NMARUIN N

—
= = = a d
LANANTRAULNEULASDINDN LE LUNITATIAILASIZI



CERTIFICATE OF ANALYSIS
EPA PROTOCOL GAS

Cylinder No. : EB0062815



B B eap Airgas Specialty Gases
?.‘ HECE Airgas USA, LLC
‘h | e 600 Union Landing Road
an Alr Liquide company ,‘3‘;,‘;‘:;‘2‘;1,‘1““' NJ 08077-0000

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI99E15ACX9C Reference Number: 82-401135335-1
Cylinder Number: EB0062815 Cylinder Volume: 144.4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52018 Valve Outlet: 660

Gas Code: CO,NO,NOX,S02,BALN Certification Date: Mar 13, 2018

Expiration Date: Mar 13, 2026

Certification performed in accordance with “EPA Traceabllity Protocol for Assay and Certificalion of Gasecus Caha:rahun Standards (May 2012)" document EPA
800/R-12/531, using the assay pi listed. y doas not require This cylinder has a folal analytical
uncertalnty as slaled below wnlh a confidence level of 95% There are no slgnn‘r.anl Impuritles which affect lhe use of this cali mixture. All ions are on a

volume/valume basls unless otherwise noted.

Do Mot Use This Czlmﬂm below 100 Esa le. 0.7 msﬁxms.

ANALYTICAL RESULTS
Component Requested Actual Protecol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 50.00 PPM 50.55 PPM G1 +/- 1.4% NIST Traceable 03/06/2018, 03/13/2018
NITRIC OXIDE 50.00 PPM 50.50 PPM G1 +/-1.4% NIST Traceable 03/06/2018, 03/13/2018
SULFUR DIOXIDE 50.00 PPM 51.01 PPM G1 +- 1.0% NIST Traceable 03/06/2018, 03/13/2018
CARBON MONOXIDE 2000 PPM 1977 PPM G1 +/- 1.0% NIST Traceable 03/08/2018
NITROGEN Balance
= = T
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060607 CC442564 50.42 PPM NITRIC OXIDE/NITROGEN +/- 0.8% Jun 27, 2020
PRM 12367 APEX1099237 9.82 PPM NITROGEN DIOXIDE/AIR +-2.0% Jun 02, 2017
GMIS 0315201604 CC503358 4.975 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Mar 15, 2019
NTRM 16011025 CC473218 49.02 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Jun 07, 2022
NTRM 12060735 CC356192 2486 PPM CARBON MONOXIDE/NITROGEN +-0.6% Dec 14, 2026
The SRM, PRM or RGM noled above is only in.reference to the GMIS used in {he assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 APW1100391 CO FTIR Feb 08, 2018
Nicolet 6700 APW1100391 NO FTIR Feb 15,2018
Nicolet 6700 APW11003¢1 NO2 FTIR Feb 16, 2018
Nicolet 6700 APW1100381 SO2 FTIR Mar 01, 2018

Triad Data Avallable Upon Request

NOTES:NET WEIGHT: 10.43lbs
GROSS WEIGHT: 60.93Ibs
PO# 5218000763

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Pmto qf
Documnent EPA-600/R-12/531. Al testing processes and measurements conform to the req
ISO/IEC 17025 and to Airgas ISO 9001:2000 and relate only to items identified on this certiff
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Unce
document shall not be repraduced in full without written approval of the issuer.

TESTING CERT No. 3082.05
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ORIFICE TRANSFER STANDARD CERTIFICATION

WCORKSHEET Ti-5025A

ROOTSMETER S/N 0438320



TISCH

_@lef{_urinlenltui

TisSCH EN\!IRUNMENTAL, e,
145 Souts Miamt Ave
VILLAGE oF CLeves, OH
45002

613.467.9000
877.263.7610 ToLL Free
513.467.9008 Fax

wy

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-S5025A

Date - Mar 24, 2016 Rootsmeter S/N

2 0438320 Ta (K) - 295
(?po.lat:or Tisch Orifice I.D. - 0136 Pa (mm) - 742.95
METER 4 ORFiééw
PLATE i VOLUME VOLUME DIFF DIFF DIFF DIFF
OR ! START STOP VOLUME TIME Hg H20
Run # | (m3) (m3) {m3) (min) (ram} (in.)
________ ittt EC NSRS SN IO DRSNSt
1 | NA NA 1.00 1.3400 3.2 2.00
2 : NA NA 1.00 0.9510 6.3 4.00
3 NA NA 1.00 0.8510 7.8 5.00
4 NA NA 1.00 0.8130 8.6 5.50
5 NA NA 1.00 0.6690 12.6 8.00
DATA TABULATION
| (x axis) {y axis) (x axis) (y axis;
Vstd | Qstd Va Qa
0.9832 J 0.7337 1.4054 0.9957 0.7430 0.8911
0.9791 | 1.0298 1.9875 0.9915 1.0426 1.2603
0.9770 ; l.1481 2.2221 0.9894 1.1626 1.4090
0.9760 1.20086 H 2.3305 0.9884 1.2157 1.4778
0.9707 [ 1.4510 f 2.8107 0.9830 1.4694 1.7823
Qstd slope (m) = 1.96262 Qa slope (m) = 1,22896
intercept (b) = -0.03249 intercept (b} = -0.02060
coefficient (r) = 0.99993 cogefficient (r) = 0.9999:
Yy axis = SQRT[H20(Pa/760) (298/Ta)] y axis = SQRT[H20(Ta/Pa)]
CALCULATIONS

Vstd = Diff. Vol([(Pa-Diff. Hg)/760] (298/Ta)
Qstd = Vatd/Time

Va
Qa

Diff vol [{Pa-Diff Hg)/Pa]
Va/Time

For subsequent flow rate calculations:

1/m{ [SQRT (H20(Pa/760) (298/Ta))}- b

Qstd =
= 1/m{ [SQRT H20(Ta/Pa)]- b}

Qa
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ANALYTICAL BALANCE (DU)
Model : XS205DU

Serial No. : 1126323724



Callbration Certificate ID
TH2008-028-120924-ACC-TH

Mettler-Toledo (Thalland) Ltd.

846/4 - B46/5846/4 - B46/5 Lasalle Rd., Bangna Tai
Bangna District, Bangkok 10260

+66 2723 0382

MT-TH.ServiceSupport@mt.com

NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Callbration Certificate ID
TH2008-028-120924-ACC-TH

METTLER TOLEDO Service

Measurement Results

Customer
Company: EASTERN THAI CONSULTING 1992 CO.. LTD.
Address: 683 Moo 11, Sukhaphiban 8 Rd., Nong Kham
Clty: Sriracha Contact Sasiporn Nakin
2ip / Postal: 20230
State / Province: Chonburi
Order Number: I | |
LRI RARD
03333194819
Weighing Device
Manufacturer: Metler Toledo Instrument Type: Weighing Instrument
Model: X5205DU Asset Number: LABE 051
Serlal No.: 1126323724 Terminal Model: SAT
Building: Laboralory Terminal Seral No.: 1126323724
Floor: 1 Terminal Asset No.: NIA
Room: Analytical Balance
Range Max, Capacity Readability (d}
Blg | 0.00001 g
1
2 2209 | 0.0001g
Procedure

Callbration Guldeline:
METTLER TOLEDO Wark Instruction:

EURAMET cg-18 v. 4.0 (11/2015)
CP/W002/20

This calibration cerlificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was nol modified after As Found calibration. Theiefore, resulls far As Lefi carrespond to As Found.

The sensitivity/span of the weighing inslrument was adjusted befors calibration with a built-in weight.

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

Temperatul Humi
| Start: 25.7 °C End: 25.8°C Start: 50.9 %

As Found End: 50.6 %

Repeatabillty
Test Load: 70 g
As Found As Left O As Found
| ® As Left ,
1 70.00004 g MNIA | 1 (Test Painl)
| 2bd:
2 70.00005 g N/A |
3 70.00004 g N/A : " Ay
4 70.00005 g N/A | 3d:
5 70.00006 g NIA | 2d}-
6 70.00004 g MIA o i T
7 70.00005 g MIA
8 70.00005 g [
9 70.00006 g NiA
10 70.00006 g N/A
S 8 4
Standard
Dewetion 0.000008 g NiA
!
5
The "d" in Ihe graph the ity of the in which the
tesl was performed.
The resulls of this graph are based upon the absolute values of the differences
Irom Lhe mean value.
Eccentricity
Test Load: 100 g
Position As Found As Left [ 1 a
- |
1 | 100.0000 N/A |
- : 0d -1d
2 ‘ 100.0000 g N/A | |
3 100.0000 g N/A — ____4-’5
4 | 99.9999 g NIA S
5 | 100.0000 g N/A 0d od
2 & 5
Maximum
Deviation 0.0001¢ NA As Found
The "d" in the graph rep the ility of the | in which

the test was performed.

Schware Varsion; 1.24.0,407
Report Version: 2.19.21
Form Number: F103C

© METTLER TOLI

This is an onginal document and may ol be parfially reproduced withoul the

wrillan

of the issuing

v

ge 2 of 5
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s METTLER TOLEDO Service e

TH2008-028-120924-ACC-TH

TOLEDO Service

Error of Indication Test Equipment

As Found All weights used for melrological testing are traceable to national or internalianal standards. The weights were calibrated and ceruled by

Reference Value Indication mor of Indication an acciedited calibration laboratory.
1 0.00000 g 0.00000 g 0.00000g 0.017 mg 2 i
1
2 0.01000 g 0.01000 g 0.00000 g 0.020 mg 2 eight Set 1: OIML E2
3 0.10000 g 0.10000 g 0.00000g 0.023 mg 2 Weight Sel No.: W837 Dale of Issue 17-Jun-2024
4 1.00000 g 1.00000 g 0.00000 g 0.032 mg 2 Certificate Number: 186753-1 Calibration Due Dale: 20-Jan-2025
5 4.99998 g 5.00000 g 0.00002 g 0.048 mg 2
6 10.00001 g 10.00001 g 0.00000 g 0.061 mg 2 Welght Set 2: OIML E2
7 19.99999 g 20.00001 g 0.00002 g 0.082 mg 2
ar 50.00003 g 50.00005 g 0.00002 g 0.12mg P Weight Sel No.: wsa7 Date ol Issue 04-Jul-2023
3 100.0000 g 100.0000 g 0.0000 g 1 0.21mg Py Cerlificate Number: 186520 Calibralion Due Date: 02-Jan-2025
10 150.0000 g 150.0000 g 0.0000 g 0.32 mg 2
17 200.0000 g 200.0000g | 0.0000g 0.37 mg 2 Thermo Hygrometer
'The calculaled uncertainly was replaced by the CMC {Callbralion and [o] ilities) value b the cal uncerlainly Equipment No IN279 Date of Issue 19-Jun-2024
ler than the CMC value,
eSS value Certificate Number: SG-H-00577/67 Calibration Due Dale: 17-Jun-2025
: © As Found Remarks
FE FACT adjustment functionality activated
& AsLeft Equipment condition: Good
' Next calibralion according to customer's procedure
. b | L i For improved legibilly of tne graphics Calibration dala not decide by calibration laboratory

1 ! only Increasing measurementl points
are shown and measurement polnls
close to zaro are not displayed.

.
The information below and any attachments to this calibration certilicate are not patt of the accredited calibiation.

Error ol indication [mg)

Callbratlon Points {g}

The expanded measurement uncertainly is repoited as the standard measurement uncertainty multiptied by the coverage factoi k such
that the coverage probability corresponds to approximalely 95 %.

The user is responsible for maintaining environmental conditions and lhe setlings of lhe weighing instrument when it was calibrated
The results of this calibration certificate relate only to the calibrated item.

Soflware Veision. 1.24.0.407 METTLER TOLEDO Pﬁge 30f5 Soflwars Versiun: 1.24.0.407 @ METTLERTOLEDO

Repon Version: 2.19.21 This 1s an ongmal documeni end may nal be parially reproduced withoul tha Report Versian: 2.18.21 This 1s an onginal document and may nol be partially 18prodoc;

Form Number: F103C wriltan of the Issulng i Y- Forn Number: F103C writlen pernission of lhe issuing calibeation laboral
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s et e METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is lhe 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 indicalion in the unit of measure of the device.

Temperalure coefficient for lhe evaluation of the measurement uncertainty in use: 1.5:-10%/K

Temperature 1ange on site for the evalualion of the measuremenl uncertainty in use: 3K

As Found
1 0.00001g 81g | U, =0.018 mg + 0.00444 mg/g - R N/A
2 0.0001 g 220g | Uz=0.06 mg + 0.00439 mg/g - R 1 MNIA

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

Absolute and Relative Measurement Uncartalnty In Use for Varlous Net indications (Exampies)

Net Indication
0.00220 0.018 mg 0.82%
‘ 0.02200 g 0.018 mg : 0.082% NIA ! NIA
0.22000 g | 0.019 mg i 0.0086% NIA NIA
2.20000 g 0.028 mg ' 0.0013% ' NIA . NIA
220.0000 g ; 1.0mg | 0.00047% WA NIA

As Found

Absolute Unceriainty [mg]
Relative Uncertainty [%]

2 50 5 160 Q0000|0001 B 31 o
Weighing Range (%] Reading [g]

As Found As Left

The weighing range shown in lhe absolute uncertainty graph refers Lo the first interval/range of the device.

Software Version: 1.24.0.407 ©METTLER TOLEDO
Report Version: 2,19.21 Thes 15 an orignal document and may not be partiall
Farm Number: F103C wrltten permisslon ol the lssuing

Attachment lo Callbration Certlficate:

TH2008-028-120924-ACC-TH METTLER TOLEDO Ser\/lce

GWP® Certificale

GWP®
Certificate

As As '
Found ¢ Left \/

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.

Tesls Performed: IL?] As Found ]:J As Left {VJ No adjustmenlts/modificalions made. As Lelt resulls

correspond lo As Found.

Process Requirements

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

Safe Welghing Range

Hakasbrw s imont Unansaly R

Wingrauig Tuurancs 1% |

000001 y Quns2rg uRIER
Runlusity e
Mrunusn
Wl
Datbinood

While the values In thls graph reflect the aclual catibration rasulis, tha measurement uncertainly curves are simply a vj
was parformed.

Soltwera Vorson: 1.24.0407 @ METTLER TOLEDO
Report Version; 2,19.21 This is an original document end may nat be partially re|
Form Number F103C written permission of lhe Issulng calibration |
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e METTLER TOLEDO Service

GWP® Certlficale

Minimum Weight

s METTLER TOLEDO Service

GWP® Cerlificale

As Found Minimum Welght Table
Range 1
i usons forifernt eighng erances v ey oiors ||
| Sefety Factor
Telerance 1 2 3 5 10

0.1% 0.018338 g 0.036842 g ' 0.055511 g 0.093358 g i 0.191052 g
0.2% 0.009149 g ' 0.018339 g 0.027570 g 0.046156 g 0.093358 g
0.5% 0.003655 g 0.007316 g | 0.010984 g 0.018338 g 0.036842 g
1% 0,001827 g 0.003655 g 0.005485 g ' 0.008148 g 0.018335 g
2% 0.000913 g 0.001827 g 0.002740 g 0.004563 g ' 0.00914¢ g
5% 0.000365 g ! 0.000730 g 0.001096 g 0.001827 g 0.003655 g

The minimum weigh! lable applies to the fine range of the weighing device.

J Pass: The determined minimum weight meets lhe requirement for the smallest net weight,

Measurement Results

Results Summary

! Repeatability aniricie Enor of Indication
As Found < " v

As Left Minimum Welght Table
Range 1
Safety Factor
Tolerance | 1 2 3 5 10
0.1% 00183389 | 0036842 0055511 | 0.093358g 0191052 g
0.2% 0.009148 00183389 00275709 | 0048156 g 0.083358 g
0.5% I 0.003655 g i 0.007316 g 0.010984 g t 0.018338 g 0.036842 g
1% | 0001827 ¢ 00036559 | 0.005485 00081469 | 00183399
2% | 0000913 g 0001827g | 00027409 | 00045639 | 0.009149g
5% | 0000365 g 0.000730 g 00010969 | 00018279 0003655 ¢

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

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

Al lhese net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (na safety factor), 1/2,
1/3, 1/, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measuremenl uncertainty
of the weighing device in use.

The safely factor for As Found is always 1. This implies no safety factor. As Found lesting looks at the behavior of the Instrument from the past
until lest accurred. For the past, it is necessary to know thal the tolerance was met, but not the safely factor The salety factol is a proaclive
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 calcutated.
2. METTLER TOLEDO is not responsible for Lhe detinilion of the process requirements.

Soltware Version 1,240,407 ® METTLER TOLEDOQ
Repoil Version: 2,19.21 This 1s an original documaeni and may nal be partially reproduced withaut the
Foim Nunbar: F103C wrillon of the Issulng Yo

As Leit v ¥4 v
v = Passed
X = Failed
(b = Safety Factor not mel
Repeatablliity
Test Load: 70g

As Founa As Left

Tolerance Control |Limit Std. Deviaton, S, Deyiatian
0.1% 0.000005 g x b 4
0.2% 0.000010 ¢ 7 N
0.5% 0.000025 g 4 v

it 0.000008 g 0.000008 g
1% 0.000050 g j "4 g
2%, 0,000100 g v N
2% 0.000250 g v 7

The weighing tolerance is met if the standard devialion is fess than or equal la (e correspond ng corol | mit

Eccentricity

Test Load: 100 g

As Found As Left

Tolerance Control Limit Deviation : Deviation Result

0.1% 0.0500 g v v
0.2% 0.1000 g -/ v
o 3
D:/:“ ...,2223 [j 0.0001 g :'; 0.0001g :;
2% 1.0000 g ~} v
5% 2.5000 g v v

The weighing tolerance is met if the deviation Is less than or equal to the col responding contiol limil.

Softwers Verson 1.24.0.407 © METTLER TOLEDO Page 3 of 4

Reporl Version: 2.19.21 This 15 an onginil documen and may not be prarlialty «cproduced withoul the

Foim Numbes F103C writlen permission of the Issuing Cabibia 1on laboratory,
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Allach lIbratl Il : i
e METTLER TOLEDO Service
GWP® Certificale

Error of Indication

Aa Found

Cantrol limits for various weighing tolerances

Referanca Valua 0.2% 0.5% 1%

0.00000 g 0.00000 g NIA NA | NA NiA NA | NA

19.99998 g 0.00002g | 0.01000g 0.02000g | 0.05000g 0100009 | 0200009 | 0.50000g

50.00003 g 000002g | 0.02500g 005000g | 0.125009 025000y | 050000g | 1.25000g

1000000g | 0.0000g © 00500g | 0.1000g 0.2500g 050009 | 1.0000 g 250009

150.0000 g 000009 | 00750g 01500g | 03750g 075009 | 15000 | 375000

2000000g |  0.0000g 010009  02000g | 05000 100009 | 200009 | 500009
i I T N R W
As Left

Control limits for various weighing tolerances

Reference Value Emor 0.2% 0.5% 1% 2%

0.00000 g 0.00000 g N/A NIA NA | NIA NA | NA
| 10999899 = 0000025 | 001000g | 0020009 0.05000g 010000g | 0.20000g | 0.50000g
50.00003g |, 0.00002g 0025009 0050009 | 0.12500g 025000 | 0500009 | 125000
10000009 = 0.0000g 0.0500 g 01000g | 025009 050009 | 1.0000g | 2.5000g
1500000 | 00000g 00750 0.1500g | 0.3750g 0.7500g | 150009 | 3.7500g
2000000g | 00000g . 0.4000g 020009 | 0.5000g 100009 | 20000¢ | 500009

v | v v v v v

The weighing tolerance is met if the error (of indicalion) for each test point is less than or equal to the corresponding control

limit for Lhat particular weighing lolerance. Results at or clase to the zero point cannot be assessed.

Saftwars Varsion: 1.24.0.407 ©METTLER TOLEDO)
Report Versson: 2.19.21 This ts an onginal document and may not be partially reproduced withoul

Form Number F103C written of the Issuing i y.
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BAROMETER

Serial No. : N/A[S41020124]



J
3

ANAR

ARSH Vairoat Aecraahate bearg

\ CALIBRATION LABORATORY Co.,LID.

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

ACCEREDITau
Tel 02578-0353-4 Fax: 02-578 2672 wwnw cab laboralory com E-mad sale@cal-aboralory con .
cr
CLC i
w
Aceredited

1BO/1EC 1702,

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ) BAROMETER
MANUFACTURER i BARIO
MODEL/TYPE Y N/A

SERIAL NO. : N/A[S41020124]
CLID. NO. g 212500828

JOB CONTROL NO. f 250507051351

CALIBRATION SERVICE H M IN-LABORATORY [ ON-SITE

CUSTOMER EASTERN THAI CONSULTING 1992 CO., LTD.
683 MOO 11, SUKHAPIBARN 8 RD,

NONGKHAM, SRIRACIIA, CIIONBURI 20230
DATE OF RECEIVED : (7 May 2025 DATE OF I1SSUED : 09 May 2025

The report of calibratlon siiall not be reproduced except in full without approval of the Catibration Laboratory Co., LU,

Calibrated By : Sittipong Pimdee

Calibration Engineer

Approved By

Authorized Signatory
09 May 2025

This Calibration Certificate d eats the ir bility te nativout standards, which realize the unfts of measurement necarding

to the Internutionsl System of Units ( SI)

Certificate No. Q25051351

F3-011-05/12-23

CALIBRATION LABORATORY Co.,LTD.

2110-11,14,65 Son Praser Manukat 29 Yaek 4, Prasert Manukit R, Ladphrao, Bangkok 10230
Tel 02-578-0363-0 Fax 02 5782672 wnw cal laboralory com E-mal sale@cal-lavoialory com

REPORT OF CALIBRATION

FOR

NOMENCLATURE 5 BAROMETER
MANUFACTURER f BARIO
MODEL / TYPE ] N/A

SERIAL NO. i N/A[S41020124]

DATE OF CALIBRATION i 08 May 2025

ENVIRONMENT CONDITIONS :

Femperatre : (23F2)°C Relative Humidity : (55E 10) %RH

PROCEDURE USLD :
This instrument was calibrated under procedure No, CLC-CPPP-08 according to DKD-R 6-1 as calibration guidetines
The calibration was performed by direct measurement with Reference Pressure Monitor

which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

Reference Pressure Monitor, Fluke Model RPM3 S/N. 8§29,

TRACEABILITY :
The meusurements arc traceable to International System of” Units (SI), through National Institute of Metrology (Thailand)

Certificale No. MP-0245-24, Due Date 11 November 2025

UNCERTAINTY :
The reported uncertainty is bused on a standard uncertainty muitiplied by coverage factor of &= 2. It has been evatuated

according to the "Calibration of Pressure Gauges (DKD-R 6-1)" which provides a level of confidence approximately Y5%.

Certilicate No. Q25051351

F3-011-05/12-23
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CERTIFICATE OF ANALYSIS
EPA PROTOCAL GAS

Cylinder No. : EB0145030



4 v Airgas Specialty Gases
3 Alrgas USA, LLC
3 6141 Easton Road
G, Bldg 2
Air Liquid,
an Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQG3NI99E15AC0U4 Reference Number:  160-402242242-1
Cylinder Number: EB0145030 Cylinder Volume: 144.4CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure; 2015 PSIG
PGVP Number: A12021 Valve Outlet: 350

Gas Code: CH4 PPN,BALN

Certification Date: ~ Qct 15, 2021

Expiration Date: Oct 15, ZOE
M

Cerllfication performed in wilh "EPA Ti Protocol for Assay and Cerlification of Gase: Cali

GOO/R-12/531, usiig Wi dssay pracedures fsted Anneelylnal Mellwdulogy does ol requing comeclion ki anealylical nile e, This
uncenrainly as slaled below with a confidence level of 85%. There are no significant impurities which atfect the use of this calib

=
{May 2012) EPA
wyhinden iy o bl oyl

mixture. All cor ions are on a
mole/mole basis uniess olherwise nolad.
Do Not Use This C.Ilnder balow 100 Esﬁ. i.e. 0.7 megauasc.als.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relatlve Assay
Concentration Concentration Method Uncertainty Dates
METHANE 180.0 PPM 177.0 PPM G1 +/- 1.0% NIST Traceable 10/15/2021
PROPANE 185.0 PPM 187.0 PFM G1 +- 1.0% NIST Traceable 10/15/2021
NITROGEN Balance
It s
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 08011503 K002564 246.7 PPM METHANE/AIR +-0.6% May 15, 2025
NTRM 200602-06 6§162660Y 243.3 PPM PROPANE/AIR +/- 0.5% Mar 17, 2027
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2110295 CH4 FTIR Qct 13, 2021
Nicolet iS50 FTIR AUP2110295 C3H8 FTIR Oct 14, 2021

Triad Data Available Upon Request
NOTES:

Gross Weight: 28.0 Kg

Net Weight: 4.9 Kg

PO# 5221004861
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DRY GAS METER XC-572-V

Serial No. : 1110070



WISDO

M SCIENCE
SLE AMD SERGDE TROES SR

Meter Console Information Calibration Condition

Certificate Of Calibration

Method 5 Pre-Test Consale Calibration - Cubic meter {m3)

Factors/Conversion

Reference Equipment

Console Model :  XC-572-V Cal. Date; 28-Jun-24 Std. Temp. (*k) 298 WTM Model:  W-NKoDa-5B  WTM Cal, Due Date Dec. 2024
Console serial : 1110070 Due Date : 28-Jun-25 Std. Pressure {(mm Hg}): 760 WTM Serial: 600245 Gamma 1.0000
DGM Model! #: SK25EX Cal. Report No. :  WDS-SV6706007 K, (K/mm Hg}) 0.3857
DGM Serial #: 00006432 Ambient Temp (*c) 25
Pressure (mm Hg): 758
Relative Humidity (%): 60
UUT Meter (DGM) Reference Meter (WTM)
Run Time DOGM Orifice Volume Qutlet Temp Volume Outlel Temp
{mi (mm H,0) Initial Final Initial Final Initial Final Initial Final
] Pz Vi Vnt b L Vi Vit Lo Lyt
15.00 13.0 239.7603 239.9212 27 27 63.63889 £3.79843 27 27
10.00 25.0 239.9406 240.0979 274 27 63.81777 83.97353 27 27
8.00 50.0 240.1147 240.2952 27 i 28 63.99028 64.16968 26 26
7.00 80.0 240.3308 240.5352 28 28 64,20536 64 40956 26 26
5.00 120.0 240.5641 240.7422 29 29 64 43852 64.61730 26 26
Standardized Data Calibration Results
Test Meter Reference Meter Correction Factor Flow Rale AH@ (mm H;0)
Sid. Volume Std. Flow Rate Std. Valume Std. Flow Rate "Gamma" Variation Std & Corr 0.0212 SCMM Variation
Vingsiar (M) Qrgster M*/Min Vi (M) Qs M3/min ) (avy Qgsaaiicom 8He HAHg
0.157 0.010 0.155 0.010 0.991 -0.003 0.010 53.303 6.250
0.154 0.015 0.152 0.015 0.989 -0.005 0.015 47.860 0.807
0.176 0.022 0175 0.022 0.993 -0.001 0.022 46.233 -0.820
0.200 0.029 0.199 0.028 0.997 0.003 0.028 43.895 -3.158 Rassiail RES“'““
0.174 0.035 0.175 0.035 1.001 0.007 0.035 43.973
0.994 =Y Avg

Note; For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meler, acceptable tolerance cler:mdual values from the average is 0 02

Note For 8Hg. onfice pressure differential that equates to 0.75cim (0 0212m1/min) at standard terr

Approved By:

and of individ

Zaptabl

WISDOM
SCIENCE

vl Aanay Tuduaud wad woud @asia nju S1in
WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITE?

Date

I values from the average is 0 2inches {S. 1mm) H.O

Certificate of Calibration - Supplemental

METHOD 5 PRE-TEST CONSOLE CALIBRATION

Equations

Calibration Train

lature

P, - Barometric Pressure
DGM - Dry Gas Meter

K, - Constant based on standard lemp and press

i

© - Run time, in minutes

P - aH (Meter Pressure. gauge)

V.., - Volume collected by test meler, correcled for STP
Quysiay - Calculated flow rate of lesl meter

K' - Critical orifice coefficient

P,, - Measured pressure of reference meler

t., - Temperature measured in reference meter

1, - Temperature measured in test meter

Y - Ratio of volume collected from tesl meter and onfice

sc - Scaling Factor

‘-vu[.\-ma =Y =hR,
Cmstd)

Countsgp = R,

1:.- n l r:,nn +
T-.‘

— C'ountsgy * Ysoaeq)

Clrisat

Lhar -

P oy s e T alD
Countsgy - Number of pulse counts. standardized o tree AH : T o)
Cio1al - Number of raw pulse counts of a calibration run
Calibration Graphs
Meter Gamma vs Flowrate
Meter Pressure vs Flowrate
140 0 1025 T _— i CIUr I - W—

o . 1.020 + — = : —

— »-128-0 — 3
§ . - > 1015 £

100.0 - / sy = e
E 80.0 80:00——— E i E
T I 1.000 § ! .
z 000 /./5090 ] %— | — o ton atow v !
< 400 +— - - (L] 0.995 £ |
S 200 ) /ﬁ“, § 0990 "
= : &T300 ! ! S oms b
5 00 = 3
g 0.000 0.010 0.020 0.030 0.040 0.980 gz____
i 3/mi 0.975
8 Flowrate Standardized & Corrected (m3/min) R =
Flowrate Standar
Console Serial 1110070 Console Model: XC-572-V Console Serial: 1110070
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WISDOM SCIENCE

TEMPERATURE BDiSPLAY CALIBRATION

Meter Console Information Calibration Cond]tion Reference Equlpment
Consote Madel XC-572-V Cal Dale Ju Temp Meter Model : Fluke 7148
Console serial 1110070 Due Date Serial No 60590035

Temp Indicator Model 1D-85 Cal Reporl No Cal Dale  O7-Apr-2d
Temp Indicator Senal ] Ambient Temp (*C} Temp Metar Mode! ; Fluke 179

) T Pressure {mm Hg) SerslNo 58620112 __

Humidity {%) Cal Date ____Onﬁz‘gT__‘

N Tempeiature
Diference

PASS
Note

* For valid test results , the maximum difference between temperature readings should <1.0°C ( EPA Method 5, Section6.1.18)
Perform all TC Channe! calisrations Except meter (DGM) channel

DGM Out Temperature Sensor Calibratlon

Ref Thermomele 1 The:
.. lemperature

Temperallice

ispiay
2 Difterence

Temperature point

lce
Ambient
Heat |

MRa_ng

Temp. Difference

t2°For=% 11°C PASS

Note

The temperatures of the thermocouple and reference Method 5, section 10.5 )

Approved By :

WeSDOM
SCIENCE

S Sanen lednoud wad woud wafin ny drin
WISDOM SCIENCE SALE AND SERVICE CROUP COMPANY LIMITED

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED
Aadress 9/115 Lumpinl Town Ville Ratchaphruek-Pinklao Village,No 4. 3ang Khanun. Bang Kruai Nonlhabur 11130 Thailand
Tel 02-120-4122
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DRY GAS METER MC-572-V

Serial No. : 1007055



wDS
: Certificate Of Calibration

Method § Pre-Test Consale Calibration - Cubic meter {m3})

WISDOM SCIENCE

Meter Console Information

Calibration Condition

Console Model :

Cal. Date

Factors/Conversion

Reference Equipment

MC-572-V 04-Aug-24 Std. Temp. (" 298 WTM Madel W-NKoDa-5B  WTM Cal. Due Dale: Dec. 2024
Console serial Due Date 04-Aug-25 Sid Pressure (mm Hg) 760 WTM Serial 600245 Gamma: 10000
OGM Model #: Cal ReporiNo : WDS-SV6707001 K, (K/mm Hg} 03857
DGM Senal #: 0009799 Ambient Temp (°C) 25
Pressure (mm Hg) 758
Relative Humidity (%): 60
UUT Meter (DGM) Reference Meter (WTM)
Run Time DGM Orifice Volume Qutlet Temp | Volume Qullet Temp
{minutes) (mm H;0) Initial Final | Initial Final | Initial | Final Inutial [ Final
e [ Vi Vou i = [ V.. | Vo L, I [
|
15.00 130 107 7550 107 9221 29 30 68.41024 68 57350 28 27
10.00 25.0 107 9308 108.0876 30 30 68.58202 £68.73488 27 27 |
i 800 500 108 1027 108.2822 30 30 68 74958 68 92516 27 27
| 700 800 108.3029 i 108 5061 30 30 68 94550 69 14488 1 27 27
I ] 1
H | |
| 500 1200 108 5139 108 6908 30 30 i 69 15251 69 32550 27 27 JI
Standardized Data Calibration Results
Test Meler Relerence Meter Correction Factor Flow Rale AH@ (mm H,0)
Std Volume Std Flow Rale Std Volume Sid Flow Rale “Gamma" Varnalion Sid & Corr 0.0212 SCMM Variation
Viagias (M) Qumsigy M*/Min Viagar (IN°) Q) M3/Min ) (aY) Lo T — OHg ABH
0162 0011 0 159 0.011 0982 0000 0.011 50.751 2 535
0152 0.015 0.149 0.015 0.982 0.001 0.015 49 300 1.084
0174 0022 0171 0021 0.983 Q002 0.021 48 061 -0 155
0197 0028 0194 0028 0983 0 002 0028 45.922 2293 Pass/Fail RES"“:“
0173 0035 0.169 0034 0 976 -0.005 0.034 47 046

Avg

Note For Cahbration Faclor Y. the ratio of he reading of the calibration meler to lne dry gas meler, acceptatle tolerance of indwiduzl values from the average I1s +0 02

Note For aHg onfice pressure differenual that equates to 0 75cfm (0 0212m’lmm) at standarg temperatire and omssic-i:{m:cnlablu tolerance of mdindual values from the average s £0 2inches (5 1mm) Hyl
ko

WeSDOM

. gy b g 8 Date 04-Aug-24
TENCE
i1 i i ¥ tF o
yivin Sanoy leduaud vond uoud woila nfu dvia
WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED
Certificate of Calibration - Supplemental
METHOD 5 PRE-TEST CONSOLE CALIBRATION
Momenclature Eguations Calibration Train
‘- |
- P = )
P, - Barametric Pressure ! ) - ) 1 = P{”” L ) i‘
DGM - Dry Gas Meter | ¥ sty = Y o= hy T 1
K, - Constant based on standard lemp and press I " '
0 - Run lime, in minutes “'-m( tdy — C'ountosy * L actarg] I
P, - AH (Meler Pressure, gauge) I
V,, - Volume collected by test meler, corrected for STP ; CChraorar = U — - o
Cromints gy = IN(— - = .
Qs - Calculaled Nlow rale of lest meter _'[‘m o -
K' - Critical orifice coefficient ) '.! ! y v ; .“
P., - Measured pressure af reference meter (_),_., e = T } r peT— I‘ | v — m
! ¥ —
1, - Temperature measured in reference meter T l P b.s—
tm - Temperature measured in test meter I\ (s il Y : -
E
Y - Ratio of volume collected from test meter and orifice { N
sc - Scaling Facter . -
Counts,y - Number of pulse counts, standardized Vit AH. i B ( k )
Cq1o0 - Number of raw pulse counts of a calibration run : e
Calibration Graphs
1 f —l
5 : w !
Meter Pressure vs Flowrate | ll Meter Gamma vs Flowrate 5
1400 | ! | 1.025 |
o i | | 1.020 : B ot 3 i
o 1200 \ > 1015 | :
— i
p 100.0 I: ! © 1.010 ¢
£ 800 — - i g 1005 |
T 600l E 1000 ¢ e
z i . = i
< i ' 0995 f s S,
I 40.0 p-— - | (O] i i
k18 ! - o ! . 0990 | P
| & 200 |-—- e AEE00 ) ! 5 P S .
| s | j+13.00 ; + 0985 - 0982 il
S5 00 ‘ g 0980 [ -—-—— “rogr—— 06985 —69I—
| = 0.000 0.010 0.020 0.030 0.040 i 0.975 e e . 20975
(0] Flowrate Standardized & Corrected (m3/min) | 0970 -
a i 0000 0.010 0.020 0030 0040
i Flowrate Standardi
i Console Serial 1007055 Cansole Model MC- , i Console Serial 1007055
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TEMPERATURE DISPLAY, CALIBRATION

WISDOM SCIENCE

Mater Console information

Calibration Conditions

Reference Equipment
Console Model MC-572-v Cal Dale 04-Aug-24 Temp Melar Modal Fluke 7148
Caonsole senal 1007055 Due Date - o Sertal No 60590035
Temp Indicator Modet 765-KF Cal Report No WDS-SV6707001 Cal Date 07-Apr-24
Temp Indicator Serial JC17852 Ambiant Temp (°C) 25 Temp Mster Mogel Fluke 179
Pressure (mm Hg) _ 758 Sarial No ____ 58620112 =
Humidity (%) - _659 Cal Dae i 06-Fab-24
Temperature Sensor Calibration
]
G
oo

Note

J

PASS

' For valid test results . the maximum difference between lemperature readings should <1 0°

C ( EPA Method 5, Section 6.1 1 8)
Perform all TC Channsl calibrations. Except meler (DGM) channel

DGM Out Temperature Sensor Calibration

eImoco D
g e D
# NG ) -
Ice 0o 00 —
~ Ambient ~ 20 T 01
[ Heat 114 5 ) ) | R
Difference Rang
Temp Difference t2*For=+ 11°C PASS
Note

The temperatures of the thermocouple and reference thermometers shall agree to within £2 °F ( EPA Method 5, section 10 5 )

( Patpasu Chaisana )

Approved By :

Service Manager

Y Al L}
SCIENCE
I . ‘
uTdw anoy liniuoud wad waud woiia nju $rda
WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED

WISDOM SCIENCE SAl £ AND SERVICE GROUP COMPANY LIMITED
Address 9/115 Lumpini Tawn Ville Ralchaphruak-Pinklao Village,No 4. Bang Khanun, Bang Kruai, Nonthabur 11130 Thailang
Tel 02-120-4(22
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DRY GAS METER XC-572-V

Serial No. : A2007510



W DS
WISDOM SCIENCE

Meter Console Information Calibration Condition

Certificate Of Calibration

Method 5 Pre-Test Console Calibration - Cubic meter (m3)

Factors/Conversion

Retference Equipment

Console Model XC-572-V Cal Dale 30-Aug-24 Std. Temp. (*ki 298 WTM Model' W-NKoDa-58  WTM Cal Due Date: Dec 2024
Console senal A2007510 Due Dale 30-Aug-25 Sld Pressure (mm Hg) 760 WTM Serial: 600245 Gamma 10000
DGM Model #: SK25EX Cal. Report No. :  WDS-SVE708010 K, (K/mm Hq): 0.3857
DGM Serial # ~ 00005115 Ambient Temp (*¢y 25 2
Pressure (mm Hg}: 758
Relative Humidity (%) 80 =—
UUT Meter (DGM) Reference Meter (WTH)
Run Time DGM Orifice Volume | Outlel Temp Volume Outlet Temp
(minutes) (mm H;0) Initial Final | Imitial | Final Initigl | Final Initial Final
[ Py Vm Vit | o | [ Va | Vs [ ™
I I
| 1500 130 814.2810 814 4438 | 26 | 26 77.39845 77.56182 28 27
I T T
| 10.00 25.0 814 4657 8146233 | 26 27 77.58371 77.74136 27 27
300 500 B14.6427 814 8218 | 27 27 77 76069 77 93943 27 i 27
7.00 80.0 815.2310 8154323 28 28 78.34575 78.54534 29 | 28
1 i
500 120.0 815 4512 815 6222 28 28 | 78.56461 78.73859 28 | 28
Standardized Data Calibration Results
Test Meler Reference Meter Correction Faclor Flow Rate aH@ (mm H,0) !
Std. Volume Std, Flow Rate Std. Volume | Std. Flow Rate "Gamma" Varialion Sld & Corr 0.0212 SCMM Variation |
Vonesian (M} Qunigm M/Min WVouana (M} | Quises MImin Y) (8Y) [o— OHp A0Hg |
0.159 0011 0159 0.011 0997 0.002 0.011 51.276 3517
0.154 0015 0154 0.015 0.996 0.002 0.015 46 891 -0.868
0175 0.022 0.174 0.022 0.994 -0.001 0022 46,793 -0.966
| o1 0028 0193 0.028 0 982 -0.013 0.028 46 623 1138 pssikall RES“'"“
T
| 0168 0.034 0.169 0.034 1.005 0010 0034 47.211 -0.547
Y Avg A Avg

Note. For Calibration Factor Y Ihe ratio of the reading sf the calibration mater ta the dry gas meler acceptable wizrance of idividual valuss from the overagu s +0 92
Nole For aHg, onfice pressure differental that equates (5 0 7Scfm (G 02 12m°/mm) at slandard temperatufe and pressurs’ A-ceptabl2 wlernce of indrsiaual caluzs from the average 1s +0 2inches (5 1mm) HO

Nomenclature

Equations

Certificate of Calibration - Suppiemental

METHQOD 5 PRE-TEST CONSOLE CALIBRATION

Calibration Train

P\, - Barometric Pressure i|
DGM - Ory Gas Melar |
K; - Conslanl based an standard temp and press
B - Run ime, in minules

Px - AH (Meter Pressure, gauge)

Ve - Volume collected by lesl meler. corected for STP

K" - Crilical onfice coefficient
P, - Measured pressure of reference meter
t, Temperature measured in reference meter

|
|
I
!
Qmag - Calculated flow rale of test meter |
L
|
I
!
Im - Temperalure measured in lasl meler i

Y - Ratio of volume collected from test meler and onfice ||
]

sc - Scaling Factor

Counts.,s - Number of pulse counls, slandardized

Ciowar - Number of raw pulse counts of a calibration run |!

Vu(s{d) =Y« K

Vie % ( Ppar -+
T

"/;n,[sfd') . C'O“'nts.v[rl * y;c[avq)

e

A lles

WET TEST METER

| Meter Pressure vs Flowrate

i 140.0 -
1200 °
1000
800
800
400

0 b= - -~}
00 —

0.000 0.010 0.020 0.030

DGM Orifice AH (mm H20)

Console Senal A2007510

Console Model

-f

0 040

Flowrate Standardized & Corrected {(m3/min)

XC-

Meter Gamma (Y)

1025
1.020
1015
1010
1.005
1000
0995
0.990
0.985
0.980
0.975

Meter Gamma vs Flowrate ‘
|

2 - — e ———— A — — |

0.000

Flowrate Standardi

Console Senal

0010

A2007510
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WDS TEMPERATURE DISPLAY CALIBRATION

WISDOM SCIENCE

Meter Console Information Calibratlon Conditlons Reference Equipmant
Console Model XC-572-V Cal Date 30-Aug-24 Temp. Meter Modet - Fluke 7148
Console serial ~ A2007510 DueDale ~ 30-Aug25 Serial No
Temp Indlcalor Model  785-KF Cal Report No "~ WDS-8V6708010 Cal Dale
Temp Indicator Sertal i Ambient Temp (°C) L 25 Temp Meter Madel
T Pressure (nm Hg) 788 SenalNo
Hurnidity (%) e Cal. Date

Temperature Sengor Callbration

| 18.0
| 360
| 930
] 1490
| 2600
3710
4820
5930
8160 810
il To3ma S T
Maximum '

Note
" For valid test results , lhe maximum differsnce between temperature readings should s1 0°C ( EPA Method 5, Section 6.1 1 8)

Perform all TC Channel calibrations. Except meter (DGM) channel

DGM Out Temperature Sensor Calibration

Re g D
P P,
o o —
| 00
276
B 1163
1=
Difference Rang
Temp. Difference t2°For=t 1.1°C PASS
Note

The temperatures of the thermacouple and referance thermometers shall agree to within 2 °F ( EPA Method 5, section 10.5)

Approved By :

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED
Address 9/115 Lumpini Town Ville Ratchapnruek-Pinklao Viilage,No 4, Bang Khanun, Bang Kruai, Nonthabun 11130 Thailand
Tel 02-120-4122
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Flue gas Analyzer
Testo 350 New

Serial No. 63455616/0722



Calibration Certificate & ENTECIH Calibration Certificate

CALBALICS D¥a Ay

ENTECIH

Difference For Greater Value

]
TG B

Certificate No: G 670713 Certificate No.: G 670713

Date of issue :  09-Oct-24
Standard References (Table 1)
Instrument description Flue Gas Analyzer
Instrument modet Testo 350 New Standard Certificate No. Vendor Due date
Instrument serial no, 63455616/0722 Oxygen ( 02 ) 2.50 % Vol 2412/23 Linde 27-Aug-27
Control unit serial no. 03600177/0722 Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Nimt 1B-Nov-26
D o peCiete
.18 ppm €G-0002-24 Nimt 11-Jan-29
::;:f::ts‘::;ﬂon Testo SE & Co. KGaA g:gg: monoxfde { CO ) 302 ppm 1915/23 L?nde 16-Jun-25
monoxide ( CO ) 1007 ppm 1870/24 Linde 17-Jun-26
Probe model Nitrogen Dioxide ( NO2 ) 30.68 ppm 2832/24 Linde 08-Sep-24
Prabe serial no. Nitrogen Dioxide { NO2 ) 81.8 ppm 2330/24 Linde 01-Aug-26
Customer name ¢ Eastern Thai Consulting 1992 Company Limited Nitrogen Dioxide ( NOZ2 ) 201.9 ppm 1975/23 Linde 17-Jul-25
Customer address + 683 Moo 11, Sukhapibarn 8 Road, Nongkham, Si Racha, Chon Burl 20280 Nitric Oxide ('NO ) 30.0 ppm €G-0065-24 Nimt 06-May-26
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-)an-25
Nitric Oxide ( NO ) 322.5 ppm 1974/23 Linde 17-3ul-25
Total pages of certificate : 3 Pages Sulphur Dioxide { SO2 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Recelving no. L-243862 Sulphur Dioxide ( 502 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Receiving date. i 03-Oct-24 Sulphur Dioxide ( SO2 ) 600.8 ppm 2003/23 Linde 17-3ul-25
Parameter of calibration : Gas Calibration(Oxygen 2.50,10.04,21.02 %vol, Carban Monoxide 80.18,302,1007 ppm, Measured room conditions
Nitrogen Dioxide 30.68, 81.8, 201.9 ppm, Nitric Oxide 30.0, 151.5, 322.5 ppm, Temperature 4 229 °C  Humidity :66.4 %RH Pressure 1011.5 mbar
Sulphur Dioxide 50.36, 100.8, 600.8 ppm) Calibration conditions
Condition of UUC. Used Gas Temperature : 23 °C  Flowrate : 1,300 mi/min Gas pressure 1014.8 mbar
Ambient conditlon Al of the Measurment ware caried out the stabilized labotary Calibration Results (Befor adjustment) (Table 2)
Temperature @23 £5°C Parameter of Standard Standard Mean of Error Uncertainty
Humidity + 55 £ 15 %RH Values - )
. 02 (%vol) 2,50 243 -0.07 0.15
Calibration place 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND 02 (%Vol) 10.04 9.92 0.12 0.20
02 (%vol) 21.02 2111 0.09 0.30
Calibration procedure no. : This instrument was calibrated by comparison with Standard gas mixture according €O (ppm) 80.18 74 -6.18 3.0
CQ (ppm) 302 295 -7 6.0
to calibration Work Instruction no. WI-CL-28-C €O (ppm) 1007 96 A1 12
NO2 (ppmy) 30.68 322 1.52 8.0
The calibration certificate expanded uncertainly of measurement is stated as the standard uncertainty of measurent NO2 (ppm) B1.8 81.5 -0.3 8.0
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%. NO2 (ppm) 201.9 204.3 2.4 12
This certificate is applied only to item under test Environmental condition. zg Esgg; 135(105 12476 -g.g 8.0
This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory. NO (ppm) 322:5 = 3 7-'5 81 ;)
Calibration certificates without signature and seal not valid and The results relate only to the items tested/calibrated, 502 (ppm) 50.36 48 236 6.0
This calibration certificate documents are tracebility to national standards, which realize measurement according to the S02 (ppm) 100.8 97 38 6.0
International System of Units (SI). u S02 (pprm) 600.8 591 9.8 13
Date of calibration 09-Oct-24
FM-CL-09-C Rev.B Page 2 of 3

FM-CL-09-CRev 8 Pagelof3

ENTECH INDUSTRIAL SOLUTION CO.LTD.
17/121 SoiNgamwongwan 47 Yaek 48, Toongsonghong. Laksr, Bangkok 10210
Tax 1D 010553603559 (

ENTECH INDUSTRIAL SOLUTION CO. LTD. ot
17121 Son Ngamwongwan 47 Yaek 48, Toongsonghong. Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2779-8899
Tax D 0105536035591 www entech.co th

nfo@antech co th .
www enlech.co.th
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ENTECIH Calibration Certificate

Difference For Greater Yalue

Calibration Resuits (After adjustment) (Table 3)

Certificate No.: G 670713

Standard Mean of Eren Uncertainty

Parameter of Standard Values e 1y (1)
02 (%Vol) 2.50 243 -0.70 0.15
02 (%Vol) 10.04 9.92 -0.12 0.20
02 (%Vol) 21.02 2111 0.09 0.30
€O (ppm) 80.18 80 -0.18 3.0
CO (ppm) 302 303 iy 6.0
CO (ppm) 1007 1008 1 12
NO2 (ppm) 30.68 322 1.52 8.0
NO2 (ppm) 81.8 815 0.3 8.0
NO2 (ppm) 201.9 204.3 2.4 12
NO (ppm) 30.0 31 1.0 8.0
NO (ppm) 1515 153 1.5 8.0
NO (ppm) 3225 321 -1.5 12
$02 (ppm) 50.36 51 0.64 6.0
502 (ppm) 100.8 102 1.2 6.0
502 (ppm) 600.8 604 3.2 13

Remark : 1 cmol/mal = 1 %vol. 1 pmol/mal = 1 ppm

End of Report

i
FM-CL-09-CRev.8 Page 3of3

ENTECH INDUSTRIAL SOLUTION CO.LTD

171121 Sci Ngamwongwan 47 Yaek 48, Tonngsonghong, Laks:, Bangkok 10210 TIIAILAND Tel 0-2775.6538 Fax 0-2775.8059
Tax ID 0105536035591 www enlech.co th
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Hot Air Oven
Model : UFE 500

Serial No. : G511.0182



A ey, WMy
ASIA MEDICAL AND & ., ; ASIA MEDICAL AND SN,
AGRICULTURAL LABORATORY ST SO,
AMARC ’ S AMARCQC | Reisime S
i g
AN Y
LI L X AT AR
NSC-TISI-TIs17025 NSC-TISI-TIS17025
CALIBRATION 0152 CALIBRATION D152
CERTIFICATE OF CALIBRATION Page 10f3 REPORT OF CALIBRATION Page 20f 3
Certificate No. : 24-164691 Certificate No. : 24164691
Sample Code : 24-67405-001 Sample Code : 24-67405-001
Customer :  EASTERN THAJ CONSULTING 1992 CO.,, LTD.
Results of Calibration
683 Moo 11, Sukhapibarn 8 Rd, Nongkham,
Sriracha,Chonburi 20230 Resolution : 05 °%C
Location of Calibration : EASTERN THAI CONSULTING 1892 CO., LTD. 1. Reporting of Temperature
{Hot Lab) i Calibration vucr | uuc Measured temperature at each positions (°C) ! Uncertainty | Coverage
! e SERE S :
Equipment :  Temperature controlled enclosures (Hot air oven) point (°C) |setting (“C)|reading (*C}} #1 | "2 #3 44 #5 i 46 l *7 I 48 + (“C) Tactor k
i {
A EsS | ] | i
Manufacturer + Memmert Model : UFES00 104 | 1035 1035 104.14 | 10415 | 103.80 | 10415 | 104 osi 10419 | 103 as;[ 103 65] 104.22 047 2.00
- 1 L S A I
Serial No. : G511.0182 1D No. . LABE17/4
2. Characterization results
Date of Receipt : 19 December 2024 Date of Calibration : 19 December 2024
- L Calibration point {°C) Stability £ {°C) Uniformity (°C) Overall variation (°C)
Condition of Calibration
1. Environment 1.1 Ambient temperature : Maximum 320 °c : Minimum 31.0 °c 194 0.07 0.63 0:59
1.2 Relative humidity : Maximum 485 % ; Minimum 435 % Notes
1.3 Line voltage supplied : Maximum 2263 VAC ; Minimum  222.0 VAC - UUGC" = Unit Under Calibration %
b
2. Calibration method g'_,-/“"'
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures. /
3. Reference standard instrument
Instrument ID No. Certificate No. Due Date
Data Acquisition With Sensor LB-DA-11 (RTD-138 to RTD-146) 24-040191 07 April 2025
(RTD-Pt100)
4. This certificate is traceable to the international system of unit (S Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of calibration iter : Normal
This Certificate 15 issued in with the ions of granted by the Thai Laboralory Accreditation scheme which has assessed the measurement capahility of the
v and lts illty 10 ized nalional and 1o Ihe unic of realized at the ing notional laboratory. This certifi may nol be
reproduced other than in full except with the prior written approval of the Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC)
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARG: c:).;: 361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW,AMARC.CC, Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC CO.TH
FM.CL-114 Rev 01 Elfective Dale 15/10/2) FM.CLOIB Rev 09 Elfectve Date 1500721
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NSC-TISI-TIS17025

CALIBRATION 0152

REPORT OF CALIBRATION Page 3of 3

Certificate No. : 24-164691

Sample Code : 24-67405-001

Results of Calibration

I,

Notes
. . ; i 2
1. Sensor installation localions

1.1 All sensors at any corners or walls should be positioned

5cm (a x b x ¢) from the wall. A S #3
y gﬂé.ﬁy L [P ———

]

1.2 The reference sensor is preferably located of the geometric center

of the chamber

2. Interior dimensions approx of chamber :

W= 56 cm;D= 40 cm:H=- 48 ¢cm

3. Airvalve or fresh air level : Off

4, Fanlevel : Open

5. The quoted uncertainty includes” Stability of chamber and loading effect Figure: Examnle of sensor
in chamber at 20% of uniformity " installation_Positions

6. Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the reference
localion which are observed at the same time.

7. Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

8. Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time.

9. UUC*reading - the average reading of indicating device that forms the integrat part of the enclosure.

10. Calibration results without adjustment

The result of U s stated as (he standned uncestasmty of messurement multiplied by the coverage tactar k, which for a normal distribunon corresponds

10 a coverage probabibty of approwmalely 85% The standard inty of has been i in with UKAS M3003

- End of Report -

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM.GL-0I8 Rev 09 Efficive Date 15/10/21
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UV/VIS SPECTROPHOTOMETER
Model : UV-1800

Serial No. : A11635101643 CD



Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500

Tel : 02-6324300 Fax : 02-6375496-7

Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500

&)

(\3_2

Bara Sclentific www.barascientific.com

Setuoas et Surtivs

Certificate of Calibration

Certificate No.

Number of Page(s
BSCC-UV-153/25

10f3

- Tel : 02-6324300 Fax : 02-6375496-7
Bara Sclentific www.barascienlific.com

Sowtian ¢* Sacrest

NSC-TISLTIS 17025
CALBRATION 33

Certificate of Calibration

Certificate No. BSCC-UV-153/25

Number of Page(s) 20f3

Equipment UVNis Spectrophotometer Calibratlon Results:
Model UV-1800
Manufacturer Shimadzu 1.Wavelength Accuracy
Serial No. A11635101643 CD e
ertifie
ID No. LABE 03/2 UUC (nm) Error (nm) Uncertainty (+nm}
Date of receipt 21 Aprit 2025 Wavelength (nm)
Date of calibration 21 April 2025 287.71 287.70 -0.01 0.18
Date of issue 25 April 2025 445.82 445.87 0.05 0.18
536.52 536.52 0.00 0.18
Customer name Eastern Thai Consulting 1992 Co., Ltd 741.02 741.05 0.03 0.18
) . X 879.41 879.33 -0.08 0.18
Address 683 Moo 11, Sukkhaphibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230
Temperature (24.7-26.8) “C (On site)
Humidity (36.9-46.2) %RH (On site)
Equipment condition Good Operalion
2.Photometric Accuracy (UV)
Calibration Location Analysis Department
Calibration P dure In-house melhod WI-UV-702-01 based on ASTM E275-01 Wavelength Certified |
alibration Frocedur us o uuc (A) Ercor (&) | Uncertalnty (+A)
Traceability Wavelenglh Accuracy is traceable lo certificate No. 114485 and 114511 (nm) Absorbance (A) .
Photomelric Accuracy is traceable lo certificate No. 119612 and 114653 235 0.0000 -0.0001 -0.0001 0.0075 !
Stray Light is traceable lo cerlificate Na. 114484 0.7404 0.7416 0.0012 0.0075 1
The above certificate are traceble to S| unit through Slarna Scientific Lid. 5 CNR CNR CNR CNR
(UKAS accrediled calibralion laboratory NO. 0659) | CNR CNR CNR CNR |
CNR CNR CNR CNR |
i Mr.Phongpak Sonbunchu 313 e
E2librediby ChR CNR CNR CNR
350 0.0000 0.0000 0.0000 0.0075 |
0.6397 0.6398 0.0001 0.0075 |

The ahove results are valid exclusivety for the calibrated itlem(s) as mention in this 1eport  cetiicate.

Adverlising Lhe teport { Cerlificate and publicity of the resuits are prohibited and also shall not be reproduced

exceptin full, withoul wrilten approval of the Bara Scientific Co., Lid

o EMLLIV-708:02 Rav.01.(2301/63)

*CNR = Customer not request

The above results are valid exclusively lor the calibrated ilem(s) as mention in this reporl / certificaie
Adverlising the report / Certificale and publicily of the resuits are profibiled and zlso shall not be reproduced
except in full, without written approval of the Bara Scientific Co,, Ltd

FM-UV-708-02 Rev.01 (23/01/63)
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{ 5 ) Bara Scientific Co., Ltd.
\t / 968 U Chu Liang Building Floor? Rama4 Road
J Silom Bangrak Bangkok Thailand 10500

E . Tel : 02-6324300 Fax : 02-6375496-7
Bara Scientific www.barascientific com

NSC.TISETIS 17025
CALHRATION 0209

Certificate of Calibration

Certificata No. BSCC-UV-153/25

Number of Page(s) 30f3
Calibration Results:
3.Photometric Accuracy (Visible)
Wavelength Certifled
uuc (A Error (A + |
___{nm) | Absorbance (A) ) (A U_ncertalnty (+A) i
0.0000 0.0001 0.0001 0.0042 1
4200 0.5733 0.5712 -0.0021 0.0042
0.7113 0.7097 -0 0016 0.0042 |
[ 10164 | 10150 -0.0014 0.0042
0.0000 0.0000 0.0000 0.0042 |
. 05581 05559 -0,0022 00042 |
0 6996 0.6975 -0.0021 0.0042
1.0000 0.9984 -0.0016 0.0042
CNR CNR CNR CNR
465.0 CNR CNR CNR CNR
CNR CNR CNR CNR
CNR CNR CNR CNR i
0.0000 0 0000 0.0000 0.0042
546.1 0.5217 05202 -0.0015 00042
0.6970 06947 -0.0023 0.0042
0.9982 0.9969 -0.0013 0.0042
CNR CNR CNR CNR |
1
590.0 CNR CNR CNR CNR |
CNR CNR CNR CNR |
- CNR____ | CNR CNR CNR |
0.0000 0 0000 0 0000 0.0042 |
635.0 05630 0.5620 -0.0010 0.0042 ‘
: 07615 0.7594 -0.0021 0.0042
_ 1.0953 | 1.0943 -0.0010 0.0042 __I
*CNR = Customer not request
4.Stray Light”
Standard . Unit Under Calibration(UUC)
cut-off wavelength (nm) | Wavelength (nm)|  Trar ion (%T) | Absorbance (A)
201.10+0.11nm 20085 | 09740 [ 20118

The Slray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2 00A
*Stray Light not NSC-ONSC Accradied.

I'he measurement uncertainty 1s base on a standard uricer|

The above resulls are valid exclusi
Advertising the report / Certificate and
exceplin full, without written appraval of the Bara Scientific Co., Ltd

FM-UV-708-02 Rev 01 {23/01/63) .,
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SOUND LEVEL CALIBRATOR
MODEL s NC-75

SERIAL No. : 34802645



SITHIPORN ASSOCIATES CO., LTD. \.\_/,
CALIBRATION LABORATORY SITHIPORN) J3c-NRA
4851-451/1 sirinthorn Road, Bangburmru, Bangplud, Bangkok, 10700 Thailand RO # n;c.u.luu.n;-n-:au

Tel. +66 2433 8331 Emall : calibration@sithiphorn.com CALIBRATION 0394

Cert. No. : ACC24043
Pages : 1of3

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue ;

SOUND CALIBRATOR
RION

NC-75

34802645

GOOD

EASTERN THAI CONSULTING 1992 CO., LTD.
SAHA GROUP INDUSTRIAL PARK, 683 MOO 11,
NONGKHAM, SIRACHA, CHONBURI 20230 THAILAND.

(230 £3) °C

(1013 £3) kPa
(500 £20) %

09 SEPTEMBER 2024
26 SEPTEMBER 2024
26 SEPTEMBER 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the heas

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-4511 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel.+66 2433 8331 Email : calibration@sithiphorn.com

Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by follow on IEC-60942-2003 Standard.

SITHIPORN

assuiiates

Cert. No.
Job No.
Pages

),

NSC-TISI-TIS 17025
CALIBRATION 0394

+ ACC24043
: VC67AC0150
i 20f3

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI
Audio Analyzer AVR-3360A

Serial No.
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

V744B6069

Cert. No.
EF-0007-24
EEL.BP 21/0267
EEL.BP 20/0267
EEL.BP 22/0267
EF-0008-24
AA-1001-24
AA-3001-24
EF-0009-24

Due Date
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25
09-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN B
451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand ASOCdtes 2R
Tel +6G 2433 8331 Email : calibration@sithiphorn.com NSC-TISI-TIS 17025

CALIBRATION 0394

Cert. No. : ACC24043
Job No. : YC67AC0150

Pages : 3of3

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Acceptance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.97 -0.03 0.14 0.40
2. Frequency
Specified Measured Deviated Acceptance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1000.0 0.0 0.1 1.0
3. Total distortion
Measured value ( % ) Uncertainty ( % ) Acceptance limit ( % )
0.15 0.10 3.0

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k£ =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

—- End of Calibration Certificate ——
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SOUND LEVEL METER
MODEL :  NL-42A

SERIAL No. : 00222594



NSC-TISI-TIS 17025
CALIBRATION 0037

NSC-TISI-TIS 17025
A7TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) e R

Request No. 21-67/0252 MTC No. EEL. BP. 10/0267 Request No. 21-67/0252

MTC No. EEL. BP. 10/0267

CALIBRATION CERTIFICATE 9. Power Amplifier Brilel&Kjzr 2706 S/N 1517650,

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agitent 34401 A S/N MY44005560.

Submitted by : Eastern Thai Consulting 1992 Co., Ltd. 12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.
Address 1683 Moo 11, Sukhapibamn 8 Rd., Nongkhain, Sriracha, Chonburi, 20230
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre. Calibration Procedure :

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280. This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

Instrument Calibrated : Ambient Environment were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
Description : Sound Level Meter Temperature 1 (23+3)°C procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
Manufacturer : Rion Relative Humidity 250+ 15)% direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

Model :NL-42A Ambient Pressure 1 (101.32541.5) kPa measurement method.

Serial No. - 00222594 This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Microphone : UC-52 No.195906 Laboratory (EEL), which are traceable to the International Systemn of Units through the National Institute of

Preamplifier - NH-24 No.15426 Metrology (Thailand).

Standards used : The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

1. Band Pass Filter Wavetek 752A S/N 90010494. measured values only.
2. Condenser Microphone Brilel&Kjer 4180 S/N 2889871 The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor
3. Decade Attenuator Ando AL-205 S/N 00464602.

k=2, providing a level of confidence of approximately 95%.
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

6. Digital Multimeter Fluke 8520A S/N 4985007.

7. Pistonphone Rion NC-72 S/N 00402446.

8. Measuring Amplifier Brilel&Kjer 2636 S/N 1537434.

Date of Receipt . 5 Feb. 2024
Date of Calibration : | Mar. 2024 Date of Calibration : 1 Mar. 2024 2/9
The results relate only to the items tested/calibrated or value The results relate onty 1o the items teste WiT

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from t

he governor of TISTR

FM.BL.MTC.002 Rev

FM.BLMTC.002 Rev.
Head Office Office/Laboratory Office Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Poad, Chatuchak, Bangkok 10900 35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand Thailand Changwat Pathumthani 12120, Thalland Amphaoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217 Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 . Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592 Fax. (66) 0 2577 9009 Fax. {66) 0 2323 9165 Fax. (66) 0 2579 8592
€ mmil + cionmaimbictr A Fh Rlaheiransasnn Fictr e th F-mail - rateatistr or th E-mail : sumalee@tistr.or th E-mail : rumnai@tistr ar th Wehsite vy tistr ar th Fornail © mtrahetr o ih

[ R
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"J'] sTISTR

NSC-TISITIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0252

MTC No. EEL. BP. 10/0267

1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation Acceptance Uncertainty | Maximum-permitted uncertainty
Signal {(dB) Before adjusi| Afer adjust| value(dB) |limit class 2(+dB)|  (+dB) of measurement (+dB)
113.92 114.1 113.9 0.0 1.0 030 . N/A

Note: The exlemnal calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of

1139 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
25.1 0.10 N/A

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency| Measured

Uncertainty

Maximum-permitted uncertainty

Request No. 21-67/0252

1'] sTISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

NSC-TISI-TIS 17025
CALIBRATION 0037

3. Acoustical signal test of frequency weightings

MTC No. EEL. BP. 10/0267

Frequency Deviation from frequency response curve(dB) Acceptance limit | Uncertainty Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.3 0.4 0.4 1,5 0.45 0.6
1000 -0.1 -0.1 -0.1 1.0 0.45 0.6
| 8000 0.3 0.4 02 5.0 045 07
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) Acceptance limit |Uncerlainty| Maximum-permitted uncertainty
(H7) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 0.0 0.0 2.0 0.20 0.6
125 0.0 0.1 0.0 1.5 0.20 0.6
250 0.0 0.1 0.0 1.5 0.20 0.6
500 0.0 0.1 0.0 1.5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 -0.2 -0.1 -0.1 2.0 0.20 0.6
4 000 -0.3 -0.3 -0.3 3.0 0.20 0.6
§ 000 0.0 0.0 -0.1 5.0 0.20 0.7
Date of Calibration 1 Mar. 2024

Weighting | value (dB) (+dB) of measurement (+dB)
A-Weight 11.6 0.10 N/A
C-Weight 172 0.10 N/A
Flat 22.7 0.10 N/A
Date of Calibration 1 Mar. 2024

The results relate only to the items tested/cslibrated or vall
Adbvertising the Resort/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

Head Office

35 Mu 3 Tambon Khlong Ha. Amghoe Khlong Luang,
Changwat Pathumthani 12120. Thalard

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E ot « rimsnaimbickr Ar th \Wakcitaaanaars hiete Arth

The results relate only lo the items tested/calibrat]

Office/Laboratcry

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165

F.rnaul © mtratictr or th

FM.BL.MTC.002 Rev.

Office

196 Phahcnyothin Road, Chatuchak, Bangkok 10900,

Thailand

Tel. (66) 0 2579 1121-30 =xt 5219, 5225, 5217
Fax. (66) 0 2579 8592

F-mail - sumalped@tistr nr th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0252

5. Long-term stability

MTC No. EEL. BP. 10/0267

Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration 1 Mar. 2024
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Request No. 21-67/0252

7. Level linearity on the reference level range

MTC No. EEL. BP. 10/0267

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission 1s obtained from the governor of TISTR

Head Office
35 pu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000
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Anticipated Measured Deviated | Acceptance limit Uncertainty Maximurn-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
137 137.] 0.1 1.1 0.30 0.3
136 136.1 0.1 lsd 0.30 0.3
135 135.1 0.1 121 0.30 0.3
134 134.} 0.1 1.1 0.30 0.3
129 129.1 0.1 1.1 0.30 0.3
124 124.0 0.0 1.1 0.30 0.3
119 119.1 0.1 1.1 0.30 ' 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.1 0.1 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 84.0 0.0 1.1 0.30 0.3
79 79.1 0.1 1.1 0.30 0.3
74 74.0 0.0 1.1 0.30 0.3
69 69.0 0.0 1.1 .0.30 0.3
64 64.0 0.0 1.1 0.30 0.3
Date of Calibration 1 Mar. 2024 6/9
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)

59 59.0 0.0 L1 0.30 0.3

54 54.0 0.0 1.1 0.30 0.3

49 49.0 0.0 1.1 0.30 0.3

44 43.9 -0.1 1.1 0.30 0.3

39 39.0 0.0 1.1 0.30 0.3

34 34.0 0.0 1.1 0.30 0.3

29 29.0 0.0 1.1 0.30 03

28 28.0 0.0 1.1 0.30 0.3

27 269 -0.1 1.1 0.30 03

26 25.9 -0.1 1.1 0.30 0.3

25 24.9 -0.1 1.1 0.30 03

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Range 3
value (dB) value (dB) | value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
30-130 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration | Mar. 2024

The results relate only to the items tested/catibrated or valu
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written
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8. Level linearlity including the level range control

Atrelerence level at 5 dB greater than the under-range on a level range

Head Office

35 Mu 3 Tambon Khlong Ha. Armshoe Khtong Luang,

Changwat Pathumthani 12120, Thailand

Tel {(66) 0 2577 900C

Fax (66) 0 2577 9009

E-mail : rumpai@tistr or.th Websita vy biste or th

The results relate only to the nems tes
Advertising the Report/Certificate and publicity of the resutts except in full are srohibited u

nless written permission

Office

Range Anticipaled Measured Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
value (dB) value (dB) value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
30-130 33 35.0 0.0 .1 0.30 0.3
9. Tone burst response
Time Toneburst Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Weighling Duration, Tb(ms) | value (dB) |value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 126.0 0.0 +1.0 0.20 0.3
Fast 2 108.9 -0.1 +1,0;-2.5 0.20 0.3
0.25 99.9 -0.1 +1.5:-5.0 0.20 0.3
S 200 1:19:5 -0.1 21,0 0.20 0.3
2 99.9 -0.1 +1.0;-5.0 0.20 0.3
200 120.0 0.0 +1.0 0.20 0.3
SEL 2 100.0 0.0 +1.0;-2.5 0.20 0.3
0.25 90.9 -0.1 +1.5;-5.0 0.20 03
Date of Calibration 1 Mar. 2024 8/9
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10. Peak C sound level

Number of cycles in Anticipated | Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
Complete cycle 125.4 125.3 -0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
Negative half cycle 124.4 124.1 -0.3 2.0 0.20 0.35

11. Overload indication

Measured value (dB)
Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) |limit class 2(+dB)|  (+dB) of measurement (+dB)
136.5 136.5 0.0 1.5 0.20 0.25
12. High-level stability
Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

Approved b

- LT sy
Electrical and Electéohic E%uidrzh'ds Laboratory

1 Mar. 2024

Date of Calibration
Date of Issue 4 Mar. 2024

End of Certificate

The results relate anly to the items tested/calibrated or value assigned
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ANALYTICAL BALANCE (DU)
Model : XS205DU

Serial No. : 1126323724



el METTLER TOLEDO SEaD METTLER TOLEDO Service

Mettler-Toledo (Thalland) Ltd.
846/4 - B46/5846/4 - B46/5 Lasalle Rd., Bangna Tai
Bangna District, Bangkok 10260

Measurement Results

Repeatability
+66 2723 0382
MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025 Test Load: 70 g
CALIBRATION 0082 o
As Found As Left As Found
1 70.00004 g N/A & As Left 1 (Test Pointy
z6d
2 70.00005 g N/A
H H . T 10 | 2
Accuracy Calibration Certificate 3 ooy | A “
. ad
Customer 4 70.00005 g | N/A
5 70.00006 g N/A 2 2d:
Company: EASTERN THAI CONSULTING 1992 CO.. LTD. 6 70.00004 g | N/A 9 | N 10 3
Address: 683 Moo 11, Sukhaphiban 8 Rd., Nong Kham 7 70.00005 g N/A f g /
City: Sriracha = s Contact: Sasiporn Nakin 8 70.00005 g N/A . .
Zip / Postal: 20230 | 9 70.00006 g N/A \— .,
State / Province: Chonburi 10 70.00006 g | N/A 1 \ 3 ; % J
orsertumber {1 IMIE AR " LT
8333379819 Standerd ; i
Deviation 0.000008 g N/A
Waeighing Device
7 5
Manufacturer: Metiler Toledo Instrument Type: Weighing Instrument
Mode#: X82050U Asset Number: LABE 051 6
Serlal No.: 1126323724 Terminal Made!: SAT The "d" in The graph the ity of the rangei in which the
Bullding: Laboratory = o e g Terminal Serial No.: 1126323724 lest was perfomeg
9 . N/A The results of lhis graph are based upon Ihe absoclule values of the differences
Floor: Temminal Asset No.: i =
Room: Analytical Balance
Eccentricity
Range Max. Capacity Readability (d)
1 81g | 0.00001 g TestLoad: 100 g
2 2209 0.0001g Position As Found As Left s | 4] |
1 | 100.0000 g N/A |
cedure ! od -1d
Pro 2l 2 I 100.0000 g N/A ‘
Callbration Guideline: EURAMET cg-18 v. 4.0 (11/2015) = | 100.0000 g | B —{ ) A—
METTLER TOLEDO Work Instruction: CP/W002/20 o 4 99.9999 g | N/A i |
This calibration certificate contains measurements for As Found calibration. No As Lelt calibration was performed because the device ) 100.0000 g NIA od od
was not maodified after As Found calibration. Therefore, resuits for As Left correspond to As Found. " 5
T . . - . _ . Maximum
The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight. Deviation 0.0001 g N/A As Found
In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to = The "d* n the graph rep - o ohe al inwhich
accommodate specific calibration conditions. Ihe test was performed.
Temperature Humidity
As Found | Start: 25,7 °C End: 25,8 °C | Start: 50.9 % End: 50.6 %
Scltware Vession: 1.24.0.407 ©METTLER TOLEDO
Report Version: 2.19.21 This is an original document and may not be partially reproduced withaut the

Form Number: F103C wrillen issian of the Issulng calibration |
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Callbration Certoate D METTLER TOLEDO Service

TH2008-028-120924-ACC-TH

Error of Indication

Callbration Certficate ID METTLER TOLEDO Service

TH2008-028-120924-ACC-TH

Test Equipment

As Found
Referenca Value Indication Emor of Indication Expanded Uncartainty k
1 | 0.00000 g | 0.00000g 0.00000 g 0.017 mg 2
2 I 0.01000 g | 0.01000 g 0.00000 g . 0.020 mg 2
3 0.10000 g I 0.10000 g | 0.00000 g | 0.023mg 2
4 1.00000 g - 1.00000 g 0.00000 g I 0.032 mg 2
5 4.99998 ¢ 5.00000 g [ 0.00002 g | 0.048 mg 2
6 10.00001 g | 10.000014g 0.00000 g ' 0.061 mg [ 2
7 19.99999 g 20.00001g 0.00002g . 0.082 mg I 2
8" 50.00003 g I 50.00005 g 0.00002 g I 0.12mg 2
i 100.0000 g | 100.0000 g 0.0000 g I 0.21mg 2
10 | 150.0000 g | 150.0000 g | 0.0000g . 0.32mg 2
" 200.0000 g | 2000000 | 0.0000 g ' 0.37 mg 2
"The calcul inty was replaced by lhe CMC (Calil ion and c ililies) value b the

was smaller than the CMC value.

08 —
O AsFound
04
& Asleft
E" 02
‘e
=
8 et T @ P e For improved legibility of the graphics
E only increasing measurement palnts
5 are shown and measurement polnts
E close to zero are not displayed.
. 02
04
06~

0 50 100 150 200
Calibratlon Points [g]

The expanded measurement uncertainty is reported as the standard measurement uncertainty multiplied by the coverage factor k such
that the coverage probabilily corresponds to approximately 95 %.

The user is responsible for maintaining environmental condilions and the setlings of the weighing inslrument when it was calibrated.
The resulis of this calibration certificate relate only ta the calibrated item.

All weights used for melrological tesling are lraceable o nalional or inlernational slandards. The weights were calibrated and certified by
an accredited calibralion laboratory.

Welght Set 1: OIML E2

Weight Set No.: Ws37 Dale of Issue: 17-Jun-2024
Certificate Number: 186753-1 Calibration Due Dale: 20-Jan-2025

Welght Set 2: OIML E2

Weight Sel No.: wsae7 Date of Issue: 04-Jul-2023

Certificate Number: 186520 Calibration Due Date: 02-Jan-2025

Thermmo Hygrometer

Equipment No.: IN279 Date of Issue: _18-Jun-2024

Certificate Number: 8G-H-00577/67 Calibration Due Date: 17-Jun-2025
Remarks

FACT adjustment functionality activated

Equipmenl condition: Good

Nexl calibration according lo customer's procedure
Calibration data not decide by calibration laboratory

End of Accredited Sectlon

Software Version: 1.24.0.407 ©METTLER TOLEDO Page 3 of 5

Repart Version: 2,19.21 This is an original document and may nal be partially reproduced withoul the
Form Number: F103C willlen of the Issulng

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

Software Version; 1.24,0.407 ©METTLER TOLEOO Page 4 of 5
Report Version: 2.19,21 This 1s an ongina! document and may not be partially reproduced without the
Form Number: F103C wiitlen permission of the issuing cafibrali v.
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TR METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Attachment to Callbratlon Certificate:
TH2008-028-120924-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of lhe uncertainty under consideration of
the errors of indicalion. The value R represents Lhe net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5-10%/K
Temperalure range on site for the evaluation of the measurement uncertainty in use: 3K
Uineartzation of Uncertainty Equation
Range
As Found As Left
d Max
1| 0.00001g | 81g | U1 = 0.018 mg + 0.00444 mg/g - R | N/A
2 0.0001 g 220 | U2 = 0.06 mg + 0.00439 mg/g - R NIA

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

Absolute and Relative Measurement Uncertalnty in Usa for Varlous Net Indications (Examples)

Met Indication As Found As Left

0.00220g | 0.018 mg _ 0.82% N/A N/A

0.02200 g | 0.018 mg 0.082% ! N/A N/A

0.22000 g 0.019 mg 0.0086% N/A N/A

2.20000 g 0.028 mg 0.0013% N/A N/A

220.0000g | 1.0mg 0.00047% N/A NiA

’ o
. 5 il
£ o3} % 1y
£ £ |3
g i
8 o2f g b
> 104 A
g | £
3 01} — & 204 N
| | i
| I , SRR
. .‘.5 . 5-0 ) = -7-5 160 000001 00001 000! o0 01 1 10 100
Waeighing Ranga [%] Raading [g]
As Found As Left

The weighing range shown in Lhe absolute uncertainty graph refers 1o the first interval/range of the device.

Software Vorsion: 1.24,0.407 © METTLER TOLEDO age o ol
Report Version: 2,18.21 This is an original document and may not be pertially reproduced withoul the
Form Number: F103C writlen of the Issulng

GWP®
Certificate

A A
F:und J L:ft V’

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.

Tesls Performed: M As Found D As Left [Z No adjusiments/modifications made. As Left resulls

correspond to As Found.

Process Requirements

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

Safe Weighing Range

Flstatve Mamwramen Unoanainty %)

Whilo the values In this graph reflect the actual callbratlon results, the measuremant uncertalnly curves are simply a visual
was performad.

Soltwara Version: 1.24.0.407 ©METTLER TOLEDO Page 10f4
Repon Version: 2.19.21 This 15 an orignal documaont and may nol be panially reproduced withou! the
Form Number: F103C wrillen of the [ssulng Y.
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Attachment to Callbration Certificate: METTLER TOLEDO SerVice Attachment to Callbration Certificate: MET‘"_ER TOI_EDO Service

TH2008-028-120924-ACC-TH TH2008-028-120924-ACC-TH
GWP® Certificale GWP® Certificate

Minimum Weight Measurement Results

As Found Minimum Weight Table Results Summary
Range 1
Repeatability Eccentricity Error of Indication
Minimum weights far different weighing tolerances and safety factors As Found)| v v v
Safety Factor AsLell v v ' v
Tolerance | 1 2 ! a 5 | 10  =Passed
0.1% | 0.018339g | 0.036842 g 0.055511 g 0.093358 g 0.191052 g X = Failed
0.2% 0.009149 g 0.018339¢g 0.027570 g 0.046156 g 0.093358 ¢
1 1 t 1 A = Safety Factor not met
0.5% | 0.003655 g 0.007316 g 0.010984 g 0.018339 g 0.036842 g
1% 0.001827 g 0.003655 g 0.005485g 0.008148 g 0.018339¢g
i 1 1 T Repeatabliity
2% 0.000913 g 0.001827 g 0.002740 g 0.004569 g 0.009149 g
5% 0.000365 g 0.000730 g 0.001096 g 0.001827 g 0.003655g
The minimum weight table applies to the fine range of lhe weighing device. TestLoad: 70g
« Pass: The determined minimum weight meets the requirement for the smallest net weight, As Found As Left
Tolerance Control Limit Std. Deviation Result Std. Deviation Result
As Left Minimum Weight Table 0.1% 0.000005 g X [ X
Range 1 0.2% 0.000010 g v A
M hts for diff hing tol d safety f L2k il 0.000008 4 0.000008 =
inimum weights for different weighing tolerances and safety factors . 9 R T
. “ F i 1% 0.000050 g v & %
‘actor 1 y
s ‘ oty i 2% 0.000100 g v v
1 2 3 5 0 |
e ! - ! 5% 0.000250 g v v
0.1% | 0.018339g 0.036842 g 0.055511 g 0.093358 g 0.181052¢g
0.2% 0.009149 g | 0.018339 g 0.027570 ¢ 0.046156 g 0.093358 g } The weighing lolerance is mel if the standard deviation is less lhan or equal lo Lhe corresponding conlrol limiL
0.5% 0.003655 g 0.007316 g 0.010984 g 0.018339 g 0.036842g s
1 t 1 1 t Eccentricity
1% 0.001827 g 0.003655 g | 0.005485g 0.009148 g 0.018339g
2% 0.000913 g 0.001827 g 0.002740 g 0.004569 g 0.009149 g
5% 0.000365 g 0.000730 g | 0.001096 g 0.001827 g 0.003655 g Test Load: 100 g
The minimum weight table applies to the fine range of the weighing device. As Found As Left
« Pass: The determined minimum weight meets the requirement for lhe smallest net weight. Tolerance Control Limit Daviation Result Deviation Result
0.1% 0.0500 g V4 v
At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safely factor), 1/2, 0.2% | 0.1000 g v v
1/3, 115, or 1/10 of the required lolerance. The values are calculated wilh k = 2 and based on the linear formula of the measurement uncertainty 0.5% | 0.2500 g 0.0001 ¢ v 0.0001 ¢ v
of the weighing device in use. 1% 0.50009 ’ BV ’ v
2% 1.0000 g v v
The safety factor for As Found is always 1. This implies no safety factor. As Found tesling looks at lhe behavior of the instrument from the past 5% 2.5000 g v v

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

The weighing tolerance is met if the deviation is less Lhan or equal to the corresponding control limit.
measure to apply for future measurements.

Notes an minlmum welght values In above table:
1. If "N/A" is shown above, no appropriate value could be calculated.
2, METTLER TOLEDO is nol responsible for the definilion of lhe process requirements.

Page 2 of 4

Reporl Version: 2.19.21 This is an onginal document and may not be parhally reproduced without the Report Version; 2.18.21 This is an original document and may not be partially reproduced without the

Soltware Vorsion: 1.24.0407 © METTLER TOLEDO Soflwura Version: 1.24.0.407 @METTLER TOLEDO Page 3of4
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Attachment to Callbration Certificate: 1
emsmErpecen] METTLER TOLEDO Service
GWP® Cerlificate

Error of Indication

As Found

Control limits for various weighing tolerances

Referance Value Ermor 0.2% 0.5% 1%

0.00000 g 0.00000 g NiA NiA NiA NIA NIA NIA

19.99999 g 0.00002g | 001000g | 0020009 | 0050009 | 0100009 0200009 | 0500009

50.00003g | 000002g | 002500 | 0.05000g 012500 | 0.250009 0500009 | 1.25000g

100.0000g | 0.0000g 0.0500 g 010009 | 025009 | 05000g 1.0000g | 250009

1500000g | 00000 | 00750g | 0.500g | 0.4750g 07500g | 150009 | 375009

200.0000 g 0.0000 g 04000g | 0.2000g 0.5000 g 10000 | 200009 | 500009
Result v v v | v | v v

Asleft

Control limits for various weighing tolerances

Reference Value Error 0.1% 0.2% 0.5% 1% 2% 5%

| 0.00000 g 0.00000 g N/A NIA N/A ; N/A [ N/A | N/A
19.99999g | 000002g | 001000g | 002000g | 0.05000g | 0100009 | 0200009 | 0500009
50.00003 g 0000029 | 002500g | 0.05000g | 0.12500g 0.25000 g ‘ 0.50000g | 1.250009
| 100.0000g 00000g | 00s00g | 01000 | 025009 | 050009 | 1.0000g 25000 g
| 150.0000 00000g | 00750g | 0.1500g 0.3750 g 07500g | 150009 | 475009
| 200.0000g 000003 | 0.1000g 020009 | 050009 1.0000 g ! 2.0000g 5.0000 g

v | 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. Resulls at or close 1o the zero point cannot be assessed.

Saltware Versicn: 1.24.0407 © METTLER TOLEDO

Reporl Version: 21821 This is an original document and may not be partially reproduced without the

Fom Humber: F103C writen permisslon of the issuing calbrati R
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ANALYTICAL BALANCE
Model : SECURA224-1S

Serial No. : 0036707137
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Certificate No.

24-164695

Page 1 of4

Sample Code 24-67405-005
CERTIFICATE OF CALIBRATION
Customer : EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapibarn 8 Rd, Nongkham,
Sriracha,Chonburi 20230
Location of Calibration  : EASTERN THAI CONSULTING 1992 CO., LTD.

(Analytical Balance Room)

Equipment : ELECTRONIC BALANCE
Manufacturer : SARTORIUS

Model : SECURA224-1S

Serial No. : 003670737

1D No. : LABE 05/2

Date of Receipt : 19 December 2024

Date of Calibration : 19 December 2024

Calibrated by Mr. Thanadol Pholthep Approved by

Scientist
Issue date 20 December 2024
The areflora probability of approximately 95%

The calibration result is applied only to Lhe above calibrated item and was found accurate as shown on date

This Certificate 1s issued in accardance with the conditions of accreditation granted by the Thai Labol
bility to ¢ d nalional standards and to the unit of measurement realized at the corresponding

measurement capability of the |, y and 1ts
national standards laboratory. This certificate may not be reproduced other than in full excepl with the prior written approval of the Asia Medical and Agricultural

Laboratory and Research Center Public Company Limited (AMARC)

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-017 Rev.05 Eftective Date. 15/10/21

Sample Code 24-67405-005
REPORT OF CALIBRATION
Equipment : ELECTRONIC BALANCE
Manufacturer : SARTORIUS
Model : SECURA224-18
Capacity : Max 220 g
Resolution : 0.0001g
Serial No. : 0036707137
ID No. : LABE 05/2
Result of Calibration

1.Test weight and repeatability of reading
Repeatability is a measure of the ability of a balance to supply the same result in repetitive weighings with one and the
same load under the same measurement condition. The measurement of the repeatability must include both the balance
specifications and the ambient (vibration, fluctuating air current/temperature/humidity,etc.) Operator handling of the

balance is also included in the standard deviation.

[ Before adjustment [] After adjustment

Unit: g Range: 220

Nominal value 100 200

No adjustment

Standard weight 100.000016  200.000028

[ Adjustment Average reading of indicator 100.0000  200.0000 -

Standard deviation 0.00005 0.00005

{1 ARer adjustment

Unit: - Range: - [] Before adjustment

Nominal value

[ Mo adjustment Standard weight

[ Adjustment Average reading of indicator

Standard deviation

361 Soi Ladprao 122, Ladprao Road, TEL G2-516-2472 .CO.TH
Th I FAX 02-516-6949 WWW.AMARC.CO.TH
Fp‘l-actf-?g a‘f Wang Thenglang, Bangkok 10310 Rev.03 Effective Date. 15/10/21
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NSC-TISI-TIS17025
CALBRATION 0152

Certificate No. : 24-164695 Page 3 of4
Sample Code :  24-67405-005

REPORT OF CALIBRATION

Result of Calibration

2. Sensitivity or value of a scale division
Change in the output variable of a measuring instrument divided by the associated change in the input variable.

Unit: g
Range : 220 Range :
Test Point Sensitivity, S Test Point Sensitivity, S
0 ' 0.9998 i .
100 HAna 1
200 0.8998

3. Departure of indication from nominal value, Linearity

Unit: g
Nominal Standard Average Reading Correction Expanded Coverage
Value Value of Indicator Value Uncertainty Factor (k)
Unload 0.0000000 0.0000 0.0000 0.000094 2.01
0.01 0.0100015 0.0100 0.0000 0.000094 201
0.1 0.1000064 0.1000 0.0000 0.000094 2.01
1 1.0000017 1.0000 0.0000 0.000085 2.0
2 2.0000048 2.0000 0.0000 0.000095 2.01
5 5.0000012 5.0000 0.0000 0.000096 2.01
10 9.999992 10.0000 0.0000 0.000097 2.01
20 20.000042 20.0000 0.0000 0.00010 2.01
50 50.000046 50.0000 0.0000 0.00012 2.01
100 100.000016 100.0000 0.0000 0.00016 2.00
200 200.000028 200.0000 0.0000 0.00028 2.00
The result Jed tainty of measurement U 15 stated as the standard uncertainty of measuren
distnbution corresponds 1o a cpverdge probability of apgroximately 95%. The standard uncerianty of
UKAS M30O3 ,Gf | ﬂ/
Qe
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH

FM-CL-064 Rev.03

Effecuve Date. 15/10/21

ASIA MEDICAL AND o,
AGRICUITURAL LABORATORY N
AND RESEARCH CENTER e
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NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. : 24-164695 Page 4 of4
Sample Code : 24-67405-005

REPORT OF CALIBRATION

Result of Calibration :
4, Eccentric or off-centre loading
Deviation of the measurement value through off - cenler {eccentric) loading. The corner load increases with the weight of

the load and its removal from the center of the pan support.

@ COrde
Weighing pan () Triangular Test weight : 100
(O Rectanqutar Unit: g
Range 220
Position Reading of indicator Reading of indicator
99.9999
100.0001
99.9999
99.9998
99.9999
[ 99.9999
Maximum difference 0.0002

O oA W N =

Condition of Calibration

1. Calibration Method : WI-CL-004 base on UKAS LAB 14: 2019 6.|Ambient conditions Min Max
2. This result of calibration was found accurate as shown on date and Temperature (°C) 250 25.4
place of calibration only. Relative Humidity (%Rh) 398 1.0
3. Condition of Calibration item: Normal Air pressure (hPa) 1011.0 10121

4. This certification is traceable to the International System of Unit maintained at : -
- Through the reference standard laboratory of Asia Medical and Agricultural Laboratory and Research Center Public
Company Limited (Instrument number 1),
5. Reference standard instrument :
Instrument Class 1D No, Certificate No. Due Date
1 STANDARD WEIGHT 1mgto 1kg E2 LB-WE-78 24-097116 02 August 2025

- End of Report

O\S’O?j

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-24
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-064 Rev.03 Eflective Date. 15/10/21
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BOD INCUBATOR

Model : LABE 19/3
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.’ CALIBRATION 0152
CERTIFICATE OF CALIBRATION > Page 10of 3
Certificate No. : 24-089291
Sample Code : 24-35676-001
Customer :  EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 1, Sukhapibarn 8 Rd., Nongkham, Sriracha,
Chonburi 20230
Location of Calibration : EASTERN THAI CONSULTING 1892 CO., LTD.
(Laboratory)
Equipment :  Temperature controlled enclosures (Incubator)
Manufacturer A indaadu Model : N/A
Serial No. : 543020027 ID No. : LABE19/3
Date of Receipt ;16 July 2024 Date of Calibration : 16 July 2024
Condition of Calibration
1. Environment 1.1 Ambient temperature : Maximum 306 °C ; Minimum 28.9 °C
1.2 Relative humidity : Maximum 768 % ; Minimum 63.4 %
1.3 Line voltage supplied : Maximum  219.8 VAC ; Minimum 2171 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument ID No. Certificate No. Due Date
Data acquisition with sensor LB-DA-12 (RTD-168 to RTD-176) 24-045389 28 April 2025

(RTD-Pt100)

e

. This certificate is traceable to Lhe international system of unit (Sl Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

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

6. Condition of calibration item : Normal
Calibrated by Mr, Pattanapong Pulngern Approved by
Scientist
Issue date 17 July 2024
The arefor o o of Jy 055

The calibration result is applied cnly 1o the above calibrated item and was lound accutate as showi on date and place of

s Cernhcate Is Issied in ancordance with the conditions of accredaation granted by the Thai Laboratory Accreditati
Iaboratory and ils Liaceabilily 10 1ecognized national standards and to the unit of measurement reshized a1 1he coresponding national standards labaratory This certiticate may nol be
reataduced other than In full except with thi prior waitlen appioval of the Asia Medical and Agneultural Laboralory and Rescangli Center Public Company Limited (AMARC)

361 Soi Ladprao 122, Ladproo Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang. Bangkok 10310 FAX 02-516-6949 WWW.AMARC,.CO.TH
FM.CL-T14 Rev 01

Effective Date 15/10/21

! ASIN MEDICEL AND
| AGRICULTURAL LABORATORY
| ARND RESEARCH CENTER

REPORT OF CALIBRATION

Results of Calibration

Resolution = 00 g

1. Reporting of Temperature

ey,
RN
AT
Y
W O
“erftabn®
NSC-TIS\-TIS17025
CALIBRATION 0152
Page 2of 3
Certificate No. : 24-089291

Sample Code : 24-35676-001

Calibration uucr uuc Measured temperature at each positions (°C) Uncertainty Coverage
point (°C) |setting (°C)|reading (°C)| #1 92 | #3 | #a | 45 | w6 | 47 | #8 | #9*' + (°C) factor k
20 20.0 20.0 20.56| 20.45| 20.01| 19.85 | 20.21 | 20.25 | 2017 | 20.05| 20.1 0.24 2.00

2. Characterization resuits

Calibration point (°C) Slability + (°C) Uniformity (°C) Overall variation (°C)
20 0.08 0.50 0.87
Notes
- UUC* = Unit Under Calibration
NJ\_.J
{

] = e SR ACT@ 13}
Phlabpnla, Wang Thonglany. Bangkok 10310 FAX 02-516-6945 WWW AMARC.CO.TH
FM CL-018 Rev Oy Eflocive Date 15/10/21
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Notes

Resufts of Calibration
A5

Sensor instaliation locations

REPORT OF CALIBRATION

Yo,

N,
Nosos

installation Positions

-y
The rasult expanded uncertainly of measurement U 15 slated as the standard

o 3 coverage probab ity of appeosiustely 95% The standard uncerlanty of

of

\‘-/ 7,
;E““‘-\“-_‘:é;’;_
Sy '
NI
okl
[
NSC-TISI-TIS17025
CAUBRATION 0152
Page 30of3
Certificate No. : 24-089291
Sample Code : 24-35676-001
w2 w4
1.1 All sensors at any corners or walls should be positioned
5 cm (a x b x ¢) from the wall. A S #3°
N . Hv‘[ —1 Geometns ssater
1.2 The reference sensor is preferably located of the geometric center #9e
of the chamber. H o™ 6.5 "8,
2. Interior dimensions approx of chamber : !
o L _we W D
W= 70 cm;D= 55 cm;H= 140 cm ”,cﬁ
o
3. Airvalve or fresh air level  : Off il
4. Fanlevel : Open
5. The quoted uncertainty includes” Stability of chamber and loading effect
in chamber at 20% of uniformity *.
6. 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.
7. Stability - one-half of the greatest maximum dilference of measured temperalures at any one sensor.
10. Calibration results without adjustment.

has been

=
8. Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time.
9. UUC*reading - the average reading of indicating device that forms the integral part of the enclosure.

i n
- End of Report -

with UKAS M300:

bv the coverage facior k, which lor a normal distribulion cosresponds

361_5_0|a'd_m4_0_1§2 L;adpraa Road,
Fil CL-O18

Phiabphla Wang 1honglang. Bangkok 10310

“TEL 02-516-247

FAX 02-516-6940
Rev 09

TACT@AMARC CO_TH
WWW AMARG GO 11

Effective Dale 1510/21
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BOD INCUBATOR

Model : LABE 19/5
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CALBRATIOND152 e
CERTIFICATE OF CALIBRATION Page 10of 3 REPORT OF CALIBRATION Page 2of3
Certificate No. : 25-042561 Certificate No. : 25-042561

Sample Code : 25-18080-002 Sample Code : 25-18080-002
Customer :  EASTERN THAI CONSULTING 1982 CO., LTD.

Results of Calibrati
683 Moo 11, Sukhapibarn 8 Rd., Nongkham, S

Sriracha, Chonburi 20230 Resolution : 01 °C
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD. 1. Reporting of Temperature
(Laborator . : R %
y) Calibration uuc uuc Measured temperature at each positions (°C) Uncertainty Coverage
Equipment :  Temperature controlled enclosures (Incubator) point (°C} |setting (°C)|reading (°C} #1 #2 #3 #4 #5 #6 #7 #g | &g + (°C) factor k
Manufacturer : Lovibond Model : TC445S 20 20.5 20.5 19.91 | 12.78 | 19.82 | 19.86 | 19.78 | 19.85 | 19.93 | 19.63 | 19.79 0.38 2.00
Serial No. = 0520/005227 D No. : LABE19/5
i 2. Characterization results
Date of Receipt : 20 March 2025 Date of Calibration : 20 March 2025
Conditian of Calibration Calibration point (°C) Stability + (°C) Uniformity (°C) Overall variation (°C)
1. Environment 1.1 Ambient temperature : Maximum 299 °C : Minimum 275 °C Gy b ) 0.63
1.2 Relative humidity : Maximum 51.9 % ; Minimum 434 % Noles
1.3 Line voltage supplied : Maximum  239.4 VAC ; Minimum 232.8 VAC - Uuc* = Unit Under Calibratiol

2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument 1D No. Certificate No. Due Date

Data Acquisition With Sensor LB-DA-11 (RTD-148 to RTD-155, RTD-227) 24-040180 03 April 2025
(RTD-Pt100)

4. This certificate is traceable to the international system of unit (S| Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

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

6. Condition of calibration item : Normal
Calibrated by Mr. Pattanapong Pulngern Approved by
Scientist
Issue date 24 March 2025
The ies are for a probabllity of approxi 95%
The cahibretion result is applled anly to the above callbrated itom and was lound accurate as shown on date and place ol cf
This Centificale »s issved in with the itions o daation granted by the Thal Laboratory Acuradilalion scherme which hias assessed the measurement capability of the
Jaboratory and Its traceahility 10 tecognized iatiunal standards and 1o the wnit of nieasurement reahzed at the ing national dard: y. This cerificate may not be

reproduced other than in full eacept with the prior written approval of the Asia Medical and Agiiculural Laboratory and Research Cenler Public Company Limited (AMARC)

LTH

361 Soi Ladprao 122, Ladprac Road, TEL 02-516 2422 CONTACT@AMARC 361 501 Ladprao 122, Ladprao Road, TEL 02516242 CONTACTGAMARG.CO.TH
Phiabphla. Wang Thonglang, Bangkok 10310 PAXIOZSIS6949 WHWAMARGCOMH Phiabphis, Wang Thonglang, Bangkok 10310 £AX D2-516-6949 WWW AMARC.CO.TH
FMICLEIA Rev SHECNEDRITHIS 0N FM CL 018 Rev.03 CHechve Date 19/10/20
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. _CAUBRATION 0152
REPORT OF CALIBRATION R Page 3 of 3
Certificate No. : 25-042561
Sample Code : 25-18090-002
Results of Calibration
: & i
1. Sensor installation locations ¥2 Ly
1.1 All sensors at any corners or walls should be positioned
5cm {a x b x ¢) from the wall. 1 #3°
‘-——O-m-- EERTEY
1.2 The reference sensor is preferably located of the geometric center L 9‘:';*' y 3
of the chamber. H Pl 55 # By
2. Interior dimensions approx of chamber : !
#5 w2 %7
W= 60 cm;D= 56 cm;H= 146 cm o el C
"’
3. Airvalve or fresh air level : Off Z ;g
—

4. Fanlevel : Open d———b

5. The quoted uncertainty includes" Stability of chamber and loading effect
in chamber at 20% of uniformity *. Installation Positions

6. Uniformity - the maximum difference of measured lemperatures at any sensors and the measured temperature at the re“erence

location which are observed at the same time.
7. Stability - one-half of the greatest maximurm difference of measured temperatures at any one sensor.
8. Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time.
9. UUC*reading - the average reading of indicating device that forms the integral part of the enclosure.

10. Calibration results without adjustment.

The result expanded uncerralnty of measurameni U is staled as the standard uncertainty of measurement muitipliad by tha coverage factor k, which for a normal distribution correspands

10 g coverage obsbeity o spproamately B5% The standard inty ol has been ined in with UKAS M300/
- End of Report -
361 Soi Ladprao 122, Ladprac Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
FAX 02-516-6949 WWW.AMARC.CO.TH

Phiabphla, Wang Thonglang, Bangkok 10310
FM.CL-018 Rev.09 Eflective Date 15/10/21
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Hot Air Oven
Model : UM 400

Serial No. : 900982
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Page 10of 3
24-164692
24-67405-002

CERTIFICATE OF CALIBRATION
Certificate No. :

Sample Code :
Customer EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapibarn 8 Rd, Nongkham,
Sriracha,Chonburi 20230

Localion of Calibration EASTERN THAI CONSULTING 1992 CO., LTD.

(Hot Lab)
Equipment Temperature controlled enclosures (Hot air oven)
Manufacturer Memmert Model UM 400
Serial No. 900982 1D No. LABE 1711

Date of Receipt

19 December 2024

Date of Calibration

19 December 2024

Condition of Calibration

1. Environment 11

Ambient temperature Maximum 321 °¢C Minimum 304 °C
1.2 Relative humidity Maximum 48.9 % Minimum 424 %
1.3 Line voltage supplied Maximum  226.3 VAC Minimum 221.0 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument iD No. Certificate No. Due Date
Data Acquisition With Sensor LB-DA-11 {(RTD-148 to RTD-155, RTD-227) 24-040190 03 April 2025

{RTD-Pt100)

4. This certificate is traceable to the international system of unit (SI Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
. This result of calibration was found accurate as shown on dale and place of calibration only.

6. Condition of calibration item Normal

Calibrated by Mr. Nophanon Anusak Approved by

Scientist

Issue date 20 December 2024

The uncarlsiniies are tor a conlidence probability of approximately 9a%.

The calibration result is apphed only 10 the above calibrated ilem and was found accurate as shown on date and place of calibration

This Comibecate 15 s 10 accardar.ce wiih the condilions of accreditation grarted by the Thai Laboralary Accreditation schertie which has assessed (s
¥ and s ility to natlonal

and to the unit of measurement reallzed al 1he correspondirg nanonal standards laboratary. This certilicale may nol be
reproduced othsr ihan i lull excent wilh the prior witten approval of the Asia Medical and Agricultural Laberatary and Research fenter Public Campany Dinited (AMARC)
361 Soi Ladprao 122, Ladprao Road,

Phlabphla, Wang Thonglang, Bangkok 10310
M CLAY

TEL 02-516-2422
FAX 02-516-6949
Rev O1

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Etfecuve Dale 15/10;21
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NSC-TISI-TIS17025
CALIBRATION 0152

Page 20of 3

Certificate No. : 24-164692

Sample Code : 24-67405-002
Results of Callbration
Resolution : 01 °C
1. Reporting of Temperature
[ Calibration uuc* uuct Measured temperature at each positions (°C) Uncertainty | Coverage
point (°C) |selting (°C)|reading (°C)y #1 42 43 %4 #5 LX) #7 k8 | #o + (“C) factor k
85 85.0 85.0 85.33 | 85.28 | 84.83| 85.01| 85.15 | 85.18 | 85.32| 85.12 | 85.23 0.25 200

2. Characterization results

Calibration point (°C)

Stability = (°C)

Uniformity (°C)

Overall vanation (°C)

as

0.10

0.43

.69

Notes

- UUC* = Unit Under Calibration

361 Soi Ladprao 122, Ladprao Road,

Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-OM

TEL 02-516-2422
FAX 02-516-6949
Rev 09

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Clieclive Dale 15/10/21
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CAUBRATION 0152,
REPORT OF CALIBRATION Page 3of 3
Certificate No. : 24-164692

Sample Code : 24-67405-002

Results of Calibration
1 5 4
1. Sensor installation locations *a iy
1.1 All sensors at any corners ar walls should be positioned /.1““'
5cm (5 x b x ¢) from the wall, A E #3°
1.2 The reference sensor is preferably located of the geometric center T [T
of the chamber. & #8, 7
2. Interior dimensions approx of chamber
W = 40 om;D= 28 cm:H= 39 om /
3. Awrvalve or fresh air level : Off D_ﬁ/
4. Fanlevel : Open e
5. The quoted uncertainty includes" Stability of chamber and loading effect Figure: Example of sensor
in chamber at 20% of uniformity " installation Pasitions

6. 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.

7. Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

8. Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time.

9. UUC’reading - the everage reading of indicating device that forms the integral part of the enclosure.

10. Calibration results without adjustment.

Tl result expanded uncer tainty of measurement U is staled as the standard ol ied by the coverage (zctor k. which for 3 normal distribution correspouds

100 covtrags probabelity of appecumatcly B5% The standard uocertinty of measaement has been deerminerd in accordance with UKAS MI003

- End of Report -

361 Soi Ladprav 122, Ladprac Road, ~ TEL 02-516 CONTACT@AMMRC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH

FM CL 08 Rev.09 Liteciive Date 15/10/21
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LIQUID IN GLASS THERMOMETER
Model / Type : 0-100 °C

Serial No. : 43560



g

CALIBRATION LABORATORY CO,LTD. &% piam

2010-11,14,55 Sei Praser Idar

CALIBRATION LABORATORY CO.LTD. &2
HC=MRA

ukil 29 Yack 4, Pra: AR Hatns) dsernitmarn Sosrd

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

2rl Manukit Rd., Ladphrag, Bangxok 10230 ; a/c

. N ) -,,;:Q" § ACCHLDITED
Tel. 02-578-0353-4 Fax, 02-678-2677 £-ma!:saleDeal N W/-‘?.“‘-\. 3 Tel. 02-578-0353-4 Fax: 02-578-2672  vwaw.cal-laboralory.com E-mall sale@cal-laboratory com
CLC it CLC
Accredited Accredited
THOEC 370 IBOAEC 17020

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

FOR FOR

NOMENCLATURE : LIQUID IN GLASS TIIERMOMETER NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER :  AA PRECISION MANUFACTURER : AA PRECISION

MODEL / TYPE : 0-100°C MODEL / TYPE : 0-100 °C

SERIAL NO. : 43560|[LARE 16/1] SERIAL NO. : 43560{LABE 16/1]

CLID. NO. r 232403905 DATE OF CALIBRATION : 04 November 2024

JOB CONTROL NO. ;241031116258

CALIBRATION SERVICE . M iN-LABORATORY L] ON-SITE ENVIRONMENT CONDITIONS :

Temperature : (23:|: 2) °c Relative Humidity : (55 + 10) % RH

CUSTOMER  : EASTERN THAL CONSULTING 1992 CO., LTD.
PROCEDURE USED :
683 MOO 11, SUKHAPIBARN 8 RD,

This instrament was calibrated under procedure No. CLC-CPTH-02 based on ASTM E 77-07 as calibration guidelines.
NONGKHAM, SRIRACHA, CHONBURI 20230

The calibration was performed by comparison with Calibration Bath, Precision Thermometer and [PRT

DATE OF RECEIVED : 31 Qctober 2024 DATE OF ISSUED : 05 November 2024 which maintained by the Calibration Laboralory Co., Ltd.

REFERENCE STANDARD USED :

‘Flie report of calibration shall not be reproduced except in full withoul approval of the Calibration Laburatory Co., Ltd.
1. Calibration Bath, Kambic Model OB-22/2 ULT,0B-22/2 $/N. 17115653,17115654

2. Precision Thermometer, ASL Modcl F200-A-8 S/N. 014433/03 with IPRT S/N. LO193A-1-1,PO106346-1-18.
Calibrated By :
TRACEABILITY :

1. The measurements are traccable (o International System of Units (SI) , through Calibration Laboratory Co., Ltd.
Certilicale No. Q23136342,Q23126517. Duc Date 20 December 2024,20 November 2024,

2. The measurements are traceable to International System of Units (S1), through Thailand Instirute of Scientific
and Technological Research (TISTR) and National Institute of Metrology (Thailand).

Approved By : Certificate No, PSL-T 0203/67, TT-0136-23, TT-0110-24. Due Date 07 December 2024,12 Decermber 2024,06 August 2025,

05 November 2024 UNCERTAINTY :

The reported expanded uncertainty of mcasurement is stated as the standard uncertainty of mcasurement multiplicd

This Callbration Certlficate documents the traceabillty te natlunal standurdy, which realize the u by the coverage factor & = 2,00 which for a normal distribulion corresponds to a coverage probability of approximately 95 %.

accarding to the International System of Units (ST) It has been cvaluated according to the "Evaluation of the Uncertainty of M,

Certificate No, Q24116258 Ceriificate No. Q24116258

F3-011-05/12-23 F3-011-05/12-23

@clccallbration &ckcalibration
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CALIBRATION LABORATORY Co.,LTD.

2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manuki Rd , Ladphrao, Bargkok 10230
Tel 02-578-0353-4 Fax: 02-578-2672  wivivi.callaboratory com  E-mail sale@cal-laboratory.com

ACCREDITL D

IALIRRATION AND
LIMERES AL MEASURLMERT

CLC

Accredited
180/1£C 17028

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The DUC Reading were recorded and the means value were reported of four times measurement in the table below,

CALIBRATION DATA
CORRECTION OF TEMPERATURE
STD Reading ( °e) DUC Reading ( °c) Correction { °C) Uncertainty & ( °c)
0.039 0.00 +0.039
25.003 25.00 +0.003
0.065
50.008 50.00 +0.008
100.013 100.00 +0.013

Range : 0 °Cto100°C

Graduation : 0.1 c'C

Immersion Type : Tolal Immersion.

Correction uf Referenee Temperature (0 °c )=0.039 OC

Note. The Scope of Accredited ANAB Certilicate No. ACDM-2814 Version 012 Page 56 of 67

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

Rt End of Certitlcate ##i

Certlficate No, Q24116258

F3-011-05/12-23

@dccalibration
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pH Meter
Model : SevenCompact S220

Serial No. : B8§35349235



METTLER TOLEDO METTLER TOLEDO

Certificate Number CCP-2401-24 Certificate Number CCP-2401-24

Calibration Certificate
SevenCompact™ pH/lon Meter S220

Certification Tools

Cerlffied digital voltmeter Manutacturer Keysight Technologies Serial number MY60051376
Customer Type 34401A 0000 Certificate number E1U2303781
Date of certificalion Dacember 10, 2023

Company EASTERN THAI CONSULTING 1992 CO., LTD.

Address 683 Moo 11, Sukhaphiban 8 Rd., Nong Kham, Sriracha

i Cerillied temperature Manufaclurer METTLER-TOLEDO Serial number A425
resistors Type 51302410 Certilicate number 71447

Date of certificalion Seplember 26. 2023

Customer ID number 301608441

Customer representative Sasiporn Nakin

Designation lominal value Certified value

NTC 30k, 0 °C 94 980 kO 94.941 kn

Instrument NTC 30 kA, 25 °C 30.000 k 29.992_kn

NTC 30 ki, 50 *C 10.969 kO 10.975 k0

Type SevenCompact™ $220 Instrument serial number B835349235 NTC 30 k@2, 75 °C 4.528 kQ 4528 ko

T NTC 30 ki1, 100 °C 2.070 k0 2.069 k0

Internal identitication LABE 11/6 Firmware version 2.01.03 P11000, 0 °C 1.0000 kQ 1.0001 k0

P11000, 25 °C 1.0974 kit 1.0974 k0

P11000, 50 °C 1.1940 kO 1.1940 kn

. Say g * |P11000, 75 °C 1.2899 kO 1.2900 k0
Technical ification

chnical Specifications P11000, 100 °C 1.3851 kD 1.3852_kn

Measuring range  -2000.0 ... 2000.0 mV -2.000 ... 20.000 pH
Resolutlon 0.1 mV 0.001 pH

Limit of error  + 0.2 mV; + 0.1 mV in range -1000 ... 1000 mV +0.002 pH

Temperature range MTC -30.0 ... 130.0 °C
Temperature range ATC -5.0 ... 130.0 °C
Resolullon 0.1°C
Limit of error +0.1°C

Procedure Statement

METTLER TOLEDO Cerlilication SOP {Doc. No. 30027577) is used as referring documenlation to adjust
and cerlify the instrument indicated in the "Type" and "Serial number" seclion. The measuremeni results of
this cerlification were obtained at ambienl condilions.

© Metiler-Toledo GmbH 1272016 ME-30027576 Page 1 of 3 This Is an original decumend, coples are nol relalned by METTLER TOLEDO © Motier-Toledo GmbH 1272016 ME-30027676 Page 2 ol 3 This Is an original documen, coples are nof refained by METTLER TOLEDO
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METTLER TOLEDO

Mettler-Toledo (Thailand) Limited ME.ITLER TOLEDO

Performance Test
Certificate Number CCP-2401-24 Attachment to Certiticate No.  CCP-2401-24
pH Electrode

Type: InLab® Expert Pro-ISM SIN: 2463982
Certification Measurements
pH/mV sensor Input Deslgnation Cerllfled value Measured value | Max. tolerance | Passed / Falled Certified standards used
-1900 mV -1900.0 mV -1899.9 mV 0.2 mv Passed
-1000 mV -1000.0 mV -999.9 mvV 0.1 mvV Passed .
ST 5000 mv 000 MY e . Standard 1: Type:  pHBufter | Manufacturer: METTLER TOLEDO |  Exp. date: 7/Juli2025 |
180 mv 180.0 mv 180.0 mV 01 mv Passed Nominal value: pH ( 25.00 °C): 4.01 [ LolNo.:  1J188G |
0 mv 0.0 my 0.0 mv 0.1 mv Passed Standard 2: Type pH Butfer | Manufaclurer: METTLER TOLEDO |  Exp. date: 10/Juli2025 |
180 1800 m¥ 179.9 m¥ 0.1.mY, Passed Nominal value: pH ( 25.00 °C): 7.00 LotNo..  1J191H
500 mV 500.0 mV 499.9 mV 0.1 mv Passed piE 003 I =
1000 mV 1000.0 mV 999.9 mV 0.1 mv Passed Standard 3: Type: pH Buffer | Manufacturer: METTLER TOLEDQ | Exp. date: 23/Nov/2024 |
1900 mV 1900.0 mV 1899.9 mv 0.2 mv Passed Nominal value: pH ( 25.00 °C): 10.01 | Lot No.: 1H327A
: Red : METTLE o] 3 2 -
pHImV sensor Input Doak i WMeasured low Imp. | Measured high imp.| Max. difference | Passed / Failed Standard 4: Type. edox Solutlon | Manufacturer R TOLED I Exp. date: |
at high Impedance 1900 mV 18998 my 1899 9 mV 08 mV i Nominal value: pH ({ 25.00 °C): - | Lot No.: - |
Adjustment
Temperature sensor Input |Designation Nominal value Measured value | Max. lolerance | Passed / Failed -
NTC 30kQ, 0 °C 0.0 °C 0.0 °C 0.1 °C Passed Sel Calibration Buffer
NTC 30 ki3, 25 °C 250 °C 25.0 °C 0.1 °C Passad (25°C) 1.68, 4.01, 7.00, 10.01
NTC 30 k02, 50 °C 50.0 °C 50.0 °C 0.1 °C Passed Select Calibration Mode
NTC 30 k0, 75 °C 75.0 °C 75.0 °C 0.1°C Passed Sagment 3-Point calibration | 2-Point calibration | 2-Point callbration
INTC 30 k), 100 °C 100.0 °C 100.0 °C 0.1 °C Passed N S =
PL1000, 0 °C 0.0 °C 0.0 °C 0.1°C Passed 3-Point Callbration c pH o pH G pH
P11000, 25 °C 25.0 °C 25.0 °C 0.1°C Passed Cal1 ATC 27.1| 4.01 | ATC - - ATC - -
Pt1000, 50 °C 500 °C 50.0 °C 0.1°C Passed Cal2 ATC 27.0| 7.00 | ATC - - ATC - .
F’HOUD. 75 °C 75.0 °C 75.0 °C 0.1 °C Passed Offset (mV) 6.1
[Ptiooo, 100 °C 100.0 °C 100.0 °C 0.1 °C Passed sotim : =
Slope % (or mVipH) 98.5 - -
Cal3 ATC 27.1 | 10.01
Digltal sensor In::::::r lSensor recognilion  |The sensor was recognized coreclly by lhe meter | Passed Offset (mV) 6.1
K Slope % (o mV/pH) 98.1
Summary of Certification Measurements Resolution: 2 Decimal places
Certification of instrument Passed | Askound AsLoft
Buffer Values Measured Difference Buffer Values Measured Difference
The instrument referred 1o in this certificate has fullfilled the criteria of the certification. This pH °C pH pH pH °C pH pH
is indicated by the nolalion Passed above. 4,01 27.0 | ATC 4.03 0.02 4.01 27.0 | ATC 4,02 0.01
7.00 27.1 | ATC 7.04 0.04 7.00 26.8 | ATC 7.01 0.01
9.99 271 | ATC 9.98 -0.01 9.98 27.1 | ATC 10.01 0.02
Remarks
3 Redox Measurement Result = - my
Service Assignment 1D : 0332980040-001 _
Note: The difference resull of calibrated slectrode should be within +/- 0,05 pH
Certiticalion of the inslrument was performed by Remarks:

, FVersion 168-Sep-2023 Operalinglnstruclion Poge 1 of 1
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STANDARD WEIGHT 50 g
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AGRICULTURAL LABORATORY SN A M A R ‘ : AQRIBULTIRAL) EADB
AND RESEARCH CENTER 3 M’L AND RESEARCH DEN T OFY
i—,E/—‘*wﬁsE
FTANG
Dl
NSC-TISI-TIS17025
CALIBRATION D152
Certificate No. 24-062445 Page 1 of3 Certificate No. 24-062445
Sample Code :  24-25551-001 Sample Code 24-26551-001
Customer : EASTERN THAI CONSULTING 1992 CO., LTD. REPORT OF CALI BRATION
683 Moo 11, Sukhapibarn 8 Rd., Nongkham,
. Equipment : Standard Weight 50
Sriracha, Chonburi 20230 B ¢
Manufacturer : METTLER TOLEDO
Location of Calibration : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited Class 1
(Calibration Laboratory} Serial No. = N/A
1D No. : LABE 10/1
Equipment : Standard Weight 50 g
Result of Calibration : Without adjustment Adjustment
Manufacturer : METTLER TOLEDO ® O
Conventional value of the result of weighing in air. For a weight taken at a reference temperature (t,.) of 20°C, the
Class : K1 conventional mass is the mass of a reference weight of a density {p,e) of 8000 kg.m™which it balances in air of a reference
density (pp) of 1.2 kg.m™®
Serial No. : N/A
Description Deviation Conventional Expanded Maximum ID No.
ID Na. : LABE 10/1
Mass Uncertainty Permissible Error
Date of Receipt : 23 May 2024 (mg) (mg) +(mg)
50 g -0.343 49.999657 g 0.10 0.30
Date of Calibration : 03 June 2024
Calibrated by Mr. Somwang Sangdee Approved by
Scientist
Issue date 04 June 2024 with UKAS M300:
The uncertainties are for a cc p bility of af ly 95%.
The calibration result is apphed only to the above calibrated item and was found accurate as shown on date al
This Certificate s issued 1n accordance with the conditions of accrediration granted by the Thai Laboratory Accreditation scheine which has assessed the
measurement capabilily of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding
national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the Asia Medical and Agricultural
Lahoratory and Research Center Public Company Limited (AMARC).
361 Sai Ladprao 122, Ladprao Road, TEL 02-516-2427 CONTACT@AMARC
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
rM-CL-017 Rev 05

> TH
WWW.AMARC.CO.TH

Eflective Date. 15/10/21

361 Soi Ladprao 1.

a7 1
FM-CL-064

adprac Road,
Phlabphla, Wang Thonglang, Bangkok 10310

EL D2-516-2422

2,
FAX 02-516-6849
Rev.03

The result expanded uncertainty of measurement U Is slated as the standard uncertainty of measurement multiplied by the coverage lactor k = 2.0, which for a
normal distribulion corresponds to a coverage probability of approximately 95%. The standard uncerlainty of measurement has been determined in accordance

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH

Effective Date. 15/10/21

LABE 10/1
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NSC-TISI-TIS17025
CALIBRATION 0152
Page 2 of3
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ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

AR
NSC-TISI-TIS17025
CALIBRATION 0152
Certificate No. : 24-062445 Page 3 of3
Sample Code : 24-25551-001
Condition of Calibration
1. Ambient Conditions : Temperature 20 °C * 1.5°C, Relative humidity 50% % 10% and air density 1.19 kg/m®
2. Calibration Method : Direct comparison weighing according to OIML R111-1 : 2004(E)
3. Reference standard instrument
Instrumen Class 1D No, rfifi No. Due Date
1) Standard Weight 1 mg to 1kg £2 LB-WE-83 24-001894 11 January 2025

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

Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

Instrument number 1).
5. Condition of Calibration item: Normal
{6. Description of Cafibrated ftem :

Type and Nominal Value :

Shape :

Material :

Case:

Comments :

Standard Weight 50 g
Cylindrical weight with knob
Stainless steel

Wooden Box

Recalibration

- End of Report -

361 Soi Ladprao 122, Ladpraoc Road, TEL 02-516-2422 CONTACT@AMARC.CC.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW AMARC.CO.TH
Rev.03 Effective Date. 15/10/21

FM ZL-084
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STANDARD WEIGHT 100 g
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NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. : 24-079772 Page 1 of3
Sample Code ¢ 24-31841-002

CERTIFICATE OF CALIBRATION
Customer : EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapibarn 8 Rd., NongKham,
Sriracha, Chonburi 20230

Location of Calibration : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Calibration Laboratory)

Equipment : Standard Weight 100 g

Manufacturer : N/A

Class : N/A

Serial Na. : NJA

ID No. : LABE 10/2

Date of Receipt : 25 lune 2024

Date of Calibration < 30 June 2024

Calibrated by Mr. Nawa Sisuwan Approved by
Scientist

Issue date 03 July 2024

The uncertainties are for a confidence probability of approximately 95%.

The calibration result is applied only to the above calibrated item and was found accurate as shown on

This Cerlificate 1 issued 1n accordance wilh the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the
measurement capability of the laboratory and its traceability 10 recognized national standards and to the unit of measurement realized at the corresponding
nalional standards (aboratory. This certificate may not be reproduced other than in full except with the prior written appraval of the Asia Medical and Agricultural
Laboratory and Research Center Public Company Limited (AMARC).

361 Soi Ladprac 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphia, Wang Thonalang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
EM-CL 017 Rev.05 Effecuve Date. 15/10/21

e,

ASIA MEDICAL AND A,
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NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. : 24-079772 Page 2 of3

Sample Code : 24-31841-002

REPORT OF CALIBRATION

Equipment : Standard Weight 100 g

Manufacturer ; N/A

Class N/A

Serial No. : N/A

ID No. : LABE 10/2

Result of Calibration : @ Wwithout adiustment O Adjustment

Conventional value of the result of weighing in air. For a weight taken at a reference temperature (t,) of 20°C, the
conventional mass is the mass of a reference weight of a density (p,.) of BOOO kg.m® which it balances in air of a reference

density (pg) of 1.2 kg.m?

Description Deviation Conventional Expanded Maximum ID No.
Mass Uncertainty Permissible Error
(mg) (mg) + (mg)
00 g -0.173 99.999827 ¢ 0.16 0.50 LABE 10/2

The result expanded uncentainty of measurement U ie stated as the standard uncertainty of measurement multiplied by the coverage factor k = 2.0, which for a

normal distribution corresponds to a coverage probability of approximately 95%. The standard uncertainty of r has been ined in accordance
with UKAS M3003

361 Soi Ladprao 122, Ladprac Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6849 WWW.AMARC.CO.TH
FM-CL-064 Rev.03 Eftective Date. 15/10/21
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CALIBRATION 0152
Certificate No. : 24-079772 Page 3 of 3
Sample Code : 24-31841-002
REPORT OF CALIBRATION
Condition of Calibration
I. Ambient Conditions : Temperature 20 °C £ 1.6°C, Relative humidity 50% + 10% and air density 1.19 kg/m®
2. Calibration Method : WI-CL-007 base on OIML R 111-1: 2004(E)
3. Reference standard instrument
instrument Class ID No. Cedtificate No. Due Date
7 Standard Weight 1 mgto 1kg E2 LB-WE-83 24-001894 11 January 2025

£, This certification is traceable to the International System of Unit maintained at : -
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited
{Instrument number 1),

& Condition of Calibration item: Normal

|6 Description of Calibrated Item ;

TeamdNominalVabe: | Swdwoweghioog |
Shape : Cylindrical weight with knob }
Material : Stainless steel |
Case : Wooden Box

Comments : Recalibration ‘

et Repon - -

) 122, Ladprao Road, TEL 02-516-2422 [&0 W7
Phlabphia, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO TH
Rev.03 Eifective Date. 15/10/21

IARC.CO
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STANDARD WEIGHT 50 g
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CALIBRATION 0152

Certificate No. : 24-079773 Page 1 of3
Sample Code : 24-31841-003

CERTIFICATE OF CALIBRATION

Customer : EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapibarn 8 Rd., NongKham,
Sriracha, Chonburi 20230

Lacation of Calibration : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

{Calibration Laboratory}

Equipment : Standard Weight 50 g

Manufacturer : N/A

Class : N/A

Serial No. : N/A

ID No. : LABE 10/4

Date of Receipt : 25 June 2024

Date of Calibration : 30 June 2024

Calibrated by Mr. Nawa Sisuwan Approved by
Scientist

Issue date 03 July 2024

The uncertainties are for a id pr ility of app ly 95%.

The calibration result is applied only 10 the above calibrated item and was found accurate as shown on date ano 5.

This Certfficate is issued 1n accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the

bility of the lab y and its (r ility Lo recognized national standards and to the unit of measurement realized et the corresponding

national standards laboratory. This certificate may not be reproduced other than in full except with the priar writien approval of the Asia Medical and Agricultural
Labaoratory and Research Cenler Public Company Limited (AMARC)

361 Soi Ladprao 122, Ladpran Read, TEL 02-518-2422 CONTACT@AMARC.CO.TII
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FMCL 0V Rev 05 Effective Dale. 15/10/21

ASIA MEDICAL AND ey,
AGRICULTURAL LABORATORY ERET
AND RESEARCH CENTER “
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NSC-TISI-TIS17025
CALIBRATION 0152
Certificate No. : 24-079773 Page 2 of3
Sample Code : 24-31841-003
Equipment : Standard Weight 50 g
Manufacturer : N/A
Class N/A
Serial No. : N/A
1D No. = LABE 10/4
Result of Calibration : @ Without adjustment O Adjustment

Conventional value of the result of weighing in air. For a weight taken at a reference temperature (t,e1) of 20°C, the
conventional mass is the mass of a referance weight of a density (p,;) of 8000 kg.m™which it balances in air of a reference
density (pg) of 1.2 kg.m™

Description Deviation Conventional Expanded Maximum ID No.
Mass Uncertainty Permissible Error
(mg) (mg) +(mg)
50 g -0.176 49.999824 g 0.10 0.30 LABE 10/4

The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by Lhe coverage factor k = 2.0, which for a

normal distribution corresponds to a coverage probability of approxi ly 95%. The dard uncertainty of measurement has been determined in accordance
with UKAS M3003

361 Soi Ladpran 122, L adprac Road, TEL 02-516-2422 ONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkaok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-064 Rev.03 Effective Date. 15/10/21
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CAUBRATION 0152
Certificate No. : 24-079773 Page 3 of3
Sample Code : 24-31841-003
Condition of Calibration
1. Ambient Conditions : Temperature 20 °C + 1.5°C, Relative humidity 50% + 10% and air density 119 kg/m®
2. Calibration Method : WI-CL-007 base on OIML R 111-1 : 2004(E)
3. Reference standard instrument
nstrument Class ID No, Certificata No, Due Date
) Standard Weight 1 mg to 1kg E2 LB-WE-83 24-001894 11 January 2025

4. This certification is traceable to the International System of Urit maintained at : -
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited
{ Instrument number 1).

£. Condition of Calibration item: Normal

[ S
|6. Descrliption of Calibrated Item :

Type and Nominal Value : Standard Weight 50 g
Shape : Cylindrical weight with knob
| Material : Stainless steel :
? Case: Wooden Box i
Comments : Recalibration |

- End of Report -

361 So0i Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW AMARC.CO.TH
FM-CL 064 Rev.03 Effective Date. 15/10/21



Kulpreeya
Rectangle

Kulpreeya
Rectangle


ANALYTICAL BALANCE (DU)
Model : XS205DU

Serial No. : 1126323724



el METTLER TOLEDO SEaD METTLER TOLEDO Service

Mettler-Toledo (Thalland) Ltd.
846/4 - B46/5846/4 - B46/5 Lasalle Rd., Bangna Tai

Measurement Results

Bangna District, Bangkok 10260 Repeatability
+66 2723 0382
MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025 Test Load: 70 g
CALIBRATION 0082 o
As Found As Left As Found
1 | 70.00004 g N/A & As Left 1 (Test Pointy
z6d
2 70.00005 g N/A
H H . t 10 | 2
Accuracy Calibration Certificate 3 ooy | A “
. ad
Customer 4 70.00005 g | N/A
5 70.00006 g N/A 2 2d:
Company: EASTERN THAI CONSULTING 1992 CO., LTD. 6 70.00004 g N/A &1 N\ 0 : 3
Address: 683 Moo 11, Sukhaphiban 8 Rd., Nong Kham 7 70.00005 g N/A f g /
City: Sriracha = s Contact: Sasipomn Nakin 8 70.00005 g N/A . .
Zip / Postal: 20230 | 9 70.00006 g N/A \— S,
State / Province: Chonburi 10 70.00006 g | N/A - STy J
orsertumber {1 IMIE AR " LT
8333379819 Standerd ; i
Deviation 0.000008 g N/A
Waeighing Device
7 5
Manufacturer: Metiler Toledo Instrument Type: Weighing Instrument
Mode#: X82050U Asset Number: LABE 051 6
Serlal No.: 1126323724 Terminal Made!: SAT The "d" in The graph the ity of the rangei in which the
Bullding: Laboratoy e g Terminal Serial No.: 1126323724 lest was perfomeg
9 . N/A The results of lhis graph are based upon Ihe absoclule values of the differences
Floor: Temminal Asset No.: i =
Room: Analytical Balance
Eccentricity
Range Max. Capacity Readability (d)
1 81g | 0.00001 g TestLoad: 100 g
z 2200 9:0001 g Position As Found As Left 3 T :
1 | 100.0000 g N/A |
ced : 0d -1d
Pro e 2 I 100.0000 g N/A ‘
Callbration Guldellne: EURAMET cg-18 v. 4.0 (11/2015) 3 | 100.0000 g | N/A ____.r\, S
METTLER TOLEDO Work Instruction: CP/W002/20 - 4 99.9999 g | N/A i
This calibration certificate contains measurements for As Found calibration. No As Lelt calibration was performed because the device ) 100.0000 g NIA od od
was not maodified after As Found calibration. Therefore, resuits for As Left correspond to As Found. " 5
The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight. '\D‘:vl’d::nﬂuornn 0.0001 g N/A As Found
In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to = The "d* n the graph rep - o ohe al inwhich
accommodate specific calibration conditions. Ihe test was performed.
Temperature Humidity
As Found | Start: 25,7 °C End: 25,8 °C | Start: 50.9 % End: 50.6 %
Software Varsion: 1.24.0.407 ©METTLER TOLEDO Page 2 of 5
Report Version: 2.19.21 This is an original document and may not be partially reproduced withaut the

Form Number: F103C wrillen issian of the Issulng calibration |
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conton ot METTLER TOLEDO Service — METTLER TOLEDO Service

TH2008-028-120924-ACC-TH TH2008-028-120924-ACC-TH

Error of Indication Test Equipment
As Found All weights used for melrological tesling are lraceable o nalional or inlernational slandards. The weights were calibrated and certified by
Referenca Value Indication Error of Indication Expanded Uncartainty k an accredited calibralion laboratory.
1 | 0.00000 g 0.00000g 0.00000 g 0.017 mg 2
| | i I Welght Set 1: OIML E2
2 0.01000 g 0.01000 g 0.00000 g 0.020 mg 2
3 | 0.10000 g | 0.10000 g 0.00000 g 0.023mg ) Weight Set No.: Ws37 Date of Issue: 17-Jun-2024
4 1.00000 g | 1.00000 g 0.00000 g 0.032 mg 2 Certificate Number: 186753-1 Calibration Due Dale: 20-Jan-2025
5 4.99998 ¢ | 5.00000 g 0.00002 g | 0.048 mg 2
6 10.00001 g 10.00001 g 0.00000¢g 0.061 mg 2 | Welght Set 2: OIML E2
7 19.99999 g | 20.00001g 0.00002g 0.082 mg 2 | .
g 50.00003 g 50.00005 g 0.00002 g 0.12mg 2 Weight Sel No.: wsae7 Date of Issue: 04-Jul-2023
9 100.0000 g 100.0000 g 0.0000g 0.21 mg 2 Certificate Number: 186520 Calibration Due Date: 02-Jan-2025
10 150.0000 g 150.0000 g 0.0000g 0.32mg 2
11 200.0000 g 200.0000 g 0.0000 g 0.37 mg 2 Thermo Hygrometer
“The caleul inty was replaced by lhe CMC (Calibration and c ililies) value b the i Equipment No.: IN279 Date of Issue: _18-Jun-2024
lter than the CMC .
wagsmalerinan{ihelCMEvelus Certificate Number: SG-H-00577/67 Calibration Due Date: 17-4un-2025
08 —
O As Found Remarks
04— i SEERRE FACT adjustment functionality activated
@ Asleft Equipment condition: Good
E f e Nexl calibration according lo customer's procedure
c
5 . . =
E Al o sz For improved legibility of lhe graphics Calibration data not decide by calibration laboratory
E only increasing measurement palnts End of Accredited Section
5 are shown and measurement polnts
E .24 close to zero are not displayed. The information below and any attachments to this calibration cerlificate are not part of the accredited calibration.
w
04
06—

0 50 100 150 200
Calibratlon Points [g]

The expanded measurement uncertainty is reported as the standard measurement uncertainty multiplied by the coverage factor k such
that the coverage probabilily corresponds to approximately 95 %.

The user is responsible for maintaining environmental condilions and the setlings of the weighing inslrument when it was calibrated.
The resulis of this calibration certificate relate only ta the calibrated item.

Software Vevsion: 1.24.0.407 ©METTLER TOLEDO Page 3 of 5 Software Version; 1.24,0.407 ©METTLER TOLEOO Page 4 of 5

Repart Versicn: 2,19.21 This is an original document and may nal ba partially reproduced withoul the Report Version: 2.19,21 This s an ongine! dosument and may not be panially reproduced without the

Form Number: F103C wrlllen of the Issulng calibrati Form Number: F103C writlen ission of the issuing calibrali Y.
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TR METTLER TOLEDO Service

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 lhe uncertainty under consideration of
the errors of indicalion. The value R represents Lhe net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5-10%/K
Temperalure range on site for the evaluation of the measurement uncertainty in use: 3K
Uineartzation of Uncertainty Equation
£ee As Found As Lef
oun:
d Max
1| 0.00001g | 81g | Us=0.018 mg + 0.00444 mg/g - R | N/A
2 0.0001 g 220 | U2 = 0.06 mg + 0.00439 mg/g - R NIA

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

Absolute and Relative Measurement Uncertalnty in Usa for Varlous Net Indications (Examples)

Met Indication As Found As Left
0.00220g | 0.018 mg _ 0.82% N/A N/A
0.02200g | oo01amg 0.082% ' NIA ' NIA
0.22000 g | cotemg | 0.0086% ' NIA ' NIA
2.20000 g | oozmg | 0.0013% ' NiA 3 NIA

220.0000 g 1.0mg | ooooars | NIA : NIA

E 03 £ | ".
£ -
g £
8 o2 3
] 2 ol \
g | O
2 01} - ] N
20 € 20y
' |
3 s s B 100 000001 00001 000F 0D 01 1 10 100
Waeighing Ranga [%] Raading [g]
As Found Ag Left
The weighing range shown in Lhe absolute uncertainty graph refers 1o the first interval/range of the device.
—
Seftwara Vorsicn: 1,24.0.407 ©METTLER TOLEDO Page 5 of §
Report Version: 2,18.21 This is an original document and may not be pertially reproduced withoul the

Form Number: F103C wrillen of the Issulng

Attachment to Callbratlon Certificate:
TH2008-028-120924-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

GWP®
Certificate

A A
F:und J L:ft J

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.

Tesls Performed: M As Found D As Left [Z No adjusiments/modifications made. As Left resulls

correspond to As Found.

Process Requirements

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

Safe Weighing Range

Cavacty

Dot g 000177 g cloots
bty ot waght
Merwmum
Wmgnt
Daiermned

Whilo the values In this graph reflect the actual callbratlon results, the measuremant uncertalnly curves are simply a visual rap:
was performad.

Soltwara Version: 1.24.0.407 ©METTLER TOLEDO Page 10f4
Repon Version: 2.19.21 This 15 an orignal documaont and may nol be panially reproduced withou! the
Form Number: F103C wrillen of the [ssulng Y.
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Attachment to Callbration Certlficate:
TH2008-028-120924-ACC-TH
GWP® Certificale

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

Attachment to Callbration Certificate:
TH2008-028-120924-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

Measurement Results

Results Summary

Range 1
| Safety Factor
Tolerance i 1 2 a3 5 10
0.1% 0.018339 00368429 | 0055511g | 00933589 | 0.191052g
02% | 0009149g | 0.018338¢g 0.027570g 0046156g | 0093358 g
05% |  000355g | 0007316g | 0.010984g 0018339 | 00368429
1%  oooie7g | 0.003855g | 0.005485g 0.009149 g 0.018338 g
2% 0.000913 g 00018279 | 0.002740¢ 00045695 | 0.009149g
5% 0000385 | 00007309 | 0001088g | 0001827 0.003655 g

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

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

As Left Minimum Welght Table
Range 1
Minimum weights for different weighing tolerances and safety factors
Sefety Factor
Tolerance 1 2 3 5 10
01% |  0018339g " 00388429 | 00ss511g | 0.093358g 0.191052 g
0.2% ; 0.009149 g 0.018339 g I 0.027570 g 0.046156 g I 0.093358 ¢
0.5% 0.003655 g I 0.007316 g 0.010984 g 0.018339 g 0.036842 g
1% | 0.001827 g ' 0.003655 g 0.005485 g | 0.009149 g ' 0.018339 g
2% . 0.000913 g 0.001827 g 0.002740 g 0.004569 g . 0.009149 g
5% 0.000365 g 0.000730g 0.001096 g | 0.001827 g . 0.003655 g

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

« Pass: The determined minimum weight meets the requirement for lhe 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 safely factor), 1/2,
1/3, 115, ar 1110 of the required lolerance. The values are calculated wilh k = 2 and based an the linear formula of lhe measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found tesling looks at lhe 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 safely factor is a proactive
measure to apply for future measurements.

Notes an minlmum welght values In above table:
1. If "N/A" is shown above, no appropriate value could be calculated.
2, METTLER TOLEDO is nol responsible for the definilion of lhe process requirements.

Software Vorsion: 1.24.0.407 © METTLER TOLEDO Page 2 of 4

Reporl Version: 2.19.21 This is an ongnal document and may not be parially repraduced without the

Form Number: F103C wrilten ission of Lhe issuing I Y.

Repeatability Eccentricity Error of Indication
As Found| v v v
As Lef| v v v
+ =Passed
X =Failed
M = Safety Factor not met
Repeatabliity
TestLoad: 70g
As Found As Left
Tolerance Control Limit Std. Deviation Result Std. Deviation Result
0.1% 0.000005 g x [ x
0.2% 0.000010 g v A
0.5% 0.000025 g v v
0.000008 g 0.000008 g e
1% 0.000050 g v \/
2% 0.000100 g v v
5% 0.000250 g v v
The weighing lolerance is mel if the standard deviation is less Lhan or equal lo lhe corresponding conlrol limiL
Eccentricity
Test Load: 100 g
As Found As Left
Tolerance Control Limit Deviation Result Deviation T
0.1% 0.0500 g V4 v
0.2% 0.1000 g v v
0.5% 0.2500
" i ¢ | 0.0001g A 0.0001g X
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 Lhan or equal to the corresponding control limit.

Softwura Version: 1.24.0.407 ©METTLER TOLEDO Page 3 of 4
Reporl Version: 2,18.21 This is an ariginal document and may nol be parially repraduced withoul the
Form Number: F103C wilten of the ssuing calibrati v
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Attachment to Callbration Certificate: 1
emsmErpecen] METTLER TOLEDO Service
GWP® Cerlificate

Error of Indication

As Found

Control limits for various weighing tolerances

Referance Value Ermor 0.2% 0.5% 1%

0.00000 g 0.00000 g NIA NiA NiA NIA NIA NIA

19.99999 g 0.00002g | 001000g | 0020009 | 0050009 | 0100009 0200009 | 0500009

50.00003g | 000002g | 002500 | 0.05000g 012500 | 0.250009 0500009 | 1.25000g

100.0000g | 0.0000g 0.0500 g 010009 | 025009 | 05000g 1.0000g | 250009

1500000g | 00000 | 00750g | 0.500g | 0.4750g ors00g | 150009 | 37500g

200.0000 g 0.0000 g 04000y | 0.2000g | 0.5000g 10000 | 200009 | 500009
Result v v v ! v | v v

Asleft

Control limits for various weighing tolerances

Reference Value Error 0.1% 0.2% 0.5% 1% 2% 5%

| 0.00000g 0.00000 g NIA NIA nNa | NA [ nA | NA
19999999 | 0000029 | 001000g | 002000g | 005000 0100009 | 0.20000g | 050000g
50.00003 g 0000029 | 002500g | 0.05000g | 0.12500g 0.25000 g 0.50000g | 1.250009
| 100.0000g 00000g | 00500g | 01000 | 025009 | 050009 1.0000 g 25000 g
| 1s00000g | o00000g | oo7s0g | 045009 03750g | 0.7500g 150009 | 375009
| 200.0000g 00000g | 0.4000g | 020009 | 050009 1,0000 g } 2.0000g 5.0000 g

v | 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. Resulls at or close 1o the zero point cannot be assessed.

-
Softworo Version: 1.24.0.407 © METTLER TOLEDOQ Page 4 of 4

Reporl Version: 21821 This is an original document and may not be partially reproduced without the

Fom Humber: F103C writen permisslon of the issuing calbrati R
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BAROMETER
Equipment : Analog Barometer

ID No. / Tag No.: BM001/41



214 Bangwaek Rd. Bangpai Baogkae Bangkok 10160 T-o—i3F
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th i

% /& F7i MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD ibiecmn
Nﬂ, S
)

!EI (8] CALIBRATION CERTIFICATE
I'El_%t-.ﬁ.

Certificate No. : 1202405022-0013
Date Issued ; 08-May-24

Customer : Eastern Thai Consulting 1992 Co., Ltd.
683 Moo 11, Sukhapibamn 8 Rd., Nongkham, Sriracha, Chonburi 20230

Equipment : Analog Barometer
Manufacturer : Barigo

Model o

Serial No. o =

ID No./Tag Na. : BM001/41

Date Received : 03-May-24

Date Calibrated : 06-May-24
Calibrated by : Mr. Saruth Srichutikul

Calibration Method or Calibration Procedure Used

In-house method : CP-21 base on DKD-R 6-1: Edition 3 2014.

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

to the International System of Units (ST).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k =2, providing a level confidence approximately 95 percent.

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

the Miracle International Technology Company Limited.

CERTIFIED

Certificate No:  £202405022-0013

Environment Ambient Temperature : (25 +2)°C
Relative Humidity : (50 = 15)%RH

STD Reading  UUC Reading (mbar) UUC Reading (mbar) UUC Error TUncertainty MPE Pass /
mbar Before Adjusted After Adjusted mbar + mbar +mbar  with Gua
990.00 950 - 0.00 0.59 10.3 Pa
1000.00 1000 - 0.00 0.59 10.3 Pa
1010.00 1010 - 0.00 0.59 10.3 Pa
1020.00 1020 i 0.00 0.59 103 Pa
1030.00 1030 - 0.00 0.59 103 Pa

STD = Standard Pass = lerror| + |uncertainty| <= [MPE|

UUC = Unit Under Calibration Fail = |error] + |uncertainty| > [MPE]|

MPE = Maximpm Permissible Error

Calibrated condition : Pressure Mcdium Air : Density = 1.19 ke/m* (@ 20°C. 1 bar
Mounting Position Vertical
Reference Level at center of iLs dial
Conversion Factor Multiply by 1.0 E+02 - Pa unit
Description of UUC : Range 9350 - 1080 mbar Absolute
Calibration Range 990 - 1030  mbar Absolute
Scale Interval I mbar

Condilion As-Received : Used Jtemn

The measurment results and statements of conformity with speciiication only relate to the item calibrated.

Measurement Standards Used & Traceability :
The Intemational System of Units (S1) through

iRPC Certificate No. CL1-P230097 for Reference Pressure Monitor Serial No. [598, Due 09-Nov-24

End of Certificate
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GAS CHROMATOGRAPH
Model : GC-2010 PLUS AF

Serial No. : C12095200986



ZEMC-3379F Operational Qualification Operational Qualification Record

Document No.(J(3 ¢ -T2 - (703~ 0o

3. Operational Qualification Record

If the unit is included in the system 1o be inspected, place a checkmark in the “Applicable” box. If the unit 1s nat
included in the system, place a checkmark in the “Not Applicable” box. Enter a diagona! line in the Pass/Fail

checkbox for “No icable” items.
SHIMA DZU GAS CHROMA TOGRA PH s YS TEM Hl.urc],\l]n:;wcliu}j r‘cfsll:: nrrlrccs:rdcd along the procedure of Chapter 4 in Operational Qualification Protocol.
GC-2010Plus Series

3-1 Gas Chromatograph GC-2010Plus  [Zi Applicable OO Not Applicabl¢

L] - - -
Operational Qualification | ModaName____Gea0torusF
. I Componcnt ID LpaT o4 /“)
T - - - i . "
Operational Qualification Report | Suisiumbercsto | C 1 @ o % 52 0 o A% C
| No. | ltem Criteria Results Pass | Fail
System Name Display, LED | Verify the Al LEDs light. [ oo __—— | #]o
1 e display and - - — —_—
= 4 r LED Sercen  contrast  adjustment s . o
System ID No.  Bes L '\u.«‘yw\lun)w(}\r LABE  oa |A5 I b - | operalion, | possible, _ ‘ Display, [t -opn™ Jj fal
andard Verity the L s . o
Installation Site _l“ﬂ\wuw{v;\\ Roow  OC l1c [, |w agnostic | status and Gﬁd, d“f."}‘::;" as fthes gresulf of, tie 6 [l( o
e | ltest aperation of PO GHASIOSTIC TESL 00 yZ)
The undersigned perlormer reporls that the Operational Qualification Prolocol hus been successtully completed tor the } |r —-9"-[??-!1 - -
system stated above, {Firmware Velify the Version number and build number Ver Version: 2.4 bow
- 00[ | ivcrsiun check program are displayed. ¢t Build Nu.: 201
. * 3 - q 1 . e . ry
eriomier Signature (M Date | 4 l NErsivng The version No. and build No.| . . , | Version: 2 A }j 0
- | matches  the  controlled  version .
Peint Vs Sonmgalen 15 /0% /2 S M _ fmber Yothe pruidiee Bea
; T - | lemperature Verily that TEMP LED lights green, ﬂ B}
“Title Qn"‘\ Wke  Ywgiwety | fest lemperature Displayed Temperatuce Name) [ Set value [ Measured
4 | control is actual vilues | controller (Naxe value
Company p)mt_,c_-;w\_'\{\c ( o, LA nonmal. ag[ree lolthe T coL P e % 0.LC
sel VHEIICS
within 2 INTI sy |so.oec] £oo°C
" P . - b INJ2 5 20 g 2C
The undersigned reviewer and manager repon that e performer has completed the Operational lilicati 4 H0°C =
successiully, ? P oiOperaianal {Ql icasiomratocal T oETl | ¥ins | Ro.o°C|] S0 _6°C oo
| 0 DET2 L °C ;. °C
. RO | O AUX3 . °C . °C
* Reviewer Signature [ 7 Hgor Date ! 0 AUX4 : °C 525G
P i . = i ) - 0O AUXS oSG 5 2C
it/ B G LY L"“"‘““‘f“"‘ _\__ 1% o | | Colunn inlet | Verity the 3 Pressure gauge O kP
o= - \ \ | pressure est | acowracy of Inspection pressure pauge correction value Q.Qkba
L SR '[hlc column %r‘li - Pressure gauge reading 4.9 kPa
: . o ) = inlet pressure, L0k 3. ER T . 2 b,
Gonmpany }-W\I‘.rw A ‘\{U v‘-vu‘“n rqug (o u d . Post-correution reuding 2 kPu
+ — | X Pressure gaupe O 4 KP:
| Insp!:ctlun pressure gaupe correction value Lnra JZ/ &4
* Manager Qi i § reaging ZE — TR 7 a
124 Signalure " Date 200,04+ 20.0kPa ireslbme gal:gt. reu((i;.ng \_,\_,’Z_(_)' I’:]:
\ ost-correction reading | L% 7 OkPu
Primt N‘-’““"!?"-""\ B ;.\lltc‘ln L-_,..\ok \ 5 10T I | 2 Pressure gaupe
\ 1 | Inspeetion pressure gauge corcetiontalie O Rkm
Title 4§ | repding G r AT A
) i L $00.0+ 35.0kPa :rez‘lnure gau'gc rcaz:.ng é_ ’\_Z_"_t:
. . | ) | ] osl-correction reading A6
company Eeybee W Cov solliny 142 _C_EJ_-JM

Page 20 of 48
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Operational Qualification Operational Qualification Record

Operational Qualification Operational Qualification Record
] = T -1 § —
| | . | i, - " 0 5 ! .
No. | Irem i Criteria Resulls Puss | Fail 3-2 AOC-20i Auto Injcctor \pp _‘!hlg_n Nﬂt Ap.plma!]]_el‘
| Pressure K erify that the | Monitorcd |‘Jrcssurc 6 minutes afier start 9 & I EU—
| programi test !' pressure 250.0 £ 5.0 kPa o - 220 AkPa _/'E( Single O Dual
6 | program ) . i " & o
., Inspection pressure gauge reading 8 minutes afler start i t s — — e - = s . —
opelales 250.0 + 20.0 kP L 0x0kPa | Modcl Name AQC-20i
Loy | wosma o i—— _
Flowrate test | Venfy the | Scplum purge vent measured {low rale Septum purge | =7 | |onponen LRGE 043
accuracy ol | 3,0) L.OmL/tin 9 .0 ml/min > | Senal Nu. (8N) C A9y o 5 4 1 ) 9 0 u
] ] [
| the  full-tlow v Split vem e -
| and  septucn Total of se s i1 vel ate value 7. L mismin ‘
purgiog, ;lToml of septum puige and split ven flow rate valyes | ——— = | No lem Criteria Results |
10,01 3.0mL/min Total |
A0 .2 ml/min —e —- - —
|4 Diaplay, LED | Verify the display und LLD | All LEDs light, except decimal point, _— m’ B
| 7 Spllil v;ul » lest operation. ] o N e
| /E'Tululul‘septum purge and split vent flow rate values f——= —mLAnin Z{ ] 2 | ROM ., RAM | Verify that ROM snd RAM | Display shuws "000" Displuy: OOO é‘ 0
[ 2004 20mLniin LEE) self diggnosis | memory opcrtes normally. | e e
| ar H Firmware Verily the ‘ Versi
1l /min y 1 H e 1s el ersion
OTotal of s re and split vent fl s vall Split vent 3 version check | prograim ﬁ:isl(_uwdnp_lnyid__ | No. r% q {4/‘ O
| otato “c"‘“".1 pu‘rL,c. andiSpuH¥ent TOW TN 434 ml/min 1 version The version number matches the [ Conlroled N
’ZR_UO_F 2§ml,/xum((Aumer gas:;lz) Total oy A controlled version number. |_Ver. No. 3.4
}g:fi“;‘q"ff;“‘f‘ pé'gc. a"‘j Sp{;‘ NenEpwirde valucs Lag | Basic Verify that the zulo | Sample injected into the GC and GC
3ull/min(Cuiier gas:l1c) i Amin, 4 | operationiest | injector basic operation is | operalion starts. oo
Column oven | Verify —the | o ecion temperature | _'emp: correction value 0.a°C | cotrecl.
| test :cuulacy I of | sengor displayed value Temp. sensor reading A 2 .0°C — e z = =
| X : i g
| nl\:len culumn 50.0£3.2C Corrected lemp. value 5 A 6oC -
| temperuware. | yogpeetion temperatare | Tomp. correction value _0.7°C I O Duals
senser displayed value Temp. senser reading B 500 o )
& 150.014.2°C R A 2] S — - =
Corrected lemp. value 5 2.A%C . Model Name AOC-201
i Inspection emperature TWEP correction value -op.4°C Compunent 1D
| sengor displayed value = — . ral SIN)
! 9%0.0+5.5°C:  JTomp, sonsur reading 272aL¢ - e
| D128024C Corrected tomp. value 2 8:0.0°C |
1 I e | Verily U l_th No. | Hem Criteria Results buss | Fail
erature e ; |
p::)‘:r‘:rr): ;::l c:I]L‘mym 130 onitored temperature 6 minutes after starl 200 2 1°C 20 UoC | F
| am fes e o = i . —
| . Display. LED | Verify the display and LED | All LEDs light, except decimal point. —
temperature . T . o play. play ght, d D —

B | pl'og:mm Zﬁl‘:spccll(‘!};‘ p reading 8 after start ® 00.1°C /25 O I = operation, ‘ - olu
opuerates 20005 67°C = - - 15 ROM ., RAM | Verify that ROM and RAM | Display shows "000". Display: o
normally. OUsing a (emperature senser with 1°C minimnum o | 2 self dingnosi memory operates normally.

is oot 2 o LA f—— —_— - —
| — V'T o d|apla_\gwumnlb_00 13°C F“”"Wﬂ't; . Verily the | version number is displayed. Version No.
Sensitivity erify the FID Applicable | versiou check PrOgTAIn S TR
(osl ! dclcc)l/or fu] N(ot /\p?)‘l’ic‘:ble’; CiAREA value 4 77 % '7 3 T cles '\'lc(:glon, The version number maltches the Controled oo
sensitivity. Calculated S valuc 4 AVes ! i s can.rv_)_l_lc_d_v_c_rsmn number. i Ver. No. :
| Injrunit{ 9L ) —- Basic Verify that the aulo injector |Sample No.l translerred to the main
Ihiake e N Z( 0 operation lest | basic operalion is correct injector, sample No. 2 translened Lo the
; Llh.jup !’l“ iz : Caleukited S 14 sub-injector. a|n
10,0210 543 i, i Pl L5 .30x107Ch | Sub-injector  injects into  the  GC
| 10 DOMake-up gay: He( L I | | simul ly with (he main AOC.
7.00 % 10 C/g nuin - . S ——— S
E((‘I) (O Applicable CwAREA value Vs
Not Applicable) Flowrate a1 venl i
]. Culeulated § value e s e e ML/miD a u
Inj. unit ( ) Caleulated S . __xl10%nV-
BT | o 4.00 % 10'mV-mi/mp min. vz.iluc mbL/ng
Rev. 3.31
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Operational Qualification Record

3-3  AOC-20s Aunto Sampler

Component |13

Setiat No. (S/N)

| No. Item
Inilial

I 1 operation lest
TFinmware

| 2 version check
|

[ Applicable DI Not Applicabld

Model Name AOC-20s
Lang (Mg
C 12 0 % 5 4 0 R U Ao

Criteria Results bt
Verify that the anto sampler basic | LED lights green, not red. //
vperation is comecl e

-
11 E— N— — —
Verity the Version number is displayed. Version No 4.5
play g
program —— - - ]
verdian. [ The version nuniber malches the Controled "ML
| controlled version number. Ver. No.

Rev. 3.31

'
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3-4  SPL-2010Plus Split/Splitless Injection Unit

A TP P Y i
O Applicable Ef Not Applicabld

f - Model Name SPL-2010Plus
Compoocni ID
Serl No, (S/N)

N, ltem Crileria Results Pass | Tl
Column Ve ify the X Pressure g:ug; correction kP
inlet aceuracy of the | Inspection pressure gauge | value ] ==
pressure column inlet | Teading Pressurc gaupe reading kPa
test pressure. 010.0+ 3.0kPa _?_O;I-C(;_;}:ili(ll_lyud_i!l . == Pa

X Pressure pauge correction -
Inspection pressure gaUEE | yalye . KkPu
o E‘a;(;g%uo OkPa _Pressure p.nu‘gc rcadi'ng kPa
Post-correction reading kPa
X Pressure gauge correction kP
Inspection pressure gauge | vajue e
reading r— 7 "
OI500.0+35.0kPa  Pressure guuge roading kP
_____ | Post-correclion reading kPa
i Pressure Verify that the | Meonitored pressure 6 minutes after starl kPa
| program pressure 2500+50kPa ) ———
| test ugh) ™ -. RN W ) i
| | o 2:&;{:; Inspection pressure gauge reading 8 minutes afier start \Pa
: il PN A ol . —
| Flowrate Verify the | Septum purge vent measured flow rate Septum purge
i test aceuracy ol the | 3.0+ 1.0mL/min mL/min
| fu]l;\ﬂnw ond Split vent
septum 3 !
| pupru ing. OTolal of septum purge and split vent flow rale values __._ ml/min
| = 10.0£3.0mL/min Total
‘ . mL/min
| Splil vent
| O'fotal of septum purge and split vent flow rate values ml/min
[ 200120mL/min Tota)
mL/min
DO Total of seplum purge and split vent Now rate values | Split vent
| 3004 28mL/min(Carrier gas:Na) mL/min
| | OTotal of septum purge and split vent flow rate values | Total
~ 500 35mL/min(Carrier pas:He) _________mL/min
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35  WBI-2010Plus Direct Injection Unit | Applicable ET Not Appli

3-6 OCVPTV-2010 On-column/Programmable Temperature Injection Unit
_____ B
(O ApplicableENot Applicabld

T ModdName  WBE2010Plus ]

! Component 1D ! i Model Name OCIYPTV-2010
| Serial No. (SN) Cumponent ID
| - T Serial Nu. (S/N)
| No | llem Criteria Resulis P | Fal No |[ Ttem Criteria Resulls Pass | Tail
| | Coturm .V.mil'y_m-; T .Pn:smr;;ugc correction P | Tu}npumturc Ve 1f): that Meusun:d' 1cmpcum\mrc value displayed immediately  ¢lo|o
| inlet aceuracy of the [uspuction pressure R it fest lemperarure _afterstart: S0+5°C R —
| pressure column iulet pauge readiog kPa 1 control i Meusured temperature value displayed 3 minules afler clo o
| rest pressure £16.04 3.0kPa WP | aorml, _start: 250 £5*C ==
A KPa 2 —
i Tan operation begins & minutes afler start, e —
ot SR IcPa — - =< ——
| I“SP“"E“"‘ |pressurc = [ Column inlel | Verify i Pressure gauge comection P
1 gé\;g(;)e (;Cﬂ;:]“;)i . el D | pressure lest | column inlet l"sﬂ?“w“ pressure gauge | vajue e
v SSurc g i = S
| Sl Post-comection re kPa ! pressarc Eal(;n(;;+ 3.0cPa | Pressurc gauge reading, = —.kP1
i | . DPressure gauge ccrrection \Pa | | #ecuracy- o Post-correction reading _._lPx
| I"SPC_C"O'GP fESSULE | | . Pressure gauge corestion WP
| gDau%c ng‘gkp WP | Inspection pressure gauge | yaluc ——Kla
| 200.0120. iy % s dinge e
| | Posi-correction reading kP’a Eas(l)nobj: 16.0kPa Pressurc gouge rending _ _._kPa
| e — ol Lt LM X Mpe
[ Pressure Verify that the | Monilored pressure 6 minutes efier start kPa | Posl-cz_)nccti_or_x__r_eeii_l!g_ . = kPa alo
. progrium | pressure program | 250,02 5.0 kPa . = | 1 . Pressure gauge carrection P
. - A . | Sp 55 kP
1 leat operates Inspuction pressure gauge reading 8 minutes after start KPa | r::g:’: 10N Pressure gAUES | vajue
| nomully. 250.0 +20.0 kPa G | E12000 1 20.0kPa _Pressure gauge reading —ckls
Flowrale Verity total flow §c|)1.u|n purge vent measured flaw rate Seprum purge | 0 | B Post-correction nnd_in_g___ — ]
Lest (column oullet 3.0t LOmL/min .. mL/min | . Pressure gauge cerrection .
| | flow) and seplum Inspection pressure gauge —.kPa
| ac . sured flov reading
I purge accuracy. OColumn outlet meusured flow rote 5.0+ 1.5mL/min Meu\u'c mL/vmin D1500.0 + 35.0kPa __kPa
S i — . _._kPo
. Pressute Verily that Monitored pressurc 3 minutes afier start kP
& ] M d fl R i _._kPa
| OCoiumn outlet measured Now rate 20.0+ 5.0mL/min easuremLc;l:\]/m 3 progrun test x;g;;sure 2500+5.0kPa — - olo
| | 5 ) = Inspection pressure gauge reading 8 minutes after start
| operates _kPz
| normally. 250.0 £20.0kPa T
. . o . Measured lNow Flow rate test | Verily Septum purge vent measured flow rate Seplum purge
‘ OColumn oullet measured (low rate 100+ 15mL/min C mi/min DUsed  for | accuracy of | 3.00+ 1.00mLimin o ml/min oo
| ___j | O(J:i sod not lnl;xl ﬂu|w Split vent
-onducted, and septum o
=OACHE pm‘ge.p O Total of septum purge and split vent flow rate values mi./min
| 10.0% 3.0iml/min Total
— _ml./min
| 4 Split vent
D Total of septum purge aud split vent llow rate values mL/min olo
| 2004 20mI/min Total
| mL/min
DI Total vl septum purge and split vent flow raze values | Split vent
| 300+ 28l /min(Carricr pas:Nz) mL/min
| DOTotal of septum purge and split vent flow raie values | Total
5004 35mL/min{Carriec gas:He) mL/min

Rev. 3.31
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3-7 FID-2010Plus Flame lonization Detector

Addition 3 [T Applicable ONot Applicabld

@__Aﬂpli_ca_blg I:_l_’ﬂut /_\_p_;_)__licablé _  Model Name FID-2010Plus
- ) 7 ) | Component ID
Addition 1 [m———
Senal [tA A
Mudel Name FID-2010Plus i
= —— |
| Component 11 | No ltem Criteria Results Pass | Fail
Serial No. (8/N) L =
. - . | O sensitiviry Verify detector | Sensitivity S calculated
| e, | e test scnsilivity value Ci1nAREA value
No. lwean Criteria Results Pass | Eail
| OMake-up gas: N2 - pV:s
Osensinivity Verity deteetor | Sensitivity 8 caleutated Tnjection unit >10.0x]0°Clg Sensitivity S a i
| Lokl sensitivity valus CisAREA value ( ) CiMake-up gas: e Emater __X10°C/g
| OMauke-up pus:N2 i e nv-s & o | B 27.00%LU7C/y
Injection unit 210.04107C/g i - | DSensitivit " Verily deteclor S
| t ) O Make-up gras: Sensilivity § _x 103/ | Y sensitivit CwAREA value uv-s
; ake-up 1;“5‘“" calculated value A fest Y Sensitivity S 23 IS
| 1413 Senuitivity S s
| R TR, 27.00%107Cie | ! 0OCI Injecti Sensitivily S caleulated calculmm{vall — o X10Cry
| OSensitivity | Veiify delector C4AREA value ! e jection e shleuluiuilvalue,
| st sensitivity ) AL o it ClMaki-up s Ne CiARLA value Ve
lis Sensitivity § S Pti - — W] O
OCT Tujection Sensitivity $ caleulated valculated value iyt /8 | 210.0%107Cly, Sensitivity S x103C/y
i value ?;R].-I:A_ .l OMake-up pus: He [culated value e
. ¢ 0 value 4 N 3¢e
CIMuke-up gas:Na A LA I ! 27.0010°Clg CesARFA value Ves
; 210.0%10°Clg Seasilivity $ AT — o
| EIMake-up gas:He caleulated value SESTS B Sensitivity S X109C/g
| 27.00<10-2C o e lculated value T
27.00x107C/g Cz4ARCA value WV =
| Y I
| Sensilivity 8 o
! i = calculaled vatue ——— 7Nl
Addition 2 [OApplicable  ONot Applicabld
_ Model Name FID-20101lus
et 112
i SN)
i .
| No Item Criteria Results Puss | Fasl
| LlSensitivity Verily detector | Sensitivily S calculated
| lest sensilivity value C16AREA value
OMake-up gas:Na S nv-s #
| Injcction unit 210.0%10%Cla Sensitivity §
| . - 2 1N
! ! h DiMake-up gas:He calculated value - e G
o 27.00%10"C/ye
| DlSensitiviy | Verily detcctor CeAREA value V.
| test sensitivity ) wel o g
El Sensitivity S 107Cle
OCT Injection Sensitivity § calculated calculated value i abd
unit value
OMake-up gas: N2 (_-“i"AREA "al‘ff Vs B
210.0%107Cry Sensitivity S A Che
OMake-up gas: He _calculated value oA A
>7.()le()’iclg CusAREA value Vs
| e a
| Sepsitivity S _ x10%CH
|
Rev. 3.31
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3-8 ['I'D-2010Plus Flame Thermionic Detector

/
O Applicable 1 Not Applicable
Addition 1 TN S e - §
o T Madel Nume FTD-2010Plus
Component 1D
Serial No. (S/N)
‘ No Item Criteria Results Pase | ot
| - Sensitivity Verify the
| {est dclctl:l_or‘ N (ClApplicable CIN/A) AREA value Vs
| S pesitivits | Asoberzen MDQ £ 140 | mfl
llnjecuou it %1012 gN/s MDQ g
1
P (OApplicable ON/A) AREA value
OMalathion uy-s v |
O'rributy] phosphate '
MDQ = 0.900 = 1072 zPis | MDQ e e X 10T 2g R
~ Addition 2 _|EIAppiil:ablc DNot Applicabld B
[ . Model Name FTD-2010Plus
Component 1D
“Sevial No .(.-Q/'?.\')
No. [ llem Criteria Resulty Res | Fail
Sensitivity  |Verify the ;
test Heteetor N (OApplicable DIN/A) AREA value —
o _ pRnsiIvILY. Azobenzen MDQ 140 [ .|
. :mccllon umt) % 10712 pN/s MDQ L x 11260
| i
p (O Applicable ON/A) ARLEA value
OMalathion . nv-s
DiTributy! phosphate ala
MDQ £ 0.900 x 1012 gPis | MDQ e x10'%gphs
Performer (signature): (‘j\/“ Date: 15 1 O 7 %%
oy I {
Reviewer (signature): 7% Yyr Date: ) IR M,
Rev. 3.31 Page 29 of 48
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3-9 FPD-2010Plus Flame Photometric Detector

[0 Applicable [T Not Applicabld

P ) Madel Name FPD-2010Plus
Component 1D
" Serial No. (SN)
No ltem Criteria Resulls o | Fad
Sensitivity  [Maify the = )
test ctector S (OApplicable CINva) | AREAvalue -
ensitivity. Dodecane thiol MDQ = |- DA N
Injeciio it 12 087y
(nju. ion unil 30.0 x 1072 g8y MDQ i x 10PgShs
1
P (OApplicable ON/a) | AREA value NE
‘Tributyl phosphate MDQ *
= . 1 9
= 0.300%10'2gP/s MDQ - x {0 2gp/s
3-10 ECD-2010Plus Electron Capture Detector

~ Addition 1

@pp!icable 1 Not Applic@

Made] Name

ECD-2010Plus

(‘nmpt_)rcnl D
Serial No. (§/N)
No. ltewm Crileriu Results Fame | i
|
! ?:s‘:s“wity delr:IL)l(ut:le ) AREA value pV-s
:. I sensitivily. 1’“:;2 IV/IDQ Z 600 = ol
Injection unit 10 gl MDQ _— x 10-'%gs
. )
Performer (signature): a\/” Date: R/ 0% s %024
. . . romd 17
Reviewer (signature): Fm aps Date: & TR it
Page 30 o 48 ; Rev.331
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N f - - 3-11 ECD-2010 Excced Electron Capture Detector
Addition 2 [OApplicable  ONot Applicablg ;
— — — —_— — A — T
Model Name ECD-2010Plus [D AE[_)'iCﬂble ot Agﬂlic:lhlﬂ
|('nmpuncm m T— N
‘ Serial No. (S/N) _ Addition | = . ; P [ —
f T | Model Name ECD-2010 Exceed
| lc entn
‘ No. | ltem | Criteria Results pas | 1an omponent |
| Seiial No. (S/N)
Sensitivity | Veity the - A_I;.I_SA value HV-s | ) .
test detector o J iteri Resulx Pasa | Fa
| sensitivity. Y;I::;II(; N/IDQ = 60.0 : a ‘ Na Item Criteria ults
| Injection unit i MDQ ERURETN T TRSS— - -
| ‘ jeo ) Q - S I i§|:ns|l:ivlty ;"—'lfi)l'k“‘“ AREA value uv-s
- : e est CICERUIS - o -
|1 seusitivity. V'?gIEMDQ 400 ]
o ——— Tujection unit * o5 MDQ . X 10 yys
Addition 3 [DApplicable ONot Applicable] - - N - ( o R =
[ ~ Model Name ECD-2010Plus B e
| Component 1D Addilion 2 _|OApplicable ONot Applicable, g e e ——
Serial No. (S/N) [ Model Name ECD-2010 Exceed
- | _ | Component 1D
| Serial No. (S/N).
Nos liem | Criteria | Results Poa | Fad l eraliNge (SN
| =
i tSEl:Sitivity ?ll:tlt:::—};olrhc ARCA vulue WVos | No. ltem Criteria Results Puss | bl
i E sensiivit +BHCMDQ = 60.0 | — R
[ _ § y. X 101 s oo | Scnsitivity | Verify the | AREA value R
Injection unit a MDQ . x 10 '5g/s test detector = =7
| ( ) F | ) [ semitivity );Bl]l((;é\dD.O = 400 st
| Injection unit o5 | MDQ I (G0
{ ) | —
Addition 4 [DApplicuble DNot Applicuble] o - e s
 Modcl Name ECD-2010Plus Addition3 [DApplicable ONotApplicabld == SRS
Component ID e Muodel Name ECD-2010 Excced
Serial No. (S/N) . Compunm_‘l_l. D
T T Serial No. (S/N)
No Tiem Criteria Results Fass | Fa [ B |
| No Iiem Criteria Results Pas | Fa
Sensitivity X::;gu‘:“' AREA value uV-s I s cify the =
(] +BICMDQ = 60,0 — Sensitivity | Verify the ARFA value Vs
I sensifivity. v 10 o aojo | fesl detector BHC MDQ £ 40,0 -
| Injection unit ) & MDQ . % [0-1g/s 11 sensilivity. Y:( s /9 = oja
{ )1 I R — — Injection unit 107y MDQ o X 105
L { )

Rev. 3.31
Page 32 of 48



Kulpreeya
Rectangle

Kulpreeya
Rectangle

Kulpreeya
Rectangle

Kulpreeya
Rectangle


Operational Qualification Operational Qualification Record

Operational Qualification Operational Qualification Record
Addition 4_1:1:|A|aplic'.|hlu ONot a'\].)}'llll-clﬂ..ll.(i - o ] -
= = Mode) Horme ECD-2010 Exsond 3-13  HS-20 Headspace Sampler IO Applicable JZI/ ot Applicabld
;UIPOIET, — e = e T T
Serial N, (S/N) I s e Madel Name HS-20
| T i Component ID
| | i s
N 1 “riteris » T
o ltem Criteria Results L Full | Serial Number (8/N) aogas i AN S—
Sensitivity | Verify he | __/;RLA_VAIIJL wves No. | liem I o Crterla _ Results Puss
) test :’;‘\‘b;“‘:""y ¢-RIICMDQ < 40.0 + — 5 I ‘Iranster Test Dircctions from LabSolutions are properly sent to the HS-20, o
1) E ]
| Injection unit XA s MDQ X0 s e e —— ——————————p—
d ES i % Firmware  version | The version number is displayed.
! Ll i i Ver, nla
; | cheek S—
| Column inlet St _— Pressure gauge carrection KPo
| pressure test l::ﬂic:;)n PrESSUTC BAVEC | value = —t
. ) 10,0 3.0kPu Pn:_ssmggrgc r.v.-\dl.ng = . IkPa
3-12 BID-2010Plus Barrier Discharge lonization Detector I Post-correction rending it 3
| ) Presyure gauge correction
| Inspection  pressure  gauge | yatye .__kPa
rd ) reading e = =
e T T g e non ] | I'ressure gaupe reading il .k
| i H 3200.0420.0kPa — -
O Applicable EI Not Applicable “Tost-comcetion reading 0
I'ressure gauge correctian
: P — S — RS R P = Inypection  pressure  gauge | value e _.__kPa
|  Model Name BIN-2010P1us reading Pressurc gaupe reading <Pa
== I500.0435.0kPa _Trunsute GIURC renc) T e
| Component ID B - Post-correction reading . kPa
- EERE | Flowrate test Septum purge venl measured flow rate Sepum purge olo
Serial Na. (S/N) 3.0 1.0mL/min __.___mlfmin
- e S Split vent
| | | OTotal of septum purge and split vent llow rate values __._ mL/min
| No Item Criteria | Resulls | pa | P | | 10.043.0mL/min Total
. __mL/min
Noize Verify the ) . . . 4 Split vent
i Baseline Heteclor noise Noise (P-P) is 80 uV or | Noise (P-P) oo CTota! of scptum purge and split vent flow rnte values mb/min | o
1 Level test ind baseline less. N ) — =V | 2004£20m1/min Total
evel, Raseline level is 10.0 x . I | rL/min
4 X f ove | .
10 pV or less. Buseline level X 10* pv oo | OTotal of septum purge und split vent flow rate values Split venl i
Sensitivity  [Verily the | = 300 2RmL/min(Carrier gas:N2) mi/min
| 'te“' L ctector Dodecune(Cia) AREA value OTotul of septum purge and split vent flow rate values Total )
| ) ensitivity, Minimum delection | uv-s ala - - 5001 3SmL/min(Carrier gas:He) _____ml/min
) [njection unit quantity (MDQ)
( ) < 5,00 % 10 2gCls MDQ X100l

. 33
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| No. | ltem

3-14  HS-10 Headspace Sampler

B o Cr‘nleriu-_ == e Results IERE e e T : e i
. 2-P1 \
DlLeakage rest | The D2-P1 difference is 6 kPa or less in two e a i e Modul Name HS-10
minutes, kPa Component 11D
caks o = . P2-PL [ T T
5 DLeakage test2 lec P2-P1 difference is G kPa or less in wo ¢ ) olno Serial Number (S/N) e e s
| minutes. =
| kPa - = ]
S — = — No. ftem Criteria Results P
OLeakagc test 3 S em ) . @2-P) | e - S
| |ln‘i‘:ull::-pl difference is 6 kPa or loss in two a | | Transfer Test Directions [tom LabSolutions ure properly sct to the HS-10. o
| kPa
A vial pressurizalion Vial Carrying in O . | Firmware  version | The version number is displayed. l Ver o
p;cssurct.tust, A test 1. Vial Carrying in, 2. Pressurization & Load Proserziton & Load gml}k— inlet v =
of operation i N B “olumn nlel ressure gauge correetion
p Qpcrmmn, and 3. Vial Return don’t occur the error Operation | ! Inspection  pressure  gauge | yajye Eaug ezauskPy
i in cach sequence Vial Retum | pressure test reading E—
[H] cluns » = readinge
| [110.0+ 3.0kPa _i SIULE SRS '“‘3‘_“5 : ts“
(Maximum Value) ost- comeclion Ien m!‘:' - -
. Pressure pauge correclion
s | Inspection  pressure  gauge | yplye - kPa
kPa di ————
— feacing P'ressure gauge rending kl'a
Maxiinum pressure value is S0kPaxSkPa (Minimuin Value) [3200.0420.0kPu - - -
The differcnce belween the maximum pressure alo Post-correction reading kPa
value and the minimum pressurc value is 2 kPa or kPa | . Pressure gauge correclion ey
Tess {Maximum Valuc) lnsg?clmn pressure  gaupe | yalue ——KPa
~(Minimum Value) reacing Pressure paug ing
C1500.0=35.01cPa ressure ;,gxl{;.c rcm.ll.nl, e PR
Pa Ny S Posl-correction reading ._kba
R e e == -t Flowrate test Septum purpe vent measured tHow cate Septum purge
3.0 £ 1.0ml/nin __.__wml/min
| Split vent
OTotal of seplum purge and split vent flow rate values __._ ml/min
10.043.0mL/min Tolal
| ____.__mL/min
| DO | Split vent
| OTotal of seplum purge and split vent Now rate values mLimin | 4 | O
| 200+20mL/min Total
mL/min
| Ootal of septum purge and split vent flow rate values Split vent
I 300 28mL/min{Carrier gas.N2) ral/min
| OTotal of septum purge and split vent flow rate values “Total
=25 _I[_ - e 5004 35mL/min(Carrier gus:He) . __mL/min
| | OLcakage test 1 No error oceurs when checking leaknge. O
‘ IjLeakage test 2 - Dccr(:ﬂsed_[-)ressure is 6 kPa or less Tor two
| . - minutes. o | kPa
Vial PressurizationTest .
N No error occurs in the pretreatment log.
| | Operation Test S e R

Rev. 3.3
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Operational Qualification Operational Qualification Record

Operational Qualification Operational Qualification Record
I T T TR TR | TR T . T
3-15  AOC-6000 Auto Sampler (O Appli al)_IE,E/N tApplicable 3-16 Chromatopac C-R7A plus/C-R7Ae 00 Applicable [ Not Applicable
o Model Nume AOC-6000
Component ID Y Model Name C-R7___plus
' | Seriol Number
| Serial Number (S/N) | I P SR e B | ) (S/N) " — — — . e M it ey
! Nao. .]tém Critetia Results Paen | ¥ i [ | | .
| = ——u—— —— —— E— ——T { No | tent | Critcria Inspection resulls | Iass | Fa
1 Firmware  Versiun The version number is displayed. Ver. o|o |
L lChe  §eSEEREE Y i ! - —
| Program Alteration | “Pass" is displayed for all programs. N e | | ]\‘/(lil/\\/[M_ e o E‘ g
! f) Check The version number matches  the | e e
. Ver. RAM ==
conlrolled version number. | ey Power LED lights oo
— — —_ e e — A | Power LELD Diphts
| Leakape Test Pressure drop of the ﬂash gas regulator 1s | __'____--’-' 1 | scli-diogaost | Initialization completes without error, _Keyboard LEDa light oja
] 10kPa (0.1bar) or less in (en minutes. | ic test BOOT Version =l =]
I (_jh k i - __1 DT ey AT Pl ] | Progrom Version | Ver. [m i =]
| eck ot gas supply | p— ¥ o owt L | The version number matches Controled
| control E(l)‘::tlrlollgc‘iis supply (o the HS syringe is //" | | . —— | tw controlled version number. | Ver. ojo
' " | - | E7s0pv w O |0
53 0l | : L UR
| | o | - e i ~ | 992000 1o wila | o
| Temperature Test Each Actual Temperature is within £2.0°C of | H§ syringe = —_— I_D()fOQQ_u_V_ 515
the preset lemperature. i 2C T | e 200V B
s EOI%FS %S [0 [0
The absolutc temperature inside the vial in | Agicor | — 1 t0 70uV/min pVimin | O | O
s the Agitator is within 60.0°C+3.0°C. _sC [ , 2% %|0 10
i ' 1% AERE
| (preset temperature) Agitaor I L1% %10 10
HS syringe 1 100°C (absolute temperature) | O | O | 1% %|0 |0
Agitator 1 60°C __.C | Runge 1% %|0 10
e, i S T - - - — _ o
[ Check of syringe | For cach syringe, 4 ring at the bottom of thy - "PASS" s | = g fw - 3/’:. g g
5 e i inwe is withi s cite eference e displayed REA (- VN [N B E— u
. 6 | reference point | :);:ilnnlbe is within the circle of the reference . ; ajo fO:P Y i Repeasbility | Height . 05% oA =R =
—_— — —_— e E——— |5 Hordware results _ | Retentiontime | 08% %010
‘ 7 | Liquid injection | Vial transfer operation is normal. i o | validation falling, =] 710 point [ < 750uv Y Olo
| vial transfer test | o e B s o e | within the | C Span = 952000 to M ERE
lleadspace vial Vial transler opcration is normal. P alo | specilicd H 10080001V
¥ | (ransfer test . A lolerances | 2 = - —rie
§ | | =  Zeroing - +96uV = uv ajla
Lincatity | +0.1%FS “Fs |0 |0
Slope test 1 to 70pV/min wVimin [ O | O
‘ | Accuracy 2% § %|0 |0
. 1% %|0 O
| | - T s1% AEE
| Range Arca L 1% ) % |0 |0
i Height L% %010
| | | Retention time 2% |0 |0
| Hepeatebility Area i 0.1% %|0O | O
| Height 0.5 % % |0 | O
| o Retention time 0.8 % %|0 |0

Rev. 331
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Operational Qualification Operational Qualification Record

Operational Qualification Operational Qualification Record
— —
3-17 Chromatopac C-R8A [El_;}p};_l_lcablq __E'Not Applicablg
3-18  GC-2010Plus Gas Chromatograph Analysis System
Model Name C-R8A Aﬂpﬁcablc_ ___D_Not AED] bld
Component 1)
Serial Number I = T T e B T - — e rr——
l SN — — — — = —— — - — - | [ e e as Chromatograph Analysis System _
|
| No Ttem Crileria Inspection results | Pass | Fau No. Tlem Criteria Inspection result Pass | Farl
|
| = _ . o | ojo | Repeatability lest Ve}i_fy the | £ Auto mjector not used Injection AREA value
. Mlcrn:]gry 1 lmuallulauon e A repeatabili | AREA value CV < 10.00% unly, _DO25 %
selfdiggnost | complef cs k e ST T T AT x (calculation inethod) | ty for the | Retention time CV < 2.00% Sm——
i ic lest without error. :I;l:‘i:]::\mn number matches the controlied versim &)rnlmkd olo with a caleulator ey ‘arca Rewontion tme )Z( @)
! Sy I B L L R— — 5 . Pt fpeg—— i o ¥ 007 %
| T — 7515 O e L
” ¢ | e
H Spae CRTLING r “lolo time. <1.00% (injection unit  excepl Injection AREA value
: - 1008000V, | OCUPTV for FID, TCD) il R
; B -+ 1) S— avl0jno | <2.00% (OCIPTY injection unit for | poco™ — oo
| | wks 1 O] 0 | FID) Retention time .
i e 1 1o 70pV/mu pVimin | O 1 O | < 8.00%(FTD) E;NIA L
[ Area ol a2% “»|Ol0 | <3.00% (FPD) Injection AREA value
Accuracy | Height 1% %00 <5.00%(ECL) el SRS,
Hetenlion lime %w| O] DO <2.00% (BID) 3
| s . EE— - | ° Detegtor Rerention Lime s
| | | Arcu o %l 0] 0 L ) %
| | Runge Meight %| 010 | Retenlion lime CV% < 0.30% NIA —_——
| | R | . i B %] 0|0 Injection AREA value
PASS" is - - ; e o il i | unit %
‘ | displayed | | et S = AL i
| far all | Repeuulility eight . o Pt _mr“ . nlo
., | Hardwarc rosults - | Retention time / %| O] 0 ! 53 Retention time u/
< | validation falling a 7.ero point +750pV . pvjajla N/A —_——
| within  the | € Spu T A v Tniect
! pan o i njection AREA value
! | speeified H 1DORO00Y ojo unit %
| tolerances | 2 + 96V pv]| O] 0O = olo
| I~ ",[’ﬂ‘l wis| Ol O | Deleclor Retention time .
| | pWimin | O | O [ A _—%
| %| O] 0O | Injection AREA value
wl ol o | unit e e
| % | 010 —
i A =1 o Retention time . = e
| | Range . %| O] 0 NIA %
% | 010 | Tnjection AREA value
‘ e A =0 N=] unit . %,
Repeatability | Height i Y %w|O|0 ‘ _ alo
| i [— _I_R‘?W"L"E’.ﬂ time | 08% %010 | Delector Retention time
(I ="
| Injection AREA value
| unit = T %
| Detector Retention time o
| N/A A S

Rev. 3.31
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Operational Qualification Operational Qualification Record

Operational Qualification

Operational Qualification Record

319 1S-20 Headspace Sampler System |01 Applicable ET Not Applicabld

— e = mm gy
3-20  HS-10 Headspace Sampler System |[] Applicable Q_E_App]_ica_h_lq
T Headspace Sampler System - - B \ e i =
e e : _ Sampler System N
No fiem Crireria Tnspection resutt Tass | Pl o
No. Item Criteria Tnspection result Pass | Fail
I Repautubiiily st i/cnry lhe CALFID R AREA value I — e —
Carry-Over Test repealabiity of | ARFA value CV%<3.00 % OLOOR mode I | Repetability test Verily the ALTID AREA value
peak arca, (LOOP mode) QIRAPmode | . % Carry-Over Test repeatobility of | AREA value CV%<3.00 %
(caleuluiion method) | retention time & | Relention time CV% < 0.50 % Retention | . peak ared, Retention time CV% < 0.50 % | Detector %
< calculator TryemLr (LOOP mode) Delector i | (u.xlf:uluuon melliod) | retention lime & | Carry Over < 0.50% Retention
with PC sollware | Cany Over < 0.50% alo \\'!lh '.\) c'uICl{I‘.llur CICTY-0VEL : time
| (LOGP made) — o with PC software O N/A olo
O N/A i Y%
AREA value CV%<5.00 % Carmry-Over - - —
(IRAP modc) Carry-Over
Retention lime CV% < 0.50 % e ™
. . Y%
((TRM;)nTOdLL o AREA value —
arry . ver 00% OLOOP mode : AREA value
(IRAP modc) OTRAPmode | _ . __ % !
Retention ; Detector R e o e
Detector lime Retcotion
o |lo ——— Lime
. @ O N/A olo
O N/A _ Y
Carry-Over
Carry-Over
G 2o |
| %
AREA value L - =R
OLOOP wodc
OTRAP mode - Y
Deteclor Retention
time
o 0L
] anA %
‘ Carry-Over
| Y%
| ARI‘A valuc
OLOOP mode
OTMRAPmode | . %
| Delcetar Relention
| time
o 1o
(w7 e
Carry-Qver
| %

Rev. 3.31
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Operational Qualification Operational Qualification Record

Operational Qualification Operational Qualification Record
3-21 AOC-6000 Auto Samplcr Systcm No ltlem Criteria Inspection result s | dail
IO Applicable IZl/nt Applicable : : =
e | 2 Headspuce Verify the AREA value CV% < 5.00 % Detector AREA valuie
injection 1epeatabilily ol Retention time CV% < 1.00 %
- —_—— - —_————— — repealability puak arca, Carry Over < 0.50% ot
| — i c— _AI.I o b":'ﬂl’i‘i@w‘ﬂﬂ - = test, Carry-over| retention time ON/A —
| Test and cacry-over Retention lime
| No. Item Criterie Inspection result | rass | vl {calculution (SPL, FID) nlo
methol) T
[ Tiaquid Veilyie | AREAvalue CV%<2.00% [ Tnjection unit | AREA value C‘\::Illllllnillnr Camry-Over
| injection repeatability for | Retention time CV% ~ 0.50% = Ay ]  with PC
| 1epeatability the peak area and Detector O coMware. . %
st retentivn tine — Retention time y ‘ e
with a (SPL/ WBl, R e % Deleclor AREA value
| caleulator 1D/ TCD}
| with PC Injection unil | AREA value . %
| sollware T ez % ON/A
Detect ion ti
| elector — olnm | Retewtion time
| . Relention time | |}
| A T e Y P
i |
| lwjectionunit | AREA value | Carry-Qver
| i %
1 Detecton _ O o | S %
— Retention tine i
ONA % Delector AREA valuc
Injection unit | AREA value —— _ %
—_ pprmes % O N/A :
Detector - olo Retention lime
= Retention time [m) |
O N/A . % R
Injection wnit | AREA value Carry-Over
- % o,
Deteclor O =
— tenli ime
| ONA Re cnlmnlllm\. % Detector AREA value
| Injection wnit | ARFA value . T Sy ]
— % ONA =
Detector == olo Retention time
o - Relenlion time alo
ONA ™ R L]
Tnjection unit | AREA value ” Carcy-Over
b
Delector e m i (=)
- Relention time I
oA e % L2 = — —
tmpection unit | AREA value
= %
Delector
—_— Relention time
| O NA oy
1 . N = it —
Rev. 3.31 Page 43 o[ 48
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Operational Qualification Change List

Operational Qualification Change List
4. Change List islon | Cin e T =
g\_ Rf“v:lsvl:n £ ;.:gc Page | Reason Date | Performer | Reviewer | Manager
When chanping or deleting the contents of this document, or adding new information to this document, record the =
revision letter. chauge list number, page number, reason, dale, and name of the Performer in the Change List below,
and obtain the approval of the Reviewer and the Manager.
Revision letter;  Assign an alphabetical letter for each revision, starting from A. Give the same revision letter for
changes made at the same time.
Clhiange No: Enter the change number assigned in sequence from | onwards in accordance with “1-3 Entries
and Revisions”™. Increase this number over different revision letters (do not severt the Change No.
to 1 when the revision letter proceeds from A to B, for example).
Page: Enter the page number in which the change, deletion or addition was made.
Reason: Enter the reason for Lhe change, deletion or addition. | |
Date: Enter the date on which the chunge. deletion or addition was made. | | |
e e =5 = VR A —
| R;:":c':" C':::g‘ Page Reasnn Date Performier Reviewer Manager
| . : / -
|
|
| [
| | |
| |
| |
| |
| |
|
| |
- |
|
|
|
i |
. |
| |
| |
|
|
|
i
i i
| |
‘ ' i
]
| | |
| L :
Rev. 331
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Operational Qualification Change List Operational Qualification Attached Documents

| Revision -Chl.mgé. P S R |
| letter No. Page Reason Date Performer | Reviewer Manager 5 Attached Documents
[t ltem | __ Description T -  Puge
2-4 Calibration Certificates
i ,B/ Pressure gauge 2 e _ | Certificate ol traceability
/Z/ Flow meter M\{(LMZ__'\__" o™ Centificate of traceability
|
| )Z/ | Digital ieiperature indicator (TLa00my Centificate of traccability
| o | Resistance temperalure sensor e Certificate of traceability
| | a Thermocouple R | Cerlificate ol iaceability
| Programmable DC Certificate of traceability
I vollage/ewrent generalor e
| 12/ Standard reagents for Certificale
| | performance inspections ) E——— - E—— -
3-1 GC-2010Plus Gas Chromatograph
Pagl Test 10 FID Sensitivity test Verification Data Appendix 48-R1 I
| a ‘I'CD scasitivily test Verification Dala Appendix 48-
I 3-7 FID-20]10Plus Flame lonization Detcclor Verilication Data Appendix 48-
a lest 10 FID Sensitivity test Verification Data Appendix 48-
[w] 3-8 FTD-2010Plus Flame Thermionic Detector Verification Data Appendix 48-
| ul 3-9 FPD-2010P1us Flame Photometric Detector Veritication Data Appendix 48-
| 3-10 ECD-2010Plus Electron Capture Deteclor | Verification Data Appendix 48-
| | O 3-1 ECD-2010 Exceed Elcctron Capuire Detecloy Verficalion Data Appendix 48-
| a 3-12 BIN-2010P1us Barricr Discharge Tonization Detector | Verification Data Appendix 48-
| u] 316 Chromatopac C-R7Aplus/C-R7Acpluy Verification data Appendix 48-
| | [m} 3-17 Chromatopne C-R8A Verification data Appendix 48-
| | 3-1R GC-2010Plus Analysis System
| ,Z]/ Test | Repeatability Test Verification data Appendix 48- ¢ Afz- el
| 3-19 HS-20 Lleadspace Sampler System
f | a Test | Repeatability Test Carry-Over Tesl Verification Data Appendix 48-
| | i | 3-20 HS-10 Ileadspace Sampler System
| | o Test | Repeatability Test Carry-Over Test Verification Data Appendix 48-
: 3-21 AQC-6000 Aulo Sampler System(Headspacc)
| | o Tesl 1 Repeatability ‘Test Carry-Over Test Verification Data Appendix 48-
| ! 1 e - A sk e i
! * Appended data shall be numbered by adding letters in sequence from A o the linal page number of this document (c.g.
: 48-A1/3 - A3/3) and appended to this document after entry in the list above.
|
|
|
|
|
|
|
|
[
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ICP-OES/Avio550

Serial No. : M81S2210101



ICP-OES/Avio550 Preventive Maintenance (PM) Component List

Company Name: Eastern Thai Consulting 1992 Ci, Ltd.
‘Addr Component / Speclfic Model Serial # Configuration Notes
; SoE 683 Moo 11 Sukapibal 8 Rd. Nong Kham,Si Racha, Chonburi 20230
| {Instr Locatlon): . NA NA NA
Serlal Number: M8152210101 A 20f2
Customer Name Telephone ]
____lif applicable): Number:
Service Engineer Khwanchai Service Order WO-02963150
| Name: Number: )
| Next PM Due .
[EhRasEMeronued: 25-0ct-2024 Date: 25-Apr-2025 Parts Lists
(DD-MMM-YYYY) R
(DD-MMM-YYYY) _ -
Parts Included with the PM
Standard Labor Hours to Complete PM : 4 hours
AL Description Quantl
(if applicable) & antity
Part Number Release Publication Date , ) 09995098 Air Fiter-Spectrometer N/A
. A NO77520 Air Fiter-RF Generetor N/A
TH09370188 Rev.2 B July 2020 Perkintimer’
09992731 Axial Window N/A
B0810377 Radial Window N/A
Scope
The purpose of this PM is to ensure the continued functionality of the PerkinEimer / Avio550 by NO770438 O-ring kit, injector support adapter N/A
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained - -
representative of PerkinElmer. The customer should save their method before the PM begins. N0780437 0-ring kit, torch N/A

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or

Additional Reagents and Standards Required for PM

calibration, including a current back-up of system software and/or data files. The completed document '?an Number Description Quality Batch/Lot 8§ Expired Date
should be signed by an authorized PerkinElmer and customer representative and left with the customer. (if applicable) (MM/YY}
Update the PM sticker and instrument logbook as required.

N0691579 Muti-Element Standard AR 61-176CRX1 06/2025
Copyright Information .

N9300221 DL Standard diluted 100 X AR -
This document contains proprietary information that is protected by copyright.All rights are reserved. n S 59-091CRY1 11/2024

No part of this publication may be reproduced in any form whatsoever or translated into any language N0582152 Wave Cal Solution AR 61-023CRX1

02/2025
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

N9302946 VIS Wavecal Solution AR 58-145CRT1 04/2025

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document.

[ ICP-OES/Avio550 Preventive Maintenance (PM) l [CP-OLS/Avio350 Preventive Maintenance (PM)
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Procedure Checklist

Use (v ) to check off those steps In the checklist that have been completed.

1. General:
¥l Ask customer about unit’s performance since last visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.
& Is the instrument operational? If not, please comment.

2. Mechanical:
v Inspect and clean all fans and filters.
4| Inspect and replace torch components and necessary.

Torch Components Replaced: (Yes ¥iNo
[ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: CYes #No
# Inspect the peristaltic pump for proper operation.
¥ Check and adjust if necessary, the external nitrogen, argon shear gas and water supply
pressures.

# check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear
gas pressures.

! Regulator Measured Pressure Set Pressure
Nitrogen NA NA (calibrated In Factory)
Main Argon 76 76 psig
Torch Argon 67 67 psig
Shear Gas 65 65 psig
Water 35 35 psig

¥ check shear gas nozzle for blockages and proper, uniform flow.
¥ inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.
7} Inspect the function of all spectrometer motors. Drive the motors from the
Spectrometer DCM. (slits, XY motor)
A Inspect the function of the pneumatic shutter for proper operation.
¥l Perform preventative maintenance on the chiller as required Make the customer
aware of the importance of maintaining the chiller fluid level and filter replacement.
¥ Drain air compressor surge tank.
W Clean exterior of instrument.
¥ Visually inspect all PC boards for cleanliness and signs of corrosion.

I ICP-OES/Avio550 Preventive Maintenance (I'M)

3. Electronical

4 Check all RF generator and spectrometer power supply voltages.
Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:

¥l Check the RF generator status screens.

# Check the function of all interlocks.

Spectrometer:

¥ Check the spectrometer status screens. Ensure Ready mode with no fetal errors.
Check the spectrometer optical tub temperatures (top, bottom, fin, optical base).

Check detector temperatures.
¥ check TEC voltages (6.5VDC)

4. Optical:

™ Clean or replace the axial and radial view windows as necessary.

Axial Window Replaced:

Radial Window Replaced:

5. PM Performance Tests:

™ Perform View Align.

Test Spectral Resolution:

Oves
Oves

FiNo
7iNo

¥ Measure the spectrometers ability to separate two adjacent wavelengths.

Test Resuft

Pass/Fall i

Parameter Specification
As 193.696 - Resolution <0.007 0.00528 Passed
NI 231.604 - Resatution <0.008 0.00724 Passed
Ni 341.476 - Resolution <0.012 0.00911 Passed
La 408.672 - Resolution £0.020 0.01596 Passed
Ba 455.403 - Resolution $0.025 0.02165 Passed
Test Precision:
[ Test for reproducibility of a set of measurement.
Parameter Specification Test Result Pass/Fail
As 193.696 %RASD £1 % 0.26 Passed
Zn 213.856 %RSD <1 % 0.21 Passed
Mn 257.610 %RSD 51 % 0.20 Passed
La 379.478 %RSD<1% 0.21 Passed
Ba 455.403 %RSD <1 % 0.21 Passed
B8a 493.408 %RSD =1 % 0.19 Passed

I ICP-OES/Avio550 Preventive Maintenance (PM)
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¥l Run an Axial & Radial BEC according to the A&T spec. Additional Comments

Test Axial BEC Cd: Md]-l 'cam-—-—-- ';-- - ..—:—— I—— _I
Method “BEC-XL” For Samples “IB (2%HNO3)” and “IS (N930-0221/100)", record intensities. e e R the i
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 500 PPB None
" Elememt | Conc e D] e Vo A
€d226 500 ' 523.1 223029.5
IB*Conc 1518 BEC Spec Pass/Fall
261550 222506.4 118 «150 PPB Passed
Test Radial BEC Min:

Method “BEC-RL" For Samples “IB (2%HNO3}" and “IS (N069-1579)”, record intensities.
Calculated BEC: BEC = {IB * Conc of 5td) / (IS - IB). Where Conc of Std = 1,000 PP8

[ Blement i L |2 £ Concaimally o IBemav [ A=y i =]
Mn 257 1,000 586.9 253416.6
1B*Conc 15-1B BEC Spec Pass/Fall
586900 252829.7 232 <45 PPB Passed
6. Review:

& Review with the customer PM work performed.
W Discuss recommended customer supplied materials to have on hand.
@ Attach PM sticker.

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio550
have been completed.

This ICP-OES/Avio550  Passes ¥l Fails O the preventive maintenance.

Review of Preventiv:

-Au thorize—d' PerkinEl Date: N
25-Oct-2024
{DD-MMM-YYYY})
Authorized Custome Date:

Page 5 of 6

I [CP-OES/Avio550 Preventive Maintenance (IPM) I ICP-OES/Avio550 Preventive Maintenance (PM)
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LIQUID IN GLASS THERMOMETER
Model / Type : 0-100 °C

Serial No. : 43560



CALIBRATION LABORATORY Co., LTD. _\Sif’j;

CALIBRATION LABORATORY Co.,LTD. Y%
art Manukit R, Ladphrag, Bangxok 10230 i’a&Mﬂ‘A

210-11,14,55 Soi Prasert Manukil 20 Yaek 4, Praserl Manukll Rd., Ladpnrac, Bangkok 10230 ﬂm A o eonteat s Snd

210-11 .1-1,55 Soi Praser Kanukil 29 Yack 4, Pra

Z,~——.F AGCGHLDITED
Tel. 02-578-0353-4 Fax: 02-578-2672 om  E-mansale@callaboratory.com % /““‘- Tel. 02-578-0353-4 Fax: 02-578-2672  vwww.cal-laboralory.com  E-mail sale@cal-laboratory com % -
CLC it CLC
Accredited Accredited
ISOIEC 3T0dn IBO/IEC 17026

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

FOR FOR

NOMENCLATURE : LIQUID IN GLASS TIIERMOMETER NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER :  AA PRECISION MANUFACTURER : AA PRECISION

MODEL / TYPE : 0-100°C MODEL / TYPE : 0-100 °C

SERIAL NO. : 43560|[LARE 16/1] SERIAL NO. : 43560{LABE 16/1]

CLID. NO. r 232403905 DATE OF CALIBRATION : 04 November 2024

JOB CONTROL NO. ;241031116258

CALIBRATION SERVICE . M iN-LABORATORY L] ON-SITE ENVIRONMENT CONDITIONS :

Temperature : (23:|: 2) °c Relative Humidity : (55 + 10) % RH

CUSTOMER  : EASTERN THAL CONSULTING 1992 CO., LTD.
PROCEDURE USED :
683 MOO 11, SUKHAPIBARN 8 RD,

This instrament was calibrated under procedure No. CLC-CPTH-02 based on ASTM E 77-07 as calibration guidelines.
NONGKHAM, SRIRACHA, CHONBURI 20230

The calibration was performed by comparison with Calibration Bath, Precision Thermometer and [PRT

DATE OF RECEIVED : 31 Qctober 2024 DATE OF ISSUED : 05 November 2024 which maintained by the Calibration Laboralory Co., Ltd.

REFERENCE STANDARD USED :

‘Flie report of calibration shall not be reproduced except in full withoul approval of the Calibration Laburatory Co., Ltd.
1. Calibration Bath, Kambic Model OB-22/2 ULT,0B-22/2 $/N. 17115653,17115654

2. Precision Theamometer, ASL Model F200-A-8 S/N. 014433/03 with IPRT S/N. L0193A-1-1,PO106346-1-18.
Calibrated By : Pimsiri Hemtanon

TRACEABILITY :

1. The measurements are traccable (o International System of Units (SI) , through Calibration Laboratory Co., Ltd.
Certilicale No. Q23136342,Q23126517. Duc Date 20 December 2024,20 November 2024,

2. The measurements are traceable to International System of Units (S1), through Thailand Instirute of Scientific
and Technological Research (TISTR) and National Institute of Metrology (Thailand).

Approved By : Certificate No. PSL-T 0203/67, TT-0136-23, TT-0110-24. Due Date 07 December 2024,12 Decermber 2024,06 August 2025,

UNCERTAINTY :

The reported expanded uncertainty of mcasurement is stated as the standard uncertainty of mcasurement multiplicd

This Callbratinn Cerilficate documents the traceabillty fo natlonal standurds, which renlize the units ol by the coverage factor k= 2,00 which for 2 normal distribulion corresponds to a coverage prob:

according to the International System of Units (ST) It has been eviluated according to the "Evaluation of the Uncertainty of Measurement in Cali

Certificate No, Q24116258 Ceriificate No. Q24116258

F3-011-05/12-23 F3-011-05/12-23

@clccallbration &ckcalibration
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CALIBRATION LABORATORY CO.LID. . &0

2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manuki Rd , Ladphrao, Bargkok 10230
Tel 02-578-0353-4 Fax: 02-578-2672  wivivi.callaboratory com  E-mail sale@cal-laboratory.com ]
FAIRAATION AND

CLC i NG A WA

Accredited
180/1£C 17028

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

ACCREDITL D

The DUC Reading were recorded and the means value were reported of four times measurement in the table below,

CALIBRATION DATA
CORRECTION OF TEMPERATURE
STD Reading ( °e) DUC Reading ( °c) Correction { °C) Uncertainty & ( °c)
0.039 0.00 +0.039
25.003 25.00 +0.003
0.065
50.008 50.00 +0.008
100.013 100.00 +0.013

Range : 0 °Cto100°C

Graduation : 0.1 c'C

Immersion Type : Tolal Immersion.

Correction uf Referenee Temperature (0 °c )=0.039 OC

Note. The Scope of Accredited ANAB Certilicate No. ACDM-2814 Version 012 Page 56 of 67

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

Rt End of Certitlcate ##i

Certlficate No, Q24116258

F3-011-05/12-23

@dccalibration
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pH Meter
Model : SevenCompact S220

Serial No. : B835349235



METTLER TOLEDO METTLER TOLEDO

Certificate Number CCP-0403-25

Certificate Number CCP-0403-25

Calibration Certificate
SevenCompact™ pH/lon Meter $220

Certification Tools

Customer Certified digital KEYSIGHT TECHNOLOGIES Serial number  MY60036967
Type 34461A Certilicale number E1U2401054
Company EASTERN THAI CONSULTING 1992 CO., LTD. Conlrol No. ANA143 Due dale _March 10, 2025
Address 683 Moo 11, Sukhaphiban 8 Rd., Nong Kham
Sriracha
CHONBUR| 20230
Customer ID number 301608441 Certified Temperature METTLER-TOLEDO Serial number A275
- Resistors Type 51302410 Cerlificale number 73757
Customer reprasentative qm #3nsol uirdund Conlral No. ANA114 Due dale February 12, 2026
Instrument
Type SevenCompact™ $220 Instrument Serial Number B835349235
Internal identification  LABE 11/6 Firmware varslon  1.20.06 |Designation Hominal value Cerlified valug
_— NTC 30 k2. 0°C 94.980 k) 94.9730 k1
NTC 30 ke, 25 °C 30.000 kO 29.9950 kQ
NTC 30 k9, 50 °C 10.969 kel 10.9704 k2
Technical specifications NTC 30 k61, 75 °C 4.528 kQ 45275  kQ
NTC 30 ki), 100 °C 2,070 kQ 2.0714 k()
Moasuring Range -1999.9 ... 1999.9 mV -2.000 ... 20.000 pH PT1000, 0 ”f 1.000 k1 10001 k@
PT1000, 25 °C 1.0974 kQ 1.0975  kQ
Resolution 0.1 mv 0.001 pH

osoltion. Q' m g PT1000, 50 °C 1.1940 k02 11942 ki
Limit of Error £ 0.2 mV +0.002 pH PT1000. 75 °C 1.2899 kil 12900 ki
PT1000. 100 °C 1.3851 k2 1.3851 kO

Temperature range MTC -30.0 ... 130.0 C
Temperature range ATC -5.0...1300C
Resolution 01T
Limit of Error +0.1T

Procedure Statement

METTLER TOLEDO Certificalion SOP (Doc. No. ME-30027577B) will be used as referring documenlation lo
adjusl and cerlily lhe instrument indicaled in lhe "Type" and "Serial number" section. The measurement
resulls of this certification were oblained at ambienl conditions.

© FO746 Watier Tokeds TH
RV Fhamoen 03-0ct 2012 Poge 10l 3

This 15 an aigral documen, 10 0246 Maia-Tobeda TH

This 15 an argnol document,
caples aie nat saiinad by Mefla-Tdiedo REVO, Fivwizen 05-0e4-7032 Poge 20l 3

caples e ot teined by Metia-Talmo
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METTLER TOLEDO

Certificate Number CCP-0403-25

Certification Measurements

pH/mV Sensor Input Designation Cartifled value Measured value Max. Tolerance | Passed/ Failed |
-1900 mV -1900.0 mv -1899.98 mV 02 my Passed |
-1000 mV -1000.0 mV -1000.00 mV 0.2 mv Passed |
-500 mV -500.0 mV -499,98 mV 0.2 mv Passad |
-180 mV -180.0 mV -180.00 mV 0.2 mvV Passed
0 mVv 0.0 mv 0.01 mv 0.2 mv Passed
180 mV 180.0 mV 179.98 mV 0.2 mv Passed
500 mV 5000 mv 499.90 mV 0.2 mv Passed
1000 mV_ 1000.0mv | 1000.00 mV 0.2 my Passed
1900 mV 1800.0 mV 1899.99 mV 0.2 mvV Passed

pH/mV Sensor Input | Designation Measured low imp. |Measured high imp.| Max. Tolerance | Passed/ Failed
at high impedance 1900 MV 1900.0 mV 1899.8 mv_| 0.6mvV | Passed

Temperature Sensor Input |Designation Nominal valus Measured valus Max. Tolarance | Passed/ Failed
NTC 30kN,0C 0.0C 0.0 <C 0.1C Passed
NTC 30 k), 25 C 25.0 T, 250T 01T Passed
NTC 30 k2, 50 T 50.0 C 50.0 T 0.1C Passed
NTC 30k, 75 T 750 T 749 T 01T Passed
NTC 30 k0, 100 T 100.0 T 100.0 T 01T Passed
P(1000, 0 T = 00T |  odT 01T Passed
PL1000, 25 T 250 T 250 T 01T Passed
P11000, 50 T 50.0 T 50.0 T 01T Passed
P11000, 75 T 75.0 T 749 T 01T Passed
Pt1000, 100 T 100.0 T 99.9 C 01T Passed

Summary of Certification

Meitler-Toledo (Thailand) Limiled

METTLER TOLEDO

Performance Test
Attachment lo Certificate No. CCP-0403-25

pH Electrode

Certification of instrument Passed [

The instrument referred to in lhis cerlificale has fullfilled Ihe crileria of the certificalion. This is
indicaled by the nolation Passed in the column above.

Remarks - Test high impedance at 1900.0 mV, Resulls : 1899 8 mV

Difference = 0.005% Within MPE (0.033%)

Calib

© FO246 Natla Taleda TH
REVO, Fliwaen 0504 2027 Poge 3013

This 15 an orgunal document,
e are ol elaned by Mela- Tdledo

Type InLab Expert Pro- ISM S/N: 2463982

Certified standards used

Standard 1: Type: pH Buffer | Manufacturer: METTLER TOLEDO | Exp. dale: 3-Dec-2026 |
Nominal value: pH { 25.00 ): 4.01 | LotNo.:  1J338E |
Standard 2: Type: pH Buffer I Manufacturer METTLER TOLEDO | Exp. dale: 27-Nov-2026|
Nominal value: pH ( 25.00 T): 7.00 | LotNo:  1J331B |
Standard 3: Type: pH Buffer | Manufaclurer: METTLER TOLEDO I Exp. date: 11-Jan-2026 |
Nominal value: pH ( 25.00 ): 10.00 | LotNo..  1KO11B |
Standard 4: Type: Redox Solution ] Manufacturer: METTLER TOLEDO ! Exp. date: - ]
Nominal value: pH ( 25.00 C): . | Lot No.: - |
Adjustment
B1
Set Calibration Buffer (25 T) 1.68, 4.01, 7.00, 10.01
Select Calibration Mode
3-Point calibration | 2-Point calibration | 2-Point calibration
Segment
3-Point Calibration T pH T pH T pH
Cal1 ATC 255 | 7.00 | ATC ATC
Cal 2 ATC 255 | 4.00 | ATC ATC
Offset (mv) 27.2
Slope % (or mV/pH) 95.9
Cal 3 ATC 255 | 10.01
Offset (mV) -27.2
Slope % (or mv/pH) 97.4
Measurements Resolution: 2  Decimal places
As Found As Left
Buffer Values Measured Difference Buffer Values Measured Difference
pH T pH pH pH T pH pH
4.01 253 | ATC 4.02 0.01 4.01 253 | ATC 4.01 0.00
7.00 252 | ATC 6.98 -0.02 7.00 252 | ATC 7.01 0.01
9.99 253 | ATC 10.11 0.12 9.99 252 | ATC 10.00 0.01
Redox Measurement Result = - mVv

©
REV Og, F/Version 18-Sep-2023

Operatinglnsliuction Page 1 of |
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STANDARD WEIGHT 50 g
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ASIA MEDICAL AND \‘“""'-"’r ASIA MEDICAL AND
AGRICULTURAL LABORATORY E & f
A M A R C AND RESEARCH CENTER ;T -\.\__\__-::/___// A M A R C P S \.\ﬁ %
| %
c”‘-z,ﬁ?\-‘\e ?’4,//-—-‘;'\‘\\:\‘:‘
mmt Dby by
NSC-TISI-TIS17025
CALIBRATION 0152 E‘fﬁ:ﬂﬁ?ﬁﬁﬁ
CentificaicNo: 22-052238 Page 1 of3 Certificate No. 22052238 Page 2 of3
Sample Code 22-19150-003
Sample Code 22-19150-003
Customer : EASTERN THAI CONSULTING 1992 CO., LTD. R EPO RT O F CA Ll B RATIO N
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230 Equipment : Standard Weight 50 g
Manufacturer : METTLER TOLEDO
Location of Calibration  : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited Class Fi
(Calibration Laboratory) Serial No. : N/A
ID No. : LABE 10/1
Equipment : Standard Weight 50 g
Manufacturer . METTLER TOLEDO Resylt of Calibration ¢ © Wthout xpomen {7 gt
Conventional value of the result of weighing in air. For a weight taken at B reference temperature (trer) of 20°C, the
Class : F1 conventional mass is the mass of a reference weight of a density (p,e) of 8000 kg.m™ which it balances In air of a reference
density (pg) of 1.2 kg.m™
Serial No. : NJA
D Na. . LABE 10/1 . Description Deviation i Conventional Expanded Maximum ID No.
| ! | Mass Uncertainty Permissible Error
) '
I 1
Date of Receipt : 18 May 2022 ) (mg) ! : (mg) +{mg) I
1 | ! !
50 g | -0.324 | 49.999676 g 0.10 0.30 ] LABE 10/1
! |
Date of Calibration : 30 May 2022
Calibrated by Mr. Somwang Sangdee Approved by
L. The result ded inty of U is stated as the standard inty of Itiplied by the factor k= 2.0, which fora
Scientist normal distril roximately 95%. The standard of has been din
Issue date 31 May 2022 with UKAS M.
The inties are for a of t 95%.

The calibration result Is applied only to the above calibrated item and was found accursle as shown on date of

place of calibration only.

.

with the diti of di granted by the Thal Laboratory Accreditation scheme which has assessed the

This Certificate is issued in

to ized national dards and to the unil of measurement reslized at Lhe corresponding

of the lab

y and its bili
d other than in full except with the prior written approval of the Asia Medical and Agrlcultural

national

d . This certi

may not be

Laboratory and Research Center Public Company Limited (AMARC).

361 Soi Ladprao 122, Ladproo Road,

Phiabphla, Wang

TEL 02-516-2422
FAX 02-516-6949

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH

361 Soi Ladpraa 122, Ladpiac Road,
Phlabphla, Wang Thonglang, kok 10310

TEL 02-516-2422
FAX 02-516-6949

k 10310

FM-CL-017

Rev.05 Effective Date. 15/10/21 FM-CL-064 Rev.03

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH

Effective Date. 15/10/21
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AMARC|

ASIA MEDICAL
AGRIC!

L
AND RESEA%IFI%[;BF‘IO'IBEAE il S :_%I %
lacwrA
o
RTINS :
CALiBRATIONO152
Certificate No. :  22-052238 Page 3 of3
Sample Code : 22-19150-003
REPORT OF CALIBRATION
Condition of Calibration 0 . ‘ ‘
1. Ambient Conditions : Temperature 20 °C £ 1.5°C, Relative humndlty 50% +10% and air density 1.20 kg/m®
2. Calibration Method : Direct comparison weighing according to OiML R11-1: 2004(E)
3. Reference standard instrument
Instrument Class ID No. Certificate No. Due Date
1) Standard Weight 1 mgto 1kg E2 LB-WE-79 21-079366 22 September 2022
4. This cextification is traceable to the International System of Unit maintained at : -
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited
{ Instrument number 1).
5. Condition of Calibration item: Normal
6.Description of Callbrated fem:s - vt 4 e e ]
Type and Nominal Value N Standard Weight 5(-) a -
Shape Cylindrical weight with knob
Material Stainless stesl
Case: Wooden Box
Comments Recallbratlon

361 Sol Ladprao 122, Ladpmo Road,
Phiabphla, Wang
FM-CL-084

kok 10310

- End of Report -

TEL 02-516-2422
FAX 02-516-6949
Rev.03

CONTACT@AMARC.CO.TH

WWW.AMARC.CO.TH

Effective Date. 15/10/21
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STANDARD WEIGHT 100 g
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KRR & ] N
NSC-TISHTIS17025
CAUIBRATION 0152
Certificate No. :  22-052239 Page 1 of3
Sample Code :  22-19150-004
CERTIFICATE OF CALIBRATION
Customer - EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230
. Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

Location of Calibration

(Calibration Laboratory)

Equipment : Standard Weight 100 g

Manufacturer : N/A

Class : N/A

Serial No. : N/A

ID No. : LARE 10/2

Date of Receipt : 18 May 2022

Date of Calibration : 30 May 2022

Calibrated by Mr. Somwang Sangdee Approved by
Scientist

Issue date 31 May 2022

The inties are for a conlid ility of i ly 95%.

The calibsatlon result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificale is Issued in d: with the ions of itation granted by the Thai Laboratary Acereditation scheme which has assessed the
of the lab and its bility to ized national and to the unit of measurement realized at the corresponding
national d This i may not be duced other than In full except with the prior written approval of the Asla Medical and Agricultural

Laboratory and Resesrch Center Public Company Limited (AMARC).

CONTACTEAMARC.CO.TH
WWW.AMARC.CO.TH
Effective Date. 15/10/21

261 Soi Ladpran 122, Ladpmo Road, TEL 02-516-2422
Phiabphla, Wang Thonglang, kok 10310 FAX 02-516-6949

FM-CL-017 Rev.05

A,
N,

A

-

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

o

N,
S
3|
N
Dl :
NSC-TISHTIS17025
CAUBRATION 0152
Certificate No. :  22-052239 Page 2 of3
Sample Code :  22-19150-004
Equipment : Standard Weight 100 g
Manufacturer : N/A
Class N/A
Serial No. = N/A
1D No. : LABE 10/2
Result of Calibration : © WRNGR adfustment | 1 R S Y .

Conventlonal value of the result of weighing in air. For a weight taken at a reference temperature (t.en) of 20°C, the
conventional mass is the mass of a reference weight of a density (p,) of 8000 kg.m which it balances in air of a reference

density (po) of 1.2 kg.m*

Description Deviation 1 Conventional | Expanded | Maximum i ID No.
i i | | |
L | Mass | Uncertainty | Permissible Error !
i | | i [
(mg) | | (mg) i +(mg) . |
! | | )
100 ¢ -0 | 99.999829 g 0.16 | 0.50 ; LABE 10/2 :
The result ded uncerainty of U is stated as the dard inty of iplied by the factor k = 2.0, which fora

normal distribut} oximately 85%. The standard of hes been ined in

with UKAS M3

361 Soi Ladprao 127, Ladprao Road, TEL 02-516-2422 CONTACT@A !
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW,AMARC.CO.TH
FM-CL-064 Rev.03 Effective Date. 15/10/21
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AMARC ‘ —
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KOAR T ek
NSC-TISI-TIS1702
Certificate No. :  22-052239
Sample Code : 22-19150-004

CALIBRATION 0152

Page 3 of3

REPORT OF CALIBRATION
Condition pf Calibration

1. Ambient Conditions : Temperature 20 °C + 1.5°C, Relative humidity 50% + 10% and air density 118 kg/m?
2. Calibration Method : WI-CL-007 base on OIML R 111-1: 2004(E)

3. Reference standard instrument

Instrument Class ID No. Certificate No. Due Date
1) Standard Weight 1mg to1kg E2 LB-WE-79 21-079366 22 September 2022
4. This certification is traceable to the International System of Unit maintained at : -
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited
( Instrument number 1).
5. Condition of Calibration item: Normal
s
Type and Nominal Value : Standard Weight 100 g
Shape : Cylindrical weight with knob
Material : Stainless steel
Case: Wooden Box
Comments : Recalibration
- End of Report -

361 Soi Ladprao 122, Ladprao Road,

Phiabphla, Wang Th
FM-CL-064

kok 10310

TEL 02-516-2422
FAX 02-516-6949
Rev.03

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Effective Date. 15/10/21
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STANDARD WEIGHT 50 g



AMARC|

Certificate No.

Sample Code

Customer

Location of Calibration

.\“‘-"Il""p,

ASIA MEDICAL AND R,
AGRICULTURAL LABORATORY SN
AND RESEARCH CENTER ;‘r-..___/ Z

TR :

NSC-TISI-TIS17025

CALIBRATION 0152

22-052237 Page 1 of3

22-19150-002

CERTIFICATE OF CALIBRATION

: EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230

. Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Calibration Laboratory)

: Standard Weight 50 g

Equipment

Manufacturer : N/A

Class : N/A

Serial No. : N/A

ID No. : LABE 10/4

Date of Receipt : 18 May 2022

Date of Calibration - 30 May 2022

Calibrated by Mr. Somwang Sangdee Approved by
Scientist

Issue date 31 May 2022

The ies are for a probability of i ly 95%.

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration onty.

This Certifi is issued in with the dili of ditation granted by the Thai Laboratory Accreditation schema which has assessed the
of the lab y and its to ized national ds and 10 the unit of measurement realized at the corresponding
national standards laboratory. This certifi may not be duced other than in full except with the prior written approval of the Asia Medical and Agricultural

Laboralory and Research Center Public Company Limited (AMARC).

361 Soi Ladprac 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.05 Effective Dale. 15/10/21

FM-CL-017

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TI5S17025

CALIBRATION 0152
Certificate No. :  22-052237 Page 2 of3
Sample Code 22-19150-002
REPORT OF CALIBRATION
Equipment : Standard Weight 50 g
Manufacturer : N/A
Class N/A
Serial No. : N/A
ID No. : LABE 10/4
Result of Calibration : @ Without adusment ¥ O Adjostment

Conventional value of the result of weighing in air. For a weight taken at a reference temperature {trer) of 20°C, the
conventional mass is the mass of a reference weight of a density {p«r) of 8000 kg.m 3 which it balances in air of a reference

density (pg) of 1.2 kg.m™

Description Deviation : Conventional ! Expanded : Maximum ID No.
: . Mass Uncentainty l Permissible Error i
| | H
i (mg) I | (mg) : +(mg) :
50 g . -0 : 49.999889 g I 0.10 0.30 ‘ LABE 10/4
Tha result expanded uncertainty of measurement U |s stated as Lthe standard i of by the factor k= 2.0, which fora
aormal ibuti dsloa bllily of approxi ly 95%. The standard uncertainty of has been ined in

with UKAS M3

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thenglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.03 Effective Date. 15/10/21

FM-CL-064
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AMARC

EIA MEDICAL AND
ICULTURA Ol
AND RESEARCH CENTER

REPORT OF CALIBRATION

Certificate No. 22-052237
Sample Code 22-19150-002
COndition of cal'brataon .

1. Ambient Conditions : Temperature 20 °C 1. 5"0 Relatlve humidity 50%  10% and air density 118 kg/m®

. e = .

2. Calibration Methed : WI-CL-007 base on OIML R 111-1: 2004(E)

3. Reference standard instrument
Instrument

1) Standard Weight 1mg to 1kg

IDNo.  Certificate No.

LB-WE-79 21-079366

4. This certification is traceable to the international System of Unit maintained at : -

Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

( Instrument number 1).

5. Condition of Calibration item: Normal

[B. Dmapuon of Calibrated Item :

”:-:..|..\\;\

NSC-TISHTIS17025
CALIBRATION 0152

Page 3 of3

Due Date

22 September 2022

Type and Nominal Value :

Material :
Case:

Comments :

Shape :
|
|

- End of Report -

Standard Weight 50 g
Cylindrical weight with knob
Stainless steel

Wooden Box

Recalibration

361 Sol Ladpean 122, Ladprao Read,
Phiabphia, Wang Thonglang, Kok 10310
FM-CL-064

TEL 02-516-2422
FAX 02-516-6949
Rev.03

CONTACT@AMARC.CO.TH

WWW.AMARC.CO.TH
Effective Date. 15/10/21
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THERMO-HYGROMETER
Model : 608-H1

Serial No. : 45106737
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ASIA MEDICAL AND
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N5C-TISI-TIS17025
CALIBRATION 0152

Page 10f 2
24-062442
24-25546-002

CERTIFICATE OF CALIBRATION

Certificate No. :
Sample Code :

Customer EASTERN THAI CONSULTING 1982 CO., LTD.
683 Moo 11, Sukhapibarn 8 Rd., Nongkham,
Sriracha, Chonburi 20230

Location of Calibration Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Calibration laboratory)

Equipment Digital thermo-hygrometer
Manufacturer : testo Model : 608-H1
Serial No. 45106737 1D No. . LABE 09/7
Date of Receipt 23 May 2024 Date of Calibration : 27-28 May 2024
Condition of Calibration
1. Environment 11 Ambient temperature . 230 °C+ 30 °C
1.2 Relative humidity : 550 % + 15.0 %

2. Calibration method
21 In-house method: WI-CL-045 By comparison with thermometer standard / chilled mirror hygrometer in controlled chamber.
2.2 The calibration by comparison unit under calibration (UUC) to the thermometer standard / chilled mirror hygrometer in
a chamber at the controlled temperature / relative humidity.

3. Reference standard instrument

instrument Model 1D No. Certificate No. Due Date

3.1 Chilled Mirror Optidew 401 LB-DP-03 & LB-DP-03 (DP) TH-0064-23 07 August 2024

3.2 Digital Thermometer Optidew 401 LB-DP-03 & LB-DP-03 (Temp.) 23103423 03 September 2024
3.3 Digital Thermometer 34972A LB-DA-07 with RTD-89 23-101374 05 September 2024

4. This certificate is traceable to the international system of unit (5! Unit).
4.1 Instrument No. 3.1 through National Institute of Metrology {Thailand).
4.2 Instrument No. 3.2 and 3.3 through Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

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

6. Condition of calibration item : Normal

Miss Parnsuda Lohabal Approved by

Calibrated by

Scientist
Issue date 30 May 2024
The inties are for a itity of i 95%,

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capsbility of the
faboratory. This certificate may not be

o with the il of

This Cenificate Is issued in

laboratory and its ility to ized national and to the unit of realized at the national

reproduced other than in full excepl with Lhe priar wrilten approval of the Asia Medical and Agricultural Laboratory and Research Center Public Company Lirited (AMARC)
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02:516-6949 WWW.AMARC.CO.TH
FM-CL-114 Rev.DY Effeclive Date, 15/10/21

ASIA MEDICAL AND
AGRICULTURAL LABOR JEFO RY

Resulits of Calibration

AND RESEARCH CENTE

Temperature measurement
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NSC-TISI-TIS17025
CALIBRATION 0152

Page 20of2
24-062442
24-25546-002

REPORT OF CALIBRATION

Certificate No. :

Sample Code :

Resolution 01 °C
Range 0 ° to 50 °C
Calibration Average of standard reading Unit under calibration Expanded
point Controlled humidity Temperature Average reading Correction value uncertainty
°c %RH °c °c °c °c
20 50 20.00 201 - 010 + 0.39
25 50 25.00 25.0 0.00 + 0.39
30 50 30.00 29.9 + 0.10 + 0.39
Humidity measurement
Resolution 01 %RH
Range 10 %RH to 95 %RH
Calibration Average of standard reading Unit under calibration Expanded
point Air temperature Calculated humidity Average reading Correction value uncertainly
%RH °c %RH %RH %RH %RH
45 25.02 45.10 48.4 - 3.30 +1.3
80 25.01 60.07 63.4 - 3.33 + 15
75 25.01 75.15 78.5 - 3.35 + 17
Notes
- Calibration results without adjustment.
The resull expanded uncertainty of measurement U is stated as the standard inty of by the coverage factor k, which for a normal distribution corresponds
inty of has been ined in dance with UKAS M|

(0 a coverage probability of approximately 95% The standard

- End of Report -

361 Soi Ladprao 122. Ladprac Road
Phiabphla, Wang Thonglang, Bangkok 10310

FM.CL-08

COMTAC@AMARC CO.TH
WWW.AMARC.CO.TH
Effective Date 15/10/21

TEL 02-516-2422
FAX 02-516-6949
Rev,09
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SOUND LEVEL CALIBRATOR
MODEL . NC-75

SERIAL No. : 34802645



SITHIPORN ASSOCIATES CO., LTD. &,
CALIBRATION LABORATORY SUTILIBEOR N ﬂm///g_\\@ B

451-451/} Sirinthorn Road, Bangbumr u, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 833] Emall : calibrat

A

TG

NSCTISLTIS 17025

fon@sithiphorn.com CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue ;

This certificate is issued in accordance with the requirements of ISO/IEC 170!

other than in full, except with thc prior written approval of the head of Calibr]

Cert. No. : ACC24043
Pages : 1of3

Calibration Certificate

SOUND CALIBRATOR
RION

NC-75

34802645

GOOD

EASTERN THAI CONSULTING 1992 CO., LTD.
SAHA GROUP INDUSTRIAL PARK, 683 MOO 11,
NONGKHAM, SIRACHA, CHONBURI 20230 THAILAND.

(230 +3) °C

(1013 £3) kPa
(500 £20) %

09 SEPTEMBER 2024
26 SEPTEMBER 2024
26 SEPTEMBER 2024

Nathakomn Pisutpaisan

Calibrated by :

Approved by :

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-45)/1 Sirinthorn Road, 8angbumiu, Bangplud, Bangkok, 10700 Thailand

Tel +66 2433 8331 Emaiil : calibration@sithiphorn.com

Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by follow on IEC-60942-2003 Standard.

SITHIPORN; In
Ssuciares aral.
NSC-TISI-TIS 17025
CALIBRATION 0334
Cert, No, : ACC24043
Job No. : VC67AC0150
Pages : 20f3

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments ;

Instrument Model
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAlL
Audio Analyzer AVR-3360A

Serial No.
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

V744B6069

Cert. No.
EF-0007-24
EEL.BP 21/0267
EEL.BP 20/0267
EEL.BP 22/0267
EF-0008-24
AA-1001-24
AA-3001-24
EF-0009-24

Due Date
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25
09-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

ASSOChgles

451-451/1 Sirinthorn Road. Bangbumru, Bangplud, Bangkok, 10700 Thailand - -
Tel. +66 2433 8331 Email : catibration@sithiphorn com NSC-TI5)-TIS 17025
CALIBRATION 0394

Cert. No. : ACC24043
Job No. : VC67AC0150

Pages : 30f3

Result of calibration :_

1. Sound pressure level

Specificd sound Measured Deviated Acceptance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.97 -0.03 0.14 0.40
2. Frequency
Specified Meesured Deviated Acceptance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1000.0 0.0 0.1 1.0

3. Total distortion

Measured value ( % ) Uncertainty ( % ) Acceptance limit (% )
0.15 0.10 3.0

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

—- End of Calibration Certificate
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SOUND LEVEL METER
MODEL :  NL-42A

SERIAL No. : 00322753



SITHIPORN ASSOC S,
S ALBRATION LAB(I)‘I\QETSO(I:??' LTD. SITHIP RN s SITHIPORN ASSOCIATES CO., LTD.
. : ; T HICEMRA
- o\ CALIBRATION LABORATORY SITHIPORN
T S ey i Siml o e s i R L - - 451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok. 10700 Thailand SRS S L
{L8L369/2333833] EmoilZcgiibration@sithipfomcom CALIBRATION 0353, Tel, +66 2433 8331 Email : calibration@sithiphorn.com NSC-TISI-TIS 17025
e e gt G i s e o CALIBRATION 0394
Cert. No. ;: ACL24140 Cert. No. = ACL24140
Pages :  1of8 Job No. : VCG67TACO0S3
° - . Pages : 208
C allb ratlon C el‘tl ﬁcate Calibration Procedure : CP-AC-01
Eqguipment : SOUND LEVEL METER c
alibratio thod :
Manufacturer : RION el
R This equipruent was calibrated by [ollow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24 S . B o . e .or ::.oun ‘cve meter { )
. The SLM had tests to Acoustical and Electrical signal tests of {requency weighting with Ancchoic chamber and Reference
Serial No.: 00322753/ 196476 / 15485 SreEl
andard [nstruments.
iD No.:
Vor tests results of cach ilems were made by observation of cach Instruments dispiay and also with SLM's display.
Condition of this result of calibration :
Condition As F : D -
n sikiound e 1. Reference Standard Instruments :
C . [nstrument Madel Serial No. Cert. No, Due date
ustomer : E‘S S SEOIUPINN%%};STI;IL:LIN: 19926(;?;/[ Igs 1 Wavetorm Generator 33210A MY48017076 GF-00094  05-FEB-25
AHA ARK, 1
NONG L —— THA,IL Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
’ ? ) Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimecter 33461A MY 53220076 EEL.BP 20/0267 15-FEB-25
L " Digital Multimeter 34461 A MY 60024273 EEL.BP 22/0267 15-FEB-25
ocs . -
A c:» 0[:,[, tu (230 £3) ¢ Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
£ 3.0 * 9©
Pm tent Temperature (1013 £3 ) i Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
reSS!Jre ) . : ° Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25
Relative Humidity : (500 £20) Yo
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated ilem only.
Received Date : 25 YARRID 2023 3. This cerlificate is traceabic to the inlernational systcm ol unil maintained at :
Calibration Date : 13-17 MAY 2024
Date of Issue : 20 MAY 2024 3.1 National Institute of Metrology (Thailand).
’ 3.2 Thailand lostitute of Scientific and Technological Rescarch (TISTR).
Calibrated by : Nathakormn Pisutpaisan

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may ng
other than in full, except with the prior written approval of the head of Calibration Laboratory.

7 Lol
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SITHIPORN ASSOCIATES CO., 1.TD. A SITHIPORN ASSOCIATES CO., LTD. A

CALIBRATION LABORATORY SITHIPSRN CALIBRATION LABORATORY SITHIPORN
45461/ Sirinthorn Road, Bangbumru, Bangphud, Bangkok, 10700 Thailand : | 451451/1 Sirinthorn Road, Bangburmiu, Bangplud, Bangkok, 10700 Thailand ! ‘ W =
Tel. +66 2433 8331 Email: calibration@sithiphorn.com ;‘:E::Z;Tg;;‘;’; Tel. +66 2433 8331 Email : calibration@sithiphorn.com ?:f.;ﬂ;g.:;:z
Cert. No. : ACL24140 Cert. No. : ACL24140
Job Ne. @ VCG67AC0083 Job No. : VC67ACG083
Pages : Jof8 Pages  : 408
Summary of Measurement Resuit : Result of calibration :
- L. Absolute sensitivity
Uncertainty Maximun-permitted | "
| Reference Measured Acceplance
Parameter wicertainty of S 223 S
(ai) measurement (4B Aconstic Signal Yn]uc Deviation amit
I Absolute sensitivity 0.2 N/A | (d=) L) b ) (d8)
93.9 (93.98) 939 0.0 +0.3
2. Self-generated noise 0.2 N/A |
3. Acoustical signal tests of frequency weightings
= 125 1y 03 0.6 2. Self-generated noise
1000 Hz 0.3 06 _ 2.1 Normal (est
8000 Hz 0.3 0.7 Measured Value
4. Llecirical signal tests of frequency weightings i (dB)
For 10 Hz to 4 kHz 0.3 0.6 T 14.8
For >4 kHzto 10 ki 0.3 0.7
T for > 10 kHz (o 20 kElz - o 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
5. Frequeney and time weightings at 1 kHz 0.2 0.2 Frequency Scasured vl
6. Long - term stability 0.1 0.1 Weighting L
7. Level lincarity on the reference level range 02 (0.3 A - weight 11.3 .
8. Level lincarily including the level range control 0.2 0.3 C - weight 17.6
9. Tone bursi response 0.2 0.3 Flat . 233
10. Peak C sound level 0.2 0.35
11, Overload indication 0.2 0.25 3. Acoustical signal tests of {requency weightings
12, Migh level stability 0.1 0.1 Meter free-tield acoustic response at a level of 84 dB
Frequency Deviation [rom various frequency weighting response curve (dB)
(Hz) . Acceptance
Flat C-weight A-weight Tt
125 0.0 0.0 o £1S
1000 0.0 0.0 0.0 t 1.0
3000 1.5 1.6 1.6 £5.0

e 4
> le S .
el

T omu
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SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN ASSOCCIATES CO., LTD.
CALIBRATION LABORATORY

i |

SITHIPDRN: | CALIBRATION LABORATORY SITHIPORN

45+ 451/1Sirinthorn Road, BU»“gbU_mrU-.BGngF?lufi Bangkok, 10700 Thailand Coe b s Tl - 1811 Sty 2oed onghisu, Bong: o, Rengioi, 10700 (hailone T
Tel. +66 2433 8331 Email : calibration@sithiphorncom xﬁ;ﬂ#;:;gﬁ ol 106 a3 B3 il calbeation@@sitbphon conn L

o - . . CAUBRATION 0394
Cert. No. : ACL24140
Joh No. : VC67ACCE83
Papes : 50f8

Cert. No. : ACL24140
Job Ne. : VCETACH083
Pages : 60f8

4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relative to | klTz,

Aaticipated Measured Deviated Acceptance
Frequency Deviation (rom various trequency weighting response curve (dB) Valuc Value Value it
(Hz) Acceplance
I'lat C-weight A-weight .p- (dB) (dB) (dB) (dB)
Linits 137.0 137.0 0.0 L)
o ol L 2l ki 136.0 136.0 0.0 £ 11
e g0 o 0.0 A3 135.0 135.0 0.0 11
2 00 0.0 0.0 L 134.0 134.0 0.0 LI
200 9.0 Ol 0.0 2l 133.0 133.0 0.0 1]
1000 0.0 0.0 0.0 =10 132.0 132.0 0.0 kL1
200 0.0 0.1 0.9 +2.0 131.0 1310 0.0 L
4000 0.0 0.0 0.0 3.0 129.0 129.0 0.0 N
8000 00 0.1 0.1 +5.0 124.0 124.0 0.0 <0
119.0 119.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz 114.0 114.0 0.0 +1.1
5.1 Frequency weightings at 1 kHz 109.0 109.0 0.0 ik 1.1
= = - 10:4.0 1 0.0 0.0 & 1.1
Anticipaled Measured Deviated Acceptance
B o 99.0 99.6 0.0 + 1.1
Frequency Value Value Value Limils = =
s 94.0 94.0 A + 1.
Weighting (dB) (dB) (dB) (dB)
§9.0 89.0 0.0 + 1.1
A - weighi 94.0 94.0 0.0 +0.2
. 84.0 84.0 0.0 + 1.4
C - weight 94.0 94.0 0.0 +0.2
79.0 79.0 0.0 + 1.1
Flat 94.0 94.0 0.0 +0.2
74.0 74.0 0.0 + 1.1
. Lo 69.0 69.0 0.0 +1.1
5.2 Time weighting at 1 kiz
64.0 64.0 0.0 +1.1
Anticipated Measured Deviated Acceptance 59.0 59.0 0.0 1
Trequeney Value Value Value Limits 54.0 54.0 0.0 i
Weighting (dB) (dB) (dB) (dB) 490 290 0.0 1.1
lrast 94.0 94.0 0.0 +0.1 44.0 44.0 0.0 L 1.1
Slow 94.0 94.0 0.0 0.1 39.0 39.0 0.0 + 1.1
Leq 94.0 4.0 0. 34.0 34.0 0.0 £ 1.1
30.0 30.0 0.0 1.1
6. Long - term stability 29.0 29.0 0.0 ESN
S1.M Display | SLM Display |  Devialed 28.0 28.0 0.0 * 1.
requency at initial at final Valuc 27.0 27.1 0.1 £ 1.1
Weighting (dB) (dB) (dB) 26.0 26.1 0.1 + 1.1
A - weight 94.0 94.0 0.0 25.0 25.0 0.0 RS
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

45+-451/1 Sirinthorn Road, Bangbumry, Bangplud, Bangkok, 10700 Thailand

SITHIPORN

NSC-TISI-TIS 17025

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

454511 Sirinthomn Road, Bangbumru, Bangpilud, Bangkok, 10700 Thailand

SITHIPDRN;

Tel. +66 2433 8331 Email: calibration@sithiphorn.com CAUBRATION G395 Tel. +66 2433 8331 email : calibration@sithiphorn.com :‘:ﬁ:‘::s nl;::
Cert. No. : ACL24140 Cert No. : ACL24140
Job No.  : VC67AC0083 Job No. : VC67AC0083
Pages @ 7of8 Tages : 8of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance 18.(Overlsadiladication
Range Value Value Value Limits | Measured value (di3 ) Deviated Accepiance —‘
(dB) (dB) (dB) (dB) ! Positive Negative Value Limits |
Aule 94.0 94.0 0.0 1 | one-half cycle | one-half cycle (dB) (dB)
[ %95 $9.6 0.1 115
9. Tone burst respoase
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Tb Cycle Value Value Value Limits 12. High level stability
Weighting (ms) (dB) (dB) (dB) (dB)
- 025 1 108.0 107.9 o1 L5 5.0 SLM Display | SLM Display Deviated Acceptance
Fast 2 8 117.0 117.0 0.0 1.0;-2.5 Frequency ainitial gtifmal Valug .
200 800 134.0 134.1 0.1 L0 Weighting (dB) (dB) (dB) (dB)
. 2 8 103.0 108.0 0.0 1.5:-5.0 A - weight 137.0 137.0 0.0 0.3
slow 200 300 127.6 127.6 0.0 +1.0 ]
B 0.25 ! 99.0 58.9 -0.1 1.5;-5.0
SEL 2 3 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0
The reported uncertainty is based on a standard uncertainty mulliplicd by coverage factor & =2
ar any value following calculation,providing a lavel of confidence of approximately 95 %
10. Peak C sound level
Number of cycle Anticipated Measurcd Deviated Acceptance End of Calibration Certificate
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continnous 133.0 133.0 0.0 +3.0
One 136.4 135.7 -0.7 +3.0
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB)
Continuous 133.0 133.0
Positve half cycle 1354 1352
Negative half cycle 1354 135.2
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SOUND LEVEL METER
MODEL :  NL-42A

SERIAL No. : 00322749



QTISTA

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0252

Submitted by
Address

Calibrated at

MTC No. EEL. BP. 12/0267

CALIBRATION CERTIFICATE

- Eastern Thai Consuiting 1992 Co., Ltd.

- 683 Moo 11, Sukhapibamn 8 Rd., Nongkham, Sriracha, Chonburi, 20230

. Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated :

Ambient Environment

Relative Humidity

Ambient Pressure

Description : Sound Level Meter
Manufacturer : Rion

Model : NL-42A

Serial No. - 00322749
Microphone : UC-52 No.196472
Preamplifier : NH-24 No.15481

Standards used :

1. Band Pass Filter Wavetek 752A S/N 90010454.

2. Condenser Microphone Brilel&Kjzr 4180 S/N 2889871

3. Decade Attenuator Ando AL-205 S/N 00464602.

Temperature

1(23£3)°C
(50 +15)%

:(101.325+1.5) kPa

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY 44042668.

5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

6. Digital Multimeter Fluke 8520A S/N 4985007.

~1

. Pistonphone Rion NC-72 S/N 00402446.

8. Measuring Amplifier Briiel&Kjer 2636 S/N 1537484,

Date of Receipt

Date of Calibration

5 Feb. 2024

5 Mar. 2024

The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permissio

Head Office

35 Mu 3 Tambon Khtong Ha. Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E_mail - cinnaistictr ar th \Wahataasass Hictr or th

Office/Laboratory
Soi 1C, Bangpoo Industnial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
F-mail - mtca@tistr or th

FM.BLMTC.002 Rev.i
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or th

~= NSC-TISITIS 17025
A-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0252 MTC No. EEL. BP. 12/0267
9. Power Amplifier Briel&Kjzr 2706 S/N 1517650.

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agilent 3d401A S/N MY44005560.

12. Programmable Attenualor Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal (est was carried out with the
direct measuremenl method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

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

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

mcasured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of conftdence of approximately 95%.

Date of Calibration 5 Mar. 2024 2/
The results relate only to the items tested/calibrated or v [
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless wri nor of TISTR

FM.BLMTC.002 Rey
Head Office

35 Mu 3 Tarnbon Khiong Ha. Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66} 0 2577 9000

Fax. (66) 0 2577 9009

P S A RPN S 1 0 SO PN Y

Office/Laboratory Office

Soi 1C. Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 1090(
Armphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

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

€ rmail b abiens s b [ L e Sty 1o
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Request No. 21-67/0252

NSC-TISI-TIS 17025
CALIBRATION 0037

NTISTA

THAI_AND INSTITUTE OF SCIENTIFIC AND TECEFNOLOGICAL RESEARCH (TISTR}Y

1. Absolute Seasitivity

MTC No. EEL. BP. 12/0267

Request No.

21-67/0252

THAILAND INSTITUTE OF SCIEN

TISTR

TIFIC AND TECHNOLOGICAL RE

NSC-TISI-TIS 17025
CALIBRATION 0037

SEARCH (TISTR)

MTC No. EEL. BP. 12/0267

3. Acoustical signal test of frequency weightings

Reference Acoustic Measured value (dB) | Deviation Acceprance Uncertainty | Maximum-permitted unzertainty Frequency Devialion irom frequency response curve(dB) Acceptance limit | Uncertainty | Maximum-penmitted uncerlainty
Signal (dB) Before adjust| After adjust| value(dB) | limit class 2(+dB) (+dB) of measurement {+dB) (Hz) A-weight é-wcight Flat i class 2 (+dB) (+dB) ol measurement (+dB)
113.92 114.0 113.9 0.0 1.0 0.30 N/A 125 0.0 0.1 0.2 135 0.45 0.6
Note: The external calibration adjustment was firstly performed. The internal calibration adjustment 1 000 -0.2 -0.2 -0.3 1.0 045 0.6
was then completzd at the display of 113.8  dB. 8 000 -0.4 -0.4 -0.4 5.0 0.45 0.7
2. Self-generated noise 4. Electrical signal test of frequency weightings
2.1 Normal test
1 Frequency_ D.cv-i;t-i-on from frequency rcspons.-e'Cur\ e(dB) ;cceplance limil | Uncertainty| Maximum-permitted uncenainty
Measured value Uncertainty Maximum-pemmitted uncertainty (Iz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)

(dB) (+dB) of measurement (+dB) 63 O-.O 0.1 0.0 20 0.20 0.6
15.8 0.10 N/A 125 0.0 0.1 0.0 1.5 0.20 0.6
250 0.0 0.1 0.0 1.5 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 0.0 0.1 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
Frequency | Measured Uncertainty | Maximum-permitted uncertainty 2 000 -0.2 -0.1 -0.2 2.0 0.20 0.6
Weighting | value (dB) (+dB) of measurement (+dB) 4 000 0.3 -0.3 -0.3 3.0 0.20 0.6
A-Weight 12.3 0.10 N/A § 000 0.0 0.1 -0.1 5.0 0.20 0.7

C-Weight 30.0 0.10 N/A

Flat 28.6 0.10 N/A

Date of Calibration 5 Mar. 2024 379 Date of Calibration 5 Mar, 2024 et 4/9
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5. Long-term stability

MTC No. EEL. BP. 12/0267

Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 02
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration 5 Mar. 2024 9
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MTC No. EEL. BP. 12/0267

7. Level linearity on the reference level range

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
137 137.0 0.0 1.1 0.30 0.3
136 136.0 0.0 1.1 0.30 0.3
135 135.0 0.0 1.1 0.30 0.3
134 134.0 0.0 1.1 0.30 0.3
129 129.0 0.0 1.1 0.30 0.3
124 124.0 0.0 1.1 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 85.0 0.0 1.1 0.30 0.3
84 84.0 0.0 1.1 0.30 0.3
79 79.0 0.0 1.1 0.30 0.3
74 74.0 0.0 1.1 0.30 0.3
69 68.9 -0.1 1.1 0.30 0.3
64 63.9 -0.1 L1 0.30 0.3
Date of Calibration 5 Mar. 2024 6/
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7. Level linearity on the reference level range (cont.)

Anticipated Measurcd Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)

59 58.9 -0.1 1.1 0.30 C.3

54 53.9 -0.1 1.] 0.30 C.3

49 48.9 -0.1 1.1 0.30 0.3

44 43.9 -0.1 1.1 0.30 0.3

39 389 -0.1 1.1 0.30 0.3

34 339 -0.1 1.1 0.30 0.3

29 28.9 -0.1 1.1 0.30 0.3

28 28.0 0.0 1.1 0.30 0.3

27 27.0 0.0 1.1 0.30 0.3

26 25.9 -0.1 1.1 0.30 0.3

25 25.0 0.0 [.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Range
value (dB) value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
30-130 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration 3 Mar, 2024
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8. Level linearlity including the level range control

Atreference level at 5 dB greater than the under-range on a level range

N Anticipated Measured Deviated Acceplance Uncertainty Muximum-;‘c:r-xi;e‘d uncertainty
o
e value (JB3) value (dB) value (dB)|limit class 2(-dB)|  (+dB) of incasuremenl (+dB)
30-130 85 35.0 0.0 la) 0.30 0.3
9. Tone burst response
-:I:ime Taoncburst Measured | Deviated Acceplance Uncertainty | Maximumn-permitted uncertainty
Weighling Duration, Th{ms) | value (dB) |value (dB)| limit class 2(d3) (+dB) of measurement {(+dB)
200 126.1 0.1 +1.0 0.20 0.3
Fast 2 109.(; 0.0 11,05 -2.5 0.20 . 0.3
0.25 100.0 0.0 +1.5:-5.0 0.20 0.3
200 119.6 0.0 +1.0 0.20 0.3
Slow
2 100.0 0.0 +1.0:-5.0 0.20 0.3
200 120.0 0.0 -: 1.0 0.20 0.3
SEL W 100.0 0.0 +100-2.5 0.20 0.3
0.25 91.0 0.0 +1.5;-5.0 0.20 0.3
Date of Calibration 5 Mar. 2024 8/9
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10. Peak C sound level
Number of cycles in Anticipated | Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
Complete cycle 1254 125.3 -0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
Negative half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) |limit class 2(+dB)|  (+dB) of measurement (+dB)
136.6 136.6 0.0 1.5 0.20 0.25
12. High-level stability
. Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Tine value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 03 0.10 0.1
End 129.0
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Certificate No.: S2402-0651-01

Certificate of Calibration : -
Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.325 kPa 23.0°C 50 %RH
Certificate No.. §2402-0651-01 Measurement conditions: 100.87 + 0.10 kPa 23.5+1.0°C 57.0 £ 2.0 %RI
1. Indication at the calibration check frequency
Customer: Eastern Thai Consulting 1992 Co., Ltd.
683 Moo 11, Sukhapibam 8 Rd, Reference Measured value Deviated Acceptance
Nongkham, Sriracha, Chonburi 20230 Acoustic Signal (dB) value limit
(dB) Belore adjust After adjust (dB) (dB)
93.9 . 93.9 93.9 0.0 +1.0
Date of calibration: 2024-03-04 Note: [ndication at the checked calibration trequency was adjusted to 93.9 dB by the sound calibrator Type NC-75 S/N: 34234713
2024-03-26
Date of issue: 2024-03-26 2. Self-generated noise
Instrument Calibrated: Sound Level Meter
Manufacturer: Rion B Measured value
Model: NL-42A (Meter), UC-59 (Microphone), NH-25 (Preamplifier) Frequency weightings (dB)
Serial no: 00322755 (Meter), 21960 (Microphone), 22336 (Preamplifier) A-Weighting 10.8
C-Weighting 153
Z-Weighting 20.7
Calibration and verification performed:
Acoustical levels are stated relative to 20pPa. Other dB levels are relative values. 3. Electrical signal test of frequency weighting at 91 dB
The reported expanded uncertainty of measuremnent is stated as the standard uncertainty of measurement
multiplied by the coverage factor k, which with the reported effective degree of freedom corresponds to o q 7
. i Deviation from various frequency weighting response curve
coverage prabability of approximately 95%. Frequency
The sound level meter instrument submitted for periodic testing following the periodic tests of [EC 61672-3 : 2013. (Hz) A-Weighting C-Weighting Z-Weighting Acceptance limit
(dB) (dB) (dB) (dB)
Preconditioning: 63 0.0 0.0 0.0 *2.0
The equipment was preconditioned for more than 16 hours at the specified calibration temperature and humidity. 125 0.1 0.1 0.0 £1.5
250 0.0 0.0 0.0 +1.5
Instruments and Program: IS(:)(:)O g(l) g(l) g(‘) z:g
A complete list of instruments, hardware. and software, thar has been used for this calibration is separately 2000 o1 ol o2 2.0
available from the calibration labaratory. 1000 03 03 03 3.0
Equipment standards used: 8000 0.1 0.1 0.0 *5.0
- Sound measuring equipment calibration unit 483B S/N31083
- Digital multimeter Keysight S/N HP34401A
- Ultra-low distortion function generator Stanford SRS DS360 S/N123625
- Acoustic sound calibrator class 1 Nor1256 S/N125626542
- Combined Pressure, Humidity and Temperature Transmitter PTU300 S/NM2520568
Traceability
The measured values are traceable to following the ISO/IEC 17025 laboratories:
Sound Pressure Level: EEI, Thaitand
Reference Pressure,.Humidity and Temperature: TPA, Thailand Date of calibration :  2024-03-04
Voltage: TPA, Thailand
Frequency: TPA, Thailand g 2024°02-26
’ Date of issue : 2024-03-26
Tivs certificale of calibration is issued by Acoustic Labaratory Thailand (ALT) [t also states that the laboratory has a subis(a

accredited or national calibration laboratories This ceruficate may not be reproduced otherha

Registration number 0105564086215
6/57 Poemsin Soi 42, Sai Mai, 10220 Bangkok Thailand
Tel (+66) 02-1296780 Email. infol@altbkk com
Page lof8 www altbkk com Page 2 of 8
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4. Frequency and time weighting at 1 kHz '
4.1 Frequency weighting at 1 kHz Certificate No.: §2402-0651-01
6. Level )i it th fi 1
A Dered T evel lincarity on the reference level range
Frequency weightings value value limit 6.1 Measured at 31.5 Hz
(4B) (aB) (@B) ' '
é 94.0 0.0 +0.3 Anticipated Measured Deviated Acceptance
= ng 8'0 0.3 value value value limit
: 2 = (B) (dB) (dB) (dB)
0 1

4.2 Time weighting at 1 kHz g; 0 :;8 3 8 ::

92.6 2. . :

Measured Deviated Acceptance 93.6 33 g g g z: :

Time weightings value value limit 94.6 94‘6 O'O " |'|

(a8 (B {4B) 95.6 956 0.0 ]

Fast 94.0 0.0 £0.3 96.6 9.6 0.0 I

Stow 94.0 0.0 +0.3 340 340 5.0 N

L 29 L2 203 79.0 79.0 0.0 Tl

5. Long term stability —6]‘9‘8 zgg 8(0) i{ :
Ty = - 64.0 64.0 0.0 1.1

Time interval Start level Stap level ::II?J? ccl?;iatnce 59.0 59.0 0.0 =l
54.0 54.0 0.0 1.1

(mm:ss) (dB) (dB) (dB) (dB) T oo 5 =

28:58 94.0 94.0 0.0 #0.3 440 241 1 o L

40.0 39.9 | -0.1 £1.1

39.0 389 -0.1 *|.1
38.0 38.0 0.0 +1.1
37.0 37.0 0.0 1.1
36.0 36.0 0.0 ).l

Date of calibration : 2024-03-04

2024-03-26
Date of issue : 2024-03-26

Date of calibration : 2024-03-04

2024-03-26
Date of issue : 2024-03-26

Registration number 0105564086235
6/57 Poemsin Soi 42, Sai Mai, 10220 Bangkok Thailand
Tel (+65) 02-1296780 Email’ info@altbkk com i
wwwaltbkkicom Page 3 of 8 Registration aumber 0105564086235
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6.2 Measured at 1 kHz

Date of calibration :

Date of issue :

Anticipated Measured Deviated Acceptance
value value value limit
(dB) (dB) (dB) (dB)
94.0 94.0 0.0 +].1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1-1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +i.1
124.0 124.0 0.0 +].1
129.0 129.0 0.0 +].1
132.0 132.0 0.0 +]1.1
133.0 133.0 0.0 +i.1
134.0 134.0 0.0 E3!
135.0 135.0 0.0 £1.1
136.0 136.0 0.0 +1.1
94.0 94.0 0.0 +l[.1
89.0 89.0 0.0 +l.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +l.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 1.}
49.0 49.0 0.0 +l.1
44.0 44.0 0.0 +1.1
40.0 40.0 0.0 +1.1
39.0 38.9 -0.1 +1.1
38.0 38.0 0.0 +1.1
37.0 36.9 -0.1 +1.1
36.0 35.9 -0.1 1.1

2024-03-04

2024-03-26

2024-03-26

Registration aumber 0105564086235

6/57 Poemsin Soi 42, Sai Mai, 10220 Bangkok Thailand
Tel {(+66) 02-1296780 Email info@altbkk com
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6.3 Measured at 8 kHz

Date of calibration :

Date of issue :

Anticipated Measured Deviated Acceptance
value value value limit
(dB) (dB) (dB) (dB)
94.0 94.0 0.0 +].1
99.0 99.0 0.0 1.1
104.0 104.0 0.0 1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 *+].1
119.0 119.0 0.0 +[.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
130.9 130.9 0.0 +].]
131.9 131.9 0.0 +1.1
132.9 132.8 -0.1 +].]
1339 133.9 0.0 1.1
94.0 94.0 0.0 11}
89.0 89.0 0.0 +|.1
84.0 84.0 0.0 1.1
79.0 789 -0.1 1.1
74.0 74.0 0.0 )1
69.0 69.0 0.0 +1.1
64.0 63.9 -0.1 +1.1
59.0 59.0 0.0 +].1
54.0 53.9 -0.1 1.1
49.0 48.9 -0.1 *1.1
44.0 43.9 -0.1 1.1
40.0 39.9 -0.1 1.1
39.0 38.9 -0.1 +1.]
38.0 37.9 -0.1 +].1
37.0 36.9 -0.1 1.1
36.0 359 -0.1 +1.1

2024-03-04

2024-03-26

2024-03-26

Registration number 0105364086235

6/57 Poemsin Sai 42, Sai Ma, 10220 Bangkok Thailand
Tel (+66) 02-1296780 Email. info@allbkk com

www altbkk com
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7. Tone burst response

Time Tone burst duration, Th Measured Deviated Acceptance
) duration, Th value value limit
weightings
(ms) (dB) (dB) (dB)
200 133.0 0.0 +1.0
Fast 2 116.0 0.0 +1.0,-2.5
0.25 107.0 0.0 +1.5,-5.0
200 126.6 0.0 11.0
Slow
2 107.0 0.0 +1.0,-5.0
200 127.0 0.0 +1.0
SEL 2 107.0 0.0 +1.0,-2.5
0.25 97.9 -0.1 +1.5,-5.0
8. Peak C sound level
Anticipated Measured Deviated Acceptance
Number of cycles in test signal Value value value limit
(dB) (dB) (dB) (dB)
Complete cycle 128.4 127.4 -1.0 +3.0
Positive half cycle 130.4 130.1 -0.3 +2.0
Negative half cycle 130.4 130.1 -0.3 +2.0
9. Overload indication
Measured value (dB) REviRIEd Acc?pt.ance
value limit
Positive one half cycle Negative ane half cycle (dB) (dB)
139.1 138.9 0.2 +1.5
10. High level stability
Initial level Final level Deviated value Acceptance limit
(dB) (dB) (dB) (dB)
135.0 135.0 0.0 +0.3

Date of calibration :  2024-03-04
2024-03-26

Date of issue : 2024-03-26

Registration number 0105564086235
6/57 Paemsin Sor 42, Sai Mai, 10220 Bangkok Thailand
Tel (+66) 02- 296780 Emaii: info@altbkk com
www allbkk com

Page 7 of 8
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Acausihiz Laboratony
Pt and

Certificate No.: S2402-0651-01

Uncertainty of measurcment |

Parameters Uncertainty

1. Indication at the calibration check frequency 0.12 dB
2. Self-generated noise

- Frequency Weighting A 0.090 dB

- Frequency Weighting C 0.13 dB

- Frequency Weighting Z 0.090 dB
3. Electrical signal test of frequency weighting 0.13 dB
4. Frequency and time weightings at 1 kHz 0.13 dB
5. Long term stability test 0.10 dB
6. Level linearity on the reference level range 0.14 dB
7. Tone burst response 0.14 dB
8. Peak C sound level 0.13 dB
9. Overload indication 0.13 dB
10. High level stability test 2.10 dB

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

Remark : The acoustical signal test of frequency weighting at 125Hz, 1kHz, and 8kHz is not included, along
with correction values for environmental conditions in a free-field or diffuse field, and the effect of

reflection and diffraction on the measurement microphone and the sound level meter.

Replacement Calibration Certificate for calibration certificate number $2402-0651

.F L
_ Nihatan
Calibrated By: suss dlise saimes s bibadsb s
{Mr.Athakom Sumphan)

Approved By ik it siai
(Mr.Pitupong Sarapho)

Date of calibration :  2024-03-04
2024-03-26

Date of issue : 2024-03-26

Registration nwnber 0105564086235

6/57 Poemsin Sor 42, Sar Mz, 10220 Bangkok Thailund
Tel (+66) 02-1296780 Email. info@alibkk com
www altbkh com

Page 8 of 8
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SOUND LEVEL METER
MODEL :  NL-42A

SERIAL No. : 00322746



SITHIPORN ASSOCIATES CO., LTD. N SITHIPORN ASSOCIATES CO., LTD.

e
CALIBRATION LABORATORY o i O NI ila;%m« N CALIBRATION LABORATORY SITHIPORN,
451-45)/1 sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thalland KA e 451-451/1 Sirinthorn Road, Bangbumru, Bangplud. Bangkok, 10700 Thailand assoctates - =
Tel. +66 2433 833 Email : callbration@sithiphorn.com CALIBRATION 0384 Tol. +66 2433 833] Email : calibration@sithiphorn.com 2‘:&;:‘5;5 le';;j
Cert. No. : ACL24229 Cert. No. : ACL24229
Bagess o iliofi8 Job No. : VC6TACO117
1 1 1 ages fr
Callbratlon Certlficate Calibration Proccdure : CP-AC-01 = o
Equipment : SOUND LEVEL METER
Manufacturer : RION Calibration Method :
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24 This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
Serial No.: 00322746 / 196469 / 15478 The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
ID No.: - Standard Instruments,
For tests results of each items were made by observation of each Instruments display and also with SLM's display.
Condition As Found : GOOD Condition of this result of calibration :
1. Reference Standard Instruments :
Customer : EASTERN THAI CONSULTING 1992 CO., LTD. Instrument Model Serial No. Cert. No. Due Date
SAHA GROUP INDUSTRIAL PARK, 683 MOO 11, Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
NONGKHAM, SIRACHA, CHONBURI 20230 THAILAND. Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Location : = Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Ambient Temperature : (23.0+3) °C Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Pressure : (1013 +£3 ) kPa Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Relative Humidity : (500 £20 ) % Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25
Received Date : 02 JULY 2024 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Calibration Date : 10-11 JULY 2024 3. This certificate is traceable to the international system of unit maintained at :
Date of Issue : 15 JULY 2024 3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).
Calibrated by : Nathakomn Pisutpaisan

Approved by :

This certificate is issued in accordance with the requirements

other than in full, except with the prior written approval of th
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SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN, R/ CALIBRATION LABORATORY SITHIPORN

associates " 451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates

NSC-TISI-TIS 17025 Tel. +86 2433 8331 Email: calibration@sithiphorn.com NSC-TISI-TIS 17025
CALIBRATION 0334 CALIBRATION 0394

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumiu, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphorn.com

Cert. No. : ACL24229

JobNo. : VC67AC0117 (;:: N1:° : :gz‘;:zczlfl -
Pages : 3o0f8 Page 4of8
Summary of Measurement Result : Result of calibration :
1. Absolute sensitivity
Uncertainty Maximum-permitted Refcrence Measured Acceplance
Parameter @B) uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity 0.2 N/A 93.9 (93.94) 93.9 0.0 +0.3
2. Self-generated noise 02 N/A
3. Acoustical signal tests of frequency weightings 2. Self-generated noise
125 Hz 0.3 0.6 2.1 Normal test
1000 Hz 0.3 go [ Measured Value
8000 Hz 0.3 0.7 (dB)
4. Electrical signal tests of frequency weightings 14.6
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7 2.2 The microphone of the sound level meter was replaced by clectrical signal input device.
For > 10 kHz to 20 kHz - 1.0 Frequency Weighting
5. Frequency and time weighiings at 1 kHz 0.2 0.2 Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight 10.8
7. Level linearity on the reference level range 0.2 i 0.3 C - weight 17.0
8. Level linearity including the level range controt 0.2 0.3 Flat 22.9
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35 3. Acoustical signal tests of frequency weightings
11. Overload indication 02 0.25 Meter free-field acoustic response at a level of 84 dB
12. High level stability 0.1 0.1 Frequency Deviation from various frequency weighting response curve (dB)
$Hp Flat C-weight A-weight Aeceptanos
Limits
125 -0.8 -0.8 -0.8 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.5 0.6 0.6 £5.0
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphorn.com

SITHIPORN

associates

J

4, Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. :

Job No.
Pages

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Emgail : calibration@sithiphorn.com

SITHIPORN;

associates .

NSC-TI5I-TIS 17025
CALIBRATION 0324

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight Acespiace
Limits
63 -0.1 -0.1 -0.1 +2.0
125 0.0 0.0 0.1 +|5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated Accept
Frequency at initial at final Value Limi
Weighting (dB) (dB) (dB) (dB
A - weight 94.0 94.0 0.0 +0.

Cert. No.

Job No.

Pages

7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 +1.1
136.0 136.1 0.1 +1.1
135.0 135.1 0.1 +1.1
134.0 134.1 0.1 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.1 0.1 +1.1
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 +1.1
114.0 114.1 0.1 +1.1
109.0 109.1 0.1 +1.1
104.0 104.1 0.1 +1.1
99.0 99.1 0.1 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 +1.1
28.0 28.1 0.1
27.0 27.0 0.0
26.0 26.1 0.1
25.0 25.1 0.1

: ACL24229
1 VC67ACO0117
: 60f8
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SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.

. CALIBRATION LABORATORY -
451-451/1 Sirinthorn Road, Bangbunru, Bangplud, Bangkok, 10700 Thailand associates B 451-451/1 Sirinthorn Road, Bangbumiu, Bangplud, Bangkok, 10700 Thailand associates ™
Tol. +66 2433 8331 Email: calibration@sithiphorn.com ::f;;s;;:)s;;g;i Tel. +66 2433 8331 Email : calibration@sithiphorn.com ::ﬁ-;;s;‘:g;;g;i
Cert. No. : ACL24229 Cert. No. : ACL24229
Job No. : VC67AC0117 Job No. : VC67AC0117
Pages : 7of8 Pages : 8of8

8. Level linearity including the level range control

11. Overload indication

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits Measured value ( dB ) Deviated Acceptance
(dB) ! (dB) (dB) (dB) Positive Negative Value Limits
Auto 94.0 94.0 0.0 +1.1 one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.5
9. Tone burst response
Time Tone burst Anticipated Mecasured Deviated Acceptance 12. High level stability
duration, Tb Cycle Value Value Value Limits
Weighting (ms ) (dB) (dB) (dB) (dB) SLM Display | SLM Display Deviated Acceptance
0.25 ! 108.0 107.9 0.1 1.5;-5.0 Frequency at initial at final Value Limits
Fast 2 8 117.0 117.0 0.0 1.0;-2.5 Weighting (dB) (dB) (dB) e
200 800 134.0 134.0 0.0 +1.0 A - weight oo — = s
Sid 2 8 108.0 108.0 0.0 1.5;-5.0 : 2
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1,0

The reported uncertainty is bascd on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximatcly 95 %
10. Peak C sound level

Number of cycle Anticipated | Measured Deviated | Acccptance - = EndolEsbrSHaRlEERnTat T
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 1353 -1.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB)
Continuous 133.0 133.0
Positive half cycle 1354 135.1
Negative half cycle 135.4 135.1

= =ne T T P e S T R LICETY OIS R 444 et e
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BAROMETER

Serial No. : N/A[S41020124]



CALIBRATION LABORATORY Co.,LTD. adag

2/10-11,14, 55 Soi Prasert Manukil 29 Yaek 4, Prasent Manukil Rd .Ladphrao, Bangkok 10230 ﬂac MRA ARS) Saomeial s ailaines Wt

CEMEUI TR

Tel 02576-0353-4 Fax: 02-578-2672  wwnw callaboralory coni E-niail sale@cai-faboralory.con

CLC

Accredited ]

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE i BAROMETER
MANUFACTURER g BARIO
MODEL /TYPE 1 N/A

SERIAL NO. 3 N/A[S41020124]
CLID. NO. i 212500828

JOB CONTROL NO. ¥ 250507051351

CALIBRATION SERVICE : M iN-LABORATORY [l ON-SITE

CUSTOMER EASTERN THAI CONSULTING 1992 CO., LTD.
683 MOO 11, SUKHAPIBARN 8 RD,

NONGKHAM, SRIRACHA, CHONBURI 20230
DATE OF RECEIVED : 07 May 2025 DATE OF ISSUED : 09 May 2025

The report of calibratiun shall not be reproduced except in full without approval of the Calibration Lubaratory Co,, Ltd,

This Calibration Certificate documents the traceability (o national standards, which reallze the units of measuremeut secording

to the Internutlonal System of Units (SI)

Certificate No. Q25051351

F3-011-05/12-23

elecabibnation

.-.-'I".l'._,

Tel 02-578-0353-1 Fax 02 5782672 vy Ldlllbwalur‘, com  E-mal adle@uﬂ labuiatory cam

CLC
Arcredited
B 1S

REPORT OF CALIBRATION

FOR

NOMENCLATURE i BAROMETLER
MANUFACTURER i BARIO
MODEL/ TYPE 8 N/A

SERIAL NO. i N/A[S41020124]

DATE OF CALIBRATION 3 08 May 2025

ENVIRONMENT CONDITIONS :

Temperature : (231 2)°C Relative Humidity : (55F 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPPP-08 according to DKD-R 6-1 as calibration puidelines,

The calibration was performed by direct measurement with Reference Pressure Monitor

which muintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

Reference Pressure Monitor, Fluke Model RPM3 S/N. 829,

TRACEABILITY :
The measurements are traceable to International System of Units (S1), through National Institute of Melrology (Thailand).

Cerificite No. MP-0245-24, Due Date 11 November 2025

UNCERTAINTY :
The reported uncertaiaty is based on a standard uncertainty mulliplied by coverage factor ot & = 2. It has been cvaluated

according to the "Catibration of Pressure Gauges (DKD-R 6-1)" which provides a tevel of confidence approxinialely 95%.

Certificate No. Q25051351

F3-011-05/12-23
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CALIBRATION LABORATGRY Co, LTD.

2110-11,14,55 Soi Prasert Manukil 29 Yaeh 4. Fraserl Manuhit Rd . Ladphrao, Banghok 10230

Tel 02-576-0353-4 Fan 02-5/8-2672  waw il faboralory.com  E-mait sale@cal liboratwry com

CLC

T T

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment

The DUC was exercised by applying a knuwa pressure from its zero o full scale | times, Then 2 serics of known

gauge pressure were upplied. The STD reading were recorded and the means value were 1eported in the table below.,

CALIBRATION DATA

CORRECTION OF PRESSURE

STD Reuding ( hPa) Curreclion { hPa)
DUC Test point ( hPa )

Up Down Up Down
990 990.7 990.7 +0.7 +0.7
1000 1000.7 1000.8 +0.7 +0.8
1010 1010.8 1010.8 +0.8 +0.8
1020 1020.8 1020.9 +0.8 10.9
1030 10309 1030.9 +0.9 +0.9

Uncertainty of measurement = 0.7 hPa
Transmitting fluid : Air.

Note. The Seope ol Accredited ANAB Certificate No, ACDM-2814 Version 015 Page 44 of 63

This reportis valid for the above stated insteument/s only.

it End of Certificate ###

Cerlifieste No, 25051351

F3-011-05/12-23
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GAS CHROMATOGRAPH
Model : GC-2010 PLUS AF

Serial No. : C12095200986



SHIMADZU GAS CHROMATOGRAPH SYSTEM

ZEMGC-3379F

GC-2010Plus Series

Operational Qualification

System Nume

System 1D No.

Installation Site_

Operational Oualiﬁua[i;n-l Report

.G“.‘._.(‘:X"T-' m,--ll'u,.,l,w-[‘\"r- L \\.\\!\ On I:" s

.\-‘lﬁ\w !".l_“'_\_ Yo GC _h{

The undersigned perlormer teporls that the Operational Qualification Protocal hus heen successtully completed tor the 1

syslem sldled above

« Performer

The undersigned reviewet ad manager report that the pertormer has cumpleted the Operational Quulilication Protocol

sucvesstully

« Reviewer

* Munager

Sigmature a\m Date

N Ay \

Print A Vupasa (\)u-\.\,.‘\\: “ 15 107 Y

LI L .o galtt i n e >
fide (:w- vl " “ et

Company ‘\"-:.\w- -:'--\.'\_{'\_( C" ‘L‘\ o

i Al
Sighature r7 - 703 Dae

VR e o

v b )
PrAnt {7y Downgy ERRVALIR AL
Al Ea

it Scientid

Company l[ h-.\l.[\.“ _\\.-... ‘-‘\(uv'- ul\l\-"l‘-‘ 14 LW?_{\;__(;’ LI‘I (/{_
s

Signature ‘}Oﬁ)ﬁﬁ

prim_ Nuw,

e WS

Date

R 01 et

comany Fodeew Wan Covadlon 1 Goo YA

Operational Qualification Operational Qualification Record

3. Operational Qualification Record

Il the wnit is included in the system to be inspeeted, place a checkmark in the “Applicable” box. LI the unit 1s not
included in the system, place a checkmark in the “Not Applicable™ box. Enter a diagonal line in the Tass/Fuil
cheekbox for “Not applicable” ilems.

Here, Juspretion results are recorded along the procedure of Chapter 4 in Operational Qualification Protocol.

Maodel Name GC-2010P1us M T
Compunent {1 L pQT [VEsd / %
| Seoal Number (S/N) Chr 2 oo » 2 0 o 91 C
t No | ltem Criteria [ Results Pass | bul
[ Ioisplay, LED | Verity the ] AULEDS light. [en | = | o
1y st display and | e - | IS, T Sy
{ | 1LED | Scx_cun contrast  adjustvent s Display r P J/( o
| | _wperation. | possible, o "
o — — |- : { i = =
im""d'"d ! Verily the "Good"  displayed  as  the  result of the
. belsdigmostic | ostatus and |'clf<kliu sostic test G 0( ;f 0
= et operation ol |I’ L : 00
| all pats. P o
Finmware Verily the |-\"rl.~:uln number and build pumber | Ve Version: .\ B
wetsion cheek program e displayed. | Build Nu.: 201
e » | E—— = : 3 :
i versions Phe version No. and build No. | . led Vetsion; 7 ki / r
imatchics  the  conoolled  version (‘}om;;w “ .
| - mumber. _ i <t 0_'____ BuildNo.:  2¢7
{lemperatire Verify that | TEME LED Fights green [}
1 | A Rl e .
pest | lemperalie | Digplayed Feinperiture : ! Set value |
i | control is aclual values | controller (Name)
| | normal agree wlme zr COL e Ko 0°C
set values
] ,A W
within A N 300 s 0 o "C
I | 11.0°C O N2 “C
' TOETI | o 8o .wiC '
I O DE12 e
I | 0O ALG °C
| O auxa e
‘ - O AUXS e
| Colomu mlet | Verity lhe Pressure gauge
pressure Lest | acearacy of Inspgclnm Pressure pauge cotrcction value 0 .LkPa
: the coluwmn /'E“)‘"g auge readi 4% kPa
inlet pressurc 10.04 3.0kPa : 2 % kpa
! | | :
i | . Pressure gauge .
| | | Inspgurwn pressuce gauge corigution value O 4 kPa M/ .
o | Ll Pressute gaupe reading v !
. )ﬁ,oo.():r 200kPa Pressle ELRY IR
| Posl-correction |
i | _ Pressure gauge
| m:ar{ clinn pressure gauge carrection valie
repding ressure gouge reading | 49 7 4 kb
JA500.08 35.0kPu Prossure gauge IATe. | oo
360 Kk
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Operational Qualification Operational Qualification Record

Operational Qualification Operational Qualification Record
1 1 1 7
| H | | | Pt : T Y=o
No hoim Critena Resuls Pass | i 32 AOC-20i Auto Injector ,,f_[’.'f Applicable [1 Not Appllcablel
| Messure . Verily that the | Monnored pressute 6 minutes afier start 2 NG AP
| pragrmitest | pressaie 250.0 + 5.0 kP A win injec
S | g | _ ; ¥ L
3 | Eni!"::::‘ Inspeetion pressure gauge veading 8 mitutes atlee star 9 = O P M \ - —— -
: | nﬁr\ \li\ 2300+ 20.0 kPa 120 kb | Modul Name AOC-20i
| | nornully
1 | = L wrnent 10 (% ¥ g
Flowrate test | Venly the | Septum purge vent mensured (ow rae Septin purge | 4o || § Component 1L LNyt 043
avearacy ol L 304 10wl /min 3.0 midmin | *7 Seriul Nu, (S/N) A 92 4 Q R4 I 094 0 9
| the  full-tow e : - il
| seplum S, | |
: oz T e . ™ e vl 2 {1
| purging, [;I Total of septun puige and spht vent flow rate values | = S B No. | fi Criterii i Results o g |
| 1001 3.0mL/men Totl ] |
1o % wlimin 1 1 = - T - - | TSI -
. v Display, LTI | Verify the display and LED | All LEDs tight, except decimal point | - Jf—']/ U
| Snll\l’.v‘z'"l lest | operation "
| 1 | | Vi . | T ST 5 ”
| CITotal of septum purge and split vent fow rate values Ve mLanm / 0 , | ROM ., RAM | Verily thal ROM und RAM | Display shuws "000" Displuy: 000 Ala
i | 2004 20mLimio Tl 15 | selrt wis | memary operates normaliy 2
| | | e I'¥ =1 Verly the [ Version
! | L1 II:II::‘:;;”‘I. o [:Ii::l)ﬂl\l | Version nuraber i displayed N:Mu" N
| a1 of s v and snlil vo et vl | PV vent 3 e 5 ! L1 — e o \
Dol ‘,:[ '\Lp:u".] Dltl’gL. 'u.ld solit W enifflosgraicgulis 421 ml/min | | vesion The version number ruatches the Contraled '
1UU_: -‘{.uﬂ.‘nun(( wrier glax..'l\.l:) . | Tl | | | controlled version mumbe | Ver.No. 4
ol QLALLM purge and spt vent How e values | Basie | Verity that the auto | Sample injecled into the GC and GC -
| S0OE dSinL/min{Cuirier pus:lie) L49  winin | o ? iy . . R X | -
! 2 - 4 | Gperaboniest | pjector basic operation is | aperalion siarts. ’ “d o
| Unlumn  oven ! Verity |hu. lnspection Lemperature femp. correction vulue 0 .a"C | correcl,
] tusl | a!ccuuu:y | ol sensor disployud value Teop. sensor reading 592 .0°C -
Pthe column o
oven 30.043.2°C Correcled lemp. value 5 A G C )
| lennperatune Inspection temperature Temp. correstion value a7 “C NGIEARAI EaD. . . DL ITsvstomasuls TEchr
§ y ) A Not Applicable O Duul system, sub injector
| ! sensar displiyed value Temp. sensor reading Yooy e . 4 - ij oLADRIADIE - WS "h‘-—‘l‘j
LI | 150.014.2'C sorrectod L N A K o /r - [ - - — — - IS— —_—
i I Corrected temy. value h.D .4 °C | Mudel Name AOC-20i
| | Inspection wemperature | Temp. corection value -p.q°%C “miponent 10
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Operational Qualification Operational Qualification Record

Operational Qualification Operational Qualification Record

313 AOC-20s Auto Sampler Ai)gl_lc_lbk O Not Apilliu.tblul 3-4  SP1.-2010Plus Split/Splitless Injection Unit

[0 Applicable Ff Not Applicabld

Moudel Nanw AOC-20s |
Component [1) Laag (gl , i R et e S A " = 2 R A e .
o TS 3 Model Name SPL-2010Plus |
CL 14 {3 T . q i " % L, [ N 'y 3 ) r
e L | ¢ | y 5o o0 DR oy o Uomponen 113
T o
. [ | I Setral No. (SN)
No | liem | Criterta Resulls | G | .
| | | | | T
| | : o - : . S | e
1 il | Verity that the auw sampler busic LED lights preen, ot red. e . ] N ‘ I Crileria Results Favi | Bl
| operstion lest | operation is cadect - !/( I ! . R I
| IR . | - T s ‘| Colwnn Vaily the X Pressure gauge comection KPa
1| it Vairy the i Version number 1s displayed Vetapin N h g | bt | ““"”"'CY ol ":“’ :_:;Elc;:u“ pressuie BAOBE | walue s =
vt Clieck | proprany I DA = T Tessure | column inlet > FSELTL 2 Py
| vetem e l, \L | The veralun number malches the Comruled M L o | | p_f“ | e C110.0= 3.0kPa £ 1eEIG i kPa
velatlon, H | test pressurc. = 2% b E . T
| | | cunirolled version number Ver, No | ! | Post-correction reuding . kPu
I | Pressute gauge correction
!i i luspechion pressure paupe | yqjpe ¢ .. kPu
1 reading e i I
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! 02000120 OkPa - o8
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| | _ ) Piessure guuge correction LP:
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‘ [ D1500.0£35.0kPa
| L} P - kP‘“’
| Pressure Virify that the iitared pressure 6 minuies ahler s
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| g | pressure 2 + 5.0 kPa o o ) bt T
| | test | progiam . = R |
1 | operates Inspection pressure gauge reading 8 munutes aller star \Pa
R N L L N S| .o
| Flowrae Verify the | Septuni purge vent measured flow rate Sepuum purge
| s aceuriey ol the | 3.0 1 0ml/mn mlniin
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i = 1003 0mL/min Towl
| -
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| 500+ 35mimin{Carnier eas He) ____mlimin



Kulpreeya
Rectangle

Kulpreeya
Rectangle


Primary Flow Calibrator

Serial No. : 110619, 207510



2110-11 1,55 Soy Prasert Manukit 29 Yaek 4. Prasent Manukil Rd . Ladphrao, Bangkok 10230

y gggg CALIBRATION LABORATORY (0., LTD.
VA

Tel 02-578-0353-4 Fas: 02-578-2672  wwaw cal-laboralory com  Ema. sale@cal-laboratory com

Arc (l.'l,l[uell.
FOR
NOMENCLATURE 5 FLOW METER
MANUFACTURER : BIOS INTERNATIONAL
MODEL /TYPE : DEFENDER 510-L
SERIAL NO. H 110619
CLID. NO. H 212500238
JOB CONTROL NO. § 250128010260
CALIBRATION SERVICE i M IN-LABORATORY [ on-siTE
CUSTOMER EASTERN THAI CONSULTING 1992 CO., LTD.
683 MOO 11, SUKHAPIBARN 8§ RD,
NONGKHAM, SRIRACHA, CHONBURI 20230
DATE OF RECEIVED : 28 January 2025 DATE OF ISSUED : 31 January 2025

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

s

8 CALIBRATION LABORATORY CO.LTD. . o .8

A1IN-11 55 Soi Prasert Manolat 29 Y

NS Mationut Acctedietion Board

4. Pravart Maruhit e Ladnhiac, Bangkak 10230

Tel 0287803531 Fzv 02-570-2672

faboralery com E-mad sale@caklaboratory com

REPORT OF CALIBRATION

FOR

NOMENCLATURE i FLOW METER
MANUFACTURER i BIOS INTERNATIONAL
MODEL / TYPE % DEFENDER 510-L
SERIAL NO. : 110619

DATE OF CALIBRATION ! 29 Japuary 2025

ENVIRONMENT CONDITIONS :

Temperature : (31t 2) °E Relative Humidity : (SSi 10) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPPF-03. The calibration was performed by comparison

with Gas Flow Meter which refers to the standard condition of 101.325 kPa and 0 °C.

REFERENCE STANDARD USED :

Gas Flow Meter, Alicat Scientific Model M-500SCCM-D-DBI15 S/N. 261329.

TRACEABILITY :
The measurements are traceable lo International System of Units (SI), through Chell Intrument Ltd.

Certiticate No. N037063, Due Date 26 February 2025.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with (he table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

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

Certific|

F3-011
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7A ) CALIBRATION LABORATORY Co.LTD.
2 i

2:10-41 %0 55 S Prasert Manikil 29 Yaek 4 Praser Manukil Rd L adohrao Bajkok 10230

Tel 02-578-0353-4 Fav. 02-578-2672  ww» cal laboraiory com  E-mad sale@cal- sboraary com

e

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and zssociated measurement uncertaintics of the

measuring flow meter.

CALIBRATION DATA
FLOW METER RESULT
Nominal Value STD Applied DUC Reading Correction Uncertainty
( cc/min ) ( cc/min ) { cc/min) ( ce/min) +( ce/min )
0 0.00 0.00 0.00
50 50.00 48,75 +1.25 2.10
100 100.00 97.66 +2.34 2.10
200 200.00 195.22 +4.78 2.10 |
300 300.00 292.56 +7.44 2.10
400 400.00 390.82 +9.18 2.10
500 500.00 490.04 +9.96 2.10

Technical Note. Media of Gas : Air
Setting Temperature 0 ° C ; Pressure 101.3 kPa

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 014 Page 49 of 68

This report is valid for the above stated instrument/s only.
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) CALIBRATION LABORATORY CO0.LTD.

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

Tel 02-578-0353-4 Fax 02-578-2672  vaww callaberalary com  E-mal sale@carlabaratory com

Acerediten
OIS 3700

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 1 FLOW METER

MANUFACTURER i MESALABS

MODEL / TYPE ¥ DEFENDER 510-M

SERJAL NO. 3 207510

CLID. NO. ¥ 212500237

JOB CONTROL NO. : 250128010259

CALIBRATION SERVICE 2 [Z IN-LABORATORY O on-siTE
CUSTOMER : EASTERN THAI CONSULTING 1992 CQ., LTD.

683 MOO 11, SUKHAPIBARN 8 RD,
NONGKHAM, SRIRACHA, CHONBURI 20230

DATE OF RECEIVED : 28 January 2025 DATE OF ISSUED : 31 January 2025

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

aration

% CATJBRATION LABORATORY Co.1TD.

2010-11 14,55 Sui Prasent Manukit 20 Yaek 4. Praserl Manukit Rd 1 adpiheae, Banghel, 10230

lel UZ-573-0505- Fax 02-578-2672 v caklaboralory com  E-mail sala@ea’ laboralory com P

REPORT OF CALIBRATION

FOR

NOMENCLATURE : FLOW METER
MANUFACTURER : MESALABS
MODEL / TYPE : DEFENDER 510-M
SERJAL NO. : 207510

DATE OF CALIBRATION i 29 January 2025

ENVIRONMENT CONDITIONS :

Temperature : (23 + 2) °¢ Relative Humidity : (SSZt 10) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No, CLC-CPPF-03. The calibration was performed by comparison

with Gas Flow Meter which refers to the standard condition of 101,325 kPa and 0 °C

REFERENCE STANDARD USED :

Gas Flow Meter, Alicat Scientific Model M-500SCCM-D-DB15 S/N. 261329

TRACEABILITY :
The measurements are traceable to International System of Units (S1), through Chell Intrument Ltd

Certificate No. N037063, Due Dale 26 February 2025.

UNCERTAINTY :
The reported expanded uncertainly of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

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

Certificate No. Q25010259

F3-011-05/12-23



Kulpreeya
Rectangle

Kulpreeya
Rectangle


CALIBRATION LABORATORY CO. LTD.

2110-11,%4 55 Sa1 Praserl Manukit 24 Yaek 4 Prasert Manukil Rd .ladphrao. Bangkok 10230
Te' 02-576-0353-4 Fax 02-578-2672  wenyv catlanaralary com  E-mial sale@cak-laboralory com

Acoreditod
ISo/me 17028

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment () adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the

measuring flow meter.

CALIBRATION DATA

FLOW METER RESULT
Nominal Value STD Applied DUC Reeding Correction Uncertainty
( cc/min’) ( cc/min ) (cc/min) ( cc/min ) =+ ( ce/min )
0 0.00 0.00 0.00

50 50.00 45.81 +4.19 2.10

100 100.00 99.10 +0.90 2.10

200 200.00 198.03 +1.97 2.10

300 300.00 298.30 +1.70 2.10

400 400.00 396.50 +3.50 2.10

500 500.00 495.31 +4.69 2.10

Technical Note, Media of Gas : Air
Setting Temperature 0 ° C ; Pressure 101,3 kPa

Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 014 Page 49 of 68

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

## End of Certificate ###

Certilicate No. Q25010259

F3-011-05/12-23
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CAS8879



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 31 January 2025 CERTIFICATE NUMBER 231822

Page 1 of 2

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby
North Yorkshire
YO14 0PH

United Kingdom

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co,, Ltd
) s 683 Moo 11,
Model: CR110A Sukaphibai 8 Rd.,
Serial number: CAB879 Nongkham,
) ! Sriracha,
Firmware version: 5.4

Test summary
Date of calibration: 30 January 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in 1EC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDC7R0237
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620

Notes

This certificate providi to the 5l system of units and/or to units of measureme
L y or other gni gy insti This certificate may not be reproduced other th,
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The re|
standard uncertainty iplied by a ge factor k=2, providing a g ility of approximately

bility of

|
CERTIFICATE OF CALIBRATION 1

Certificate Number:
231822

Page 2 of 2 .
J

Environmental conditions

The following conditions were recorded at the time of the test:

351 %
387 %

Humidity:
Humidity:

101.00 kPa
Pressure:  101.04 kPa Temperature: 21.5°C

Before Pressure: Temperature: 21.2 °C

After

Test results summary |

Tost Resuilt
R
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : (CA8886



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 31 January 2025  CERTIFICATE NUMBER 231821

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Dosemeter : IEC 61252-1993+A

CERTIFICATE OF CALIBRATION

Certificate Number:
231821

Page 2 of 2

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd
Model: CR110A eod Manfiis
: ' Sukaphibai 8 Rd.,
Serial number: CAB8B86 Nongkham,
. | Sriracha,
Firmware version: 5.4

Test summary

Date of calibration: 30 January 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1893+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY5B001613
Aftenuator Cirrus Research ZE:852 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes

This certificate provides traceability of measurement to the S| system of units and/or to units of measurement re
Laboratary or other recognised national metrology institutes. This certificate may nat be reproduced other than i
approval of the issuing laboratory. The results within this certificate relate oniy to the items calibrated. The report
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%

Environmental conditions
The following conditions were recorded at the time of the test:

Before Pressure:  100.92 kPa

After Pressure:  100.96 kPa Temperature: 20.9 °C

Test results summary

Tost Resulf
R
Linearity Complies
Short Duration ) Complies
Overload Latching Complies
Frequency weighting Complies

Temperature: 20.8 °C Humidity:

Humidity: 34.3 %

341 %
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CA8887



Certificate Number:
231823

CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION

'| Page 2 of 2
ISSUED BY Cirrus Research plc

Environments! conditions
DATE OF ISSUE 31 January 2025 CERTIFICATE NUMBER 231823 The following conditions were recorded at the time of the test:

Before  Pressure: 99.41 kPa Temperature: 22.0 °C Humidity: 38.8 %
Cirrus Research pic
Acoustic House

After Pressure: 98.41 kPa Temperature: 22.3 °C
Bridlington Road : - - ———

Humidity: 38.8 %

Hunmanby
North Yorkshire
YO14 OPH Test results summary
United Kingdom
Test Result
. Absolute Acoustic Complies
Dosemeter : IEC 61252-1993+ Sensitvity
| Linearity Complies
Instrument information r
) l Short Duration Complies
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd
683 Moo 11 ; ;

. : g Overload Latch C |
Modet: CR:110A Sukaphibai B Rd., ! verload Latching omplies
Serial number: CcAB887 gqngkham, ErsausHeysiEHtig Eampliss

. . riracha,
Firmware version: 54

Test summary
Date of calibration: 29 January 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equlpment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDC7R0237
Attenuator Cirrus Research ZE:852 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 79620

Notes

This cerlificate provides traceability of measurement to lhe S| system of units and/or to units of measurement realised
Laboratory or other recognised national metrology Institutes. This certificate may not be reproduced ather than in full,
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported ex|

i Itiplied by a coverage factor k=2, providing a coverage probabllity of approximately 95%.
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CAS8888



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 31 January 2025 CERTIFICATE NUMBER 231838

CERTIFICATE OF CALIBRATION

Certificate Number:
231838

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure: 99.43 kPa Temperature: 22.3 °C Humidity:  39.0 %
Cirrus Research plc After Pressure:  99.45 kPa Temperature: 22.3 °C Humidity: 39.5 %
Acoustic House
Bridlington Road
Hunmanby
North Yorkshire
YO14 OPH Test results summary |
United Kingdom ‘
Test Resuit
Absolute Acoustic I
Dosemeter : IEC 61252-1993+A Sensitivty SOl
Linearity Complies
Instrument information
Short Duration Complies
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd
) 683 Moo 11, Overload Latchi i
Model: CR:110A Sukaphibai 8Rd. verlaoad Latching Complies
Serial number: CAB8888 Nongkham, N i
| ; SHraeha, Freguency weighting Complies
Firmware version: 5.4
Test summary

Date of calibration: 29 January 2025
The calibration was perfarmed respecting the requirements of ISONEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing canforms to the specifications in IEC 61252-1983+A1:2000.

Test equipment
Equipment Manufacturer Madel Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDC7R0237
Altenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620

Notes

This certificate provides traceability of maasunement lo the Sl system ol unils and/er lo units of measurement
Laboratory or other recognised nati This may not be reproducad other tha
appmval of the Issumg lalmrellctryI The results w:mm this certificate relate only to the ilems calubraluq The rep

p bya ge factor k=2, providing a ge p lity of appr tely 85
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : (CA8889



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research pic

DATE OF ISSUE 31 January 2025 CERTIFICATE NUMBER 231820

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Dosemeter : IEC 61252-1993+

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd
; 683 Moo 11,
Model: CR:110A Sukaphibai 8 Rd.,
Serial number: CAB889 Nongkham,
. : Sriracha,
Firmware version: 5.4

Test summary

Date of calibration: 29 January 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDC7R0237
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620
Notes
This cerlificate provid b iIil3|I uf Io the Sl system of units and/or to units of meas!

Laboratory or other qni This certificate may not be reproduced o
appfa\fal of the i lssmng Iahoraton; The resulls wﬂhln this cerdificate relate only to the items calibrated.
ied by a coverage factor k=2, providing a coverage probabillty of approxi

CERTIFICATE OF CALIBRATION

Certificate Number:
231820

Page 2 of 2

Environmental conditions
The following conditions were recorded at the time of the test:

Before Pressure:  99.52 kPa
After Pressure:  99.55 kPa

Temperature: 22.4 °C

Temperature; 22.3 °C

Humidity:  40.5 %
Humidity: 40.4 %

Test results summary i

Test Resuit
Absolute Acoustic Complies
Sensitivity P
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies



Kulpreeya
Rectangle

Kulpreeya
Rectangle

Kulpreeya
Rectangle


NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0644



CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION I

%, Page 2 of 2

ISSUED BY Cirrus Research plc
Environmental conditions

DATE OF ISSUE 31 January 2025 CERTIFICATE NUMBER 231828 The following conditions were recorded at the time of the test:

Before Pressure:  100.98 kPa Temperature: 21.0°C Humidity:  35.4 %
Cirrus Research plc P?ge Lok After Pressure:  101.03 kPa Temperature: 21.4 °C Humidity:  35.5 %
Acoustic House Approved signatory e e s a0 o A e S S e i e At S—
Bridlington Road i
Hunmanby
North Yorkshire
YO14 OPH Test resuits summary
United Kingdom ==
Teost Result
Absolute Acoustic :
. o C I
Dosemeter : IEC 61252-1993+ Sensitivity e |
Linearity Camplies |
Instrument information :
Short Duration Complies
Manufacturer: Cirrus Research plc Notes: Eastern Thai C
Model: CR:110A 683 Moa 11, Overload Latching Complies
el: : Sukaphibai B Rd.,
Serial number: CB0644 gz:ai‘;h:m- Frequency weighting Complies
Firmware version: 5.4 '

Test summary

Date of calibration: 30 January 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1983+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equlpment Manufacturer Model Sertal number
Signal Generator KEYSIGHT 335118 MY58001613
Attenuator Cirrus Research ZE:952 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirmus Research plc RC:110A 100498

Notes

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurem
Laboratary or other recognised national melrology institutes. This certificate may not be repruc.juced other tl
approval of lhe issuing laboratory. The resulls within this certificate relate only to the items callbraleq The
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately|
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0955



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF {SSUE 31 January 2025 CERTIFICATE NUMBER 231830

Certificate Number:

CERTIFICATE OF CALIBRATION 231830

Page 2 of 2

Page 1 of 2
Cirrus Research plc ?ge 2

Acoustic House

Bridlington Road
Hunmanby

North Yorkshire

YO14 0OPH

United Kingdom

Dosemeter : IEC 61252-1993

Instrument information

Environmental conditions
The following conditions were recorded at the time of the test:

Before  Pressure: 99.58 kPa Temperature: 22.3 °C Humidity: 40.4 %
After Pressure: 99.62 kPa Temperature: 22.3 °C Humidity:  40.9 %

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd
; CR:110A 683 Mao 11,
Modet: : Sukaphibai 8 Rd..
Serial number: CB0955 Nongkham,
. ; Sriracha,
Firmware version: 54
Test summary

Date of calibration. 29 January 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC §1252-1893+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 6§1252-1893+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDC7R0237
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 79620

Notes

This cerlificate provides traceability of measurement to the SI system of units andlor lo units of measureme)
Laboratory or other recognised national melralogy institutes. This certificate may not be reproduced other t
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The

u taint; iplied by a ge factor k=2, providing a ge probability of app Iy

Test results summary

Test Result
Absolute Acoustic c i
Sensitivity Ompes
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0956



CERTIFICATE OF CALIBRATION | CERTIFICATE OF CALIBRATION | | ““Fu™" |

e

| ! | Page 20f2

ISSUED BY Cirrus Research plc Environmental conditions

DATE OF ISSUE 31 January 2025 CERTIFICATE NUMBER 231840 The fallowing conditions were recorded at the time of the test:

Before Pressure:  99.30 kPa Temperature: 21.9°C Humidity: 385 %
Cirrus Research plc Afier Pressure.  99.32 kPa Temperature: 22.0 °C Humidity.  38.7 %
Acoustic House B B -
Bridlington Road
Hunmanby
North Yorkshire
YO14 OPH Test results summary
United Kingdom |
E Test Result |
E_Absolute Acoustic Complies |
Dosemeter : IEC 61252-1993 jSemsivty o
| Linearity Complies !
L J
Instrument informati {
rmation | Short Duration Complies
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd |
] ) 683 Moo 11, | Overload Latching Complies
Model. CRIA10A Sukaphibai 8 Rd., ' S S
Serial number: CB0956 gl?ipa?ckhh:ml eighting Complies
Firmware version: 5.4 '
Test summary

Date of calibration: 29 January 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serlal number
Signal Generator SIGLENT SDG1032X SDG1XDDC7R0237
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research ple RC:110A 79620

Notes

This cerificate provides traceability of rneasurement ta the 3 system of units andfor to units of measurement

Laboratory or other recognised

approval of the issuing laboratory. The resulls wnhm this oertmcale relate only to the |lems cal-braled The rep
standard uncerainty multiplied by a coverage factor k=2, providing a o

This

may not be reproduced other thal

ge p ity of app ly 99/
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0957



CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION | [ oo ameer |

i | Page 2 of 2 |

ISSUED BY Cirrus Research pic -

Environmental conditions
DATE OF ISSUE 31 January 2025 CERTIFICATE NUMBER 231839 The followina canditions were recorded at the time of the test

Before Pressure:  101.13 kPa Temperature; 22.0 °C Humidity: 36.7 %
) Page 1 of 2

Cirrus Research plc - After Pressure:  101.16 kPa
Acoustic House Approved signatory I .

Bridlington Road : S—

Temperature: 22.2 °C Humidity:  36.6 %

Hunmanby
North Yorkshire
YO14 0PH Test results summary
United Kingdom = T
_ Test Resuit i
= "
| Absolute Acoustic ) |
5 ! o |
Dosemeter : IEC 61252-1993+ | Sensitivit Comples |
|
I Linearity Complies
Instrument information | |
| Short Duration 1 Complies
Manufacturer: Cirrus Research plc Notes: Eastern Thai Col ! |
Mode CR:110A gSigortd, Overioad Latching Compliss
odel; . Sukaphibai B Rd.,
Serial number: CB0957 gg:‘ag;h:m- Frequency weighting Complies
Firmware version: 5.4 '
Test summary
Date of calibration: 30 January 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1393+A1:2000.

The dosimeter submitted for testing conforms to the specifications in {EC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDC7R0237
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620

Notes

This certificate provides ti ility t lo the Sl system of units and/or to units of measure

L tory or other recog . This cartificate may not be reproduced other

approval of the issuing Iabaratnr\r The results wnthln this uemﬁcate relate only to the items calubraled Th

standard uncertainty mulliplied by a ge factor k=2, providing a ge p lity of ¥ 95%.
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB1365



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 31 January 2025 CERTIFICATE NUMBER 231836

. Page 1 0f 2
Cirrus Research plc 29 2

Acoustic House

Bridlington Road
Hunmanby

North Yorkshire

YO14 OPH

United Kingdom

Dosemeter : |IEC 61252-199

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd
. 683 Moo 11,
Model: CR:110A Sukaphibai 8 Rd.,
Serial number: CB1365 Nongkham,
) . Sriracha,
Firmware version: 54

Test summary

Date of calibration: 29 January 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 335118 MYS58001613
Attenuator Cirrus Research ZE:952 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 100498

Notes

This cartificate provides traceabilty of measurement to the Si system of unit
: b e o

s andior to units of measurement real:

boratory or other d nat

4 Z "
approval of the issuing laboratory. The results within this oerti:‘u:._ate relate only to the items calibrated. The reported|

g This ¢

may not be juced other than in

standard uncertainty multiplied by a

factor k=2, p gac

p of app ately 95%.

CERTIFICATE OF CALIBRATION

i_.
i 231836
1

_Certiﬂcate Number

Page 2 of 2

| S

Environmental conditions
The following conditions were recorded at the time of the test:

Before Pressure:  99.57 kPa Temperalure. 22.4°C Humidity  40.6 %
After Pressure:  99.63 kPa Temperature: 22.3 °C

Humidity 41.0%

Test results summary

| Test Resuit |
irKiEm'-te"/X&S'Js"tiE""'_“ " o I
| Sensitivity i : |
Ir_.—'_'_-"‘“-v"“-— —-—--—-—-: |
| Linearity ! Complies !
I | |
| Short Duration ' Complies |
| Qverload Latching Cormplies :
i S =

Frequency weighting Complies |
R e R 3V ettt Eeail = —— |
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB1497



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 31 January 2025 CERTIFICATE NUMBER 231832

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 0PH

United Kingdom

Dosemeter : IEC 61252-1993+

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd
' . 683 Moo 11,
Model: CR:110A Sukaphibai 8 Rd..
Serial number: CB1497 Nongkham,
. . Sriracha,
Firmware version: 5.4

Test summary

Date of calibration: 29 January 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1933+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Modal Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDC7R0237
Attenuator Clrrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plec RC:110A 79620

Notes

This ceriificate provides traceability of measurement to the Sl system _ol' units and/or lo units of measureme

Laboratory or other recognised national melrology institutes. This certificate may not be reproduced other th

approval of the issuing laboratory. The results within this certificate relate only to the utgms callbrateq. The
tandard i ltiplied by a ge faclor k=2, providing a ge probability of approximately

CERTIFICATE OF CALIBRATION

Certificate Number:
231832

Page 2 of 2

|

Environmental conditions
The following conditions were recorded at the time of the test:

Before Pressure: 99.33 kPa
After Pressure: 99.38 kPa

Temperature: 22.0 °C

Temperature: 22.0°C Humidity:
Humidity: 39.0 %

Test results summary

Test Result
S
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB1498



CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION e

Page 2 of 2

ISSUED BY Cirrus Research plc

Environmental conditions

DATE OF ISSUE 31 January 2025 CERTIFICATE NUMBER 231833 The following conditions were recorded at the time of the test:

Before Pressure: 101.04 kPa Temperature: 21.6 °C Humidity: 358 %

Cirrus Research plc After Pressure: 101.06 kPa Temperature: 21.7 °C Humidity:  36.4 %
Acoustic House
Bridlington Road
Hunmanby
North Yorkshire
YO14 OPH Test results summary |
United Kingdom '
Test Resuit
Absolute Acoustic ,
Dosemeter : IEC 61252-1993+A Sensitivity S
Linearity Complies
Instrument information
Short Duration Complies
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd
) ! 683 Moo 11, Overload Latchi i
Model: CR:110A Sukaphibai 8 Rd., nd Complies
Sarial nomben: CB1498 gqngkham, Frequency weighting Complies
’ . riracha,
Firmware version: 5.4
Test summary
Date of calibration: 30 January 2025

The calibration was performed respecting the requirements of iISONEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC §1252-1983+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC §1252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDC7R0237
Aftenuator Cirrus Research ZE:852 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620

Notes

This certificate provides t bility of nt to the Sl system of units and/ar to units of measurement reali
L y or other gnised national ! This certificate may not be raproduced other than in

approval of the issuing laboratory. The resulls w:thm this carlificate relate only to the items calibrated. The repo
standard uncertainty multiplied by a & ge factor k=2, providing a ge probability of approximately 85%.
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB1499



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research pic

DATE OF ISSUE 31 January 2025 CERTIFICATE NUMBER 231834

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Dosemeter : IEC 61252-1993+A1!

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Cao., Ltd
S 683 Moo 11,
Model: CR:110A Sukaphibai 8 Rd.,
Serial number:; CB1499 Nongkham,
. . Sriracha,
Firmware versian: 5.4

Test summary

Date of calibration: 29 January 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Madel Serlal number
Signal Generator SIGLENT SDG1032X SDG1XDDC7R0237
Aftenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620
Notes
This cerificate provides t bility of it to the Sl system of units and/or to units of measurement re
L y or other ised national y insti This ceriificate may not be reproduced other than i

approval of the issuing laboratory. The results within this certificate relate only to the iu_apns c.alibrateq. The repor
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.

CERTIFICATE OF CALIBRATION

Certificate Number:
231834

Page 2 of 2

Environmental conditions
The following conditions were recorded at the time of the test:

Before Pressure; 99.19 kPa
After Pressure; 99.22 kPa

Temperature: 21.8°C Humidity:
Temperature: 21.8°C Humidity:

Test results summary i

Test Result
Absolute Acoustic Compli
Sensitivity Mptes
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL Ne. : CB1500



Certiﬁca_te Number:

CERTIFICATE OF CALIBRATION T

CERTIFICATE OF CALIBRATION

Page 2 of 2

ISSUED BY Cirrus Research plc Envi tal condition
nvironmental conditions

DATE OF ISSUE 31 January 2025 CERTIFICATE NUMBER 231835 The following conditions were recorded at the time of the test

Before Pressure:  99.64 kPa Temperature: 22.2°C Humidity:  41.1 %
Cirrus Research plc After Pressure:  99.68 kPa Temperature: 22.4 °C Humidity:  42.4 %
Acoustic House i i T R e e R e e s R
Bridlington Road
Hunmanby
North Yorkshire
YO14 OPH Test resulis summary
United Kingdom S,
Test i Result
[ Avsolute Acoustic | cg;;;s___'
Dosemeter : IEC 61252-1993+A1 | Senaitivty _ :
‘ Linearity | Complies |
Instrument information e T -
| Short Duration [ Complies
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd {— —_— SRS
; . 683 Moo 11, | Ovetload Lalching Complies
Model: CR:110A Sukaphibai 8 Rd., I Stes AL IO
Serial number: CB1500 Nongkham, | Frequency weighting | Complies
' ) Srracha, | |
Firmware version: 5.4

Test summary

Date of calibration: 29 January 2025

The calibration was perfarmed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDC7R0237
Aftenuator Cirrus Research ZE:952 78713
Enviranmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620
Notes
This certificate providi ity of t to the Sl system of units and/or to units of measurement rej

Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than i
approval of the issuing laboratory. The resulls within this certificate relate only to the items calibrated. The repo
standard uncertainty multiplied by a ge factor k=2, providing a ge probability of approximately 959
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