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X . right schusions. X . ight solutions,
Tenasasiiefililunsiine / nageu right pariner. Tenaatoseldlunisiiasst / nadeu right partner.
Freq. Calibrate Freq. Calibrate
sample Name Parameter Equipment Name IDNo.  |Calibrated Date| ~ Next Cal Sample Name Parameter Equipment Name IDNo.  |Calibrated Date|  Next Cal
(Months) (Months)
Ambient _[Particulate Matter (PM-10) Figh Volume RYG_FS0185 - - On site Calibration Water Lab  [Total Coliform Autoclave BKK_MLO041 aMar-25 45ep-26 18
Ambient  [Particulate Matter (PM-10) High Volume RYG_FS0190 - - On site Calibration Water Lab  [Total Coliform incubator BKK_MLO01O 3Dec24 3Dec25 12
Ambient  [Particulate Matter (PM-10) High Volume RYG_FS0294 - - On site Calibration Water Lab__[Total Coliform Hot Air Oven BKK_ MLOO13 23-Apr24. 250ct.25 18
Ambient  [Particulate Matter (PM-10) High Volume RYG_FS0398 - - On site Calibration Water Lab__|Fecal Coliform [Autoctave BRK_MLO0AT Mar25 4Sep 26 0
Ambient __ [Particulate Matter (PM-10) Digtal Balance RYG_EN00OL 20Feb-25 20-Feb-26 12 Water Lab  [Fecal Coliform Incubator BKK_MLO010 3Dec-26 3Dec-25 12
Ambient |Total Suspended Particulate _|High Volume RYG_FS0180 B - On site Calibration Water Lab  [Fecal Coliform Hot Air Oven BKK_MLO013 23-Apr-20 250ct:25 18
Ambient  [Total Suspended Particulate  [High Volume RYG_FS0181 - On site Calibration Water Lab__|Fecal Coliform [Water Bath BKK_MLO0S6 aMar-25 4-Mar26 12
Ambient  [Total Suspended Particulate  [High Volume RYG_FS0661 - - On site Calibration Rayong Lab__|Color [Charnber (Cold Room) RYG_ENO184 11Jun24 11Dec25 18
Ambient  [Total Suspended Particulate  [High Volume RYG_FS0663 - - On site Calibration Rayong Lab |01l & Grease Electionic Balance RYG_EN000Z 20Feb25 20Feb26 2
Ambient | Total Suspended Particulate | Digital Balance RYG_EN00O1 20Feb25 20Feb-26 12 RayongLab  |Oil & Grease Hot Air Oven RYG_ENO213 19-Mar-25 19-Mar-26 12
Ambient | Wind Speed / Wind Direction | Wind Speed / Wind Direction RYG_FS0a11 290ct28 29 Apr 26 18 RayongLab__|Oll & Grease. Water Bath RYG_ENOO6L 21-Mar-24 215ep25 18
Ambient  [Wind Speed / Wind Direction  [Wind Speed / Wind Direction RYG_Fs0412 29-0ct26 29-Apr-26 18 Water Lab | Zinc (CPIS BRK_EL00G3 40ct20 3Ap26 B
Ambient  [Wind Speed / Wind Direction  [Wind Speed / Wind Direction RYG_F50413 29-0ct-26 29-Apr-26 18 Water Lab ~ [Zinc Hot Block BKK_EL00SG a-Mar-25 4-Sep-26 18
Ambient __|Wind Speed / Wind Direction __|Wind Speed / Wind Direction RYG_F50414 29-0ct-20 29-Apr-26 18 Water Lab__|Zinc |chamber_(Cooling Room) BKK_ENO167 6-Dec23 6-Jun-25 18
Noise: Leq 26 rs Sound Calibrator RYG_Fs0215 22026 22025 12 Water Lab__|Hexavalent Chromium Spectrophotometer BKK_ENOOIS 135ep2d 135ep25 12
Noise Leq 26 hrs Sound Level Meter RYG_FS0622 21025 219an-26 12 Water Lab__|Arsenic ICPS BKK_EL0043 40ct24 3Apr26 8
Noise Leq 28 s Sound Level Meter RYG_FS0627 21Jan25 21an26 12 WaterLab  [Arsenic Hot Block BKK_EL0054 4-Mar25 4Sep26 18
Noise Leq 20 hrs Sound Level Meter RYG_FS0629 200an25 21an26 12 Water Lab__[Arsenic Chamber (Cooling Room) BKK_ENO167 6-Dec23 6Jun-25 18
Noise Leq 24 hrs Sound Level Meter NKH_F50130 9-Jul-24 9Jul-25 12 Water Lab _|Copper ICP S BKK_EL0043 40ct24 3ApI26 B
Noise Leq 5 min Sound Calibrator RYG_Fs0215 220ct26 220ct25 12 Water Lab  [Copper Hot Block BKK_ELO0SG aMar-25 45ep26 18
Noise Leq 5 min Sound Level Meter RYG_FS0622 21an-25 214an-26 12 Water Lab__|Copper |chamber_(Cooling Room) BKK_ENO167 6Dec23 6-Jun-25 18
Noise: Leq 5 min Sound Level Meter RYG_FS0627 2125 219an-26 12 Water Lab__|Mercury DUO-CVAFS / CVAAS BKK_EL0023 12Dec24 12026 18
Noise Leq 5 min Sound Level Meter RYG_FS0629 21-an-25 21-9an-26 12 Water Lab | Cadmium (CP-5 BKK_EL00A3 4-0ct24 3ApI26 8
Noise Leg 5 min Sound Level Meter NKH_FS0130 9-Jul-26 9-Jul-25 12 Water Lab  [Cadmium Hot Block BKK_EL0054 4-Mar25 -Sep-26 18
Noise Noise Annoyance Sound Calibrator RYG_FS0215 220ct28 220ct25 12 Water Lab__[Cadmium |chamber_(Cooling Room) BKK_ENO167 6-Dec23 6Jun-25 18
Noise Noise Annoyance Sound Level Meter RYG_FS0622 21Jan25 21an26 12 Water Lab_|Lead ICPS BKK_EL003 40ct24 3ApI26 5
Noise Noise Annoyance Sound Level Meter RYG_FS0627 21Jan25 21Jan26 12 Water Lab  [Lead Hot Block BKK_EL00Sd 4-Mar25 4-Sep26 18
Noise Noise Annoyance Sound Level Meter RYG_F50629 21an-25 214an-26 12 Water Lab__|Lead | chamber_(Cooling Room) BKK_ENO167 6Dec23 6-Jun-25 18
Noise: Noise Annoyance Sound Level Meter NKH_FS0130 9-Jul-24 9-Jul-25 12 Water Lab_|Nickel (CP5 BRK_EL0043 Toctze 3Apr26 18
Noise Noise Annoyance Sound Level Meter RYG_FS0628 21an-25 219an-26 12 Water Lab  |Nickel Hot Block BKK_EL0054 a-Mar-25 asep-26 18
Noise oise Annoyance Sound Level Meter NKH_FS0133 9-Jul-26 9125 12 Water Lab__ [Nickel [chamber_(Cooling Room) BKK_ENO167 6Dec23 6-Jun-25 18
Noise Noise Annoyance Sound Level Meter PHK_FS0017 21:0ct.24 210025 12 Water Lab | Manganese ICP S BKK_£L0043 a0ct26 SApr26 0
Noise hoise Annoyance Sound Level Meter NNG FS0013 27-Jan-25 27-Jan26 12 WaterLab  [Manganese Hot Block BKK_EL0054 a-Mar25 4Sep26 18
Noise Leq 15 min Sound Calibrator RYG_F50216 22028 220025 12 Water Lab__ [Manganese Chamber (Cooling Room) BKK_ENO167 6-Dec23 6-Jun25 18
Noise Leq 15 min Sound Level Meter RYG_F50026 27-Jan-25 27-1an-26 12 Water Lab__[Selenium (CPIS BRK_EL00G3 40ct24 3Apr26 e
Noise Leq 15 min Sound Level Meter RYG_F50027 21an25 214an-26 12 Water Lab  [Selenium Hot Block BKK_EL00S4 aMar-25 asep26 18
Noise Leq 15 min Sound Level Meter RYG_FS0029 1124 110ul25 12 Water Lab__|Selenium [Charnber_(Cooling Room) BKK_ENO167 6Dec23 6un-25 18
Noise Leq 15 min Sound Level Meter RYG_FS0030 27-an-25 26-Jan-26 12 Sludge |zinc ICP-OES BRK_EL0037 Z35ep-28 25Mar 26 18
Noise Leq 15 min Sound Level Meter RYG_FS0618 21Jan25 20Jan-26 12 Sludge  |zinc Hot Block BKK_EL0054 a-Mar25 4Sep26 18
Rayong Lab _|pHat 25 [pH meter RYG_ENO183 19Jan 20 199025 18 Sludge |zinc |chamber_(Cooling Room) BKK_ENO167 6Dec23 6-Jun25 18
Rayong Lab__|Dissolved Oxygen (on site) DO Meter RYG_F50529 26-Nov-20 26-Nov25 2 Sludge__|Hexavalent Chromium BKK_ENOOLB 135ep 20 155ep 25 12
Rayong Lab_|Temperature DO Weter With Sensor RYG_F50529 26-Nov-2d 28-Nov25 12 Sludge  |Asenic ICP-OES BKK_EL0037 235ep20 25Mar-26 1
Rayong Lab [ Total Dissolved Solids 180°C__[Electronic Balance RYG_EN000Z 20Feb25 20-Feb 26 12 Sludge  |Arsenic Hot Block BKK_EL0054 a-Mar-25 4sep26 18
Rayong Lab__[Total Dissolved Solids 180°C___ [Hot Air Oven RYG_EN0010 21-Mar-24 21-5ep-25 18 Sludge |Arsenic [Charnber_(Cooling Room) BKK_ENO167 6Dec23 6Jun25 18
Reyong Lab _[BOD DO meter with Sensor RYG_EN0032 20925 20-ul26 18 Sludge  |Copper ICP-OES BRK_EL0037 Z35ep-28 23-Mar26 1
Rayong Lab  [BOD Incubator RYG_ENO154 1Nov-24 1-May-26 18 Sludge  |Copper Hot Block BKK_EL0054 a-Mar-25 aSep-26 18
Rayong Lab__[BOD Burette RYG_ENO162 21:0ct24 210025 12 Sludge |Copper [chamber_(Cooling Room) BKK_ENO167 6Dec23 6Jun25 18
Rayong Lab_[sulfide [Chamber (Cold Room) RYG_ENO184 T1Jun2d, 11Dec 25 18 Sludge _[Mercury Mercury Analyzer BKK EL0128 6-Dec2d, 6Dec2s 2
Rayong Lab_|Nirate Spectrophotometer RYG_EN0037 18 Mar 25 185ep26 18 Sludge |Cadmium ICP-OES BKK_EL0037 Z35ep 20 25Mar-26 1
Rayong Lab__|Ammonia Nitrogen SPECTROPHOTOMETER RYG_ENO037 18 Mar 25 185ep26 18 Sludge  |Cadmium Hot Block BKK_EL0054 aMar-25 45ep26 18
Rayong Lab_|Cyanide SPECTROPHOTOMETER RYG_ENOUS7 18 Mar 25 185ep26 18 Sludge _|Cadmium |Chamber_(Cooling Room) BKK_ENO167 6Dec 23 6-Jun-25 18
Rayong Lab__|Formaldehyde SPECTROPHOTOMETER RYG_ENOUST 18- Mar25 18-5ep-26 18 Sludge  |Lead ICP-OES BRK_EL0037 Z35ep-28 23-Mar-26 1
Rayong Lab_|Phenol SPECTROPHOTOMETER RYG_EN0037 16Mar-25 16-5ep-26 18 Sludge  |Lead Hot Block BKK_EL0054 a-Mar-25 45ep-26 18
Water Lab__|Organochlorine Pesticide EES BKK_ENO284 21Nov-28 211ay26 18 Sludge |Lead [chamber_(Cooling Room) BKK_ENO167 6Dec23 6Jun25 18
Sludge  |Nickel ICP-OES BKK_EL0037 255ep20 23Mar 26 18
Sludge  [Nickel Hot Block BKK_EL00S4 4-Mar25 4Sep26 18
Sludge |Nickel |chamber_(Cooling Room) BKK_ENO167 6-Dec23 6Jun-25 18
alsglobal.com 2 alsglobal.com
s right solutions.
ensinsesileiilflumsiiansi / nadeu right partnar.
High Volume Air Sampler Calibration Worksheet
Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date|  Next Cal
(Months)
WHA Industrial Development Public
Soil [pH aqueous phase 50% (w/v) __|PH meter BKK_EN0342 17-0ct-24 17-0ct-25 12 Project Site : Company ited Barometric Pressure (mm Hg) : 7583
Soil Hexavalent Chromium Spectrophotometer BKK_ENOOIS T55ep 24 135ep 25 12 FnanAavIsuTAtALa0TATINTS
Soil [Arsenic ICP-OES BKK_ELO037 235ep 28 25-Mar 26 18 Calibrate Location : (1) (A3) o) 29.8
Soil Arsenic Hot Block BKK_ELO0SG. a-Mar-25 4-Sep26 18
Soil [assenic Chamber (Cooling Room) BKK_ENOL6T 6Dec23 6-Jun-25 18 rate Date : — 12May25 @ 000 High Volume ID : RYG.FS0185
Soil | Copper ICP-OES BKK_ELOD37 23-5ep-24 23-Mar-26 18 rationSheet No.: €-120525-RYG_FS0185 High Volume Model : TE-5009X
Soil Copper Hot Block BKK_EL00SA a-Nar-25 4-5ep26 18
Soil [Copper Chamber_(Cooling Room) BKK_ENO167 6-Dec-23 6-Jun-25 18 Calibrator ID: RYG_FS0206 High Volume S/N: 4793
Soil Wercury [Mercury Analyzer BKK ELO128 6Dec2d, 6Dec25 12 rator Model TE-50284 Calibrator Slope : 092087
Soil [Cadmium (CP-OES BKK_EL0037 23Sep2d 25-Nar26 18
Soil Cadmium Hot Block BKK_ELO0SG 4Mar25 45ep26 18 Calibrator /N 1543 Calibrator Intercept : -0.01578
Soil Cadmium Chamber_(Cooling Room) BKK_ENO167 6Dec23 6un-25 18
Soil Selenium ICP-OES BKK_ELO037 25-5ep20 25-Mar 26 18 Delta H,0 Qa I Chart . 3
Soil Selenium Hot Block BKK_EL00S4 a-Nar-25 4-5ep26 18 TestNo. . S Linear Regression
Soil Selenium (Chamber (Cooting Room) BKK_ENO167 6-Dec-23 6-Jun-25 18 (inch) (m/min) (CFM)
Sot Lead 1CP-OES BKK_EL0037 235ep24 Z3Mar 26 g 1 15 0848 30 Slope : 38.0442
Soil Lead Hot Block BKK_EL00S4. 4-Mar-25 4Sep26 18
Soil Lead (Chamber (Cooling Room) BKK_ENO167 6.Dec-23 6-Jun-25 18 z i 0953 ad Intercept ~2.2437
Soil Nickel (CP-OES BKK_ELO037 235ep 20 25-Mar 26 18 3 26 1112 40 Correlation Coefficient : 1.0000
Soil Nickel Hot Block BKK_EL00SG aNar2s 4-Sep-26 18 A " oz "
Soil hickel Chamber_(Cooling Room) BKK_ENO167 6-Dec23 6un-25 18
Soil Manganese ICP-OES BKK_EL0037 235ep2d 25-Nar 26 18 5 40 1375 50
Soil \anganese Hot Block BKK_ELO0SG. a-Mar-25 4Sep26 18
Soil anganese chamber (Cooling Room) BKK_ENO167 6Dec23 6Jun-25 18
1(cFM)
65.4
y=38.044x - 2.2437
00
00 05 10 15
Qa (m3/min)
Calibrated by Approved by :

alsglobal.com

( Mr.Nontachai Uppathamp )
RYG Field Services Scientist (2)

( Mr. Supot Salamteh )
RYG Field Services Section Head

FORMNO.: F 06-074 REVISION NO.2 ISSUE DATE: 20/11/23
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High Volume Air Sampler Calibration Worksheet

WHA Industrial Development Public

Project Site : Company Limited Barometric Pressure (mm Hg) : 7583
AnaNAEv e UiAazTuAnag
Calibrate Location : Tasons (A1) °0: 208
Calibrate Date : 12-May-25 High Volume ID : RYG_FS0190
Calibrati No: C-120525-RYG_FS0190 High Volume Model : G1051
calibrator ID: RYG_F$0206 High Volume S/N : 1625
Calibrator Model : TE-50284 Calibrator Slope : 0.92987
Calibrator S/N : 1543 Calibrator Intercept : -0.01578
Test No. Delta H0 Qa 1+ Chart Linear Regression
(inch) (m*/min) (CFM)

1 16 0875 30 Slope : 42,9366

2 20 0977 34 Intercept : 77725

3 26 L1z 40| correlation Coefficient : 0.9996

4 31 1212 44

5 38 1341 50

1 (CFM)
65.4
y=42.937x-7.7725
0.0
0.0 05 1.0 15
Qa (m3/min)

Calibrated by

Approved by :

( Mr.Nontachai Uppathamp )
RYG Field Services Scientist (2)

(Mr. Supot Salamteh )
RYG Field Services Section Head

FORM NO.:F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23

Project Site :

High Volume Air Sampler Calibration Worksheet

WHA Industrial Development Public
Company Limited

Barometric Pressure (mm Hg) : 758.3

inandumvewiawmiianay
rate Location : Tasoms (A2) Temperature (°C) : 29
rate Date : 12-May-25 High Volume ID : RYG_FS0294
CalibrationSheet No.: €-120525-RYG_FS0294 High Volume Model : TE-5009%
Calibrator ID: RYG _F$0206 High Volume S/N : 5501
Calibrator Model : TE-5028A Calibrator Slope : 092987
Calibrator S/N : 1543 Calibrator Intercept : -0.01578
Test No. Delta H,0 Qa 1: Chart Linear Regression
(inch) (m*/min) (CFM)

1 15 0848 30 Slope : 420563

2 19 0953 34 Intercept -5.8768

3 25 1090 40 | correlation Coefficient : 0.9996

4 3.0 1193 44

5 37 1323 50

1{cFM)
65.4
Y =42.056x - 5.8768
0.0
0.0 05 1.0 15
Qa (m3/min)
Calibrated by Approved by

( Mr.Nontachai Uppathamp )
RYG Field Services Scientist (2)

( Mr. Supot Salamteh )
RYG Field Services Section Head

FORM NO.: F 06-074 REVISION NO:2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

WHA Industrial Development Public

Project Site : Company Limited Barometric Pressure (mm Hg) : 7583
FnaAamemuAAlazastAsIns
Calibrate Location : (2) (A%) 0 298
Calibrate Date : 12-May-25 High Volume ID : RYG_FS0398
Calibrati No: C-120525-RYG_FS0398 High Volume Model : TE-5009%
Calibrator ID: RYG_FS0206 High Volume S/N : s684
Calibrator Model : TE-5028A Calibrator Slope : 0.92987
Calibrator S/N : 1543 Calibrator Intercept : 0.01578
Test No. Delta H,0 Q 1+ Chart Linear Regression
(inch) (m*/min) (CFM)

1 15 0.848 30 [siope: 367615

2 2.0 0977 34 Intercept : -1.5688

3 27 1132 40| correlation Coefficient : 0.9988

4 33 1250 44

5 41 1392 50

1(CFM)
654
y =36.762x - 1.5688
0.0
00 0s 10 15
Qa (m3/min)

Calibrated by,

Approved by ®

( Mr.Nontachai Uppathamp )
RYG Field Services Scientist (2)

(Mr. Supot Salamteh )
RYG Field Services Section Head

FORM NO.:F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23

Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

Calibration Certificate No.

SARTORILS

NSC-TISETES 17025
CALIBRATION D425

25BKL0001

Object

Manufacturer

Type

Serial | QM Ident. no.

Customer

Order no.

Number of pages

Date of calibration

Electronic non-automatic weighing instrument

Sartorius

LA130S-F

25409664 | RYG_EN0001

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)

This calibration certificate documents the
traceability to national standards.

Uncertainties of measurements are taken into
account when only statements of compliance
are made.

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17026:2017 standard and Sartorius
Work Instruction (Method) SOP Wi 08.

This certificate relate and apply this equipment
only.

REVIEW BY
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng,
Rayong 21140, Thailand.

22%0 APPROVED BY.
4

NEXT CAL DATE..
20 Feb 2025

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date 06 Mar 2025

Approval of the Calibration Certificate

Mr. Chonchai Inthana

Person in charge

Kachen Lalee

Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang

10310 Bangkok

Verical®
Version 6.5

Page 114
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Calibration certificate No.: 25BKL0001

Calibration Certificate

Calibration object

Single range instrument

Model LA130S-F

Serial Number 25409664

QM Ident. no | Inventory no. RYG_EN0001 | -

Maximum capacity (Max. load) 150.0000 g

Measured range 150.0000 g

Scale interval 0.0001 g

Place of calibration

Address According to page 1
Department | Cost center Laboratory Department. | ---
Building | Floor --- | 1st Floor.
Room Balance Room.
Maximum temperature variation at place of calibration 5K

Calibration procedure
EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments

Calibration certificate No.: 25BKL0001

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 20 Feb 2025
Temperature at place of calibration | Temp. diff. 245°C[1.0K
Tweights - Tplace
Measuring conditions The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.

Comments Humidity 58.0 %RH.

Measurement results | Measurement uncertainties

R Eccentricity

Test load (nominal): 10 g | 100 g Test load (nominal): 509
10g 100g Center 50.0000 g

1 10.0000 g 100.0000 g Front left 50.0001 g

2 9.9999 g 100.0000 g Back left 50.0000 g

3 10.0000 g 99.9999 g Back right 49.9999 g

4 10.0000 g 100.0000 g Front right 50.0001g

5 10.0000 g 99.9999 g Maximum deviation from centric loading indication

6 9.9999 g 99.9999 g 1Alecc| max = 0.0001 g

7 10.0000 g 100.0000 g

8 10.0000 g 100.0000 g

9 10.0000 g 100.0000 g

10 10.0000 g 100.0000 g

5=000004g  s=0.00005g

Error of indication

Testload Indication Error Expansion factor Uncertainty ~ Uncertainty relative
) L / E k ue) Urel(E)
Test equment 0.0100 g 0.0100 g 0.0000 g 2.00 0.00012 g 12%
Test equipment type Test equipment ID Valid until 005009 005009 000009 2.00 0000139 025%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013g 0.13%
Thermometer MHB-382SD s/nB011342 Traceable to S| unit through DKSH 21 Aug 2025 0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
- - - 1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013%
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to Sl unit through TCS) 23 Aug 2025 200009 200009 0.0000g 2.00 000013 0.0065 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00013 g 0.0013 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00069 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00021 g 0.00021 %
150.0000 g 149.9999 g -0.0001g 2.00 0.00028 g 0.00019 %
Maximum error of indication |Emax = 0.0001 g
Uref) i the qualient of ULE) an test load L. The uncertainly of measuremont U(E) is valid ony f error € s considered. You will find reference notes on the
uncertainty of measurement n use under: Appendix {0 the callbration cerlificate | Interpretation of measurement results.
Reference nols The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 2|4 10310 Bangkok Version 6.5 Page 3|4

Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes

Temperature deviation considered 1.5 K (isoCAL active)

Temperature coefficient considered 1-10%/K

Uncertainty of the weighing result Ugi(W) Ugi(W) = 0.00013 g +3.96 - 10° - R

Reference nole: The curtent uncertainty of measuremen: s calculated by entering of the eading R nto this formula. In relation (o this thre i n need fora
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an

insion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probabiliy that the value of the
measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(W) Ugi(W)rer
1% 1.5000 g 0.00014 g 0.0091 %
25% 37.5000 g 0.00028 g 0.00074 %
50 % 75.0000 g 0.00043 g 0.00057 %
75 % 112.5000 g 0.00058 g 0.00051 %
100 % 150.0000 g 0.00072 g 0.00048 %
Graphic realization of the relative uncertainty of | process Yy
1oee, Safety factor
10
108, 5
3
) 2
]
nl
LU
o0y

[ [17] 17 (1] 1 1] £

L]
Displayed example
Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0380 g

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 4|4

High Volume Air Sampler Calibration Worksheet

'WHA Industrial Development Public

Project Site : Company Limited Barometric Pressure (mm Hg) : 758.3
T AvnandumomunAaziuanua
Calibrate Location : TAsenIs (A1) Temperature (°C) : 29.8
Calibrate Date : 12-May-25 High Volume ID : RYG_FS0180
Calibrati No.: C-120525-RYG_FS0180 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume $/N : 1328
Calibrator Model : TE-5028A Calibrator Slope : 148469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qua I Chart Linear Regression
(inch) (m°/min) (CFM)

1 24 1.0592 40 [ siope: 28,6110

2 31 1.2004 44 Intercept : 9.6396

3 43 14092 so Correlation Coefficient : 0.9997

4 53 15618 54

5 67 17528 60

1(cFm)
65.4
y=28.611x +9.6396
00
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by Approved by :

(Mr.Nontachai Uppathamp )
RYG Field Services Scientist (2)

(Mr. Supot Salamteh )
RYG Field Services Section Head

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23
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High Volume Air Sampler Calibration Worksheet

WHA Industrial Development Public

Project Site : Company Limited Barometric Pressure (mm Hg) : 7583
“Anandaesuiieviazasinsns
Calibrate Location : (A2) T e (°0): 298
Calibrate Date : 12-May-25 High Volume ID: RYG_FS0181
C: No.: C-120525-RYG_FS0181 High Volume Model : TE-5170D
Calibrator ID: RYG_F$0206 High Volume S/N: 5334
Calibrator Model : TE-5028A Calibrator Slope : 148469
Calibrator S/N : 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qua 1: Chart Linear Regression
(inch) (m*/min) (CFM)

1 2.6 11014 40 Slope : 29.1864

2 34 12559 44 Intercept : 7.5972

3 +6 14567 50 Correlation Coefficient : 0.9997

4 55 15905 54

5 7.0 17911 60

1(CFM)
65.4
y =29.186x + 7.5972
00
0.0 0.5 1.0 15 20
Qstd (m3/min)

Calibrated by Approved by :

(Mr. Supot Salamteh )
RYG Field Services Section Head

(Mr.Nontachai Uppathamp )
RYG Field Services Scientist (2)

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

WHA Industrial Development Public

Project Site : Company Limited Barometric Pressure (mm Hg) : 7583
T hinaAuvneunatauasiasm
Calibrate Location : (1) (A3) 0: 208
Calibrate Date : 12-May-25 High Volume ID :
C: No.: C-120525-RYG_FS0661 High Volume Model : TE-5009X
Calibrator ID: RYG_F$0206 High Volume $/N : 6258
Calibrator Model : TE-5028A Calibrator Slope : 148469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qu I: Chart Linear Regression
(inch) (m*/min) (CFM)

1 27 11219 40 siope: 311187

2 34 1.2559 44 Intercept : 50333

3 +5 L4411 50 Correlation Coefficient : 09999

4 54 15762 54

5 68 17657 60

1(CFM)
65.4
y=31.119x + 5.0333
00
0.0 0.5 1.0 15 2.0
Qstd (m3/min)

Calibrated hy-

(Mr.Nontachai Uppathamp )
RYG Field Services Scientist (2)

Approvedby: -

(Mr. Supot Salamteh )
RYG Field Services Section Head

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

'WHA Industrial Development Public

Project Site : Company Limited Barometric Pressure (mm Hg) : 7583
inadunsuiialauaslasons
Calibrate Location : @) (A9 Temperature (°C) : 298
Calibrate Date : 12-May-25 High Volume ID :
c No.: €-120525-RYG_FS0663 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N : 6260
Calibrator Model : TE-5028A Calibrator Slope : 1.48469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qg 1+ Chart Linear Regression
(inch) (m®/min) (CEM)

! 25 1.0805 40 Slope : 303739

2 32 12192 4 Intercept : 7.1990

3 42 13931 50| correlation Coefficient : 0.9993

4 5.2 15472 54

5 6.6 17399 60

1(cFM)
65.4
y=30.374x +7.199
00
0.0 0.5 1.0 15 2.0
Qstd (m3/min)

Calibrated by Approved by :

(Mr.Nontachai Uppathamp )
RYG Field Services Scientist (2)

(Mr. Supot Salamteh )
RYG Field Services Section Head

FORM NO.: F 06073 REVISION NO.:2 ISSUE DATE: 20/11/23

NAC.,

Accrodited colibration laboratary
I i BOALE 170252007 NSC - TISI - TI5 17025
WSCTISRS IS CALIBRATION 0367
Iranatee Asscciates Co A OURATIONaNF
YT B
Petihikasem 7,771, Rel Walthases, Rimghokysi, Air spredd measarement loborstury )
Banghok 10600 adand] Eaibration verviees depariment
e Certificate Number

M. s (RS TIPS |
t-mst prac cabbrationiPpearates cum
Vet vt waw jeanater.com CWS-055-67

CERTIFICATE OF CALIBRATION

REVIEW BY
MEASUREMENT ITEM Cop anemometer Callbration procedure:
o ey APPROVED BY The Cup onemsmeter was colbeated agoinst
i Sapncdand air velocily transducer medel: 845512
. ¥ “_m' ond pitot fube with precisioa dfierenfisd prevume
Dutalogger: 200-WS-IR8 e 29 Apr 2026 meter madel: DPM2S00 in an clase tesl-section of
SERIAL NUMBIR Senoer WIMS260 Eifet-type wind fannel mith 900 om” cross fest
Bty loggar: AS2E3 section area, The Wi-Ct-007 based on ITC 61400
10 NUMSLR 121, Wind emergy generotion systems — Par 13-
CONDITION AS-RECEWVED 1 Power perfermance  meauwements  of
CusTOMIR + ALS laberatory grow (Thatand) Ca, bid, electricity producing wind furbsnes, March 2017
Suan lsang,
Khet Suan Luang. Dangkok 10250 Thaland,
Troceability:
RECENVED DATE #0ct 2024 Ths certificote provides @ maceabiley of The
MEACUATRICNT AT memsurrment  fa  secogeierd  ihe  nationad
srandareh, e {0 reakrnion of the infermetions!
HARAEE syatem of units (%) through the NIMT (Notions!
Weeirelogy Instifute of Thalland) v Certificate
ENVIRONMENTAL CONDT DS nimibei; WW-0007 24 ona WV 0065-24
Temperature % Uncertainty of Measurement:
Faelative Humidiy o The peporied wscerininty of mseosurment
Kimspharic Pressure hPa bateet &0 he pndsed uncertaisgy multiphed fy o
coveroge foctor k=2, Which for & pormal
dstribution eorresgonds 1o o covensge pobobilty
PUACE OF CALIRATION Elfeltyse Co, i1d of 955 The standonf uncertainty
et bien defermnee in accordases mith the GUM
“Tratuation of messsvement doio - Guide fo the
g iy W w expretiion of uncertainty in measrment’
"Wind direction frontal srea’ 100 o
Dlameter of mounting pipe” - e
Blockags ratio of test object” [TV
Preconditianing + 24 hours at ambient conditiom.
Maarurement Condtion h age 124.00 °C, (100 ¥RH and (1005.4] b
TABULATION OF RESULTS: 'l.
The table om mext page ghve the measured vilues. |
Culiated bry: | ‘| ] Apgiroved sigamery
51 M. Sorawit Thachalad | ook WA Pariorys Boonthioen
1 waiss Jmrapoen Lentsomphol AT A 1 Cabibration Depariment Manager
Remark:
" Moule rais-sertion sea o the wind tunne
: e
" Diametorof meuniing pipe
Sl
THIS CERTIFICATE OF CALBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS REP THON HAS BEEN OBTAINED

TN WRITING FROM THE LABORATORY
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Certificate Mumiber

chve at 10 s for 5 minutes. prior 1o callbration being perfermed. The standard air welocity 0.5 mfs

Poge 7 0 2 Pages
MALASUREMENT RESULTS '

The Cup Unit Undfer i
105 mfs was by 3 standard air ¥

which wrs installed 50

narie and invalled 40 mm away from tep of
e bt section and the stasdard sir welocity 5 mys 1o 30 mjs was calculated by o ot lebe with preciuon délerontial pressure meter which wan imtalied 50
i away from wind tussel sortle and indtalied 40 mm away Trom top of the test section, UL wi mesmted on @ rousd vertical ke of the lower plate ot
center of test section, The cabbration was carried oul under both rising and (aling air velecity in the range of 1 mfs 1o 16 mfs ot caliteation nberval of 1 mfs

PHOTO OF CAUSIATION SET-UP

The resun of nd ansexiated 2
[ Temp, wind tunnel Temp. room. Vg rror [T=T]

— i i} min s A
156 2400 [ EE 031
050 2000 1] a2
nm .00 w a1
na 400 40 3
n 400 &0 oo
nm .00 (1] an
0 2400 X oo
neo .00 19 a1
s .00 1] 01
s .00 100 01
80 24,00 12 01
66 2400 121 a1
T390 2400 132 0z
nm 400 142 03
2390 400 183 03
382 00 163 o4

Remark:

Mty o stasdard

" Wekacity of Linit Urefer Cablbeation

Calibwation wetap of the Cup anemometer calibration in the wind tusnel of Rranstes Assocates o, (M. The Cup snemometer shown may dilfer from the
calibeated orst. Remask: The peoportion of the 4ot e ot irue bo scale due to imaging geometry.

e N
Accredited cobibeation infyyl o
i » BOATE 17025:2017 INSC - TIS! = TIS 17025
NSC-TH-TIS 17005 CALIBRATI
[o———— CALIRATION 0357 ON 0367
/318, E1506
Prtchieasem 7,171, i Wamhupea, Ranghobeal, it speed measuement labortory
:‘""Wﬂﬂnﬂ Cahfirtion senviees deporimen,
Mobie: HSSREIRIAL Cestificate Nwmber
Ernat jrac-calbe stionddjaritee com
Wk wir. wwer jranatee com CWS-L56-67
Page 1 ol 2 Pages
MEASUREMENT ITEM = Cup semmometer Calibratios procedure:
MANUFACTURIR - Novalyns APPROVED BY The Cop L againit
MODELTYPE  Sansor: WE-02F Standard air welority transducer model: B455-17
Duta kogger: 200-WS {258 and ot hebe with precribn dhfferentiol presiure
SURIAL NUMBER . NEXT CAL DATE.... 29 AP 2026 meter moddel: DPMIS00 in an close test-section of
Duta Iogger: ASITH Eiffet-tppe wind tanoel with 900 em’ eross test
10 NUMBER RvG_Fsoaiz iadeisinte, ! Solimidpent
CONDITION AS-RECEIVED -+ Used 2.1, Wind enengy generation spstems - Pait 13-
Used ibem T Pewer pedurmance  memuremests  of
o ALE laboratory group (Thailand) Co., Lid. elettricity prods wind fuebines, Mavch 2017
Wt Suse Luang, Banghok 10250 Thadand,
Traceabiity:
RICEHIVED DATE This certificate provides @ troceabibty of The
BT megsurTeent  fo  frcognired  the  petional
ISSUE DATE standardi, snd to reatration of the infemational
spitem of umits (31) Bhvough the MT (Nitional
ENVIRONMENTAL CONDITIONS: Metrodogy leatitute of Thadand) wia Centificaie
b foliow it WAV CO0P-24 and MWV 006524
Temperaters B TTEY ) t Unceriointy of Measurem,
elative Homidity 5h01150 wRH e mmr:’ mh:g meauuement i
Mmapheric Pressive 110008 10 W based i v
coweinge foctor ked, Which for o nomat
ACEOF CAURRATION it e A Co. g, of 555, The studord wncertololy
it been determised in aciordance with the GL
‘Evaluntion of measwement dof - Guide ta the
CAUBRATION CONDITIONS - Wiesd tusnel crend-section anes’ 900 e’ expression of mncestminty in menswement’
Wined disection frontal area” W e
Diameter of mounting e’ - e
Blockage rutio of test object” wn H
Precandisioning + 24 hours. 1 smblent conditions.
Measursment Conditian 4 - € (a0
TABULATION OF RESULTS: =
The table on mext page give the messurod values 3
Calibrated by: | Iqudw

1 e, Somawrt Thachalad | *
3 Mss fimraporn Littsomphal

pui
| Naetk eroun section srea of the wend funal

W, Parinya Booe it
Caliwation Depatmest Manager

* Diametar of mounting pipe
e repidaf Certicate of Calbration®** P
N THIS ATE OF € MAY NOT BE CEPT IN FLILL UWLESS T
HARATIE MO TN WRITING FROM THE LABORATORY
Cortificats Hunsber - X
NAC v
WS 5667 Acaredited calbeation “nfyg b
CATIE ASSOCIATES GO TN ISOEC 17025:2017 NSC- TIS| - TIS 17025
NSC-TISITIS 17025 CALIBRATION D367
CALISRATION 0367
branates Muocunes Ca Lbd
AT P BI15, 6713536
Prtchbem 7,771, Wl Wianthages, Banghobys, Ade sperd measurement labovatory
Manghsh HU00{ Prusland) Cokbration senaces department
MEASURMENT RESULTS " Tek seaomana i} Centificate Bumber
Mdobde ARG ITFHLL
T omad <ol stnn @i anatee com
it Undor € at 10 mfs for § minules. price bo calivation being performed. The tandsed s velocity 0.5 mfs Wl i
o S mfs L # Vandard st which wan inutalied 50 th sled 40 from top of i et CWs-0s767
the best section and the standard sir welocity 5 mys 10 30 myfs was ealeulatod by & pitot Whbe with precisen diferential pressure meter which win imtalled 50
mim away freem wind funeel sotile and installed 40 mm away from tom of e 1esl Section, UUC wis meunted on 3 e vertical tube of e lower plate at CERTIFICATE OF CALIBRATION
ceriter of test section. The cabbration was carrbed cut under both riving and falling air velocity in the range of 1 mfs 16 16 /st calibestion isterval of 1w
Thee revuits of inkicd. are reporied in the table below. Page 1 of2 Pages
o Temp. wind tannel Temp. reom — Error Uikea] REVIEW BY
e re ) )
o =T i 7 % ity MEASUREMENT ITEM. + Cup anemometer procedure;
MANUFACTURER APPROVED BY Cup anemometer Wiy cobbroted ogaid
215 v B e T e i velocity transdocer model: 843512
1002 2% na 10 o0 a3 N il ‘it b ikl preciion iferstie peiscare
a2 1296 nn a0 e L Dot logger: HOWSISH o oare. 29APr2026 | p ioa of
494 7004 a0 54 08 an LN, oo filfek-type: wind tunvel with 500 cm” cross est
596 2290 2020 6 01 631 = “"“’“";‘ms sechion area. The WiCE-067 based on FEC 61400
202 el n 72 a1 an PR RAG_FSBAL 12:1, Wind energy generotion systra - Part 13-
747 Ey] nw L] 00 LE0 ARRIITIOMACNREIE: Uved berm 1 Power v+ memuements of
897 e nw0 98 0o a3 CUSTOMER AL labaratory group (Thailand) Co, Ltd, electricity producing wind furbines, March 2017
104 ieetine
996 FrL] a0 104 a1 a3
11.08 1180 30 10 o1 an i e s
1202 2290 020 120 an 036 gt e
1293 288 20 134 a 0e0 RECEIVEO DATE + 38 et 20014 DUAE N & v of
1L 260 30 o an o4 DATE £ 29 0ct 2004 megoremesd fo froognited e  natiencl
: stactavds, ond ta reofration of the internationat
Bn ] b o o o p— o system of units (%) threwgh the MMT Nationol
1597 2300 1 162 23 L] Metrology institute of Thodoed] v Certificate
i Tollow: nuetrer: MW-O00 24 ord MW-0065-24
Bemark:
: Temperature 1130130 ] Unscertanty of Messurement:
; Rtatve Humidity 15504150 L trporied wscertainly of mesmement i
Velnoty of andsrd Almerighaiic Presiure : 10404 10 L] baied en the stondand uncertoisty mullipled by o
" Wekacity of Urit Uncier Cabbeation coveroge foctor k=l Wiich for o nommol
atributian forreypends T b cavenage phabobsty
PUACE OF CALBSATION ik type Co. s o 955 The stondard wncertointy
PHOTO OF CAUBRATION SET-UP
‘Evalustion of data - Guide fo the
7 ot a0 ot expriinion of wceriuinty i g
Wind disection frantal ares’ 100 o'
Dismeter of mounting pipe” * mn
Ieckasge ratio of test object” o
Preconditioning + 24 hours at amblent condtons.
Mesrurement Condition & rage e [22.9)°C, (42.4) 2pha.
TABULATION OF RESULTS:

Cabeation setup of the Cup anemometer calibration in the wind tunnel of Kranstee Associates €n, Lid The Cup anemometer shown may defer from the

cabbrated one Rereack: The proportion of the

Y
1

¥
***End of Cartificate el Callbission® **

The table on nest page give the measured values.

Calbratied by: |
1 Mr. Sorewit Thachalad ]
1 Miss Jetrapeen Levtsomphal

Remark:
? Wisbate erens-tinttton wovi o Lhe wine Lurssel
)

* Diametse of mosesing pige.
*natie"sa

A E——

Mr, Parierya Rooncharoen
Cabiwation Department Manages

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL

IN WHRITING FROM THE LABORATORY
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CWS-057-67

',;/"'_""‘\}“
NAC Accredited cofbration laboratery @‘}

5 U0 LT, SO 1R0xs 2007 NSC - TISI - TI5 17025

INSC-TISKTIS 17025 CALIBRATION 0367
CALIBRATION 0367
Jel? Fanates Ansates Co il
Page 2 ol 2 Paged N2, G X 36
Peteshanen 7071, Rl Wartthagr s, Banghobys, Air speed meatarement kfroratony
. Pnghok 10600 Ihatand| Colbralion srevices deparment.
METASUREMENT RISULTS Yokt vHE0NOEL2 Contificats Number
Wintsle «EESEIFILY
T sl ati i ot 10 e for 5 pinutes prioe 1o £albration being pertormedt. The standard ai velocity 0.5 m/s e~
Iosmhwnukmedhonlmd-ﬂu«lnuul-mbdmﬂmhmnmaled 00 e rway e wieed luns| naile and inutalled 40 men iy 1o top of - CWS-058 67
the teat section and the standand air weloeity 5 mys to 30 myfs was calculated by & pitot tube with preciuon differentlal prevure meter which was installed 50
mim awar from wind tunnel sarde and intatied 40 mm away rom top of the tnst section, UUC wis mossted on 3 round vertical tube of the lewer plate at CERTIFICATE OF CALIBRATION
center of tet section. "aeuh\-mnn was carried out under both ring and faling sir velocty in the rangs of | mfi b0 16 enj's 48 calibration il of 1 m/s
Vhe o o Page 1ol 2 Pages
' Temp. wind tunmel Temp. room =y [ =T REVIEW BY
Imf) o %) (mis) imjs)
e i e =5 = o9 MEASUBEMENT ITEM + Cup anemometer
178 080 250 20 a2 o MANUFACTURSR  Nepvalyroe APPROVED B ooty g e S
- 5 e . oir wefocily transducer o 845502
1006 290 290 29 a1 on MooeL/ Ty N isin et fobe wath preciiion differentiol pressure
2 logger: 200 WS
4200 1N ool 40 o 5n 3 29 Apr 2026 model: DPWZSG0 by an close tesd-section of
e 00 2290 4 a0 an SERSAL NUMBER +Sensor: WSD-ASITE | NEXT CAL DATE ek te. wind Rt e
505 nn 290 59 a1 an The Wi-CL-007 bosed on MC 61400
o0 nm 290 70 oo [E s 121, Win envergy generaion syitems — ot 12
195 2264 7290 73 o ox NARECEER: L Power performance  mesumements ef
[ 2288 290 g oo an CUSTOMIR electricity procucing wind fuiees, Mavch 2017
4 EE ] 290 101 01 a3t guide
1.07 ns 2290 11 0.0 a3t Khet Suan Luang, Sanglok 10250 Thaand,
12.00 290 20 120 o0 an g
129 264 20 130 01 an RECEIVED DATE 1800t 2004 L i et
1392 2284 2200 W1 01 an MEASUREMENT DATE <2906t} il "““’m“";w"‘:m; St
DATE £
1495 .0 22.90 154 0z 03 . 30t 2024 syatem of unity (S) heosgh The NMT (ot
15.94 270 290 163 03 i) Wrology’ ivsts.of Thodkwd) W Ceriificate
ENVIRONMENTAL IDATROMNS:
L < uember: MW 000724 amd MW-0085-24
Remark: Tempeeat 00130 b3 Unccrtainty of Meauremsen
. o TP o "
Bty Tslative Hermidity 15501150 e The srporind uncerioinly of messement &
ey it Atmosphetic Pressure £ 10108 30 hPa b s ¥
" Viplacity of Unit Uncer Callbration coverage foctor k<Z Which for o nommol
dutvibution correpondi e o toverage probobiity
PLACE OF CALIBRATION + Eiffel-type ol 95%. The stondovd uncerfolaty
FHGTO OF CAUDRATION SET-AP I ieen determined in accondance with the GUM
Froluntion of measuremest dote - Guide 10 the
. %00 o' ©ressionof uncerininty inmeasmement’
Wind direction feontal seea’ 100 o'
Diameter of mounting pipe’ - mm
Blockage ratio of best object” LAt ]
Praconditioning + 24 hors at amblest condions.
Mesturement Condition £ age are (23] °C, 4.8 WM
TABULATION OF RESULTS:
The table on nest page ghve the measured values. —
Callbrated by: | Anpraved sgnatory
[ Mr. Sorvwit Thachalad { | v, Parisiya Boondharoen
1 Miss Jatrapeen Levtsomphal | : Cabie ation Depantment Manages
[ |
Cablwation set-up of the Cup anemonneter Caibration in the wand IU'd of Jvanatee Associstes Co. L The Cup snemometer shown may differ from the
€ Remark i the set- e due o imaging grometry Remark:
{ | ! Naerte ereussmemen wres of the wind lusnel
i i
»
Deameter of muanting pipe
'"(unl(umqudimlm“' * Ratia "se !
| |
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL FOR REPRODUCTION
IN WRITING FROM THE LABORATORY
SITHIPORN ASSOCIATES CO., LTD &
- BE D S
T CALIBRATION LABORATORY SITHIPORN ) iiaesiga
— 4514511 Sirinthiom Road, Bangbumru, Bangpiud, Bangkok. 10700 Thailand KA LR o
Tel. +66 2433 8331 Email: calibration@sithiphorm.com CauBRATION 1354
Page 2 of I Pages
ACC24054
MEASUREMENT RESULTS Pages : 1lef3
. . .
om0 e R oty OS s Calibration Certificate
ey & standard ‘which was inslalied 50 narde * from top of

m Rest section and the standand air welority & w‘s 1o 300 s, wias caboulated by a pitol tube with prechiaon differential preswres metes wiich was installed 50
mim aw from wind tunnel narde and instalied 40 mm away from fop of the test seetion, UUC we maownted on  rowd verteal tube of the lower plate #t
centee of test section, The calibiration wik carried ol under bath riving and faling air velocity i the range of 1 m/s 1 16 m/s a1 cablwation interval of 1 m/s

The rewuls of caliby are reported in the table below.
Vit Tewnp. wind tennel Temp. room Vo Error Uik
mfs) imal ims) imfs)
Lon? s 9 o8 R ox
2209 oo nes 20 a3 oxn
20650 mm 9% 29 0. om
4208 8 29 41 a1 o
493 .90 9 51 a2 on
LEH 1290 s 60 L1 o
T4 160 E21 ) 0 a1 o
195 1 285 50 o1 04
896 0. s L] oo o1
995 150 2295 100 o1 o3
11.08 90 295 11 oo (5]
1200 ns ns 120 oo axn
1296 2258 2295 131 01 03
1394 27254 22.95 148 01 ais
1498 260 2285 150 00 an
15.98 3160 2295 161 oL 03t

Remark:

Velsciry of standard
Velocaty of Und Undes €abbrston
PHOTO OF CALIBRATION SET-UP
Cabbration set-op of the Cup snenmonsetes caibration m the wind tunnel of Mranates Associstes Co. L34 The Cup snemometor shown may differ from the
Hemark of the vet- upis

'r I

"'tndot:anlltmqum‘" |
¥ if |
i o

Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-74
Serial No.: 34178123 REVIEW BY ...
1D No.: RYG_FS0215
APPROVED B
Condition As Found : GOOD
NEXT CAL DATE.......22:0¢t:25
Customer : ALS LABORATORY GROQUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : P
Ambient Temperature : (230 £3) °C
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) %
Received Date : 18 OCTOBER 2024
Calibration Date : 22 OCTOBER 2024
Date of Issue : 24 OCTOBER 2024
Calibrated by : Nathakorn Pisutpaisan
Approved by :
(' Thanakul Petchurai )
This certi is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN
45481/t Sirintharn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel +86 2433 8331 Email: calibration@sithiphomcom TSI s
Cert. No. : ACC24054
Job No. : VC6BACO015
Pages : 2ef3
Calibration Procedure : CP-AC-03
Calibration Method :
This equipment was calibrated by follow on IEC-60942-2003 Standard.
The sound pressure level, frequency and total distortion of the sound calil was using the
microphone.
Condition of this result of calibration :
1. Reference Standard Instruments :
Instrument Model Serial No. Cert. No. Due Date
‘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
Digital Multimeter 33461A MY60024273  EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAT 34560495 AA-3001-24 05-FEB-25
Audio Analyzer AVR-3360A  V744B6069 EF-0009-24 09-FEB-25

2. This resuls 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 i d
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

l system of unit at:

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN

451451 Sirinthorn Road, Bangbumu, Bangplud, Bangkok, 10700 Thailand

Tel +66 2433 8331 Email : calibration@sithiphorm.com NSCTISETIS 17025
CALIBRATION 0354

Cert. No. : ACC24054
Job No. : VC68AC0015
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 94.09 0.09 0.14 040

2. Frequency

Specified Measured Deviated Acceptance

Frequency value value Uncertainty limit

(Hz) (Hz) (%) (%) (%)

1000 1001.5 0.1 0.1 1.0

3. Total distortion

Measured value ( % ) L inty (%) A limit (% )
1.55 0.10 3.0

The reported uncertainty is based on a standard nncertainty multiplied by coverage factor & —2

or any value ing T iding a lavel of d of imately 95 %

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD. \\&t'/zl/
CALIBRATION LABORATORY SITHIPORN - jlaccuma
451-451/1 sirinthom Road, Bangburary, Bangplud, Bangkok, 10700 Thailand AR

WAL T T e
CALGRATION 0354

Tel. +66 2433 8331 Email: colibration@sithiphom.com

Cert. No. : ACL25080
Pages 2 lof8

Calibration Certificate

Equipment ; SOUND LEVEL METER
Manufacturer : RION
Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Serial No.: 00920831 /22191 /22220
ID Ne.: RYG _FS80622
Condition As Found : GOOD
Castomer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : -

Y%
Ambient Temperature : (230 £3) oc |REVIEWBY ...
Pressure : {1013 £3) kPa
Relative Humidity : (500 £20 ) %
APPROVED BY
Received Date : 07 JANUARY 2025
Calibration Date : 21-23 JANUARY 2025
XT C. T 21/ 01/ 2026

Date of Issue : 24 JANUARY 2025 NEXT CAL DATE.... 41 012026 .

Nathakorn Pisutpaisan

Calibrated by :

Approved by :

( Thanakul Petchurai )

This certi isissued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY
Cert. No. : ACL25080
Job No. : VCG8ACO059
Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had tests to Acoustical and Electrical signal tests of ighting with Anechoic chamber and
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘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
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-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 traccable to the i system of unit maintaincd at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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SITHIPORNJ

SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY
Cert. No. : ACL25080
Job No. : VC68ACH059
Pages : 30f8
Summary of Measurement Resuit :
Uncertainty Maximuor-permitted
Parameter uncertainty of
@) measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A.
3. Acoustical signal tests of fr ighting;
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
3000 Hz 0.3 0.7
4. Electrical signal tests of fi ightis
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10kHz 0.3 0.7
For > 10kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 02 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 03
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 02 0.3
10. Peak C sound level 02 0.35
11. Overload indication 02 0.25
12, High level stability 0.1 0.1

SITHIPORN, SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY

Cert.No. :  ACL25080
JobNo. : VC68ACO059

Page : 4of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Vaiuc Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

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

Frequency Weighting

Weighting (dB)

A - weight 8.7

C - weight 13.7
Flat 19.3

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat [on it A-weight
weight weight i
125 0.4 04 0.4 +1.0
1000 0.2 0.2 0.2 +0.7
8000 0.6 0.6 0.6 +1.4,-25

SITHIPORN SITHIPORN ASSOCIATES
associates — CALIBRATION LABORATORY
Cert. No. : ACL25080
Job No. : VC68ACO059
Pages : Sof8
4, Blectrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Coweight | A-weight Acocplance
Limits
63 0.0 0.0 0.0 +1.0
125 0.1 0.1 0.0 +1.0
250 0.0 0.0 0.0 1.0
500 0.0 0.1 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 =1.0
8000 0.0 0.1 0.1 +15,-2.5
16000 0.0 -1.2 -1.2 +2.35,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated | Measured Deviated | Acceptance
Frequency Value Valuc Value Limits
Weighting (dB) (4B) (4B) (4B)
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
Froquency Value Value Value Lirnits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 M.0 0.0 +0.1
Leq 9.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Valug Limits
Weighting (dB) (aB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.1 —

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN)

associates —

Cert. No. : ACL25080
Job No. : VC63ACO059
Pages : 6of8

7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 0.8
136.0 136.0 0.0 0.8
1350 135.0 0.0 .8
134.0 134.0 0.0 0.3
133.0 133.0 0.0 +0.8
132.0 132.0 0.0 .8
131.0 131.0 0.0 +0.8
129.0 129.0 0.0 +0.8
124.0 124.0 0.0 0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 +0.8
109.0 109.0 0.0 0.8
104.0 104.0 0.0 +0.8
99.0 99.0 0.0 0.8
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 0.8
84.0 84.0 0.0 0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 53.9 -0.1 +0.8
49.0 49.0 0.0 0.8
44.0 44.0 0.0 0.8
39.0 389 0.1 0.8
34.0 33.9 0.1 0.8
30.0 29.9 -0.1 0.8
29.0 28.9 0.1 0.8
28.0 28.0 0.0 0.8
27.0 26.9 0.1 +0.8
26.0 25.9 0.1 0.8

250 25.0 0.0 £0.8 _
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

assoclates —

Cert. No. : ACL25080
JobNo. : VC68AC0059
Pages : 7of8

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +0.8

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 0.1 +0.8

9. Tone burst response

Time Tone burst Anticipated | Measured Deviated | Accepiance
duration, Tb Cycle Value Value Value Limits
Welghting | (ms) (4B) (4B) (dB) (B)
0.25 1 108.0 107.9 -0.1 1.0;-3.0
Fast 2 8 117.0 117.0 0.0 1.0;-1.5
200 800 134.0 134.1 0.1 +0.5
Slow 2 8 108.0 108.0 0.0 1.0;-3.0
200 800 127.6 127.6 0.0 +0.5
0.25 1 99.0 98.9 0.1 1.0;-3.0
SEL 2 8 108.0 108.0 0.0 1.0;-1.5
200 300 128.0 128.0 0.0 +0.5

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORw

associates

Cert. No. : ACL25080
JobNo. : VC68AC0059

Pages : 8of8
10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal {dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 £2.0
One 1334 133.3 0.1 +2.0
Number of cycle Aaticipated Measured Deviated Acceptance
in Value Value Valye Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +1.0
Positive half cycle 1354 135.2 02 1.0
Negative half cycle 1354 135.2 -£.2 +1.0
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle {dB) (dB)
89.6 89.5 0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.1

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

or any value

ding a lavel of confid of i ly 95 %

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451{1 Sirinthom Road, Bangbumit, Bangpiud, Bangkok, 10700 Thailand
Tel. +86 2433 833! €mail : calibration@sithiphom.com

SITHIPORN

Cert. No. : ACL25081
Pages : 1lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-52A / Microphone UC-59 / Preamplifier NH-25

Serial No.: 01120936/ 21737 /22325

ID No.: RYG F80627

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : -

Ambient Temperature : (23.0+3) °C REVIEW BY .

Pressure : (1013 £3) kPa

Relative Humidity : (500 £20 ) %

APPROVED BY....

Received Date : 07 JANUARY 2025

Calibration Date : 21-23 JANUARY 2025

Date of Issue : 24 JANUARY 2025 NEXT CAL DATE..

Calibrated by : Nathakomn Pisutpaisan
Approved by :

( Thanakul Petchurai )

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 head of Calibration Laboratory.

SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25081
Job No.
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal lests of freq: ighting with Anechoic chamber and
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Muitimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42K Al 34560495 AA-3001-24 05-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 i
3.1 National Institutc of Mctrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

system of unit maintained at :
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SITHIPO Rw SITHIPORN ASSOCIATES SITHIPORN, SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY

Cert. No. : ACL25081
JobNo. : VC68ACH059
Pages : 3of8

Cert. No. : ACL25081
JobNo. : VC68ACO059

Page : 4of8
Summary of Measurement Result : Result of calibration :
1. Absolute sensitivity
Uncertainty Maximum-permitted Reference Measured Acceptance
Parameter @8 uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity 0.2 N/A 93.9 (93.94) 94.0 0.0 03
2. Seif-generated noise 02 N/A
3. Acoustical signal tests of fr ighting: 2. Self-generated noise
125 Hz 0.3 0.6 2.1 Normal test
1000 Hz 0.3 0.6 Measured Value
8000 Hz 03 07 (dB)
4. ical signal tests of ighti 142
For 10 Hz to 4 kHz 0.3 0.6
For > 4 kHz to 10 kHz 03 07 The microphone of the sound level meter was replaced by ¢lectrical signal input device.
For > 10 kHz to 20 kHz 0.3 1.0 Frequency Weighting
5. Frequency and time weightings at 1 kHz 02 02 Weighting (dB)
6. Long - torm stability 0.1 0.1 A - weight 87
7. Level linearity on the reference level range 0.2 0.3 C - weight 139
8. Level linearity including the level range control 02 0.3 Flat 195
9. Tone burst response 0.2 0.3
10, Peak C sound level 02 035 3. Acoustical signal tests of frequency weightings
11 Overload indication 0z 025 Meter free-field acoustic response at a level of 84 dB
12. High levet stability 0.1 0.1 Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight AT;ZI'_’:“
125 0.4 04 0.4 +1.0
1000 0.2 02 0.2 +0.7
8000 0.5 0.5 0.5 +15,-25

-\ l _

SITHIPORN SITHIPORN ASSOCIATES SITHIPORN) SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates CALIBRATION LABORATORY

Cert. No. : ACL25081 Cert. No. : ACL25081
Job No. : VC68AC0059
e JobNo. : VC6BACO059
Pages : Sof8 Pages  : Gof8
4. Electrical signal tests of frequency weightings & :

Weighting network 1sc with relative fo | kHz. 7. Level linearity on the reference level range

Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceplance
(Hz) Flat Cweight | Anweight Acceptance Value Value Value Limits

Limits () (dB) (aB) (48)
63 0.0 0.0 0.0 +1.0 1570 137.0 00 208
125 0.0 0.0 0.0 +1.0 136.0 136.0 00 308
250 00 00 00 +10 135.0 135.0 0.0 +0.8
500 0.0 0.0 0.0 +1.0 134.0 134.0 0.0 +0.8
1000 0.0 0.0 0.0 +1.0 133.0 133.0 0.0 +0.8
2000 0.0 0.0 0.0 +1.0 132.0 132.0 0.0 +0.8
4000 0.0 0.0 0.0 +1.0 131.0 1310 0.0 +0.8
8000 0.0 0.1 0.1 +15,-2.5 129.0 129.0 0.0 0.8
16000 0.0 -1.2 -1.2 +2.5,-16.0 124.0 124.0 0.0 0.8
119.0 119.0 0.0 0.8
5. Frequency and time weightings at 1 kHz 114.0 114.0 0.0 0.8
5.1 Frequency weightings at 1 kHz 109.0 109.0 00 0.8
104.0 . 104.0 0.0 0.8
Anticipated | Measured | Deviated | Acceptance 290 9.0 00 08
Frequency Valuc Value Value Limits 94.0 %40 00 08
Weightive (dB) (dB) (dB) (dB) 9.0 9.0 0.0 0.8
A - weight 94.0 94.0 0.0 +0.2 340 84.0 00 08
C - weight 94.0 94.0 0.0 0.2 790 79.0 0.0 108
Flat 94.0 94.0 0.0 +02 74.0 74.0 0.0 0.8
69.0 69.0 0.0 0.8
5.2 Time weighting at 1 kHz 64.0 64.0 0.0 +08
Anticipated | Measured | Deviated | Acceptance 580 59.0 a0 a0
Frequency Value Value Value Limits £ EXK) su) 208
Weighting (dB) (dB) (dB) (dB) 49.0 49.0 0.0 0.8
Fast 94.0 94.0 0.0 £0.1 o 4.0 0l g0
Slow 94.0 94.0 0.0 £0.1 320 389 1 208
34.0 339 0.1 08
Leq 94.0 94.0 0.0 0.1 00 5 = =08
29.0 289 0.1 0.8
6-Loug- ferm stability 28.0 219 2.1 208
SLM Display | SLM Display | Deviated Acceptance 270 26.9 o1 108
Frequency at initial at final Value Limits 260 259 Y 208
Weighting (dB) (dB) (dB) (aB) 25.0 249 o1 208

A - weight 94.0 94.0 0.0 £0.1 . -
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Cert. No. : ACL25081
JobNo. : VC68ACO059
Pages : Tof8

8. Level linearity including the level range control

Anticipated | Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +0.8

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 289 0.1 +0.8

9. Tone burst response

Time Tone burst Anticipated Measured Deviated

duration, Tb Cycle Value Value Value

Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.0 0.0
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORw

associates

Cert. No. : ACL25081
Job No. : VC68ACO059

Pages : 8of8
10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lopeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +2.0
One 1334 133.3 0.1 2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 133.0 133.0 0.0 +1.0
Positive half cycle 135.4 135.2 0.2 +1.0
Negative half cycle 1354 135.2 0.2 +1.0

11. Overload indication

Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting {dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.1

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

or any value followi i iding a lavel of confid of i 95%

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN

451-451/1 Sirinthom Road, Bangbumry, Bangplud, Bangkok, 10700 Thailkand s
Tel. +66 2433 8331 Email : calibration@sithiphorn.com CALBRATION 0394

Cert. No. : ACL25083

Pages : 1lof8
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manuofacturer : RION
Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Serial 01120938 /21888 /22327
ID No.: RYG_FS0629
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : -
Ambient Temperature : (23.0+3) °C
Pressure : (1013 £3) kPa REVIEW BY ...
Relative Humidity : (500 £20 ) %
APPROVED BY

Received Date 07 JANUARY 2025
Calibration Date : 21-23 JANUARY 2025
Date of Issue : 24 JANUARY 2025 NEXT CAL DATE.... 21/ 01/ 2026

Calibrated by : Nathakomn Pisutpaisan

Approved by :

Thanakul Petchurai )

This i isissued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SI.M had tests to Acoustical and Eleciricat signal tests of ighting with Anechoic chamber and R
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
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
Digital Multimeter 344614 MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-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 i i 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
CALIBRATION LABORATORY

Job No. : VC68AC0059 i:: NNn. :g::f::ssooss
Pages : 3of8 Page . 4of8
Summary of Measurement Result : Resnlt of calibration :
1. Absolute sensitivity
Uncertainty | Maximum-permitted Reference Measured Acceptance
Parameter . uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity 0.2 N/A 93.9(93.94) 94.0 0.0 03
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of fr ight 2. Self-generated noise
125 Hz 0.3 0.6 2.1 Nommal test
1000 Hz 0.3 0.6 ‘Measured Value
8000 Hz 0.3 0.7 (dB)
4. Electrical signal tests of freqn ightis 14.6
For 10 Hz to 4 kHz 0.3 0.6
For> 4 K to 10 KLz o3 o7 2.2 The microphone of the souad level meter was replaced by electrical signal input device.
For > 10 kHz t0 20 kHz 03 1.0 Frequency Weighting
5. Frequency and time weightings at 1 kHz 02 0.2 Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight 9.9
7. Level linearity on the reference level range 0.2 0.3 C - weight 125
8. Level linearity including the level range control 02 03 Flat 202
i:‘:::kb::::m gi : :5 3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at  level of 84 dB.
11. Overload indication 02 0.25
12, Fiigh lovel suability o1 o1 Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight | A-weight Limits
125 03 03 0.3 +1.0
1000 0.2 0.2 02 +0.7
8000 1.0 1.0 1.0 +1.5,-2.5
SITHIP ORN SITHIPORN ASSOCIATES SITHIPORN/ SITHIPORN ASSOCIATES
associates - / CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25083 Cert. No. : ACL25083
JobNo. : VC68ACO0S9 JobNo. : VC63AC0059
Pages : 50f8 Pages  : Goff
4 Electrieal signal tests of frequency welghiings 7. Level linearity on the reference level range
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance
(Hz) Flat Coweight |  A-weight A“Ef"'_““ Value Value Value Limits
Amits (dB) (dB) (dB) (dB)
63 0.0 0.0 0.1 +1.0 370 70, 00 08
125 0.1 0.0 0.1 1.0 136.0 1360 00 08
250 0.0 0.1 9.1 +1.0 135.0 135.0 0.0 +0.8
500 0.0 0.0 0.1 £1.0 134.0 134.0 0.0 +0.8
1000 0.0 0.0 0.0 +1.0 133.0 133.0 0.0 0.8
2000 0.1 0.0 0.0 +1.0 132.0 132.0 0.0 0.3
4000 0.1 0.0 0.0 +1.0 131.0 131.0 0.0 +0.8
8000 0.0 0.0 0.0 +15,-25 129.0 129.0 0.0 +0.8
16000 0.1 13 -1.2 +2.5,-16.0 124.0 124.0 0.0 0.3
119.0 119.1 0.1 +0.8
5. Frequency and time weightings at 1 kHz 114.0 114.0 0.0 +0.8
5.1 Froquency wightings at 1 kiz 109.0 109.0 9.0 08
Anticipated | Measured | Deviated | Acceptance 19(:;:) 19(:('][ g::) 2§
Frequency Value Value Value Limits 94.0 94.0 0.0 108
Weighting (4B) (dB) (4B) (dB) 8.0 9.0 0.0 2038
A - weight 94.0 94.0 0.0 +0.2 84.0 340 0.0 08
C - weight 94.0 94.0 0.0 +£0.2 79.0 79.0 0.0 0.8
Flat 94.0 94.0 0.0 0.2 74.0 74.0 0.0 +0.8
69.0 69.0 0.0 0.8
5.2 Time weighting at 1 kHz 64.0 64.0 0.0 +0.8
Anticipated | Measured | Deviated | Acceptance 220 230 0.0 208
Frequency Value Value Value Limits =2 220 20 —
s | o | | o | o T T
Fast 0 240 L0 =01 390 390 00 108
Slow 94.0 94.0 0.0 £0.1 S0 50 00 08
Leq 94.0 94.0 0.0 £0.1 300 300 00 o
290 28.9 0.1 +0.8
6- Long - term stability 280 28.0 00 08
SLM Display | SLM Display | Deviated Acceptance 27.0 27.0 0.0 108
Frequency at initial at final Value Limits 26.0 25.9 o1 208
Weighting {dB) (dB) (dB) (dB) 25.0 25.0 0.0 0.8
e o e | [ -
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SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25083 Cert. : ACL25083
Job No. : VCG68ACH059 Job No. : VC68AC0059
Pages : 7of8 Pages  : Bof8
10. Peak C soand level
' Number of cycle Anticipated Measured Deviated Acceptance
8. Level linearity including the level range control in Value Value, Lepeak Value Limits
Anticipated | Measured | Deviated | Acceptance fost signal (dB) (dB) (dB) (dB)
Continn . . . q
Range Value Value Value Limits ontinuous 130.0 130.0 0.0 +2.0
One 133.4 1333 0.1 +2.0
{dB) (dB) (dB) (dB)
130 940 940 0.0 0.8 Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
Anticipated | Measured Deviated Acceptance test signal (dB) (dB) (dB) (dB)
o
Range Value Value Value Limits = 1330 1330 L0 =8
Positive half cycle 1354 135.2 -0.2 *1.0
(d8) (dB) (dB) (dB) Negative half cycle 1354 1352 0.2 +1.0
130 29.0 29.0 0.0 +0.8
11. Overload indication
9. T'one burst response Measured value (dB ) Deviated Acceptance
Time Tone burst Anticipated | Measured Deviated | Acceptance Positive Negative Value Limits
duration, Tb Cyele Value Value Value Limits one-half cycle | one-half cycle (dB} (dB)
Weighting (ms) (dB) (dB) (dB) (dB) 89.6 89.5 0.1 +1.5
0.25 1 108.0 107.9 0.1 1.0;-3.0
Fast 2 8 117.0 116.9 0.1 1.0;-15 12. High level stability
8 evel
200 800 134.0 134.0 0.0 +0.5
Slow 2 5 1080 1079 =01 1030 SLM Display | SLM Display | Deviated Acceptance
200 800 127.6 127.5 0.1 +0.5 Frequency at initial at final Value Limits
025 1 99.0 98.8 0.2 1.0;-3.0 .
Weighting (dB) (dB) (dB) (dB)
SEL 2 8 108.0 107.9 0.1 1.0;-1.5 " - 300 o0 =i
200 500 128.0 128.0 0.0 0.5 Sweigh 179 - : :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k& =2
or any value iding a lavel of d of. 95%
_ End of Calibration Certificate
SITHIPORN ASSOCIATES CO,, LTD. -"‘""3’”“‘ SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY oy u CALIBRATION LABORATORY SITHIPORN
o,
451-451{1 Sirinthoem Rood, Bengburmi, Borgpiud, Borgkok, 10700 Thallard %m..\“ ass0cia

Tok.

Email

R TE TS 13
CALBRATION 0H4

45451 Sirintham Road, Bangbum, Bangphud, Bangkok, 10700 Thaland

Tol +66 2433 8331

Email ; cobrationsithiphomcom

iates

BEECTNSITIS 17024
CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

SOUND LEVEL METER

RION

Cert. No. : ACL24219
lof8

Pages

Calibration Certificate

NL-52A / Microphone UC-59 / Preamplifier NH-25
00531294 /23043 / 32970

NKH_FS0130

GOOD

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

REMIEW BY ...
APPROVED BY)|

afs 25
HEXT CAL. DATE .....ccoormmvirmrerect

Nathakom Pisutpaisan

( Thanakul Petchurai )

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,
BANGKOK, 10250 THAILAND.

Location : *
Ambient Temperature : (230 =3 ) T
Pressure : {1013 £3 ) kPa
Relative Humidity : (500 £20 ) %
Received Date : 02 JULY 2024
Calibration Date : 09-10 JULY 2024
Date of Issue : 12 JULY 2024

Calibrated by :

Approved by :
This is issued in with the

of ISOVEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

Calibration Procedure :

Calibration Method :

CP-AC-01

Cert. No. : ACL24219

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tests to Acoustical and Electrical signal tests of

Standard Instruments.

Job No. : VCATACO118
Pages : 2of8
ing with Anechoic chamber and Refi

For tests results of cach items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Model Serial No.
33210A MY48017076
335118 MY52302742
33461A MY353220104
33461A MY33220076
34461A MY60024273
MAT-1070 62100114
4180 2977900
NA-4ZKAL 34560495

Cert. No. Due Date
EF-0009-24 05-FEB-25
EF-0007-24 05-FEB-25

EEL.BP 210267  13-FEB-25
EEL.BP 200267 15-FEB-25
EEL.BP 220267 15-FEB-25
EF-0008-24 05-FEB-25
AA-1001-24 12-FEB-25
AA-3001-24 05-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 centificate is traceable to the intermational system of unit maintained at

3.1 Mational 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 ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN
SITHIPORN; fr 6 pludt Bangkok, 10700 Thailend associates
4B-451N Skinthom Road, Bangbumen, Bangplud, Bangkok, 10700 Thailand adassociates Tol +86 2433 8331 Emiail: colibration@sathiphomcom =
Tel 40624338331 Email: calbration@sithiphorn.com ot e
CALBRATION D394
Cert. No. : ACL24219 Cert. No. 1 ACL24219
Job No. : VOGTACO118 Job No. : VCGTACOIIS
Pages  : Jofg Page : 4of8
Summary of Measurement Result : Result of calibration ;.
L. Absolute sensitivity
[T " Roference Measured Acceptance
Parameter uncertalaty of Acoustic Signal Value Devintion Lintit
(dn) (dB ) (dB ) (dB) (dB)
i 939 (93.94)
1. Absoluie sensitivity 0.2 NA — 20 00 0.3
2. Sell-gencrated noise 0.2 NIA
3. Acoustical signal tests of ightings * Sell"gm:T.:d nniul
125 Hz 03 06 = o
8000 Hz 03 07 (dB)
3. Electrical signal tests o frequency weightings 7 S
For 10 Hz 1o 4 kHz 0.3 0.6 j meter
For=4 KNz 10 10 K3 VA ~ 2.2 The m:mp:: of the sound level wns replaced by electrical signal input device,
For > 10 kHz 10 20 kHz 0.3 1.0 wr: . = Weighting
5. Frequency and time weightings at | kHz 0.2 0.2 sﬂfms il
6. Long - term stability o1 o1 : “""-"-E'I m 9.9
7. Level linearity on the reference level range 02 03 -:l:m“ A
8. Level linearity including the level range control 0.2 0.3 =
9. Tone burst
. Pﬂ; . m 0.2 03 3. Acoustical signal tests of frequency weightings
sol 02 0.35 Meter free-fiekd acoustic response at a level of 84 dB
11, Overload indication 02 0.25 i
12, High level stability o1 T Frequency | Deviation from various frequency weighting response curve (dB)
. (Hz) s Acceptance
Flat C-weight A-weight
Limits
125 0.0 0.0 0.0 + 1.0
1000 0.0 0.0 0.0 *0.7
£000 A1 0.0 0.0 +1.5,-25
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN

4851-451/) Skintharn Road. Bangbssmens, Bangpiud, Bangkok, 19700 Thalland
Tol 0824338331 Emall:calibration@sithiphomeom

associates
NSCTISTHS 17025
CALIBRATION isa

Cert. No. : ACL24219

Job No. : VCETACO118
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative 1o | kHz
Frequency Deviation from various ff Sp (dB)
(Hz) . w Acceptunee
Flat C-weight A-weight Liniis
63 01 -l 0.1 1.0
125 0.0 0.0 01 +1.0
250 0.0 0.0 -0.1 1.0
500 0.0 0.0 0.1 1.0
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 x1.0
8000 0.0 0.0 0.0 +1.5.-25
16000 0.0 52 ~12 +1.5,-16.0
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 94.0 940 0.0 0.2
C - weight 94.0 94.0 0.0 02
Flat 94.0 94.0 0.0 * (0.2
5.2 Time weighting at | kHe
Anticipated Measured Deviated Acceptunce
Frequency Value Value Value Limits
Weighting (dn) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 0.1
Slow 94.0 4.0 0.0 =0.1
Legq 9.0 94.0 0.0 0.1
6, Long - term stability
SLM Display | SLM Display | Deviated | Accoptance
Frequency at initinl at final Value Limits
Weighting (dB) (dB) (d8) (dB)
A - weight 94.0 94,0 0.0 0.1

481-481/t Sirinthoen Road, Bangburrns, Bongphud. Bangkok, 16700 Thailand
Tol+66 24338331 Emal: calibration@sithiphom.com

associates
NSCTHSLTES YRS
CALIBRATMON 0%54

Cert. No. : ACL24219
Job No. : VCATACD118

Pages : Gol8
7. Level linearity on the reference level range
Anticipated Measured Devinted Acceptance
Value Value Value Limits
(dB ) (dB} (dB) (dB )
137.0 137.1 0.1 +0.8
136.0 136.1 0.1 .8
135.0 135.1 0.1 .8
134.0 134.1 0.1 L8
133.0 133.0 0.0 1.8
132.0 132.0 0.0 .8
131.0 131.0 0.0 .8
129.0 129.1 0.1 0.8
124.0 124.0 0.0 .8
119.0 119.1 0.1 0.8
114.0 114.1 0.1 20,8
108.0 108.1 0.1 .8
104.0 104.1 0.1 0.8
9.0 9.1 0.1 0.8
4.0 940 0.0 0.8
9.0 89.0 0.0 .8
4.0 840 0.0 0.8
9.0 79.0 0.0 0.8
T4.0 74.0 0.0 0.8
69.0 68.0 0.0 0.8
4.0 64.0 0.0 0.8
59.0 59.0 0.0 0.8
54.0 54.0 0.0 .8
49.0 49.0 0.0 .8
44.0 440 0.0 .8
38.0 39.0 0.0 0.8
340 340 0.0 0.5
30.0 30.0 0.0 .8
29.0 29.0 0.0 .8
28.0 28.0 0.0 .8
1.0 27.0 0.0 .8
26.0 26.0 0.0 .8
250 24.9 0.1 .5
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SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN, SITHIPORN)
a51-45H1 Sirinthom Road, Bangbumin, Bangpksd, Bangkok, 10700 Thalland issociates A5H45Y1 Sirinthom Reod, Bangbumeu, Bangpiud, Bargkok, 10700 Thalarnd associates
Ted +80 2433 833 £mail: calibratior@sithipharn.com NSCTISTIS 17028 Tol +88 2433 B33 Email- colbrationg@sithiphom.com WSC-THSL TS 17028
CALBRATION 0394 CALIBRATION B304
Cert. No. : ACL24219 Cert. No. : ACL24219
Jab No. : VOSTACD118 Job No. : VC6TACO118
Pages : Toff Pages : Bof8
8. Level linearity including the level runge control
11. Overload indication
Anticipated |  Measured Deviated Acceptance
Range Value Value Value Limits M A value ( dBB ) Deviated Acceplance
(dB ) {dB ) (dB} (dB ) Positive Negative Value Limits
Auto 94.0 9.0 0.0 0.8 one-half cycle | one-half eycle (dB) {dB)
89.6 9.5 0.1 £1.5
9, Tone burst response
Time Tone burst Anticipated |  Measured Devisted | Acceptance 12. High level stability
duration, Tb Cycle Value Value Value Limits
Weighting
{n":’ : ‘I;:LT ﬁ:?; {_‘;BI’ : to"“;“ SLM Display | SLM Display | Deviated | Acceptance
. = . 2 - i Frequency at initial ut final Value Limits
Fast 2 3 117.0 117.0 0.0 015 Weighin
200 800 134.0 1340 0.0 0.5 = Seid) A J38 boE)
— 2 3 T80 080 00 10:30 A - weight 137.0 137.0 0.0 0,1
200 300 127.6 127.6 0.0 0.5
0.25 1 99.0 989 -0.1 1.0;-30
SEL 2 8 108.0 108.0 0.0 0;-15
200 800 128.0 128.0 20 0.5 The reported uncenainty is based on o standard uncertainty multiplicd by coverage factor b = 2
or any value foll lculation.providing a lavel of of 95 %
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance Riat Aiention. Gorificats
in Value Value, Lepeak| Value Limits
test signal (dB ) (dB ) (dB ) (dB)
Continuous 133.0 133.0 0.0 2.0
Cne 1364 136.2 0.2 2.0
Number of cycle Anticipated Measured Dieviated Acceplance
in Value Value Value Limits
test signal (dB) (dB) (d8) (di)
Conti 133.0 133.0 0.0 1.0
Positive hall cycle 1354 135.1 0.3 £1.0
Negative half cycle 1354 135.1 0.3 £1.0
SITHIPORN ASSOCIATES CO,, LTD. YA
SITHIPORN, Soeas
CALIBRATION LABORATORY Hac-wra SITHIPOR w SITHIPORN ASSOCIATES
4514511 Sirinthom Road, Bangburru, Bangplud, Bangkok. 10700 Thaikand AN associates CALIBRATION LABORATORY

Tel. +66 2433 8331

Emoil : calibration@sithiphomcom

Calibration Certificate

Equipment :
Manufactorer :
Model :

Serial No.:

ID No.:

Condition As Found :

SQUND LEVEL METER
RION

NI.-52A./ Microphone UC-59 / Preamplifier NF-25

01120937 /21845 /22326
RYG _FS0628

GOOD

Cert. No. : ACL25082
Pages : 1lof8

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,
Location : -
Ambient Temperature : (230 £3) °C
Pressure : (1013 +3) kPa REVIEW BY ..
Relative Humidity : (500 £20 ) %
APPROVED BY...:
Received Date : 07 JANUARY 2025
Calibration Date : 21-23 JANUARY 2025
21/ 01 /2026
Date of Issue : 24 JANUARY 2025 NEXT CAL DATE.... 5 n 0080
Calibrated by : Nathakom Pisutpaisan
foprovedhy: —
( Thanakul Petchurai )
This certi is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

Cert. No. : ACL25082
Job No. : VC68AC0059

Pages  : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of hoic chamber and Reft
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

ing with A

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Moede! Serial No. Cert, No, Due Date
‘Waveform Generator 33210A MY4R017076 EF-0009-24 05-FEB-25
‘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
Digital Multimeter 34461A MY60024273 EEL.BP 2240267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 0S-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAT 34560495 AA-3001-24 05-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 i

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 SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates 7 CALIBRATION LABORATORY
f:: Nl:‘L éﬁ?::ncfoso CertNo. : - ACL25052
JobNo. : VC68AC0059
Pages : 3of8 Page 4of8
Summary of Measurement Result ; Result of calibration ;
1. Absolute sensitivity
Uncertainty | Maximum-permitted Reference Measurod Acceptance
Parameter @B uncertainty of Acoustic Signal Valuc Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity 0.2 NA 93.9(93.94) 94.0 0.0 0.3
2. Self-generated noise 0.2 N/A
3. A tical signal tests of ightings 2. Self-generated noise
125 Hz 0.3 0.6 2.1 Normal test
1000 Hz 0.3 0.6 Measured Value
8000 Hz 0.3 0.7 (dB)
4. Electrical signal tests of frequency weightings 13.8
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 0.7 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For > 10 kHz to 20 kHz 03 1.0 Frequency Weighting
5. Frequency and time weightings at 1 kHz 0.2 02 Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight 108
7. Level linearity on the reference level range 0.2 0.3 C - weight 12
8. Level linearity including the level range control 02 0.3 it 128
?OT::;‘,;‘:’:‘:):: zj 00335 3. Acoustical signal tests of frequency weightings
Meter free-ficld acoustic response at a level of 84 dB
11. Overload i 0.2 0.25
12. High level stability 0.1 0.1 Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 03 03 03 +1.0
1000 02 0.2 02 £0.7
3000 04 04 0.4 +1.5,-2.5
SITHIPOR N} SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates -~ CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25082 Cert. No. : ACL25082
Job No. = VCGSAC005 JobNo. : VCSSACO59
Pages : Sof8
4. Electrical signal tests of frequency weightings Pages  : 6of8
Weighting network with relative to 1 kHz. 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) Anticipated | Measured Deviated Acceptance
(Hz) Flat C-weight A-weight Ao:c::pt-anoc Value Value Value Limits
= (dB) (aB) () (dB)
& 01 00 00 = 137.0 137.0 0.0 0.8
125 00 00 o L0 136.0 136.0 0.0 208
250 0.0 0.0 0.1 *1.0 135.0 135.0 00 08
500 0.0 0.0 -0.1 +1.0 134.0 134.0 0.0 +0.8
1000 0.0 0.0 0.0 1.0 133.0 132.9 0.1 0.8
2000 0.0 0.0 0.0 £1.0 132.0 131.9 0.1 +0.8
4000 0.0 0.0 0.0 £1.0 131.0 130.9 0.1 +0.8
8000 0.0 0.1 0.1 +1.5,-2.5 129.0 129.0 00 0.8
16000 0.0 -1.2 1.2 +2.5,-16.0 124.0 124.0 0.0 0.8
119.0 119.0 0.0 +0.8
5. Freguency and time weightings at 1 kHz 114.0 114.0 0.0 .8
5.1 Frequency weightings at 1 kHz 109.0 109.0 0.0 0.8
104.0 104.0 0.0 0.8
Anticipated | Measured | Deviated | Acceptance 9.0 2.0 00 e
Froquency Value Value Value Limits 94.0 240 00 0.8
Weighting (dB) (dB) (dB) (dB) 89.0 89.0 0.0 108
A - weight 94.0 94.0 0.0 02 24.0 84.0 0.0 208
C - weight 94.0 94.0 0.0 +0.2 79.0 79.0 0.0 0.8
Flat 94.0 94.0 0.0 +0.2 74.0 74.0 0.0 0.8
69.0 69.0 0.0 0.8
5.2 Time weighting at 1 kHz 64.0 64.0 0.0 0.8
Anticipated | Measured | Deviated | Acceptance 59.0 220 (X 0.8
Froquency Value Value Vatue Limits £ X 20 =08
Weighting (dB) (dB) (dB) (aB) 250 250 00 =08
Fast 94.0 94.0 0.0 £0.1 :’;:g :::2 :::g :gﬁ
Slow 94.0 94.0 0.0 £0.1 s o T 0
Leq L) 2 0 = 30.0 300 00 108
29.0 29.0 0.0 +0.8
6- Long - term stability 28.0 28.0 0.0 +0.8
SLM Display | SLM Display | Deviated | Acceptance =T = 00 Y
Froquency at initial at final Value Limits 26.0 26.0 00 08
Weighting (dB) (dB) (dB) (dB) 25.0 25.1 0.1 +0.8
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Cert. No. : ACL25082 Cert. No. : ACL25082
Job No. : VC68ACO059 Job No. : VC68AC0059
Pages : 7of8 Pages : 8of8
10. Peak C sound level
3 - L. _ Number of cycle Anficipated Measured Deviated Acceptance
. Level linearity including the level range control in Value Value, I Value Limits
Anticipated Measured Deviated Acceptance Sk ?ignal (dB) (dB) (dB) (dB)
o Valuo Value Value Limits Continuous 130.0 130.0 0.0 +2.0
One 133.4 1334 0.0 +2.0
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +0.8 Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
Anticipated | Measured | Deviated | Acceptance fest signal (dB) (dB) (dB) (dB)
Range Value Value Valus Limits Ff)ntmuous 133.0 133.0 0.0 *1.0
Positive half cycle 1354 1352 -0.2 +1.0
(dB) (dB) (dB) (dB) Negative half cycle 1354 135.2 -02 +1.0
130 29.0 29.0 0.0 .8
11. Overload indication
9. Tone burst response Measured value { dB ) Deviated Acceptance
Time Tone burst Aunticipated | Measured Deviated | Acceptance Positive Negative Value Limits
duration, Tb Cycle Value Value Value Limits one-half cycle | one-half cycle (dB) (dB)
Weighting (ms) (dB) (dB) {dB) (dB) 89.5 89.5 0.0 *1.5
0.25 1 108.0 107.9 -0.1 1.0;-3.0
Fast 2 8 117.0 117.0 0.0 1.0;-1.5 12. High level stabili
200 800 1340 1340 0.0 0.5 - High level stability
Slow 2 2 1080 1080 00 0:=3.0, SLM Display | SLM Display | Deviated | Acceptance
2 127. 127.6 0.0 .5
) 80 g = Frequency at initial at final Value Limits
025 1 99.0 98.9 -0.1 1,0;-3.0 L
‘Weighting (dB) (dB) (dB) (dB)
SEL 2 8 108.0 108.0 0.0 1.0;-1.5 -
200 200 1280 128.0 0.0 05 A - weight 137.0 1370 0.0 +).1
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
or any value g iding a lavel of confid of 95 %
End of Calibration Certificate
SITHIPORN ASSOCIATES CO., LTD. g\f‘\‘.‘-}“_}j@‘ SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIP
Sssociates ) (OO ORN)
451-451]1 Sirinthom Rood, Bengbismu, Bongpéud, Bongkok, K700 Thalland i 4814811 Sinthoen Rood, Bangburmn, Bangplud, Bangkok, 700 Thailand associates

Tel +86 2433 B33

Emat : cotbrationgithipharm cam

Cert. No. : ACL24222

Pages 1of8
. . .
Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-52A { Microphone UC-59 / Preamplifier NH-25
Serial No.: DOS31297 /23200 /32973
ID No.: NKH_FS0133
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOR, 10250 THAILAND,
Location : E
Ambient Temperature : (230=+3) T REVIEW BY
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) % APPROVED BY 2%

NEXT CAL. DATE ... (325
Received Date : 02 JULY 2024 - 1 R M)
Calibration Date : 09-10 JULY 2024
Date of Issue : 12 JULY 2024
Calibrated by : Nathakorn Pisutpaisan
Approved by :

This is issued in

( Thanakul Peichurai )

with the

of ISOVTEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

Tel +66 2433 B33

Ermail  colibration@sithiphorm.cam

NECTISHTIS 19025

CAUBRATION 3394
Cert. No. : ACL24222
Job No. : VC6TACHIIS
Pages  : 208
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had tests to Acoustical and Electrical signal tests of ighting with hoic chamber and

Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments
Instrument
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Atlenuator
Condenser Microphone
Measuring Amplifier

Maodel Serial No.
332104 MY48017076
335118 MY52302742
33461A MYS53220104
33461A MYS53220076
361A MY60024273
MAT-1070 62100114
4180 2977900
NA-ZKAI 34560495

Cert. No.
EF-0009-24
EF-0007-24

EEL.BP 21/0267

EEL.BP 200267

EEL.BP 220267
EF-0008-24
AA-1001-24
AA-3001-24

Due Date
05-FEB-25
03-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-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 o the i

I system of unit

ot :

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

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

Cert. No. : ACL24222

Job No. @ VCATACO118
Pages : SofS
4. Edectrical signal tests of frequency weightings
Weighting network response with relative to 1 kHaz.
Frequency Deviation from various response curve (dB)
(Hz) . g Acceptunge
Flat C-weight A-weight Limits
63 0.0 -l 0.0 +1.0
125 0.0 0.0 0.0 1.0
250 0.0 0.0 0.0 1.0
500 0.0 0.1 0.0 1.0
10060 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.0 1.0
4000 0.0 0.0 0.0 £1.0
8000 0.0 0.1 0.1 +1.5,-25
16000 0.0 =12 =11 +21.5,-16.0
5. Frequency and time welghtings at 1 kHz
3.1 Frequency weightings t | kilz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 4.0 0.0 0.2
C - weight 94.0 94.0 0.0 & 0.2
Flat 94.0 24.0 0.0 02
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviared Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fuost 4.0 94.0 0.0 0.1
Slow 4.0 94.0 0.0 L1
Leg 94.0 940 0.0 0.1
6. Long - term stability
SLM Display | SLM Display | Devinted | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 4.0 840 0.0 + (.1

SITHIPORN, SITHIPORN,
a5k451/1 Siinthoen Rood, Bongbumn, Bangpiud, Bangkak, 10700 Thailond associates 451-451ft Srinthorm Road, Bangbume Bangplud, Bangkak 10700 Thailand associates
Tol +66 2433833  Email: callbrotion@slthiphorn.com NI IS Tol 46624328331 Emai: coRbration@sihiphom.com MO 1708
CAURRATION 0394
Cert. No, : ACL24222
Job No. : VCGTACO118 Cert. Now :  ACL24222
Pages : 3of8 dob No. : VCETACOIIS
Page i 4of8
1. Absolute sensitivity
Uncertainty Maximum-permitted
" Reference Measured Acecptance
arameter uncertainty of Acoustic Si
(dB) ustic Signal Value Deviation Limit
measurement (diB) (dB) (dB) (dB) a8y
1. Absolute sensitivity 0.2 NA 93,9 (93,94) 94.0 o0 203
2, Self-generated noise 02 NA
3. A jical signal tests of fi igghtis 2. Self-generated noise
125 Hz 03 0.6 2.1 Normal test
1000 Hz 03 06 Measured Val
e
e s e S N S—
For 10 Hi 1o 4 kHz 0.3 0.6
For = 4 kHz 1o 10 kHz 0.3 0.7 2.2 The microphone of the sound level meter was reploced by electrical signal input device,
For > 10 kHz to 20 kHz 0.3 1.0 Frequency Weighting
5. Frequency and time weightings at 1 kHz 0.2 0.2 Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight T
7. Level linearity on the reference level mnge 0.2 0.3 C - weight 146
8. Level lincarity including the level range control 0.2 0.3 Flu 02
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 035 3. Acoustical signal tests of frequency weightings
1. Overload i 02 025 Meter fiee-field acoustic response at a level of 84 dB
12. High level sabiliy w L Frequency | Deviation from various frequency weighting response carve (45)
(Hz)
Flag Cweight A-weight Acceptance
Limits
125 0.1 %] 0.1 1.0
1000 o1 o1 0.1 +0.7
2000 00 (] ] “15,-2.5
-_
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN,
4514811 Sirinthom Road. Banghbumn, Bangphud, Bangkok, 10700 Thalland associates -~ a51-451/) Sivtiorm Rood, Bangourmng, Bangpiud, Bangkok, 19700 Thailond associates
Tol +88 2433 B33 Email : calibration@sithipharmoom m:z Tod +86 2433 8331 Emall ; colibration@slthiphorm.com m::

7. Level linearity on the reference level range

Cert. No. : ACL24222

Job Na. : VCGTACOL118

Pages  : 6of§

Anticipated Mensured Deviated Acceptance
Value Valug Value Limits
(dB ) (dB ) (dB ) (dB)
137.0 137.0 0.0 0.8
136.0 136.0 0.0 0.8
135.0 135.0 0.0 0.8
134.0 134.0 0.0 0.8
133.0 133.0 0.0 +0.8
1320 132.0 0.0 08
131.0 131.0 0.0 8
129.0 129.0 0.0 ]
1240 124.0 0.0 (.8
119.0 119.0 0.0 .8
114.0 114.0 0.0 .8
109.0 109.0 0.0 0.8
104.0 104.0 0.0 0.8

99.0 9.0 0.0 0.8
94.0 94.0 0.0 .8
£9.0 89.0 0.0 0.8
84.0 840 0.0 .8
79.0 79.0 0.0 0.8
74.0 74.0 0.0 0.8
69.0 69.0 0.0 .8
4.0 640 0.0 0.8
59.0 59.0 0.0 0.8
54.0 540 0.0 0.8
49.0 49.0 0.0 0.8
44.0 4.0 0.0 0.8
39.0 39.0 0.0 .8
340 3.0 0.0 0.8
30.0 30.0 0.0 0.8
29.0 29.0 0.0 0.8
28.0 280 0.0 0.8
270 270 0.0 0.8
26.0 26.0 0.0 0.8
25,0 250 0.0 .8
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN SITHIPORN
45H-45H1 Sirinthorn Rood, Bengbumn, Bongphud, Bongkok, 10700 Thadand ] lates 454511 Sirinthom Rood, Bangbumn., Bongpiud, Bangkok, 10700 Thaland ociate
Tol +58 2433 B33 Emoll ; colibration@sithiphom.oom ::ﬁ::::,:::: Tol +80 2433 8331 Email ; colibration@sithiphorncom :ﬁ;:":"l:':
Cert. No. : ACL24222 Cert. No. : ACL24222
Job No. : VC6TACD118 Job Ne. : VOC&TACO118
Pages : 7of8 Pages : Bol8
8. Level linearity Including the level range control
11. Overload Indicathon
Anticipated Mensured Deviated Acceptance
Range Value Vitlue Value Limits Measured value ( dB ) Deviated Acceplance
(dB) (dB) {dB) (dB) Positive Negative Value Limits
Auto 04,0 94,0 0.0 +).8 one-half cyele | one-half cycle (dB ) {dB)
89.5 B9.6 0.1 +1.5
9, Tone burst response
Time Tone burst Anticipated Measured Devisted | Acceplance 12. High level stability
duration, Th Cyele Value Value Value Limits
Weighting
4 ":’: (dB) {dB) (dB) SLM Display | SLM Display Devinted Acceplance
0,25 1 108.0 07, . - — ERrA
_ e L2 sl Frequency atinital at final Value Limits
Fast 2 8 117.0 117.0 0.0 Weighting (dB) (dB) a8 a8
200 200 134.0 134.1 0.1 = i) 4 )
S 2 3 1080 108.0 o0 A - weight 137.0 137.0 00 0.1
i 200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 01
SEL 2 3 108.0 108.0 0.0
200 800 1280 128.1 0.1 The reported uncertainty is based on a standard uncertwinty multiplied by covernge factor & =2
or any value foll I3 ding a lavel of confid ol app ly 95 %
10. Peak C sound level
Number of eycle Anticipated Measured Devinted | Acceptance FadonCaimon (R oA
in Value Value, Lepeak| Value Limits
test sigmal (dB ) (dB ) (dB ) (dB }
Continuous 133.0 133.0 0.0 2.0
One 136.4 136.3 0.1 2.0
Number of cycle Anticipated Measured Deviated Agceptance
in Value Value Value Limits
test signal (dB ) {dB) (dB ) (dB}
Continuous. 133.0 133.1 0.1 1.0
Positive hall cycle 1354 135.2 02 1.0
Negative half cyele 1354 1352 -0.2 1.0
SITHIPORN ASSOCIATES CO., LTD. \\&/Z/ SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN) § & CALIBRATION LABORATORY 5 POR
oy ITHIPORN
451-451{1 Sirinthorn Road, Bangburnry, Bangplud, Bangkok, 10700 Thailand /"’ul..|’.\.\»-\“\ e 451451/ Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tet. +66 2433 8331 Email : calibration@sithiphom.com CAUBRATION 0394 Tel +66 2433 8331 Email : calibration@sithiphorm.com NSCTISENS 17025
CAUBRATION 6396
Cert. No. : ACL24323 Cert. No. : ACL24323
Job No. : VC67AC0166
Pages 1of8
. - . Pages : 20f8
Calibration Certificate Calibration Procedure:  CP-AC01
i H LEVEL -
Equipment SOUND LEVEL METER Calibration Method :
H RION N N .
Manufacturer ) ) This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
Model : NL-42/Microphone UC-52/ Pm""ﬁ"f::a‘:: v The SLM had tests to Acoustical and Electrical signal tests of ighting with Anechoic chamber and
Serial No.: 01000341 / 188644 /02004 : Standard Instruments.
ID No.: PHK_FS0017 For tests results of cach items were made by observation of each Instruments display and also with SLMs display,
APPROVED B
Condition of this result of calibration :
Condition As Found : GooD NEXT CAL DATE.. 21-0ct-25 1. Reference Standard Instruments :
Instrument Model Serial No. Cert. No. Due Date
Customer : ALS LABORATORY GROUP (THAILANDJTU,, LTD- Waveform Generator 332104 MY48017076 EF-000924  05FEB-25
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, ‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, Digital Multimeter 334617 MY53220104 EEL.BP21/0267 13-FEB-25
BANGKOK, 10250 THAILAND. Digital Multimeter 33461A MY53220076  EELBP20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Location : - Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Ambient Temperature : (230 +3) °c Condenser Microphone 4180 2977900 AA-1001-24  12FEB-25
Pressure : (1013 £3) kPa Measuring Amplifier NA-42KAI 34560495 AA3001-24  05-FEB25
Relative Humidity : (500 £20 ) %
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Received Date : 04 OCTOBER 2024 3. This certificate is traceable to the international system of unit maintained at :
Calibration Date : ;1‘22 Og;g:i‘;;m“ 3.1 National Institute of Metrology (Thailand).
Date of Issue : 3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Calibrated by : Nathakorn Pisutpaisan
Approved by :
( Thanakul Petchurai )
This is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior writien approval of the head of Calibration Laboratory.
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

SITHIPORN SITHIPORN),
451-451f1 Sirinthom Road, Bangbumru, Bangpiud, Bangkok, 10700 Thailand associates 45F451f Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10706 Thailand associates
Tel +66 2433 8381 Email : calibration@sithiphern.com NSC-TISHTIS 17025 Tel +66 2433 8331 Email : calibration@sithiphorncom NSCTISHTTS 17025
CALIBRATION 0394 CAUBRATION 0294
Cert. No. : ACL24323
Cert.No. :  ACL24323
Job No. : VC67AC0166 JobNo. : VCGTACO166
Pages : 3of8 Page . 4of8
Summary of Measurement Result : Result of calibration :
1. Absolute sensitivity
Uncertainty Maximum-permitted Reference Measured Acceptance
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. A ical signal tests of fr ightis 2. Self-generated noise
125 Hz 0.3 0.6 2.1 Normal fest
1000 Hz 0.3 0.6 Measured Value
8000 Hz 0.3 0.7 (dB)
4. Electrical signal tests of 19.0
For 10 Hz to 4 kHz 0.3 0.6
For > 4 kHz to 10 kHz 03 07 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For > 10 kHz to 20 kHz 0.3 1.0 Frequency Weighting
5. Frequency and time weightings at 1 kHz 02 02 Weighting (aB)
6. Long - term stability 0.1 0.1 A - weight 15.1
7. Level linearity on the reference level range 0.2 0.3 Caweight A4
8. Level linearity including the level range control 02 03 . €
9. Tone burst response 0.2 03 o _
3. Acoustical signal tests of frequency weightings
10. Peak C sound level 0.2 035 ¢
Meter free-ficld acoustic response at a level of 84 dB
11. Overload indication 0.2 0.25
12. High level stability o1 o1 Frequency Deviation from various frequency weighting response curve (dB)
2 A
(Hz) Flat Coweight | A-weight coeptance
Limits
125 0.3 0.3 0.4 *1.5
1000 0.1 0.1 0.1 + 1.0
8000 0.7 0.7 0.7 +5.0
_ -
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPOR w CALIBRATION LABORATORY SITHIPORN
45+-451/1 Sirinthorn Road, Bangburmeu, Bangpiud, Bangkok, 10700 Thailand associates 451-451f1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates J
Tel +6624338331  Email: calibration@sithiphorm.com USCTISk TS LTv2S Tel +6624338331  Email: calibration@sithiphom.com T T

CALIBRATION 0394

4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Cert. No. : ACL24323
JobNe. : VC67AC0166
Pages : Sof8

Frequency Deviation from various frequency weighting response curve (dB)
. Flat Cweight |  A-weight Repeprnce
Limits
63 0.0 0.1 00 420
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.0 £1.5
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | 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 00 £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 9.0 94.0 0.0 =01
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0

7. Level linearity on the reference level range

Cert. No. : ACL24323
Job No. : VC67AC0166
Pages : 60of8

Anticipated Measured Deviated Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 el
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
1340 134.0 0.0 +1.1
133.0 133.0 0.0 +11
132.0 132.0 0.0 + 1.1
1310 131.0 0.0 +1.1
129.0 129.0 0.0 =11
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 £1.1
9.0 99.0 0.0 0.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 1.1
84.0 84.0 090 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
390 38.9 0.1 +1.1
340 34.0 0.0 +1.1
300 300 0.0 +1.1
29.0 28.9 0.1 +1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 +1.1
26.0 26.1 0.1 1.1
25.0 24.9 0.1

- -
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Tel. +66 2433 8331 Email: calibration@sithiphorm.com NSC-TISITIS 17025

CALIBRATION 0334

Cert. No. : ACL24323
JobNo. : VC67AC0166
Pages : 7of8

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 £1.1

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 289 0.1 1.1

9. Tone burst response

Time Tone burst Anticipated Measured Deviated Acceptance

duration, Tb Cycle Value Value Value Limits

Weighting (ms) (dB) (dB) (dB) (dB)

0.25 1 108.0 107.9 0.1 15;-5.0

Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 300 134.0 134.1 0.1 +1.0

Slow 2 8 108.0 108.0 0.0 1.5;-5.0
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;-25
200 300 128.0 128.0 0.0 *1.0

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY SITHIPOR w
451451 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates
Tel. +56 2433 8351 Email : calibration@sithiphormn.com NSC-TISKTIS 17025

CAUBRATION 0394

Cert. No. : ACIL.24323
Job No. : VC67AC0166

Pages : 8of8
19. Peak C sound level

‘Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.4 0.9 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.2 0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

11, Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 +1.5

12. Hiigh level stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following i iding a lavel of of . il 95 %

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.
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CALIBRATION LABORATORY SITHIPORN, Si5esmA
451-451/1 Sirinthom Road, Bangbumeuy, Bangplud, Bangkak, 10700 Thailand "/ulﬂ.\‘\“\“ e
Tel. +66 2433 8331 Email : calibration@sithiphom.com CALBRATION 0394

Cert. No. : ACL25097
Pages : 1lof8

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : N1.-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00900075 / 188468 /01737
ID No.: NNG_FS0013
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAK AN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,
Location : -
Ambient Temperature : (230 £3) °C REVIEWBY ...
Pressure : (1013 £3) kPa
i idity : 9
Relative Humidity : (500 £20) % APPROVED BY
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025 NEXT CAL DATE..
Date of Issue : 30 JANUARY 2025
Calibrated by : Nathakom Pisutpaisan
Approved by :
( Thanakul Petchurai )
This certi is issued in d: with the i of ISO/LEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN,

associates —

Cert. No. : ACL25097
JobNo. : VC6SACN062

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Mcthod :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instraments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘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
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-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 i i 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) SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
if: lea é(étsziocﬁﬁz CENo S ACEE
Job No. VC68AC0062
Pages = 3of8 Page : 4of8
Summary of Measurement Result ; Result of calibration :
1. Absolute sensitivity
Uncertainty Maximum-permitted Reference Measured Acceptance
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 03
2. Self-generated noise 0.2 N/A
3. A ical signal tests of ightings 2. Self-generated noise
125 Hz 0.3 0.6 2.1 Nomal test
1000 Hz 0.3 0.6 Y
8000 Hz 0.3 0.7 (dB)
4. jcal signal tests of ightings 148
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 electrical signal input device.
For > 10 kHz to 20 kHz 0.3 1.0 Froquency Weighting
5. Frequency and time weightings at 1 kHz 0.2 0.2 Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight 151
7. Level linearity on the reference level range 0.2 0.3 C - weight 19.5
8. Level linearity including the level range control 0.2 0.3 Flat 24.9
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 035 3. Acoustical signal tests of frequency weightings
11. Overload indication 02 025 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)
(Hiz) Flat Coweight | A-weight Acz::“
125 0.8 0.8 0.8 + 1.5
1000 0.1 0.1 0.1 +1.0
8000 03 0.3 03 +5.0
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25097 Cert. No. : ACL25097
Job No. : VC68AC0062 Job No. : VC68AC0062
Pages  : 5of8 Pages : 6of8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
‘Weighting network response with relative to 1 kHz.
Anticipated | Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(Hz) Flat Coweight |  A-weight Acceptance (dB) (dB) (dB) (dB)
Lirvits 137.0 137.0 0.0 +11
63 0.0 0.0 0.0 £2.0 136.0 136.0 0.0 +1.1
125 0.0 0.1 0.1 *1.5 135.0 135.0 0.0 + 1.1
250 0.0 0.0 0.0 *L5 1340 134.0 0.0 1L
500 0.0 0.1 0.0 +1.5 133.0 133.0 0.0 SEali))
1000 00 00 00 1.0 132.0 132.0 0.0 +1.1
2000 0.0 0.1 0.0 220 131.0 131.0 0.0 +1.1
4000 0.0 00 0.0 3.0 129.0 129.0 0.0 +1.1
3000 00 L ol 5.0 124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz 114.9 1140 0.0 1.1
PP 109.0 109.0 0.0 *1.1
5.1 Frequency weightings at 1 kHz 7640 T 00 0
Anticipated Measured Deviated Acceplance 9.0 99.0 0.0 +1.1
Frequency Value Value Value Lirnits 94.0 94.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 89.0 89.0 0.0 +1.1
A - weight 94.0 94.0 0.0 0.2 84.0 840 0.0 £1.1
C - weight 94.0 94.0 0.0 £02 190 790 00, L
Flat 94.0 94.0 0.0 102 74.0 74.0 0.0 +1.1
69.0 69.0 0.0 * 1.1
5.2 Time weighting at 1 kHz =l 50 4 =L
59.0 59.0 0.0 *1.1
Anticipated Measured Deviated Acceptance 54.0 53.9 -0.1 +1.1
Frequency Value Value Value Limits 9.0 29.0 0.0 £ 1.1
Weighting (dB) (dB) (dB) (dB) 44.0 44.0 0.0 +1.1
Fast 94.0 94.0 0.0 £0.1 39.0 39.0 0.0 *11
Slow 94.0 94.0 0.0 10,1 340 340 0.0 zll
Leq 94.0 94.0 0.0 £0.1 30.0 30.0 0.0 +1.1
29.0 290 0.0 + 1.1
6. Long - term stability 28.0 28.1 0.1 *1.1
SLM Display | SLM Display | Deviated | Acceptance 270 27.1 0.1 1.1
Frequency at initial at final Value Limits 26.0 26.1 0.1 *1.1
Weighting (dB) (dB) (dB) (dB) 25.0 25.1 0.1 +1.1
A - weight 94.0 94.0 0.0 £03
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORw

associates

Cert. No. : ACL25097
Job No. : VC68AC0062

Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
8. Level linearity including the level range control in Value Value, Lopeak Value Limits
Anticipated | Measured | Deviated | Acceptance st signal (dB) (dB) (dB) (dB)
Ran, val Val . Continuous 130.0 130.0 0.0 +3.0
e e ue Value Limits One 1334 1333 0.1 10
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1 Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
Anticipated | Measured | Deviated | Acceptance Jest signal (dB) (dB) (dB) (dB)
» . Continuous 133.0 1329 =0 +2.0
Range Value Value Value Limits Positive half cycle 1354 135.1 03 20
(dB) {dB) (dB) (dB) Negative half cycle 135.4 135.1 0.3 2.0
130 29.0 29.0 0.0 +1.1
11. Overload indication
9. Tone burst response
Time Tone burst Anticipated | Measured | Deviated | Acceptance Measured value ( dB ) Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle | one-half cycle (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0 89.5 89.5 0.0 +1.5
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 £1.0 12. High level stability
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
O
200 800 127.6 127.6 0.0 +1.0 SLM Display | SLM Display Deviated Acceplance
0.25 1 99.0 98.9 0.1 1.5;-5.0 Frequency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 1.0;-2.5 Weighting (dB) (dB) (dB) (dB)
200 800 1280 1280 0.0 1.0 A - weight 137.0 137.0 0.0 +0.3
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k —2
or any value following calculati iding a lavel of of approxi 95 %
End of Calibration Certificate
1Y,
SITHIPORN ASSOCIATES CO., LTD. g“QJ/\’/"@_ SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY SITHIPORN)  jiacwea CALIBRATION LABORATORY SITHIPORN
A '
3
451-451/1 Srinthom Road, Bangbumry, Bangpiud, Bangkok, 10700 Thafland “Aaiam s 4514531 Sitinthorn Road, Bangbumiru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : catibrationgsithiphom.com eaLmxTiOn 154 Tel +66 2433 8331 Email : calibration@sithiphormn.com :::‘::"‘:)5:;‘;;:
Cert. No. : ACC24055 Cert. No. : ACC24055
Job No. : VC68ACO015
Pages : 1lof3
. . - Pages : 20f3
Calibration Certificate Calibration Procedure:  C-AC-03
Equipment : SOUND CALIBRATOR } .
Calibration Method :
Manufacturer : RION . . .
Model NC74 This equipment was calibrated by follow on IEC-60942-2003 Standard.
odel : -
P— The sound pressure level, frequency and total distortion of the sound calil was d using the
Serial No.: 34178124 REVIEW BY - ¥ g
microphone.
ID No.: RYG_FS0216
APPROVED BY|
Condition of this resnlt of calibration :
Condition As Found : GooD NEXT CAL DATE.... 220025 1. Reference Standard Instruments :
Instrument Model Serial No. Cert, No. Due Date
Customer : IAOI;SPL‘HA‘BORATORY G‘;g U:H(; HAILAND) CO;;Z% Waveform Generator 335118 MYS2302742  EF-0007-24 05-FEB-25
G PHA’ ’ T SUAN LUAN (; Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
} ’ Digital Multimeter 33461A MY53220076  EEL.BP 20/0267 15-FEB-25
BANGKOK, 10250 THAILAND. Digital Multimeter 33461A MY60024273 EEL.BF 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Location : - Measuring Amplifier NA42KAI 34560495 AA-3001-24 05-FEB-25
Ambient Temperature : (230 +£3) °C Audio Analyzer AVR-3360A  V744B6069 EF-0009-24 09-FEB-25
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) % 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 i system of unit d at :
Received Date : 18 OCTOBER 2024 3.1 National Institute of Metrology (Thailand).
Calibration Date : 22 OCTOBER 2024 3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Date of Issue : 24 OCTOBER 2024
Calibrated by : Nathakorn Pisutpaisan
Approved by :
( Thanakul Petchurai )
This certi is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

SITHIPORN
45145111 Sirinthom Rood, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel+66 24338331 Email: calibration@sithiphom.com NSCTISITIS 17025
CALIBRATION 0394
Cert. No. : ACC24055
Job No. : VC63AC0015
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 94.19 0.19 0.14 0.40
2. Frequency
Specified Measured Deviated Acceptance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1001.3 0.1 0.1 1o
3. Total distortion
Measured value (% ) Uncertainty { % ) Acceptance limit ( % )
1.82 0.10 3.0

Tel. +66 2433 8331

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

SITHIPORN

481-451/1 Sirinthom Road, Bangburmru, Bangplud, Bangkok, 10700 Thailand

Email: calibration@sithiphom.com

Calibration Certificate

Cert. No. : ACL25087
Pages : 1lof8

200y2026

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

of i 95%

or any value ing

ing a lavel of

End of Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00734220/ 157226 /34371
ID No.: RYG_FS0026
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature : (230 £3) °C REVIEW BY
Pressure : (1013 £3) kPa o
Relative Humidity : (500 +£20 ) %
APPROVED BY
Received Date : 07 JANUARY 2025
Calibration Date : 27 JANUARY 2025
Date of Issue : 28 JANUARY 2025 NEXT CAL DATE....
Calibrated by : Nathakorn Pisutpaisan
Approved by :
( Thanakul Petchurai )
This cexti is issued in with the

of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Calibration Procedure :

Calibration Method :

CP-AC-01

Cert. No. : ACL25087
Job No. : VC63AC0059
Pages : 20f8

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tests to Acoustical and El
Standard Instruments.

I signal tests of

ighting with A

hoic chamber and

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument
‘Waveform Generator
‘Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Model Serial No. Cert. No. Due Date
33210A MY48017076 EF-0009-24 05-FEB-25
33511B MYS2302742 EF-0007-24 05-FEB-25
33461A MY53220104 EEL.BP 21/0267 13-FEB-25
33461A MYS53220076 EEL.BP 20/0267 15-FEB-25
34461A MY60024273 EEL.BP 22/0267 15-FEB-25
MAT-1070 62100114 EF-0008-24 05-FEB-25
4180 2977900 AA-1001-24 12-FEB-25
NA-42K Al 34560495 AA-3001-24 05-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 i

1l system of unit

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

at:

SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Summary of Measurement Result :

Cert. No. : ACL25087

Job No. : VC68AC0059
Pages : 3of8

Uncertainty Maximum-permitted
Parameter uncertainty of
@B)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A

3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For > 4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates -~ CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25087 ?:;LN:». : :gz:::fsl:ﬂs9
Job No. VC68AC0059
Page dof8 Pages : 50f8
4. Electrical signal tests of frequency weightings
Resnlt of calibration : Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance (Hz) Flat C-weight | A-weight Aecepiance
Acoustic Signal Value Deviation Limit Limits
(dB) (dB) (dB) (4B) 63 0.1 0.1 0.0 2.0
93.9(93.94) 93.9 0.0 0.3 125 0.0 0.0 0.0 *1.5
250 0.0 -0.1 -0.1 *+1.5
2. Self-generated noise 500 0.0 0.0 0.1 £1.5
2.1 Normal test 1000 0.0 0.0 0.0 +1.0
Memsured Valoo 2000 0.1 00 00 2.0
{dB) 4000 -0.1 0.0 0.1 +3.0
13.1 8000 -0.1 0.0 0.1 +5.0
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5. Frequency and time weightings at 1 kHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (dB) Anticipated | Measured Deviated | Acceptance
A - weight 9.8 Frequency Value Value Value Limits
C - weight 16.2 ‘Weighting {(dB) (dB) (dB) (dB)
Elit 21 A - weight 94.0 94.0 0.0 +0.2
R . o C - weight 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of l‘rfequency weightings T 2.0 4.0 00 202
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighiing response curve (dB) 5.2 Time weighting at 1 kHz
{Hz) . . Acceptance = =
Flat C-weight A-weight L imits Anticipated Measured Deviated Acceptance
125 15 15 15 15 Frequency Value Value Value Limits
1000 0.1 0.1 0.1 +10 Weighting (dB) (dB) (dB) (dB)
8000 4.2 4.2 -4.2 +5.0 Fast 94.0 94.0 0.0 +0.1
Slow 4.0 93.9 0.1 +0.1
Leq 94.0 94.0 0.0 *0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
- A - weight 94.0 94.1 0.1 £03 -
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates j CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25087 Cert. No. : ACL25087
JobNo. : VC68ACO0S9 Job No. : VCGSACH0SS
Pages : Gof8 Pages  : Tof8
7. Level linearity on the reference level range
Anticipated | Measured Deviated Acceptance 8. Level linearity including the level range control
Value Value Value Limits —
(dB) (dB) (dB) (dB) Anticipated Measured Deviated Acceptance
137.0 137.0 0.0 +1.1 Range Value Value Value Limits
136.0 136.0 0.0 #1.1 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 £1.1 130 94.0 94.0 0.0 11
134.0 134.0 0.0 E3iAk
133.0 133.0 0.0 1.1 ~—
1320 132.0 00 T Anticipated Measured Deviated Acceptance
131.0 131.0 0.0 1.1 Range Value Value Value Limits
129.0 129.0 0.0 +1.1 (dB) (dB) (dB) (dB)
124.0 124.0 0.0 +1,1 130 29.0 298 0.8 +1.1
119.0 119.0 0.0 + 1.1
1140 1140 00 £1.1 9. Tone burst response
109.0 109.0 0.0 £1.1 - —
1040 1041 o1 L Time Tone burst Aunticipated Measured Deviated Acceptance
99.0 990 0.0 o Weishting dnr?uon, Tb Cycle Value Value Value Limits
4.0 94.0 0.0 11 ms ) (dB) (dB) (dB) (dB)
200 29.0 00 11 025 1 108.0 107.9 0.1 15;-5.0
84.0 84.0 0.0 +1.1 Fast 2 8 117.0 117.0 0.0 1.0;-2.5
79.0 79.0 0.0 £1.1 200 300 134.0 134.1 0.1 £1.0
74.0 74.0 0.0 +11 Slow 2 8 108.0 108.0 0.0 1.5;-5.0
69.0 69.0 0.0 1.1 200 800 127.6 127.6 0.0 +1.0
620 640 00 =Ll 0.25 1 99.0 989 0.1 15;-5.0
20 520 20 =L SEL 2 3 1080 108.0 0.0 10525
20 40 04 2Ll 200 800 128.0 128.1 0.1 +1.0
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 £1.1
39.0 39.0 0.0 +1.1
34.0 340 0.0 +1.1
30.0 30.0 0.0 *1.1
29.0 29.0 0.0 +1.1
28.0 28.0 0.0 1.1,
27.0 27.0 0.0 k1.1,
26.0 26.0 0.0 *1.1
250 25.0 0.0 *1.1
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

Cert. No. : ACL25087
Job Neo. : VC63AC0059

Pages : 8of8
10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 3.0
One 133.4 133.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 135.4 135.1 0.3 +2.0
Negative haif cycle 135.4 135.1 -0.3 +2.0

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) {dB)
89.6 89.5 0.1 +1.5

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any valug g a lavel of - of i 95 %

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-45)/1 Sirinthom Road, Bangbumry, Bangplud, Bangkok, 10700 Thaikand
Tek. +66 2433 8331 Email : calibration@sithiphom.com

SITHIPORN

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Precamplifier NH-24
Serial No.: 00734221 /187363 /23230
ID No.: RYG_FS0027
Condition As Found : GOOD
Customer : ALS LABORATORY GROUF (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Lecation : -
Ambient Temperature : (230 +3) °C REVIEW BY ..
Pressure : (1013 +3) kPa
Relative Humidity : (500 £20) %
APPROVED B
Received Date : 07 JANUARY 2025
Calibration Date : 21 -23 JANUARY 2025
Yy 21/01/2026
Date of Issze - 24 JANUARY 2025 NEXT CAL DATE.... £ X2 €56D
Calibrated by : Nathakorn Pisutpaisan
Approved by :

( Thanakul Petchurai )

This certi is issued in d: with the of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

Cert. No. : ACL25076
JobNo. : VC68AC0059

Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Flectrical signal fests of f ighting with Anechoic chamber and
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No, Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY§3220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-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 i
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

system of unit maintained at :

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

Cert. No. : ACL25076
Job No. : VC68ACH059
Pages : 3of8

Summary of Measurement Result ;

u inty i mitted
Parameter uncertainty of
@5 measurement (dB)
1. Absolute sensitivity 0.2 NA
2. Self-generated noise 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. ical signal tests of ighti
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 10
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 025
12. High level stability 0.1 0.1
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SITHIPORN ) SITHIPORN ASSOCIATES SITHIPORN) SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert.No. :  ACL25076 Cert. No. : ACL25076
Job Ne. VCE8ACH0S9 Job No. : VC68AC0059
Page 4018 Pages : 50f8
4. Electrical signal tests of frequency weightings
Resnlt of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance (Hz) Flat Cweight |  A-weight Acceptance
Acoustic Signal Value Deviation Limit Litits
(dB) (dB) (dB) (dB) 63 0.0 0.0 0.0 2.0
93.9(93.94) 93.9 0.0 +0.3 125 0.0 0.1 0.0 %15
250 0.0 0.0 0.0 1.5
2, Self-generated noise 500 0.0 0.0 0.0 +1.5
2.1 Normal test 1000 0.0 0.0 0.0 +1.0
‘Moasurod Value 2000 0.0 0.1 0.0 2.0
(dB) 4000 0.0 0.0 0.0 +3.0
154 3000 0.0 0.1 0.1 £5.0
2.2 The microphone of the sound fevel meter was replaced by electrical signal input device. 5. Frequency and time weightings at 1 kHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (dB) Anticipated | Measured Deviated | Acceptance
A - weight 120 Frequency Value Value Value Limits
C - weight 17.9 Weighting (dB) (dB) (dB) (dB)
Ekt B A - weight 94.0 94.0 00 £02
C - weight 94.0 940 0.0 02
3. Acoustical signal tests of frequency weightings T G 50 o T
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
{Hz} . . Acceptance = =
Flat C-weight A-weight Limits Anticipated | Measured Deviated Acceptance
. 7 o4 a0 s Frequency Value Value Value Limits
1000 0.1 0.1 0.1 +1.0 Weighting (dB) (dB) (dB) (dB)
8000 2.1 21 2.1 5.0 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 Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
-_ A - weight 94.0 94.0 0.0 +0.3 -
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN J SITHIPORN ASSOCIATES
associates // CALIBRATION LABORATORY associates — J CALIBRATION LABORATORY
Cert. No. : ACL25076 Cert. No. : ACL25076
JobNo. : VC68ACH059 JobNo. : VC63AC0059
Pages : Gof$ Pages  : Tof§
7. Level linearity on the reference level range
Aanticipated | Measured Deviated Acceptance 8. Level linearity including the level range contro}
Value Value Value Limits — .
(dB) (dB) (dB) (dB) Anticipated Measured Deviated Acceptance
137.0 137.0 0.0 FEX] Range Value Vilue Value Limits
136.0 136.0 0.0 £1.1 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 £ 1.1 130 94.0 94.0 0.0 111
134.0 134.0 0.0 +1.1
1330 1389 ) 211 Anticipated | Measured Deviated | Acceptance
132.0 132.0 0.0 £ 1.1
131.0 131.0 0.0 ot Range Value Value Value Limits
129.0 129.0 0.0 + 1.1 (dB) (dB) (dB) (dB)
124.0 124.0 0.0 £1.1 130 29.0 28.9 0.1 £1.1
119.0 119.6 0.0 £1.1
114.0 114.0 0.0 +1.1 9. Tone burst response
1090 LB 00 =i Time Tone burst Anticipated | Measured Deviated | Acceptance
104.0 104.0 0.0 +1.1 . o
99.0 99.0 0.0 +1.1 S dm'(dt::)Tb Cycle :/:1; :/:]1:? :/:1:): ?-::)s
94.0 94.0 0.0 e}
39.0 29.0 00 L1 0.25 i 108.0 107.9 0.1 5;-5.0
84.0 84.0 0.0 +1.1 Fast 2 8 117.0 117.0 0.0 1.0:25
79.0 79.0 0.0 +1.1 200 300 134.0 134.1 0.1 +1.0
74.0 74.0 0.0 +1.1 T 2 8 108.0 108.0 0.0 15;-5.0
69.0 69.0 0.0 £L1 200 800 127.6 127.6 0.0 +1.0
(240) 5.0 00 £11 0.5 1 99.0 98.9 0.1 5;-5.0
90 20, 20 =Ll SEL 2 3 1080 1080 00 10,25
40 232 21 =l 200 800 128.0 128.1 0.1 +1.0
49.0 49.0 0.0 +1.1
44.0 439 0.1 TLL
39.0 389 0.1 +1.1
34.0 339 0.1 +1.1
30.0 29.9 0.1 E1.]
29.0 289 0.1 £1.1
28.0 219 0.1 =11
27.0 26.9 ©0.1 +1.1
26.0 25.9 0.1 +1.1
25.0 249 0.1 + 1.1
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORNJ

associates

Cert. No. : ACL25076

Job No. : VC68ACHO59
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 130.0 130.0 0.0 +3.0
One 133.4 133.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 133.0 133.0 0.0 £2.0
Positive half cycle 1354 135.2 0.2 £2.0
Negative half cycle 1354 1352 0.2 +2.0
11. Overload indication
Measured value ( dB } Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 =03

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

95%

or any value ing ing a lavel of of.

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45i-431/1 Sirinthoem Rood, Bangburnr, Bargpkid, Bongtok, K700 Thalkrd
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Cert. No. : ACL24228

Pages

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model ; NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00734223 / 169439 / 72460

1D No.: RYG_FS0029

Condition As Found : GOOD

lofd

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKORK, 10250 THAILAND.
Location : -
Ambient Temperature ; (23.0+3) "~ REVIEW BY ...,
Pressure : (1013 £3 ) kP
Relative Humidity : ( 500 £20 ) % APPROVED BY
Received Date : 10 JULY 2024 SETIESLF CHIE s
Calibration Date : 11 JULY 2024
Date of Issue : 15 JULY 2024
Calibrated by : Nathakomn Pisutpaisan
g -
{  Thanakul Peichurai )
This certificate is issued in with the requi of ISOVEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratary.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirintham Read, Bangbumn, Bangphud, Bangkok 10700 Thaliand

SITHIPORN

lates

Tol +86 2433 8331 Email ; calibeation@sithiphomoom NECTISATIS 17025
CALSBRATION 0394
Cert. No. : ACL24228
Job No. 1 VCBTACO127
Pages  : 2ofB
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frogy ighting with hoic chamber and R

Standard Instruments.
For tests results of each items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standand Instruments

Instrament Model Serial No. Cert, No, Due Date
Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
Waveform Generator 33511B MY352302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY33220104 EEL.BP 2110267 13-FEB-25
Diigital Multimeter 334614 MY353220076 EEL.BP 2000267 15-FEB-25
Digital Multimeter 34461 MYG0024273 EEL.BP 220267 |5-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-4ZKAL 34560495 AA-3001-24 05-FEB-25

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

3, This certificate is traceable 1o the i I system of unit maintnined at :

3.1 Mational Institute of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTR),

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN )
4B1-4511 Sirintharm Road, Bangbumn, Bangpiud, Banghok, 10700 Thaland as5s50c €5
Tol +662433833 Emoil  colibration@sithiphorm.com HSCTER TS 3OS
Cert. No. : ACL24228
Job No. @ VC6TACDI2T
Pages : 3of8
Summary of Measurement Result ;.
Uncertainty |  Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute 0.2 NiA
2. Sell-generated noise 0.2 NiA
3. Acoustical signal tests of ightings
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 Hz 0.3 [ &)
4, signal tests of freqy ightings
For 10 Hz to 4 kHz 03 0.6
For =4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz Lo
5. Frequency and time weightings at | kHz 032 0.2
6. Long - term stability 0.1 0.1
7. Level lincarity on the reference level range 02 03
8. Level lincarity including the level range control 0.2 0.3
9. Tone barst response 02 03
10. Peak € sound level L2 0.35
11, Overload indication 2 0.25
12, High level siability 0.1 0.1
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN, SITHIPORN
454511 Sirinthorn Road, Bangbumi, Bangplud, Bangkok, 16700 Thaland associates 4514511 Srinthorm Rood, Banghxsmnu, Bangphid, Bangkok, 10700 Thailand associates
Tol. +68 2433 833 Email: calibration@sithiphom.cam WSCTERTS |x Tok +68 2433 830 Email: colibrationDsithipharmosm m::s‘
2 Cert. No. : ACL24228
et dac; - ACERARAE JobNo. : VCGTACHI27
Job Ne. : VCETACDI2T Pages  : Sof8
: 4 .
Page ors 4. Electrical signal tests of frequency welghtings
Result of salibration : Weighting network response with relative o | kHz.,
1. Absolute sensitivity Frequency Deviation from various response curve (dB)
Hz
Referenee Measured Aceepiance (e Flat | Coweight | A-weigh T
Acoustic Signal Value Deviation Limit Riking
(48) (48) (4B) (48) £ 0] ot 0l ol
93.9(93.949) 939 00 03 L a0 op it 25
250 0.0 0.0 -1 £1.5
2. Selt: tod Nk 500 0.0 0.0 1 +1.5
S aral o 1000 0.0 00 0.0 +1.0
2000 0.0 0.0 0.0 2.0
Measured Value
(dB) 4000 0.0 0.0 0.0 +3.0
7Y 5000 0.0 0.0 0.0 150
2.2 The microphone of the sound level meter was replaced by electrical signal input device, 5, Frequency and time welghtings at 1 kHz
Frequency Weighting 5.1 Frequency weightings at | kHz
Weighting (dB) =
= - 5 Anticipated Measured Deviated Acceptance
weight : Frequency Value Value Value Limits
C - weight 16.7 Weighting
Tt 24 (dB ) (dB ) (dB ) {dB )
A - weight 4.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings £ <wighe 4.0 240 0.0 £0.2
Moeter free-ficld acoustic response o1 a level of 84 dB Flat M0 940 00 0.2
l'rrq}:lu;c)' Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
- o s Acceptance
Elat Cowsght: | ammigh Lirits Anticipated | Measured | Devisted | Acceptance
125 04 04 04 £15 Frequency Value Value Value Limits
1000 01 01 00 <10 Weighting (dB) (dB) (dB) (dB)
$000 -1.7 -1.6 -6 +5.0 Fast 94.0 94,0 0.0 0.1
Slow 94.0 94.0 0.0 +10,1
Leg 94.0 94.0 0.0 0.1
6, Long - term stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at intial ai final Value Limits
Welghting (dB) (dB) (dB) (dB)
— - . r *_
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LA
BORATORY SITHIPORN) CALIBRATION LABORATORY SITHIPORN
4514511 Sirinthorn Rood, Bangburmr, Bangphud, Bangkok, 13700 Thalland associates 4BH-48\ Siririthorn Road, Bangbumn, Bangpkud, Bangiok, 10700 Thaland associates
Tol+36 2433833 Emed: coltration@sthiphormeam RSCTEIIS 17825 Tel+0B24338331  Email: colibration@sithiphorm.com WS TELTIS 17008
CALIBRATION 0334 CALIBRATION 034
Cert. No. : ACL24228 Cert. No. : ACL24228
JobNe. : VC67ACIIZ7 dohNe = NCemCn
Pages : Gof8 Eapes, (TS
7. Level linearity on the reference level range 8. Level Hneurity including the level range control
Anticipeted M Devikiod o Anticipated Measured Deviated Acceptance
Vilue Valiic Value Limits Range Value Value Value Limits
(48) (dB) (aB) (dB) St (dRY) (B LiB)
137.0 137.1 0.1 £1.1 Lo 20 ) 00 L1
136.0 136.1 0l 1.1
135.0 135.1 0.1 & 1.1 9, Tone burst response
134.0 134.1 0.1 1.1 Time Tone burst Anticipated Measured Deviated Agceplance
::}g :3’-2 0.0 211 o durstion, T | Cyele Value Value Value Limits
= ;:lo :g gL Welghting | (ma) (dB) (an) (dB) (dB)
: : il 0.25 1 108.0 107.9 0.1 5;-50
129.0 129.1 0.1 4 1.1 Fast 3 3 .
Tio 1540 3 ] s .0 117.0 0.0 1.0;-25
1190 119.1 01 FYN] 20 L Lo A 0 210
T4 T "% T S 2 3 108.0 1080 0.0 15:-50
109.0 109.1 o +1d 200 800 127.6 127.6 0.0 +1.0
104.0 104.1 0.1 + 1.1 025 : : 99.0 98.9 -0 1.5;-50
9.0 99.1 0l 4+ 1.1 SEL 2 3 108.0 108.0 0.0 10;-25
4.0 94.0 0.0 * 1.1 200 300 128.0 128.0 0.0 1.0
39.0 89.0 0.0 + 1.1
4.0 B4.0 0.0 i ].1
79.0 9.0 0.0 211 10 Peak C sound level
T4.0 74.0 0.0 & 1.1 -
§9.0 59.0 0.0 =1 Numbser of eycle Anticipated | Measured Deviated | Acceptance
4.0 640 0.0 Y] in Value Value, Lepeak. Valse Limits
9.0 59.0 0.0 %1.1 test signal (dB) {dB ) (dB) (dB )
54.0 54.0 0.0 2Ll Conti 133.0 133.0 0.0 +3.0
49.0 49.0 0.0 L1 COme 1364 1353 -11 +3.0
4.0 4.0 0.0 211
;:: :::g ;0 211 Number of cycle Anticipated | Measured | Deviated | Acceptance
0 £ L1 A
\-' !
30 T T T u: alue Value Value Limits
290 200 0.0 L1 test siggnul (dB ) (dB) (dB) (dB)
280 25,1 o1 =11 Continuous 133.0 133.0 0.0 £2.0
370 ey 00 P Positive half cycle 1354 135.1 0.3 2.0
26.0 26.1 0.1 +1.1 Negative half cycle 1354 135.1 -0.3 +2.0
25.0 251 0.1 + 1.1
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

ABF451 Sirinthom Read, Bangbumn, Bangpked, Bangikok, 10700 Thalond
Tel +88 2433 8301 Ermail : colibrationi@sithiphorn.com

SITHIPORN

NSCTISLTIS 1038
CALIBRATION 0394

Cert. No. : ACL24228
Job No. : YOGTACI2T

Pages : Bof§
11. Overload indication
Measured value ( dR ) Deviated Aceeplance
Positive Megative Value Limits
one-half cycle | one-halfleyele (dB ) (dB)
89.5 BOL6 0.1 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initinl at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

or any valie foll

ding a lavel of confid, of i ly 95 %

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451{1 Siri
Tel. +65 2433 8331

SITHIPORN

thom Road, 8angplud, Bangkok, 10700 Thailand

Email: calibration@sithiphom.com

Cert. No. : ACL25099
Pages 1 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 / Microphone UC-52 / Preamplifier NH-24

Serial No.: 00734225 /179117 /87524

ID No.: RYG _FS0030

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAK AN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : -

Ambient Temperature : (230 3) °C

Pressure : (1013 £3 ) kPa REVIEW BY

Relative Humidity : (500 £20 ) %

Received Date : 14 JANUARY 2025 APPROVED BY

Calibration Date : 27-29 JANUARY 2025

Date of Issue : 30 JANUARY 2025 NEXT CAL DATE.... 2%/ 0112026

Calibrated by : Nathakorn Pisutpaisan
Approved by :
( Thanakul Petchurai )
This certi is issued in d: with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHlPORw

associates

Cert. No. : ACL25099
Job No. : VC68AC0064

Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SEM had tests to Acoustical and Electrical signal tests of freqn ighting with hoic chamber and
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Cendition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 0S-FEB-25
‘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
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-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 i dat:

system of unit
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

ass

SITHIPO Rw SITHIPORN ASSOCIATES

ociates CALIBRATION LABORATORY

Cert. No. : ACL25099
Job No. : VC68ACH064
Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
et measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 NA
3. A tical signal tests of ighting:

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 03 0.7
4. signal tests of fr ighti

For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0

S. Frequency and time weightings at 1 ki 02 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level Linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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SITHIPORN SITHIPORN ASSOCIATES SITHIPORN ) SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates 7 CALIBRATION LABORATORY
Cert. No. : ACL25099
Cert. No. :  ACL25099 Job No. : VC68AC0064
JobNo. : VC63AC0H064
Page 4018 Pages : 50f8
4, Electrical signal tests of freq
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance (1z) Flat C-weight A-weight Acct-tpt.ance
Acoustic Signal Value Deviation Limit Limits
(dB) (@) (dB) (aB) 63 0.1 0.1 0.0 2.0
93.9(93.94) 93.9 0.0 +0.3 125 00 9.0 00 £15
250 0.0 0.0 0.0 +1.5
2. Seif-generated noise 500, 00 21 00 =L
2.1 Normal test 1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 2.0
Measured Value
(aB) 4000 0.0 0.1 0.0 43.0
148 8000 0.0 0.1 0.1 45.0
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device.
— 5.1 Frequency weightings at 1 kHz
Frequency ‘Weighting
Weighting (dB) Anticipated Measured Deviated Acceptance
A - weight 120 Fregm}cv Value Value Value Limits
C - weight 18.2 Weighting (dB) (48) (dB) (dB)
Flat 23.8 A - weight 94.0 94.0 0.0 £0.2
C - weight 94.0 94.0 0.0 £02
3. Acoustical signal tests of frequency weightings Flat 94.0 94.0 0.0 +0.2
Meter free-ficld acoustic response at a level of 84 dB 5.2 Time weighting at 1 KHz
Frequency Deviation from various frequency weighting response curve (dB) e fve—— =T
(Hz) Flat Coweight | A-weight A“z:":x Frequency Value Value Value Limits
125 03 03 03 15 Weighting (dB) (dB) (dB) (dB)
1000 0.1 0. 0.1 +1.0 Fast 94.0 94.0 0.0 +0.1
8000 22 22 22 +5.0 Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SIM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (4B) (8) () (48)
A - weight 94.0 94.0 0.0 £0.3
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates — J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25099 Cert. No. : ACL25099
Job No. : VC6BACO064 Job No. : VCG3ACO064
Pages : 6of8 Pages  : 7of3
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance N . .
Value Value Value Limits 8. Level linearity including the level range control
(dB) (dB) (dB) (dB) Anticipated | Measured Deviated | Acceptance
137.0 137.0 0.0 1.1 Range Value Value Value Limits
136.0 136.0 0.0 +1.1 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 +1,1 = o oo = i
134.0 134.0 0.0 £1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1 Anticipated Measured Deviated Acceplance
131.0 131.0 0.0 +1.1 Range Value Value Value Limits
129.0 129.0 0.0 +1.1 (dB) (dB) (dB) (dB)
20 L24.0 0.0 =i 130 200 288 02 411
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 =1.1 9. Tone burst response
o0 1090 L) 34 Time “Tone burst Anticipated | Measured | Deviaied | Acceptance
]90;(:] 19(;400 gg : :i o duration, Tb Cycle Value Value Value Limits
20 %40 00 P Weighting | (ms) (4B) (4B) (dB) (4B)
290 890 00 L1 0.25 1 108.0 1079 0.1 5:-5.0
24.0 34.0 0.0 FER] Fast 2 8 117.0 117.0 0.0 1.0;-2.5
79.0 79.0 0.0 1.1 200 800 134.0 134.1 0.1 +1.0
74.0 74.0 0.0 +1.1 Slow 2! 8 108.0 108.0 0.0 1.5;-5.0
69.0 69.0 0.0 +1.1 200 300 127.6 127.6 0.0 +1.0
64.0 64.0 0.0 +1.1 0.25 1 99.0 98.9 0.1 1.5;-5.0
59.0 59.0 0.0 +1.1 SEL 2 8 108.0 108.0 0.0 1.0;2.5
40 340 0.0 2L1 200 300 128.0 128.1 0.1 £1.0
49.0 49.0 0.0 +1.1
240 44.0 0.0 *1.1
39.0 39.0 0.0 £1.1
34.0 34.0 0.0 *1.1
30.0 29.9 0.1 *1.1
29.0 28.9 0.1 +1.1
280 279 0.1 +1.1
21.0 269 0.1 *1.1
26.0 25.8 0.2 £1.1
25.0 24.9 0.1 £1.1
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SITHIPORN ASSOCIATES CO., LTD.

Sy,
N\

X %
SITHIPORN SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN Sacaah
PN
CALIBRATION LABORATORY o S, o B 7 s T RN
Tel +66 2433 8331 Email: calibration@sithipham.com CAUBRAION 0334
Cert. No. : ACL25099 Cert. No. : ACL25078
Job No. : VC68AC0064
Pages 1of8
10. Peak C sound level Fages 7 Bofd i i i
- Peslt € sound leve Calibration Certificate
Number of cycle Anticipated Measured Deviated Acceptance Equipment : SOUND LEVEL METER
in Value Value, Lepeak Value Limits
i : RION
test signal (dB) (dB) (dB) (dB) Manufacturer
Conti 130.0 130.0 0.0 30 Model : NL-42A/ Microphone UC-52 / Preamplifier NH-24
One 133.4 133.3 0.1 +3.0 Serial No.: 00623393 / 198640 /26421
1D No.: RYG _FS0618
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 133.0 133.0 0.0 +2.0 Condition As Found : GOOD
Positive hall cycle 135.4 135.2 0.2 +2.0
Negative half cycle 135.4 135.2 02 +2.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
11. Overload indication KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Measured vatue ( dB ) Deviated Acceptance
Positive Negative Value Limits Location : -
one-half cycle | one-half cycle (dB) (dB) Ambient Temperature : (23.0 £3) °C
89.6 89.5 0.1 £15 Pressure : (1013 £3) KkPa REVIEWBY
Relative Humidity : 50.0 £20 %
12. High level stability elative Humidity ( ) : JU—
SLM Display | SLM Display Deviated Acceptance Received Date : 07 JANUARY 2025
Frequency at initial at fipal Value Limits Calibration Date : 21 -23 JANUARY 2025 NEXT CAL DATE..... 20/ 01/, 2026
Weighting (dB) (dB) (dB) (dB) Date of Issue : 24 JANUARY 2025
A - weight 137.0 137.0 0.0 +0.3
Calibrated by : Nathakorn Pisutpaisan
The reported uncerlainty is based on a standard uncertainty multiplied by coverage faclor & =2
Approved by :
or any value following ding a lavel of d of 1y 95 %
( Thanakul Petchurai )
End of Calibration Certificate
This is issued in with the of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES

CALIBRATION LABORATORY

Calibration Procedure : CP-ACOI

Calibration Methed :

Cert. No. : ACL25078
Job No. : VC68AC0059
Pages : 20f8

This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM}.

The SLM had tests to A I and E

Standard Instruments,

signal tests of

ighting with Anechoic chamber and R

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument
Waveform Generator
‘Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Model Serial No. Cert. No, Due Date
33210A MY48017076 EF-0009-24 05-FEB-25
33511B MYS52302742 EF-0007-24 0S-FEB-25
33461A MY53220104 EELBP 21/0267  13-FEB-25
33461A MY53220076 EEL.BP 20/0267  15-FEB-25
34461A MY60024273 EEL.BP 2240267  15-FEB-25
MAT-1070 62100114 EF-0008-24 05-FEB-25
4180 2977900 AA-1001-24 12-FEB-25
NA-42KAL 34560495 AA-3001-24 05-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 i

1 system of unit

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

at:

CALIBRATION LABORATORY

Cert. No. : ACL25078

Job No. : VC68ACO059
Pages : 3of8
Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter mmcertainty of
(a5) measurement {(dB)
1. Absolute sensitivity 0.2 NA
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of ighting;
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to0 20 kHz 03 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 025
12. High level stability 0.1 0.1
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SITHIPORN ASSOCIATES

CALIBRATION LABORATORY

SITHIPORNJ

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25078

:z:;i’g:osg JobNe. : VC68AC0059
Page dof8 Pages : 50f8
4, Electrical signal tests of frequency weightings
Resnlt of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance (1) Flat Coweight | A-weight Aocepiance
Acoustic Signal Value Deviation Limit Limits
(dB) (dB) (dB) (dB) 63 0.0 -0.1 0.1 2.0
93.9 (93.94) 93.9 0.0 0.3 125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.1 +1.5
2. Self-generated noise 500 0.0 0.0 0.1 +1.5
2.1 Normal test 1000 0.0 0.0 0.0 +1.0
‘Measured Value 2000 0.0 0.0 0.0 2.0
(dB) 4000 0.0 0.0 0.0 +3.0
166 8000 0.0 0.1 0.1 5.0
2.2 The microphone of the sound level meter was replaced by electrical signal input device. S. Frequency and time weightings at 1 kHz
Frequency Weighting. 5.1 Frequency weightings at 1 kHz
Weighting (dB) Aticipated | Measured | Deviated | Acceptance
A - weight 138 Frequency Value Value Value Limits
Co- weisht 179 Weighting (dB) (dB) (aB) (dB)
L 244 A - weight 94.0 940 0.0 £02
L C - weight 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings
Moter free-fichd acoustic response at a level of 84 dB 3 940 940 (L —
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
(1) Flat Coweight | A-weight A‘f::” Anticipated | Measured | Deviated | Accoptance
T o - o — Frequency Value Value Value Limits
1000 0.1 01 o1 +10 Weighting (dB) (dB) (dB) (dB)
8000 23 22 23 +5.0 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 | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
- A weigh 510 940 o0 03
SITHIPO Rw SITHIPORN ASSOCIATES SITHIPO RN ] SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25078 Cert. No. : ACL25078
Job No. : VC68AC0059 Job No. : VC63AC0059
Pages : Gof8 Pages : 7of8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance 8. Level linearity including the level range control
Value Value Value Limits
(dB) (dB) (dB) (dB) Anticipated Measured Deviated Acceptance
137.0 137.0 0.0 * 1.1 Range Value Value Value Limits
136.0 136.0 0.0 £1,1 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 +1.1 130 04.0 940 00 1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
1320 1320 00 R Auticipated | Measured Deviated | Acceptance
131.0 131.0 0.0 L1 Range Value Value Value Limits
129.0 129.0 0.0 +1.1 (dB) (dB) (dB) (dB)
1240 1240 0.0 *1.1 130 29.0 28.9 0.1 £1.1
119.0 119.0 0.0 +1.1
114.0 1140 0.0 £1.1 9. Tone burst response
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 11 Time Tone burst Anticipated Measured Deviated Acceptance
99.0 99.0 0.0 11 duration, Tb Cycle Value Value Value Limits
94.0 94.0 0.0 +1.1 Weighting | (ms) (dB) (dB) (dB) (dB)
89.0 89.0 00 +1.1 0.25 1 108.0 107.9 -0.1 5;-5.0
84.0 84.0 0.0 £1.1 Fast 2 8 117.0 117.0 0.0 1.0;-2.5
79.0 79.0 0.0 *1.1 200 800 134.0 134.0 0.0 +1.0
740 74.0 0.0 *1.1 2 8 108.0 108.0 0.0 1.5;-5.0
69.0 69.0 00 +1.1 Stow 200 300 12756 127.6 0.0 +1.0
LX) 640 00 Sl 025 1 99.0 98.9 01 15,50
20 320 00 i SEL 2 8 108.0 108.0 0.0 1.0;-2.5
sl 30 00 21 200 800 128.0 128.1 0.1 +1.0
49.0 49.0 0.0 £1.1
44.0 440 0.0 +1.1
39.0 3.0 0.0 +1.1
340 340 0.0 411
30.0 30.0 0.0 21.1
29.0 29.0 0.0 £1.1
28.0 28.0 0.0 £1.1
27.0 26.9 0.1 £1.1
260 259 0.1 +1.1
25.0 249 0.1 £1.1
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SITHIPO Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ilac A

CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES
Cert. No. : ACL25078 -
Job No. : VC68AC0059 TICH s
Pages : 8of8
10. Peak C sound level CertNo.: 24CH96
’ Page.: 10f 3
70 = + g e .
Humber of eyele Anticipated T Measuwed | Jit Deviated Hjif Acceptance Certificate of Calibration
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB) Equipment : pH Meter
Continuous 130.0 130.0 0.0 +3.0 Manufacturer : Mettler Toledo
One 133.4 133.4 0.0 +3.0 Model : SevanCompact S220
Serial No. :
Number of cycle Anticipated | Measured Deviated Acceptance LT
in Value Value Value Limits L
test signal (dB) (dB) (dB) (dB) Condition As-Received:
Continuous 133.0 133.0 0.0 42.0 Racoled Date::
Positive half cycle 135.4 135.2 -0.2 +2.0 ) .
- Calibration Date : 19 January
Negative half cycle 1354 1352 -0.2 +2.0
Referance : 2401-0579DSC-2
11. Overload indication Submitted by :
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits Ambient Temperature :
one-half cycle | one-half cycle (dB) (dB) Ralative Humidity :
29.5 805 0.0 415 Calibration Procedure : H .
measurement with
uO“R[{l’. callbrator and direct measureme:
12. High level stability al (Cl
wit
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits Calibrated by :
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 1370 0.0 03 Approved by :
V) Saithip Meangmai

) Warakem Lerngagtrakul
) Ponpan Paipim

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2 Issue Date : 24 Janua

or any value ing . iding a lavel of of 8 95% The Uncertaintics ar onfidence probability of shmately 955
End of Calibration Certificate
A D
Cert.No.: Cert.No.: 24CHIE
Page.: Page.: 3of3
Condition of this calibration result Calibration Results
1. Reference Standard Instrument Function : pH Measurement
Instrument Serial No. 1D No. Due Date i three buffers curve by using buffer nominal pH (4.01,7.00,10.01)
1 Procs Calibrate 130RC116 27 Aug 202 R
2 Ref ¥ I: TH 3 ml‘ 2 4982054 : :nqg).u 26 J.u ;L)'M Unit Under Standard pH | Actual pH | Actual mV Uncertainty of | Coverage
128 <o eellicclctnd 50 i bidimsas B doc Calibration Buffer Solution | Reading Reading  |pH Measurement factor
This certification is traceable to the International System of Unit maintained through:- - “;"‘f} | {‘t]‘ ; k —
- Technology Promotion Association {Thailand-Japan) !“H Electrode ‘f’“" % E'C"
2. Cerlified Raference Materials T asurement are traceable to SI through CPA cf 22 i 00
tion Board, Accredited No, AR- 174 i
Fur : Temp: ]
Lot No. {* ) Without adjustment
240102 onnected with Temperalure Probe
240104 abBExpert Pro-15M
940106 o
of calit
_ 120 mm
12 mm
Function : mV Measurement 100 mm
Performing standard curve by Fluke at pH {4,7,10)
ool AL T 1 e i
I d . u rtainty of C
Nominal Standard Uncertainty of Coverage Calibration Standan UU(? Eliod ncertainty o Coverage
Unit Under Value Voltage Actual Reading Measurement | factor Point | Temperature Reading measurement factor
7 (°c) | ("¢} (*c}) (°c) (£*°C) k
i I
Calibration nput [4mV ) K |
mV I—
177.48 0.13
0.00
177.48 mulliplied by a

a 1198287 a 1138288
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Equipment :
Manufacturer:
Maodel :
Serial No.:

D Mo

Condition As-Received: Uso

Recohved Date:

Calibration Date:

Reference:

Ambient Temparature:

Relative Humidity: (

Procedure used:

Calibrated by
Issue Dato

CALImRATION 584

Certificate No.
Page :

Certificate of Calibration

pH N

Mattier T

ad of
ion and Testing Se

18 Janary 2024

Submitted by:  ALS Laboral

Certificate No,

Dug Dato

Sarlal Mo,

Approved Signatory

[ ]Pongss

Cart. No.: 24E289

Page.: 2 of 2
Result o (*) Without adjustment () After adjustment
Function D & measurement Range: 2000 mV/
Standard Value uuC* Reading Error Uncartainty
(mv) (mv ) (mv ) (&)
=200.0000 -200.0 00 68
-150.0000 -150.0 00 65
-100.0 oo 63
-50.0 oo 61
oo 00 5B
50.0 0.0 &1
1000000 55.9 0.1 63
150.0000 149.9 01 65
200.0000 199.9 -0.1 68

a standard L mulliplied by a covarage

UUC* = Unit Undar Calibration,

~ofo-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

ilac-MrRA

NSC-TIShTIS 17028

Certificate of Calibration

Cert. No.: 24LM185
Page.: 1 of 2

Equipment : Do Meter with Sensor
Manufacturer : Mettler Toledo REVIEW B
Model : Seven2Go S9
APPROVED
Serial No. : B905192347
ID No. : RYG_FS0529 NEXT CAL DATE.......28/11/25
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch)
616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng,
Rayong 21140 Thailand
Location : TPA On Site Calibration Laboratory

27 November 2024
28 November 2024

Received Order :
Calibrated Date :

Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220+22)V

Calibrated by : Warakorn Lerngagtrakul

Approved by :

Approved Signatory
( Ponpan Paipim
(V') Suwit Imjai
() Kunchit Promprat

Issue Date : 29 November 2024
The Uncertainties are for a confidence probability of approximately 95%

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

Equipment : Do Meter with Sensor Cert. No.: 24LM185
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2411-0871DSC-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-90.

Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. T bl Due Date
1) Digital Thermometer 3240076 241317 TPA 21 Mar 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with sensor, S/N.: 796488
Calibrati i uuc* i Coverage
N : Error Uncertainty
Point Depth Temperature Reading = — Factor
(:C) (mm) () () () (¢C) k
20.0 80 20.003 20.1 0.097 0.16 2.00

UuC* : Unit Under Calibration

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

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 24TW253
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : Mettler Toledo
Model : Seven2Go S9
Serial No. : B905192347
ID No. : RYG_FS0529

Received Date : 27 November 2024

Test Date : 28 November 2024
Reference : 2411-0871DSC-1

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand

Laboratory Condition : Temperature (255 )°C
Humidity (50 £20) %
In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Test Procedure :

Tested by : Walalak Sirithean

Approved Signatory

Approved by :

() Unnopphol Harachai
() Ponpan Paipim

Cert.No.: 24TW253
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards

laboratory of Industrial Calil Center, T Promotion (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1. Burette K 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RCO001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 796488

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mglL) (mg/L) (mglL)
8.22 8.23 0.0045

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

(V) Saithip Meangmai -00o-
Issue Date : 30 November 2024
Q Calibration certificate No.: 25BKL0004
Calibration Certificate
SARTORILS
Accredited by Calibration object
NSC-TISI-TIS 17025 Single range instrument
Calibration 0426
Model MSE224S-100-DU
Serial Number 26207038
Calibration certificate Calibration Certificate No. ~ 25BKL0004
QM Ident. no | Inventory no. RYG_EN0002 | --
Object Electronic non-automatic weighing instrument This calibration certificate documents the
traceability to national standards. X §
Maximum capacity (Max. load) 220.0000 g
Uncertainties of measurements are taken into
Manufacturer Sartorius accour‘; when only statements of compliance Measured range 220.0000 g
are made.
This certificate was prepared by Sartorius Scale interval 0.0001g
Type MSE224S-100-DU Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP W1 08. Place of calibration
Serial | QM Ident. no. 26207038 | RYG_EN0002 oo ceriiate efte and apply s equipment Address According to page 1
Department | Cost center Laboratory Department. | ---
Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong -
Branch) Building | Floor --- | 1st Floor.
Room Balance Room.
REVIEW BY | Maximum temperature variation at place of calibration 5K

616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng,
Rayong 21140, Thailand.

Order no. 2230 APPROVED

Number of pages 4 NEXT CAL DATE.

Date of calibration 20 Feb 2025

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date 06 Mar 2025 Approval of the Calibration Certificate

Person in charge

Calibration procedure
EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments

Test equipment

Test equipment type Test equipment ID Valid until
Thermometer MHB-382SD s/nB011342 Traceable to S| unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to Sl unit through TCS) 23 Aug 2025

Mr. Chonchai Inthana Kachen Lalee
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 114 10310 Bangkok Version 6.5 Page 2|4
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Calibration certificate No.: 25BKL0004
Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration 20 Feb 2025

Temperature at place of calibration | Temp. diff.
Tweights - Tplace
Measuring conditions

244°C|06K

The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.

ix to the calibration certificate

ion of results | App

Uncertainty of measurement in use

Device adjusted before measurement Yes
Temperature deviation considered 1.5 K (isoCAL active)
Temperature coefficient considered 1-10°K

Uncertainty of the weighing result Ugi(W) Ugi(W) =0.00013 g +3.95-10° - R

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In refation to this, there is no
correction of the indication error. The reported expanded uncertainty of measurement

xpansion factor of
measurand will be in the assigned value range.

It is stated as the standard uncertainty of measurement multiplied
determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probabiliy that the value of the

need for a
with an

Comments Humidity 50.2 %RH. Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(W) Ugi(Wirel
L. 1% 2.2000 g 0.00014 g 0.0063 %
Measurement results | Measurement uncertainties B P S5 0000 500035 g 00083
R Eccentricity 50 % 110.0000 g 0.00056 g 0.00051 %
Test load (nominal): 10 g | 200 g Test load (nominal): 100 g 5% 165.00009 000078 g 0.00047 %
109 2009 Center 100.00009 100 % 2200000 g 0.00100g 0.00045 %
1 10.0000 g 200.0000 g Front left 99.9998 g
2 10.0000g 200.0001g Back left 100.0000 g Graphic realization of the relative uncertainty of measurement | process accuracy
3 10.0001 g 200.0001 g Back right 100.0000 g
4 10.0000 g 200.0000 g Front right 100.0000 g Toee, Safety factor
5 10.0001 g 200.0000 g Maximum deviation from centric loading indication 1
6 10.0001 g 200.0001 g |Alecc| max = 0.0002 g ™ 5 ]
7 10.0000 g 2000000 g 3
8 10.0000 g 200.0001 g " 2 []
9 10.0001 g 200.0000 g 1
10 10.0000 g 200.0000 g 4
5=000005g s =000005g N
Error of indication i
Testload Indication Error  Expansion factor Uncertainty  Uncertainty relative
L I E k U(g) Urel(E) ooty
0.0100 g 0.0100 g 0.0000 g 2.00 0.00013 g 13%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13% oot
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.027 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0013% ]
5.0000 g 5.0000 g 0.0000 g 2.00 0.00014 g 0.0027 %
T T Y R
10.0000 g 10.0000 g 0.0000 g 2.00 0.00014 g 0.0014 % - o7 - ! ] o
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00072 % ]
50.0000 g 50.0000 g 0.0000 g 2.00 0.00016 g 0.00032 % Displayed example
T TR YT T o oo o7 Process accuracy o0
g - 9 - 9 - - 9 - - Safety factor 3
220.0000 g 2200000 g 0.0000 g 2.00 0.00039 g 0.00018 % Mini o weight 0.0395
Maximum error of indication [Elmax = 0.0001 g inimum samp 9 . 9
Urel(E) Is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference noles on the
unertainty of measurement in use under: Appendix to the calibration certficate | Interpretation of measurement results.
Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range:
End of calibration certificate
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 314 10310 Bangkok Version 6.5 Page 414
TECHNOLDGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-MRA
EQl CALIBRATION AND TESTING SERVICES 7
534/4 PATTANAKARN ROAD 501 18, SUANLUMNG, SUANLUANG BANGKDK 10250 e e e
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION (008
Equipment : Hot Air Oven Cert. No.: 24TM632
Condition As-Received :  Used Item Page: 20of 3
Reference : 2403-05630C-1
Procedure Used :-
=, H = Cert. No.: 24TM632 librati i librati P-OT02 i
Certlficale Df Ca[lbrallon it Tie Cal |bra.t|on were condl.u.:ted us.lng calibration p.rocedu.re CP-OT02 according to direct measurement
ge : method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.
The temperature scale used was based on ITS-90.
Equipment : Hot Air Oven Vo Condition of this result of calibration
FEVERNBY =, 1. Reference standard instrument::
Manufacturer : Memmert Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
Model : UEE 500 AFPROVED.B 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Serial No. : G511.1572 21/09/25 Remark : TPA : Technology Promotion Association ( Thailand - Japan )
NEXT CAL DATE Result of Calibrati (*) Without Adjustment
ID No. : RYG_EN0010 Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch) — Beginning Finished
°
616/10 Moo 5 T. Maenam Khu, amp—{(FE.) 27 27
e e . REL.Humid. ( %) 57 59
Rayong 21140 Thailand AC Supply ( Vot ) 222 224
Location : 1 3
ocation Oven Room 3 (o) Ref. Std. 1D No.- @
Received Order : 21 March 2024 H g ih2 3 Lalibation-Roirtt
Calibration Date : 21 March 2024 —— Position:| (180)°C | (104)°C
Ambient Temperature : (26+10)°C 2 c /
Relative Humidity : (50+30)% b 1 18-18TC-01 [ 18-18RTD-01
| = = N Z 18-18TC-02 | 18-18RTD-02
Calibrated by : Man Pattanapongpaiboon w 3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
ASeTero I Probe Installation Details . Di of C : 5 18-151C~05 -] AB16RTD-05,
i . L] ¥ 6 18-18TC-06 | 23-18RTD-06
Approved Signatory Ak 50 cm D= 0.40 m
= B i 18-18TC-07 | 18-18RTD-07
Pornthi T Kul b= 5.0 cm W= 0.56 m
(7)) omilpratlemeyeky 8 18-18TC-08 | 22-18RTD-08
{ ;)/nnopphol Harachia Y He oeF N 9 (ref) | 18-18TC-09 | 18-18RTD-09
Suwit Imjai Capacity = 0.1 m* 1
Issue Date : 22 March 2024
The are fora probability of app 95%

Jull, xcegt with the prior written

Appraval of the head of Corporate Services 3
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 e g
TEL 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION co%e
Equipment : Hot Air Oven Cert. No.: 24TM632
Condition As-Received : Used Item Page: 30f 3
Reference : 2403-05630C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source coniﬂcate of ca"bration Cert. No.: 25LM10
Fresh air setting : Close Page.: 10f 2
Calibration| UuC* | uuC* T Te Overall | C:
Point Setting | Reading stability uniformity Variation| Factor
(C) (c) | c) (£°C) (°C) (°C) LS
104.0 104.0 104.0 0.051 0.59 0.62 2
180.0 180.0 | 180.0 0.15 1.3 1.7 2 Equipment : DO Meter with Sensor | oo py
Calibration Measured Temperature ( °C ) .
Point Position ‘% Manufacturer : YSI
(°C) 1 2 3 4 5 6 7 8 |9(ref)]| (xC) APPRGVED B
104.0 103.921] 103.786 | 103.757 | 103.759 | 103.950 | 103.817 | 104.213 | 103.672 103.673 0.42 Model : 5000-115V
180.0 179.614] 179.270 [ 179.145| 179.599 | 180.001 | 180.423 | 180.293 | 180.629 | 179.429 1.1
Average* : The average of 30 values in each position. SeriallNojl: (SEl02780 NEXT CAL DATEZO/OWZG -
Temperature stability : One-half of the greatest i i of Ire at any one sensor.
Te i ity : The i difference of measured temperatures at any sensors and the measured 1D No. : RYG_EN0032
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
Overall Variation : The Difference of the maximum and minimum observation. (Rayong Branch)
UUC* : Unit Under Calibration 616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng,
Note : The reported uncertainty of measurement was included stability and excluded uniformity . Rayong 21140 Thailand
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Location : TPA On Site Calibration Laboratory
factor k, providing a level of confidence of approximately 95 %.
Received Order : 17 January 2025
-000- Calibrated Date : 20 January 2025
Ambient Temperature : (26£10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220+22)V
Calibrated by : Warakorn Lerngagtrakul
Approved by :
Approved Signatory
() Chakrit Waewwanjua
/) Suwit Imjai
() Kunchit Promprat
Issue Date : 23 January 2025
The arefora probability of 95%
This cartificate may not be reproduced other than in full, except with the priof written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

Equipment : DO Meter with Sensor Cert. No.: 25LM10
Condition As-Received :  Used Item Page.: 2 of 2 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
Reference : 2501-0600DSC-2 TEL. 0-2717-3000 FAX. 0-2719-9484

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

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath. Certificate Of Testing Cert.No.: 25TW15

The temperature scale used was based on ITS-90. Page.: 1of 2
Condition of this result of calibrati
1. Reference standard instrument:- "
Instrument Serial No. Cert. No. Traceable Due Date Equipment : Boleter
1) Digital Thermometer 2188080 2411022 TPA 17 Sep 2025 Manufacturer : Ysi
2. This certificate is valid only to the item calibrated on date and place of calibration. Model : 5000-115V
3. This certification is traceable to the International System of Unit. B
Remark : TPA : Technology Promotion Associ':(ion ( Thailand - Japan ) Serialblo. - 15102780
Result of Calibration :-  (*) Without Adjustment ID No. : RYG_EN0032
Function : Temperature measurement. Received Date : 17 January 2025
This instrument was connected with temperature sensor, S/N.: 15E100464
Cali - = uuc = ] Coverage Test Date : 20 January 2025
Point Depth Temperature Reading strer Uncertainty Factor Reference : 2501-0600DSC-1
(c) (mm) () (c) () (xC) k Submitted by : ALS Laboratory Group (Thailand) Co.Ltd.
20.00 60 20.002 19.81 -0.192 0.15 2.00 (Rayong Branch)

616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

UuC* : Unit Under Calibration

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

Laboratory Condition : Temperature (25+5)°C
e i 9
coverage factor k, providing a level of confidence of approximately 95 %. Humidity (50+20)%
Test Procedure : In - house method : CP-CH9

F by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by :

() Pornthippa Tameyakul
() Ponpan Paipim
(/) Saithip Meangmai

Issue Date : 21 January 2025
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Cert.No.: 25TW15
Page.: 2 of 2

Condition of this result of calibration
1. Reference Standard Instruments :

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1. Burette = 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RC001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 15E100464

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mglL) (mg/L)
8.20 8.20 0.0084
This report was certified only for the ir we tested.lt is to use for study

Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 —
TEL0-2717-3000-23 FAX 0-2719-9484 CaumRATION o%08

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA A

Certificate of Calibration  cert.no: 24mmiess

Page: 10of3
Equipment : Low Temp. Incubator
REVIEW BY ........
Manufacturer : Memmert
Model : IPP750 APPROVED BY....
Serial No. : V818.0084
3 01/05/26
NEXT CAL DATE....... . m sl
ID No. : RYG_EN0154
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
616/10 Moo 5, T.Maenam Khu,
A.Pluakdaeng,
Rayong 21140, Thailand
Location : BOD Room
Received Order : 01 November 2024
Calibration Date : 01 November 2024
Ambient Temperature : (26 + 10 ) °C
Relative Humidity : (50£30)%
AC Line Voltage : (220+22)V

Calibrated by :

Approved by :
-000-
() Ponpan Paipim
() Suwit Imjai
(v/) Kunchit Promprat
Issue Date : 07 November 2024
The are fora probability of 95%
This cartificate may not be reproduced other than in full, except with the prioe written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
Equipment : Low Temp. Incubator Cert. No.: 24TM1663 Equipment : Low Temp. Incubator 24TM1663
Condition As-Received :  Used Item Page: 20f3 Condition As-Received : Used Item 1 30f3
Reference : 2411-00020C-1 Reference : 2411-00020C-1
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were using calibration procedure CP-OT02 based on TLAS G-20 according to direct Function of UUC* : Temperature Source
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ). Fresh air setting : Close
The temperature scale used was based on ITS-90. Calibration| UuC* [ uuc* [ Temperature Temperature | Overall [Coverage]
Condttion/ofthis result'of calibration| Point | Setting |Reading| stability uniformity  [Variation| Factor
1. Reference standard instrument:- (°c) (°c) | (c) (£°C) (°C) (°c) K
Instrument Serial No. Cert. No. Traceable Due Date 20.0 20.0 20.0 0.026 0.26 053 2
1) Data Acquisition MY44073381 24LM73 TPA 18 May 2025
2. This certificate is valid only to the item calibrated on date and place of calibration. Callbration Measured TemPFralure () [ y
3. This certification is traceable to the International System of Unit. Roint Position
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) (C) il | 2 I . I ud I 5 I 4 I L [ L l 9 (ref.) (+C)
Result of Calibration = (*) Without Adjustment 20.0 | 20.071 | 19.915 | 20.273 [ 20.179 | 19.977 [ 19.782 | 20.056 | 20.026 | 20.033 0.30
Function of UUC*: Temperature Source Average* : The average of 30 values in each position.
Fresh air setting : Close Environment during calibration Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Beginning Finished Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
Temp. (°C ) 24 25 temperature at the reference location which are observed at the same time or at as close an observation time as
_{ REL.Humid. ( % ) 55 53 possible to determine the pattern or within the chamber under steady-state conditions.
2 4 AC Supply ( Volt ) 220 221 Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
S (<] UUC* : Unit Under Calibration
1 9 wn® Position : Ref. Std. Note : The reported uncertainty of measurement was included stability and excluded uniformity .
H & TH/z 1D No.: The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
S & 1 1RTD-2/1 factor k, providing a level of confidence of approximately 95 %.
| Z 2 1RTD-2/2
'o\h‘z'j:mj’j_ c 2% / 3 22-01RTD-03 -000-
=== 4 1RTD-2/4
= 5 1RTD-2/5
6 1RTD-2/6
i/ 23-01RTD-07
Probe Installation Details : Dimension of Chamber : 8 1RTD-2/8
=l 0 Be Meon . m 9 (ref) | 23-01RTD-09
b= 10 cm w= 1.0 m
c= 10 cm H= 12 m

Capacity = 0.72 m?
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA

(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Sy

534/4 PATTANAKARN RDAD SOI 18, SUANLUANG, SUANLUANG BANGKDK 10250 k) e B
TEL 0-2717-3000-29 FAX 0-2718-9484 CALmRATION o608

Cert.No.: 24CG3997
Page.: 1 of 2

Certificate of Calibration

Equipment : Burette
REVIEW BY .....
Capacity : 50 mL
Serial No. : N APPROVED BY.
ID. No. : RYG_EN0162
NEXT CAL DATE.
Manufacturer : Witeg
Made in : Germany
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

Ambient Temperature : (20 £ 2.5) EC
Relative Humidity : (50 = 10) %
Barometric Pressure : 758 mmHg

Calibration Procedure : ASTM E 542 - 01

Calibrated by : Srisuda Khamtha

Approved by :

() Srisuda Khamtha
(y/) Ponpan  Paipim

() Unnopphol Harachai

Issue Date : 21 October 2024

The are for a confi probability of 95%

S than in kel excapt writien
Appeoval of the head of Corparate Services 3 : Equipmenn Calibration and Testing Senvices.

Equipment : Burette Cert.No.: 24CG3997
16 October 2024 Page.: 2 of 2
Condition As-Received : Used Item

Calibration Date : 21 October 2024

Reference : 2410-0547DSC-1

Received Date :

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance MS204TS C226356983 140RC010  24MM603 TPA 10 Oct 2025
2) Thermo-Hygrograph ~ THDX-CE 00016540  140EC001 24H1153 TPA 10 June 2025
3) Thermometer - 1594592  140EC010 241175 TPA 20 Feb 2025

This certification is traceable to SI Unit
. The certificate is valid only to the item calibrated on date and place of calibration.

w N

. True value is converted to true volume at the standard temperature of 20 19

Calibration result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (xmL) Factor
50 49.9643 0.010 2.00

Remark mL = cm’

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

-o0o-

Metrology

@ SCG . SCI ECO Services Company

33/2 Moo 3, T.Banpa, A_Kaengkhol, Saraburi 18

raburi Tel : +66 3627

Bangkok Tel: +668 921
/ www.scleco.co.th

Certificate No. T241120 Page 1 of 4

Certificate of Calibration

Equipment Chamber ( Cold Room )

Manufacturer MODULAR

Model : IREVCOHCOO

Serial No. : C00351459

Customer Code : RYG_ENO0184

ID No. : TI1939AS

Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)

616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140
Customer Location : Laboratory

Date of Receipt 5 June 2024

Calibrated By jjar Naknakred ( Site Calibration Manager )

Approved By
Date of Issue
The uncertainties are for a confidence probability of approximately 95%.
This Certificate Is issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation
Schema which has assessed the measurement capability of the laboratory and its traceability to recognized national standards

and to the units of measurement realized at the comespondin
reproduced other than in full except with the prior written approval of the Metrology.

national standard laboratory. This certificate may not be

Metrology

SCI ECO Services Company Limited

@ISCG

/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 1

Certificate No. T241120 Page 2 of 4

Calibration Report

Equipment : Chamber { Cold Room )
Date of Calibration ;11 June 2024

: o
ironment

emperature : 23.1-24.1 C
Line Voltage : 222,3-226.3 V
Relative Humidity : 55-65 %RH

e type T into its chamber |, the other one

calibration was

measurement

1) and AS2E53-1986 ).

e in according

rature scale used

was based on ITS

Refercnce Stan

Instrument Model 4 erti No. Due Date
19 April 2025
TYPET N § 3 19 April 2025
349704 240713 19 April 2025

5 17025 CALIBRATION 0244.}

e

Time Constant 3 Hour 30 Minue At 3

o
Fr COMin [ Medium  [] Max

Alr Damper

5. Adjustment

{ ) without adjustment ( X ) after adjustment

Approved By.
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@ /SCG

Certificate No. T2411

Metrology

SCI ECO Services Company Limited

, T.Banpa, A Kaengkhoi, Saraburi

3of 4

20 Page

Calibration Report

104

! A
1

1 16A

i ‘.

P 4F

i s
1

13 T, A 20
Rl e i o i
™ . "
14A
# |-
s HFTS 1
’
’
.
. :
aale 1 s
i 7
16E TE# SA
C=Centre, F=CentreofFace, A =Comer, E = Centre of Edge

1IC = TN161 11F TNIT1
2A = TN162 12F = TNI72
34 = TNIG3 |_n = TNI73
4F = TNIG4 A = TNIT4
5A 15F = TNI7S

16E = TNIT6

BF =
94 -
10A =

Metrology

SCI ECO Services Company Limited

WISCG

araburi 1

Certificate No. T241120 Page 4 of 4
% oF a
Calibration Report
Measurement Results:
Average Standard Readlag at each position (°C)
Calibration Point TNI63 | TNI64 | TNIGS | TNIGE | TNIGT | TN168 | TN169| TNITO!
3 270 an 2 9 235 309 [ 321 EX
TNITL [ TNIT2 | TNIT3 [ TR
339 | 301 281 42
| Chamber { Cold Room ) Temperature Distribution
Reading (°C ) | Coverage
Setting ("C) Average ( C) | Stability (£ C) | Uniformity { C )| Uncertainty (+ C)
Min , Max Avernge Factor &
| o ] 44 3 2 132 113 2 2,00

ctor &k which for & 1-dis

Approved By,

Equipment: SPECTROPHOTOMETER Certificats No.: COG250108
Moded: DRE000 lssued Date: 18 March 2025
Serial No. (or ID.): 1627845 (RYG_ENO03T) Job Mo WO-00084379
Manufacturer: HACH Page: 1ol 3
Condition: In Condition
Customer: ALS Laboratory Group (Thailand) Co. Ltd. (Ray
616/10 Moo 5 T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand.
Next caL oare 11 0A13b
Environment Condition:  Temperature 244 °C F 0.ab—g
Humidity 808 %RH * 35  WRH
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
{ Wet Chemistry Lab )
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr.Preecha Phooarsai
Calibration Date: 18 March 2025
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certif is ble 1o the CRM by Naticnal Institute of Standards and
Technology (MIST) through Stama Sclentific Limited.
The standard for Wavelength Certificate No. 111583 and 111584
The standard for Pholometric Certificate No. 9114984 and 111588
The standard for Siray light Certificate No. 111586 and 111585
The standard for Speciral resolution Certificate No. 111587
{Mr. Preecha Phooarsal) (Miss Kaewkan Suradech)

Person in charge Authorized signatory
‘T'ﬂmh““m-ﬁ. o Symem of Usits (S1). § provdes irscestility of moasurement 1o nterratonal or
The o wated s tr is he (2} b

condonce of 5% Nis Exprossion of ¥ [y
Thesa rests may be alfeciad by Tha resuits v calbralod or samplod. Tha raport shall nol be
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Cortificate No.: C08250108 Page 2ol 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std al 2 nm and UUC at 2 nm
Standard Wavelength Unit Under Calibration Corection Uncertainty
418.61 4185 o1 013
526,66 5367 -0.04 013
637.98 6383 -0.32 013
74848 7488 -0.32 013
B0T.08 B07.5 047 0.13
Photometric Accuracy (Absorbance)
Wavalangth Standard absorbance Unit Under Calibration Correction Uncartainty
0.0000 0.000 0.0000 0.0045
0.2930 0.291 0.0020 0.0045
420 nm
0.5168 0.518 -0.0012 0.0045
1.0298 1.031 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2887 0.285 0.0017 0.0045
440 nm
0.5073 0.508 -0.0007 0.0045
1.0083 1.009 -0.0007 0.0045
0.0000 0.000 0.0000 0.0045
02516 0.250 0.0016 0.0045
485 nm
0.4585 0481 -0.0015 0.0045
0.9334 0.935 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.2461 0.248 0.0001 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.9468 0.848 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.25084 0.259 0.0004 0.0045
580 nm
0.5040 0.505 -0.0010 0.0045
1.0032 1.004 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
D.2579 0:258 -0.0001 0.0045
B35 nm
04971 0.487 0.0001 0.0045
0.9720 0973 -0.0010 0.0045
1 Berammary e Tulad dvie
DHEH Tochnoksgy Lmsd

10250
523 Sukiume Firad, Blangshak, Proskhancng, Bangesk 10360
Phone: 56 2639 TI00  Emat Wiebute:
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Certificala No.: COB250108 Page 3of 3 .
il WO-00064379
Calibration Results: wfmafoea; SPECTROPHOTOMETER u: DRBO00O Wnuwie: 1627845
Wnedt Agumbiistd wrremoy () AT ()
Photometric Accuracy {Absorbance) 18 Mar 2025 wnerracin 18 Mar 2025 WULIMA
‘Wavalength Standard absorbance Unit Under Calibration Comection Uncertainty unh | Tnind Und | Lnlnd
0.0000 0.000 0,0000 0.0080
235 nm 5 General
0.7355 0.738 -0.0025 0.008 pon o D = -
257 Am AR R0 s i ] [m] 2. mowidane ( sedlddanm, muluuameon) = (m]
0.8574 0.857 0.0004 0.0080 = o 3 s O e ks (OnOff Swicth) = a
0.0000 0.000 0.0000 0.0080
3130m @ | o 4. 1luna (Keypad) B | o
. . -0.0036 0.0080 =
D.204 280 =2 [m] 5. wuwa (Display, Screen Contrast) ] o
0.0000 0.000 0.0000 0.0080 —
350 nm " o
D:8374 L 20004 0083 0 [ 6. useiwliivh (Batiery Backup) >= 2.5 VDG o | o
Stray light * o o 7. dwpdonaonautaat gih Control) o o
t-off uuc: (nm) uuc: il A = o 8 ArmuAfu (Wavelength Check) @ o .
260,62 +/-0.11 nm 2606 17 1770 = o 9. ummsrinfisus (UV < 3,000 hour) @ o 13.5 Hours
301,44 +-0.11 nm 3014 14 1,854 @ 0 10, umairiuilsusa (Visible < 5,000 hour) = [m] 893.0 Hours.
= (m] 11, soeiamaoiioms (Carousel Module) = (m]
Speciral Resolution * PH Metsr and Conductivity Meter
Nominal Concantration 0.02 % wiv Peak Trough Ratio SEW [m] (m) 12 BdaTwe ( and G Cable ) o o
Standard Wavelength { nm ) 268,66 266,60 138 200 [m] [m] 13, seudiacanuiu Elecrode (Level KCI ) [w] o
UUC: Wavelength (nm) 2882 2662 [m] o 14.  eilmfiuilan Electrode (Dust Protection Hood) =] [m]
Std Absarbance ( A) 0.4566 0.2780 o o 16 andublfaTrin (Stand) o o
UUC: Absorbance | A) 0.413 0.209 - -
s [m] 16. muml“ﬂm (Na Sample) (m] o
17, sedunsdeaTrsens (== 2.5 Tafu 3.0)
* Calibeation Marked * Mot TISI Accredsed * in this Certificate have been included for completeness. Ll { o
iitrator
[m] [m] 18. @ Piston Burettes () o
The: Eneiof Corliicate ja] O 19.  Function Rinsing and Dosing =] | m]
(m] o 20, saedsuwuaslnsnlEnay o [m]
wanhstounal . * 656.1nm = 656.1nm
* 486.0nm = 485.7nm
Mr.Preecha Phooarsal
Service Engineer
Ui Bemastsay (o llal Gl i fomsestary menTaladl dvie
T - T I )
Poana: 08 7438 7000 Eaat g SO Phene: +68 230 7000 otnan
Delivering Growth - in Asla and Beyond. CAL-FNRCOB-10: 11 Mar 2024 Delivering Growth - in Asia and Beyond. CAL-FM-RI1-03: 20 Jul 2022
©2024 by Aglient Technologles Aglient CrossLab Compllance Services ©2024 by Agilent Technologles Agllont CrassLab Compiiance Services
Certificate of System Qualification Ovarall Inlet Pressure Accuracy Test Status
GC-0Q + GCMS-0Q =
GC Oven Temperature Accuracy
System [D: GM-10
Organization Name: ALS Laboratory Group (Thailand) Co., Ltd. Name: 7890
Organization Location: 104 Patthanakam 40, Patthanakarn Rd., Kwang Suan Luang, Khet Suan Luang, Bangkak 10250
Setpolnt Status: Pass
B Zone: oy
Date: November 21, 2024 2:12:44 PM REVIEW
Setol
EQP Name: i , Agil etpoint/Actual
APPROVI Temperature: 230.0 2282 °c
EQP Revision: GC.02.55, GCMS.02.56 Accuracy: -1.8 <
Overall Qualification Status: Pass Agflent Recammanded: >= J-1o % setpointin K 50 c )
<= |10 % setpoint in K ( 50 )
CDS Logon Verification - GG Setpoint Status: Pass
Logon: asbkk.env03 Zone: Oven
Overall CDS Logon Verification Test Status . SetpointiActual
emperature: o
Toms 100.0 1007 C
Accuracy: 07 i
Systam Inspection and Basic Safety and Operation Agilent Recommended: P % selpointin K ey s )
Name: 7890 <= |0 % setpoint in K (a7 )
Setpoint Status: Pass Overall GC Oven Temperature Accuracy Test Status
Pass.
Overall System Inspection and Baslc Safety and Operation Test Status NOTE: This test's 2 comment(s) and 0 deviation(s) are avaitable in the Attachments section.
Pass
GC Oven Temperature Stability
Inlet Pressura Accuracy Name: 7890
Name: 7890 Setpoint Status: Pass
Front MMI Setpoint/Average
Temperature: o
Setpoint Status: Pass 1000 1007333 |°C
Setpoint Actual Stability: 01 oc
Inlet Pressure: 25.0 psi 252 psi Agilent Recommended: <= 05
Accuracy: 0.2 psi
Agilent Recommended: <= 1.2
Date: November 21, 2024 2:12:44 PM Dato: November 21, 2024 2:12:44 PM
System ID: GM-10 Systom ID: GM-10
Page 1/15 Page2/15
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Overall GC Oven Temperature Stability Test Status
Pass

NOTE: This test's 1 comment(s) and 0 deviation(s) are available in the Attachments section.

Agllent CrossLab Compliance Services

Tune EI

Tested Combination1 Front MMI /  External TQ

Name: 7000D

Setpoint Status: Pass

Filament: 1

Sefpoint Status: Pass

Filament: 2

Overall Tune E| Test Status

Pass

Scouting Run

Tested Combination1 Front MM} 1 External TQ
Injection Tower

Name: 7693A

Source: El - Extractor

Setpoint Status: Complsted

Injection Volume on Column: 10 u

Overall Scouting Run Status

Completed

Instrument Detection Limit

Tested Combination1 Front MMI ! External TQ
injection Tower

Name; 7693A

Source: El - Extractor

Date: November 21, 2024 2:12:44 PM

Syatem ID: GM-10

Page 3/15

© 2024 by Agilent Technologies

Agilent CrossLab Compliance Services

Setpoint Status: Pass
Injection Volume on Columan: 10 uL
Area Retention Time
Minimum RSD: 4.58 % 0.01 %
Agilent Recommended: <= 12.00 <= 11.00
Status: Pass Pass
Instrument Detection Limit: 1.54238 fg
Agilent Recommended: <= 403800
Status: Pass
Overall Instrument Detection Limit Test Status
Pass
Mass Ratio Precision
Tested Combination1 Frant MMI / External TQ
Injection Tower
Name: 7693A
Source: El - Extractor
Setpoint Status: Pass
Injection Volume on Column: 0.5 uL
Area Mass 1 Mass Ratio
Abundance*s
RSD: 223 % 0.10 %
Agilent Recommended: <= 500 <= 1500
Pass Pass
Overall Mass Ratlo Precision Test Status
Pass
Date: November 21, 2024 2:12:44 PM
System ID: GM-10

Page 4/15
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Instrument Details
Purpose

This section describes the as found system configuration.

Details

System
System ID GM-10
Manufacturer Agilent Technologies
Name 7890

Flow Data Input Manual Data

Temperature Data Input Manual Data or Other Data Logging
Tested Combinationt

Injection Technique Injection Tower

Inlet Front
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Injection Tower
Name 7893A
Mode! Number G4513A
Serial Number CN18180003
Firmware Revision A11.02
Usage Sample Injection
Location Front
Syringe Volume (uL) 10

Agllent CrossLab Compllance Services

Date: November 21, 2024 2:12:44 PM
System ID: GM-10
Page5/15

©2024 by Agitent Technologies

Sampler 2

Manufacturer Agilent Technologies

Type Tray

Name 7693A

Model Number G4514A

Serial Number CN18170137

Firmware Revision A11.03

Vial Heater Not instalied
Mainframe 1

Manufacturer Agilent Technologies

Agilent CrossLab Compliance Services

Name 7830
Model Number G34428
Serial Number CN18153080
Firmware Revision B.02.05
Oven Type Standard
Inlet 1
Manufacturer Agilent Technalogies
Name 7890
Type MM
Location Front
Carrier Gas. Helium
Control Type Electronic Pressure Control (EPC)
Purged inlet Yes
Inlet 2
Manufacturer Agilent Technologies
Name 7890
Type SSL
Location Back
Carrier Gas Helium
Control Type Electronic Pressure Control (EPC)
Purged Inlet Yes
Date: November 21, 2024 2:12:44 PM
System ID: GM-10

Page6/15
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Detector 1
Manufacturer Agilent Technologies
Name Mass Spectrometer
Type Mass Spectrometer
Location External

Mass Spectrometer 1

Agitent CrossLab Compllance Services

Manufacturer Agilent Technologies
Type TQ
Name 70000
Model Number G7000D
Serial Number UsS1826U108
Firmware Revision G.7000.085A
High Vacuum System Turbo Pump
Liquid Injection Scouting Run Standard OFN Std
MS El Source 1
Manufacturer Agilent Technologies
Source Type El - Extractor
Number of filaments 2
Date: November 21, 2024 2:12:44 PM
System ID: GM-10
Page 7/15
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As  trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be appiied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Supasak Nimsongtham
supasak.nimsongtham@agilent.com
November 21, 2024

Executed protocol and published this original version of document

Logged On User Name:
Signature Creation Date:

Reason for Signature:

ACE Self Qualification Status
The installed version of ACE used to deliver this service passed quaiification; the results conform with expected values. The self
qualification summary report is available in the session folder location SDS\ClearStore\AceSelfQualification.

Regulatory Disclaimer

This document provides a protocol ta verify and record insirument configuration and evidence of proper operalion. it has been prapared from aur
of appiicable i ] best praciices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of his protacol alone does not assure compliance. Agilent Technologies makes

0 promises or representations as to its sufficiency for any spesific regulatory program.

Warranty
Agllent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties o merchantabiity and fitness
for a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection
with the furnishing, performance, or use of this material.

Date: November 21, 2024 2:12:44 PM
System ID: GM-10

Page 8/15
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User Name: supasak.imsongtham Systom ld: GM-10
Rapart Generated by Hostaame: 5CG1115HKC Prin Oate: November 21, 2024 2:12:46 P}
GM-10 2024 Transaction log :
Time. Transaction Activity Typa of Transaction Optional lnformation
Partormed
November 21, 2024 Audit SessionCreated  Session Host Name: 5CG1115HKC,
115847 AM Orive Serial Number:
C2031778
November 21, 2024 starl Configuration Session Nona.
115847 Amt
Novembar 21, 2024 Audit Entillement Licensing User is FisldEngineer and
TT58:17 AM oss not require an unlack
code.
Novamber 21, 2024 Audit Eqploadsd  Session EQP details for primary
120150 P tachniqua [Ge] -
Fil path:
[ProtocolPacks/Ge/Configural
i0ns/02.55/Gc.02.55 eqp),
EQP File Name:
(62.02.55.09p]. EQP Name:
[AgitentRecommendad),Proto
ol Revision (Gc.02.55]
EQP details (or hyphanated
technique [GeMs) -
File path:
IProlocolPacks/GcMs/Config
uralions/02 56/Gcis.02 56 6
qp). EQP Fila Name:
GeMs.02.56 eqp). EOP
Name:
[AglentRecommended]
November 21, 2024 End Configuration Session None.
12:02:08 P
November 21, 2024 start Qualification Session oQ
12:02:12 PM
November 21, 2024 start Exacution CDS Logon Verffication - GC+  None
120212 PM 7890: -Quaitative test
Novamber 21, 2024 End Execulion CDS Logon Verification - GC-  Run Count : 1
12:03:03 PM 7890: - Qualilative test
Pags 147
Date: November 21, 2024 2:12:44 PM
System [D: GM-10

Page 8/15
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User Name: supasak nimsangtham System id: GM-10
Report Generatad by Hostname: SCG1115HKC Print Dato: November 21, 2024 2:12:46 PM
GM-10 2026 Transaction log +
Time Transaction  Activity Type of Transaction Optionai (nformation
Stata formad
November 21, 2024 start Execution System Inspection and Basic  None
12:03:1 M ‘Safely and Operation - 7890; -
Qualitative Test - No setpolnts
.
November 21,2024 Eod Execution System Inspeciion and Basic  Run Count 1
12:03:20 PM ‘Safely and Operation - 7890: -
Quailtaliva Test - No selpoints
associsies
November 21, 2024 stant Exscution Inlet Pressure Accuracy - Front  Nona
12:03:23 P M- - Prassure Coniealled folet
-S:250p5i-L<= 1250
November 21, 2024 End Execution Inlet Pressure Accuracy - Front  Run Count : 1
12:03:28 PM MMI: - Pressure Conlralied Infat
-$:250psi-Li<= 1251
November 21, 2024 start Execution C Oven Temparature Nona
12:03:30 PM
£ 2000°C - Li>= 10
AND <= 1.0% satpoint n K
November 21,2024 Au Data GC Oven Temperature Manual Oaia Eniey
12:06:02 PM Accueacy - 7890: - Tempratur
+Oven - 8:2300°C - 0
AND <= 1.0 % selpointin k
November 21, 2024 Fnd Execullon GC Oven Temperature Run Count : 1
12:06:05 PM Accuracy - 7890 - Temperalure.
Oven - §:2300°C- L:>=-10
AND <= 1.0 % setpoin in K
November 21, 2024 start Execution GC Oven Tomperature Nona
12:06:07 Pa4 Accuracy - 7890: - Temparature
Oven - $:100.0°C. L:>= 1.0
AND <= 1.0 % selpointin K
November 21, 2024 Audit Data GC Oven Temperature. Manual Data Entry
12:06:20 PM Accuracy - 7890: - Temperature
Oven-§:1000°C- Li>=-10
AND <= 1.0 % setpaint in K
Page2/7
Date: November 21, 2024 2:12:44 PM
System ID: GM-10
Page 10/ 15
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User Naore: supasak. nimsongtham
User Name: supasak aimsongtham System 6 GH-10 Report Generated by Hostnamo: SCG111SHKC Pont Date: Novembor 21, 2024 2112146 PM
Report Gonerated by Hostname: 5CG11SHKC Print Date: Novembar 21, 2024 2:12:46 PM
GM-10 2024 Transaction log :
GM-10 2024 Transaction log :
Time Transaction Actlvity Type of Transaction Optional fnformation
Time Transaction Activity Type of Transaction Ogtional Information Performed
Sta Performed November 21, 2024 Dala ‘Scouling Run - Injection Tower, Data fles Path : CAGM-0
November 21, 2024 End Execution GG Oven Temperaturs Run Count 1 12:08:53 PM Front MMI. 10: - Sourco: - €1~ - 0020245C00%D
12:08:23 PM Accuracy - 7890: - Temperaturs Extractor- Part of GEMS
Oven - 100.0°C - L:>= 1.0 System Preparation
AND <= 1.0% setpointin k Novomber 21, 2024 Audit Reporting Reintegration Reintagration Count: 1~ [
November 21, 2024 start Execulon GC Oven Temperature Stabillly None 1210023 PM {rtegration Type:
12:06:25 PY - 7890: - Temperalure - Oven - Injection;Baseline Comection
$:100.0°C - L: <= 0.5"C Hode: Advanced it Skope
Sensitivity: 10:lnital Peak
November 21, 2024 Audit oata GC Oven Temperaiure Stability Manual Data Enlry Width: 0.01;1nital Area
120710 PM - 7890: - Temperalure : Oven - Reject: :nlal Moight Reject:
$:1000°C- L: <= 05T 50iInlegration: Off al
Ontogration: On at 4]
November 21, 2024 Eng Execolion GG Oven Temporature Siabiity Run Count - 1
12:07:14 PM - 7890: - Temporature : Oven - November 21, 2024 End Execution Scouting Run - Injection Tower, Run Count: 1
8:100.0°C- L <= 0.5°C 12:09:50 PM Front MMI, TQ: - Source: - £l -
Extractor- Pan of GCMS.
November 21, 2024 stort Execulion ‘Tune E1 - 70000 TQ: - Source: - None System Proparation
12:07:16 PM E{ - Extroctor Flament 1
{Qualiative - No setpoints. Noverber 21, 2024 stort Execution Wnsbument Detection Lmi - Nona
associated) 12:09:53 PM Injaciion Tower, Front MMI, TQ:
- Source: - EI - Exteactor - RSD
November 21, 2024 End Execution Tune El - 70000 TQ: - Sourca: « Run Count : 1 L (Area). 2.00% -RSD L.
12:07:26 PM El - Extraclor Filament { (ReL Timey: <= 1.00%
(Qualiative - No sefpoints
associated) November 21, 2024 Audit Data Inste Limit - Ba
12:16:46 PM Injection Tower, Front MM, TQ: 0Q20244DLO01 D
November 21, 2024 slart Execution Tune EI - 7000D TQ: - Source: - None - Source: - El - Extractor - RSD
28PM EI - Extractor Fllament 2 L (Ares): <= 12.00% - RSD L
(Qualtaive - No selponts (Ret. Time): <= 1.00%
associated)
-
November 21, 2024 End Execulion Tune EI - 70000 TQ: - Source: - Run Count : 1 :l:vaml;e;;i‘ 2024 Audil Data i e
12:07:39 PM El- Extractor Fiament 2 o _ Source: - E1 - Extractor - RSD
(Qualitative - No setpoints.
associaled)
November 21, 2024 stad Exaculion $Scouling Run - Injection Tower, None
12:07:41 PM Front MM, TQ: - Source: - EI -
Exicactor- Part of GCMS
System Preparation
Paged /7
Page3/7
Date: November 21, 2024
Date: November 21, 2024 2:12:44 PM System ID: GM-10
System ID: GM-10 Page 12/15
Page 11/15
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User Kamo: supasak.nimsongtham System (d: G0
User Nanie; supasak nlmsongtham System 1d: GM-10 Roport Genorated by Hostname: SCG111SHKC Print Date: November 21, 2024 212:46 P
Report Generatod by Hostname: SCG1115HKC Print Datc: November 21, 2024 2:12:45 Pl
GM-10 2024 Transaction log :
‘GM-10 2024 Transaction log :
T Time Transaction  Activity Typa of Transaction Optional Information
Time Transsction  Activity Typo of Transaction Optionsl Information stato Porformad
= State Deriormed . November 21, 2024 Audi oala Inslcumnt Datection Limit - Data fes Path : CAGM-10
November 21, 2024 Audit Data Instrument Detection Limit - Data files Path : CAGM-10 12:16:47 PM injection Tower, Front MMI, TQ: 0Q2024V0L010.D
12:16:46 PM. Injection Tower, Front MM), TQ: 0Q2024UDL0DI.D - Source: - €1 - Extraclor - RSD
- Source: - El - Extractor - RSD L (Area): 12.00% - RSO L
L (Area); <= 12.00% - RSD L (Ret. Time: <= 1.00%
(RatgmeF <tlo0% November 21, 2024 Audit Raporting Relntogration Reintegration Gount: 1 -
November 21, 2024 Audit Dala Insiument Detection Limit - Data fles Paih : GAGM.10 1218:45 P Ilegration Type:
12:16:48 P Inieciion Tower, Front MMI, TO: 002024101004 D Injection;Baseline Comeciion
- Sourco: - €1 - Extracior - RSD Modo: AdvancedInilal Slop
L (Area) <= 12.00% - RSD L Sensitivily: 10;Initial Peak
(Ret Time): 00% Width: 0.01.Inilial Area
Rejec: Heignt Reject.
November 21, 2024 Audit Daa Insirument Detection Limit - Data flas Path : CGM.10 50intsgration: Of ot
121547 M Injection Tower, Front MM, TQ: 002024YDL005.0 Omlegration: Onat 4]
- Source:  E1 - Extractor - RSD
L (Area); <= 12.00% - RSD L November 21, 2024 End Execution Instrument Detection Limil - Run Count 1
(Ret Time): 00% 12:22:43 PM Injection Tower, Front MMI, TQ:
- Source: - £ - Extracior - RSD
Navember 21, 2024 Audit Data Instrument Delection Limit - Data files Path : CAGM-10 L (Area): <= 1200% RSO L
12:16:47 PM Injection Towar, Front MMI, TQ: QQ2024MDL006.0 (Ret. Time): <= 1.00%
- Source: - E1 - Extaclor - RSD
L (Area): <= 12.00% - RSD L November 21, 2024 start Execulion Mass Ralio Precision - Injection None
(Ret Time): <= 1.00% 12:22:52 PM Tower, Front MMI, TQ: -
Source: £1 - Exlractor - L (RSD):
November 21, 2024 Audit Oata Instrument Deteclion Limit - Data files Path : C\GM-10 <=500%
12:16:47 PM. Injaction Towes, Front MMI, TO: 0Q20244DL007.0
- Source: - El - Exiraclor - RSD. Novamber 21, 2024 Avdit Data Mass Ralio Precision - Injection Data files Path : CAGM-1C
<= 1200% - RSD L. 1227:38 PM Tower, Front #MI, TQ: - 0Q2024MRP002.0
(Rat. Time): <= 1.00% ‘Source: EJ - Exractor - L {RSD:
<= 5.00%
November 21, 2024 Audil Oata Insirument Deteclion Limit - Data files Palh : CAGM-10
12:16.47 PM Injaciion Tower, Front MMI, TQ: 0Q2024\DL008.D November 21, 2024 Audit Data Mass Ratio Precision - Injection Data files Path : C\GM-10
- Source: - E| - Extraclor - RSD 12:27:38 M Tower, Front MMI, TQ: « 002026\MRP003.0
L (Area) <= 12,00% - RSO L Source: EI - Extractor - L (RSD):
{Ret. Tima): <= 1.00% <=5.00%
November 21, 2024 Audit Dala Instrument Delection Liit - Data files Path : CAGM-10 Noverber 21, 2024 Audit Dats Mass Ralio Precision - injection Dala files Path : CAGM-10
12:16:47 PM Injaction Tower, Front MMI, TQ: 0Q20241DL003.D : Tower, Front MW, TQ: - 002024WRP0O04.O
- Source; - EI - Extractor - RSD Source: El - Exiractor - L (RSD):
L (Area) <= 1200% - RSD L <= 500%
(ReL Time: <= 1,00%
Pages/7
Pages /7
Date November 21, 2024 2:12:44 PM
Date: November 21, 2024 2:12:44 PM System ID: am-10
System ID: GM-10 Page 14115
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User Nae: suposak. nimsongtham
. Pt s oventes 21 200 s o

cint Date: November 21, 2024 2:12:46 PM
©M-10 2024 Transaction log :

Time o
Transaction  Activity Type of Transaction Optional formation
stata Parformed

November 21, 2024 it ) i .

S Audit Data Mass Ratio Precision - injection Data fies Paih - G:GH. 10

Tower, Front MM, TQ: - 002026WRPOOS O
Source: El - Extractor - L. {RSD):
<=5.00%
Novembar 21, 2024 A
towmtarz udit Data Mass Ratio Precision - Injeclion Data files Path : CGM10
Tower, Front MMI, TQ: - 002024\MRP0O0E D
Source: E - Extractor - L (RSO):
<=500%
November 21, 20: i
eaniann 24 Audit Dala Mass Ratio Precision - Injection Data files Path : C\GM-10
Tower. Front MM, TQ; - 00Z024MRPOU7 D
Source: E1 - Extactor - L (RSO):
<=500%
November 21,
b 2:;; . 2024 Avdit Reporting Roinlegration Reitegration Coun; 1 -
Integration Type:
Injection;Baseline Correction
Mode: Advanced:initial Sloge
Sensitivity: Peak
Widih: 0.01:Initial Area
Reject: 0;Inilial Heigh| Rejoct:
50000;Integration: Off at
Oilntegration: On at 4 ]
November 21, 2024
tover 2 02 End Execuiion Mass Ratio Precision - njection Run Count ; 1
Tower, Frant MM, TQ: -
‘Source: €1~ Extractor - L (RSD);
<=5.00%
November 21, 2024 End Qualifcation  Session oa
12:37:11 P
Novamber 21, 2024 start Re;
3 porin Sessi
Horer 2 9 ession Nene
N 4
) ::BDVZD:MZL 2024 Audit Reporting Session Report Generated
Certificate
Noverber 21, 2024 Audit Re;
) i orin
il 2porting Sesslon Report Generaled : Report
Page7/7
Date: November 21, 2024 2:12:44 PM
System iD: GM-10
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Agflent CrossLab Compliance Services
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Metrology

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel : +66 3627 3096
Bangkok Tef: +668 9205 6851, +669 8247 2360

Fax :+66 3627 3100

Website : www.scieco.co.th E-Mail : calibrate@scg.com

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.

Equipment

Model

Serial No.

ID No.

Customer

Date of Re:

Approved

. T250353

Manufacturer

Customer Code

Customer Location

ceipt

Calibrated By

By

Date of Issue

Certificate of Calibration

Autoclave
TOMY

| REVIEW BY
$X-700 !

APPROVED BY .2

48134190 i -

| HEXT CAL. DAT
BKK_ML0041
T7725A3

Page 1 of 4

ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250
Washing Room

26 February 2025

Boonchai Suriyawong ( Site Calibration Manager )

/ Sujjar Naknakred (Site Calibration Manager)

10 MAs 2005

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

with the itions of

This Certificate

is issued in

Scheme which has assessed the measurement capability of the
and fo the units of measurement realized at the corresponding national standard laboratory. This certificate may not be

reproduced other than in full except with the prior written approval of the Metrology.

y and its ility to

FM-

granted by the Thai Laboratory Accreditation

national standards

L14 119/18-08-66

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

@ISCG

NSC-TISI-TIS 17025
CALIBRATION 0244

i Page 2 of 4
Certificate No. T250353 2 i ge
Calibration Report
Equipment Autoclave
Date of Calibration 4 March 2025
Environment Temperature : 22.2-25.4 °c

Line Voltage : 221.1-224.7 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert 3 standard temperature recorder into its chamber and test according
10 WI-T23 inhouse method.( based on BS 2646-1 : 2021)
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument :

Instrument Modcl Standard No. Certificate No. Due Date
1. Temperature recorder RTD T210 T242028 11 December 2025
2. Temperature recorder ~ RTD T211 T242029 11 December 2025
RTD T212 T242030 11 December 2025

3, Temperature recorder
3. This certificate is traceable to :
National Institute of Metrology { Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :

Pressure Indicator 0.11-0.12MPa At 121 °

C  Holdingtime 20 minute

5. Adjustment :

( X ) without adjustment () after adjustment

Approved By.

FM-L15118/18-08-66

©@ISCG

Metrology

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

by in the upper
the chamber

2) in the cham
vent

) attached to loag
temperature probe

Side view

half of

Remark :

Certificate No. T250353

Calibration Report

Top view

Dawloggerd = T212

Page3 of 4

Size of Installed Standard sensor STD. ] : Distance the chamber drain or vent € < 10 cm.(less than or

be equal to 10 cm.)

Size of Installed Standard sensor STD.2 : Geometric Center {upper half of the chamber)
Size of Installed Standard sensor STD.3 : Distance UUC's Sensor f = 2em.

Measurement Results :

Average Standard Reading at each position {'C )
| Calibration Point T210 T211 T212
| 121 1212 | 1211 1211
Autoclave Temperature Distribution
N Reading (C) Average Stability Uniformity | Uncertainty Coverage
Setting (C) [ o o ° o
Min , Max f Average (C) ®C) *C) *C) Factor k
121 | m 1212 01 0.1 0.65 200

* The quoted uncertainty exclude "uniformity"
The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

alevel of confidence of approximately 95 % .

End of Certificate

Approved B-

FM-L15 118/18-08-66
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Metrological Center

@l SCI ECO Services Company Limited TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-MRA A
" . CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
Ehmon. s oo e 3312 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110 534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 28 N
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109 TEL 0-2717-3000-28 FAX.0-2718-8484 CALIBRATION 0008
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T250353 TEST REPORT ( BKK_ML0OO041) Page4 of 4
.
Certificate of Calibration  certNo: 24tuiss
. N Page: 10of3
Calibration Report
Side view I
<) attached to boag Top view
femperature probe Preeey S Equipment : Incubator REVIEW BY
b) in the upper half o UUC’s Sensor Manufacturer : SHEL-LAB
the chamber ”
" - s /E
#) in the chamber drain or Billgget = T211 Model : 1915A e’ 5 g
vent
drain or vent
0 Serial No. : 0200599 03/12/25
| Dawlogger] = T219 NEXT CAL DATE....... =X o0 0
— s > ID No. : BKK_ML0010
Diameter= 40 cm.
Remark : Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
Size of Installed Standard sensor STD.1 : Distance the chamber drain or vent ¢ < 10 cm.{less than or 104 Phatthanakan 40, Phatthanakan Rd.,
be equal to 10 em.) Khwaeng Phatthanakan, Khet Suan Luang,
Size of Installed Standard sensor STD.2 : Geometric Center (upper half of the chamber) |
Size of Installed Standard sensor STD.3 : Distance UUC's Sensor f = 2 om. Banokok 10250 Thatiand
Measurement Results : Location : Incubation & Micrological Reading
Average Standard Reading at each position ('C ) zeﬁ:ive,d 0:9' i gg gecemser igzi
[ Calibration Point T210 ] T211 T212 al ,ratlon 2ok Lo Sr
Ambient Temperature : (26+10) C
121 12118 | 12112 121.13 Relative Humidity : (50+30)%
AC Line Voltage : (220+22)V
Autoclave Temperature Distribution e
Calibrated by : unchit Promprat
Sett (°C) Reading (°C ) Average Stability Uniformity Uncertainty Coverage a
etting 3
Min , Max | Average (c) +°C) @'c) @’c) Factor &
121 ] 121 121.16 0.10 0.10 0.65 2.00 Approved by :
* The quoted uncertainty exclude "uniformity” () Pornthippa Tameyakul
The calibration result apply only the above calibrated item. ( Ponpa:lpiaipim %
The result of test was found accurate as shown on date and place of test only. (V) Suwit Imjai
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing
alevel of confidence of approximately 95 % . Issue Date : 17 December 2024
End of Certificate The anfora probabliity of app %
This certificate may not be reproduced other than in full, except with the prior written
Approvai of the head of Corporate Services 3 - Equipment Calibrabion and Testing Services.
Approved B;
FM-L13 108/30-05-57
Equipment : Incubator Cert. No.: 24TM1398 Equipment : Incubator Cert. No.: 24TM1398
Condition As-Received :  Used Item Page: 20f 3 Condition As-Received : Used Item Page: 30f 3
Reference : 2412-00040C-1 Reference : 2412-00040C-1
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct Function of UUC* : Temperature Source
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ). Fresh air setting : Close
Th.e'temperat.ure scale used. . based on ITS-90. Calibrati uvuc* | uucr Temperature Temperature | Overall |Coverage
SShdiISH (hisn Sl aREe | SREon 'es“_" SFEy|I0F Point | Setting | Reading stability uniformity  |Variation| Factor
1. Reference standard instrument:- ) . R (°C) (°c) | (c) (+°C) (°Cc) (°c) K
Instrument Serial No. Cert. No. raceable Due Date 35.0 35.0 35.0 0.048 0.40 0.46 2
1) Data Acquisition MY49023932 24LM119 TPA 27 Jul 2025 — =
2. This certificate is valid only to the item calibrated on date and place of calibration. ca"b'.'at'o" Msasured Tem.p.era!ure (c) 1] y
3. This certification is traceable to the International System of Unit. ot Positiony
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) C) 1 | 2 I 3 | 4 I 5 | 6 | 7 I 8 | 9 (ref.) (¢C)
Result of Calibration :-  (*) Without Adjustment 350 | 34.888 | 34.840 | 35.116 | 35.141 | 34.750 | 34.896 | 34.921 | 35.054 | 34.768 0.30
Function of UUC* : Temperature Source Average* : The average of 30 values in each position.
Fresh air setting : Close Environment during calibration Temperature stability : One-half of the greatest i i of measured Ire at any one sensor.
Beginning Finished T i ity : The i of p es at any sensors and the measured
Temp. (°C ) 24 24 temperature at the reference location which are observed at the same time or at as close an observation time as
-t( REL.Humid. ( % ) 51 55 possible to determine the Ire pattern or ity within the chamber under steady-state conditions.
2 2 AC Supply ( Volt ) 223 223 Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
[<] S uuc* : Unit Under Calibration
! 9 s Position : Ref. Std. Note : The reported uncertainty of measurement was included stability and excluded uniformity .
Q . :
H 1 H2 j=ho.: The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
‘g H $ 1 19-16RTD-01 factor k, providing a level of confidence of approximately 95 %.
| % 2 19-16RTD-02
Q-di53 ;A c
Wiz /D,zj_i_ < 3 19-16RTD-03 1o
- 4 23-16RTD-04
W 5 19-16RTD-05
6 19-14RTD-06
7 21-16RTD-07
Probe Installation Details : Dimension of Chamber : o 19-16RTD-08
o 10 o D= 0.50 x 9 (ref.) 19-16RTD-09
b= 10 com W= 0.75 m
c= 10 cm H= =2 m
Capacity = 0.45 m?



Thinnakorn Yodsuban
Rectangle

Thinnakorn Yodsuban
Rectangle

Thinnakorn Yodsuban
Rectangle


TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKDK 10250

Certificate of Calibration R AP

NEC-TISLTIEATER

TEL.0-2717-3000-29 FAX.0-2713-0484 CALIBRATION 0008

Equipment : Hot Air Oven ﬁ‘l\thﬂ kT
REVIEW BY

Manufacturer : Binder

Model : ED 240/E2 APPROVED BY..... }" e

Serial No. : 00-15533
NEXT CAL DATE.. 23/10/25

ID No. : BKK_ML0013

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Media Preparation Room
Received Order : 23 April 2024

Calibration Date : 23 April 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30) %

Calibrated by : Tawatchai Pama

Approved by :
( Ponpan Paipim

(V') Suwit Imjai
() Kunchit Promprat

Issue Date : 26 April 2024

The are fora probability of 5%

This cerificate may not be reprodiaced other than in full, except with the prior written
Approval of the head of Corporate Services 3 | Equipment Calibration and Testing Services.

Equipment : Hot Air Oven Cert. No.: 24TM667
Condition As-Received :  Used Item Page: 20f 3
Reference : 2404-04390C-8

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49001451 24LM44 TPA 17 Mar 2025

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
— Beginning Finished
Temp. (°C) 24 23
{ REL.Humid. ( % ) 65 65
2 4 AC Supply ( Volt ) 223 222
o S
! g o B ot Ref. Std.
ID No.:
H 6 IHZ2
8§ 8 1 24-19TC-01
| i 2 24-19TC-02
= 'W/é',;:g,z/?ﬁf - / 3 24-19TC-03
= 4 24-197C-04
W 5 24-19TC-05
6 24-197C-06
7 24-19TC-07
Probe Installation Details : Dimension of Chamber : 8 24-19TC-08
S F 1 Vn Do e s e 9 (ref) 24-19TC-09
b= 10 cm W= 080 m
c= 10 cm H= 0.60 m
Capacity = 024 m?®

Equipment : Hot Air Oven Cert. No.: 24TM667
Condition As-Received : Used Item Page: 30f 3
Reference : 2404-04390C-8
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* uuc Tempe Overall
Point Setting | Reading stability uniformity Variation| Factor
(°Cc) (C) | (*C) (£°C) (°c) (°C) k
180 180 180 0.64 2.7 3.7 2
Calibration Measured Temperature ( °C ) .
Point Position
(°Cc) A~ 2. [ 3T —4 [ osiall@oe. - [ -7 . [.T'8 ]9 (ref)s] . i(xC)
180 [181.009]181.511] 180.922] 181.359] 181.217] 183.659] 181.664 | 181.986[ 181.474 A5

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

T : The of at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the pattern or | within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and mini measured res th observation.
uuc* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

-o0o-

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA A

Certificate of Calibration  cert no: 2stmaco

Page: 10f3

Equipment : Water Bath REVIEW BY .....

APPROVED BY.

NSC-TETIS 17028
TEL.0-2717-3000-29 FAX 0-2719-9484 CALMRATION 0308

Model : WNE 45
Serial No. : L712.0429
NEXT CAL DATE.......04/03/26 .
ID No. : BKK_ML0056
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Incubation & Microbiological Reading
Received Order : 04 March 2025

Calibration Date : 04 March 2025

Ambient Temperature : (26£10)°C

Relative Humidity : (50+30) %

AC Line Voltage : (220+22)V

Calibrated by :

Approved by :
pproved Signatory
() Chakrit Waewwanjua
() Suwit Imjai
(/) Kunchit Promprat

Issue Date : 06 March 2025

The are fora probability of app 95%

This certificate may nat be reproduced other than in ful, except with the prioe written
Approval of the head of Corporate Services 3 Equipement Calibration and Testing Services.
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Equipment : Water Bath Cert. No.: 25TM460
Condition As-Received : Used Item Page: 2of 3
Reference : 2503-00060C-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibrati
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY44073381 23LM73 TPA 18 May 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* Temperature Source
Heat transfer medium used : ~ Water

AC Voltage Supply
(°C) (%R.H.) ( Volt )
of Calibration 24 49 220
Finished of Calibration 25 51 221
Ref. Std.
Position : SIN.:
1 4803988-006
2 4803988-007
Steef) 3 4804539-014
4 4804539-015
5(ref.) 4804539-016
Front

Result of Calibration :-

Equipment : Water Bath Cert. No.: 25TM460
Condition As-Received : Used Item Page: 3 of 3
Reference : 2503-00060C-2

(*) Without Adjustment

Function of UUC* : Temperature Source

Calibration uuc uuc* Average* Standard Reading ( °C ) "
point Setting Reading Position
(°c) ich) (°c) 1 2 3 4 5 (ref.) (£°C)
44.5 44.5 44.5 44.489 44.469 44.497 44.476 44.479 0.15
45.0 45.0 45.0 44.990 44.966 44.997 44.983 44.980 0.15
Calibr_alion Uniformity | Stability Coverage
point Factor
(°Cc) (°c) (£°C) k
44.5 0.045 0.035 2
45.0 0.047 0.031 2

Average* : The average of 30 values in each position.

Uni ity : The i i of at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the pattern or within the chamber under steady-state conditions.

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

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

-o0o-

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand
Saraburi Tel : +66 3627 3096  Fax : +66 3627 3100

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

@ISCG

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T250454

Page 1 of 3

Certificate of Calibration

Equipment : Chamber (Oven)
Manufacturer : MEMMERT ’
| REVIEW B
Model :+ UF110
MNPPROVE
Serial No. : B423.0853

NEXT CAL. DATE .

Customer Code : RYG_EN0213

ID No. T5884A5

Customer ALS Laberatory Group (Thailand) Co.,Ltd. ( Rayong Branch)

616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140

Customer Location : ENVIRONMENT LABORATORY

Date of Receipt 12 March 2025

Calibrated B Sujjar Naknakred ( Site Calibration Manager )
Y g

Approved By 3 Boonchai Suriyawong (Site Calibration Manager)
o 11MARDOS

The uncertainties are for a confidence probability of approximately 85%.

Date of Issue

This Certificate is issued in with the itions of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the yandits ility to ized national

and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrology.

FM-L14 119/18-08-66

©ISCG

Metrology

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI.TIS 17025
CALIBRATION 0244

Certificate No. T250454

Page 20f 3

Calibration Report

Equipment : Chamber (Oven )

Date of Calibration 19 March 2025

Environment : Temperature ; 26.5-26.9 °C
Line Voltage : 223.9-2313 V

Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1

1

w

IS

[

This equipment was calibrated by insert nine resistance thermometer detectors into its chamber , the other one

resistance thermometer detector use for ambient - The
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

Reference Standard Instrument :

was done in

Instrument Model Instrument No, Certificate No. Due Date
RTD 100 obm 27-(CH1-10) T240709 19 April 2025
DATA LOGGER 34970A T149 T240709 19 April 2025

. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
. Condition of calibrated item : good
Equipment Description :

Time Constant I Hour __44 Minute At__104 °C
Fresh Air Damper [_] Open DMm DMedium DMax
tose
DNot Available
. Adjustment

() without adjustment ( X ) after adjustment

Approved By

FM-L15 L18/18-08-66
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Metrology
SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

©/scG

Certificate No. T250454 Page 3of 3

Calibration Report

g-CHT -CHE
27 CH5¢ 9
-1 27-CHé
f#—— Chamber Edge
27-CHY
]
H
27-CH3 -
H? 27-CH&
27-CH1 27-CH2
A
<
w2 ~Dn % z D
<ar >
D EEEEE———— Y
w
Remark Internal Dimensions of Chamber : W (Wicth) = 56 cm. . H (Height) = 48 cm. and D (Depth) = 40 cm.

Size of Installed Standard sensor number 27-CHL to humber 27-CHE : a=5cm. b =5¢m. and c=5cm,

Size of Installed Standard sensor number 27-CHO : W2 = 56 cm.2, Hi2 = 48 cm./2 and Di2 = 40cm. (2

Measurement Results

Average Standard Reading at each position (°C)
Calibration Polnt 27-CHL 27.CH2 27-CH3 27.CH4 27CHs 27.cHe 27.cH7 27-CHg 27-CHY
104 103.84 104.10 104.10 104.48 103.73 104.14 10395 10367 104.22
180 179.41 179.92 180.80 181.37 17954 179.52 179.82 179.41 180,31
Chamber { Oven ) Temperature Distribution
Reading (°C ) Caverage
Setting °C Average(°c) | stabilty(-c) | uniformity (°C} Uncertalnty (£ °C )
Min Max |  Average Factor k
104.0 103.9,104.1] 1040 104.01 0.08 0.65 0.42 2.00
180.0 - 180.0 180,01 017 1.26 0.49 2,00

* The quoted uncertainty exclude "uniformity”

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncentainty multiplied by a coverage factor k which for a t-distribution, providing

a level of confidence of approximately 95 % .

End of Certificate.
Approved By,

FM-L15118/18-08-66

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-MRA
EQ AND TESTING SERVICES Z
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKDK, 10250

NEC-TISETERTOIS
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION (008
Certificate of Calibration CofL No-:24THas
Page: 10of3
Equipment : Water Bath
REVIEW BY .. |
Manufacturer : Memmert
Model : WNB22 APPROVED B
Serial No. : L513.0648 21/09/25
NEXT GALDATEA.. = LY ot o
ID No. : RYG_EN0061
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5, T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140, Thailand

Location : Wet Chemistry Lab
Received Order : 21 March 2024
Calibration Date : 21 March 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50 %30) %

Calibrated by :

Approved by :
Approved Signatory
() Pornthippa Tameyakul

() Unnopphol Harachai

(v Suwit Imjai

Issue Date : 23 March 2024

The are fora

probability of approod 95%
haen in full, Excegit with the priar written

Appraval of the hesd of Corporatn Services 3

Equipment : Water Bath Cert. No.: 24TM635
Condition As-Received : Used Item Page: 2 of 3
Reference : 2403-05630C-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
@) (%R.H. ) (Volt)
of Calil i 25 55 222
Finished of Calibration 25 57 223
. Ref. Std.
Position : ID No.:
1 4803988-001
4 2 4803988-002
e 3 4803988-003
4 4803988-004
5(ref.) 4803988-005

Front

Equipment : Water Bath Cert. No.: 24TM635
Condition As-Received : Used Item Page: 3 of 3
Reference : 2403-05630C-4
Result of Calibrati (*) Without Adjustment
Function of UUC* : Temperature Source
Callbr‘atlon UU_C UU(-: Average’ Standalnjl Reading ( °C ) Uncertainty
point Setting Reading Position
(°c) (c) c) 1 [ 2 T 3 T 4 T5@ef)]| ()
85.0 85.0 850 | 84428 | 84424 | 84489 | 84.507 | 84477 0.18
Callbr‘atlon Uniformity | Stability Coverage
point Factor
C) (°C) (+°C) k
85.0 0.19 0.11 2

Average* : The average of 30 values in each position.

Uniformity : The maximum difference of es at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to ine the Ire pattern or within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

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

-00o-
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BKK_EL0043

Fax +BA7 637 43
Agilent Technologies

L e ——

Websits  wwwapilentcom chem

AL
Lt

Serviee Confirmation Number: 6305005441
Service Confirmation Date: 08.16.2024

Service lnstrument:

Customer Purchase Customer Num Madel  Model Description Serial Numb
: . bt P e el ptio erial Number |smm Handle Pareat Asset
P Rd | ey =
oot e el SYSAM. | ICPMS 7300 System [
Service Request: Service Request Date: } 900 |
TAX 1D : 0105540004858 e T
GE410A ' SPS 4 Autosampler AUIE430722 | 1P MS 7900 SYS-IM-7900
;'?'-;';:;t;:;'“ imcham@alsglobal com GEATIA {1515 3 for Agilent JPisgIezay | ICP MS 7900 SYS-IM-7908
= Service Order: Service Confirmation; 12650,/7900/6000
006676060 §306505441 632824 | PSC 6106T Chiller 2U15A1848 [ 1EP M3 7800 |SYSmJe0e
GEA03A | Agilent 7900 ICP-MS JPISETIIES | 1tP M 7900 SYS-IM-7900 |
il Service ltems:
R
| tem | Service/Pan # Oty | Entitlement | Service Start Service End
| tem0 | E0D Enterprise Operational | 100 | Agreement |04.10.2024 | 04.10.2024
| | Oualification Entitiement |
| 109% |
i | covered | B
e 1000 | 51855850 ICP-M$ Checkout 100 | Agreement
Solutions Entitlemant
| 100 %
Direct Inquities te: | i covered
AR T Contact Name: Custoner t B
hailandl Co  Contact E-maik cee-smit@agilent.com
Contact Talophana:  +862 637 6363 i .
Tohtisa Fie +860 632 4334 Additional Information:
Tax 1D : 105547068210 THE Kiung Thas |
Siam Sguees Br A 1-2 Aarma | R Passumwan. BEX 10338
Thadend
Page 1 0f3 Page 2of3
Metrological Center
oz e @ ’ SCG SCI ECO Services Company Limited
Hennce mber:

Service Confirmation Date: 08.10.2024

Service Infermation:

Proklem Description:
“WU-EQD-IM-7300-5001253655

Service Provided:
Perfarm 00 Hasdware. Test COS logon, auto samples, Aute tune, BG and 20 Min stability,
| calibrate the instrument No BKK_ELOS4 1est all pass.

|
Service Overview Code:

Reason Code: Scheduled Service
| Disgnasis Code: Scheduled Sendce
{Resolution Code: Scheduled Service

Reported Hoars: | Travel Hoars: |

1.0 2 |

| Customer Field Service Customer Field Service | Date:

| Representative Name: 08 Dce 2024
Pagthep Kerasathain

| Customer Name: Customer Sigeature: Date:
Supakwan Mak 08 Dct 2024

| Additional Comments:

|
|

Pagedof3

S T M 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
‘Wabsite : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T250355 Page 1 of 6

Certificate of Calibration

Equipment : HEATING BLOCK

Manufacturer : Environmental Express

Model : SC 196 i

Serial No. : 69T4CECW3285 % ve

Customer Code : BKK_ELO00D54 E

ID No. : TS306A3 T otloalas
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250

C L i : Acid Digestion Lab

Date of Receipt + 26 February 2025

Calibrated By : Atiphong Rongrat ( Technician )

Approved By $ / Boonchai Suriyawong (Site Calibration Manager)
Date of Issue : st

The are for a confid probability of approximately 95%.

This Certificate is fssued in accordance with the conditions of accreditation granted by the Thal Laboratory Accraditation
Scheme which has assessed tho measurement capability of the and its to recog national
standards and to the units of realizod at the national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12 10930-05-57
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Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
: ieco.co.th E-Mail : calibrate@scg.co.th

SCG.

Certificate No. T250355 Page 2 of 6

Calibration Report

Equipment : HEATING BLOCK
Date of Calibration : 4 March 2025
Environment : Temperature : 24.4-249 °C

Line Voltage : 221.6-2263 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
I. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temp . The cali was done in
o WI-T20,
All data show below were final values and the inftial data from customer request . The temperature scale used
was based on ITS - 90,
2. Reference Standard Instrument :

Instrument Model Instrument No, Certificate No. Due Date
TC TYPET TH221-TN230 T240712 19 April 2025
TC TYPET TN2II-TN240 T240712 19 April 2025
TC TYPET TN241-TN250 T240401 16 March 2025
TC TYPET TN251-TN260 T240401 16 March 2025
DATA LOGGER  34970A 193 T240401 16 March 2025

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
. Condition of calibrated item : good
Equipment Description ;

n

Time Constant 2 Hour 40 Minute At 95 C
Fresh Air Damper || Open [ Min [ ] Medium || Max
[ close
mNmA\'uihlﬂe
5. Adjustment :

() without adjustment ( X ) after adjustment

Approved By,

FM-L13 108/30-05-57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scleco.co.th E-Mail : calibrate@scg.co.th

@IscG.

Certificate No. T250355 Page 3 of 6

Calibration Report

FM-L13 H0R/30-05.57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

SCG.

Certificate No. T250355 Page 4 of 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position ('C )
R1_Holel-Holeh TNz21 | wvezz | wNazs | wNzae | TNaz2s | Taze
CAL POINT Mak 94.85 95.37 9503 0525 95.52 9475
95 Min 9417 .66 54,38 9463 AT 94.12
Averape 2451 95.02 54,70 9494 9520 9443
[__R2 Hole7-Hole12 TN227 | TN228 | TN229 | TN230 | TN231 | TN232
Max M7 94,56 ™79 9532 9544 95.06
Min .08 9388 94,10 54,65 94,90 .65
Avenige .38 9422 A4 94.99 2517 4.85
[ 3 mole13-Hole1s TN233 | TN234 | TN235 | TN236 | TN23T | TNads
Max 9526 9543 95.40 95.71 9541 G506
Min .54 9464 9471 55,10 9450 442
Averge 94,90 9503 9506 9541 95.13 .74
[ R4 Hole1o-Hole24 TN139 | TN240 | TN241 | TN242 | TN243 | TNz
Max 95.13 R5.06 95.68 96,16 9535 9580
Min 9430 43 94.86 95.51 B8R 9502
Average 0476 TS 9527 95.83 93.12 9540
I R5 Hole25-Hole30 TN245 TN246 TN247 TN248 TN249 TN250
Max 9455 581 9539 9582 G566 9566
Min 9447 503 9467 94.99 94,84 9487
Avemge M7 9542 G503 9541 9525 95.27
l R Holed1-Holed6 TN251 TN252 TN253 TN254 TN15S TN256
Max 96,07 9534 0628 95.39 9495 53,12
Min 9528 94,55 9551 .62 94.13 M35
Avernge .67 9495 95.90 95.00 94.54 M7
l R7T Holed7-Holed2 TN257 TN258 ‘TN259 TN260 TN241 TN242
Max 95.15 9563 9611 95,08 95.34 G551
Min 0438 54,88 9532 IR 94,54 W72
Averge 04,76 95,25 9571 P69 o404 9511
RS Holed3-Holod§ TN243 | TN244 | TN245 | TN2és | TN247 | TN24S
Max 9584 G587 9544 95.72 95.65 95.75
Min 95,06 95.10 4,60 9495 D487 94,98
Averge 9545 9548 9502 9534 9526 95.36

Approved B)f-

FM-L13 108/30-05-57

Metrological Center
mJ S c G SCI ECO Services Company Limited
= A8 3372 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T250355 Page 5 of 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position ('C )
RI_Holel-Holct N2t | rNaz | TN2aa | TN2a4 | Tmazs | Tn2ze
CAL POINT Max 104,45 10440 104,60 105.27 105.24 105,19
105 Min 104,15 104,00 104.25 104.94 10491 104,93
Average 104,32 104.21 10442 105.10 105.08 105.06
| R2 Hok7-Holel2 TN227 | TN2z8 | TN22e | tNzao | Thzm | Them
Max 10520 105.45 105.5% 105,96 10581 106.03
M 104.92 105,14 105.29 105,64 105.53 105.79
Average 105.06 105.29 105.43 105,80 105.67 10591
[__®3 Holel3-Halels TN233 | TNz | TN23s | TN23e | TN237 | TNass
Max 106,09 106.14 105.83 106.25 105,97 105.88
Min 105,80 10589 105.57 106.00 105,69 105.65
Average 105,94 106,01 105,70 106.13 10583 10877
[ R4 Hole19-Hole24 TN239 | Tnzao | Teaan | Tz | TMaan | Teaee
Max 105.87 105.75 105,30 105.07 10522 105.66
Min 105.62 105.52 10513 104,90 105,05 10549
Avenge 105.74 105,63 105,21 104,58 105,14 105.57
[__RS Hale25-Hale0 TN245 | TN246 | TN247 | TN248 | TN249 | TN250
Max 105.62 105.54 105.52 108,75 10597 105.69
Min 10545 10535 105.31 105,57 105,81 105.49
Avempe 105.53 10544 10541 108,66 105,59 105.59
[ R6 Hole31-Hole3 TN2S1 | TN2s2 | TN2S3 | TN2S4 | TN2SS | TN2S6
Max 106.19 106.34 10647 105.96 105.76 10535
Min 106.02 10616 106.31 105.77 105,58 10518
Average 106,10 10625 106,39 105,87 108,67 105.27
I RT Hole37-Holed2 TN257 TN258 TN25% TN260 TN241 TN242
Max 10621 105.59 10545 105.36 106,08 106.09
Min 106.04 105.42 105.28 105,20 105.90 105.92
Average 106.12 105.51 105.37 108,28 103.99 106.00
[ RS Holed3-Holeds TN243 | TN244 | TNMS | TNM6 | TN24T | TN24S
Max 106,44 106.33 105.78 105.38 105.42 105.69
Min 106.3% 106,16 105.60 10520 10525 105.52
Avernge 106,46 10625 105.69 10529 105,33 105,61

Approved l3-"'-

FM-L13 H8/30-05-57
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Metrological Center
SCI ECO Services Company Limited

3312 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
‘Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

@IscG.

Certificate No. T250355 Page 6 of 6

Calibration Report

Measurement Results:

HEATING BLOCK. Temperature Distribution
Reading (°C }
Setting ('€} i — Stabllity (4°C ) Uncertainty (+C )
1020 - 1020 043 083
1070 - 1070 020 070

* The quoted uscertainty exclude ™ uniformity *

The callbration result spply only the above calibrated Hem.

The result of test was found securate ax shown om date and place of test snly,

The P s based om 0 standard mubliplicd by o
providing o level of confidenee of approvinately 95 % .

ge & which for a

Approved By.

FM-L13 [08/730-05-57

Metrology

s CG SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100

Bangkok Tel: +668 92056851, +669 8247 2360
Website : www.scleco.co.th  E-Mail : calibrate@scg.com

HSL-TISLTIS 17028
CALBRATION

Certificate No. T232160 Page 1 of 4
Certificate of Calibration

Equipment : Chamber ( Cooling Room )

Manufacturer : KOLDTECH

Model ¢ KM 320

Serial No. : TBN-1012061/05

Customer Code . BKK_ENO0167

1D No. : T2463A3

Customer : ALS Lat y Group (Thailand) Co.,Ltd
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Laboratory

Date of Receipt : 29 November 2023

Calibrated By H.Ni rat ( Technician }

Approved By 5 B |/ Boonchai Suriyawong (Site Calibration Manager)

09 JAN T2k
Date of Issue LI e

The inties are for a confi probability of approximately 95%.

This i Is issued in . with the conditions of ditation granted by the Thai Laboratory Accreditation
Scheme which has d the pability of the laboratory and its Ity b i ' dard:
and 1o the units of measurement realized at the corresponding national standard laboratory. This certificate may not be

reproduced other than in full except with the prior written approval of the Metrology.

FM-L14 119/18-08-66

SCG Metrology

SCI ECO Services Company Limited
NSC-TISLTIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALERATION 8244

Certificate No. T232160 Page 2 of 4

Calibration Report

Equipment : Chamber { Cooling Room )

Date of Calibration 6 December 2023

Environment : Temperature : 234249 °C
Line Voltage :  221.4-230.2 V

Relative Humidity :  55-65 %RH

Condition of this results of calibration :
1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber |, the other one
standard thermocouples type T use for ambient temp . The calibration was done in
to WI-T20 { based on ASTM E145-94 ( Reapproved 2001} and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET THIG1-THNIT0 T230773 10 April 2024
TC TYPET TNI71-TNIE0 T230773 10 April 2024
DATALOGGER  34970A Ti49 T230773 10 April 2024

3, This certificate is traceable to ©
Mational Institute of Metrelogy { Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good
Equipment Description

Time Constant 1 Hour 30  MinteAt 3 °C
Fresh Air Damper [_] Open [CImin ] Medium Max
ElC'lou:
[XInot Available
5. Adjustment :

{ X ) without adjustment { ) after adjustment

Approved B;

FM-L15 112/18-08-66

Metrology
SCI ECO Services Company Limited

@ISCG

NSC-TISLTIS 17029

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. GALBRATION 03
Certificate No. T232160 Page 3 of 4
Calibration Report
I5F
104 | :
I T
i e
| 16A
8F, : : 4F -
: | ;
H 4 ! )
134 nT
r - — 7 (I
4 Jica 14a
i HF"; IC !
# : I
/ '
’ H
2a12 ! L
i i
168 TES SA

C=Centre, F=CentreofFace, A=Comer, E=CentreofEdge

1IC = TNI&] 12F = TNIT2
2A = THNIG2 134 = TNI73
3JA = TNIG3 144 = TN174|
4F = TN164 15F = TNI175
5A = TNI&S 16E = TNI17§|
6A = TNI66
TF = TN167
8F = TNI68
94 = TNI169
104 = TNIT0
1IF = TNITI

Approved Bll‘_

FM-L15 118/18-08-66
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Metrology

SCI ECO Services Company Limited

WISCG

NEC-TISLTIS 17028

33/2 Moo 3, T.Banpa, AKaengkhoi, Saraburi 18110, Thailand. CALEBRATION 284

Certificate No, T232160

Page 4 of 4

. ’ Bara Scientific Co., Ltd.
968 U Chu Liang Buikding Floor? Ramad Rosd
‘;‘"Sium Thaitand 10500
: 026324300 Fax : (263754967
Bara Scientific wwwbarascienific com

Calibration Report

Measurement Results

Average Standard Reading at each position (’C ¥

Calibration Pol

TNI61| TH162| TN163 | TN164 | TNI6S | TNI66| TNLET| TN168 | TNI6S [ TNIT0| TNITI | TNIT2

30 283 | 334 2958 346 345 176 | 325 345 339 | 3350 358 34z

TNIT3| TNIT4| TNITS | TNITG

Centificate No,
Equipmant

Model
Manufacturer
Serial No,

D No.

Date of receipt
Date of calibration
Date of issua

BSCC-UV-374r24

UVVis Spectrophatomster
UV-1800

Shimatzu

A11454908533 CD
BKK_ENO018

13 Saplember 2024

13 Seplember 2024

13 SEP 2024

APPRO

Certificate of Calibration

Number of Page(s) 103

y BY

WED BY

333 | 339 315 343

Chamber { Cooling Room ) Temperature Distribution
Reading (€ ) . . . ) .| Coverage
Setting ('C ) Average ( C) | Stability (£ C) | Uniformity ( C ) |Uncertainty (+ C
Min , Max | Average Factor k
10 28,41 1s 336 110 200 190 209

The calibration result apply enly the abave calibrated fem.
“The result of test was found sccurate as shown on date and place of test only.

The reported expanded uncertainty ks based on a standard uncertainty multiplicd by s coverage factor k
providing a level of confidence of approximately 95 % .

Approved By.

which for a t-distribution,

Customer nama ALS Laboratory Group (Thailand) Co., Ltd

Address 104 o 40, Foad, F . Suan Luang, Bangkok 10250
Temperaturs (25.3 - 26.7) *C (On site)
Humidity (50.4 - 55.9) %RH (On site)

Equipment condition Good Operation

Calibration Location Ovganic Preparation Lab

Cali Procedurs  In-h

thod Wi-UV-702-01 basad on ASTM E275-01

! ¥ is traceable (o certificate Mo, 106372 and 1068371
Photomatric Accuracy is racesble lo ceriificate Mo, 106364 and 111308
Stray Light is traceable to ceriificate No. 106377

The above cenificate are iraceble 1o 51 unit through Stama Scientific Lid

(UKAS accrediled casbration isboralory NO, (850)

Calibrated by MrWanchana Janlosy

Mr.Sonthi Tomboonsakdi
Serdce Marager

The above results ans valid sxchussvely for the calibrated ilem(s) as menticn in i repor | certificats
Advertising the report | Ceniieale and publicity of the resuls are probibded and also shall not be mpoduced
except in full, withou! writhin apgreval of the Bara Scientific Co,. L

FM-LIS 118/18-08-66
i
( ¥ — (
y . N S ’ S,
Bara Scientific Co., Ltd. S Bara Scientific Co., Ltd. SS=
968 U Cho Liang Building Floor7 Ramad Road fleTe=r g 968 U Chu Liang Building Fioor7 Ramad Road JacuRA
Silom Bangrak Bangkok Thaifand 10500 LT Silom Bangrak Bangkok Thailand 10500 TRNSF
~—  Tel: 026324300 Fax: 02-6375496.7 ///;\\\\\ _ Tel: 026324300 Fax: 02-6375496-7 g NS
Bara Scientific AN Bara Scientific www.oarascientific.com s
”S&r‘:k"\‘uim“ ‘Selution of Success. "S&ﬁgimﬁ
Certificate of Calibrati Certificate of Calibrati
Certificate No. BSCC-UV-374/24 Number of Page(s) 203 Certificate No. BSCC-UV-374/24 Number of Page(s) 30f3
Calibration Results:
Calibration Results:
3.Photometric Accuracy (Visible)
1.Wavelength Accuracy i
. Wavelength Certified
uuc (A Error (A
Soiea (nm) Absorbance (4) A rror (A) Uncertainty (+A)
UuC (nm| Error (nm| i
\iavslangth (om! (nm) (nm) Uncertainty (+nm) 0.0000 0.0000 0.0000 0.0042
| Wavelength (nm) 1200 05761 05765 0.0004 0.0042
241.70 24155 0.15 0.18 07119 07105 -0.0014 0.0042
334.02 333.85 0.47 0.18 1.0189 10174 -0.0015 0.0042
418.53 418.57 0.04 0418 0.0000 0.0000 0.0000 0.0042 .
572.99 572.97 -0.02 018 4400 0.5610 0.6613 0.0003 0.0042 —
879.41 879.17 0.24 0:18 g100 9594 00017 00042 -
1.0026 1.0011 -0.0015 0.0042
0.0000 0.0000 0.0000 0.0042
1650 05235 05232 -0.0003 0.0042
0.6614 06598 -0.0016 0.0042
. 0.9456 09444 -0.0012 0.0042
0.0000 00000 0.0000 0.0042
5461 0.5249 05245 -0.0004 0.0042
2.Photometric Accuracy (UV) 06975 06956 -0.0018 0.0042
1.0009 09994 -0.0015 0.0042
0.0000 0.0000 00000 0.0042
‘Wavelength Certified oo - 5900 0.5590 05586 -0.0004 0.0042
rror (A) [/ i :
(nm) Absorbance (&) ) Incertainty (+A} 0.7725 0.7708 -0.0017 0.0042
P 11125 11114 -0.0011 0.0042
235 .| 0.0000 0.0000 0.0075 0.0000 0.0000 0.0000 0.0042
07171 0.7169 -0.0002 0.0075 350 0.5666 05666 0.0000 0.0042
257 0.0000 0.0000 0.0000 0.0075 . 0.7620 07604 -0.0016 0.0042
08354 0.8345 -0.0009 0.0075 1.0982 1.0071 -0.0011 0.0042
313 0.0000 0.0000 0.0000 0.0075 “ONR = Customer not request
02786 0.2781 -0.0005 0.0075
350 0.0000 0.0000 0.0000 0.0075 4.Stray Light*
0.6199 0.6194 -0.
0.0005 (LRl Standard I Unit Under Calibrafion(UUC) I
o cut-off (nm) | om)[ T (%) | @) |
'CNR = Customer not request
q 200.85£0.11nm | 199,58 | 0.9520 | 2.0217
The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.
The measurement uncertainty is base on a standard uncertainty multiplied by a coverage factor idir lavel of
- **End of Certificate™ -
The above resls are vafid exclusively for the cafbrated iter(s) as mention in this report/ certficate. The above results are valid exclusively for the calibrated item(s) as mention in this report / ceriificate.
Advertising the report / Cerlificate and publicity of the resuils are prohibited and also shall not be reproduced Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
exceptin full, without written approval of the Bara Scientfic Co., Ltd. ‘t except In full, without written approval of the Bara Scientific o, Lid.
U FM-UV-708-02 Rev.01 (23/01/63) J % FMUV-706-02 Rev.01 (23/01/63) /)
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analytikjena

REVIEW BY
APPROVED

nexrcat. pate AL 106 l'Lm-

Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur DUO /
mercur DUO plus

Seriak-No.: K170A0143 Customer-No.:
Date: 12 December 2024  Carrled out by:
with g Op Qualification (0Q)

{requires a separate OQ protocol)

s e e

Srichai Fak-on

company viEn 1Busaed uavetTmed nf (Usanalng) $ain
User

i vinauau fidns

e 104 gap 40 oUuiRININTT UEHAETUNAN WAEIINEI
Zip Code, Cily | o sivmaviuis 10250

oy Uszinelng

Phone

Fax

E-mail

analytikjena
Maintenance works basic unit
tightness visual chack inside the Marcur 1
visual check If gold-traps are broken e
visual chack if spectromater is contaminated ul
visual chack of the fluorescence cell rf
visual chack of the absorption cell, incl. windaw rr
reactor cleaning !
check pump-hose, if necessary change it Y
chack swivel drive (SEV) ef
chack drying-hose, oulput gas-liquid-separator T
test Bubble-Sensor o
check gas flows aj
chack volume flows, reagents rf
recarding stray light values ]
measuremant with 30 ng/l 0
M works I Serial No.: 701 739
lubricate the dosing-winding (Teflon-grease-spray) i
clean the dosing cylinder, If necessary exchange it 1
lubricate the winding system of the height drive with soma drops of oil f
check the toothed belt o
check the position of the mechanical stopper (height: 13mm 1
r1

check the pump rate of mixing pump (<14s AS52, typ.Ts/<20s AS52S, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectars of the magnetic valves

check the dosing hose for buckling, if necessary exchange it

aoo

il

Device parameter

visual check general tightness inside the Mercur
visual check Goldiraps
visual check spectromeler
Fluorescence cell
Absorption cell, incl. window
lens
Swivel drive (SEV)
check pump hoses
check hoses and hose connectors
check and clean reactor
check drying hose oulput Gas-liquid-separatar
check bubble-sensor
Check gasflow
Argon pressure valve 4
Valve 1

Valve 2

Valve 3

Valve 4
Check liquidflow

Red.-agent

Adventitious light - values

gsgsz ¢
3

450

550
575

analytikjena
nominal  actual
value value
ok: L1 |changed: 1
ok: [ changed: ||
ak: of changed: [
= | changed: [
ok: [ changea: [
ok: [T changea: [
ok: [ |changed: [
ok: [T changes: [
~
ok 1 changed: O
oki [T |changes: OO
ok { notok: [
1.2= 1.5 bar 1.5 bar
10 N ar
0,185 ML 0.142 NL/min
50 MM o
0,833 ML 0,785 NL/min
SNUmor .
06 Wt 0.080 NL/min
10 Nim or
0,168 NLimin
2.5mi/min
£1mil 2.5 mlfmin
2.5milimin
£1mil 2.5 mlimin
?;1[::.‘ 10 mlfmin
from file
o 0
o 0
o o
o o
1 1
2 3
L] I
13 15
18 21
25 29



Thinnakorn Yodsuban
Rectangle


) e analytikjena
e Endrpuy 1 Lawsies Compatny
I H5 Moo & 345 Road, Khiong Khad, Puk e,
| nominal - actual orababiert, 11120 Thadand.
|Bevice paramatey value value o kv
¥ coll Service Report s
Conditions.: max.conc.: 10ugiL.  PMT-voltage: ... 280...v | | Custormee's Rot. oo g, Seevice 2024 | @/
i wsnman wauesnsd nfil (heoalnng) s Aralytik Jona Instruments [Thailand) Lid.
Blank-solution | 104 wow 40 o swassumi wammng npamaewn 10250 | 1
" " Int > 0.0016 Analytik Jena Far East (Thadand) Lid.
without enrichment / FBR 30 ngll. oo o %
Conditions.; max.conc.: 1.7ug/l. PMT-voltage: .......A80.....V i - [ Pres : — Emc
Blank-solution dobMo.  2412571P8 | User: | Service Engineer : o Ao | Date: 1271272024 | Pagm 111
e Inatrumenit model @ Mercury | Seral No, K170A0143 | Saftwarn Version No. waass 47,90
with enrichment / FER 30 ng/L RSD‘IS% [ Repair (RE) B Maintnance (PM) [ Installation (IN) O Wasranty [ Application (AP} [ Site Prep.(8) [ Visitjvy)
Fok.- factar { Ints { Int; ) =35 2 Faudt / Clain : _viiwiy PM infina Mercury (Contactyear 2025 / 1 Time) 000 Erwr Code
y Absorption cell
Blank-solution Exl. S8R0 Action taken |
" ; Ext.>0,0012  Ext..0.0079... - otk bt s v
without endichment /FBRA00 L. |psD<5%  |RSD.2%0...5% *_Check Device
Comments & Check ga flow
7 z ey = * _ Check liguid flow
*  nildmemns Tech: With enrichment Tigwrsndndvlfflosmn Valve 4 (Gas flow) liihau o Ehwck i ight- Valves
u-ini!nu-uiu‘h:um Board control s mindé 24 Vde. ) »_ Test run Analytical coll
*  winintwiidodindin Tech: With enrichment ApssanBoui Gas box *_ Test run Analytical cell
| Acion Panding | Reccmmsntision :
»_ wilnankivi luTwswana Toch: Without snrichment uns Hg absarption A Cepeally
»__Hg low pressure lamp (Energy shfisntfury PMT voltage s1) uwush i ...x.,g;f.»
wilpunnainm Hg low pressure lamg
[ Spare Part 2 Instrumant
tiom Ra. Hame: Ouanity Unit Prica
T Ay, 326 B- ol amembly (9% f@alec) 1
2 Ao - Yel. gog Wy fo pressoe g 1
3.
LS
5
B,
12 December 2024 12 December 2024 L
Place, Date (DD/MM/YYYY) Place, Date (DD/MMYYYY) 5
Hesuwith e Undersignod confium the Bme devoted. | Date | Signaturs of Custorwe | Date complated?
work paricemad, tha periect funcion of iha device, o
and the recopeideivery of e speched paits. Yiu
“Trarvolod hours and kiomeders can cely be enterad O e
afier the retum of the service
s m - Services are subject 1 the General Terms and Condiions b sent on equest.
s ey
121272024 11:37 Page 114 12122024 11:37 Page 204
QC parameters
Mercur
Qc type Conc. check
Report file: CAWINAASITMP\2024\Dec\Pro_008 QC check samp. 1 it Qc chack samp. 2 s
Program version: 4.7.100 Printed on: 121122024 11:37 Cone. - Conc, -
Recording started on ~ 12/12/2024  11:27 GMT+7.0 Error fimit — Error limit =
: LOTA :
O“mLabnramlnry E;BKK Rep. measurement | off Reaction flag + continue
Code: I_HgO87_2024 QC std.1 no. 1(30.000 ngiL) Qc s1d.2 no. 1(30.000 ng/L)
- - QG std. 1 limit + 50.00% QC sid.2 limit + 50.00%
Romarks: QC std, act, llag0+ continue & .
Expect. blank abs. 0.0100+ 0.0100 Reaction + continue
Food water QC precision off
Reaction off
QC Recal.factor Off
Mathod parameters Hg Calibration settings
Method Without enrichment | FBR 30ng/L_PM24052023 Calib. meth Standard callb. Caibr, unit ng/L
Crealad an 52412023 Time  12:27 Mo, standards 1 Conversion fac, 1000000
Program s Type of standards e Standard prep. Premixed
= Maieur Hg Blank correct, —
Linge 253.7 nm Recalib. std, no. oue
Lamp type Hg-LP Output unit i
L Hall Conversion fac. 1000
:-Mne.l?r mode Peak height Integr, time 30s Calib. stat. Mean Meas. cycles 3
SN Blind cycles 1
xumn : s Peak smoothing 12 Stock sol. 1 22 Stock sal, 2 =
oy s Stock sol. 3 B Stock sol. 4 —
4% . Type of cal. curve linear Intercept calculated
Working mode wio enrich. Systbmdieaning | Ackd Weighted cal. oft Grubbs stat. off
FSe tuchirious m Wash lime acid 10s Check of cal. curve no outier test
Pump speed 3 Soaking time 208
Sample lead time 10s Gas load time 5NLh Sample statistics
mhmu 102 Stat. mods Mean Meas. cycles 2
hora s Confid. leve! 95.4% Blind cycles 1
w . O Grubbs stal. —
Purge time1 28s
Purge time2 158 Gas wash time2 10 NL/h Calibration standards Hg
Autosampler
Autosampler ASEISIF Tray type 871130 No Nams oty pos o0t s sp RSO
Working mode continuous
1 CakZero (=) 78 0,000 H:0.000445 0.000017 3.813
Ac0.009414 0.000140 1497
2 CalSidt =) B0 30.000 H:0.002375 0.000031 1.306
A 0.03403 0.000423 1.244
Dilution -
Mercur Mercur
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1211212024 1137  Page 344

121212024 11:37  Page 404

Calibration function 1 12/12/2024 11:36 Calibration (Peak height) Reak plofs Hg
Ints=k1+k2*conc Cak-Zoro 121272004 13:30 Col-5ud1 12212024 11:34
k1=0.000445 k2=0.000064 Recal, factor: - 0.002 0.002
Siope 0.00006 Intsf(ng/L) | R2-adjusted 1.0000 £ £ )
scl 1.00000 ngiL 0,000 — - um; / \
Lower limit 0 ngil Upper limit 33.0 ngiL 5 o|_ =5
fimilt — Deter. Emit = Tie (8] Tieme [s]
0.0025 ‘ | r
253.7 nm /T/
00020 fo5ak haight ~ |
=
o015 | | o
i ;
E 0.0010
i |
0.0008 . L
0.0000 I
T £
Cone. [nglL ]
Measurements and events (sorted by time)
Hg Without enrichment / FBR 30nglL_PM 24052023 121202024 11:28
] Cone. Ints BG SD RSD/% Int.typa  Time
Cal-Zero 0.000436 PkH 11:30
0.000436 13
0.000465 11:32
OnglL. 0.000445 0.000017000 3.813 11:32
Cal-Stel 0.002402 PkH 11:34
0.002341 11:25
0.002381 11:36
30.00ng/L 0.002375 0.000031020 1308 1136
Calibration Calibration function: 01 11:36
Marour Morcur
AZNZ2024 1331 Page 14 1211212024 13:31  Page 244
Mercur QCpiranamey
Qc type Canc. check
Report file: CHWINAASITMPI20241DeciPro_010 oF thackiangid [ QCchecksamp 2 |w
Program version: 47100  Printed on: 12/12/2024 13:31 Bori: _ Cone. et
Recording started on 121212024 13:16 GMT+7.0 Error limit . Error imit I,
ok = Kf;:;; Rep. measurement off Reaction flag + continue
Code: o I_Hg087_2024 QC std.1 no. 1(100.00 ngiL) QcC std.2 no, 1(100.00 ng/L)
- - QC std.1 limit + 50.00% QC std.2 limit +  0.00%
E—— QC std. act, flag + continue
. ) Expact. blank abs. 0.0100& 0.0100 Reaction flag + continue
e QC precision off
Reaction off
QC Recal.factor Off
Method parameters Hg Calibration settings
Method Calib, meth Standard calib. Calibr, unit ngil
Crealed on 12M12/2024 Time  12:42 Mo. standards 1 Conversion fac. 1000000
Program oA Type of standards - Standard prep. Premixed
Paramaters Morcur Technique H SBEGHRHERY ek i
Lig 263.7 nm Recalib, std. no. =
Lamp typs HgiP Output unit Conversion fac. 1000
Integr. mode Peak height Integr. time 555 CdlIJ:WL eg hnan 3
T 225X Blind cycles 1
AZ time s Peak smeothing 8IS Stock sal. 1 (e Stock sol, 3 =
By - Stock sol. 3 s Stock sol. 4 e
T Type of cal. curve linear Intercept calculated
Working mode wio enrich, System cleaning Acid Weighted cal. off Grablis stet. off
FBR technique on Wash time acid 15s Chisck of cal, curve o Dullier st
Pump spead 4 Soaking time 20s
Sample load time 8s Gas load time 5NLh Sample statistics
:ut_:lkmﬁma 12s Stal. mod M —— 2
iy me /2 s Confid. level 95.4% Blind cycles 1
Eolay 108 Grubbs stat. =
Purge time1 S0s
Purge time2 10s Gas wash time2 10 NLh Calibration standards. Hg
Autosampler
Autosampler ASS1SIF Tray type 871130 No Namea e, Pos mw";.'r Abs so RSDI%
‘Woaorking mode continuous
1 Calzers (=] T8 0,00 H:0.001128  0.000086 7.666
A 0030764 0.004386 11.03
2 Cal-Swd1 (=] 81 100.00 H:0.003950  0.000118 2.993
A:D.0T0560 0004280 6.081
Dilution -
Mercur Mercur




Calibration function 1 12/12/2024 13:31 Calibration (Peak height) Peak plots
Abs=k1+k2"conc . Cal-Zors 1212/2024 13:10 Cal-Sid1 12112004 1378
k1=0.001130 k2=0.000028 Recal. factor: - |
Slope 0.00003 Absf(ngil) | R2-adjusted 1,0000
sc0 1.00000 ngil. Charact. conc. 154,568 (ng/L)1%I
LLower limit O nglL Upper limit 110. ng/L
Delection limit - Dwater, lmit -
0.004 2
253.7 nm /
Peak haight
0.003 hﬂ:_
g 0.002
0.001
0000
3 = £ 75 ™
Cone. [nglL ]
Measurements and events (sorted by time)
Hg Without enrichmant / Abs / FER 100ng/L_PM 24052023 1211212024 13:16
] Cone. Abs BG S0 RSD/% Ik type Tima
Cal-Zero 0.001062 PkH 1318
D.001227 13:20
0.001098 13:22
OngiL 0.001128 0.000086605 7.666 1222
Cal-Std1 0.003948 PkH 1326
0.004068 1mar
0.003832 13:28
100.ngiL. 0,003850 0.00011825 2983 13:29
Calibration Calibration function: 01 133
Marcur Maercur
BKK_EL0037
Aot Tachesbogees (Thaskand) Lissited Tl 482 83T 138D
U CHU LIANG BLO0. 72/F UNIT AD Far +487 612 4130 Service Conlirmation Number: B305876103
Agilent Technologies 949 FAMGA & HOAD. SILOM. BANGAAK Emat  cocamtaglentoem Service Confirmation Date: 23.08.2024
Banghok 19500 Thatend Websne  www com/ cham
Customer Contact: SERVICE REPORT "
ALE Laboratory Group (Thailand] Co ; Service Instrement:
LED Hewd Office Custemar Purchase | Custamer Numbar: T T
Drder Number: 1 J03m013 Maodel Maodel | | Parent Asset
104 Fhatthanakan 40 Phatthanakan Rd | Number |
Khwaeng Fhatthanakan Khet Suan .5 rer T = o S¥5-10- ICP-0ES 5100,/5110 System :
TAX 1D : 0105540004859 e | ol ;1;;::” ilent 5100 SVOV ICP-0ES 16010005
Chonattagarmimchom@alsglabal.com Agilont ICP-DE: MYI1601 I1CP DES 5100 SYS5.10-5100
27600058 aarvica Dedue ‘sm:. PR GBAI0A | SPS 4 Autosampler AUISH07E4 | ICP DES 5100 SYS0-5180
BOOBETEDST | BIOSBTE103
Invoice Toc - —
ALS Laboratory Group (Thailand) Co Bervice lems:
Ltd Head Office
em | Service/Part # Oty Entitlement | Service Start Service End
104 Fhatthanakan 40 Phatthanakan Rd REVIEWBY . 1000 [E00 Enterprise Operational | 100 | Agreement |22082024 |23.00.2024
Khwaeng Phatthanakan Khet Suan Qualification Entitiement
0%
APPROVED Bl Eonind
1000 | 8610030100 | Bottle [CP-OES Wavecal 100 | Agreement
NEXT CAL. DAT saln S00mL § ppm | Entitlement
L]
covered
1020 | 5190-7801 Calibration blank 100 | Agreement
s Direct Inquirios te: solution Spet HNO3 Entitlement.
Dolivory Site: Contact Name: Customer Contact Center 100%
ALS Laboratory Group (Thalland) Co Contact E-mait: cec-smiagilent com &
Ltd Head Office Contact Teleghone:  +662 637 6363 — =
104 Pharthanakan 40 Phatthanakan Rd SommL R
rthanakan hat thanakan
Khwaeng Phatthanakan Khet Suan Additional Information:

Location:
Roem
Bidg

Lab

Dept

Agimst Technalopes (Thaland] Limited tmad Offce
10 Chu Limng Bldg. Z1/F Unt A0

B84 Rama § Road. Silom. Dangrat.

Dargbod 10500 Thadand

Tax 1D : 0105542088218

Page 1 of 3

Leam more wbout Agrlant’s Special (ffers, Prodects. Servces and oar

pplscasony and woskfiows. Vs s o1 ww spilest com.chem

Cadank NA Banghsh Branch ORGNAL

199 inserchange 21 Buldng. Svkhumwt Road. Klongtoey Naw
Swh-gasnct. Wttana District, Banghod 10010 Thaitand

Mcx. No: 02452007,

THEE:Krung Thas Bank POL

S Square e A18/1.2 Para | il Pathumwan, BEX 1330
Thadand

Page 2 of 3
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Service Confirmation Number: 6905676103
Service Confirmation Date: 23.00.2024

Service Informatien:

Problem Description:
{WU-00-10-5100-5001253655

Service Provided:
Complete 0OHW 5100ICPOES
| Equipment I1D: BKK_ELDO3T, all test passed

Service Dverview Code:

Reason Coda: Scheduled Service

| Diagnosis Code: Scheduled Service
| Resoluticn Code: Scheduled Service

Reported Hours: Travel Hours:
4.0 0
| Customer Field Service Customer Field Service | Date:
| Representative Name: Riepresentative Signature: 23 Sep 2024
Suwan Onkhom |
| Customer Name: Custemer Signature: Date:
CHANATTAGARN IMCHOM 23 Sep 2024
|dditional Comments: ki |
|
Page3efd

‘@ . Scientist

® Instrument
Performance Verification(
for Mercury Analyzer
PRODUCT ID Quicktrace M-8000 , Teledyne Leeman Labs
Equipment ID BKEK_EL0128 Mercury Analyzer
8/N: US22133002
BKK_EL0129 Autosampler
S/N: 052222A560
Customer Name ALS Laboratory Group (Thailand) Co., Ltd.

Address 104 Soi Pattana 40, Pattana Rd. Suan Luang, Suan Luang
Bangkok 10250 Thailand

Date of Qualified December 6, 2024
Next Due date December 6, 2025
‘This certifies for products which was din ptable criteria specifications
A pler & Sample Introducti PASSED
Analyzer PASSED
Gas Liquid Separator & Dryer PASSED
CVAFS Detector PASSED
Electronics/Mechanical PASSED
Data station/PC PASSED
Analytical test PASSED
Provided by

Scientist Instrument Co.,Ltd.

113 Soi Ekachai 44, Ekachai Road

Khlong Bang Phran, Bangbon
Bangkok 10150 Thailand

Service Engineer

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 ORI

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
es . .
Certificate of Calibration CertNo.: 24CH1295
Page.: 10of3

Equipment : pH Meter
Manufacturer : Hach
Model : HQ411d
Serial No. : 200100031163 | REVIEWBY
ID No. : BKK_EN0342
Condition As-Received: Used Item APPROVED BY]
Received Date : 16 October 2024
Calibration Date : 17 October 2024 |\ cat pare 17/10/25
Reference : 2410-0548DSC-5
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Ambient Temperature : (25 = 25) °C
Relative Humidity : (50 + 15) %
Calibration Procedure : In - house method :

- CP-CH5 by direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Calibrated by : Wi

Approved by :
Approved Signatory

() Unnopphol Harachai
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date : 21 October 2024

The are fora probability of 95%

This certiicate may not be reproduced other than in full, except with the price written
Approval of the head of Corporate Services 3 : Equipment Caibration and Testing Services.

Cert.No.: 24CH1295
Page.: 20f3

ition of this calibration result
1. Reference Standard Instrument
Instrument Serial No.  ID No. Cert. No. Due Date
1)Ref. Standard Thermometer 2188080 130RC044 2411022 16 Sep 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials ~ :The measurement results are traceable to Sl through Hach Lenge GmbH Ltd,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
:The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

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

Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading [pH Measurement factor
(mV) () k
pH Electrode 4.008 4.028 174.6 0.0044 2.00
SIN.: 230473042902 6.999 7.014 14 0.0084 2.05
10.010 10.018 -172.8 0.0066 2.00

Remark - Can not connect the BNC because the plug does not match with the socket.
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