Equipment Model
Teledyne API NOx Analyzer T200
SN Quotation

2975 Q-B2-2023-125-SV

e Checking Date e

29/6/2023
@ Problem
- ﬁ‘:‘ﬁuﬁﬁﬂﬂ‘ﬂ'tm%aﬁﬁa'm'ﬁ A ZERD WARNING Lﬁm‘i'lﬂ'i'iﬂilﬂ CD PMT Lﬁanamw

0.2 PPE
178 PFPE |
i31.0 pPE

contact us

® Correlation working / Remark

1. vinswieu waoa CD PMT
2 ﬁﬂm‘il.ﬂf\'uu'i'ﬁiﬁmﬂﬁaq Sintered Filter , O-ring , 5pring

af o -
3. anmiTadsunTsaRsldamualas “lasmanIovinaulng

e Repairparts o

Sintered Filter 1 %u , O-fing 2 %u , Spring 1 W

ASSY, PMT, LOW DARK CURR/HI GAIN, NOx Ultra / PN:022890000 F7u 1 i

Technician /Engineer @ @ 4 4 L | 4 d
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Specialty Gases

- A.Irga.s
Airgas USA, LLC
A'rgas 6141 Easton Road

Bldg 2

T Plumsteadville, PA 18549
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EOQ4MI9SE15A0822 Reference Number: 160-402045891-1

Cylinder Number: CC745169 Cylinder Volume: 144.4 CF

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

PGVP Number; A12021 Valve Qutlet: 660

Gas Code: CO,NO,NOX,S02 BALN Certification Date: Mar 10, 2021

Exgiratinn Date: Mar 1 D! 2029 - —
Certification performed in accordance with “EPA Traceability Protocal for Assay and Certfication of Gaseous Calibration Standards (May 2012)" documnent EPA,

BO0/R-12/531, using the assay procedures listed. Analytical Methodclogy does nat require comecson for analytical interference. This cylinder has a tatal analytical
uncerainty as stated below with a confidence level of 95%. There are no significant impurities which afect the use of this calibration mixure. All concentrations ame on a
moleimale basis unless stherwise noted,

Do Not Use This Cylinder balow 100 psig, Le. 0.7 n'l-egﬁnl;a;ls.

= =
ANAIYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Unecertainty Dates

NOX 53.00 PPM 53.40 PPM G1 +-1.1% NIST Traceable 03/032021, 03H0/2021

NITRIC QXIDE 53.00 PPM 53.40 PPM @1 +/- 1,1% NIST Traceable 03/03/2021, 03102021

SULFUR DIOXIDE 53.00 PPM 53.78 PPM G1 +/- 0.9% NIST Traceable 03/03/2021, 031072021

CARBON MONOXIDE 4500 PPM 4512 PPM G1 +i- (6% NIST Traceable 03/04/2021

MITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM Ov0e0227 EBOOT9116 100.3 PPM NITRIC OXIDENITROGEN +- 1.0% Jul 23, 2023
PRM 12386 D685025 8.81 PPM AIR/MNITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 Cccazaror 4.028 PPM NITROGEN DIOXIDENITROGEN 2.1% Aug 15, 2021
NTRM 16010203 KALOD3087 97.68 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Dec 23, 2021
NTRM 08012341 KALOD4T16 4857 PPM CARBON MONOXIDE/MNITROGEN +f- 0.6% Jun 07, 2024

The SRM, PRM ar RGM nated above is only in reference o the GMIS

used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1KD579 NDIR Feb 26, 2021
Nicolet S50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Micolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
1 Nicolet iS50 FTIR AUPZ010245 502 FTIR Feb 18, 2021
- —— B o S —— =S Fry=s == e o —_

Triad Data Available Upon Request
NOTES:

Gross Weight 28.1 Kg

MNet Weight: 4.6 Kg

Page 1 of 160-402045691-1
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uien lawufad Aaflawdy 410m

KINETICS CORPORATION LTD.

AU ;3 WoeNIAN 2566

|NAT / W87 :SGS (Thailand) Co., Ltd,
sefagunsnl / inSaaila : S0, Analyzer

surnsgungnl / wwdasile : T100

USHMERAR : Teledyne AP
winmatguninl / indaadla : 1365

Pl MODEL T100 BEFORE AFTER

1 |RANGE 50 - 20,000 PPB 500.0 500.0
2 |s02 sTABILITY =1 FPB 0.2 0.3
2 |PRESSURE 25- 35 in - Hg-A 274 284
4 [SAMPLE FLOW 700 % 10% cc/min G63 BET.0

|l 5 |pmT miv 891 26.7
6 |NORM PMT v 0.1 0.2
7 |uv Lame 1000 - 4800 mV ar7os 2404 5
8 |LamP RATIO 30 To 120 % 101.4 938
9 |STRAY LIGHT <100 PPB 24.7 125
10 |DARK PMT -50 % 200 % mV 18.6 35.1
11 |DaRK LAMP -50 + 200 % mv a9 oy
12 |30z sLoPE 10+0.3 1,632 0.926
13 |soz oFFsET < 250 mV 0.3 20.4
14 |HVPS 400 - 900V 06 615
15 |R¥ CELL TEMP sa+iC 50.0 50.0
16 |BOX TEMP AMBIENT 5 © 348 34.1
17 |PMT TEMP 7+2°% 8.7 B.7
18 |S02 SAMPLE READING PFE B1.5 0.
19 |OPTIC TEST 2000 2 1000 my 1259.1 21546
20 |ELECTRICAL TEST 2000 £ 1000 my 1438.1 10264
21 |VOLTAGE TEST +5Y  +12V H15Y -15Y 5.23/12.15 /15.28 -15.20 5.23/12.15 (15.28 (-15.20
22 |ZERD GAS 0.00 PPB 24.1 0.1

“ 23 |SPAN GAS 400,00 PFB 347 401.2

MATELE

- Winnslf Sintered Filler 184, Spring 1 34, O-ring 2 $u Sample Filter 47mm. 1 iy

VERIFIED

o

DATE /J(ay /1 9]

/

FAUNHLATINT (Signature)

Amnsiayafauiim et ngnniade T Tnsdwl: 0-2515-8987
= PO e . - .
(AT 388 OUUFIATINN LINAUNTINGY WIRAKEANT NFUNWY 10900 Tnsdwi : 0-2515-8999 Tnrent : 0-2515-8988 E-Mail : Info@kinetics.co.th
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T T 1l PORT
|CUETGMER MAME :SGS (Thailand) Co., Ltd.
IEQUIPMENT NAME : S0, Analyzer
IMANUFACTURER : Teledyne - API MODEL : T100 SERIAL NUMBER : 1385

STANDARD GAS CONCENTRATION (PPM) : 53.79

CYLINDER NO : CCT45169

ICYLIN[}ER PRESSURE (PSIG) : 1450

CERTIFIED DATE : Mar 10, 2021

[CERTIFIED BY : AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10, 2029

ICALIBRATION RESULTS

CALIERATION RESULTS
POINT NO
IDEAL (PPB} | ACTUAL S0, (PPB) | ERROR S0, [PP8) % ERROR S0,

ZERO 0.00 0.1 .08 0.00

1 100.0 101.0 1.00 1.00

2 200.0 201.0 1.00 0.50

3 300.0 300.1 0,10 0.03

4 400.10 4011.0 1.00 0.25
AVERAGE (%) 0.00

500.0

400.0

300.0

200.0

100.0

Reading Concentration (PPB)

0.0 :

—ip— ACTUAL 502 (PPE)

s Linizar (ACTUAL SO2
[PPE)}

0.0 100.0

200.0

300.0

Input Concentration {(FPE)

400.0

S00.0

[CALIBRATED BY :

DATE : 03 /05 /2566

[fasnsdayamemumaiaiisnda - ﬁ

Ilm-ai"i 38 UUTTATIEN WIISUNSINEY lWASAINST NN 10800 Tnsdwdl - 0-2515-8999  TwemnT : 0-2515-8988 E-Mail : Info@kinetics co.th
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Alrgas

an Air Liguide campary

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO04NISSE15A0622
Cylinder Number: CC745189
Laboratory: 124 - Plumsteadville - PA
PGVP Number: A12021
Gas Code: CO,NO NOX 502 BALN

Valve QOutlet:
Certification Date: Mar 10, 2021

Expiration Date: Mar 10, 2029

Airgas Specialty Gases
Airgas USA, LLC

6141 Easton Road

Eldg 2

Plumsteadville, PA 18540
Alrgas.com

Reference Number: 160-402045691-1
Cylinder Volume; 144.4 CF
Cylinder Pressure: 2015 PSIG

660

Certification perfarmed in aceardance with "EPA Traceability Protocal for Assay and Certification of Gaseous Callbraton Standards (May 2012)" decument EPA,
S00/R-12/531, using the assay procedures listed Analytical Methodalogy doee not require cormection for analylical interference., This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are nio significant impurities which affect the use of this calibration mixture. Al concentrations are on a
mole/male basis unless otherwise nated

- i - Do Mot Lse This C:Ilndarhdm 100 E"ﬁ' ie 0.7 megapascals — e
ANALYTICAL RESULTS

Component Requested Actual Total Relative Assay
Concentration Concentration Uncertainty Dates

MNOX 53.00 PPM 53.40 PPM +f- 1.1% MIST Traceable 03/03r2021, 031102021

NITRIC OXIDE 53.00 PPM 53.40 PPM +/- 1.1% NIST Traceabile 037032021, 03aM 2021

SULFUR DIOXIDE 53.00 PPM 53.79 PPM +/- 0.89% MIST Traceabie 020372021, 03N V2021

CARBON MONOXIDE 4500 PPM 4512 PPM +/- 0.6% MIST Traceable 0310452021

MITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 07060227 EBOOTS118 100.3 PPM NITRIC OXIDEMNITROGEN +- 1.0% Jul 23, 2023
PRM 12386 DE85025 8.81 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124208889 CCazaroy? 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 18, 2021
NTRM 16010203 KALOO3087 97.68 PPM SULFUR DICXIDENITROGEN +1-0.8% Dec 23, 2021
NTRM 08012341 KALOD4T1E 4857 PPM CARBON MONOXIDEMNITROGEN +f- 0.6% Jun 07, 2024

The SAM, PRM or RGM nated above is only in reference io the GMIS used in the assay and not part of the analyss

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1KD579 NDIR Feb 28, 2021
Micolet IS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet IS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolet iS50 FTIR AUP2010245 502 FTIR = Feuﬂ_ 2021

Triad Data Available Upon Reguest
NOTES:

Gross Weight 28.1 Kg
Net Weight: 4.6 Kg

Page 1 of 160-402045681-1
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KINETICS CORPORATION LTD.

srenunanstauuaslfuifisuginsainsaadngunmmaina

ANAY / WY SGS (Thailand) Co., Lid.
siedaguUngnl  wiaaila - CO Analyzer

fuamsginsal 1 iATasile : T300

fudi . 20 nSNIAN 2566
LTSN HER : Teledyne ARI

winmatglnsal / iaTeelia ; 1885

PRGN 150

=

TEST VALUES
il APl MODEL Ta00 BEFORE AFTER
1 |RANGE 1= 1000 PPM 50.0 50.0
| 2 [sTaBiiy =1 PPM 0.009 0.012 I
3 |cOMEASURE 2500 - 4800 my 38775 37648
4 |CO REFERENCE 2000 - 4800 mV 3163.2 3070.8
5 |MRRATIO 1.1-13 1233 1,234
& |PRESSURE 25 - 35 in - Hg-A 292 293
I_? SAMPLE FLOW BOO + 10% coimin 808 B20
l 8 |SAMPLE TEMP 48+4°C 455 45.4 "
9 |BENCH TEMP 48+2°C 48,0 48.0
10 |WHEEL TEMP ga+2C 68.0 B8.0
11 |BOX TEMP AMBIENT £5C 32.2 351
[[_12 [P oRIVE 250 - 4750 mv 3316.2 3311.0 _"
13 |CcO SLOPE 10+03 0.892 0.805
14 |co OFFSET 0.0+03 0.024 0.024
16 |CO READING [AMBIENT) PPM 0.852 0,308
16 |ELECTRICAL TEST 40+ 2 PEM 1100.000 40132
" 17_|VOLTAGE TEST - ¥5V_H12V_+I5V 15V 520/ 12.24 /1 16.71/ -15.32 5.20/12.24 /18.71/-15.32 |
18 |ZERO GAS 0,00 PP 0.480 0.002
19 |SPAN GAS 40.0 PPM 43,073 40,008
= —_— ==_= —!

IR

- vinslie Spring 1 4, Sintered Filter 1 3y, O-ring 2 Fu

asudTin (Signature)

AmanriaygaiuFEimadumeila ngnnfsse : _

Tnadwy : D-2515-8987

VERIFIED

DATE@ ﬂ}la{ﬂb

o -
\wa¥l 388 nuufteniiun uendmaney wRSAANT NaWe 10900 TnadnT: 0-2515-8099 Tnzans : 0-2515-8988 E-Mail - Info@kinatics.co.th
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MULT I IBRATI PORT

CUSTOMER NAME : SGS (Thailand) Co., Lid.

EQUIPMENT NAME : CO Analyzer

MODEL : T300 SERIAL NO : 1885

(IMANUFACTURER : Teledyne - APl
STANDARD GAS CONCENTRATION (PPM) @ 4512

CYLINDER MO : CCT45169

CERTIFIED DATE : Mar 10 ,2021

1CYLINDER PRESSURE ipslg) : 1420
CERTIFIED BY : AIRGAS SPECIALTY GASES EXFIRED DATE : Mar 10 ,2029
ICALIBRATION RESULTS
CALIBRATION RESULTS
POINT MO
IDEAL (PPM) | ACTUAL CO (PPM) | ERROR CO (PPM) | % ERROR CO
ZERD 0.00 0.002 0.002 0,00
1 10.00 2.939 -0.061 -0.610
2 20.00 20.251 0.251 1.255
3 30.00 30,008 0.008 0.027
4 40,00 40.006 0.006 0.015
AVERAGE (%) 0.476
50.0 —— ASTUAL CO [PPM)
vy =1,00077x + 0.02580
=G e e 5= R*=0.99994 ——— Linear (ACTUAL CO
£ (PPMI)
o ——— Linear (ACTUAL GO
% (PRI}
2
5
8
[
ﬂﬂ T T T T
0.0 10.0 200 30.0 40.0 50.0

Input Concentration (PPM)

DATE : 20 nIngAa 2566

ICALIBRATED BY .

[Fnanmstauanieduinatiaia@y - ‘ AW : 02-515-8987

by

i) T e pr F
IL‘I!‘.'I.IH 388 DUNTTIANVED WEHSUNTLNEE l.'ﬂﬂ"lil‘lﬂ"i I'I'i'dl.'!'l\"l‘l 10900 Tﬂi‘l{'ﬂ'ﬁ‘: 0-2515-8399 Tﬂ'i‘ﬂ"l'a' : 0-2515-8988 E-Mail : Info@kinaetics.co.th
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Airgas Specialty Gases

i Airgas USA, LLC
1 6141 Easton Road
L. Bldg 2
&n Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: ED4NISSE15A0822 Reference Number:  160-402045551-1
Cylinder Number: CC745189 Cylinder Volume; 144.4 CF
Laboratory: 124 - Flumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVF Mumber: A12021 Valve Qutlet: BB0

Gas Code: CO,NO,NOX, 502 BALN Certification Date: Mar 10, 2021

Expiration Date: Mar 10! 2029 - e —
Certification performed in accordance with "EPA Traceability Pretocsl for Assay and Certification of Gaseous Calibration Standards (May 2012)" docurnent EPA

G00/R-12/531, using the assay procedures listed Analytical Methodology does not reguire cormectian far analytical interference. This cylinder has a total analytical
uncertainty s stated below with a confidence level of 85%. There are no significant impurities which affect the use of this calibration mixure. Al concenirations are on a
maleimale basis unless sthanyise notad.
Do Mot Use This Cylindar below 100 , i, 0.7 megapascals,

= e S
ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 53.00 PPM 53.40 PPM G1 +/- 1.1% NIST Traceable 03/03/2021, 03102021
NITRIC OXIDE 53.00 PPM 53.40 PPM G1 +f- 1.1% NIST Traceable 023/03/2021, 0311072021
SULFUR DIOXIDE 53.00 PPM 53.79 PPM G1 +f- 0.9% MIST Traceable 03/03/2021, 03/10/2021
CARBON MONOXIDE 4500 PPM 4512 PPM G1 +- 0.,6% NIST Traceable 03/04/2021
MITROGEN Balance

CALIBRATION STANDARDS

Type LotID Cylinder No Ceoncentration Uncertainty Expiration Date
NTRM 07080227 EBOO79118 100.3 PPM NITRIC OXIDEMNITROGEN +-1.0% Jul 23, 2023
PRM 12385 DE&s025 9.91 PPM AIRNITROGEN DIOXIDE 20% Feb 20, 2020
GMIS 124208885 CCazavor 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
NTRM 16010203 KALDO302T 9769 PPM SULFUR DIOXIDENITROGEN +-0.8% Dec 23, 2021
NTRM 08012341 KALOO4TIS 4857 PPM CARBON MONOXIDE/MNITROGEN +- 0.6% Jun 07, 2024

The SRM, PRM or RGM noted above iz only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1KD579 NDIR Feb 28, 2021
Micolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Micaolet iS50 FTIR ALP2010245 NOZ FTIR Feb 22, 2021
Nicolet iS50 FTIR ALP201 0245 302 FTIR Feb 18, 2021
s L S 2 “ == eSS e

Triad Data Available Upon Request
NOTES:

Gross Weight: 26.1 Kg

Net Weight: 4.6 Kg

Page 1 of 160-402045691-1
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KINETICS CORPORATION LTD.

ANAT { W8T :SGS (Thailand) Co., Lid.

swdagingnl / \inailn | 50, Analyzer
furasatneal / wdneile - T100

s =i a s
sanuaanistanuaslfumausilnsainsasiaamnineinig

U - 1 HuAu 2566
USHMENAR : Teledyne API

i o
winsaegUnenl / \ATaLia : 6200

TEST VALUES 1
APl MODEL T100 BEFORE AFTER
1 |RANGE 50 - 20,000 PPB 500.0 500.0
2 |soz sTABILITY <1PPR D21 0.12
3 |PRESSURE 25 - 35 in - Hg-A 278 29,6
4 |SAMPLE FLOW 700 £ 10% co/min 632.6 T2y
5 |PMT my 5.3 11.0
6 [NORM PMT mv 135 13.6
7 |uvieampe 1000 - 4800 mV 1615.4 3070.3
8 [LaMmPRATIO 30 To 120 % 39.9 75.9
8 [STRAY LIGHT <100 PPE 6.7 6.5
10 |DARK PMT -50 £ 200 % mv 50,0 61.3
I 11 |DARK LAMP 50 + 200 % mV 1.1 1.6 I
12 |s02 SLOPE 10£03 0.977 1.015
13 |S02 OFFSET < 250 mV 0.054 0.051
14 [HvPS 400 - 900 V 511 511
15 |R% CELL TEMP sa0:17c £0.0 50.0
16 |BOX TEMP AMBIENT +5 © 38.5 325
17 |PMT TEMP r+2'c a4 B.3
18 |SD2 SAMPLE READING PPE 1.514 0,285
19 |OPTIC TEST 2000 + 1000 mV 14437 21438
20 |ELECTRICAL TEST 2000 £ 1000 mV 19836 1974.5
21 |VOLTAGE TEST «5Y +12V 415V 15V 52371215 15.28 ~15.20 523 12.15/M15.28 /-15.20
22 |ZERO GAS ~ 0.00PPB -1.097 0.004 T
| 23 |SPANGAS 400.00 PP 404,120 400.475 _]
WHTEILWE

- Wi sif Sintered Filter 1 34, Spring 19U, O-ring 2 T4

VERIFIED

| pate Mosor eany

AransiausNu AN A UmALR nfanRnRe - Aninete BaRuNITY
i 388 NUUFIANAN WIRFLMTINEY 1RIFANT ngaNe 10900 Tnedved : 0-2515-8099 Tnsans : 0-2515-8988 E-Mail : Info@kinetics.co.th

AU (Signature)

Tnadwyl : 0-2515-B087
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MULTI POINT CALIBRATION REPORT

HCUST‘DMER MAME :SGS (Thailand) Co., Ltd.

||EC!UIF'MENT NAME : SO, Analyzer

||MANUFACTURER : Teledyne - AP

MODEL : T100

SERIAL NUMBER : 6200

TANDARD GAS CONCENTRATION (PPM) : 53.79

CYLINDER NO . CCT45169

YLINDER PRESSURE (PSIG) : 1550

CERTIFIED DATE : Mar 10, 2021

EXPIRED DATE : Mar 10, 2029

CERTIFIED BY : AIRGAS SPECIALTY GASES
ICALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
IDEAL (PPB) | ACTUAL S0, (PPE) | ERROR 30, (PPE) % ERROR 50,
ZERO 0.000 0.004 0.028 0.000
1 100.000 101.675 1.675 1.675
2 200.000 203.804 3.804 1.902
3 300.000 304.008 4.008 1.338
4 400.000 400.475 0.475 0,118
AVERAGE (%) 0.010
500.0
e ACTIUAL B2 [PPE]
400.0 y =1.00328x + 1.33820 b 3
— R*=0.99987
% e ——— Linzar (ACTUAL 502 (FPE)|
o
=
g 2000 -
=]
£
210000 4
i
0.0 T T I !
0.0 100.0 2000 300.0 400.0 500.0
Input Concentration (PPB)
FALFBRATED BY : DATE : 01/ 66
[Faenistayamesuimatiniais
==

Imw"i 388 nuudEeTien U UNSINEY LIAARSANS NgANNY 10900  TnsAw @ 0-2515-8099 Twmeang - 0-2515-8988 E-Mail : Info@kinetics.co.th
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Airgas Specialty Gases
Adrgas USA, LLC

6141 Easton Road

Bldg 2

Plumsteadville, PA 18g40
Airgas.com

Alrgas

&n Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NI9SE15A0622 Reference Number: 180-402045691-1
Cylinder Number: CC745189 Cylinder Volume: 144.4 CF
Laboratory; 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 6880

Gas Code: CO,NO,NOX,S02 BALN Certification Date: Mar 10, 2021

Expiration Date: Mar 10, 2029

Certfication performed in accardance with "EPA Tracesbility Protocol for Assay and Cerification of Gaseous Calibration Standards (May 2012)" document EPA
BOOQ/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a tatal analytical
uncertainty as stated below with a confidence level of 55%, There are no significant impurities which affect the use of this calibration mixiure. All concentrations are on
male/male basis unless etharwise noted,

i o Do Not Use This Cﬁu‘bdur below 100 peig.ie I:I.?Eagapaat.us _—
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay !
Concentration Concentration Method Uncertainty Dates

NOX 53.00 PPM 53.40 PPM G1 +-1.1% NIST Traceable 03/03/2021, 031102021
NITRIC OXIDE 53.00 PPM 53.40 PPM G1 +/- 1.1% NIST Traceabie 03/03/2021, 0312021
SULFUR DIOXIDE 53.00 PPM 53.79 PPM G1 +- 0.9% MIST Traceable 03032021, 03102021
CARBON MONOXIDE 4500 PPM 4512 PPM G1 +/- (L6% NIST Traceable 0310472021

NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Cencentration Uncertainty Expiration Date
NTREM oro60227 EB0O79116 100.3 PPM NITRIC OXIDENITROGEN +- 1.0% Jul 23, 2023
PRM 12386 DBB502S 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 CCazaro7 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
NTRM 16010203 KALOO3087 57.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Dec 23, 2021
NTRM 08012341 KALOO4T18 4857 PPM CARBON MONOXIDE/NITROGEN +- 0.6% Jun 07, 2024

The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of ihe analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1KD579 NDIR Feb 26, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet IS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolet iS50 FTIR AUP2010245 S02 FTIR Feb 18, 2021
=== e = e =

Triad Data Available Upon Request

NOTES:
Gross Weight: 281 Kg
Net Weight: 4.6 Kg

Page 1 of 160-402045691-1
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ASERM \ToD

EQKINETICS

ustim lawudad reddaisdu sim

KINETICS CORPORATION LTD.

4ufi - 20 woASnTEg 2566

#NAT | WUIE4TY : SGS (Thailand) Co., Lid
swidagUnsnl / rFaaile : SO, Analyzer
usmagunsal / tA3aaile : T100

u?i'ﬁﬁﬂﬁﬂ : Teledyne API
winmaasUnsal 1 (ATaada ; 2512

1 [RANGE 50 - 20,000 PEB == - |
2 |sTaBILITY < 1PPB 0.24
3 |PRESSURE 25- 35 in - Hg-A 285 286
4 |SAMPLE FLOW 650 £ 10% coimin G764 663.9
5 [PMmT my 100.8 58,1
6 |NORM BMT mv 53.4 330
7 |uvLame 1000 - 4800 mV 3012.0 asiz7
8 [LAMP RATIO 30 To 120 % 51.3 98.0
9 |STRAY LIGHT < 100 PPB 472 14.8
10 |DaRK PMT 50 £ 200 % mv 54.1 27.4
11 |DARK LAMP -50 £ 200 % my 2.2 2.6
12 |302 SLOPE 1.0+0.3 1,766 0.969
13 |S02 OFFSET < 250 mv 53.4 0.6
14 |HvPs 400 - 900 577 566
15 |Rx CELL TEMP s0s10C 50.0 50.0
16 [BOX TEMP AMBIENT + 5 'C 30.2 305
17 |PMT TEMP 7313 B.5 8.5
18 |SO2 SAMPLE READING PPB 43 1.4
19 |OPTIC TEST 2000 + 1000 mV i -
20 |ELECTRICAL TEST 2000 + 1000 mV . .
21 |VOLTAGE TEST +5Y  +12Y  +15V  -15V 5.20/12.21/16.11 /-15.39 5.20/12.21/16.11/-15.39
22 |[zZErROGAS 0.00 PPB 6.4 0.2
23 [sPan Gas 400.00 PPB 361.3 400.5
WHIEMER
- Wnaauliieu Spring 1Ty, Sintered Filter 1 31, O-ring 2 3y
- v iuusad e e
VERIFIED
DATE ?Mf,,?v%

doannfayaiu@unadoumaila ngunAnge - Insdwl : 0-2515-8087
al - - ™ .
LATH 388 DULRAIRIANN LTREUNRINEY WASASNT N7y 10900 Tnedwl : 0-2515-8999 Tneans : 0-2515-8988 E-Mail : Info@kinetics.co.th
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HCUSTCIMER NAME : SGS (Thailand)

Co., Ltd

||EQUIPMENT NAME : S02 ANALYZER

"MANUFAETURER : Teledyne - AP

MODEL : T100

SERIAL NO : 2512

1|srmumn GAS CONCENTRATION (PPM) : 53.79

CYLINDER NO : CCT45169

LINDER PRESSURE (pslg) : 500

CERTIFIED DATE : Mar 10, 2021

ERTIFIED BY : AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10,2029

ICALIBRATION RESULTS

Coetii CALIBRATION RESULTS
IDEAL (PPB) | ACTUAL S02 (PPB) | ERROR 502 (PPE) | % ERROR S02
ZERD 0.0 0.2 0.2 -

1 100.0 102.3 2.3 2.3

2 2000 2017 17 0.8

3 300.0 305.2 5.2 1.7

4 400.0 400.5 0.5 0.1

AVERAGE (%) 13

y = 1.00350x + 1.28000
R? = 0.99985

e I

DATE : 20 WOASn uw 2566

llﬂﬂ 388 DUNFTRIAINN WEIAUNTINGN LIAIRASNT NTUMWY 10900 TnsdAwW : 0-2515-8099  Tn

co.th
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Airgas Specialty Gases

it Airgas USA, LLC
| 6141 Easton Road

%2 Bld
an Alr Liquide compary Plu?r:teadx"iﬂe, PA 18040
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number; EQ4NISSE15A0822 Reference Number: 160-402045891-1
Cylinder Number: CC74516¢8 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Qutlet: 660
Gas Code: CO,NO,NOX, 502 BALN Certification Date: Mar 10, 2021

Expiration Date: Mar 10 2029

Certification perfarmed in secardance with "EPA Traceability Protocod for Assay and Certification of Gassous Calibration Standards (May 2012)" document EPA
S00/R-12/531, using the assay procedures fisted Analytical Mathogelogy does not require cormection for analytical interferenca. This cylinder has a tetal analytical
uncertainty as stated balow with a confidence level of 85%. Thers are no significant Impurities which affect the use of this calitration mixture. All concantrations ars ena
maola/maole basis unless atherwise noted
o Mat Use This Cylinder belew 100 psig, i.e. 0.7 mag-p"cu_ls.

—— = ——
| ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 53,00 PPM 53.40 PPM G1 +-1.1% NIST Traceable 03/03/2021, 0311062021 I
NITRIC OXIDE 53.00 PPM 53.40 PPM G1 +/-1,1% NIST Traceable 03/03/2021, 03102021
SULFUR DIOXIDE 53.00 PPM 53.78 PPM a1 +/- 0.9% NIST Traceable 03/03/2021, 03102021
CARBON MONOXIDE 4500 PPM 4512 PPM G +i- (LG% NIST Traceable 03/04/2021

NITROGEN Balance

CALIBRATION STANDARDS
1 Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
| nTRM 07060227 EBOO7S116 100.3 PPM NITRIC CXIDE/NITROGEN +-1.0% Jul 23, 2023
PRM 12388 DBBS025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020 |
GMmis 124208889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021

NTREM 16010203 KALOO308T §7.69 PPM SULFUR DICXIDE/NITROGEN +-0.8% Dec 23, 2021

NTRM 08012341 KALODAT1E 4857 PPM CARBON MONOXIDE/NITROGEN +i- 0.6% Jun 07, 2024
The SRM, PRM or RGM noted above is only in reference 1o the GMIE used in the assay and not part of the analysis

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

SIEMENS ULTRAMAT & N1KD579 NDIR Feb 26, 2021 I

Micolet iS50 FTIR AUF2010245 NO FTIR Feb 11, 2021

Micolet IS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021

Nicolet iS50 FTIR AUF2010245 S02 FTIR Feb 18, 2021
MR e = 2T

Triad Data Available Upon Request
NOTES:

Gross Weight: 281 Kg

Net Weight: 4.6 Kg

Page 1 of 160-402045691-1
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Airgas Specialty Gases

AI S- Airgas USA LLC
fing1 Easton Road
an Air Liguide comparny F_!umsmaduim:. PA 18040
Alrgee.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: BANGKOK INDUSTRIAL

GAS COLTD
Part Number: ED4ANISSEBOACPOC Reference Number: 160-402557716-1
Cylinder Number: LL164665 Cylinder Volume: B83.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12022 Valve Qutlet: 660
Gas Code: CO.NO NOX S02,BALN Certification Date:  Oct 21, 2022

Expiration Date: Oct 21, 2025

Centification periormed in accordance with "EFA Traceabdiy Protocol for Assay and Canification of Gaseocus Caliration Standards (May 2012)" document EPA
BOWR-12531, using the assay procedures listed. Analytical Methodology does not requine correction for analylical interferance. This cylinder has a fotal analytical
uncertainty as stated below with a confidence level of B5%. Thens are no signaficant impurities which affect the use of this calibration mixture. A8 concentralions are on a
mola/mole basis unless otherwise noled. The resulis relsts only o the loms iesled, The repord shall not be reproduced except in full withou! approval of the laboratory. Do

— — Mat Use This Cylinder below 100 , Le. 0.7 megapascals.
ANALYTICAL RESULTS I

Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates |
MO 45.00 PPM 45.01 PPM G1 +f= 1.3% MIST Traceable 10132022, 10/21/2022
NITRIC OXIDE 45.00 PPM 45.01 PPM G1 +=1.2% MIST Traceable 10132022, 10/21/2022
SULFUR DIOXIDE 45.00 FPM 45.11 PPM G1 +{- 0.9% MIST Traceabls 101312022, 1002172022
CARBON MOMOXIDE 4500 PPM 4511 PPM G1 +- 0.8% NIST Traceabls 10M14f2022
NITROGEN Balance
CALTBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 210607-21 CCT080ES 48.41 PPM NITRIC OXIDENITROGEN +-1.2% Sep 21, 2025
PRA 12385 DBaTEE0 9.91 PPM NITROGEN DIOXIDE/AIR +=-2.0% Feb 22, 2022
GMIS 124206889110 CCI22674 4,474 PPM HITROGEN DIOXIDE/AIR +- 2.0% Feb 25, 2025
NTRM 160102-32 KALOO4062 97.659 PPM SULFUR DIOXIDEMITROGEN +- 0.8% Mowv 01, 2027
NTRM 08012355 KALDO4T 34 4857 PPM CARBON MONOXIDEMNITROGEN +-0.6% Jun 07, 2024
Tha SRM, PRM or RGM noted above s in reference (o the GMIES usad in the assay and not par of the analysis,
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KDS57TS NOIR Sep 22, 2022
Hicolet iS50 FTIR ALUP2010245 MO FTIR Oct 20, 2022
Micolet iS50 FTIR ALP2010245 MO2 FTIR Oct 06, 2022
Micolet iS50 FTIR AUP2010245 502 FTIR Sap 29, 2022
—_—= _— =

Triad Data Available Upon Request

NOTES:PO# 52220047598
Gross Weight: 17.2 Kg
Met Weight: 2.7 Kg
Cylinder: BOA

(ACCREDITED)

CERT 308205

Page 1 of 1
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 29 June, 2023 Certification No. 246/23
Page : 1 of 6
Object : Precision Weather Station
Manufacturer : Davis Instruments
Type : Vantage Pro 2 Model No. : B6152C
Mfg Code Display AZ170618028 Transmitter AZ170619028

Customer ; SGS (Thailand) Limited. VE RI FI ED

100 Nanglinchee Road, Chongnonsi,

DATE._Zu/o%m?i

Yannawa, Bangkok 10120.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1007.9 hPa

MATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 5N 81563

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
M.ILS.T. Test Reference Number 731/241460 ' Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-20AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: Thermoschneider N0 9188 : testo, lesto G4f

STANDARD BAROMETER : Digita
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 246/23

29 June, 2023 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | mufsec m/see misec
1.00 = = - 0.9 0.10
3.02 = : = 31 -0.08
3,00 = 2 o 4.9 0.10
7.00 L 2 = 7.1 -0.10
9.02 z 3 = 9.0 0.02
11.01 g = z 11.1 -0.09
13.01 = = " 13.0 0.01
15.01 2 = ] 15.1 -0.09
17.02 - = = 17.0 0.02
20.02 = = = 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
] 0
80 an
180
270
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Certification No. 246/23

29 June, 2023 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

759.54 T61.1 -1.16
760.13 761.2 -1.17
Te0.67 T61.8 1.13
T60.73 761.8 -1.07
757.28 758.2 -0.92
T57.34 758.4 -1.06
T57.52 T758.6 -1.08
TET.TS 58.7 0.81
758.10 759.1 -1.00
T768.16 750.2 -1.04
758.66 Tea.tr -1.04
T58.47 758.5 -1.03
758.56 T68.6 -1.04
TERTS 758.8 -1.05
755.98 601 =1.72
759.36 780.5 1.14
756.54 757.6 -1.06
756.68 To7.T 1.04
T57.00 7581 -1.10
767.15 758.2

Average
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 246/23

29 June, 2023 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Cormection
C C C
455 45.7 -0.2
30.2 30.3 -0.1
15.2 15.2 0.0
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 246/23

29 June, 2023 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
%% R.H. %o R.H. % R.H.
B2.45 84 -1.55
E3.55 54 -0.45
456,32 45 0.22
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Date of Issue 29 June, 2023 i Certification No, 246/23

Page : 6Gof 6

TuSuseq

witdeatuilvesusesh nioaiardu §%e Davis Instruments UL TIPPING
BUCKET Product No. 6152 C Mfg. Code. AZ170619028 yhmsdeuiisununda
funuu1AIm93 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA
LONDON No 71082 nagawsmitl141d fimgndesnusisazioaves
ii304ile (0.01 in/ TIP)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2504,0-2399-0469
Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 8 March, 2023 Certification No, 077/23
Page : 1 of 6
Object : Precision Weather Station
Manufacturer : Davis Instruments
Type ; Vantage Pro 2 Model No. : B152C
Mfg Code : Display BD190415074 Transmitter BD190415074

Customer : SGS (Thailand) Limited. VE R I F I E D

100 Nanglinchee Road, Chongnansi,

ol

DATE Mar 12 204

Yannawa, Bangkok 10120,

Calibration Condition : Temperature 251 °C  Barometric Pressure 10136 hPa

MNATIOMAL STANDARD WIND TUNMNEL : Thermal Anemometer 642 5/N 81563

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
M..S.T. Test Refersnce Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-90AH)

Serial Mumber 110730029 (sensor 120829586
JARPAN  QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 misec
STANDARD THEEMOMETER : Theodor Friedrich : Dry No.8390/24 Wet No. 8388/94

p

Né

: Thermoschneider Mo,9188 : testo, testo

STANDARD BAROMETER : Digital Barom
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 077/23

8 March, 2023 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
misec inches H20 | inches H2O | mi/sec my/sec m/sec
1.00 = = = 0.9 .10
3.02 5 = - 2.7 0.32
5.00 # - & 4.9 0.10
7.00 = = - 6.7 0.30
9.02 = = = 8.9 0.12
11.01 - - £ 10.7 0.31
13.01 = 5 5 13.0 0.01
15.01 o 7 = 14.8 0.21
17.02 = E = 17.0 0.02
20.02 F; & = 19.3 0.72
Wind Aloft Ploting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 80
180
270
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Certification No. 077/23

& March, 2023 Page : 3 of &
Standard Barometer Tested Barometer Correction
Pressura Pressura

761.92 762.9 -0.98
761.58 T82.7 -1.12
761.88 T83.0 1.12
TE2.57 763.5 -0.93
764.09 T85.1 -1.01
764,13 f65.2 -1.07
T62.06 763.0 -0.84
7651.45 626 -1,15
761.32 TE62.4 -1.08
750.85 761.0 -1.15
760.22 761.3 -1.08
Tel.46 7614 -0.94
T60.82 7616 -0.78
761,26 fe2.2 -0.94
781.42 TE2.5 -1.08
761,81 7628 -0.98
761.96 762.8 -0.84
762.54 7683.3 -0.76
762.69 763.5 -0.81
758.55 759.7

Average
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 077/23

& March, 2023 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Corraction
c c 'C
45.5 45.8 -0.3
30.4 308 0.2
15.8 159 -0.1
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration
Certification No. 077/23
8 March, 2023 Page : 5 of 6

Standard Relative Humidity Sensor Reading
Humidity Reading Correction

%o H.H. % R.H. % RLH.

85.75 a1 4.75

64.53 61 253

46.79 a4 279
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Date of Issue 8 March, 2023 " Certification No. 077/23

Page : 60f 6

Tususes

wisitentuiiveiuseth intesiar §1¥e Davis Instruments Uy TIPPING
BUCKET Product No. 6152 C Mfg. Code. BD190415074 yinisareuiiiousiuuna
eluyuniIn79 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA
LONDON No 71082 uazamnsau1l141d fimgndesmiusivazideaves

1A304ile (0.01 in/ TIP)
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue & March, 2023 Certification No. 078/23
Page : 1 of 6

Object : Precision Weather Station

Manufacturer : Davis Instruments

Type : Vantage Pro 2 Model Mo. : 6§1562C

Mfg Code : Display BD190415073 Transmitter BD190415073

Customer : SGS (Thailand) Limited. VE R I F I E D
100 Nanglinchee Road, Chongnonsi, ﬁ DATE Max | 3; MEF
Yannawa, Bangkok 10120,

Calibration Condition : Temperature 25.1 °C  Baromeric Pressure 1014.2 hPa

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

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.LS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemaometer Modeal DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Thecdor Friedrich : Dry No.8390/24 Wet No. 8389/94
: Thermoschneider No.9188 -

STANDARD BAROMETER

: Digital Ba aisala Type PTB2
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 078/23

& March, 2023 Page ;: 2 of 6
Standard HOOK GAGE NO. 1423 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
misec inches H20 | inches H2O | my/Sec misec misee
1.00 - = s 0.9 0.10
3.02 - = = 2.7 0.32
5.00 - = e 4.9 0.10
7.00 = = - 6.7 0.30
9.02 - & =+ 59 0.12
11.01 - = = 10.7 0.31
13.01 . - = 13.0 0.01
15.01 z = = 14.8 0.21
17.02 = < - 17.0 0.02
20.02 = - = 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
a Q
90 90
180
270

Mechanical Engineer



Somjai_Srisathaworn
Rectangle


THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Certification No. 078/23

& March, 2023 Page : 3 of 6
Standard Barometer Tested Barometer Corraction
Pressura Pressura
761.92 T62.9 -0.98
761.58 762.5 -0.92
761,88 762.9 -1.02
762.57 763.5 -0.93
T64.09 7651 -1.01
T764.13 765.3 117
T762.06 763.2 -1.14
761.45 T62.8 -1.15
781.32 762.5 -1,18
759.85 T61.2 -1.35
TE0.22 761.3 -1.08
T60.48 T61.5 -1.04
760.82 761.8 -0.98
761.26 T62.2 -0.94
TE1.42 T82.5 -1.08
TE1.81 T62.5 -1.08
761.96 TB3.0 -1.04
762.54 763.6 -1.06
T62.80 763.7 -1.01
758.55 To9.6
Average

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 078/23

8 March, 2023 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Corraction
c C C
45.5 458 0.0
30.4 0.3 0.1
15.8 15.8 0.0

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The

Result of Calibration

Certification No. 078/23

& March, 2023 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
B5.75 B2 3.75
64.53 &3 1.53
46.78 45 1.79

Mechanical Engineer
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Date of Issue 8 March, 2023 Zaa Certification No. 078/23

Page : 6of 6
L")
luSuses
w o A w T & o a9 .
widentuiueTuIeddn nTeaiany U¥e Davis Instruments UL TIPPING
BUCKET Product No. 6152 C Mfg. Code. BD190415073 ¥iimsaeufisunuuds

Aluu1AIn29 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA

w304ile (0.01 in/ TIP)
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SINGLE-POINT CALIBRATION REPORT

Custamer | 565 {THAILAND) LIMITED Calibration Date = 320z
Application : Rayong Emvironmantal Laboratony Calibration Time 11330
Location (s) 11208, 17211 Moa.1 T.Ban Chang A Ban Chang Rayong 21130 Calibrated by : Environimental Salution Inbegrator Co., Lid,
Gas Measuement 7 GH4, HCNMLTHC Marndsclurer
Maasuring Range : 0-1000 PPM

Cyfindar B0 Number : NDSTIES Environnement s.a

Cariification Data 1 Oet 24,2013

Expiry Data < duil 16,2029 Analyzer Modsl . HOSTM
K : bafore calibration CH4 S Serial Number ; 858
1 bafone calbration NMHC :1.229
K aftor calibration CH4 1.84
: aiftar calibration NMHC : 1.BAY
CH4 Reading  bafare calibration 1 21 FPM Note (A5 METHAMNE CONC
: aitar calibeation : 1.9 PPM 2112 FPM
HCHM Reading 7 bafors calibration 0.8 FPM o GAS PROPANE
: Bfler calibation : 0.6 PPM 2138 PRI
THC Reading : bafora calipration : 28FPM
* afier calbration : 25 PPM
Zero Calibration
Gis Before Calibration After Calibration
Zaro Adjustment Reading Result Zero Adjustment Reading Result
GHA o 0.03 PASS 0.0 0.0 PASS
HCHM o0 0.4 PASS 0.0 0.0 PASS
hiota hots
Span Calibration
- Before Calibration After Calibration
K Delta |Reading | Result K Deita |Reading | Resull
CH4 147 o 0 PASS 1229 o 21 PASS
HENM 184 o @ PASS 1,869 0 83 PASS
Hotn Hals

Erwronmental Solulion Integrator Co.,Lid,
242 Fhu Roal w8 ® Fingaa ¥ E L
HLARE £ 9 Fax: ZBAS-2581 @ wws sirailang oo -"f

Enwironmental Solubion inlegrarm Go, Lo
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Report Check Sheet

Cusbomer 18G5 [THAILANDY] LIMITED Job Humiber
Application * Rayong Envronmental Leborstony ‘Working Date T AR
Lacation s} 217209 , 14211 Mao,1 T.Ban Chang A Ban Chang Calibrated by + Envirsnmenial Salution IMegrater e, Lid.
Rayeng 21130
Equipment HESTM Manufacturer
Serlal Number ‘853 i N
FID Mux Signals
Status Reading Result Status Reading Result
Samgle T 5407 Passed GND {{-5H*107) mv 1mw Passed
IFiD 1° 151G Passad | |imtTemp. (150-550) my 352 my Passed
HAMEHE T 210C° Passed M2 Press. (450-750) myv. ~ BiEmy Passed
EHI{]T=| o 418 &° pﬂm Alr Press.  (1100-1500) my G54 mv ‘P-Bilﬂd
CH4 REF . 1-'9-332 Faszad Wh:a;}-‘m’ (1] 297 v Passed
THE REF o 19783 Passad fir Flow (3000-4600) my T3 Passed
CHe 18 ] Passed [sampie Fios (2500-3900) mv 379 my Passed
THE 24 Passed Sgnat (ossImmw 3527 mv Passad
[Mne 08 Passed Auto-Zero  (500-1500) my 562 mv  Passed
Sampla fiow 7 midmiin Passed Flame  (oforon}mv 9098 mv Passed
N ] 248 mifmin Fassed VRel  (1800-2200) mv 1965 mv Passed
HZP 816 mb Passed | Sampla Ten (750-550) mv BO4 v Parssed
AIrF i 954 mh Passed FID Temp. {880-980] my 934 my Passed
Sample P, 267 mo Passed HENM Tem (950-1050) mv 559 mv Passad
Signal 37 my Passed | |ZERO Temg (1095-1195) mv 1166 mv Passed
Auto-Zar 562 Passed |BarcrExt 2me Passed
Offset | Conversion
Gas Offset Convers Result
THC o 1053 Fassed
cHe 0 0.71E Passad
HCMM (1] '|.'Hﬂ" Passad
Remark
Parformed by Approved by

Environmental Soktion Integrafor Co, Ltd

esr

uiin ﬁﬁbﬁw Tua fue Bultingmad i

Enviranmental Salutian Integrator Go,. Lid
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Airgas Specialty Gases

Airgas USA, LLC

E a 6141 Easton Road

Al Lauie ¥ Bldgz

an Alr Liquide company ~  Plurnsteadville, PA'18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E03AIS9E3HAQDZC Reference Number:  160-402151781-1
Cylinder Number: ND57186 Cylinder Valume: 2506 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: © 2214 PSIG
PGVP Number: A12021 Valve Outlet: 590 _

Gas Code: CH4,PPN,BALA Cerlificafion Date:  Jul 16, 2021

LExpiration Date: Jul 16, 2028

Genificalion performed in gocardance with "EPA Trageabliity Pratecol for Assay amd Cerification of Gasegus Galibration Standards (May 2012)" document EPA,
600/R 121531, using the assay-procedures listed. Analytical Methadolegy does not require comection for analylical interferance. This cylinder has a totat analylical
uncerainly as stated below with a confidence lave! of 85%. Thare are no significant impurilies which affect the use of this calibration mixture. All congentrations aeonha
mofa/mole basis unless othewize nnled.

Da Not Lise This C)-'Iinﬂer Lolow 140 Esd, ie. 0.7 megapascals

ANALYTICAL RESULTS
Compornent Requested Actual Protocol - Total Relative Assay
Concentration Concentration Method Uncertainty Dates
METHANE 21.00 PPM 21.12 PPM G1 +H-D.6% NIST Traceable  o7AaRo21
PROPANE 21.00 PPM 21.38 PPM ] Gt +i- 1.2% NIST Traceabla 07/16/2021
AIR Baianoe ; _ 7
CALIBRATION STANDARDS
Fype LotID Cylinder No Concentration . Uncertainty Expiration Date
‘NTRM 15060917 CC462647 4967 PPM METHANE/AIR S+ 0.3% Jul 28, 2021 .
NTRM 012159 ALMO1B868 49.8 PPM PROPANE/AIR L +-0.6% _ Apr24, 2024 7
ANALYTICAL EQUIPMENT
Instrument/Make/Mode! Anaiytical Frinciple . Last Mu#tipoint Calibration
Nicalel iS50 FTIR AUP2110295 CH4 FTIR toJul 12,2021
‘MKS FTIR 000925062 C3HE CFTIR Jud 15, 2021

Triad Data Available Upon Request

NOTES:NET WEIGHT: 8.49xg
‘GROSS WEIGHT: 47.46 kg

|[ACCREDITED!
CERT 3082.05
Approved for Release ' Page 1 of 160-402151781-1
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INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT CCh LTD: HEAD OFFICE
I N OWATWVE

TR MO 13, S0 SUNTINAKORN 1] TAMBUN BAMNG KAELD,

ANE! Walipral Accreditatan Faard

d W B AF R B P

|

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10530 THAILAND E_ e SRR R B TE B
TEL: WbI0-2116-3K60-1 FAX: (66H-2116-7 140 oA
Page 1of 2.
— — —
Certificate of Calibration
Customer
Name : 8GS (Thailand) Limited. Certificate No : 23-ACT-138
Address : 100 Nanglinchee Road, Chongnonsi, Yannawa Banghkok Request No : Req-2023-1892
10120
Unit Under Calibration Details
Measurement item : Acoustic Calibrator Class : 1
Manufacturer : Cirrus Range : 94 dB / 1000 Hxz
Model : CR:515 Instrument Status @ Used
Serial Mumber : B350
1D : ENSL 19175

Calibration Environment and Details

Temperature (23£2°C)
Humidity 1 (50 £ 20 %RH )
Barometric Pressure  : (1013 +10.0 hPa }
Received Date : 4 September 2023
Calibration Date : 18 September 2023

Location of Calibration : LAB | Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on |EC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV i5A 58079 EEI 31 May 2024

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Units (S1).

Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 Y.

Calibrated By : Approved By :

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 18 September 2023

The results related only to the item calibrated. The cenificate shall no be reproduced excepd in full, withow written approval of the Innavative Instnamient Co.. Lul.

FM-TOB-ACT-02 Rev.00 lssue date 01/07/19



Somjai_Srisathaworn
Rectangle

Somjai_Srisathaworn
Rectangle

Somjai_Srisathaworn
Rectangle


INNOVATIVE INSTRUMENT CALIBRATION LABR
INNOVATIVE INSTRUMENT COL, LTR. HEAD OFFICE

TOA0 A 5 SO SUNTINAKORN 1 TAMBON BANG KAFD,

TRNOVATIVE | AﬁAB

AMPHOE BANCG PHLLSAMUT PRARKAN PROVINCE 10540 THAILAND

ANS! Natienal Accredilslon Goand
TEL:

i BuTuid Busmsius $1fs ACCREDITED

GG | 1A=2R060- | FAN; (6610-2] 16-7 1400

CALSMUAT IO LADDRATONY
AC-296

Page 2 of 2.

Certificate No : 23-ACT-138

Request No Req-2023-1892
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (=dB) Class 1 ( = dB)
94 dB / 1000 Hz 9395 -0.05 # = 0.13 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
{(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (= %) Class 1 ( £ %)
94 dB / 1000 Hz 1000.00 0.00 = = 0.01 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THDHN %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (%) Class 1 (£ %)
04 dB / 1000 Hz 0.07 - 0.40 2.5
Note :
- Acceptance limit was |ECH0942:2017 Class |
= The calibration results exclude the calibrmoe pressure cormection
- The calibration results exclude the microphone volume comection
End of Calibration

The resulis related nly 1o the flem ealibrmed. The cenificate shall not be reproduced except in full, without written approval of the Inpevative Instrument Co., Lid.

FAA-TOR-ACT-02 Rew.00 lssue date 01/07/19




kel Vel

INMOVATIVE INSTRUMENT CALIBRATION LAB

INMOVATIVE INSTRUMENT OO LTH. HEAD OFFICE Ah

T 139 MO 13, 500 SUNTINARKORY 11 TAMBON BANG KAED, TAnLTNMALTVE ANEL Wafiomal Aceredviatian Foard
ukiin BuTudiv Suasguns $n ACCREDITED

jIHIIII

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

R o oon S
TEL: (662} [6-5860-1 FANI{O6H0-2 1 16-7 140 e mrﬂ%’-‘ﬁ%l i

Page: 1/6.
Certificate of Calibration
Customer
Mame : BGS (Thailand) Limited. Certificate No : 23-SLM-08S
Address o 100 MNanglinchee Road, Chongnonsi, Yannawa Bangkok 100020 Request No @ Reg-2023-0582
Unit Under Calibration Details
Measurement item : ¢ Sound Level Meter Microphone Class : 1
Manufacturer : Cirrus Microphone Model - MK224
Model » CR:1TB Microphone SN @ 202137A
Serial Number : GOTEI3S Preamplifier Model - MEK:170
1D + ENSL 16127 Preamplifier S/ ¢ 0805
Resolution 0l dB Intrument Status @ Used
Calibration Environment and Details
Temperature M 2 1o = = oy
Humidity v 500%RH £+ 20 %:RH
Barometric Pressure : 1013 hPa = 10 hPa
Received Date : 7 March 2023
Calibrated Dage : 13 March 2023
Calibration Procedure 1 In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration - Lab Acoustic
Reference Standard
Instrument Brand Model SN, Dwe calibration Tracebility
Standard Microphone GRAS 40AN 188273 & October 2023 GRAS
Multifrequency Calibrator Cluest Quest-cal EFAD0234 29 June 2023 TSl
Audio Generator Svantek Svand (| 131 12 Dctober 2023 WK Electric
Mote
The reported uncertainty 15 based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 93 %5,
Calibrated By : Approved By :
Calibration Officer Calibration Engineer Supervisor
Issue Date : 13 March 2023

VERIFIED
BY\WM«I paTeMax 15 so11,

The results relased only io the iten calibmted. The certiticate shall not be reproduced except in full, withour wrinen approval of the Insovative Instrument Co,, Lid
FM-TO8-SLAMA0] Rev 0 Issue date D107/ 19
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INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT €O, LTD, HEAD OFFICE

T E MO0 13 SOLEUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

W Bulunie Buangus $ha

afas

ANET Maran Acerpaviation Saarg
ACCREDITED

CALIBRATION LABORATORY
AC-2961

TEL: (GG | I6-S860-1 FAMN: (GG | 16-T140 e
Page: 276,
Certificare No 23-5LM-088
Reguest Mo Req-2023-0582
1. Indication at the calibration check frequency
LUC Setting Mominal Belore Adjust Adjust Acceptance
UNCERTAINTY
FAST ! A/ 20-140 Level vuc ERR uuc ERR Limit
Calibrator Setting (dB} (dB) (dB) (dB) {dR&) { = dB) [ +dB)
1000 Hz 94.00 dB 94,03 938 023 3.8 -0.23 0,20 0.3
Mote : Absolute sensitivity was established by the use of Sound Calibrator Brand Cirrus, Model CR:3135, SN, 80400
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST / 20-140
UUC Weighting (dB) {+dB)
A 18.1 0,10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST / 20-140
UUC Weighting (dB) [ + dB)
A - 0.10
C 19.4 0.10
Z 309 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Freguency Acceplance
ULUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 20-140 A C rA
1 : (+dB)} ( + dE)
STD Setting (dB) (dB) (dB)
125 Hz 04 0.5 L& 0,50 1.0
1000 He 0.0 0o 0.0 (.60 0.7
4000 Hz .6 0.5 -0.4 (.60 1.0
2000 He -1.7 -1.6 -1.7 0.70 +1.5-2.5

The resulrs relased only o the item calibrted. The cenificate shall not be reproduced excepr in full, without wrinten approval of the nnovative lastrument Co., Lid
FM-TOE-SLM-01 Kev.0 Issue date 0170719




INNOVATIVE INSTRUMENT CALIBRATION LARB

INNOVATIVE INSTRUMENT CO,, LTD. HEAD OFFICE

TR0 MO0 1L 500 SUSTISNAKORN 1 TAMBON BARNG KAEQ.

I_INI_IE_\I_UVA!IUE ] AﬁAB

ANET Nraamp! A crpdeliluvt Boand

AMPHOE BAMNG PHLI SAMUT PRAKAN PROVINUE 10540 THAILANID

TEL: viii-2 | Io-SS00- 1 FAX: (00E=20 =T 140

i BuTunid Buswious dvde

ACCREDITED
CALIBRATION LARDAATOAY
A 2]

Page: 3/6.

Certificate No

Reguest No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

L'UC Seiting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST / 20-140 Weighting Respone curve Limit
STD Setting A (dB) CidB) Z (dB) {+dB) {+dB)
63 Hz 0.2 0.1 0.0 1.0
125 Hz 02 L] 0.0 1.0
250 Hz 0.1 L] 0.0 1.0
500 Hz 0.1 LIR1] 0.0 1.0
1000 Hz 0.0 0.0 0.0 0z 0.7
2000 Hz 0.2 LT 0.0 1.0
4000 Hz 0.3 0,2 0.0 1.0
3000 Hz 0.4 -0.3 -1 +1.5, 2.5
| 6000 Hz 02 02 -0.2 +2.3.-16.0
6. Frequency and time weightings at 1kHz
ULIC Setting 5TD Measured Acceplance
UNCERTAINTY
FAST / 20-140 REF vuc ERR Limit
UUC Weighting idB) (dB) {dB) i+ dR) {+dB)
A 114.00 114.0 0.0 02
C 114.00 114.0 .0 0.z 02
Z 11400 114.0 0.0 02
UUC Serting STD Measured Acceptance
UNCERTAINTY
14010 A REF uuc ERR Limit
UUC Time Respone (dB)} (dB) {dB) {+dB) i +dB)
Fast 114.00 114,01 0.0 0.1
Slow 114,00 1140 0.0 0.2 ol
Leg 114,00 114.0 0. 0.1

23-SLA-088

Req-2023-05582

The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written approval of the lanovative Instrument Co... Lid

FhI-TOB-5LM-01 Rev. Bisoe date (1710
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INNOWVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT COL LTD, HEAD OFFICE

T30 MO0 135 501 SUNTINAKORN 1 TAMBON BANG KAEQ.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

IR OWAT IWE I

u¥din BuTueriiel Busiiusus $9fia

aag

ANSI Narional Aceredviation Baard
ACCREDITED
BORATORY

7. Long Term Stability

Certificate No

Reguest Mo

ULC Setting Measured Acceplance
UNCERTAINTY
FAST / A/ 20-140 uuc Limit

STD Setting (dB) [+ dB) ( + dB)
[mitial 140
Final 114.0

Deviated 131]
8. Level linearity on the reference level range
ULUC Setting Anticipated Deviation Acceplance
UNCERTAINTY
FAST [ A/ 20-140 REF U ERR Limit
ST dB {dB) (dB) {dB) (+ dB) { + dB]
13%.00 139 1350 o 0.8
134.00 134 [ES NI 0.0 LR}
1 2400 12% 125.0 o 0.8
124,00 124 124.0 o ng
114,00 119 1150 0.0 0.8
114,00 114 1140 0.0 LA
10,00 104 10,0 LRI} (IR}
104,001 14 104.0 o g
99,00 oo 99.0 0.0 0.8
9400 o 94.0 LN} ng
RO B9 290 o 08
R4.00 B4 84.0 0.0 0.8
03

T9.00 T9 70 o 0.3
T4.00 T4 4.0 oo 0.3
] ] ] oo n.g
64,00 b &40 (1R} 0.8
5%.00 59 9.0 0.0 0.3
54,00 34 54.1 ol n.as
49,00 49 49.1 0.1 03
44.00 k) 44.1 0.1 0.3
Ja.00 39 EL Y| 0.1 0.8
34,00 34 EEN | 0.1 0.8
25.00 9 02 nz 0.8
24,00 24 4.2 n2 08

23-5LM-08R

Req-2023-0582

The results relazed only 1o the item calibmted. The cenificate shall not be reproduced except in full, without written spproval of the Innovative Instrament Ca, Lid

FA-TOE-SLAM-N Rev. i Issue dare 010719




INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT Coh,. LTEY. HEAD OFFICE

T30 MOO 13 S01ESUNTINAKORN 11 TAMBOXN BANG KAED,
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10340 THAILAND

TEL: 16BN 1 16-5500-1 FAN: (60 K21 107 140

I_N E’N!I_J\!A'I'I\JI: I

aas

ANE] Nanosai Accredifatian Board

win BuTuadf Suasguns S

ACCREDITED

CALIERATION LARORATORY
AL-2961

Page : 5/6.

Cerificate No

23-SL.M-088

Request No Req-2023-0582
9. Level linearity including the level range control
UUC Setting 5TD Mensured Aceceptance
UNCERTAINTY
FAST /A REF v ERR Limit
UUC Range (dR) (dB) (dB)} (£ dB} { = dB)
249 253 04 0.8
200140 0.3
114 114,00 .0 .
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
AL 20140 Tueneburst Rel vuc ERR Limit
UUC Time Hespone {ms} {dB) (dB) {dB) (= dB) { = dB)
200 136,00 136.0 1] 0.3
Fast 2 1150 11B.9 0.1 +140,-1.5
025 1100 1099 =1 #1101, -3.0
200 129.6 129.6 (h.0h 0.3
Slow 0.3
2 11D 100 (b0 +1.0, =30
200 1 30,0 130.0 .o 05
SEL 2 110,00 1100 R #1.0,-1.5
0.25 107.0 10049 k1 +1.0,-3.0
11. Peak C Sound level
ULC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /) C/20-140 REF uuc ERR Limit
STD Serting (dB} (dB) (dB) { + dB) [ +=dB)
Complete cycle 1354 135.5 10 10
Positive half eycle 1344 1343 110 0.2 1.0
Negative half cycle 1344 1343 <10 1.0

The results related only 1o the fem colibrated. The certificate shall not be reproduced except in full, withowt written approval of tbe lanovative Instrament Co.. Ld

FM-TO8-5LM-01 Rev.0 bssme date 010714




INMNOVATIVE INSTRUMENT CALIBRATION LAR

INMOVATIVE INSTRUMENT COL LTD. HEAD QOFFICE

TR MO 13, SO0 SUNTINAKCGRN 1] TAMBOMN BANG RAED.
ANIPFHOE BAMNG PHLI SAMUT PRAKANK PROVINCE [ THAILAND

TEL. {66821 16-Sma-1 Fass (-2 1 | n-T140

B N OWATT W E ‘| Am

.MSHI:\.' Ili\1:'!| Aifr.!:'llrﬂr-.l."." I;'I'M"-u‘

v Sufunid Suangaua e A

CREDGITED
L IRGEL FE
CALERA L

Page : 6/6 .

12. Overload indication

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST / A/ 20-140 uuc Limit
STD Serting {dB) (= dB) {=dB)
Positive one-half cyele 141.1
Megative one-half cycle 1409
Deviated 0.2 02 1.5
13. High Level Stahility
UUC Setting Measured Acceptance
UNCERTAINTY
FAST ' A/ 20-140 ULC Limit
STD Setting (di) (= dB) [+ dE)
Initial 139.0
Final 139.0
Deviated 0 0.1 0.1
End of Certificate

23-SLA-08S

Req-2023-0582

The resules related ondy 10 the item calibmted, The centificate shall not be reproduced except in fall, without written approval of the nmevative lestrament Co., Lid

Fog-TRE-SLM-01 Rov.k Tssoe dae 010719




INMOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT 0, LTI, HEAD OFFICE

T 139 MOCE 13, SO0 SUINTINAKORM 11 TAMBON BANG KAED,
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND
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Page: 1/6.

Certificate of Calibration

Customer

MName . SGS5 ( Thailand) Limited. Certificate No : 23-SLM-089
Address : 100 Manglinches Road. Chongnonsi. Yannawa Bangkok 10120 Request No @ Reg-2023-0383
Unit Under Calibration Details

Measurement item : : Sound Level Meter Microphone Class @ |

Manufacturer ; Cirrus Microphone Model ; ME224

Model : CR:ITIB Microphone S ;. 211825D

Serial Number : GO78137 Preamplifier Model : ME: 170

1D : EMSL 16126 Preamplifier 3N : 0799

Resolution : 01 dB Intrument Status © Used

Calibration Environment and Details

Temperature s [ e e o
Humidity : S0%RH =20 %RH
Barometric Pressure : 1013 hPa=£ 10 hPa
Received Date : T March 2023
Calibrated Date 13 March 2023

Calibration Procedure

: In=house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tesis

Location of Calibration . Lab Acoustic
Reference Standard
Instrumenit Brand el SM. [hue calibration Tracebility
Standard Microphone GRAS 40AN 138273 6 October 2023 GRAS
Multifrequency Calibrator Cuest Quest-cal EF ADD0234 29 June 2023 TSI
Aundio Generator Svantek Svand 131 12 October 2023 WK Electric
Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 93 %,

Calibrated B

Calibration Officer

Approved By :

Calibratnion Engineer Supervisor
Date : 13 March 2023

VERIFIED

DATEﬂfhmq:ﬂm

The results related only to the item calibrated. The certificate shall not be reproduced except in full. withow wrinen appeoval of the lanovative Instrument Co.. Led

FMETOR-SLM-0] Rev i lssue date 0106719
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INMOVATIVE INSTRUMENT CALIBRATION LAB

INMOVATIVE INSTRUMENT OO, LTD. HEAD OFFIUE

T30 MOO 3, SOFSUNTINAKCGREN 11 TAMBON BANG KAED.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 0540 THATLAND
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AMET Matinal Asesaditanos Spard
ACCREDITED

TEL: 166M-21 1658001 FAX; (ehi0-21 16-7 | 4 Cal ’“"‘"l}‘_'".}-""J'_"-"A“-'i“*
Page : 276 .
Certificate No 23-50L.M-05Y
Request Mo Req-2023-0583
1. Indication at the calibration check frequency
UL Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST / A/ 20-140 Level uuc ERR uuC ERE Limit
Culibrator Setting (dB) (dB} {dB) (dB) (dB) { £ dB} ( + dB)
100 Hz 94,00 dB 94,03 937 -0.33 938 -0.23 020 0.3
Mote Absolute sensitivity was established by the use of Sound Calibrator Brand Cirrus, Model CR:515, SN, 80400
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST / 20-140
UUC Welghting (B { +dB)
A 172 0.0
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST / 20-140
UUC Weighting (dB} {+dB}
A 0.1
c 16.8 10
i 294 010
4. Acoustic signal test of frequency weightings (Without Windscreen]
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 20-140 A L& Z
[+ dE) i +dB}
STD Setting (dE) (dB} (di)
125 Hz 0.3 0.1 LIKY .50 1.0
1000 He 0.0 0 0.0 (r6d 0.7
4000 He -0.1 0.1 0.3 060 1.4
B0 He 03 04 0.7 .70 +1.5-25

The results related anly to the fem cabibrated. The cemificate shall not be reproduced except in full, withous writen appeoval of the Innovative Instrument Co. Lid

Fhi-TOE-5L5-01 Rev.0 bssoc dste 01707719




INMNOVATIVE INSTRUMENT CALIBRATION LAR

INMOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE

TR MCHDY 13, S0 SUNTINAKCES 11 TAMBON BANG KAEOQ.
AMPHOE BANG PHL] SAMUT PRAKAN PROVINCE 10540 THATLAND

FEL: 166021 lo=5300-1 FAX, (66H-2] 16-7 1440
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ANST Nalima) Afcoadimanne Aoard

widin BuTusafid Budvwpems 44n

ACCREDITED
CALIBRATIIN LABORATORY
AC-2961

Page : 3/6

Certificate Mo

Request No

5. Electrical signal test of freguency weightings, Weighting network respone with relative to 1 kHz

UL Setting Deviation from various Freguency Acceplance
UNCERTAINTY
FAST / 20-140 Weighting Respone curve Limit
STI) Setting A (dE) C(dB) FAL { +dE) { £ dB)
63 Hz 03 Ch.0h 0.0 1.0
125 Hz 02 (b 0.0 1.0
250 Hz 0.1 [h.0b (LR 1.0
500 He ol 0 0.0 L0
1000 Hz 0.0 (.0 0.tk 0.2 07
2000 Hz -0.2 X)) 0.0+ L0
4000 Hz 0.4 -0.2 0.0 1.0
ROO0 Hz -4 0.3 ~.2 g o e
16001 He 02 3 -0:2 +2.5,-16.0
6. Frequency and time weightings at 1kHz
Ul Setting STD Measured Acceptance
UNCERTAINTY
FAST / 20-140 REF uuC ERR Limit
UUC Weighting (dE) (dE) (dB) (£ dB) (£ dB)
A 114,00 114.0 0.0 0.2
c 114.00 114.0 (.0 0z 02
Z 114,00 114.0 Otk 02
ULC Setting 5TD Meusured Acceptance
UNCERTAINTY
20-140 [ A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB} { +dB) (£ dB)
Fast 11400 1140 (1] 0.1
Slow 114,00 114.0 0.0 0.2 0.1
Leg 114,00 114.0 0.0 0.1

23-SLM-08%

Req-2023-0583

The resulis related anly to the item calibeated. The cerificase shall nos be reproduced except in full, without writien approval of the Insovative Instrement Co.. Lid

FAE-TOE-SLAHN Rev. i lssue date 01O 19




INNOVATIVE INSTRUMENT CALIBRATION LAR

INSOVATIVE INSTRUMENT COL LTD, HEAD OFFICE

TR MO0 13 S0 SUNTINAKORN 11 TAMBON BANG BAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 1058 THAILANID

TEL: tbhil=21 1o-Sanl-1 FAX: (GhH-2]

-NI\.!.(_'UA! i = E Ah

ANEI Nanonai Aczredrtatan fard

wiEw BuTuodv Suawsuns Sfn ACOCREDITED

CALIBRATHON LABORATORY
AC-T361

Page - 4/6

Certificate No

23-3LM-088

Req-2023-0583

Request No
7. Long Term Stability
VUL Setting Measured Acceptance
UNCERTAINTY
FAST /A / 20-140 Luc Limit

STD Setting (dB) { + dB) [+ dB)
[mitial [ 14.0
Final 4.0

Deviated {LX1]
8. Level linearity on the reference level range
UUC Setting Antlelpated Deviation Acceptance
UNCERTAINTY
FAST/ A/ 20-140 REF vuc ERR Limit
STD dB (dB) (dR) (dB) ( +dB) [+ dB)
138,00 139 139.0 0.0 0.
134.00 134 134.0 0.0 0.8
129,06 129 129.0 0.0 0.
124.00 124 1240 0.0 0.8
119,04 1% 1190 0.0 0.8
114.00 L4 1140 0.0 0K
109,00 i) 109.0 0.4 0.8
104.00 104 104.0 0.0 08
99,00 wy ook (1} (183
84,00 94 04.0 0.0 0.8
29,00 2 B0 0.0 0.5
8400 84 5.0 ({1] &
0.3

79,00 4 79,4 00 0.8
7400 74 74.0 00 0.8
650 000 &9 6900 (Y] 0.8
64.00 64 640 Q.0 0.8
5500 39 59.0 0 0.8
54.00 34 540 .0 0.3
4900 445 490 .0 3
4400 44 440 0.0 0.3
38,00 3 39.1 0.1 0.4
34,00 34 3.1 0.1 ¥
29,00 29 2491 0.1 0.8
24,00 24 242 0.2 0.8

Tlse results related only 1o the item calibrated. The cenificats shall not he reproduced sxcept in full, withour wrinen appeoval of the Innovative Instrument Co. Lid

FhI-TOR-SLM-01 Rev.0 Bsue dae 010719




INMOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT OO, LTD. HEAD OFFILT

TR MOCHD 13, 500 SUNTINAKCGES [ TAMBON BANG KAED.
AMPHOE BANG PHL] SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL; 166M-21 16-58000-1 FAX: (G0H-Z] 16-T1440

Rd N ERWWSRTT W E | m

ANSY Matisnal Arcretitahos Board

wiriiw Buurfid Suanguwua s ACCREDITE®D

I f
CALIERATION LARCAATORY
AC-2961

Page 1 5/6.

Certificate No 23-5LM-089
Request No Req-2023-0553
9. Level linearity including the level range control
LUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/ A REF uuc ERR Limit
UUC Range {dB} (dB) {dB) { +dB) [ £dB}
9.2 29.5 0.3 0.8
20-140 0.3
114 1140 0.0 0.8
10. Tone burst response
L'UC Setting STD Anticipated Measured Accepiance
LUNCERTAINTY
A 20-140 Toneburst Rer uuc ERR Limit
ULC Time Respane {(ms) {dB) (dR) (dB) { + i) {+dB)
200 136.0 1360 0.0 05
Fast 2 1190 118.9 -0, 1 +1.0, =15
0.25 110 109 0.1 +1.0,-3.0
200 129.6 129.5 0.1 0.3
Slowy 0.3
2 1100 | 0.9 0.1 +1.0, =3.0
200 130000 1300 LIRT] 05
5EL 2 110D 11 tR .1 +1.0, =1.5
0.25 1000 1009 0.1 +1.0, =3.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C (20140 REF vuc ERR Limit
STD Setting (dB) (dB) (dE) [+ dB) (£ dB)
Complets cyele 1354 135.2 -0.20 2.0
Pasitive half cycle 1344 134.2 -0.20 1.0
Megative half cycle 1344 134.2 -0.20 1.0

The resubts refated only to the iem colibmted. The certificate shall not be reproduced excepe in full, withowt written approval of the lanovative Instrument Co.. Lid

Fhl-TOE-5LM-01 Rev. oo date 010719




INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT Coy,, LT, HEAD OFFICE

TR MO 13, SO0 SUNTINAKORN |1 TAMBON BANG KAEL
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Certificate Mo

Request No
12, Overload indication
ULC Setting Meuasured Acceptance
UNCERTAINTY
FAST / A/ 20-140 vuc Limit
STD Setting (dE) { +dB} {+dB)
Positive one-half cycle 141.3
Negative cne-half cycle 141.4
Deviated 0.1
13. High Level Stability
LUC Setting Measured Acceplance
UNCERTAINTY
FAST ' A/ 20-140 uvuc Limit
STD Setting (dB} { +dB) { +dB}
Initial 139.0
Final 139.0
Deviated 0.0 0.1 o1

End of Certificate

23-SLM-089

Req-2023-0583

Thee results related oaly 1o the item calibeted. The certificate shall not be reprodisced exceps in full, withoat writien approval of the Innovative Instrument Co.. Lad

FM-TE-SLAL-0] Revd Issue date 010718
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INMNOVATIVE INSTRUMENT CALIBRATION LAB

INMNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE
T139 MO0 13, 801 SUNTINAKORN 11 TAMBON BANG KAED.
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAMND

CALIBRATION LABONATONY
ALC-2961

Page: 1/6.

TEL: 166W-2116-5860-1 FAX: 166K-2116-7 140

Certificate of Calibration

Customer
Mame i SGS5 (Thailand) Limited, Certificate No : 23-5LM-041
Address 1 100 Manglinchee Rioad, Chongnonsi. Yannawa Banghkok 10120 Request No @ Reg-2023-0295

Unit Under Calibration Details

: Sound Level Meter Microphone Class @ |

Measurement item :

Manufacturer : Cirrus Microphone Model : ME224
Model : CR:I61B Microphone 5/M ; 2065654
Serial Number - GOT8054 Preamplifier Model : KM:170
1D : ENSL 16122 Preamplifier 5/M : 0824
Resolution 0.1 dB Intrument Status : Used

Calibration Environment and Details

Temperature S B e gl
Humzdity : 30 %RH = 20 %RH
Barometric Pressure ¢ 1013 hPa £ 10 hPa
Received Date : 2 February 2023
Calibrated Date : 9 February 2023
Calibration Procedure ¢ In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration ¢ Lab Acoustic
Reference Standard
Instrument Brand Muodel SN, Dwe calibration Tracebility
Standard Microphone GRAS AN 188273 & October 2023 GRAS
Multifrequency Calibrator Quesl Chuest-cal EFADM0234 29 June 2023 Ts1
Audio Generator Svantek Svandl] 131 12 October 2023 WK Electric
MNote

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : Approved By :

Calibration Officer Calibration Engineer Supervisor

Issue Date : 9 February 2023

VERIFIED
L DATE b 0, ety

The: resulis related onby 1o the item calibrated. The cemificate shall not be reproduced except in fall, without written approval of the Fmevative Tnstnames) Co., Lid
FRA-T08-5LM-01 Rev.0 lasue dape 01077129
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMERNT OO, LTD. HEAD OFFICE

LI}
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T30 MO 13, S01 SUNTINAKORN |1 TAMBON BANG KAEQ, ANST Nusional Ascreditahon Seand
= uitim BuTuvaiid Buanjuiua 4908 ACCREDITED
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND =L
- CALIORATION LABCAATONY
TEL: {66821 16538601 FAX: (660-2116-7140 AC-25961
Page: 276,
Certificate No 23-5LM-041
Request No Req-2023-0295
1. Indication at the calibration check frequency
LUC Seiting Mominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST / A/ 20-140 Level Bl ERR vuc ERR Limit
Calibrator Setting () (dB) (dB) (dB} (B} (= dE) (= dB)
1000 Hz 94.00 dB 93.81 917 Q.11 938 001 (.20 0.3
MNote : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 38079
2. Self-generated noise, Microphone installed
ULC Setting
Measured UNCERTAINTY
EAST / 20-140
ULUC Weighting (dB} { =+ dB)
A 19.7 010
3. Self-generated noise, Microphone replaced by the electrical input signal device
ULUC Setting
Measured UNCERTAINTY
FAST / 200-140
UUC Weighting (dB) (+dB}
A - .10
C 18.2 0.10
A 31.1 0,10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Freguency Acceplance
LU Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 20-140 A C Z
{ + dB) { + dR)
ST Setting (B} (dB) ()
i25 Hz 0.3 0.3 02 0.50 1.0
1000 Hz 0.0 0.0 [1X}] 0.60 0.7
40060 Hz 0.8 -0.7 -0.3 .60 1.0
000 Hz 0.2 0.5 0.9 0,70 +1.5-23

The resulis refated anly to the item calibrated. The cerificate shall not be reprodusced exceps in full, without written approval of the [nsovative nstnement Co., Lid

Fi-TOE-SLM-01 Rev. lssue dabe 010719




INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT COv LTD, HEAD OFFICE

T30 MO 13, SO1SUNTINAKORM 1] TAMBON BANG KAED,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66K IG-5860-1 FAX {668-2116=T 140
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ACCREDITERD

CALIBRATION LABORATOMNY
ALC-2961

Page: 3/6

Certificate No

Regquest No

5. Electrical signal test of frequency weightings, Weighting network respone with relativeto 1 kHz

UUC Setting Deviation from variows Freguency Acceptance
UNCERTAINTY
FAST / 20-140 Weighting Respone curve Limit
ST Setting A (dB) C{dB) Z(dB) [+ dB} [+ dB)
63 Hz 02 0.0 0.0 1.u
125 Hz 0z 0.0 0.0 1.0
250 Hz 0.2 0.0 (.0 1.0
500 Hz 0.1 0.0 (0.0 1.0
1000 Hz 0.0 0.0 0.0 0.2 0.7
2000 He 0.2 LEKH 1R 1.0
4000 Hz 0.4 0.2 [LE}] 1o
B0 Hz 0.3 0.4 (L1 +1.5.-2.3
16000 He 0.1 0.2 0.3 +2.5,-16.0
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceplance
UNCERTAINTY
FAST 7 20140 REF uuc ERR Limit
UUC Weighting (dB) {dB) (dB) (+dB) { + dB)
A [ 14.00 114.0 0.0 0.2
C 114,00 114.0 0.0 0.2 0z
£ 114,00 114.0 00 0z
ULUC Setting 5TD Measured Acceplance
UNCERTAINTY
20-140 1/ A REF v ERR Limit
UUC Time Respone (dB) {dB) (dB) {+dB) { +dB)
Fast 11400 1140 0.1 0.1
Slow 114.00 114.0 0 2 ol
Leg 11400 114.0 (L 0.1

23-5LM-041

Req-2023-0295

The results related anly to the item calibrated. The certificate shall not be reproduced exeapt in full. withous wrinten approval of the Inmovative Instrument Co.. Led

Fil-TOR-SLAM-01 Rev ) kises dae 010719




INMOVATIVE INSTRUMENT CALIBRATION LAB

INMOVATIVE INSTRUMENT OO LTI, HEAD OFFICE

TR0 MO |5 500 SUNTINAKORN 1] TAMBON BANCG KAED,

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66HR2]IG6-5860-1 FAX (668-2116-T 140

I N OWAT IV E

ANST Aidanis Accradiliog Sdend

wi BuTuie Buanjuius e ACCREDITED

CALIBRATIIN LARCAATORY
AC-2061

Page - /6.

Cenificate Mo 23-5LM-041
Request Mo Reg-2023-0295
7. Long Term Stability
UL Setting Measured Acceptance
UNCERTAINTY
FAST / A /20140 vuc Limit

STD Setting (dB) { + dB} { +dB)
Imitial 1140
Final 1140

Dreviated .0
8. Level linearity on the reference level range
LU Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST / A7 20-140 REF uuc ERR Limit
STD dB (dB) (dE) () {2 dB) (= dB)
139060 139 139.0 0.0 (LB
134,00 134 134.0 0. 0.8
1290 125 129.0 0. (LB
12406 124 124.0 0.0 (.5
11906 1% 119.0 0.0 0.8
1140 114 1140 0.0 18]
1090 109 1090 0.0 0.8
104, (e 104 104.0 ik [(%:1
bo.00 a4 Bo.0 0. 0.8
Gui.00 o4 LRI 0.0 0.8
EG.00 849 E9.0 0. (LB
&4.00 24 B4.0 0.0 0.8
0.3

Th.00 49 To.0 0.0 0.8
T4.00 T4 T4.0 0. (%]
59,100 &9 69,0 0.0 08
G4.00 64 640 i 0.8
30,00 549 59.0 i 0.&
24,00 54 4.0 0. 15,1
459.00 44 45.0 i 0.8
44.00 44 44,0 0.0 0.8
10.00 39 9.0 0. (LB
24,00 34 140 a0 08
20.00 29 N (1 LR}
24,00 24 219 -0.1 0.8

The results related only to the item calibrated. The certificate shall not be reproduced except in full, withour written opproval of the Innovative Instrusment Co.. Lad

FMI-TOE-SLAM-01 Revid Bssue daie (1A 19




INMOVATIVE INSTRUMENT CALIBRATION LAB

INMOWATIVE INSTRUMENT OO, LTD. HEALD OFFICE
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T30 MO 1350 SUNTINAKORM 11 TAMBON BANG KAEOQ,

wii BuTude Suangus $he

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND Loty
TEL: iGHI0-21 [6-5860-1 FAN: (GGRE2 1 16-T140 G T

Page : 5/6.

Certificate No 23-5LM-041
Request No Reg-2023-0295
9. Level linearity including the level range control
LT Setting STD Measured Acceplance
UNCERTAINTY
FAST/ A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) { =dB) {£dB)
253 25.4 01 0.8
20-140 0.3
114 114.0 .0 0.8
10, Tone burst response
UUC Setting 5TD Anticipated Measured Acceplance
UNCERTAINTY
AJ20-140 Toneburst Rel uuc ERR Limit
UUC Time Respone (ms) (dR) (dB)} (dB) [+ dB) { £ dB)
200 136.0 1360 0.0 0.5
Fast 2 119.0 118.9 -0.1 +1.0, 1.5
0.25 1100 1099 =0.1 +1.0, -3.40
200 129.6 128.6 0.0 0.5
Slow 0.3
2z 110.0 11000 LX) +1.0, =30
200 130.0 130.0 0.0 0.5
SEL 2 110.0 1100 0.0 +.0,-1.5
0.25 100.0 1000 LI} +1.0, -3.0
11. Peak C Sound level
VUL Setting Anticipated Measured Acceplance
UMCERTAINTY
FAST /C/ 20-140 REF uue ERR Limit
STD Setting (dB) {dB) (dE) {=dB) { £ dB}
Complete eyela 135.4 135.6 +0.24) 20
Positive half cycle 134.4 134.2 =20 0.2 1.0
Megative half cycle 1344 134.2 =0.20 1.0

The results related only 1o the item calibrated. The cenificate shall not be reproduced except in full. withoue written approval of the Imovative nstrment Co., Lnd

FM-TOE-5LM-01 Rev.0 [ssue date 0107719




INNOVATIVE INSTRUMENT CALIBRATION LAB

INSNOVATIVE INSTRUMENT COL LTOL HEAD OFFICE
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TI39 MO 13, 301 SUNTINAKORN 11 TAMBON BANG KAED.

AMPHOE BANG PHL] SAMUT PRAKAN PROVINCE [0540 THAILAND

o FT Ol
CALIDRATION LABCFATONY
TEL: 166M-2] 16=58000-1 FAX: (601021 16=7 144 AC-206

Papge : 676

Certificate No :  23-SLM-041
Request No  :  Reg-2023-0295
12. Overload indication
ULC Setting Measured Acceptance
UNCERTAINTY
FAST / A/ 20-140 uuc Limit
STD Setting (dit) [ +dB) { = dB)
Positive one-half cycle 1437
Megative one-half cvcle 143.6
Deviated 0.1

13. High Level Stability

LUC Setting Measured Acceptance
UNCERTAINTY
FAST /A 7 20-140 uuC Limit
STD Setting (dB) { + dB) (£ dB}
Initial 139.0
Final 1.39.0
Deviated 0.0

End of Certificate

The results related only 1o the item calibrated. The cemificare shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid

Frd-T08-3LM-01 Rev 0 Issue date 010719
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Electrical Maintenance Division ﬂmg
o Electricity Generating Authority of Thailand g’*—aﬁﬁ?

NSC-TISI-TIS 17026

P #1 Moo 11 Bangkraai - Sainoi Rd., Sainoi, Nonthaburi 11150 Tel. (662) 436-8789 Ext. 6155 CALIBRATION 0318

—

Certiticate of Calibration

Issued by :  Vibration Laboratory Certificate No, 23V030
Reference No. CBLUEOLVOOS
Received Date 17 March 2023
Calibrated Date 30 March 2023
Page 1 of 5

Client SGS (Thailand) Limited

Address 100 Nanglinchee Road, Chongnonsi, Yannawa Bangkok 10120

Equipment VIBRATION METER

Manufacture /Brand INSTANTEL

Model Micromate

Serial No./ ID No. UM7004 | ENSL 16119

VERIFIED

DATE &x i, 200%

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council

Authorised Signatory

1 Apr..,..2013

Issue Date 3

of Thailand which has assessed the measurement capability of the laboratory and its traceability to recognised national
standards and to the units of measurement realised at the corresponding national standards laboratory. This certificate
may not be reproduced other then in full, except with the prior written approval of the head of Calibration services and
environmental analysis department. This reported measurement result relates only the measurand and applies only at the
time of measurement.

FM-02/QP-MCC-09 Rev.4
e-mail : MCCizegat.co.th
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Metrology and Calibration Department

Electrical Maintenance Division

Ty, Ny & Electricity Generating Authority of Thailand
Dreagand s
Continued of Calibration Report Certificate Number. 23V030 Page 2 of 5
Standard Used
The table below is described the calibrator through the International System of Unit.

Description Manufacture/Model Serial No. Traceable No. Due Date
Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0003-23 23 January 2025
Accelerometer Type 8305 Bruel & Kjaer 2378223 AV-0012-22 11 July 2024
Digital Multimeter /8846A FLUKE 4330020 22E507 26 September 2023

Ambient Environment :

The Calibration was performed in an environment of ( 23 + 2 }E(_‘ and (50 + 10 ) % relative humidity.

Measurement Method :

The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is

based on WI-MCC-E-301 by comparison with reference accelerometer standard .

Measurement Results

The measurement results, labeled in the following pages give the calibration results and associated

with measurement uncertainties.

Measurement Uncertainty

The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty,

that was calculated in accordance with the method in M3003,

the measured lies within the assigned ranges of values of confidence level of approximately 95%.

Traceability :

The measurement is traceable to the International System of Unit through

- The National Institute of Metrology { Thailand)

- Metrology and Calibration Department

using coverage factor £=2 . The value of




Metrology and Calibration Department

1
n?fu }*I
Vi Electrical Maintenance Division
% & Electricity Generating Authority of Thailand
l?"7"5'»'1.'ir||;.!""3'-'"‘
Continued of Calibration Report Certificate Number. 23V030 Page 3 of 5

INSTRUMENT VALUE
DESCRIPTION STANDARD SETTING ULUC READING UNCERTAINTY
Vertical
Frequency (Hz) mm/s, mm/s, = mm/s,
*20 10.00 10.40 0.15
*30 10,00 10.27 0.15
40 10000 10.16 0.15
&80 10000 10.09 0.15

* Calibration maked "Not T151 Accredited” in this Certificate have been included for completeness.

Tranducer Part: ENSL 16119

Condition : Installation by vertical direction
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%, Sy J__}f"’ Electricity Generating Authority of Thailand
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Continued of Calibration Report Certificate Number, 23V030 Page 4 of 5
INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING|  ULC READING UNCERTAINTY
Transverse

Frequency (Hz) mm/s mm/s, £ mm/s,
*20 1000 10.39 0.15
*30 10.00 10.10 0.15
40 10.00 10.05 0.15
g0 10.00 9.95 0.14

* Calibration maked "Not TIS] Accredited” in this Certificate have been included for completeness.

Trandoucer Part: ENSL 16119

Condition : Installation by Transverse direction




Metrology and Calibration Department
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Continued of Calibration Report Certificate Number, 23V030 Page 5 of 5

INSTRUMENT VALUE
DESCRIPTION |STANDARDSETTING| UUC READING UNCERTAINTY
Longitude
Frequency (Hz) mm/s, mm/s, = mm/s;
*20 10.00 10.38 0.15
*30 10,00 10.20 0.15
40 10.00 10.11 0.15
80 10.00 10.02 .15

* Calibration maked "Not TISI Accredited” in this Certificate have been included for completeness.
Tranducer Part: ENSL 16119

Condition : Installation by Longitude direction

##* End Certificate of Calibration **




Calibration Certificate ID
TH2069-031-031423-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+662 723 0382

MT-TH.ServiceSupport@mt.com

METTLER TOLEDO

NSC-TISI-TIS 17025

CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: SGS (THAILAND) CO.,LTD.
Address: 1/209,1/211 Moo 1, Ban Chang
City: Ban Chang Contact: Hatairat Linjee
Zip / Postal: 21130
State / Province: Rayong
orcertumbers IR
0332710061

Weighing Device

Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: X$205DU Asset Number: N/A
Serial No.: B036065880 Terminal Model: SAT
Building: LABORATORY Terminal Serial No.: B036065880
Floor: 1 Terminal Asset No.: N/A
Room: BalancelLab
Max. Capacity Readability (d)
1 81g 0.00001 g
2 220 g 0.0001 g
Procedure
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.
The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to
accommodate specific calibration conditions.

I S T R

As Found Start: 20.1 °C End: 19.9 °C Start: 71.6 % End: 60.2 %
As Found Calibration Date: 14-Mar-2023 Calibrator:
As Left Calibration Date: N/A
Issue Date: 15-Mar-2023
Approved Signatory:

Technical Manager / Head of Calibration Center

Software Version: 1.23.1.70 © METTLER TOLEDO Page 1 of 5

Report Version: 2.16.32 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.
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Calibration Certificate ID

TH2069-031-031423-ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability

Test Load: 70 g

As Found As Left As Found

3 .
1 70.00005 g N/A As Leit 1 (Test Point)
2 70.00004 g N/A
3 70.00006 g N/A
4 70.00005 g N/A
5 70.00004 g N/A
6 70.00005 g N/A
7 70.00004 g N/A
8 70.00005 g N/A
9 70.00006 g N/A
10 70.00005 g N/A
Standard
Deviation 0.000007 g N/A
6
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g
Position As Found As Left
1 100.0000 g N/A
2 100.0001 g N/A
3 99.9999 g N/A
4 100.0000 g N/A
5 100.0001 g N/A 1d 1d
2 5
Maximum
Deviation 0.0001g N/A As Found
The "d" in the graph represents the readability of the range/interval in which
the test was performed.
Software Version: 1.23.1.70 © METTLER TOLEDO Page 2 of 5

Report Version: 2.16.32
Form Number: F103C

This is an original document and may not be partially reproduced without the

written permissi

on of the issuing calibration laboratory.



Calibration Certificate ID
TH2069-031-031423-ACC-TH

METTLER TOLEDO

Error of Indication

- Reference Value m Error of Indication Expanded Uncertainty “

As Found
1 0.00000 g
2 0.01000 g
3 0.10000 g
4 0.99999 g
5 4.99998 g
6 9.99999 g
7 20.00000 g
8"’ 50.00005 g
9 100.0001 g
10 150.0001 g
11 200.0001 g

0.00000 g
0.01000 g
0.10000 g
0.99998 g
4.99997 g
10.00000 g
20.00000 g
50.00005 g
100.0001 g
150.0001 g
200.0001 g

0.00000 g
0.00000 g
0.00000 g
-0.00001 g
-0.00001 g
0.00001 g
0.00000 g
0.00000 g
0.0000 g
0.0000 g
0.0000 g

0.016 mg
0.018 mg
0.022 mg
0.032 mg
0.048 mg
0.061 mg
0.082 mg
0.12mg
0.21 mg
0.32 mg
0.37 mg

NININDNINININDNININDININDIN

"The calculated uncertainty was replaced by the CMC (Calibration and Measurement Capabilities) value because the calculated uncertainty

was smaller than the CMC value.

0.6

0.2

Error of Indication [mg]
o

-0.2

-0.4

-0.6

50

100

150

Calibration Points [g]

200

As Found

@ As Left

For improved legibility of the graphics
only increasing measurement points
are shown and measurement points
close to zero are not displayed.

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the

coverage factor k& — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95 %.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.:

Certificate Number:

Thermo Hygrometer

Equipment No.:

Certificate Number:

WS28
178498

IN51

SG-H-00144/66

Date of

Issue:

Calibration Due Date:

Date of

Issue:

Calibration Due Date:

01-Apr-2022
17-Sep-2023

17-Feb-2023
15-Feb-2024

Software Version: 1.23.1.70
Report Version: 2.16.32
Form Number: F103C

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Page 3 of 5



Calibration Certificate ID M ETTI_E R To I_ E DO

TH2069-031-031423-ACC-TH

Remarks

FACT adjustment functionality activated

Equipment condition: Good

Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Software Version: 1.23.1.70 © METTLER TOLEDO Page 4 of 5
Report Version: 2.16.32 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.



Calibration Certificate ID METTI.ER TOI.EDO ar\ e

TH2069-031-031423-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.
Temperature coefficient for the evaluation of the measurement uncertainty in use: 15-10%/K

Temperature range on site for the evaluation of the measurement uncertainty in use: 5K

Linearization of Uncertainty Equation

1| 0.00001g 81g = 0.017 mg + 0.00560 mg/g - R
2| 0.0001g 220 g U = 0.06 mg + 0.00554 mg/g - R N/A

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

0.00220 g 0.017 mg 0.77% N/A N/A
0.02200 g 0.017 mg 0.078% N/A N/A
0.22000 g 0.018 mg 0.0083% N/A N/A
2.20000 g 0.029 mg 0.0013% N/A N/A
220.0000 g 1.3 mg 0.00058% N/A N/A
E 9
E =
z 2
§ T
5 S ool N
2 g
z g
P P I
25 50 75 100 000001 0.0001  0.001 0.01 0.1 1 10 100
Weighing Range [%] Reading [g]
As Found As Left
The weighing range shown in the absolute uncertainty graph refers to the first interval/range of the device.
Software Version: 1.23.1.70 © METTLER TOLEDO Page 5 of 5
Report Version: 2.16.32 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.



Attachment to Calibration Certificate:
TH2069-031-031423-ACC-TH
GWP® Certificate

GWP®
Certificate

As As
Found Left

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.
Tests Performed: As Found As Left No adjustments/modifications made. As Left results

correspond to As Found.

Process Requirements

Weighing Tolerance: 1% | Smallest Net Weight: 0.01000 g Safety Factor: 2

Safe Weighing Range

Relative Measurement Uncertainty [%)]

/
/

Measurement Uncertainty

Weighing Tolerance: 1%

Safe To Weigh

Weighing Range [g] Capacity

0.00001 g 0.001687 g 0.01000 g
Readability Smallest Net Weight
Minimum
Weight
Determined

While the values in this graph reflect the actual calibration results, the measurement uncertainty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.

Software Version: 1.23.1.70 © METTLER TOLEDO Page 1 of 4
Report Version: 2.16.32 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.



Attachment to Calibration Certificate: METTLER TOLEDO

TH2069-031-031423-ACC-TH
GWP® Certificate

Minimum Weight

As Found Minimum Weight Table

Range 1
Safety Factor
Tolerance 1 2 3 5 10
0.1% 0.016961 g 0.034113 g 0.051461g 0.086758 g 0.178664 g
0.2% 0.008456 g 0.016961 g 0.025513 g 0.042763 g 0.086758 g
0.5% 0.003377 g 0.006761 g 0.010153 g 0.016961 g 0.034113 g
1% 0.001687 g 0.003377 g 0.005068 g 0.008456 g 0.016961 g
2% 0.000844 g 0.001687 g 0.002532 g 0.004222 g 0.008456 g
5% 0.000337 g 0.000675 g 0.001012 g 0.001687 g 0.003377 g

The minimum weight table applies to the fine range of the weighing device.

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table
Range 1
Safety Factor
Tolerance 1 2 3 5 10
0.1% 0.016961 g 0.034113 g 0.051461 g 0.086758 g 0.178664 g
0.2% 0.008456 g 0.016961 g 0.025513 g 0.042763 g 0.086758 g
0.5% 0.003377 g 0.006761 g 0.010153 g 0.016961 g 0.034113 g
1% 0.001687 g 0.003377 g 0.005068 g 0.008456 g 0.016961 g
2% 0.000844 g 0.001687 g 0.002532 g 0.004222 g 0.008456 g
5% 0.000337 g 0.000675 g 0.001012 g 0.001687 g 0.003377 g

The minimum weight table applies to the fine range of the weighing device.

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past

until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:
1. If "N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Software Version: 1.23.1.70 © METTLER TOLEDO Page 2 of 4
Report Version: 2.16.32 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.



Attachment to Calibration Certificate: METTLER TOLEDO D ar 1iAA

TH2069-031-031423-ACC-TH
GWP® Certificate

Measurement Results

Results Summary

As Found

As Left s/ ~/ ~/

' =Passed
X =Failed

1\ = Safety Factor not met

Repeatability

Test Load: 70 g

Control Limi Sid.Deviaton | Resut | Std. Deviaton m

0.1% 0.000005 g X

0.2% 0.000010 g v !\

0.5% 0.000025 g v v
0.000007 g 0.000007 g

1% 0.000050 g v v

2% 0.000100 g v v

5% 0.000250 g v v

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

TestLoad: 100 g

0.1% 0.0500 g v v
0.2% 0.1000 g v v
0.5% 0.2500 g v v
0.0001 g 0.0001g
1% 0.5000 g v v
2% 1.0000 g v v
5% 2.5000 g v v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.1.70 © METTLER TOLEDO Page 3 of 4

Report Version: 2.16.32 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.



Attachment to Calibration Certificate: METTLER TOLEDO O Ary 71
TH2069-031-031423-ACC-TH o ‘
GWP® Certificate

Error of Indication

As Found

T S S S
0.00000 g 0.00000 g N/A
20.00000 g 0.00000g | 0.01000g | 0.02000g | 0.05000g | 0.10000g | 0.20000g | 0.50000 g
50.00005 g 0.00000g | 0.02500g | 0.05000g | 0.12500g | 0.25000g | 0.50000g | 1.25000 g
100.0001 g 0.0000g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000 g
150.0001 g 0.0000g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
200.0001 g 0.0000g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000 g

L resut R v v v v v

As Left

T T S W
0.00000g | 0.00000 g N/A
20.00000g | 0.00000g | 0.01000g | 0.02000g | 0.05000g | 0.10000g | 0.20000g | 0.50000 g
50.00005g | 0.00000g | 0.02500g | 0.05000g | 0.12500g | 0.25000g | 0.50000g | 1.25000 g
100.0001g | 0.0000g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000g
150.0001g | 0.0000g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
200.0001g | 0.0000g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g

L res IR v v v v v

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

Software Version: 1.23.1.70 © METTLER TOLEDO Page 4 of 4
Report Version: 2.16.32 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES = f“/:\‘\ w
Va"rrrfmh“'w

5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-2%  FAX. 0-2719-9484

NEC-TISLTIS1T025
CALIBRATION 0003

Cert. No.: 23LM127
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

Issue Date :

DO Meter with Sansor
Y3l

5000

17E101765

D2017006

SGS (Thailand) Limited
1/209, 1/211 Moo 1 T.Ban Chang,
A.Ban Chang,
Rayong 21130

TPA On Site Calibration Laboratory

27 July 2023
31 July 2023
(26 +10)°C
(50 +30) %
(220+22 )V

Preecha Hlahib

8 August 2023

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 head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0056944
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Equipment : DO Meter with Sensor Cert. No.: 23LM127
Condition As-Received : Used Item Page.: 2 of 2
Reference : 2307-0902WsC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO01 according to comparison with

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This cerlification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- { ™) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/IN.: D2017006
Calibration| Immersion Standard uucH . Coverage
Point Depth Temperature Reading Firer Uncertainty. Factn?
{2y (mm ) (c) (°c) (c) (x°C) k
20.00 100 20.008 19.93 -0.078 0.15 2.00

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.
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Agilent Technologies (Thailand) Limited Tel. +662 637 6363

i U CHU LIANG BLDG. 22/F UNIT A,D Fax: +662 632 4334
Agilent Technologies 968 RAMA 4 ROAD, SILOM, BANGRAK Email: cce-smt@agilent.com
B Bangkok 10500 Thailand Website:  www.agilent.com/chem

Customer Contact: SEHV' [:E HEPDRT

SGS (Thail and) Linited

Branch 00003 Customer Purchase Customer Number:
1/209 1/211 Moo 1 T Bangchang Order Number: 70205138
A Banchang
RAYONG 21130
ice R : ice R Date:

TAX D - 0105532106079 Service Request Service Request Date
Saijai.Ruangsawat@sgs.com
038-685 260-4

Service Order: Service Confirmation:

6006193099 6904997715

Invoice To:

SGS (Thail and) Linited

Branch 00003

1/209 1/211 Mbo 1 T Bangchang A
Banchang RAYONG 21130

. . Direct Inquiries to:
Delivery Site:

X o Contact Name: Custoner Contact Center

SGS (Thailand) Limted Contact E-mail: ccc-smt@agilent.com
Branch 00003 Contact Telephone: +662 637 6363
1/209 1/211 Mo 1 T Bangchang Contact Fax: +662 632 4334

A Banchang
RAYONG 21130

Location:

Room

Bldg

Lab

Dept

products | applications | software | services Learn more about Agilent's Special Offers, Products, Services and our

full range of laboratory productivity solutions optimized for your
applications and workflows. Visit us at www.agilent.com/chem

Agilent Technologies (Thailand) Limited. Head Office Citibank N.A. Bangkok Branch ORIGINAL
U Chu Liang Bldg. 22/F Unit A.D 399 Interchange 21 Building, Sukhumvit Road, Klongtoey Nau
968 Rama 4 Road, Silom, Bangrak, Sub-district, Wattana District, Bangkok 10110 Thailand
Bangkok 10500 Thailand Acc. No: 012-4452-007 ,
Tax ID : 0105542068218 THB:Krung Thai Bank PCL
Siam Square Br.,416/1-2 Rama | Rd.,Pathumwan, BKK 10330
Thailand

Page 1 of 3



Service Instrument:

Service Confirmation Number: 6904997715
Service Confirmation Date: 28.06.2023

Model Model Description Serial Number System Handle Parent Asset
Number
SYS-GM- | GCMS 5973 Turbo System
5973T
G2579A 5973 Inert MSD Perform Turbo | US30965023 SYS-GM-5973T
El Mainfrm
G1530N 6890N Network GC System CN10305014 62004002 SYS-GM-5973T
Service Items:
Item | Service/Part # | Description Qty Entitlement | Service Start| Service End
1000 |PM Preventive Maintenance| 1.00 Agreement | 27.06.2023 | 27.06.2023
Entitlement -
100 %
covered
1010 | 5188-6496 QuickPick Split Vent + 1.00 Agreement
Inlet PM Kit Entitlement -
100 %
covered
1020 | 5188-6497 QuickPick Splitless 1.00 Agreement
Inlet/Vent PM Kit Entitlement -
100 %
covered
1030 | 5191-5851 Agilent Vacuum Fluid 45 1.00 Agreement
Platinum, 1Qt Entitlement -
100 %
covered
1050 | G1099-80039 Oil Mist Filter, 3/8 BSP | 1.00 Agreement
Male Threads Entitlement -
100 %
covered

Additional Information:

Page 2 of 3




Service Information:

Service Confirmation Number: 6904997715
Service Confirmation Date: 28.06.2023

Problem Description:
NR-C-PM-GM5973-5001151743

Service Provided:
PM 6890N/5973 MSD. Clean source and replace all consumable parts.

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours: Travel Hours:

5.0 2.0

Customer Field Service Customer Field Service Date:
Representative Name: Representative Signature: 28 Jun 2023
Eaknarin Puangsopa

Customer Name: Customer Signature: Date:
Kritsana Longbangplee 28 Jun 2023

Additional Comments:

Page 3 of 3
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analytikjena

Maintenance Protocol A B e Comany

PlasmaQuant® MS (Elite)
|CP-MS

v
=
S
&

El

Analytik Jena AG Phone +49364177 70 Version: 01.18
Konrad-Zuse-Strasse 1 Fax +49 364177 9279 1Sel
07745 Jena - Germany info@analytik-jena.com 1/6

www.analytik-jena.com



analytikjena

Maintenance Protocol An it aser Company

1 Customer and service data

Customer data
Company SGS
Department

Name

/(*Sdtfer:SNumber Sukhumvit Road, Ban Chang

ZIP code, City) ) )
District, Rayong

Telephone
E-Mail

Customer no.

Order no.
Device data
Device Type PQMS Elite
Serial number 10-5000-030-26-AR109

Data of the authorized person for the Maintenance

Name, Company

Analytik-dena Instrument Thailand

Date of the Maintenance

19 April 2023
yes no
Maintenance with following Operational Qualification OQ |:| IE'
(requires a separate OQ protocol)
Analytik Jena AG Phone +49 36417770 Version: 01.18
Konrad-Zuse-Strasse 1 Fax +49 3641779279 1Sel

07745 Jena * Germany info@analytik-jena.com
www.analytik-jena.com
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2 Maintenance Checklist
Tick each checkbox as the steps are completed.

Parts required

10-5000-220-20 Kit preventative maintenance ICP-MS
l]/ 13-410-540 Cooling Water Additives
Choose one of the following oil types as it is important for rotary pump type:
418-88089-0 Vacuum Pump Oil (Esther Oil LVO 200)
418-10-406-251 Vacuum Pump Oil (PFPE Oil LVO 420) ‘Msfutai

AN

erformance tests

=
=
=

Print out Details, Plasma Align (Time Scan mode), Res & Trim, Mass Call, Detector Setup, Mass Scan (after new scan with
tuning solution), Vacuum (Gate Valve opened and closed), iCRC, lon Optics and Stepper pages from the instrument setup

<

Verify performance (sensitivity/oxides/double charges) of system before starting maintenance

Vacuum system

Drain and replace oil in rotary pump. ]V\spcd;u*

Clean exterior of pump.

RN

Test vacuum interlock by attempting to start vacuum with Turbo pump #1 dismounted. Verify that appropriate error

message is displayed.

Mass spectrometer system

Check/adjust gate valve.

Clean sampler/skimmer cones/replace O-rings.

S

=

Check quadrupole resolution and check Quad Controller resonance.

Resonance peak voltage is A 7 \/

lj Clean entrance lens and entrance plate

Detector voltageis: 4 {1 % V.

Analytik Jena AG Phone +49 36417770 Version: 01.18
Konrad-Zuse-Strasse 1 Fax +49 364177 9279 1Sel
07745 Jena * Germany info@analytik-jena.com
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Sample introduction system

Inspect torch.

Inspect/replace torch gas tubing.
Inspect/clean/adjust RF coil.
Inspect igniter/replace ignitor cable.

Clean sampler/skimmer cones/replace O-rings.

Clean extraction lenses #1 and #2.

Remove nebulizer from spray chamber. Turn on the peristaltic pump (15 rpm) and nebulizer gas flow (1.0 L/min) and
aspirate de-ionized water. Check that the aerosol produced by the nebulizer is normal and uniform.

Check spray chamber and replace all O-rings and water tubing.

Inspect sample introduction system electrical connections.

L

Water cooling system

4
Drain water reservoir.
7
Clean air intake filters & heat exchange fins as needed.

Inspect all water hoses for cracks/leaks.

|—\l \"\

Disassemble inline water filter & clean cartridge.

Fill water reservoir with additives and check the water conductivity according to instruction. AT uS /CV"'-
Inspect mains cable and plug.
Turn on and re-check water level.

Check pressure (440+40 kPa) and temperature set point (20 °C); adjust if necessary.

RRRKN

Verify operation of the water solenoid.

Basic instrument

Inspect condition of argon supply hose.

Inspect mains power cable and plug.

Check operation of exhaust system and inspect airflow sensor; if necessary clean according to instruction. 2 -38 V-
Inspect USB and serial cables/connections.

Clean all external covers and fans.

Check argon inlet pressure if it is at recommended pressure of 700 kPa (100 psi) (allowed range is 600 to 830 kPa,
90 to 120 psi) Actual setting is 100 kPa/psi.

Check iCRC for leakage and blockage according to service info. Check gas pressures:
He ~150 kPa (22 psi), H, ~100 kPa (16 psi)

4 RN

Analytik Jena AG Phone +49 36417770 Version: 01.18
Konrad-Zuse-Strasse 1 Fax +49 364177 9279 1Sel
07745 Jena * Germany info@analytik-jena.com
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Interlock Tests

Turn off argon supply and ignite plasma. Verify if low argon error message is displayed.
Ignite plasma and press emergency stop button. Verify that plasma goes out and appropriate error message is displayed.

Ignite plasma and unlatch plasma compartment/main RF door. Verify that plasma goes out and appropriate error
message is displayed.

Ignite plasma and turn off argon supply. Check if plasma is turned off and appropriate low argon flow message is
displayed.

< ke Lelisds]

Turn off water cooler and light plasma. Verify if appropriate error message is displayed.

Accessories

=

Verify initialization and operation of auto sampler. Check belts and wheels etc.

Check all other accessories.

<{

ance tests

Update entries in Details page of Instrument Setup window as required.

Print out every section of the Instrument Setup (service mode) and put it into the logbook.

RACE

Tune up instrument and run performance test. Perform any corrective action necessary if results do not meet
specifications. Add performance test results to logbook.

Instrument condition

Assess and comment on condition of ICP-MS system
Discuss condition, preventative maintenance results and instrument performance with the customer.

Sign and date this checklist after obtaining customer’s signature.

<=l

Instrument and environmental conditions

Good D Fair l:‘ Poor

<

Analytik Jena AG Phone +49 36417770 Version: 01.18
Konrad-Zuse-Strasse 1 Fax +49 364177 9279 1Sel
07745 Jena * Germany info@analytik-jena.com
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Comments and recommendations:

— xecommenk 4o rejlace  Skiwwer COne and suv‘s\nr cone dueto M‘M
{ \ ot chape.
the come’s Wole becowe bigger ond ot i a 3004 pe

— Nebulizer

Twe wlek P«ao-n Por\’ 18 brolem.

Analytik Jena AG Phone +49364177 70 Version: 01.18
Konrad-Zuse-Strasse 1 Fax +49 364177 9279 1Sel
07745 Jena - Germany info@analytik-jena.com
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Analytik Jena Instruments (Thailand) Ltd.
35 Moo 5. 345 Road, Khlong Khoi, Pak Kret,
Nonthaburi. 11120 Thailand.

Phone: +66(2) 1062970-72
Service Report Fax:  +66(2) 1062973

www.analytik-jena.com

Customer’s address : I Customer’s Ref. No.
SGS
Sukhumvit Road, Ban Chang : DISTRIBUTOR
District, Rayong AIITH

E-mail : | Phone : [ Fax:

JobNo.  2304216PM | User: l Service Engineer: - SOmchi N | pate: 18-19/04/2023[ Page 171

Instrument model : PQMS Elite | Serial No. 10-5000-030-26-AR109
[J Repair (RE)  Maintenance (PM) O Installation (IN)
Fault / Claim :

P 42— 2023

Software Version No. 4.3.3
[ Warranty [] Application (AP) [T] Site Prep.(SP) [ Visit(V1)

OO Error Code

Action taken :

— clean waker cooliﬁ system Replace water -l:‘!ft. L and afwt wate o
= clean  wikey  filker clean  water wlet  soleweid valve
= veplace Asy flow sonser A0 - Stog - 700 -6 {1 ea

< veplate Skimwer owe’s o | sawmglr ove’s 0-rivg.
- veplace adivared Mowim (Vacuum oil fvap).
- Virv\ﬁsful' spray chamber's ot Nebulizer's o—'viv’ - ok.

= clean  instrament Gbolivxq faw

}viky = as AS"‘-H) freSun. 4.0  bar

- imgped  Exhaust Sewsor = 2.38 V.

T o plasen gt Ver 2 bor ResobbionQ diwa | Mase calibrion  Diielorsek up

J
=t Mmh\' with 4 MMV.’ ;M , wsfuwmenk uork‘ué ‘pnTpgr\! VM = A N.
Action Pending / Recommendation :

vecommend to vreplace - skivmer come aud  Smple _awe ( de th.d)

- Nebuizer  (broken EVMT Avgon ;or\’)

[ Spare Part [ Instrument Configuration
Item No. Quantity Unit Price
1.
2 /
3. /
4, /
5. A
6. /
7. /
8.
Herewith the undersigned confirm the time devoted, Date / Signature of Customer | Date / Signature of Sprvice Engineer

the work performed, the perfect function of the device,
and the receipt/delivery of the specified spare parts.
*Traveled hours and kilometers can only be entered
after the return of the service engineer.

Work cgmpleted?
JYes

O No

Services are subject to the General Terms and Conditions of Analytik Jena AG, which will be sent on request.
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analytikjena ASpect MS Worksheet Report Page 1 of 2

" Report Date 2023-04-19 11:45:44 GMT+07:00

Worksheet System Test 19 Apr 2023 w Th.msws

Analyst
‘Worksheet Summary
Worksheet: System Test 19 Apr 2023 w Th.msws
Created: 2020-06-03 07:36:54
Analyst:
Computer: APPLICATIONICP
Last Saved: 2023-04-19 11:28:28 GMT+07:00
Software Ver.: 4.3 119995
Firmware Ver.: 5.69
Samples: 1
Comment:
Chemistry
Matrix:
Acids Used:
Keywords:
CRM:

Measurement Parameters
Analysis Modes Analysis Type: Quantitative, Acquisition Mode: Steady State, Scan Mode: Peak Hopping

Plasma

Ion Optics

(Volt)

iCRC
Nitrox

Sampling

Analytes (6)

Spacing: Coarse, Points/Peak: 1, Scans/Replicate: 50, Replicates/Sample: 10

Plasma flow: 9.00 L/min Auxiliary flow: 1.35 L/min Sheath Gas Flow: 0.00 L/min Nebulizer flow: 1.04 L/min
Sampling depth: 6.00 mm
Power: 1.20 kW Pump rate: 20 rpm  Stabilization delay: 30 sec Nitrox Flow: 0.00 mL/min

Skimmer Bias: 0.00

First Extraction Lens: -63.00 Second Extraction Lens: -620.00 Third Extraction Lens: -499.00
Left Mirror Lens: 71.00 Right Mirror Lens: 59.00 Bottom Mirror Lens: 47.00

Corner Lens: -446.00 Entrance Lens: 4.00

Fringe Bias: -5.50 Entrance Plate: -60.00

Detector Focus: True Pole Bias: 0.00

Skimmer Cone: Off iCRC Skimmer Gas Flow: 0 mL/min
0 mL/min

Aerosol generation: Nebulizer, Source: Manual

Fast pump during sample delay/rinse: On, Enable device control: Off
Spray Chamber Cooling: On Spray Chamber Temp: 3.00 °C
Sample uptake delay: 30 sec, Smart Rinse: No, Switch Delay: OFF
Scan time: 1407 msec, Replicate time: 70.35 sec

Be9, Co59, Inl15, Cel40, Pb208, Th232

SemiQuant Analytes (0)

Internal Standards (0)

No. of isotope ratio standards: 0

Isotope Ratios (2)

CeO/Ce(Ce140016/Ce140), Bat++/Ba(Bal38++/Bal38)

Default exclusions (7)
Ar40, Ar40Ar40, N14, N14H1, O16, O16H1, Ar40H1

User-specified exclusions (0)

Scan Segments (11)

Start (m/z) Stop (m/z) Dwell (usec) Attenuation mode Norm-Med Med-High

5

8
58
69
114
138
156
207
220
228

5 60000 None
10 60000 None
60 60000 None
69 60000 None

116 60000 None
140 60000 None
156 60000 None
209 60000 None
220 60000 None
228 60000 None



analytikjena ASpect MS Worksheet Report Page 2 of 2
ST Report Date 2023-04-19 11:45:44 GMT+07:00
Worksheet System Test 19 Apr 2023 w Th.msws
Analyst

Start (m/z) Stop (m/z) Dwell (usec) Attenuation mode Norm-Med Med-High
231 233 60000 None

1 ppb Tuning solution [1 ppb Tuning solution]
Tube: 2, Replicates: 10, Auto Dilutions factor: -, Cal Set 1, Time measured: 2023-04-19 11:28:28
Actual weight: 1.0000 g, Actual volume: 1.00 mL, Dilution Factor: 1.00
Position Horizontal: -0.10 mm Position Vertical: -0.10 mm Detector Voltage: 3113.30 volt

Analyte Soln Conc Unit QC Mean c/s %RSD SD Replicates (c/s)
Be9 1.0000 ppb - 70796.90 1.05 744.1 69272 69853 70779 70464
70899 71065 71602 71407
71217 71411
Co59 1.0000 ppb - 1052651 0.88  9252.2 1070788 1059344 1058902 1054481
1044617 1055291 1051262 1049296
1039008 1043517
Inl15 1.0000 ppb - 1350583 1.07 14470.2 1387990 1354391 1342678 1355775
1346393 1343764 1343574 1351588
1344088 1335587
Cel40 1.0000 ppb - 1358880 0.78 10538.3 1372294 1361915 1359379 1364263
1352358 1363052 1364580 1367608
1338478 1344870
Pb208 1.0000 ppb - 637976.3 0.34 2138.0 637639 642283 637894 638251
637605 635288 638976 640026
635122 636679
Th232 1.0000 ppb - 1039186 0.49 5053.7 1038166 1038502 1035407 1045001
1046529 1040346 1041805 1042407
1031801 1031891

Isotope Ratio Ratio %RSD SD Replicates (ratio)
Cel40016/Ce140 0.015 1.63 0.000 0.016 0.016 0.015 0.015 0.015 0.015 0.016 0.015
0.015 0.015
Bal38++/Bal38 0.019 0.83 0.000 0.020 0.020 0.020 0.020 0.019 0.019 0.019 0.020
0.019 0.019
o Calibration - Be9 *  Calibration - Co59 ®  Calibration - In115
77876 6 1.178E6, 1.527E6
1E§]
60000
8ES| 1E6
40000 6E5|
45| 5ES|
20000
2E5|
% 02 04 06 08 114 0 01 02 03 04 05 06 07 08 09 111 %0 01 02 03 04 05 06 07 08 09 111
Conc (ppb) Conc (ppb) Conc (ppb)

°  Calibration - Ce140 °  Calibration - Pb208 °  Calibration - Th232

1.51E6) 7.04E5 1.145€6
6E5| 1E8
1E6 8ES)
45| oe5
45|

5E5 285
2E5

% 071 02 03 04 05 06 07 08 09 114 % 01 02 03 04 05 06 07 08 09 1 14 % 041 02 03 04 05 06 07 08 09 114

Conc (ppb) Conc (ppb) Conc (ppb)



analytikjena ASpect MS Instrument Setup Status Page 1 of 3

As EndrowntHanar Carepary

Title

Report Date 2023-04-19 11:51:43 GMT+07:00

PM1-2 19 Apr 2023

Details
Instument Detals

LastRead :  2023-04-19 09:24.45

Instrument ID & Type: PQMS Elte, 6

) ) Firmware Buld Date: Sep 72020 10:11:53

Runtimes [His - Ming)

Flasma: Tubo Pump 15 2. Rotary Pump Firmmare Version: 5.69

38 ¥ [4om2: [[ansmz: $0814: ConvolBosrd Verson: 06
Component Serial Numbers & Inatallsbon Dates FPGA Chip Version: 20
g 10S000030264R109 | 1025/2017 @~ CPLD Chip Version: 16
Control Board 0305170600010 | wzs2m o .
RF Genaiator 10:53005AR239 | o2 FE it
RF DC Supply: 22188 | anwaon o~ Type and Key Status: Not AMR
g 16872279 | 1025207 [ L - ——
Tabo Py &: 16872278 | oS0 @~ (] Vacusum Exhaust Monitoring trstalled
Rotiy Psgt 360355 | e @+ | [skmmer instaled
Gauge 2 [ | 2zer208 "N []vacuum Gauge 2 installed
s 25454 | esiaon - [)sheath Gas MEC instalied
lon Optics Board: ]mc | 10/25/2017 (=T
Quad Contraller /60017030764 | 0ss2017 (175
Mazs Flow Controller Neb: 12550 | ss20m @~
Mass Flow Conlroller Sheath: | 2623  aes2om B~
iCRC Skirmes Cone MFC: [2015 | 0eszon (95
(4 Nitiox Installed 128 | 0s201 @~

Mass Scan

Dead Tma Narcesc) 20 &
[ Disable Dead Time Covection
[ Dizabile Atteruaton Conection
[ Repstive Scan




analytikjena ASpect MS Instrument Setup Status Page 2 of 3

~ 7" Report Date 2023-04-19 11:51:43 GMT+07:00
Title PM1-2 19 Apr 2023

Mass Calibration
Last calibration: 2023-04-19 10:32:32
[Worksheet: C:\ProgramData\Analytik Jena\ASpect MS\Supplied Worksheets\System Setup 2023-04-18.msws]

Isotope Exact Mass  Current Mass Theory - Curr Resolution  Height (c/s) Status

Be9 9.012 9.020 -0.008 0.80 79312.66 Pass
Mg25 24.986 24.962 0.024 0.77 398418.66 Pass
Co59 58.933 58.906 0.027 0.73 1240887.38 Pass
Inl15 114.904 114.916 -0.012 0.72 1664403.00 Pass
Cel40 139.905 139.889 0.016 0.75 1654330.00 Pass
Pb206 205.975 206.003 -0.029 0.77 366063.66 Pass
Th232 232.038 232.032 0.006 0.80 1311951.00 Pass
cls Mass Calibation cls
4.369E6) 4.369E6
4E6 4E6
3E6| 3E6
2E6| 2E6
1E§] 1E6
N A A L
3 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260
AMU
Autoscale
Squared Term Scale Factor  Offset
RF 15.98E-7 -61.521E-5 29.957E-3
Resolution and Trim
Last modified: 2023-04-19 10:32:32
[Worksheet: C:\ProgramData\Analytik Jena\ASpect MS\Supplied Worksheets\System Setup 2023-04-18.msws]
Offset Scale Factor
RF -135.926 214.11
DC -200.202 252.684
Isotope Observed AMU Width
LOW Mass Be9 9.018 0.80
HIGH Mass Th232 232.062 0.78
cls Mass Calibation Trim Low cls cls Mass Calibation Trim High cls
1.427E§, 1.427E6 1.427E§, 1.427€6
1.2E6 1.2E6 1.2E6 1.2E6
1E§| 1E6 1E§| 1E6
8ES| 8ES 8ES| 8ES
6ES| 6E5 6ES| 6E5
4E5| 4E5 4E5| 4E5
25| 2E5 25| 2E5
1 1
3 70 40 60 80 100 720 140 160 780 200 220 50° 5 20 40 60 80 100 120 140 160 180 200 220 24060°
AMU AMU

Autoscale Autoscale



analytikjena ASpect MS Instrument Setup Status Page 3 of 3
~7 Report Date 2023-04-19 11:51:43 GMT+07:00
Title PM1-2 19 Apr 2023

Plasma Setup
Last modified: 2023-04-19 10:28:09
[Worksheet: C:\ProgramData\Analytik Jena\ASpect MS\Supplied Worksheets\System Setup 2023-04-18.msws]

Horizontal (x) alignment: -0.10 mm, Vertical (y) alignment: -0.10 mm

Plasma Setup: Vertical o X Be9 7.31670E+4 Plasma Setup: Horizontal o X Be9 7.61660E+4
ses P 014283 X mt1s 1.55688E+6 Tses P 021218 K Inis 1.53829E+6
1 556 X Pb208 7.85066E+5 1528 X Pb208 8.16892E+5
: X Cel40016 1.56947E-2 - X Cel40016  1.64820E-2
0.12 X Bal38++  1.78089E-2 X Ba138++  1.83122E-2
. X Th232 1.28743E+6 015 X Th232 1.30959E+6
1E6 ' 1E6
0.08
0.1
0.06
5E5| 5E5|
0.04 0.05
0.02
3 2 40 1 2 30008 3 2 4 0 1 2 30000%
Position (mm) Position (mm)
Autoscale Autoscale
Detector Setup
Last modified: 2023-04-19 10:37:53
[Worksheet: C:\ProgramData\Analytik Jena\ASpect MS\Supplied Worksheets\System Setup 2023-04-18.msws]
Detector Voltage: 3113 volt, Scan Range From: 1500 - 3300 volt
cls Detector Setup cls
1.713E6, —1.713E6
1.5E6 1.5E6
1E§] 1E6
5E5| 5E5

1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300
volt
Autoscale Log
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Thermology Co., Ltd.

96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110 AR
Tel: 02191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS1 7025
CALIBRATION 0109

N

o
"".I':, r||'

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 2312344
Site Calibration Order No. 23060304
Customer SG3 (Thailand) Limited.

11209, 1/211 Moo 1, T. Ban Chang, A. Ban Chang Rayong 21130 Thailand.

Place of Calibration Sample Area

Description BOD Incubator
Model ICP450
Serial No. F721.0023
ID.No. 12022007

_ Date of Receipt Jun 21, 2023

Date of Calibration Jun 21, 2023

Environment

Temperature (Min}) 248 °C (Max) 261 °C
Relative Humidity  (Min) 514 %RH (Max) 599 %RH

Calibration Method

WI-17.  The reference thermometer was placed into the chamber and measurement was performed based on AS-2853.
The temperature scale in use at this laboratory is the International Temperature Scale of 1990,

Standard
1) Data Acquisition with Sensor Model 34972A S/N. MY49010059, Cerificate MNo. QR23-0916, Calibrated by

Quality Reborn Co., Ltd., ONAC Calibration No. 0292. Due Date Apr 18, 2024.

This certificate is traceable to SI unit.

Page 1 of 3 :

This certificate iz izsued in accordance with the conditions of Thermology Laboratory. The fraceability to recognised national standard and the
unit of measurement realised at corresponding national standard laboratory, This cerlificate may not be reproduced other than in full except

with the prior written approval of laboratory.
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F2® Thermology Co., Ltd. =«

96/177-96/178 Moo 6, T. La-harn, A. Banghuathong, Nonthaburi 11110 “ ,dm.u.}p‘

Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS17025
CALIBRATION 0109

ot
oy

) §

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 232344
Site Calibration Order No. 23060304

Results (without adjustrent)

g -
#2
O #3Y
H
Q49
]
| Hi2
(D0 ; o, & v
i
s we #j
U2 ke
= — b L
a
-+ ¥
W

Position of reference thermometers were placed

Note.

1). Dimension (W x L x H) is 104 x 60 x 72 cm
2). Stability - greatest one half of difference between max peak and min peak of each reference probe

measured temperature obtained during the calibration interval.
3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady state conditions. The
reference sensor should preferably be located at the geometric center of the chamber,

Page 2 of 3
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ﬂg Thermology Co., Ltd. i

s

T e

96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthaburi 11110 A

Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS17025

CALIBRATION D109

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 2312344
Site Calibration Order No. 23060304

Results (without adjustment)

uuc uuc Reference Stability Uniformity Uncerlainty
Setting Reading Thermometer
(°C) (°C) (°C) +°C) (°C) +°C)
Paosition 1 20.080
Position 2 20.006
Paosition 3 20175
Position 4 20.216
200 200 Position 5 19,957 0.269 0.371 0.45
Position & 20,114
Pasition 7 19.863
Position 8 20.086
Position 8 20.091

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentioned in the report.

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%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

APPROVED SIGNATORY : (D'W
[ 1] MR.PRAJUCKPETCH THONGSOOKCHOTE
[ _,]/ MR. DAMRONG MULSING
[ 1 MR.JATURAPAT THONGSOOKCHOTE

Page 3of 3
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SGS (Thailand ) limited Rayong

Automatic Mercury Analyzer

Model RA-4500

Preventive Maintenance Report

Serial No. RA-4500 : 14780131

Date : 6 FABRUARY 2023
Next due Date : AUGUST 2023
PM by

Approved by

Coax Group Corporation Ltd. —
1131/62, 64, 325-331 Nakornchaisri road,

Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386
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NIC Mercury Analyzer Model: RA-4500

Inspection result

ITEM STANDARD RESULT JUDGE
1. Self Check 1.1 Heating PASS OK
1.2 Cooling PASS OK
1.3 Leak PASS OK
1.4 Optical system PASS OK
1.5 Drift PASS OK
2. Analytical curve inspection(AREA)
2.1 No Pretreatment (Low Conc.) Correlation coefficient 1.0000 OK
(r) 2 0.9990
3. Repeatability (AREA)
3.1 No Pretreatment 100ppb, n=5 1. 98.082 ppb
2. 104.050 ppb
3. 102.668 ppb
4 103.888 ppb
5 102.666 ppb
C\V. 5% 2.38% OK
4, Blank Below1.0(AREA) 0.7855 oK




Title
Date

Name
Memo

Method

Method1 (Pretreatment:without)

: Preventive Maintenance RA-4500 SN:14780131
: 6/2/2566

: Coax Group

: Calibration Curve 0-10 ng

Calib

y=ax+b
a=1.37768536E+00
b=7.4744433 0E-01

10/2/2566 16:33

(1+1) H2504 ©0.9mL 14 +=1.0000
10w/v% SnGCl2 : 0. 5mL 12
Measurement Time (sec) : 120sec 10
2
z 8
2 6
<
4
2
0
1234567891011
STDI[ng]
STD
No SVOL | CVOL| DVOL STD AREA MEAS Dev Note
"l [ugh] | [mL] | [mL] | [mL] [ng] [ON] [ng] [%]
1 | 100.000 0.000 5.000 5.000 0.000 0.7855 0.0276 -
2 | 100.000 0.010 5.000 5.000 1.000 2.1365 1.0083 0.8
3 | 100.000 0.020 5.000 5.000 2.000 3.4693 1.9757 12
4 | 100.000 0.040 5.000 5.000 4.000 6.2303 3.9798 05
5 | 100.000 0.080 5.000 5.000 8.000 11.7452 7.9828 0.2
6 | 100.000 0.100 5.000 5.000 10.000 14.5600 10.0259 0.3
0.06 7
0.041
w
2
0.021
2 3 4 5 6
SMP
SVOL | CVOL| DVOL| AREA MEAS CONC
No. | NAME Note
[mL] | [mL] | [mL] [ON] [ng] [ug/L]
1 | Hg100ppb 0.050 5.000 5.000 7.5038 4.9041 98.082
2 |Hg100ppb 0.050 5.000 5.000 7.9148 5.2025 104.050
3 |Hg100ppb 0.050 5.000 5.000 7.8196 51334 102.668
4 |Hg100ppb 0.050 5.000 5.000 7.9037 5.1944 103.888
5 | Hg100ppb 0.050 5.000 5.000 7.8195 5.1333 102.666

m MIPPOM IMSTRUMEMTS CORFORATION



10/2/2566 16:33

Statistics
No. | NAME TRY AV SD Cv
[ug/L] [ug/L] [%]
1 |Hg100ppb 5 102.2708 2.431095 2.38
0.06T
0041
w
2
0.02
0.00
1 2 3 4 5
Self Check

Heat check:PASS!! ( 27. 5degC[05 00] -> 31.6degC[03:31])
Sensor check:PASS!! ( 123- 29= 94)

Leak check:PASS!! (0. 17L/m|n)

Sig/Ref check:PASS!! (Sig:4.37V, Ref:4.10V)

Drift check:PASS!! (-0.0000022 - -0.0000173 = 0.0000151)

m MIPPOM IMSTRUMEMTS CORFORATION
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CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 2312345
Site Calibration Order No. 23060304
Customer SGS (Thailand) Limited.

11208, 1/211 Moo 1, T. Ban Chang, A. Ban Chang Rayong 21130 Thailand,

Place of Calibration Hot Lab

Description Oven
Model UFE400
Serial No. G410.0833
ID.No. 02010002
Date of Receipt Jun 21, 2023
Date of Calibration Jun 21, 2023
Environment
Temperature {Min) 238 °C (Max) 258 °C

Relative Humidity (Min) 413 %RH (Max) 630 %RH

Calibration Method

WI-17:  The reference thermometer was placed into the chamber and measurement was performed based on AS-2853,
The temperature scale in use at this laboratory is the International Temperature Scale of 1990.

Standard
1) Data Acquisition with Sensor Model 34972A S/N. MY52003190, Cerlificate No. QR23-1303, Calibrated by

Quality Reborn Co., Ltd., ONAC Calibration Mo. 0292. Due Date May 15, 2024,
This certificate is traceable to SI unit.

Page 1 of 5 -

This certificate Is issued in accordance with the conditions of Thermology Laboratory, The traceability to recognised national standard and the
unit of measurement realised at corresponding national standard laboratory. This certificate may not be reproduced other than in full except

with the prior written approval of laboratory.
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CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 2302345
Site Calibration Order No. 23060304

Results (without adjustment)

i f
#2
O #3
H
O#9
' HI2
#6 : #80) -
I
# w2 i
.ﬂ"’m G
£ +—* b L
a
W

Position of reference thermometers were placed

=
=
o

1). Dimension (W x L x H) is 40 x 33 x 40 cm
2). Stability - greatest one half of difference between max peak and min peak of each reference probe

measured temperature obtained during the calibration interval,
3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneily within the chamber under steady state conditions. The
reference sensor should preferably be located at the geometric center of the chamber.

Page 2 of 5
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CALIBERATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 2312345
Site Calibration Order No. 23060304

Results (without adjustment)

uuc uuc Reference Stability Uniformity Unecertainty
Setting Reading Thermometer
(°C) (°C) (°C) +°C) (°c) +°C)
Position 1 85.026
Position 2 84,969
Position 3 84.774
Position 4 84.822
85.0 85.0 Pasition 5 84.584 0.069 0.354 0.31
Position & 84.571
Position 7 84.573
Position 8 84.657
Position 9@ 84.710
uuc uuc Reference Stability Uniformity Uncertainty
Setling Reading Thermometer
(°C) (°C) (°C) +7C) (°C) +°C)
Position 1 104,144
Position 2 104.090
Paosition 3 103.803
Position 4 103.860
104.0 104.0 Position 5 103.565 0.080 0.455 0.32
Position 6 103.553
Paosition 7 103.579
Position 8 103.653
Position 9 103.725

Page 3of 5
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CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 2312345
Site Calibration Order No. 23060304

Results (without adjustiment)

uuc uuc Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
(°c) (°c) ©c) +(°C) (°c) +(°C)
Position 1 150.660
Position 2 150.645
Position 3 149.935
Pasition 4 150.091
150.0 150.0 Position 5 149.812 0.119 0.757 0.40
Position & 149.782
Position 7 149.795
Position 8 149.820
Position 9 149.948
uuc uuc Reference Stability Uniformity Unecertainty
Setting Reading Thermometer
(°C) (°C) (°C) +(°C) (°c) +°C)
Position 1 180.800
Position 2 180.771
Paosition 3 179.786
Position 4 180.030
180.0 180.0 Position 5 179.861 0.086 0.983 0.40
Paosition 6 179.830
Position 7 179.929
Position 8 179.803
Position 9 179.886

Page 4 of 5
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CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 2312345
Site Calibration Order No. 23060304

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentioned in the report.

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%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

APPROVED SiGNATORY : ().
[ 1 MR.PRAJUCKPETCH THONGSOOKCHOTE
[~ MR.DAMRONG MULSING
[ 1 MR.JATURAPAT THONGSOOKCHOTE
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES B
334 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 Rt

HSC-TISI-TIS 17025

TEL.0-2717-3000-29  FAX.0-2719.9484 CALIBRATION 000

Cert.No.: 23CH590/1
Page.: 1of3

Certificate of Calibration

This Certificate was issued to replace to the Certificate No.23CH590

Equipment : pH / Conductivity Meter With Sensor
Manufacturer : Mettler Toledo

Model : 5213

Serial No. ; B802060027

ID No, : P2012019

Condition As-Received: Used Item

Received Date : 09 May 2023

Calibration Date : 10 May, 16 June 2023

Reference : 2305-0290WsC-1

Submitted by : 5GS (Thailand) Limited

1/209, 1/211 Moo 1, Ban Chang,
Ban Chang, Rayong 21130

Ambient Temperature : (25 = 2.5) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : in - house method :

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material {CRM)

- CP-CH8 by comparison with standard thermometer

Approved by :

{ -’{ Malee Butkruea
( ) Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 22 June 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior writen

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

A 0055423
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Condition of this calibration result
1. Reference Standard Instrument - -

Instrument Serial No. D No. Cert. No.
1) Document Process Calibrator 54030049 130RC116 22E2769
2) Ref. Standard Thermometer 4852054 110RCO44 2211306

Cert.No.:
Page.:

23CH590M
20f3

Due Date
24 Aug 2023
27 Qct 2023

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

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceabhle

lo S through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No, AR-1835

Buffer Solution Manufacturer Lot No,
pH 1.679 CPA chem 766819
pH 4.008 CPA chem BB3A32
pH 6.987 CPA chem 826589
pH 10.010 CPA chem 863835

Exp. date
17 Sep 2023

28 Dec 2024
08 July 2023
28 Dec 2023

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (1.68,4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) &
pH mV mV pH
pH Meter 1.680 314,73 3146 1.680 0.058 2.00
S/N.: BO02060027 4.000 177.48 177.4 4.000 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00

a 1167683
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Cert.No.: 23CH590/1

Page.: 3of3
Calibration Results
Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Selution Reading Reading | pH measurement| factor
(mV) (£) k
pH Electrode 1.679 1.683 315.1 0.0045 2.00
S/M.: 8512743 4.008 4.013 179.0 0.0046 2.00
6.987 6.990 5.7 0.0085 2.00
10.010 10.009 -169.9 0.0065 2.00
Function : Temperature Measurement
(") Without adjustment
This equipment was connected with Temperature Probe:
- Model : InLab@Expert Pro-1SM
- Serial No. : 8512743
Dimension of probe;
- Length : 120 mm
- Diameter : 12 mm
- Immersion Depth : 100 mm
Calibration Standard uuct Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (£°C) k
25.0 25.002 25.0 -0.002 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

factor k, providing a level of confidence of approximately 95 %.

-olo-

a 1167682
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) =
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %703
53474 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 Al
NEC-TISI-TIS1T025
TEL. 0-2717-3000-29  FAX.0-2719-9484 CALIBRATION 004

Cert.No.: 23CH591/1
Page.: 1 of 3

Certificate of Calibration

This Certificate was issued to replace to the Certificate No.23CH591

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

{./ ) Malee Bulkruea
{ ) Saithip Meangmai

{ ) Warakorn Lerngagirakul

Issue Date :

pH [ Conductivity Meter With Sensor
Mettler Toledo

5213

B902060027

P2019019

Used ltem

08 May 2023

11 May, 16 June 2023
2305-0290WSC-2

SGS (Thailand) Limited
11209, 1/211 Moo 1, Ban Chang,
Ban Chang, Rayong 21130

(25 + 25) °C
(50 + 15) %

In -house method :

- CP-CHE by direct measurement

with certified reference material (CRM)

- CP-CHB by comparison with standard thermometer

22 June 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may nedt be reproduced other than in full, except with the prior written

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

A 0055424
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Condition of this result of calibration

1. Reference Standard Instrument :-

Instrument
1) Thermometer
2) Ref. Std. Thermometer
This certification is traceable to the International System of Unit maintained at:-

Cert.No.: 2Z3CH591/1

Page.: 2 of 3
Serial No. 1D Ne. Certificate No. Due date
1963878 130RC0D95 2211140 12 Sep 2023
4982054  110RCD44 2211306 27 Oct 2023

- Traceable to National Institute of Metrology (Thailand), NIMT
2. Cerlified Reference Materials :-

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Sl
through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
25.000 pSfcm CPA Chem 826592 09 July 2023
1413.0 puS/em CPA Chem 826595 09 July 2023
12.880 mS/cm CPA Chem 826596 08 July 2023
- Control Conduclivity calibration solution temperature by Water bath (25:0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(") After Adjustment at 1413.0 uSicm
Conductivity Electrode Serial No.: 5818450992
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
25.000 pSiem 25.79 uSicm 25.37 uSicm 0.23 puSicm 2.05
1413.0 pSlem 1420 pSfem 1414 pSlcm 9.2 uSlem 2.00
12.880 mS/cm 12.82 mS/cm 12.78 mS/cm 0.086 mS/cm 2.00

Remark

- UUC* = Unit Under Calibration

- Cell constant = 0.556480 cm |

a 1167681
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Cert.No.: 23CH5921/1

Page.: 30of 3
Calibration Results
Function : Temperature Measurement
( *) Without adjustment
This equipment was connecled with Temperature Probe:
- Model : InLab®&731-1SM
- Serial No. : 5818450992
Dimension of probe;
- Length : 120
- Diameter ; 12
- Immersion Depth 100
Calibration Standard uuc Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
(‘c) (c) (c) (°c) (£°c) K
25.0 25.002 25.1 0.098 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

factor k, providing a level of confidence of approximately 95 %.

a 1167680
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Analytical Lab Science Co., Lid.

U3t eadtew (Uszinalng) 917

17209, 1/211 w3j 1 siwathums sunoihum Sawiaszoed 21130

8 meter Ins n rt
Apparatus ; Spectrofluorometer
Model : JASCO FP-8200
Serial No. : C020461448
Check Date . 05 May,2023
Standard Materials  : DI Water, Air
Items Test
Wavelength Repeatability of EX/Em Conclusion E!/ Passed = Fail
Wavelength Accuracy of EX/Em  Conclusion ]  Passed O Fail
Resolution of Ex/Em Conclusion A Passed O Fail
Sensitivity Conclusion ]  Passed O Fail
Photometric Stability Conclusion lj Passed O Fail
Rescription
Sign
Date 25-5-23 25-5-23 o

e e e =y
1 i il
75 ?rs_mﬂ%um 7 oundngs ueauoiTmg WwAUINER NFINNY 10700 Ins. (02) 8818534-5, (02) 8818820 uWnd (02) 8818840
175 Sirinthorn Sei 7, Sirinthorn Rd., Bangbumru, Bangplud, Bangkok 10700 THAILAND.Tel. (02) 8818534-5, (02) 8818820 Fax : (662) B&18840
E-mail : ANLASC@truemail.co.th Web site ; analyti.com
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Inspection Sheet

Date 25 wunn 2566 Craation
Model name JASCO . e
Serial No. C020461448 Review [| G |
L
Temperature 25C Approval If"' :}mm{ I{
Humidiry 50 % ' T
Operator Apiwal
Comprehensive inspection Pass
1500 300 G600
1000 200 400
Int. 500 Int. 100 Int. 200
gl—— i [ 0 pl— A ol | .1 1L T
240 250 260 270 350 360 370 380 420 430 440 450 530 540 550 560
Wavelength [nm] Wavelength [nm] Wavelength [nm] Wavelength [nm]
7000 1100
4000
Int. Int. 500
2000 | \
0 0 = 0 ' 0
240 250 260 270 350 360 370 380 420 430 440 450 530 540 550 560
Wavelength [nm] Wavelength [nm] Wavelength [nm] Wavelength [nm]

Wavelangth Accuracy Pass/Fail : Pass

[Excitaion]
Standard 253.7 nm

Standard 365.0 nm

Standard 435.8 nm

Standard 546.1 nm

[Emission]
Standard 253.7 nm

Standard 365.0 nm

Standard 435.8 nm

Standard 546.1 nm

Criteria +/- 2.0 nm

Average 254.00 nm, difference from standard 0.30 nm, Pass
1:254.0 nm, 2:254.0 nm, 3: 254.0 nm

Criteria +/- 2.0 nm

Average 365.50 nm, difference from standard 0.50 nm, Pass
1:365.5 nm, 2:365.5 nm, 3:365.5 nm

Criteria +/- 2.0 nm

Average 436.00 nm, difference from standard 0.20 nm, Pass
1: 436.0 nm, 2: 436.0 nm, 3:436.0 nm

Criteria +/- 2.0 nm

Average 546.00 nm, difference from standard -0.10 nm, Pass
1:546.0 nm, 2:546.0nm, 3: 546.0 nm

Criteria +/- 2.0 nm

Average 253.50 nm, difference from standard -0.20 nm, Pass
1:253.5nm, 2:253.5nm, 3: 253.5 nm

Criteria +/- 2.0 nm

Average 365.50 nm, difference from standard 0.50 nm, Pass
1:365.5 nm, 2:365.5 nm, 3:365.5 nm

Criteria +/- 2.0 nm

Average 436.50 nm, difference from standard 0.70 nm, Pass
1-436.5 nm, 2:436.5nm, 3: 436.5 nm

Criteria +/- 2.0 nm

Average 547.00 nm, difference from standard 0.90 nm, Pass
1:547.0 nm, 2:547.0 nm, 3: 547.0 nm



Inspection Sheet

Date 25 wiunny 2566 .
t
Model name JASCO St
Serial No. C020461448 Review
Temperalure 25C Approval
Humidiry 50 %
Operaltor Apiwal
Comprehensive inspection Pass
600 =
400+
Int.
200
0 i 1 | 1
530 540 550 560
Wavelength [nm]
1900
1500
10001
Int.
500
n 1 I 1 1 _I
530 540 560
Wavelength [nm]
Wavelength Repeatability Pass/Fail : Pass
[Excitaion]

Wavelength 546.1 nm  Criteria +- 1.5 nm
Minimum 546.0 nm, Maximum 546.0 nm, (Max.-Min.)i2 : 0.00 nm, Pass

1: 546.0 nm, 2:546.0 nm, 3: 546.0 nm

[Emission]

Wavelength 546.1 nm  Criteria +/- 1.5 nm
Minimum 547.0 nm, Maximum 547.0 nm, (Max.-Min.)/2 : 0.00 nm, Pass
1:547.0 nm, 2:547.0 nm, 3: 547.0 nm
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Inspection Sheet

Date 25 wnunnd 2565 Crealion
Model name JASCO )
Serial No. C020461448 Review
Temperatura 25C APPIU"I’E]
Humidiry 50 %
Operator Apiwal
Comprehensive inspection Pass
600
 Peak 1 —|
'
N
400
nt. | |
200 /
a"l}lllll )
0 1 1 //
530 540 560
Wavelength [nm]
i .
15001 I:I |
II
I |
' |
1000 R |II
Int. i [
|
|
500 /
ol— | _-""j i | J
530 540 550 560
Wavelength [nm]
Aesolution Pass/Fail : Pass
[Excitaion]
Criteria : equal to or less than 2.5 nm
Peak at 546.1 nm, FWHM : 1.99 nm, Pass
[Emission]

Criteria : equal to or less than 2.5nm
Peak at 546.1 nm, FWHM : 2.06 nm, Pass
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Date

Inspection Sheel

25 wRunny 2566

Model name JASCO Cracticn
Serial No. C020461448 Review
Temperature 25C Approval
Humidiry 50 %
Operator Apiwat
Comprehensive inspection Pass
3 #P
f_.f ', "\H
6000~ :
L [}
4000 !
Int. i / i
, |
20001 |
A |
/ i %
I o '. N
o 0 i i Tl o
0 B e = ————
_1 uuu | y :. 1 L | i ]
370 380 400 420 440 450
Wavelength [nm]
983
980
Int.
975}
a7e L 1 i 1 i | | | 1
0 2 4 B 2] 10
Time [sec]
Sensitivily Pass/Fail : Pass

Criteria : S/N ratio equal to or greater than 500, Measured : 1205.2, Pass
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Inspection Sheet

Date 25 waunny 2566 Creation
Model name JASCO ]
Serial No. C020461448 Review
Temperature 250 Approval
Humidiry 50 %
Operator Apiwat
Comprehensive inspection Pass
8000 |
A
|
|
int, 4000 I
|
20001 !
[= _L_JJ/ ! 1 M\MR"__I' '
g?’l] 380 400 420 440 450
Wavelength [nm)]
7400 7
7390 ’, l | .
Ll |
(I WLl
Int, 7280 ! | 1 \h - “] Ilh 1
|J A | | : L k i
R I l.
73701 k
— |
TaﬁJ‘:'I.‘.l 200 400 600
Time [sec]
Photomelric Stability ~ Pass/Fail : Pass

Criteria : within 2.0 %, Measured : 0.54 %, Pass
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CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 232348
Site Calibration Order No. 23060304
Customer SGS (THAILAND) Limited

1/209,1/211 Moo1, T.Ban Chang, A.Ban Chan, Rayong 21130 Thailand.

Place of Calibration Hot Lab

Description Water Bath
Model WHNB29
Serlal No. L611.0546
ID.No. W2012002
Date of Receipt Jun 21, 2023

Date of Calibration Jun 21, 2023

Environment

Temperature {Min) 238 "C (Max) 258 °C
Relative Humidity (Min} 413 %RH  (Max) 630 %RH
Line Voltage (Min)  229.2 Vac (Max) 231.5 Vac

Calibration Method

WI-18 : The reference thermometers were placed into the bath and the measurement was based on ASTM E715-80,
The temperature scale in use at this laboratory is the International Temperature Scale of 1990.

Standard
1) Data Acquisition with Sensor Model 34972A S/N. MY520023190, Cerificate No. QR23-1303, Calibrated by

Quality Reborn Co., Ltd., OMAC Calibration No. 0292, Due Date May 15, 2024.
This cerificate is traceable to 31 unit.

Page 1 of 3 -

This certificate Is issued in accordance with the conditions of Thermology Laboratory, The traceability to recognised national slandard and the
unlt of measurement realised at corresponding national standard laboratory.This cerlificale may not be reproduced other than in full except

with the prior written approval of laboratory.
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CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 23/2348
Site Calibration Order No, 23060304
Results (without adjustment)
A
,f" 2 ................. :...:.:..4, H
- 5 -
o -
e s alinr e s B

F
—

k4

W

Position of reference thermometers were placed

MNote.

1). Dimension (W x L x H) is 35 x 29 x 16 cm

2). Stability - greatest one half of difference between max peak and min peak of each reference probe
measured temperature obtained during the calibration interval

3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as

possible to determine the temperature pattern or homogeneity within the chamber under steady state conditions. The
reference sensor should preferably be located at the geometric center of the chamber

Page 2 of 3
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CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 23/2348
Site Calibration Order No. 23060304

Results (without adjustrment)

Luc uuc Reference Stability Uniformity Uncertainty
Selting Reading Thermometer
("C) (°C) (°C) +°C) (°c) +°C)

Pasition 1 59.937
Position 2 59.978
60.0 60.0 Paosition 3 60.024 0.066 0.205 0.16
Paosition 4 60.054
Position 5 60.051

uuc uuc Reference Stability Uniformity Uncerainty
Setting Reading Thermometer
(°C) (°C) (°C) +C) (°C) +H°C)

Position 1 100.971
Paosition 2 100.903
[ 101.2 Position 3 100,798 0.382 0.485 0.50
Position 4 101.033
Position 5 100.995

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentioned in the report.

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%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

APPROVED SIGNATORY : -

[ ] /MR. PRAJUCKPETCH THONGSOOKCHOTE

[ f MR.DAMRONG MULSING

[ ] MR.JATURAPAT THONGSOOKCHOTE
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Cert.No. 23/2348

Water Bath

ID.No. W2012002

L&11.0546

Model. WNB23  S/MN.
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