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Freq. Calibrate
Sample Name Parameter Equipment Name 1D Na. Calibrated Date| Mext Cal
. (Menths)
Rayong Lab  [Temperature pH meter RYG_FS0550 24-Jul-23 20-hil-24 12
Rayong Lab  foH at 25 “c pH Meter RYG_ENC152 14Dec-23 14-Dec-24 12
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_ENC002 Z2Feb-24 22-Feb-25 12
Rayong Lat  |Total Suspended Solids Hot Air Oven RYG_ENGOLO 21-Mar-24 21-Sep-25 18
Rayong Lab  |Total Dissalved Solids 180°C  |Elecironic Balance RYG_ENO0OZ 22feb-24 22Feb-25 12
Rayong Lab | Total Dissolved Solids 180°C Hot Air Oven RYG_ENGO010 21-Mar-24 21-5ep-25 18
Rayong Lab  |BOD DO meter with Sensor RYG_ENG032 24-Jul-23 24-Jan-23 18
Rayong Lab  |BOD Incubator AYG_ENO154 25-May-23 25-Hav-24 18
Rayong Lab  JOIL & Grease Electronic Balance RvG_ENO0G2 22-Feb-24 22-Feb-25 12
Rayong Lab  JOIL & Grease Hot Air Oven RYG_ENO213 21-Mar-24 21-Mar-25 12
Rayong Lab O & Grease Water Bath RYG_ENC061 21-Mar-24 21-Sep-25 18
Rayong Lab | Dissolved Oxygen Chamber (Cooling Room) RYG_ENG184 25-Jan-23 25-Jul-24 18
Rayong Lab  [Color {at Ceiginal pH) Spectrophotometer RYG_ENCO37 18-5ep-23 18-Mat-Z5 18
Rayong Lab  |Calor {at pH 7.0} Spectrophotometer RYG_ENGO3T 18-5ep-23 18-Mar-25 18
Rayong Lah  JCOD Spactraphotometer AYG_ENOD3T 18-%ep-23 18-Mar-25 18
Rayong tab  [Chlcride pH I5E Meter RYG_ENO152 18-Dec-23 14-Dec-24 12
Rayong tab  |Cyanide Spectrophatometer RYG_ENGO3T 18-5ep-23 18-Mar-25 18
Rayong Lab  [Fermaldelyde Spectrophotometer AYG_ENOO3T 18-5ep-23 18-Mar-25 18
Rayong Lab fPhenol Spectrophotometer RYG_ENOO3T 18-Sep-23 18-Mar-25 15
Rayong Lab  JSulfide Chamber (Cooling Room) RYG_ENO184 25-Jan-23 25-Jul-24 18
Rayong Lab  [Fluoride pH ISE Meter RYG_EN0152 14Dec-2) 14-Dec-24 12
Rayong Lab  JTotal Ketdahl Nitrogen Block Digestion Unit RYG_ENC188 11-Mar-24 11-Sep-25 18
Rayong lab  |[Total Kjeldaht Nitroeen pH Meter RYG_ENG152 140ec-23 14-Dec-24 12
Water Lab Caldum KCP-OFES BKK_ELOO3T 29Ffeb-2a 28-Feb-25 12
Waterizb  |Caldum Hot Block BKX_EL0054 225ep-23 22-Mar-25 8
Water Lab Caldum Chamber (Cooling Roam) BKK_CNOD167 &-Dec-23 6-Jur-25 18
Water Lab Magresium CP-OES BKK_ELOO37Y 29-Feb-24 28-Feb-25 12
WaterLab  |Magnesium Hat Block. BKK_ELOGSA 2258p-23 22 Mar-25 18
Water Lab Magnesium Chamber (Cooling Roam) BKK_END167 &-Dec-23 6-Jun-25 18
Water Lab Sodium ICP-OES BKK_FLOO3? 29-Feb-24 28-Feb-25 1z
WaterLab  [Sodium Hat Block BKK_F1 0054 22-8ep-23 22-Mar-25 18
Water Lab Sodium Chamber (Cooling Roam) BKK_END167 6-Dec-23 6-Jurn-25 18
Water Lab SAR KCP-OES BHK_ELOO3? 29-Feb-24 25-Feb-25 12
Water Lab SAR Haot Block BKX_ELOOSA 22-5ep-23 22-Mar-25 18
Water Lab SAR Chamber (Cooling Rowm) BKK_END16T &-Dec-23 6-Jun-25 18
Water Lab Chlonte kon Ghromatoeraphy BKK_ENDO6Y 12-}an-24 12-Jan-25 12
Water Lab  [Organochlorine Pestidde (GC MSMS BRK_ENO284 25-May-23 25-Nov-24 18
Water Lab  |Anionic Surfactant Spectrophotometer BKK_ENGO18 15-5ep-23 15-Sep-24 12
Water Lab  |Anionic Surfactant (Chamber (Cooling Room] BKK_END167 6-Dec-23 6-Jun-25 18
Water Lab  [Hexavalent Chromium Spectrophotometer BKK_ENDDI8 15-5ep-23 15-Sep-24 12
Water Lab Sver K P-MS BKK_ELDO43 &Apr-23 6-0ct-24 18
waterLab  [Silver Hat Block BKK_FLD054 22-5ep-23 22-Mar-25 18
Water Lab Silver (Chamber (Cealing Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Water Lab Bariym ICP-MS BKK_FLOC43 &-Apr-23 6-0ct-24 18
WaterLab  [Barium Hat Block BKK_ELDO54 225ep-23 22-Mar-25 18
Water Lab __ |Barium (Chamber (Ceoling Room) BKK_END167 6-Dec-23 6-Jurr25 18
Water Lab Lead ICP-MS BKK_ELDO43 &Apr-23 6-0ct-24 18
waterLab  |Lead Hat Block. BKK_ELDO54 22-Sepr23 22-Mar-25 18
Water Lab  |Lead Chamber [Cooling Room) BKK_END167 &-Dec-23 6-Jur-25 18
Water Lab Iron KCP-MS BKK_EL0043 &-Apr-23 6-0ct-24 18
Water Lab lron Hat Block BKK_ELOO54 22-5ep-23 22-Mar-25 18
Water Lab  [lron (Chamber (Cooling Raam) BKK_END167 &-Dec-23 6-Jun-25 18
Water Lab  |Manganese ICP-IAS BKK_EL0043 S-Apr-23 6-0ct-24 18
Water Lab  |Manganese Hat Block BKK_FL0054 22-5ep-23 22-Mar-25 18
Water Lab  |Manganese (Chamber (Ceoling Room) BKK_END16T 6-Dec-23 6-Jurn-25 18
Water Lab Copper ICP-MS BKK_ELDO43 &-Apr-23 8-0ct-24 18
Water Lab  |Copper Hot Block BKX_ELOOSA 225ep-23 22-Mar-25 18
Water Lab  |Copper Chamber (Cooling Room) BKK_END16T 6-Dec-23 6-Jur-25 18

Freq. Calibrate
Sample Name Parameter Equipment Name ID N, Calibrated Date | Next Cal
{Months)
Ambient Total Suspended Particulate High Volume RYG_F50181 - - On site Catibration
Ambient Total Suspended Parliculate  |High Volume RYG_FS0661 - - On site Calibration
Ambient Total Suspended Particulate  |High Volume RYG_FS0355 - - Cn site Calibration
Ambient Total Suspended Particulate  |High Volume RYG_F50179 - - On site Calibeation
Ambient Tota\ Suspended Particulate  |Digital Balance RYG_ENDODL 22-Feh-28 22-Felr-25 12
Ambient Particulate Matter (PM-10) High Volume RYG_F$0192 - - On site Calibvation
Ambient Particulate Matter (PM-10) High Yolume RYG_F50130 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_F50183 - - Cn site Calibeation
Ambient Particulate Matter (PM-10} High Volume RYG_FS0400 - - On site Calibration
Ambient Particulate Matter (PM-10} Digital Balance RYG_ENG001 22-Feb-20 22-Feb-25 12
Ambient  |Nitrogen Dioxide NO, Aralyzer BIK_F51054 a4  3dul-2 6
Ambient Nitrogen Dioxide NG, Analyzer RYG_F50255 4Jan-24 4-)ul-24 &
Ambient Nitrogen Dioxide NO, Analyzer RYG_Fs0252 4-Jan-29 4-Jul-24 &
Ambient Nitrogen Dioxide NO, Analyzer RYG_F50455 4-Jan-24 4-Jul-24 &
Ambient Sutfur Diexide S0, Analyzer RiG_FS0266 4-jan-24 4-Jul-24 é
Ambient Sutfur Digxide 50, Analyzer RYG_F50254 4-Jan-24 4-Jul-24 L3
Ambient Sutfur Diexide 50, Analyzer RYG_FS0251 4Jan-24 4-hl-24 &
Ambient Sutfur Digxide 50, Analyzer RYG_F50d454 4-Jan-24 4-Jul-24 é
Amtient  [Wind Speed £ Wind Direction  [Wind Speed / Wind Direction RYG_F50413 10-Feb-23 10-Aug-29 18
Ambient Wind Speed / Wind Direction  |Wind Speed / Wind Direction RYG_F50531 19-Jan-23 19-Jut-24 18
Ambieny Wind Speed £ Wind Direction  [Wind Speed / Wind Direction RYG_F50d14 10-Feb-23 10-Aug-29 18
Ambient Wind Speed / Wind Direction  |Wind Speed / Wind Direction RYG_FS0412 10-Feb-23 10-Aug-24 18
Stack Total Suspended Particulate Console Control Unit BKK_FS0527 3l-Jan-24 3-Jut-2d é
Stack Total Suspended Parliculate Console Contrel Unit BKK_F50518 9-Jan-24 9-Jul-24 é
Stack Total Suspended Parliculate  [Pitot Tube BKK_FS50532 3l-Jan-24 31-Jui-29 L3
Stack Total Suspended Parliculate Pitot Tube BKK_F5052) 9-Jan-24 o-Jul-24 é
Stack Total Suspended Particulate  [Flue gas Analyzer RYG_FS0563 26-Jarv24 25-Jan-25 12
Stack Total Suspended Particulate  |Flue gas Analyzer RYG_FS0564 20-Apr-24 Z3Apr-25 12
Stack Total Suspended Particulate Digital Balance RYG_EN00O3 22+Feb-20 22-Feb-25 12
Stack (CEMs)  [Owides of Nitrogen Analyzer , Systam calibration, qas - - - -
Stack (CEMs)  [Sulfur Dioxide Analyzer , Systern calibration, qas - - - -
Noise Leq 24 hrs [Sourd Calibrater RYG_FS0213 28-Feb-24 27-Feb-25 12
Hoise Leq 24 hrs Sound Level Meter AYG_F50030 25-Jan-29 208-Jarv25 12
Roise Leq 24 hrs Sound Level Meter RYG_FS0029 20-Jun-23 20-Jun-24 12
Noise Leq 24 hrs. Sound Level Meter RYG_F50620 12-Jan-24 11-Jar25 12
Noise Leq 8 hes Sound Calibrator RYG_FS0215 20-5ep-23 20-Sep-24 12
Hoise Leq 8 his Sourd Level Meter RYG_FS00LT 22-Jarv28 H-Jan-25 12
Hoise: Leq 8 hrg Sound Level Meter RYG_FS0023 22-Jarr2a 21-Jan-25 12
Hoise Leg 8 his Sound Level Meter AYG_FS0022 25-Jan28 24-Jare25 12
Hoise Leq & hrs Sound Level Meter AYG_F50020 22-Jan-24 21-Jare 25 12
Hoise Leg & his Sound Level Meter AYG_F50018 22-Jar-24 21-Jar25 12
Hoise: Leq 8 hrs Sound Calibrator AYG_FSO215 20-5ep-23 20-Sep-24 12
Noise Leq 8 hrs Sound Level Mater RAYG_FS0300 1-Sep-23 1-Sep-24 12
Naise Leq & hrs Sound Calibrator AYG_FS0213 28Ffeb-2a 27-Feb-25 12
Noise Leq & hrs Sound Level Meter RYG_FS0493 23-Feb-20 23-Feb-25 12
Naise: Leq 8 hrs Sound Level Meter RYG_FS0615 5-Jan-24 4-Jan-25 12
Hoise Leq 8 hrs Sourd Level Meter RYG_F50613 5-Jan-24 4Jan-25 12
Hoise Leq 8 hrs Saurd Level Meter RYG_F50614 5-Jan-24 a-Jan-25 12
Noise Leq & his Sound Level Meter RYG_FS0492 23Feb-28 22-Feb-25 12
Noise Leq & hrs Sourd Level Meter RYG_FSO01T 22-Jan-24 21-Jarv25 12
Heal Heat Stress Heat Stress Monitor AYG_F50524 26-Jan-24 25-Jarr25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0523 26-Jarv24 25-Jan-25 12
Heat Heat Stress Heat Stress Mornitor RYG_Fs0217 &Jan-24 T-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_F50221 11-Jar-24 10-Jar-25 12
Heat Heat Stress Heat Stress Monitor FYG_F50581 20-Jul-23 20-Jul-24 12
Heat Heat Stress Heat Stress Monitor RYG_FSC219 15-Feb-24 14-Feb-25 12
Heat Heat Stress. Reat Stress Monitor RYG_Fs50221 11-Janr24 13-fan-25 12
Heat Heat Stress Heat Stress Montor BKK _F5067% 21-Oct-23 27-Oct-24 12
Wuminance  [lluminance Lux Meter RYG_F50536 28-Nov-23 2T-Nov-24 12
Numinance  filluminance Lux Meter RYG_FS0471 19-Mar-24 13-Mar-25 12
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Freq. Calibrate
Sample Name Parameter Equipment Name 1D Na. Calibrated Date| Next Cal
(Months)
Water Lab Nickel PG BKK_EL0043 &-Apr-23 6-0ct-24 12
Water Lab Mickel Hot Block BKK_ELOGH 22-%ep-23 22-Mar-25 18
Water Lab MNickel Chamber {Caoling Roam) BIK_ENO167 6-Dec-23 6-Jun-25 18
Water Lab  JArsenic ICP-MS. BKK_EL0043 6-Apr-23 6-0ct-24 18
Water Lab  |Arsenic Hot Block BHK_FL0OO54 22-Sep-23 22-Mar-25 J£:)
Water Lab  |Arsenic Chamber (Caoling Room) BKK_ENO167 §-Dec-23 &-Jun-25 18
Water Lab Selenium KCP-MS BKK_FLDO43 6-Apr-23 6-Oct-24 18
Water Lab Selenium Hot Block BRK_ELOD5 22-Sep-23 22-Mar-25 18
Water Lab  {Selenium Chamber (Cooling Room) BKK_ENOLST 6-Dec-23 6-Jurt-25 18
WaterLab  [Cadmium CP-MS BKK_EL0043 6-Apr-23 &Oct-24 18
WaterLab  [Cadmium Hot Block BKK_ELDD54 22%ep-23 22-Mar-25 18
‘Water Lab Cadmium Chamber (Ceoling Raarm) BKK_END1ST 6-Dec-23 4-Jun-25 18
Water Lab Zinc ICP-MS BKK_ELODA3 6-Apr-23 6Oct-24 18
WaterLab  |Zinc Hot Black BKK_ELOOSS 225ep-23 22-Mar-25 18
Water Lab  [Zre Chamber {Cooling Roomn) BKK_ENO167 &-Dec-23 &-Jun-25 18
Water Lab Trivalent Chromitm KCP-MS B ELO043 6-Apr-23 6-Oct-24 18
Water Lab | Trivalent Chromium Hot Block BKK_FL0054 22-5ep-23 22Mar-25 18
Water Lab | Trivalent Chramium Chamber {Cocling Room) BRK_ENO167 6-Dec-23 6-Jun-25 18
Water Lab  |Mercury DUQ-CVAFS £ CVAAS BKK_ELO023 24-May-23 23-Nov-24 18
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High ¥olume Alr Sampler Callbratlon Werksheet

Projet Site : Gulf T54 Co. Led. Baromeirls Pressure (mm HE) 755
Callbrate Leeatlon ¢ Tsorivursdnk Temperature (*C) : a0
Caflbrate Date: 24-May-24 High Yolume 10 : RYG_FSD181
Callby Mo, C-140524-RYG F50181 High Velume Model : TE-5170D
Calibrater1D: RYG_FS0205 High Velume S/N: 5334
Calibrator Model © TE-507B4 Calibratoy Stope & 152587
Calibrator S/N: 1166 Calibrator tatercept s 003613
TestNo. Delta 1:0 Que 11 Chart Linear Regression
{inch] fm’fmin} (CFM)
1 3.0 11583 42 |stope: 364675
2 36 12654 46 |mtercepr: 00974
3 42 13639 50 Correlation Coefllclent : 0.9995
4 50 14649 54
5 58 15564 58
1(erm)
654
¥ 36450 0.0874
Ly
00 o5 10 15 20
Qutd [m3fmin)

Calibrated by

.Sar..tc 1"6\ P.

Do R

-—
Appraved by

(Mr.Satcha Phetsawaeng )

Field Sclentini(3)

(™r. Noppeng juntirupan)
Envire Field Coordinator S<lentle (3]

FORM NO. F04-071 RLVISIDNKO:2 ISSVE PATE:20/11/13

High Yolume Alr Sampler Callbration Worksheet

High Yelume Alr Sampler Calibratlon Werksheet

Project Slte: Sulf T84 Co. Ltd. Barometrls Pressure (mm Hg) : 755
Calibrate Location: TiaFauthussihe (roegdanddud) e{"C): 30
Calibrate Date: 24-May-24 High Volume ID : RYG_FS0395
G No.: C-240524-R¥G F50395 High Volome Model : TE-5170D
Calibrator 1D: RYG_FS0205 igh Valume S/N: 5692
Calibrator Model : TE-50234 Callbratar Slope : 1.52587
Calibrator S/N: 1166 CallbratorIntercept : -0.03613
Test No, DeltaH,0 Qua 1z Chart Linear Regresslon
{inch) [m*fmin} SCFM]

1 30 11563 42 Slopes 417232

2 26 12654 ¥ |inmreopt: 46162

3 4.2 13639 50 Coefliclent : 09951

4 48 14555 54

5 54 15417 8

1{cFm]
65.4
¥ * 41723 - 6.6167
oo
op [} 10 15 20
autd {m3/min}
- - C - —
Calibrated by -SG—.LCL'DQ_ P Anproved by :
[Mr. Satcha Phetsawaeng ) [Mr. Noppong Juncrupan}

Field Sclentin(3)

Envlro Field Coordinator Sclentist (3)

FORK NG: FD6-073 REVISION NO.:2 ISSUE DATE: 2071123

Project Site: Gulf TS4 Co. Ltd. le Pressure (mm Hg) : 755
Calibrate Loratlon z 'liul!uuﬂwuh!\qﬁ'\uun:iuann Temperature () 30
Callbrate Date : 24-May-24 High Volume D : BYG F50661
Catib Sheet No.t C-240524-RYG, FS0661 High Volume Model ; TE-5009%
Callbrator i RYG_FS0205 High Volume S/N: 6358
Calibrator Mode) ; JE-50284 Calibrator Slupe : 152567
Calibrator S/N: 1166 Callbrator Intercept : -0.03613
TestNo. DehaH,0 Qm 1:Chart Lincar Regresslon
(Jach) fm?fmin} (CrM)
i 26 1.0808 1?2 Slope : 372456
Z 34 12307 46 Intercept: 09655
8 b 13319 58 | cormetation Coeflickent s 05936
+ 45 14257 54
5 5.2 15135 58
| [F™}
654
= 37,2461 4 0.9655
00
[ 0% 10 15 20
Qstd (mafmin]
s : Do B
Cal/brated by G-t < 1’\6\ P Approved by :
(Mr. Sascha Phetsawaeng ) [Mz. Noppong Juntarupan)
Fleid Sclentisi(3) Envira Field Coondinator Sclentist [2)
FORM NO. FUS-073 REVISION NO:2 ISSUE DATE: 20/11/23
High Yolume Air Sampler Calibratlon Worksheet
Projeci Sl z Gulf T84 Co ted. Barometr|c Pressure (mHe) ¢ 755
Callbrate Locatlon : TRaaymEi TmIEDY Temperature {*C] 30
Callbrate Date ; 24-May-34 High VolumeD : RYG F5017¢
= Moz C-240524-RYG FS0179 High Volume Model - TE-5170D
Calibrator ID: RYG_F50205 High Volume 5/N 4805
Callbrator Modek : TE-50284 Ealibrator Slope : 152567
Callbrator S/N: 1166 Calibeator (otercept -0.03613
TestNa, Delia 810 Q fiGhan Linear Regrenslon
[inch) {m*}min) (CFM)
1 28 11202 42 Slope : 20,5048
2 34 12307 4 Intercept: 12126
3 10 La3e 50 |correlation CoctMicient s 09995
4 46 1.4257 54
s 54 LE417 58
1icFM}
554
¥ 305052+ L2126
0.0 1
op a5 10 15 20
Qstd (m3/min}
Callbrated by elcha P Approvedby: -

Mz, Sarcha Phetsawaeng )
Field Scientist(3)

[Mr. Neppong junzarupan)
Enviro Ficld CoordInator Sclentist [3)

FORM NO:F04-073 REVISION NO-Z ISSUE DATE 20711723



Sartorlus (Thalland) Co., Lid.
129 Pumi 3 Roat, Huaykwang, Huaysewang, Bangkok 10310
Tel: +68 2643 23018 _ g-maall; sanvice tha mnd g annrius. com:

Cerfiificalie

Model Number:  LA130&8-F
Deacription : Analytical Batanca
Serial Humbsr; 254058684

10 Koz RYG_EN0001
Manufacturer;  Sarorivs

Customer Nama ;

Calibraled Place : ALS Labomtony Grou,

ailang) Go,, Lid (Balance Roan

SARTORILS

INBC-TEHTI 13028
CALGRATION 0418

of Calibration

Certificate No. : 24BL10068

lssued Date:  Friday, February 23, 2024
Referanca No, ; 228186

Page No.: 10

Sartorius (Thailand) Co., Ltd.

120 Rama 8 Road, Hurpkanung, Hurykosang, Bmgkak 10310

Tak: 08 ZE47 2I51-8 FRC 458 243-0207, ¢, Janca. haland & sarodua.com

SARTORILS

@ﬁjﬁ of Calibration

Cerlificate No.: 24BCI0068

Issued Dale:  Friday, February 23, 2024
Ref No.: 229198

Model Numbor:  LA130S-F
Descriplon; Analical Balance
Serlal Mumbar; 25408884

ID No. : RYG,_ENOOD1
Manufacturer:  Sartorius

Page No.: 2gi2

Calibration Results : Without Adjustment

NEXT gL DaTe  BEI02 {425

616110 Moa 5 7.Meenam Khu, A.Plyak Daeng, Rayong 21140, Thaltand,

Celibraled By
Celibration Dala :

Mr.Chonchai Inthana
Thursday, February 22, 2024

Mstrologles! dzta

Capacity : 180 g Readability : 0,0001 g

Ressons for celibration

CaMbtalen

Procedure No. ; This callbration was conducted
In-house calibration proceduts rumber 03}

Based on UKAS LAB 14 : 2019

Amblaats Conditions:

Temperelura: 236°C E 50°C
Humidity - S0%RH + 100%RH
Pregsure ES

] Mew Lsiatstion T7] Sarvica f Rapaled (5] e-calrtion? Malntanance Equipment Condhlan: GodOrate [ Far

Measurement Method UKAS Publication

Ref :Lab 14

The measurament uncarielny stated Is the expended uncariainty which is obtalned from the standam uncertalnty mutdplisd by the

:wuaga I‘ll:lar =2} 10 pmvide & level of conlidencs ufupproxlmah\y 85%.

Itis determined n accordanca with the Guide to

in (GUM). T

{o National which

realise the urm o Ing Lo tha lional Slandard

Sanortus Melrological Spackicalions.

f UnTta [SI] Raport of Tolérante carma form sl of

Traceabllity:

Wodal Number Description Traseability |Cetiﬁcaln Na, Due Date
YCS014-522-00  |Swinrus welght uet 1mg - 50005 E2,YCS011-532-00 TCS M23081378 23-Aug.2025
MHB-3625D Humldity/BaromatenTemp Luiron MHE-32SD DKSH |C197.'HB‘5 23-Aug-2024

This cartificate ralats and spply this aquipmant anly.

“This eariificate may nct be rprducad aihar than In fll excepl with
tha pricr writien approval of Lhe Varificalien Oparation Divislon
Sarlerlua (Thalland) Ge., Lid,

Qi

— e —

SOF FM 33 03 Feuruary 2022

TP AH®

Mr.chonchal Inithana{Tachnkcal Managn)

High Volume Air Sampler Callbratlon Worksheet

Prefectsite: Gulf TS Co.Ltd. Baromatric Pressure (mm HE) ¢ 258
Callbpate Locadon s TsouteruthumiAng T (*e): 20
1 28-May.24 High Volume ID ¢ G Fso192
CallbrationSheet Noa C-240524 RYG,FS0192 High Valume Model: TES009¢
CatibratorID: KYG FS0Z05 High Volume 57N 5331
Calibrator Hode): TE.5028A CallbratorStope 095561
Callbrator $/N: 1166 Calibrator Intercept: 002265
Teat No. Deltah,0 @ 1+ cimrt Linear Regression
Inch Lo fowiny {CFM)
1 29 0560 3z Shape: 06438
* 24 1050 3 Intercept| 21759
3 2 1209 40 |comelation Corfldient: 0.9961
4 X 1315 4%
s 48 1475 4
1erm)
B4
y = 30,6140 21759
00
e ©5 ic 15 0
Qn {m3/mis)
.5GL'LC1'\9, P. : - é ;,__
Callbrated by Appraved by

( MrSatcha Phetsawaceng }
Fleld Sclentiet(3)

{Mr. Noppong [untarupan)
Enviro Field Coordinator Scientist (3)

FORM MO: FB6-074 REVISIONHO.Z ISTUE UATE: 20111723

Repeatabllity |Eccentricity (Off-center loading error)
mmmumunmur- weighing insiroment is ylakded by e cHranCE batuwen e
:lriu-‘iph:ld . 1.0 14 ol mtxlmim capachy, piocod n
mmmmwm_ﬂmmmumm The slandard dwviation 8 us ikie of o wedghang 0 800 Dile i wach of four sdgicnal
marsurament points { poskions oM eeontiag 1o INeL R,
MNominal Value ; {Low Load) 10.0000 93,5939 Nominal value : 50 4
10 g 10,0000 100.0000 Telerance 0.0004 g
Tolarance 160000 100,0001
0.0007 g 10.0000 1840.0001 Diflerance
5.559% 100.0000 1] -
Nominal Value : (High Load) 10,0000 102,5001 2 [ -0.0001
0 g 10, b0%d 108, 0000 3 | 9.0001
Tolerance 10,0000 100, 0081 7 4 0.0002
0.000f g 3.3899 100.0002 i 5 0.0000
9,9899 100.0001 &8 -
Standard Deviation 0.00005 0,00008
Linearity
Tre Snearty, ahso cabad & irve of B waighing e 300,
Toleranca 0.6002 9
Nominal Value Comventional Mass Value Clxplayed Value Devition. Uncernelnty
o @ {8 163] &)
0.01 0.0100 0.0100 0.0000 0.40020
0.05 0,0500 0.0500 0,0900 0.00021
0.1 0.1000 0.1000 0.0000 0.00021
Q0.5 0.5000 0,5000 0.0000 0.40921
1 1.0000 1,0000 0.0000 Q.00021
2 2.0000 2.0000 0.0000 0.0002)
5 5.0000 5.0000 0.0000 ¢.00021
10 1Q.0000 10.0001 0.0001 0.,00024
20 20,0000 20.0001 0.0001 0.00021
100 100.0000 95.999% -0.0001 0.00024
End of Reporl
SOP Fii 33 03 Fobruary 1022
High Volume Air Sampler Calibration Worksheet
PrajectShie: Gulf TS Co,Ltd, Pressure {mm Hg) : 255
Calibrate Locatlon: TssduuspvutFvihenparfusen e (") 30
Calibrate Date : 24:May-74 High Yolume ID : _ miGFolB0
CalibrationSheet Nos £ 2A0ET4-RYG FS0190 EIgh Yolume Model : G151
Calibrater ID: RYG FS0205 High Volume 5/N 1625
Galiirater Madel: TE-S02HA Callbyator Slope ¢ 095561
CallbratorS/N: 1166 Callbrator Intercept : -0.02266
TestNe, Delta Hy> e T:eman Liear Regressian
Inch) fp? fminy [CEM]
1 18 0512 i Slope: 286861
2 z4 1050 6 Intercept: 50203
E] 22 1.209 40 ) aelfcient: 29985
4 38 1315 “
5 +3 1475 0
([cFM)
654
§ % 22,6561 + 50200
Do i
20 o5 10 15 0
g4 (ma/min)
-2 ﬂ;‘_’
Sahcha P. 2 >
Calibrated by Approved by :

{ Mr Satcha Phetrawaeng )
Ficld Scleatist[3)

[Me. Hoppong Juntarupan)
Enviro Ficld Coordinator Seientist (3]

FORMNC:F 06074 REVISIONNC:2 1SSUE DATE: 20711723



High Yolume Alr Sampler Calibration Worksheet

High ¥olume Air Sampler Calibration Workshert

Profectsile: Gulf TS5 Ca Lid Barometric Pressure {mm g} 1 758
Calibrate Locatlon : Jnnoummiinnsein <) 30
c i 26-Muy-24 High Velume (03 REG,FS0400
CallbrationSheet No. C-240524-AVE FS0400 High ¥olume Madel : TE-S009K
aalbratarib; RYG FsD20% High ¥elume §/8; 5691
aallbrator Model s TE-5020A Calibratar Slope : 55561
Calibrator 57Kz 1165 Catibzatar Interceats -0.02266
Test Bo, Delta H,0 R Fi Chary Unear Regresslon
(inch) {m/min} {cFrm)
1 8 0912 32 |stope: prarers
2 4 1050 3 Intercept: 7.4947
3 20 m7 40 | corvetation Cocficient s 09944
4 42 1381 44
B 48 1475 4
e
654
Yo 271300+ 24847
o0
o0 05 10 15 0
G (mdfmin)
Satcha P. 2 TR
Callbrased by Approved by :
{ MrSatcha Phetrawacog ) [Mz. Huppong funtarupan}
Pirid Scicptise(3) Exvira Aeid Coordinator Scientist (3)
FORM ND:F 04074 REVISION ND:2 ISSUE DATE: 20/11/13
ALS MULTIPOINT CALIBRATION REPORT
Callbration Duiw d-Jan-24 Equl Nams NOx Analyzer
k Teledyna AF| Modal T200
Gavial No, 2187 i+] RYGQ_F80255
Caltbrator Mamructurer Toledyrs API Madel 700
Bailal Mo, 7
Bid. Gas C: (PPM} 5588 Cylindwt No. GHOraT222
Cylinder Presaurs (pal) 180G Cartfad By Alrges Ing.
Cartthed Date 8-Fob-22 Explred Dats B-Fab-30
Folnt CALIBRATION RESULTS
Ideal Actusl NO Emor NO | %Ermror NO Actual NOx Ermos NOx | RErmor NOx
ZERD 0.00 0.10 Q.10 0.10 0.10 Q.10 0.10
1 100.00 99.60 .40 040 100,10 0.10 010
2 200.00 198.00 -2.00 ~1.00 188.50 -1.50 0.75
3 300,00 297.30 -2.70 080 288.70 -1.30 043
4 400.00 356.40 -3.60 050 358.50 -1.50 0.38
AVERAGE (%) -0.62 027
) /
]

. —

o /

o 100 200 39

b (il = Artual NO —I—M:!IHINQ:—I

400

Project Site Cuff T54 Calid Barometric Pressure (mm Eg) : 755
Calibrate Lacatlan £ Troduhust s [ gdmlfur) Temperature { €] ¢ 30
calibirate Date t 2a-May-24 High Volime 1D : RYGFS0163
No: C-240524-RYS FI0183 High Volume Mods1t TE-5009%
Calibrator 1D: RYG,F50205 High Volume S/ : 4791
Calibrator Model: TE-5028A Callbrater Slope : 095541
Calibrator$/N 1166 GallbratorIntercept: -0.022¢6
Test Ho. Delta H,0 qa 1:Chart Linear Regression
{inch) {m’f min) (CFM)
L] 18 0912 2 |siope: 200360
z 24 1.050 36 intercept: 63911
3 32 1209 40| correlation Gacfiisient: o3
4 40 1243 44
5 48 1475 48
1{crmy
654
¥ 28.026x4 63931
o0
00 3] 10 13 0
Qs [m3/min}
Satcha P. P
Calibrated by Approved by :
( Mr.Satcha Iheteawang ) {Mr. Noppong funtarupan)
Fietd Scienitist(3) Eaviro Fleld Ceordinator Sclentist (3)
FORMNO.: F 06024 REWVISIONNO:Z ISSUE DATE: 20/11,/23
ALS MULTIFQINT GALIBRATION REPORT
C. Daty 3-Jan24 l Hame NOx Anulyzer
. HORIBA Madel APNACITO
Serlal Ho, 148EHOED Equipment 1D BRKX_F51084
Cal Taladyna AP Modal )
Gadlal No. 47
8id. Gas & ntration (PPM) 65.88 Cylinder No. ON0027222
Cylindar Prassure {pal} 1800 Cartfiad By Mg Ing,
Cariified Dats O-Fab-22 Expired Dats B-Fab-30
Polnt CALIBRATION RESULTS
Ideal | ActusiNO Error NQ | %Emor NO Aztual NDx Error NOx | %Error NOx
ZERO 0.00 Q.10 0.10 0.10 0.10 .10 0,10
1 100.00 €9.10 £0.90 D0 100.70 0.70 .70
2 200.00 199,40 060 -0.30 20140 1,40 Q.70
3 200.00 298.50 -1.50 050 30230 2.30 77
4 400.00 401,40 140 0.35 308.30 -1.70 -0.42
AVERAGE (%) 028 037
) /
) /
) /
%o
] v
[ 00 200 0 400
——ldaal  ——AckBINO  —B—Aciual NOX
Callbrated By Approved By
(MrJirewut Bakam) ( Mr.Barwyuth  JRtmnont }
Fleld Emvircnmental Bclantsl (3) Asslaiant Ganerat Manage:
ALS Labaratory Group

FORM NG F 08054 REVISION NO.:. ISSUE DATE: 92/04/12

Callbrated By

{MrJirwwdl  Bakam)
Fleid Environmental Eclentlat {3)

Approvsd By

=it

{MrBarmyuth  JMranont}
Asalniart General Manager

ALS Laberatory Group
FORM HO.:F 08038 REVISIONNO: - ISSUE DATE: 0200412




MULTIPOINT CALIBRATION REPORT

Calibration Dats dJan-24 p Name HOx Anabyzer
Telacdyna AB| Modal T200
Serlal N2, 2198 o RYG_F80252
Callbrator Mar Taledynas AP| Wodel 700
Sarial Mo. 47
Bid. Gas C lon (PPM} 55.88 Cylinder No, GHO027222
Cylinder Presatire (pal} 1800 Cariifiad By Alrgas Ine
Cartifind Dala B-Feb-22 Explred Date B-Feb-30
Polnt CALIERATION RESULTS
Tdeal Actual NO Eror NO SKEmor NG Actusl NCx Ermor NOx | %Ermor NOx
ZERO 0.00 0.10 0.10 0.10 Q.10 010 010
1 100.00 98.70 -1.30 -1.30 101.00 1.00 100
2 20000 188.00 -2.00 +1.00 201.20 1.20 0.80
3 300.00 288.50 -1.50 -0.50 30230 230 077
4 400.00 398.20 -150 .45 39870 -1.30 -0.33
AVERAGE (%) 0.6 043
400 .
. /

- /

100 /

o 100 200

0 400

—r | daal

—+— AcuglNO  —B— Actuat NOx

Callbratsd By

<7

{ Mr.Jirewart  Sakam )
Flald Environmantal Bcisntis (3}

Approved By

5;;@@1?

{Wr.8amyuth Jitrmnont }
Agdlytant Qansra’ Manager

ALS Labvatory Group
FORM NO.: F 08.056 REVISION NO.:- {SSUE DATE: 02804112

ALS MULTIPOINT GALIBRATION REPORT
C Dats d-Jun-24 qulp Hame NOx Anelyzet
HORIBA Modal APHA-370
Ssrial Mo, ALPOVOWY ipment 10 PYG_FEOMS55
Callbrator Manwtacturer Teladyns AR| Modsl 700
Serlal No. BT
Std, Gas G PPM} £5.88 Cylinder No. GHD027222
Cylindes Preaaurs {paf) 1800 Caritfled By Alrgas Ine
Carifiad Date B-Feb-12 Expirwd Dats B-Fab-30
Polrt CALIBRATICN RESULTS
ideal | Aclus!NO Entgr NO | %Emor NO Actual NOx Eror NOx | %Enor NOX
ZERQ 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.60 -1.40 -1.40 101.60 160 1.60
2 200.00 198.80 <120 0.60 201.20 1.20 0.60
3 300.00 301.00 1.00 0.33 301.80 1.80 Q.60
4 400.00 398.50 -1.50 -0.38 401.30 120 033
AVERAGE (%) -0.38 0.04
400 -
200 /
i /
00
a -
[ 100 20 00 400
—i—Idodl —+—AcualNO —w—Acuel NOX
Callbmted By Approved By

{Mr.Jimwut Saksm)
Flsld Environmantal Selantiat (3)

(Mr.Bamyuth  Jitranoet)
Analatwnt Qensral Manager

AL Labratary Group
FORM NO.: F 06-056 REVISION NO.:- ISSUE DATE: 202112

ALS MULTIPOINT GALIBRATION REPORT
Callbration Daie Aan24 Name 802 Anaiyzar
HORIBA Modsl APEA-3TH
Saria N, NMIM2D5M 1o RYG_F30268
o Teledyne APL Modl 700
Barlal Ne. 7
Bid, Gaa C lon (PPM) 583 Cylindet No., GHNOC2T222
Cylinder Presaurs (pal) 1800 Cartified By Alrgas Ine,
Cariflad Dl B-Fab-22 Expired Onta 8-Fab-30
ot CALIBRATION RESLLTS
Ideal Autual Emor WErmor
ZERD 0.00 010 Q.10 .10
1 100,00 98.90 -1.10 -1.10
2 200.00 201.40 1.40 0.7¢
3 300.00 30220 2.0 2077
4 400,00 398.30 -1.70 042
AVERAGE (%) 001
- /
300
200
100
] T
q 100 200 00 400
e [danl —t—Autual
Callbratsd By Appraved By

B

(MrJdirmest Bakam )
Flsld Emdronmental Scisntist (3)

55:0@}'

(Mr.Bamyuth  Jitranond )
Asslgiant Ganemnl Mannger

ALS Laboralory Group
FORM NO.: F 06-056 REVISIONNO.:- IS5UE DATE: 02012

ALS MULTIFOINT GALIBRATION REPORT
Callbraticn Date A-Janz24 Equipmedt Hame 502 Analyzer
rh Taledyna AP| Mode) T100
Serial Ro, 12 Equipmant 1D RY3_F30254
k Toledyna AP| Mods| 700
Sarial No. Hr
Std, Gas G (FPM} 58.3 Cylinder Ho. GNO027222
Cylinder Prasaurs {pal) 1800 Cariifed By Altgas Ina,
Caritflod Cals B-Fab-22 Expired Date B-Fab-30
Point CALIBRATION RESULTS
Ideal Autusl Emor %Ermor
ZERD 0.00 .03 0.05 0.05
1 100.00 99.10 -0.90 -0.90
2 200.00 199.60 .40 020
3 300.00 297.50 -250 -0.83
4 400.00 396.90 -1.10 -0.28
AVERAGE (%} D43
400
) /
200
- /
]
[ 100 200 L] 400
—a il ——Autml
Callbrutad By Approved By

e

{(Mrdimwt  Bakam )
Fikd Envinnmanial Scientist (3}

=i

(Mr.Barmyuth  Jtmnont )
Assletant Geraral Manager

ALS Labornky Group
FGRM NO.F 05055 REVISICH HO:- 1SSUE DATE: 020412



ALS MULTIFOINT CALIBRATION REPORT

Calibratlon Dste 4-Jan-24 f Nama 502 Analyzer
k Teledyns AP ‘Mol T100
Sarial No, i -] RYG_F50251
Calibrator Manufacturer Taledyne AP| Modsl 700
Baral No.
Bid. Qlas C: (PPM) Cylinder No,
Cylinder Presaurs {pai) Cartifhad By
Cartifled Dats Explrad Dals
Paint CALIBRATION RESULTS
Ideal Autusl Error %Ertor
ZERD 0.00 0.10 .10 0.10
1 70090 w6 -0.40 .40
2 200,00 201.20 1.20 060
3 300,00 287,20 2,80 £0.93
4 400,30 3260 2,40 £0.60
AVERAGE (%) 025
400

a0 /

100
] r -
] 100 0 200 400
—a—doal —4+— Aulual
allbruted By Approved By
{MrJimwat  Sakam )} { Mr.Sarmyuth  Jhiraront)
Fleld Enviroamantsl Sciantist () Asalyiart General Manager
ALS Loboratory Group

FORM HQ.: F 08-053 REVISION NO.: - |SSUE DATE: 0204112

T ﬁw[m Z !
NAC |
Acvredined coibration kaorotonr LT [ gt RS A AR

A EATEL ANSOCIAT LS CEn L I, ISONEC 17025:2007
HWSCTISTIS 27025
LALIBRATION QISF LA

Ttaratee Musiater Eut1d
316 15, 6713536
Fackhasem 7.2/1, B9 Wamhage, fanghok vaa,

Air spred measurement iaboratory

Bunghuk 10600 Phailand | Colibrrion wrvkes depariment.
tr Corificate Numtset
0-03088

Page10f 2 Pages

MEASLREMENT ITTM < CLp WREMOMeter Calibrotion procedure: *

MANLFACTURER : Novabme The rup anemomeler was calbited ppalnst

MODEUTIPE © Bes0r WS 02F Standard oir velociry tronsducer model” #4552
Datalogger: 206-W5-25L8 ond pitof tube with precision dilferecyiol piessure

SERUAL NUMBER . Sensor+ Meter madel; DPMZE00 {0 an tiase lrn‘lﬂ-‘hm of

semars £iffettype wind tunned with 500°em’ crass test

Duta lowaer: A5515 sectlon area. The WAELO0Z basef arl 1EC §1400-

12 HUMEER +RYG_FI0413 123, Wind energy generation systems - Part 13-

CONDITION AS-RECIVED sUsed Hem 1. Power performonte mensurements of

CUFIOMER + ALS laboratory group [Tholand) Co., Lid, clectrichy producing wind turbincs, March 2017

104 Phatthanatan 40, Phatthanakan Rd, Khwaeng Suan Luang, mu,,do,“mrmmngm,;,ﬂ,
Khart Suan Luang. Banghoh 10250 Thailand. i‘ w

kY
"M )
This centificpte provides a traccablity of The

RECHIVID CATE 137 hna02 measurment 1o recognued thr nationol
mﬁ"‘m oA : i: :‘: 3';': standards, and T seolieutioe of the inferoatioaol

<107 syatem of units {541 zhraugh the NIMT [Notianal

7 Mettology mattire of Thalkond) via Cempeote

ENVIRQHMENTAL CONDITIONS! - Rimber: MIV.0052.21 ond MW-DOSS 22
Amblent Candition in the laboratary are as foillow:
Terpereture 1110430 "t Uincertalnry of Mezsurement:
Relative Humidiy 5502150 hH The repoated uncerimnly of meesurement i
Atmaspheric Fresure 1610230 hea aned on the standard uncerainty muttiphed by &

covervge factor ka2, Which for @ narmal
distribution correspands 160 covernge probabiury
of oppraeimolety 5% T standord vacertaiaty
4 beten etermined (n oucardance wizh the Gk

t X
PLACE Of CALUIBAATION : Edfebrae wand tunnel o”\l‘lnltuhld_ﬂ.n Co. itd.
P 5

y “Evolvatsen of measrement
el > data - Guide 13 the expvetuon of Lcertanne In
CALIBRATION CONDITIONS 3 V\ﬁnﬂ?.lﬂnd cross-section ared. c", measurcment’

Freconditioning
Mesturemem Condition

TABULATION OF ROSULTS:
The table on naxt page ghve the M

~ Approvad siminony ...

Awur summ Fhachshd

T lwapom Immmpnm
N 3

ira Boomidraroen
Callbtllmbrpmmnt Marager

JIRANATE ASSOCIATES £OL, LT,

‘Nn&wm‘nnuuwu-mmml

! projeid
3 Dlarnete of mownfing pips
Cratret

ALS MULTIPOINT CALIBRATION REFORT
[+ ion Date 4-Jan-24 Equip! Name 802 Analyzer
HORIBA Mode! APSA-370
+ Sorlal No, HOSADHFA ] RYQ_F5H454
Callbrator Teiadyne AP| Modal 700
Sarial Ne. BT
Std. Qe & {PPM) 58.3 Cylinder Ha, GNO2TZ2
Cyilndar Prasaurs {pa!) 1800 Cartified By Alrgas (ne.
Carified Dals Explred Oa'e @-Fab-30
Point CALIBRATION RESULTS
Tdea! Aarkanl Ertor WError
ZERD .00 019 Q.10 0.1
1 100.00 98.30 -1.70 -1.70
2 20000 20050 0.80 0.40
3 A00.00 301.80 1.90 Q.63
4 400.00 292.70 0.30 0.08
AVERAGE (%) 0.1
400
m
200
100
] / r - T
° 100 200 200 400
| —i— kioal —— putual
Calibrated By Approved By

e a

(MrJimwal  Sakam}
Fiald Environmental Scientivt (3)

=

{ Mr.Barayuth  Jittmnont )
Asslrtant General Managet

ALS Lasoratory Group
FORM HO.:F 08850 REVISIONNO.:- ISSUE DATE: 02004112

Carthicats Nunibe

CL-020-6b

Page 7 of 2 Pages

MEASYREMENT RESULTS ©

The tup anemometer, LR Under Calbration (ULCh was extrelse 3t 10 M7 for § minutes prior to callbraton belng perfarmed. The wancstd air weloelty 0.5 mfs
a5 mfi was ealeutated by a slandard aif velaclty iransducer and above $ m/s to M s was cakulated by a pitol tube with precision differemlal préssure
meter which was installed 43 mam and 300 mem respectively away from wind tunhel noazle, UUC wiki instalied #0 centef of the test section. The calibration was
caris out under b tadg 4 llng 3 vl b the range of 1 i ( 16 s ab cabrtionileralof L mfs. Th tesi of al raton ad avociced
measurement undertainties ate e in the tabie belcw.

THI5 CERTIFICATE OF CALIBRATION MAY NCT 3L REFRODUCED EXCEPT IN FULL UNLESS PERMISSIGN FOR REPRODUCTION HAS SEEN OBTAINED
IN WAITING FAOM THE LABDRATDRY

Faa Temp, wing tunne) Temps, toom o Uil s
Im/s) [y ] [x2] ot mfsh
0.561 2410 4.0 e 016
2009 398 20 Sl
204 2356 2400 <, bas
4126 nw 420 020
500 1380 2480 D o
543 2424 14.00 L o7
205 nx 2400 01
219 pLETS 1400 0l
5.0 12a 400 010
1008 18 LT o
1116 ER]] R an
i 182 00 L
1119 bt Tape D1
1426 D 2400 8
1524 % 2400 LX)
1530 270

Rurnark:

* Eavbratian

*Vrlosity of standard
" VelacHy ef Unat Under Calibrat sn

PHATC OF CAUBRATION SET-UP

HHANATE AXSOLIATES €0, LTD.




MC Aceredied cokbrtion lobarztory

NRANATEL ASZOCIATES COLLTIY HOAEE A7025:2017
KSC-TISHTES 17025
ararates AsccinerCo i CAUBRATION 0367

Bi4-15, 6205 36
kazem 2771, Ad Watthapm, Bargkukye, At jpred Patiuremment oborrory

Cailwotion services depariment.

Cenlfeate Number

CL018-64

CERTIFICATE OF CALIBRATION

Page 1o 2 Pagus

MEASUREMENT JTIM +¥ind Direction Senkor Calibration proceduire:
MANUFACTURER + Novalyna The wind girpction sensar wrd colipaid ngﬁlnll
MODELTYRE . Sensor WEOLF Stondord Actary Encoder madek Aiaqasr;
Oata logger: 200- WS- 2518 DME4-PI-5-US I an close fr aection of Fifel.
SERIAL NUMBER [t type wind tunnel with 500 o crons iest &éczion
Oata logger; AS375 area. The WCI-008 based on IEC §1600-72-2,
g Wind energy enesation ‘ipsems = fon L3-8
W0 HUMBER + RIG_FSD413 Power performance meosuemerts of eleciricily
LONDITION AS-RECEVED + Used ltem Pproducing wind turbfngs, March 201 was user 2
cusToMER + ALS Inboratory group {Thallane) Co., L4, acalibration guideine, ¢,
104 Fhatthanakan 40, Phatthanaksn A4, Chiwasag Suan Luang, / Lo
Knet Suan tusng, Bangkak 10750 Thaitand, Frivetiy 5 -
|Iblnmfﬁwrepmmdesnrmmblhwaj"lhr
RECENVED DATE 'idana023 Ewasurement torecognized the national
MEASUREMENT OATE 110 Feb 2023 stovlorss, ghd b realization of the Itematanal
155UE DATE 110 Feb 2023 Svstom B whlts (51} through zhe BIMT fHatkonar
Metrology Institute of Tholignd) vip Ceificare
ENVIRONMENTAL CONCHTIONS: ""5"“’" DA-0023-22
Amblent condition In the laboraiory are os folkew:
Temperature e (23030 % Uncertatiny o Measurement:
Relatrve Humidiny 15502150 aRH ""’fm:’;‘::ﬂ;" of mensuremeat s
Mmosgheric Pressure :1010410 hea coverage factos ked, Which, ',o",";‘;,m,
alstribute A ¥
riginty
PLACE OF CALIBRATION +Eitfel-rype wind tunnel of iranates Assacistes Lo, L. m; ‘e en detetrminte in pecardonce with the GLIM
“Evaluation of measurement
4 duta - Guide (o the expirsion of unce Ftainry in
EALBAATION CONDITION: +Wind tunnel cross-section area* o measurement”
win direction frontal area’~, 129 o’
Diam ru!maunm‘ piD!; ~ mm
alodulmm oltext nl:;m LRT= ]
Precondhghing i hwmﬁimum conditions.
Mewsuremer Canditdon ]

'he wverage values during measurement are [11.6]°C, (50.2] KRH and {1012.2) hPa.

M
M. Baritra Boonthatoen
Calibration Departnient Maszger

TABULATION OF RESULTS: - =
The table on next page ghe

Collbemedtys (o
T Mr Sorawit rh:dnlaa

[IRAKATE ASsOCIATES COL, LT,

*ri :mm:(\m wrea ol tha wiod tuned

¥ projwtied tross-saction area ol th trsted nbjert echxie mountmg Hpe
‘wm-umumnﬂu

Unatio "o

THIS CERTIFICATE OF CAUSRATION MAY NOT BE REPRODUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRQDUCTION HAS BEEN CETAINED
IN'WRIT|NG FROM THE LABDRATORY

NAC Agtredited gahbration kboratany

HRANATEER ASSOUIATLS €OLLT. ISOYIEC | M25:2017
NICTISETIS 15
Jitaeaze s Aussetes Co 11a CALIBRATION 03ET

EXL4-15, RV 36

Parchaten 2941, 3¢ Wankapa, Bangiokya,
Barghed 10640 Iha'la )

Tal GEIEANIT

TALb ¢, 9BGEEYEMES

inac-c3 bravongiiranalee.om

wiww | Farater tom L0185

CERTIFICATE OF CALIBRATION

Al speed measurement lobormiory
Cohbrution senvces deporiment.

CertiNcate Humber

Page 1af I Papes.

MEATUREMENT TTIM +Wind Direction Sersor Caiiteotion procedure: '\‘-
WANUFACTUAER +Navabeak The wiad olreerion sensor was cofibratey cg.
WODELITYPE . Eensors WE-02F Standsrd Ratary Encoder,, moddl 2
- oo s st s e pm
SERLAL NUMEBLK 1 Sensoc: Wsb-014 crea. The WhOL-008 biged on | 86100120,
Patalogder: ASTE) Wind energy generotion ey, - Fort 1.3
1 NUMBER :RYG_F5053) Power pedfommunce mm,mﬁ{, of electicty
CONDITION AS-RECEIED Used tem praducing wind turbiner, March 207 woi used a1
CusTOMER LS taboratory group fihalland) €0, 1d. & colbration guideline.
108 4, 4, Khwaeng Suan Luzrg, P \
Khet San Luang, Bangiok 10250 Thalland Dy ©
mm‘:& des o roceutiity of The
RECEIVED DATE +16.an2073 suremept 0 fecogniced the nationat
MEASUREMENT DATI £19J3n2003 stDitords, Aid 14 realization of the International
ISSUE DATE 120/an2023 syt afiaits (S1} through the NIMT (Notiona!
G - Metrology oatture of Toatiend) via Cerificate
EMVIRONMENTAL CONDITIONS: R ber DA 064)-72
Ambient conditlon I Lha fabaratary sre a5 follow: \ - ‘ﬁ’mmqum«,mmm
":"“"‘:"‘ » 120130 - ot The 1eported ucertanly of mecs urement is
Relative Huraldiey :550515.0 WRH \ \u based o the stendond uncertainty multiplied by @
Mmaspheric Pressuee 11010¢ 10 hPa ¢ corerope ittt hed, Whieh for 0 parmal
\‘:\),6 distribution correrpands b & coveroge probobitly
; b, S of cpproxmately S5N. The scandard uncertalnry
PLACE OF CALIBRATION < Eiffeltypa wind tunnel of Lranateg, nj" Co, i has beea determined in occordance with the GUW
“Frolugtion of measerement

duta - Gulde la the capression of U ertoi ty b
CAUBRATION CONDMIGH <wind tunae eross-1étfon afea® )-‘ 900 ' measusement’
wingeciiom tropt) ipeals il 18 o
Dhnmrrufmc\unl\ﬁsolpl - mm
Blockigieaito ol fest LX)
o "\‘a‘/
Precondiiloning wllmbenlwndltlum

Massurement Condition tflic Vilues durlng measurement are (23.6]°C, [36.6) KA knd {1014.5] hPa.

TABULATICH OF AESULTS: <. .~

(
The tableon nenpigeghlhd mg‘a\:rrd.yalvjzl N .\{
Y Dl

Calibrred by; = Apptovsd tlgratory.
6 Mz Sorawit Thix ;’\\
O mmpemlerunmph\l

s

o & O

I

‘iq-m“ Y

+Waecrvi o aremof o wind el
cdon wrew ol the

* Dlamhir ef mauntiea pioa

‘a0’

I Patinyn Goonchanaen
Calibratlon Depatsvent Marager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEFT IN FULL LINLESS PERMISSION FOR REPRODUCTION HAS BEEM OBTAINED
IN'WRITING FROM THE LABCRATORY

EeniNcate Numbsr

CL-018-568

Pagezof2 Papes

MEASUREMENT RESULTS

The wind direcilon censor was calibrsted against ytantard rotary £rcader by comparison method, During caliration, the measurement wis led oui st 85"
{mtervals In clotlewlce and counterdociwise directions aher olfyel adfusiment has been made, The lgw speed of wind tunnet jusaslly 5 més) Is kept constant.
‘wehila the cantor |s rotated arcund Hu vertical anls. The resubs of calibration and arsociated meassuremem uncertaimies are raperid [ the tible briow.

Dla Bln Error U
[+)
mfu Cegrea 1 Dagrae [} Dagree [7 .. Deprma (71,
.00 ) o 058
45.000 a a
50.001 EH -3
- 135,000 193 2
180.000 P
225000 SN o
10000 g8
315000 74

femark:

* Dection of standatd
" Dircetionol Link Dnder Eafliration

J
NACE?

JIRANATE ASSOCIATES €0, R

Certificate Humber

CL-013-66

Page 201 2 P3ges

MEASUNCMENT RESULTS

The wind d'rectin semoe war cahibrated jgalnst standard rotary encoder by Lampariten method. During calibration, the measare nent was carird out at 45"
inservals in clnekatse and counterclockwse slrections aer ey adjusment has bren mada The flow spred of wind tunnel fusually 5 mi] i upx consant

while the sensar is totated acound its vertlcal aa's, The resulls of qalibration P inthe
A 1peed D' Errac sy,
= o

i Depres (% Dagres 7 L e Sy
0,000 0 [ e‘g\\‘r:sh‘\}_),i b
45,000 4 2 0
50.000 ] -2 i +1]

-2 X

- 135,000 113 o1
180000 179 on
225.000 m T4
220,000 o7
215,000 on

Remark:

* Dinecilon ol standad
" Birecuon of Unit Under Callbratan



NAC

Centificate Number

Accrvdited coibratian feboratory a-omaes
JIRANATEE ASSOCIATES COLLTD, OAEC 170I5:2017
HSC-TIU-TIS 17025
AgngeinesCa 1nd CALBRATION 0357 Page 2072 Fages
. €1725-35
Patchkisem 3,711, 04 ailhagra, Bangkokral A% spred menyurement loboratory
B ghacs 1CE0Thala ) CaFbrotion servces department. .
Tei. +GRIBAROAT CartHficate Humbar MEASURLMENT RESULTE
Mok le: +LEIEITTIMED
Tnall, pac £albeation @wantes com The cup anemometer, Unk Under Calibeation {UUC] was exercise st 10 myfs for 5 minutes priof to ealibea bert being performed. The standard air velocty 0.8 mfs
Vi sle. vt ravatve com w-o13-£8 105 ntfy was cakculated by w standurd air veloclty teanidutes and abave 5 m/s to 30 mfs was aleutatad by @ pitct tue with precision diHerential pressure
meterwhich was Insratled 40 mm anel 300 mm respectively away fron wind tuenel nehila, UUG wat Installed ot center of the test section, The calibration wos
CERTIFICATE OF CALIBRATION €arhed ot under both rlsing nd {lling 4ir vejocily In thi range of 1 m/s to 16 m/s at ealibratics interval of 1 m/s. The results of ealibrationgpd assotlated
i ported in the table balow. &
P
Page 1 of 2 Pages Vet Tamp. wind tunnel Tamp, 10amt Voud Error IS 2
e, ro 1) imfy imf} )
0083 250 10 a1 B,
MEASUREMENT LI +Cup anemameter :‘;J’ibm:fmarmdur:.- “} ’ Tua e * T bt _c: \ :-.;'g
MANUFACTURER :Navalmx ' dup onémoméler wos (ol ”'" inst 004 2180 23m 29 02 - B
MapeLTIPE ol vttt s e ":,:, 5532 ats 1wk B 38 a Zon
Dsts logger: 110-W5 25010 il D“;w;gm"}&m i 562 230 [ER 43 02 g o
SERIAL NUMBER *$ensor: WSD-O14 Pk b o lm 590 28 1370 58 TN S
Data agger: A3789 section orzo. The Wi GAILE B1500- 708 150 17 65 1 ) 020
16 KUMBLR  hFsasat 12:1, Wind eneigy generai ,J-. e - pars 12- 218 1358 an o %, 01
COHDITION AS-RECINED + e tems X Powtr pecfermance  Bewutements  of 11 2350 2370 20 o o1y
CSTOMER +ALS laboratory group [Thalland) co., . electrichy producing wind tiibines, Mereh 2017 10.08 2368 10 100 S [t
04 Phacthanakan 40, Phacthanakan R, Kaeng Suan Luany, oy Lsed ,q,,,,,;cf“.‘,m,‘,, 15 ey 210 e , 9 021
Khat Suan tuang. Bangkok 10250 Thallind o < 1214 2266 270 120 =TS g2 00
ceabimy; 1320 FEEH nm 112 ;?J on 035
RECERVES DATE +16 02023 (s certifeate havides a traceabifisy of The Y 2% 2 qaa o1 027
ueemfbt Yo recounized e nationod &t
MEASUREMENT DATE 118 an 2013 15.23 nao 70 18! %r 02 027
HSUE AT i20in 201 \f/ system efunis (5] trovgh the NI (Nutional 1629 a0 E-2L L AL L)
wrology institute of Thaliond wa Certifcote
ENVIROMMENTAL CONDTIONS: P e M0052-21 and MW 008522 Rarmark:
Ambient canditian In the labaratory are as follow: wa NE p * Eatibatio P e "
Temperature 133030 € o Nz Uncertainty of Measurement: *Velocky of stapdard
Relative Hurridity :55.0£150 weH - Thse reported uncertuinty of hecturensent is . )
Atmospherle Pressure 11010310 hPs & bosed an the sto:ddard uncertainty multipted by a relochy of unit Unser Calibraien
coveroge fortor k=2, Which Jor a narmal

distribution correrpands ta @ coveroge praboblity
o oppromlmiateiy 354, The stondurd uncertoinly
hay been deeermined in oreandanee with the GUM
“Ewolusalion of measuremeot

PLACE OF CALIBAATION + Filfeliype wind tunnel of J.r.nu@m Co,Lid. PHETO OF CAUIRRATION SET-UP

CAVBRATION CONDITIONS < Wind |unadcwmw‘¢u\m ara’? ot f::;ui“:n': 1he exprestlon of unceteinty in
Win direction trmulum‘ 1\ 100 cm’
mammror . o
i S} o 1

Preconditianing
Measurement Condition

+24 bours s appblent condiiens.
ﬂerue vahues during measurement are (23.7)°C, {44.5) ¥RH and (1018.3) hea.

TAGULADON OF REsULTE: T (/ v
The uhbeonnmpageghnhemmurn ‘nluﬂ

N
Collbrmiad by:

<
) Mr, Sarawd, \ '

UMwss]inn;:Jm L, phnl

. . o
% .QA B L Calbwatien setup of Lhe cup anamodnieter catibtation In she wind tannel of danztes Assachites o, Lig. The Gup anemomettr shown may dillee feom the
i "‘“a%" R caliblated ane. Remark; The prepartian of the set- up is nat e to seale gue o m-qln":umcuy
¥ brojechin crusa section sres of The Leated object Include mousting ple : H
' uhmmal’ maunitiog ple !

Yratiotint

Approved sgnatony: ..

Mt Parinya Booachargen
Clitration Department Manager

' .. |
=**Ed ol Certificrte of Calibration®*=,

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT 1N FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

63714-1587/35-34, Sol Pelchhagem?,2/1, Petchhasem RAd,
Waltheprs, Nengkokysl, Banghok 10800 Thallend. s‘f
TTeL: {(66) O2-8680812%13 Fox: (46} 02-B6ACAED wwwironolee.com

63£14-16,67/35-36, Sul Pelchhasem7,7/1, Pelchkesein Rd,
Walthapre, Banghahyal, Donghoh 10600 Thaliund.
Tel: (96) 02-8680B12813 Fox: (66) 02-5680860 www.ji

PTSb e rrET

Certilicate Nu: CL-O06-86

Page 2012
CERTIFICATE OF CALIBRATION
1 = F Without Ag With Ag
Carficate No. CLOOB Resufl ol Calibmllon it o.ul jjustment [ With Adjustment
Pageioll Calibration Range: 20-40 °C
Equipment Name: Dala Logger with Temparalure Euncilon:
Sensar This cquipmant was conngcted with temperature senser Medel: HMPGO 5/M: TO210901L
Manufacturer: Novalyna
Model: 110-WS-25DL-D Dimonslon ; Diameter 12 mm. Length 80 mm.
Serlal No.: AST80
ID No.: RYG_FS0531
Immersion Standard uuc
Repth Boading. Baading Error Uncortalnty

Customer Recelved date: 16 Jan 2023 (mm} ra o i"c) e
Namse: ALS laboratory group (Thailand) Co., Ltd. Calibratlon date: 18 Jan 2023
Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 20 Jan 2023 50 20.067 19.8 Q.3 0,099
Khwaeng Suan Luang. Khet Suan Luang. Bangkek
10250 Thailand, 60 25058 24.6 085 0.0599

G0 30,052 295 08 0.0899
Reference Used During Callbration Callbration Condition &0 3T s 05 0.088%
1.5tandard Temperature Prebe Model: STS-100 A50Q, Temperatore: [23:3)°C
Scrial No.t §67682-09, Oue date: 23 Mer 2023 Relstive Humldity: (5¢15)% Go 40.038 392 o7 0095
2.Digtal Temperzlure Indicalor Model: DTHLOD0-A MK
11, Serlal No.: 671407-00591 Dus dater 22 July 2023

UUG*: Unit Under Calibration
Tha reparied expanded Inty Is based an ur I by & caverage facter k=2 providing & level of

Calibration Procedure Traceability confldence of approdmately 85%

The temperature calibration was dons by In-Housa
calibration method as WICLOO1  acconding Lo
comparison method with standard digilal Llemperature
indicelor and standard temperature  probe. The
temperature scala use was based on IT5-50.

The measurement resulls are tracesble o Lhe
international systam of units {5Y) through Natlonat
Instliute of Metrology Theliard (NIMT) Cenificale
number TT-0034-22, Cenificate number: ER-00G2-
22

¥ End of Cerlificate &

. n

Caltbrated by T lpprm.ad 25 M

O Mr, Sorawlt Thachalad Mr. Parinya Booncharcen

& Miss Jittraporn Lertsomphol i If‘\C J Calibration Deparment Manager
N eatseani

THIS CERTIFICATE MAY NOT BE REPROCEOUCED EXCEPT IN FULL UNLESS PERAMIBBION FOR REPRODUCTION 1HAS
BCCH OBTAINGD IN WRITING MAOM THE LADOHATORY,



63/14-15,47/35-30, Bol Pelchkasem?,7/1, Pelchhasem Rd,
Wallhapra, BangkokyalBangkok 10400 Thalland.
Tel: (6d) D2-8680B12413 Fak: (06} 02-B6BOB60 www.jiranatze.com

] AT v

CERTIFICATE OF CALIBRATION

Calibration Mo. : AH-06012023
Paga | of 1 Pagea

Meaguremenl lam + Ralatie humidity with dals topyer
Manufaclurar : Novalynx,

Model/Typs 1 V10-WS-25DL-D

Sarlel Number 1 AST7BR

D Ne. 1 ATG_FS0531

Customer : ALG labaoralory group (Thalland) Co. Lid.

; 104 Phatlaanshan 40, Phalthanakan Re, Khwaeng Suan Lueng, Khel Busn Lusng, Banghoh
10260 Thaitand. ’

Environmento! Condillon:
Tha measutement was certied oul in an smblent tamperslurs of {2613)°C, and relative humidily of (50:15)%.

Meeswament Method:
Unit Under Calibratlon (UUC) was callbralsd by comparison melnod with standard therma hygromeler in the humicily gan-
eralor chamber lo gelerming the errore,

Traceability.

This Inalrument wha callbraled vsing standsrd equipment whose accuracy Is beceabilily Urough Malional InsUtule of
and Technol lo the syslem of unls (S)) vie MCS Celibration, Inc. Certilicale number

20314-101. Due dele: Mer 14, 2023,

Meaouremenl Cale £ Jsn 1B, 2023
|asued Date :Jnn 20, 2023

Mensurement Aesulls:

Thia equipment was cornecled with inggor alt gually probe and Displayed (UR] on display. Wodst HMPAD, Serlsl num-
ber: TD210F01.

Callbration wea perdormed Mo tha renge of 20MAH Lo BO%RH

The resuiis of calibratlon ors reparted In_Iable below.

Oelermined Dendand prgsng UUC maadieat Error ! Uncariainty
[3%6AH) (%AH) 1%AH} (%RH) 2{%HH)
7O 20.03 18.0 =20 05!
£0 50.24 478 -2.d 051
80 20.19 73 -2.0 0.51

Performed by ]‘\ Approved Sipnetory: .. 3_“‘"5
Mz. Sorawi Thacholad

(7 Miss Jittrapotn Lerisomphol

Wr. Paringa Booneharaen.

N}‘&LC Calibrelion Deparlmant Manager

RAMAL 4314 171! 01,1

THIS CALIBRATION REFORT MAY NOT 85 ASPROCEOUCED EXCEPT IN FULL UNLESS PERMISSION AOR REPAODUC-
TION HAS BCEN OBTANED N WAITING FROM THE LABORATOAY.

Certticate Mumber

£L021-56

Page 2o 7 Pages

MEASUREMENT RESULTS®

The cup anemoameter, Unlt Under Calibration {LILC) was exertise 31 10 /s 57 § minutes pelor 1o calibration belng performed, The standaid alr velocily 0.5 mfs
105 mfs wis caleulated by 4 standard air veloclty transducer and above 5 m/s to 30 m/fi was calculaird by a pirot fubie with precition d Herential pressare
Imete which wiss installed 40 mm and AD0 mm respectively away from wand lunnel nozie, U was instalied vt center af ine test section, The calltration was
catfied dul bhdet both 113irg and falling air velocity in the range of 1 m/ to 16 m/s at ealibralion interval of 1 m/s. The results of callbration and associzted
measuremenl uncertainties sre reported In the table bigw, .

Var Temp. wind funaal Temp roam v Ereor T
imn) 10 x| imf3)
0585 410 2410 a1
2031 .10 410 -1
3040 nmM 2410 01
4434 2410 410 ol
489 na 210 04
598 4.0 FR0) og -
7405 2390 F7R1] S oar Y
&3 4.06 .10 N 20, -
s09 3.8 410 N 00
10.08 2382 8L g
IR LY 2380 MAD 00
121 2380 .40 00
1319 nen .40 0.0
1426 FEEN Mo a0
1525 .78 0 - -0l
1628 2370 2410 L on

Remark:

" Calibwst The tese plnce

"welox Ly of standard

" Veloclte of Uit Under Calfbe ation

PHOTO Of CALIBRATION SETUP

Calration sei-up of the cup arempmeter calibration in the vring tunet of Jandtes Apscciatet Lo, bid. The cup anemometat shown muay ditter from the
calibrated one Remark: The prapartion of the tet: up by sot trur (ree

***fnd of Ca ration®*

JIRANATE ASSOCIATES €O, 11T,

i
LIDVIW DY ..

Aceredied coltation Jabaratary STROVED OV

IILANAT LR ASSOCIATES COLLTD. 56/ 17025:2017
NSC-TISETIS 17028
Irytaiea docuzes ta Lid CALIERATION D357 T LT

EM1L2Y, 671536 [

Paltkatem 7,771, RA.VANICr, Banghokie Air 1pred measurement lpboratony

wanghek 10600 Mhaland) Cakibration services department.

Tol 45EORERORY2 Cartiicate Number

ke +GEEEIITMSE

Lemal, nac-cal beation@iranatee com

iab ute; warwfranatea e CLOIL-E5
CERTIFICATE OF CALIBRATION

Page 104 2 Pages

NS AT ITEM i Lup anemomescr o e et g ogsn
. e cup

::ﬁm’“ ::-Dr:l:?xwmzr Stondard ol velocity transduser wdzhww
'um oagér: 200-WS-518 ond pited tube with precision dﬁ'mmial w:um

- metsr model: DPM2500tn anchise :mqmlm of

SERUAL NUMBER 1 5enso: - Eiffebtype wing funatd ywith 908 gra' eros test
Dala logget: AS37E setion oreo. The WICL-007 based o 1EC 61400

1D NUMBER $RYG_F50A34 12.1, Wind encrgy genceation, spitems - port 32-

CONDITICN AS-RECEVED  Useel lhem Y Power performance eoscements  of

CUSTOMER + ALS labaratory group (Thalland) Ca., Lus. electrioty producing wind turbloes, orch 2017

1D4 Phatthznakan &%, Fhatthanakan Ad, Enwien Suzh Luang, mmmmkﬂ,m e,
Khet Swan Lant, Pangkok 10253 Thalland.

Ts reﬂﬁ'ml' ‘provides a traceabidty of The

RECENED DATE 127 lan 3023
mengarement o retoghled the netianol
MEASUMIMENT DATE :10Feb 223 standonss; and o reallzgtion of the (nfernational
155UE DATE T10Feh 2023 s¥stem of unies {54) #hrough the NiT (Nolorai
Metrology institute af Thailond) via Certificate
ENVIRONMENTAL EONDINIDNS: lomber: MYW-1T52-21 ond MW-0066-32
Ambilent cohd Bon |4 the laboratory Lre a3 fol ow:
Tempersture 130430 “c Uncertointy of Meaturemnt:
Relative Hymidicy 13502150 wRH The reported uncertainty of measurement is
Atmospheric Pressure 11010 510 nPa bred on Uhe sitandard unce Talnty muipled by 3

cowerope facior ke2, Which for o novmal
distribtriian corresponds 10 comtrage probabilty
of wparaximarety B5%. The standord uncerointy
has bern determined in otcprdante with the Gtd
“Frohaation o) mestirement .
dirta - Guide 10 the expression of antertonty in
memuyrement’

PLACE OF CALIBRATION

CALIBRATION CONDITIONS

100 o’
Dismeter of medtting . mm
Blockats ‘rllwullu‘ lect [ ETTR ]

Freconditianing
Meaturement Condhlon

TABULATION BERESULTE: T N
The table an nevt pags gwe th: muwred n\ua

Callbrated by:  « .

3 ar, Sorpwet Fuackatad v

DM-siJm:aom Lerzsamghal
1. JMARATK ASSOCIATES €0, LTD,

M. Parkeys Dooncharoen
Calbwation Degariment Manager

o
o N
nim:ri‘:\\\-\«,
'm.»m-mlnnmmmwmmn

* pralecied croas-pecsion area of the levtad obl¢ct Inchide mouniing poa
'wmufmum\nwp-

“hao*r’

THIS CERTIFICATE OF CALIBRATKIH MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRDDUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

NAC

IARATEDL ARSOCIATIS L

Atcredited volibration kobarotary
ISCAEC 170252017
NEC-TISETES 12005
CAUERS FION 0367

Jniratee Aisgeiane; oL
EA-15. 6138
Petchkacer 1,271, ke Watihypew, Barighakya, Alr speed mecsuement kaboratory
Ranpeak 10600{Tvaiand| Calibrotion scrvice depariment,

Carllficate Number

PPty S——
YR SR WA Jird nates KoM D156

CERTIFICATE OF CALIBRATION

Prge 3 od 2 Pages

MEASUREMENT TCM + Wind Diteetian Sensor ﬂ:{nﬂw;nm::m it gt
irection sensor ws co gains:
i S lF Stondord Rotary Encoder,_moél AXSCOTTE-
ot logger: 200.-W5-2548 DMO4.P3 S8 1n an clase I_u’i hectian, of fier-
type wind tunnel with 560 cim! tross 1 Frctian
SERIAL HUMBER Semon - crea. The Wi C1-008 bascd on IFC 6300121,
Dt loaser, ASA2E Whd enemy goactailn Systems,~ Pt 128
D NUMBER Power performance meaiutements of electricity
CONITION ASRECEIVED producing wind turbines, tareh 2017 wos wied o3
CUSTOMER 28 aboriory o Mhaliand Co, . & coibvetion quideine, ..
thl Suan Luang. Bangiok luso'maulana fricacbly: |
This certificate proises o rmmnbu'yoj The
RECIIVED DATE 127Jan2m3 measuremet t6 recagnized the aationgt
MEASUREMENT BATL 110 Feb 2013 standards, and ta reolization of the internatianal
1SSUE DATT |18 Feb20d o syitemofunks (51 through the MM fhtional

o Mrtratogy instltute of Tholland) vie Certifkaie
ENVIRONMENTAL CONDITIONS: P © apmber A 004622
Amblent conditian ln the libaratary are 33 follaw. .
Temperalure 100130 .
Relative Humbdity 5503158 WA .
Mmopharic Fressure 11030 10 Py R

* Uncertalnty of Measursment:
. The Frpored UIKEROEY of Meus e ment iy
Lt bayed on the standond Lacerainry muitiphed by o
. . coverage factar k-2, Whkh for o normot
e lstrlgtion goree ponds to 8 coverage probolulty

‘ o Iy 95%. The
PLACE OF CALIBRATION 4 iftl-typa v tannel of Hranateie Associales Co, Ld. pa been deteamined 1 acgotdonce with e SUnt
E L “Evaluctien of measuremeat
' N dala - Guide fo e capeestion of uricertonty in
CALIGRATION CONDITION : Wind funrel ersss-tqcdon rea’ 300 ' measurament”
Win mn-munnmm wl“ g on’

Dhm:erd mou wind pipe

. mm
b.i42 H

Preconditioning
Meaturament Condidon

TABULATION GF RESULTR: %, .- \ s
The 1abl# an next p:gzgln \hn nusured vaives,

/7

Mr, Fannya Boonghatazn
Calibration Deparument Manager

Colibrated by: Approved signatary:
DM Sorzwit Thichalad

T Ml

JIRANATE ALSOCIATES 0O, LTD).

“!""H"

Jum Eroia-section arey of the wind fuanel

tirsted bl g Fpe
 piemater of mounting piow
tumo et

THIS CEATIFICATE OF CALIBAATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED
I WRITING FROM THE LABGRATORY



Certlficata Number

£L015-68

Page 20f2 Paxes

MEASUREMENT REst TS !

The wind direclion sensor was calibrated against standard rotary encoder by comperison method. During calibration, the measurement was tarried guf at 45*
intcre's n clockwiie and counterclockwise drectons ste offe: sdjustmens has been mace. The fiow saeed of wind turn {usualy S mis s ket comyuan:

whie the sensor is ratated aroand iLs venical axis. The results of caibration and assock in the Lible belaw,
Alrspeed D'e O Error umu
i Dugras [°) Cupree ) Dagres ') Ihml N\\
(X [] 0
45000 a
20,000 ” a
- ns.o0 12 B
160.00 i “
225,000 a7 <2
00 m 6 3 %
315.000 it %3 ‘\\" 014
Nz
Remark: - -
* Calbration results onby counl 1of the lested i =
" hegiion of standard =
" Dvaction ol Unit Undwr Calibration 3
L Ne
*=*End of runnun'c.uumm"-
CenlMicale Number
CLDI5-66
Page 20l 2 bages
MEASUREMENT H(SI-IIJS,
The cup Unit Under Catiaravion {ULC] ise a1 T0m/s 'ar & minutes prior la cakibration being performed. The standard aif welacity 05 mfs

105 mf was aleu'abrd by 4 standard alr veiodiy tramducer and above 5 mfs 1 30 mfs was caktulated by & pltet tube with preeisian deferentlal pressure
melerwhlch wat Installed 40 mm and 300 mm resprchesy away from wind 1unnel nazzke, UUC was Insralied at center af the teit on. The calibrat on was
carried oul nder both risiag snd Tilling #ie velotky in the range of 3 mfx to 16 mys at cahbration interval of 1 mfs. The resuhts ol calibration ..-u: assogiated
EILUrEMENE uncertainties are reparted (o the table below.

Vad' Temp. wind tunnel Temp. room
Imfs) r'ck ra
0.983 13.52 50
ma 2346 p il
3040 130 s
€144 356 B0
500 1238 2350
.98 .56 2350
705 326 2350
815 21.50 2150
208 na 2150
1009 23.50 1%
114 nH 258
213 23.36 2150
1218 23.32 1350
1436 2118 150
1531 2130 350
1638 2312 13,50 o4

Remari;

' thatested

* Velachy of standard

" Velogity of Unll Undut Callbration

PHOTO OF CALIBRATION SET-UP ..

Calbration setwup of the cup anemomezer calibrabo in the & Co. b4 The cup shqun myy differ from the

e
calshrated onu. Retmark: The propartion of the set- up Iy not trfe tastate umTqmgmm 3

dvend ot ibration’
JTRANATY ASSOCLAPES 00, L35,

B

NAC

Accredined eaiity otion faboratary . —

FERANATEE AXSOCIATES CO. BOAEC 2M28201F CVED Y -
MIC-TISHITS 27025
rpatee Auoei Lo CALIBRATION R)E7

BT 673516

Prictasem %711, Ré.Waitha e, Bavghodepai, Alr spred mecwurement loborotony
B ook JIGTRMand) Calibrotion serdeu depanment.
Ter cELOMA0HI Cortifichty Nymbar
Kb be o GEREIIFOATL
Eemilnaceca bt a3 @A Met bom
WEB L. wen iTAATLER S0 CL-019-66

CERTIFICATE OF CALIBRATION

Page 10l 2Pages

MEASUREMENT ITTM. + Cup ancmometer Colbration provedure:
MANGFACTURLR  Kovatynz The rup onemomeler wos calbroted ogainst
MOOTYTYPE Sensor: Wi-02r Srendard olr velocity transducer nwd'rl 845502

and phint tube with preckion d(fnmﬂﬂlﬂr!uwr

Dutalogzer: 200-WS-25L8 meter modet: DPMZ5001n oA tlose 163b-uettion of

ALAAL MUMBLR +Sendar:- Filebtype wnd tuir® pith 90igm, st vest

Dathicgger: AS374 section ovr. The WI-CLDG? bated or EC 61400-
1D KUMBER £ AYG. P12 12:1, Wind energy generotlon spitems = Part 13-
CONDITION AS-RICEVID tuseditem 3 Power perfaimance  measurements of
CUSTOMER +ALS fabotatofy gioup (Thaland} Lo, LU electrivity produping wind turbines. Marew 2017

104 Pharthaczlan 40, Phunthanakan R, Krwaeng Suan Luang,  ws used ,,,,_,,,m,m, define,
Khel Juon Luang. Benghei 10250 Thailand [

Taceabile
RLCENVID GATE 27 s 2023 Tk ¢rmf(z"ewwmnu traceabibiy of The
: easuremfrt to recognired the national
MERSURZMENT OATE 310Feb 2011 . slondard and 1o szaization of the Intemationot
ISSUE DATE +10feb 2013 Sytent of wits {51 thiough the NUAT [Notion)
L7 Wletrology nrtiute of Thailand) via Cenificote
EAVIRGHMENTAL CONDITIONS: N . Pumber: MIW-D057-22 ond MIW-D06E-24
Inthe v tiow: . ‘
Temperature 1230130 't " Unterrainty of Measurement:
Relative Humldity e The reportrd uncertainiy pf measurement is
Atmospherk Pressure P basedon ihe stamdard unceriginry mutiatied by o
coverage factar ka2, Which for o normol
ditrbation cortetponds ta  coverage prababilty
FLACE OF CAUBRATION tHel-type wine tunnel of § uncenma,
ha ben determined Ineeardance with the GUM
“Fwaloatioh of megspremert
Wind %00 ot drta- Gude 1o the expresiion of uncerntainty in
i
Mndummnrmmu el w0 emt TR
Diameter of maunlng pipe! . mm
Fintkage fatic nl!n\ nhjen [B1%] H
Presonditioning 4+ hours st am bient condions.

Mesuremant Condition | The wverage values during measurement are (23.5) "C, {43.7) %RH and {1010.3] hPs,

TABULATICH Of RESAT: % & o
Thetabie on next page ive the mtapured

Approved snstory. .

e, Patiiya Booacharoen
Calibration Depariment Manager
{IRANATE ASLOCLATES co.,1m

 Hotik :mlﬂn\mirll of e wind tunanl
! Nwmmmunmmwmm sbluct nchude mounting olix

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEFT IN FULL UNLESS PERMISSYON FOR REPRODUCTION HAS BEEN DBTAINED
IN WRITING FRGM THE LABORATORY

NAC Accredied calibrotion lebortary

ITRANATLE ANSOCIATES 0 16 BOALC 1H025. 2017
NSC-TISHTIS 17025

Jreaiey -m. ,L.._m CAUBRATION D167
0418, L1235
!mruxmﬂ,‘u nd VAT Banghaby, Alr tpeed mensurement kobartory
Bunghoh 106001 haara| Cplisrption services department.
Tel AINGAORTE rtificate Number
savile, 1GRASIOIME)
N RTINS AT oM
VHRD L WA RIS COM CL017-66
Page 10l 2 Page

MEASUREMENT {TIM + Wind Dircetion Sensor Ealibrotion peoc cdure:
MANUFACTURER < Novalymn The i “’;""5"" i s ::Wz“gc;;'
_ 1o atury Encader, 3
MODELITIPE : Sensor: WED2F
n::‘:m«- 200-Wa-25L8 CMM-P1SUDin on clore rmmm of Eiffer
SEUAL NUMBER . Sensor:- : 1o wind tunnet with 500 em’ cross fest Section
‘ . area. The WA-E1-008 baed on JEC6M00-13-1,
Dats logaer: ASIT4 ¥and energr gencration syiems - Pt 12.T:
IDHUMBER RYG_Fsoai2 Power perfattance measuremets of ehriricity
CONDNTION AS-RECEVED clised em producing wind turbines, March 2017 wor used ot
QuszomER < AL laberatory group (Thatland) Co,, Lid.  eafitnation guidedne.
104 Ll Luang. £ "
Khet Suiri Luang, Bangkok 10250 Thailsnd. Tirobty: ;Y
This ceriicnte provides ¢ fraceabity of The
RUCCIVID DATE 127 bon 2033 ‘i asucement 1o Tegogntzed Ihe pational
MEASURLMENT DATE +10Feb 2023 Ttondotdh, dnd ta seakzotion of the internetional
ISBUE DATE £ 10Feb 2073 “. syaten f Uit ST through the MIMT ihtionot
{ Mrlmkzwmmulpnj’ Thokiond) via Certficnte
ENVIRONMENTAL CONDHTIONS: 2 mamber: DA-0043-2.
inthe A v foll ncertainty of Mo i
. . - ; i ecwrrment:
:":‘:;':"m : ;‘; Z 2 ::n :m o The repared unceripinty of messurement Is
elether Humidiry 1550215 bmed on the standord uncertinty multiahed by o
Amesphend Pressure 11010130 hPa coverope foctor ke2, Which for o normal
astibution comesponds 1@ 0 coverage probabitt
f eppronimoiely 95K, The stondord uncerointy
PLALE OF CAUBRATION + Ettiel-type vand tunned of irsn Hasbeen derermined In accordonce with the GUn
= Fralugtion of mrasurement
dat - Guidk to the expresion of LnteRaLY In
ot L) cro! meastrement”
“Win diection trontal ea® 129 an
Diameter ufmoununc wart B e
Blodkige mt ahm LRV
Pracendidoning : 24 hours at amblent conditions,
Measuremant Condhion The aversge values during mreasurement are [73.9)°C, {50.6) XAH and {1011.8] hPa.

TABULATION OF ALY W,
The tabe on next azge.wenm rnnsurdnlms

Gilitrated by Appeaved sgnatory. L
[ Mr. Soraw. ITllimlIad a

c Mmmmpnmurmmpnd
[P

Wz, Patinya Bexiiehataen
Calibratian Deparment Manager
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THIS CERTIFICATE OF CALIBRATIQN MAY NEIT BE REFRCOUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODLICTION HAS BEEN DBTAINED
IN WRITING FROM THE LABORATORY



Cartificyie Number
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MEANAEMENT RESULTS * i g ;
F=ERBEER o
The wind direction sansor wias calbrated agalnst standard rotary encoder by compariion method. During calibration, the Measutement wal carriid out at 45° & g E = g = |= - %’ ;
intervala In clockedse and rounteriockuite disctions alter offset adjustment has been made, The flaw speed of wind funne! [vsually § m/s) ks kept constant = = 8
white thi sengor it rotated around ke vertical mis. The resuts of afibratlon and ausadaied meaturement uncerteimies are reporied In the table below. o E ig
R - . &3
b ypart [ §§°§ Eglale a alals ? g3
i Deres 1) aa ¥YEZS g =188 5 - E’jg
P ¥ 8 3 £ 2
.00 L a2 < § El
5008 2 % [
slatale|z]= a g g
000 5 fElg|da|R]|R = 3
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160,000 E g 2 3 3
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235.000 o 2 -
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Remarks 14 £ e E ] iS55 k 3 HEEE H
o B s:Ed:3ER|§|(%|EEEEE 2
Duainion ol yandard u 3 3 E !nz; g 8 g E D.
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Stopwatch Callbration Test Report
DGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Oate 3 Jan2q Nei Cal Date: 30 Jul 24
Calibration Dals : dan 24 Amblenl Tamperature ("G} 27
i . Ce
Baromelric Prossure (mmHpg): 754 Temperature {C): 27.0 Cahixaton ahaal No. : G-310124-BKK_FS0827 Rolative Humidity (%) : 5
= idi : .
fatlve Humidity (%) 50 Digltal Tomparalrs ID:  BKK_FS0327 Relorsnce Tamparnture 10 BKK_FS1144
Serinl No. ! Setlal No. © 201090006013
Refarence Stopwatch Dala Consola Control Meler Data Model: XC-570W Model : Dighcon-CO-YT-MS
Slopwaich 10 No. RYG_FS0540 Dry Gas Mater Ne. :BKK_FS0527 Maxt Callbrata 14 Aug 24
Modal; Faue Model : X572 Losaton - Digital T " Erv: PE resn i Fail
Serial Nov, E1B051 Serial Mo : 1508053 Ty s % 2 =
Cafibratien Date : 9 Dec 22 25 25 [] +3
. ] 58 ] 3
Certificate Mo, : E-2009018 % o o e
150 150 a 23
200 200 ) +3
Run No. | Tima Actual (m:ssxma) | Time Reading {m:ss) Diff. (ma} Dif. {min) 250 250 2 )
1 500:0 500 3 £.00005 300 300 4 S
500 501 1 11
2 5:00:08 5:00 8 060013 Probe ) I 1 n
3 B:00:09 500 9 00015 120 21 1 23
140 141 1 13
4 5:00:11 500 " 000018 Oven 0 01 ")
5 5:00:08 500 H 0008 128 121 - E:]
140 142 - +3
6 5:00:06 500 & 000010 Filer o 102 z =
7 5:00:06 500 [} 000010 120 121 1 )
140 141 1 23
8 5:00:08 500 3 0.00013 Bt r : 1 o
E 5:00:08 500 8 0.00015 Ll ¢ bl 3
20 20 0 23
10 5:00:07 506 7 0.00012 iotar o - o a
Average 0.00012 25 24 - ]
50 48 2 =3
50 0.00004 AUX o A a1 3
25 25 o 23
50 50 [ 1
MEE (M of i 1l i none

Calibrate by : Sobsit Fheicow prhvend Approved by W 1’7‘"”"’2’

Mr. Saksit Phalsanphisit Mr.Nmlhapol Jiengwareewong

Senbsit Fhaisn prees

Nloon, Tacgmmsrery

Mr. Saxalt Pnalsanphisut [ Mr.Natthapol Jlengwareswong)

Calibrated by : Approved by :

RYG Field Serdces Scientsl (4] RYG Field Serdces Sneciallst {1
RYG Field Service Sclentist (4) RYG Field Service Specialist {1) e ices Sciemtist (4) i

FORM MO F 06-027 REVISION NO.: 2 ISSUE DATE: 162720



FROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 31 Jan 24 Nozzie SetD. : BKK_FS0533
Calibration Sheel No. : ©-310124-BKK_F50532 Vernier Caliper 1D BKK_FE1123
Mozzle Diameter (cm.) Hi-Lo O +0,+ 0043
Nogzle 1D #
o [+ =8 AD Dyg
1 0.218 0318 018 0.002 .37
2 0.480 0475 0.474 0.006 0.476
3 0.635 0835 0.635 0.000 0.525
4 0.7 0792 o 0.00 a7
5 0.850 0852 0.851 0.002 0.951
& 1.088 1.080 1088 0.0039 1086
7 1.270 1.270 1.270 0.000 1210
B 1.598 1.600 1.588 Q.002 1599
¥hera : O o,
0.0 D; = Thers deterent nozzie dismeleds ot 80 degrees io
each olher. each measired he nearest 0025 mm, B
Ap = Maximum distance bewween eny wo diam eters,
must be = 0,100 mm,
D,. =0, +D,+ D}/
MEASUREMENT PLANE
Salsit Praise phtat M@“ 1"3”“"“"}
Calibrated by . Appromdby

{Mr. Sakall Phalsanphisut )

Field Soentist (4)

(Mr.Natthapal  benguareewong
Fleld Speclatist {1}

L o ar ar—— - B BA B

Stopwatch Callbration Test Report

Calibration Date : 9Jan24 Nexi Cal. Date:  9.Jul24

Barcmetric Pressura (mmHg) . BT Tamparatute (DC): 272

Ralativa Humidity (%] ; 550

Reference Siopwalch Data Console Centrol Meter Dala

Stopwatceh 1D No. : E18081 Dry Gas Mster No. | BKK_FS518

Modal : Fe0g Mode! 1 HC-572V

Serial No. - Serial No. © 1504025

Calibration Date : BSsp 20

Certificate No, : E-2003018

Run Mo, | Time Actual {m:sx:ms) | Time Resading {m:s2) Di. {m3) Dit. {min}
1 5:00:03 5.00 3 0.00005
2 5:00:00 500 -] 0.00013
3 5:00:09 500 9 0.00015
4 500:11 500 1 0.00018
3 5:00:05 500 & 0.00006
-3 50006 5.0 3 0.00010
7 5:00:06 500 ] 0.00010
B 5:00:08 500 & 000013
9 560:08 500 o 000015
10 5.00:07 so0 7 000012
Average 0.00012
0 0.00004
Clibrata by ; Solisil Pheiscrv phect Approved by: Puﬁ;"" :I"'r““"}

Mr. Sekst Phaisanphisut

RYG Field Service Scientist (4)

Mr.Natihapol Jiengwaraewong

RYG Field Service Specialist (1)
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Callbratian Dale : @ Jan 24 Amblent Temperature [T} T2
Calitvation aheot No. ;  C-0i1 24-BKK_F8051% Rolalivs Humidity {%): 56
Dinliat Tomparaturs 1D © BKK_FS0315 Refarance Tamparates (O RYQ_F50881
Saral No. : 1604026 Seriat Na.: 201090014818
Maodel ; XC-672-V Madel Diglean-CC-VT-MS
Next Calibrate : 13 Nov 24
Locabon ¢ Errar WRE Pasn/Fall
*C C *C
Stack [ a [ 43 Pass
25 Fil [ £ Fars
50 ] ] £
100 100 o 3
168 180 0 13
200 200 [} x3
280 2E8 a +3
300 30T o 3
500 500 0 £
Probs 100 00 ] Ex)
120 120 1] 23
140 140 0 3
Ovan 100 100 a +3
120 120 9 23
140 140 0 3
Filwr 100 100 a +3
120 120 a 23
140 140 ] 23
Exil 9 ] ] £
10 10 1] 23
20 20 o Exl
Matar ] a o +3
5 5 o £3
50 50 o 23
AUX [ a a 23
26 26 o x3
50 50 0 23
MPE 1 [Maximum o JL3LRR I vifRfinoy I
Sohsit F}m;mw,-m,.‘- W ]‘*‘r“"“}
Calibvated by Approved by :

Mr_ Sakslt Phalsanphisig

RYG Flekd Sarvice Sclentis) (43

K Nathapol Jiengwaretwong
RYG Flet Sendce Spetialisi (1)

FORM HO. F 06-027 REVISION WO 2 1SSUE DATE § Feb 23




Type 5 Pitot Tube Calibration
PROBE NOZZLE DIAMETER
CAL!BRATION DATA SHEET

Date Calibration  31-Jan-24 Due Date 31-Jul24
Calibration Data : 9 Jan 24 Nozzls Sel 0. : BRK_F50524 Pitot ID BKK_FS0532 Inclinometer ID BKK_F$1131
Pitot SN _ Vernler ID RYG_FS0533
Czlibration Sheet Mo, : C-630124-BKK_F50524 Vernier Caliper D.: BRK_F51123
HNozzle Diameter {cm.) Hi-Lo D+ Dy DY r3
Nozzle I #
5 0; o, 4 Cuq = Parameter | Value Allgwable Range Check
1 0.318 0318 .38 0,000 0.318 A ol -2.4 «10* < @l < +10° OK
2 0472 474 0475 0.003 0.474 aZ 1.2 10" < a2 < +10° OK
— — " B1 2.0 5" < BL< 45" oK
3 X y 0634 0.003 0834 gj':“ a2 13 < preeE oK
4 0.762 0.792 0,782 0.000 0.792 v 03 B N
5 0852 652 052 0.000 0.952 8 a.2 - -
s 09 " . Z=Atany 0.005 Z $0.125" oK
091 1110 1.082 o019 1.0 W=Atand 0.003 W £0.031" 1
7 125 1262 1.262 0.008 1.260 = 1 Dt 0310 | 0.188"t00.375" oK
] 180 1598 1500 0.003 1.600 ' Af20t 1468 | 1055 PA/OLS 15 Ok
L TEETD = A 0.81 2,1Dt5 A 3Dt 0K
D, D, Certify that pltot tube/porbe meets or exceeds all specifications,
Where © crlerla andfor applicable desTgn features and is hereby assigned a pitot tube
D, 0.0, = Thete different nozzle dlamemrs st 60 degreas to certification fact of 0.84 . See 40 CFR P, 60, App. A,EPA Method 2.
each olher, €4Ch Measured e Nearsst 0L025 mm. g
Ap = Maxbmym cistance bekveen By tvo dismelers
musi be = 0.100 mm.
B =i0,+ 0,4 0573
MEASLUREMENT PLANE
Sebsit ”‘u\a‘ﬁﬁhph‘cu‘ m"“- lurﬂ"-"’}
Calbroved by | Approved by Salistt Traig v pire J\Lﬁh 1‘7""“?
N Calibrated by ; Approved By ¢
(M, Sahsit Phaizanphisut) (Mt atthapal  Sangwareewong ) —_—
{ Mr. Sakslt Phalsanphisut } { Mr.Natthapal Jisngwarsewong }
RYG Fleld Setvice Scientst (4] Ry G Fiedd Servica Speclalist (1) RYG Fisld Services Sclentist (4} RYG Fleld Services Specfalist (1)

AL b R, - R ]

FORM NO.:F 06124 REVISION NOa D HSUE DATE! 25/12/23

ENTECH Calibration Certificate SA

LTI
Fuar
Certificate No: G 570052
Type S Pitot Tube Calibration Dats of lssue :  26-Jan-24
Instrument desaription @ Aue Gas Analyrer :
bate Calibratl §-Jan-24 Due Dat g-jul-24 Instrument model i Testa 350 New FEVIEW BY ﬂﬁﬂéﬂv P
ate Calllratlon  o-lan- ue Date -l Conuraf Unitseralna, @ OISBOD9B/1121 i
Pitot I BKK_F50523 Inclinometer ID BKK_F$1131 Instroment serialng. @ G2995047/1121 \ ‘m
Pitot SN - vernler ID RYG_F50533 IBroorcontrolne, ¢ RYGFS0SED }APPROVED BY ..
Manufacturer ¢ TesloSE & Co. KGaA ! 29
Probe sescription ;- * WEXT CAL. DATE /”’25
Probe model H
=I5 | parameter | val Allowable R Check frobe serislre: P
arameter alue owalble Range e Customer name 1 ALS LADQRATORY GROUP (THAILAND) CO., LTD.
L [:3] -0.2 -10%< 0l <+10° oK Custbmer address + 1M Phatihanakan 40, Phatthanakan Ruad, Kivaeng Phatthanakan, Khet Suar Lusng
¥ 24 -10" < 02 <+10° 0K Aangkak, 10250 Thaland
B1 -1.2 -5" ¢ Bl<+5° K Total pages of certificate : 2 Pages

N B2 -1.6 W5« f2<45° oK Recetving no. : L240266
" 1'1 Recelving date. PR TR 2]

- - Parameter of calibration @ Gas Callsration(Qwygen 2.50,10.04,21.02 %val, Carbon Manoxide 80,14,302,1003 pprr,

9.2 - - Nitrogen Drowce 30,14,80.56, 2015 pom, Nitrkc Omde 30,01, 151.5, 3225 pp,
-0.018 Z 50.125" oK Sulphur Digxide 50.36, 1008, 500.8 ppm)
0.003 W 50.031" QK CondRion of ULE T W
0.308 0.188" to 0.375" 0K Amblent corditicn 1 Allgl the Mezsurmenl ware carled out the stabilized lacotary
1494 | 1.05% PA/DtS LS oK Temperature 1 23 £5°C

0.92 210t < A<3Dt Ok Huanidiy 554 15 BAM

Calluration place t 177121 Sol Ngamwongwian 47 Yaek 48, Toongsanghong, Laks, Bangkok 10210
Pr ne.t This was calibrated by with Standard xture aCoMd ng

Certify that pltot tube/porbe meets or exceeds all specifications,
crieria andfor applicable design features and Is hereby assigned a pitot tube
cerification faet of 0.84 . See 40 CFR Pt. 60, App. A,EPA Mathed 2. The cakiraliont CerDACaE EXDIR UnCertinty af measuramient (s statec as the standard unteridiny of meassont

Aestiplod by cuvroe facor k=2, whiar fr & nommsl dstrbxtion comesponds 10 & covevdd prbadiiy of Joormeimarely 9555
THiS CErtiaNG 1 JPDRCd Gy 10 items uncker test Enveronmental conditar.
TAR Caldramn Certificae may aoe e mmoorciueed other tun &1 L except mibh the pemcson of Uhe ssung sbaralory.
Coakdration (EPHSCHES ITaLE SETAfUNE A SEA AT sk and The restdls relste only [0 e ReVr teiac/cativ ated.
TRUR CRAY S Cvivicate Crumens ard rcetnly ke b St i FO00 ICGSUNMOS JCTODRENG fo Dhe

to cakbration Work Instructon no, Wi-(1-28-C

Inrermaponal Systern of Lty (81,
Datg of eallbration 1 Z6Jan-24
Sonhsit Fhovvm g N Ty, v ﬁ W ¢
Callbratedby: Approved By : Mr. Rwanchai Khamdoung M. Norgluck Wongsettee
. Saksit Phalsanphisut d
{ Mir, Saksit Phalsanphisut ) (Mr.NaTihapa! Ilengwareswong ) Calibration Techniclan Technlcal Manager
RYG Fleld Services Selentist {4) RYG Fleld Services Speciafist {1)
FMCL09L Pev B Pageaf2 Issued Dalr 26/02/16

FORM NO.:F 06124 RIVISION NO.:O ISSUE DATE: 25/12/23

Entech Industrial Sokutier Co.Ltd,
17 121 S0 NEamwongwan 7 ¥aex 4B, Foorgsonehona Lake, Banckok 10240 THAILAND Tl © 2TT9-8888 Catbrobonnentect.cath
Tux D 0105536085521  wwewvontechoth




ENTE=ECIH Callbration Certificate 1%
T o
Certificate No.: G 670052

Standard References {Tahle L)

Standard Corilficata No. Veador Due date

Creygen [ 02) 2.50 % Vol 2912723 Urge Ir-Auy2?
Oxygen (02} 10.04 % ol CG-0153-21 Nt 1B-Nov-26
Oxxpgen (021 24.02 % Vol CG-Doal-22 Nimt 10-Feb-27
Carbon monaxide { €O } 80.14 ppm 0G-0040-22 Kimt. 14-Feb-27
Carbon monaxide ( €0 ) 302 ppm 1815422 Linde 16-Jun-25
Carbon mandxide { €O ) 1003 ppm 5847 Linge 10-5ep-25
Nitrogen Dioxide ( NOZ ) 20.34 ppm praters Linge 2-Ag-24
Mitrogen Ghoide: [ NO2 ) 8096 ppm 328421 Linde 262024
Nrtrogen Diaxida ( NOZ2 ) 201.9 ppm 197521 Linde 17025
Nitrlc Oxide { MO ) 30.01 ppm (6-0014-23 Nimt 19-Feb-25
Nrtric Oxide { NO ) 151.5 ppm 0161/71 Linde 22 Jan25
Nitric Onide { MO ) 322.5 ppen 1974420 Lince 17-Jul-25
Sulphur Digxide { 502 ) 50.36 pom 2004/23 Linde 17-)ul-25
Sulphur Digwide { S02 ) 100.8 ppm 350722 Linae 09-Nive: 249
Sulptue Digxdde { 507 ) 600.8 ppm: 2003/23 Linde. 17-Juk-25

Heasured room conditons

Termperature H 232 °C  Humijry ;605 MRH Pressure I 1013.4 mbar

Caflbration ¢onditions
Gas Temperarure © 23 “C Flowrale @ 1,200 mifmn Gaipeessare ¢+ 10171 mbar
Callbration Results {Without adjustment} {Table 2)

Standard Mean of Uncertainty
Parameter of Standard Eror

Values ;14 12}

07 (Vo) 250 246 004 015
02 (Vo) 10.04 9493 .11 .20
02 (Vo) 21.02 21.00 0.07 230
L0 {pom) B0.14 BO 014 e
€0 {pom) 302 302 a 60
€0 {ppm) 1003 1005 2 12
NO2 {ppm} 30.34 301 9. 80
HOZ (ppm) B0.56 B1.2 028 8.0
NOZ (ppm) 2018 200.8 L1 12
NO {ppm) 30.01 31 D) 50
NG (ppm) 15185 152 0s BOD
NG [ppm) 225 321 -1.5 12
862 {pom) 5036 52 164 60
i 502 {pom) 1008 i 1.2 c¢a
502 {pom) 600.8 B3 2.2 13

Remark : 1 cmolfmol = 1 ¥vol, § pmoifmol = 1 pom.

End of Report

FM-CL-DI-C Rew X Page22/2 tsyard Bate 26/02/16
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EINR. Lokl Cunghoh 10210 THAILAND Tel O-2779-888E Calbautrir 3o tech oo th
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Certificate No.: G 670280

Standard References  (Table 1)

Standard Cortificatn No, Yendar Due date
Oaygen { 02 ) 2.50 % Vol 217723 Linde I ha2?
Ouygen ( 02 ) 10.04 % Vol C6-0153-21 Nimt 16-how-26
Oxygen (02 ) 21.02 % Yol CG-0041-22 Nimt 10-Feb-27
Carban monqxide { CO ) B0.14 ppm CG-0040-22 Kimt 14-Feb-27
Carbon mondxide { €O } 302 pom 1915/21 Unde 16-Jun-25
Carbon monaxide { €O ) 1003 ppm 2584/23 Linge 10-5e0-25
Nitrogen Dioxide { NO2 ) 30.24 ppm 703/22 Linde 22-Aug-24
Nitrogen Dinxide { KO2 ) B}.32 ppm IMN1 Linde 1412026
Nitrogen Dioxide: { NO2 } 201.9 ppm 1975713 Linge 17-Jul-25
Nitric Oxide { MO} 30.01 ppm €56-0014-23 Kiml, §%-Feb-25
Rltric Oxide { NO ) 151.5 ppmn 0161723 Unde: 223025
Nitne Omde { ND ) 322.5 ppm 197423 Linde 12-7u-25
Sulphur Drosxlge { 502 ) 50.36 ppm 200421 Lnese: 12:3ul-25
Sulphur Dioxide { 502 ) 160.8 ppm 350722 Unde 09-Now-24
Sulphur Gioxide { 502 } 600.6 ppm 2003423 Linde 17-Jul-25
Measured room conditions
Temperature H 226 C  Humidey :64.3 %hRH Pressure : 10066 mbar
Callbration condltlans
Gas Temperatu-e 24 *C Flowrate : 1,200 m/mm Gaspressure @ 1019.2 mbar
Callbratlon Results (Befor adjustment) (Table 2}
Stzndard HMean of Uncertalnty
Parameter af Standard Errur
Values woc [£1]
02 (Vo) 250 244 .06 015
Q2 {(%wvol) 10.04 9.92 Q47 020
Q2 {%avor) 2102 2 AL D.30
€0 (pom) BO.14 80 <14 30
0 (pam) an 301 -1 al
€2 (pam) 1003 1001 2 12
NOZ (ppm) 3034 228 254 a0
NOZ (ppm) 8132 14 782 8.0
NOZ {ppm) 0.8 1915 -10.4 12
NO (ppm) 300t P 201 80
N (ppm) 1518 147 4.5 8.0
NO {ppm) s 308 -14.5 12
502 (ppm) 5036 52 10 60
$02 (ppm) 100.8 101 22 ]
502 (ppm) 6008 559 1.8 13
FM-CLO3-C Rev.8 Pagulol3 Issued Dote 2070216

Entach Industrial Solution Corl td, —
17 121 Sol Namworgwen 47 Yaek 48 Toorsengrons. Laksi Banskek 10210 THALAND Tol. 0-2778-8808 Lalir piwwrientoe codh
Tax I} ICOHADAGHI  wrvveasriivehcolb

ENTECIH Calibration Certificate B&F&
e “M ELAL 147
e Certificate No: G 670280

Date of Issue: 25-Apr-24

Lustrument description Flue Gas Analyzer

Instrument model Testo 350 New

Cantred unit serfal no. 0358018271121 T 2 PPROVED DY H/)—-—ﬂ;ﬂ.
Instrument seral na, T 6298504971121 :

1D n. or coatral no. 1 RYG.F50564

Mautacturer © TS Co. Kaah ! vanr oL, pate 2004 125
Probe description -

Probe model -

Prabe serial no. -

Customar name T ALS LABORATORY GROUP {THAILAND) 0. LTD.

Customer address 3 104 Phatthanakan 40, Phatthanzkan Road, Khwaeng Phatihenakan, Khet Suan Luang,

Bangtok, 10250 Thaliand
Teotal pages of certificate @ 3 Pages
Receiving na, 1 L-241408
Raceivinp date, + o 1l-Apr-24
Parameter of callbration @ £iag Caliration(Quygen 2.50,10.04,21.02 %vol, Carbon Monoxide £0.14,302,1003 op,
Mitrppen Cioxide 30.34,60.96, 201,9 ppm, Nitric Oxide 20.01, 151.5, 222.5 pam,
Sulphur Daodde 50.36, 100.8, 500.8 ppm)
Condition of LUC. i Used
Amblent £enditlen t Al of the Measurment ware carled out He stabilired labotary
Temperature. 1D x5°C
Hurnidity 155+ 15 RN

Colibration place 177121 Sal Ngariwangwan A7 Yaek 48, Toongsonghong, Leksl, Bangkek 10210 THAILAND

Calibration procedure no.:  This MsUumem wis cabbralod by comparison with Standand g mixlure according
to cadbration Work Irstruction no. WI-CL-28-C

The Cabtyanon aevtoeate crpanded LAReriainy of fIAISoment is ST as e STaaive uncsriainty of measurent
Humpbing by covsage factor kw2, reivic) Ao & normad Bstntion Conesaonds 10 4 Loverape produlaliy of aparoamalely P55,

This crpfieale 5 apoied andy [o frem wnger et Envirooment ¥ candiaian,

Hus Coidrapor CErpiicate may nor bi Aeporiarad otfs thaer &1 7l exvepd with Die permission of the xsting boraloey.
RN v BCARPE thOUT St anc 3ead nalt T Arcd The resials relste ondy fo e emis Acedeatiraton

T CARDRASON COTEICMe daurments ane racriibity 9 Aalional SIandiTs, whict AN METsLeament aeeanding £ e

BTN Systam of L (51,
Date of calibration 1 Meaprad
Mr. kwanehal Khismdaung M3, Nonglack Yiongsertee
Callbration Techniclan Technical Ranager
FM-CL09-C Rev.8 Poge 1ot Tsued Dare 26/02/16

Entech Industrial Sokisn Co.Ltd,
17121 Sol Hgamwengsvan 47 Yeeh 48 Tuorkso ghone Lakai Bangkok 10210 THALAND To' O-2770-FRAS CalluntonTentech gath
Tux 1D IGSG36036581  wwwentechoodn

ENTECIH Calibration Certificate

E Ty

R Certificate No.: G 670280 — v
[ Results (After (Table )
Standard Mean of Uncertalnky
Parameter of Standard ©ror

Valuse e 1£)
o2 (%vol) 250 244 -0.08 a5
o2 (%Vol) 10.00 .92 012 620
02 [%vol) 202 2112 010 030
€0 {ppm) B0.14 8o 0.4 30
€0 {ppm) 0 30 - 6.0
€0 {ppm) 1Dz 1001 2 12
02 (ppm) 30M b2 47 80
102 (pom) aL3 B0.2 112 B0
02 (pom) 2019 2001 08 12
NO (ppm) 300 an .59 80
NO (ppm) 15L5 15 15 20
KO [ppm) 715 324 15 1z
502 {ppm) 50.36 52 16 e
502 (ppm) 150.8 101 0.2 50
502 {ppin) 5008 599 -Li 13

Remark ; | omalimol = 1 %, 1 umol/mel = 1 ppm,

End of Report

FR-CL09-CRew B Fagedof3 1ssued Date 26/0L/16

Entech Industrial Solution Co.Lud
17 121 5ol Neamvongvan A7 Yack €8, Toonzmonghorg. Liks. Banskok 10210 THALAND Tel U-2770 859 Callx alontumiochaoth
Tux ID 0105536035501 wewwentech cath




Sartorius (Thailand) Co,, Lid,
120 Rama ¥ Road, Husykwang, Huayimang, Bangiok 18310
T 18, el

SARTORILS

il
NSC-THHTH 37001

Q’ k EAUBRATION 428 REVEWBY . Thow 1 e
@If‘f Jﬁ .lr@ of Calibration | "= ~Fss

NEXT CAL. DATE ., 1'1101‘11015

Mode! Nunber ;  MSU2245-100-DU o] No.: 24BCI0073
Description ! Anahytical Balanee Issusef Date:  Friday, Pebruary 23, 2024
Serial Numbar: 0031709552

Referanze No. : 225198
T No. : RYG_EN0003

Manulacturer:  Sarorius Page No.: 162

Cuslomar Nama : ALS { sboratery Grou; alland) Co.,Ltd. (Rayong Branch

616/40 Moo 5 T.Maenam Khy, A.Pluak Dasng, Raysng 21140, Thalland.

Celibrated Place : ALS Laboralosy Group (Thalland) Co., Lid.(Balance Roem)

836/10 Moo 5 T.Maenam Xhu, A Pluak Daeng. Rayong 21140, Thaltand.
Calibrated By :  Mr.Chonchal Inlhana

Calibration Date: Thursday, February 22, 2024

Pracedure No. : This calbration was conducted by

Using Inhouse celibetion procedure number 441003}
Bazed on UKAS LAB 14; 2019

Malrological dalm ;

Ambients Condifions:

Copacly: __ 220 g Readability: _ 00001 g Tomperatum ; 237°¢C " 50°C
Hi ity »

Reasons for callration p:';'L”I:z M: 10.6% RH

O Sowinsmiaton ] Saice / Rapaietd (7] Racalbrationy Mabmmapn Eguipment Conditian; %l 0pana [ Far

Measurement Method UKAS Publication Ref :Lab 14
by ¥ which s obtalned from the standard uncerlainty muttiplid by the

The the
wvarageuclertk-?) to pmv!de L] marcl:anndanu of ap

v B5%. 1L 1 n with lha Guide to

(GUM}, The rificale ok Lha i & National
realiss the unltaf g 1o thy bl
ot iy the Stendard Syslem of Unls (SI). Reporl of Tolerance came borm (ig of
Traceabillty:
Madst Number | Deseription Traceablity Cetificats No. Dug Date
YCS011-522-00  |Satorluy weight sel 1mg « 500Dg £2.¥E5041-522.00 TCS M23081975 23-Aug-2025
MHB-2B25D Humidfy/BaromatenTemp Luiron MHE-19280 DKSH £16231845 R3-Aug-2024

This carlifizaty relata and apply this equipmant only.

Thit eanificate may na be ther than Ln fult excent with { ![\.,._. 3
the priot wnitten apprval of the Veriftation Operalion Dmlfe: e —
Sanofiu (Thailand) Co,, Lid,

§07 FM33 3 February 2022 Mr.ehonchal Intrhane{Tachnical Manager)

VE> AW

Lotho.___ 2aa41631
ALS
ANALYZER CALIERATION DATA
Cliant : Qulf 184 Co, Lid. Location : slioa HRSG 44
Date H 23 May 24 Taat Oparator ¢ Sakalt P,
Q; ANALYZER
Modsl : _ TELEGYNE API 200EH Berlal No. : jaz]
Span (%} P a— -
Tylinger Vahis Tnital Analyzars Final Analyzers Diffarance
%) Calibration Calibratian (Percent of Span)
Responas (%) Rlle.n (%)
T .07 08
K TIT TS0 08
300 1657 155
TELEDYHNE APi 200EH Sarisl Na, : 4
Span {ppm) :
Cyiinder Valuw Initial Analyzers Final Analyzers Diffaranca
(ppm) Calibrulio {Parcent of Span)
Wl
[Z87c Tan TT0 5 07
LDw-Le\reI =Ty LR ) F2I7 007
[ e JLEKD] 18435 LLERI:] 792
BOZANALYZER
Modal : TELEDYNE API 10EEH Sarial Ko, : 47
Span (ppm} 00
Cyindar Value Tniiial Anslyzers Final Analyzars Tifarance
{ppm) Cutibralion &allbration {Parcent of Span}
Responss
00 . ; TIT
an-l.eval T LCAE] 7857 TETE T2
TSR0 T50.0% 15957 [ Xk
€O ANALYZER
Modsl : ___TELEDYNE API 300EM Barial No. : a1
Span {ppm) P —
Zylindar Vahis Tnitlal Anutyzars Finar Ansiyzara Oiffrance
(pam} L
[Zero Gen 70 1 (K
[CowZLoverGaw | FEEL) 79.43 79T [ X
Soan Can 0740 LOTR TIE T
Callbraled by
Sl
(Mr.Baksil Phalsanphlsul )
Environments! Fisid Belantat {4)
FORMNG.:F 06007 REVISIONNO: 4 ISSUE DATE: 180124
Page..ot5. A Lty G

Sartorius {Thailand) Co., Ltd.
129 Aame § Aoad, Huaylossng, Hulrkwing, Eanghok 10318
Tol; +26.2843 8384-0 Fic +88 20438367, i-insll sdivicn \hallandgsariorius.com

SARTORILS

ﬁ of Calibration

Model Numbar:  MS5U2248-160-DU Certificata No. : 24BCISITS
Description : Analylical Balance lssusd Date:  Friday, February 23, 2024
Seral Number: 0031709562 noe No. ¢ 228198
1D He. 3 RYG_ENODC3
:  Sarorius Pags N, : 2012

Calibration Results : Without Adjustment

Repeatabllity Ecceniriclty (Off-center loading emor)
. mtighing f e yialded by fhe diferenca babstn e
undr o il oA a0ried Js pliced fowd, Lé. 13 & 14 od muzimin mlnhv,ﬂmdhlﬁl
rapaiacy. n i ™ B rlo
wcpenss u:umquz:':mu‘ unmmmlmucmmmnmmmmnm
Naminal Value : (Low Load) 20.0000 200.8001  |hemingl valug : 100 q
20 g 20,0000 200, 0000 Tolerance 00004 9
Tolarance 20.0001 200, D001
00001 g 20.0000 2000001 _ Dliiarance
20.0000 280.0001
Nominal Vaiue ; (High Load) 20.0000 200.0001 2| 0.0000
200 g 15,9993 200.000% 8] -p.0001
Telerance 20,0000 200.9000 T n A 0.0000
6ot g 20.2000 2006000 i 5 [ o0.0001
20,0000 200.0001 5 N
Standard Devialion 0.00005 0.00005
Linearity
Ay, atso cald o Sk . v of & weighing lrstrmsel e the Tnear siops.
Tolerance 0.0002 ]
Nominat Value Conventional Mass Valus Displayed Value Devialich Uncertainty
:1] o)} )] {a) @
0.01 9.0100 0.01C0 0.0000 0.00013
Q.1 0.1000 0.1000 0.0000 7.00013
Q.5 0.5000 0.5000 ©0.0000 0.00Q13
1 1.0000 1.0009 0.0000 0.00013
E) 35,0000 5,0000 0.0900 0.00013
10 10,0000 10,0000 Q.0000 0.00013
20 20,0000 20,0000 ¢.0000 0.00013
50 £0.0000 50.0000 4.0000 Q.00024
100 100.0000 99.9999 -0.0401 0.00018
200 200.0000 1838.895% —0.0001 0.00029
End of Repert.
SOP FM 3303 February 2022
lotho. _ saerass
AL
SYSTEM GALIBRATION BIAS AND DRIFT DATA
Clisnt Gulf T34 Go,, Ltd. Locatian : WsnaHRSG {1
R 23 May 24 Tast Dperatar : ukalt P,
Oy ANALYZER
Cylindser Sonc, (%} ;1880 Span %) : 2
[ Inltial Yalu Final
Calibration Syslam System Diift
Respones Galibration Cal Blas 1% of Span)
Responas 1% n! Span)
[Zor0 Gan EKik) 003 T8
Upacale dan 537 55T o 55 T3
NOx AHALYZER
Gylindsr Cona. [ppm} : A8dar Span {ppm) : 200
O, Analyoer Intial Valuss Final Vaiuss
Calibration Syslem Tlam Systam i
Reapotiss Gal Blas Callbralion Gl Bl {% of Span)
(% of Bpan) [ 2 . [% of Span}
Toro Can TIE 00 X 007
Up acale Gan TEa 35 LY TEI 08 02 X
503 AHALYZER
Cylinder Sonc, {ppm) PR Span {ppm) : 200
B0, Analyrar Initlal Values Final Valuss.
Callbratlan System ysiam Alem Sylem ot
Response Cwllbratian CalBlas clllhullor\ Cal Blas (% af Span)
Renponss of Span] [% of Span
LEL] 0.05 E 0.01 l_ﬂ'FL 0.0%
v [ T5038 [ oo LKL SELE]) LX) T3 |
SO ANALYZER
Cylindar Gone, (ppi) 1 407.40 Span [ppm) 1 500
CG Analyzer Tnilat Valuas Final Values
Calibration Tyatem Syetem Systam Splam Drift
Respenss Calibrallon CalBlas Callbration Cal Bian (% of Span)
Rexpan: (% of Span) Responss % of Span)
208 -0‘05" [X —‘—n-f" U0
[___atrag 73| 00 0730 [L:5) T.01

Lallbratad by

Sobot P

{Mr.Sakslt Phalsanphisut )

Environmental Fisld Sclentisl {2}

FORMNG: F0BD6Y REVISION NO.: 4 1SSUE DATE: 185124

AL Lubgretory Growp
Page.24ts.



ALS

Run ¥ 1
Cliant Quif T84 Co, LHd. Loexibon sldes HRBG 11
Data My 24 Teat Oiparatior SakaitP,
Stast Tine 13:40 Finish Tima 1420
80, Amalyzer Mol TELEDTNE APl {0EH Sarial Mo, a7
NOJO, Analyzer Modsl TELEDYNE APl 700EH Serisl Mo, D
COKCQ, Analyzer Modsl TELEOYHE AP J00EM Sarlul No. £
Tima {min) O, 0 CC, 0 NOx {ppm} 50, ppm) €O {ppm} Ramark
ED o7 435 X
£l T 51
ES] .00 i
E) 0 3% K X
e 05 3 .28 .18 [
EQ [ ) 35 35 (X
JEET) 407 ) 437 37 [
12:47 14,00 20 1436 38 .50
JEET) 1407 23 [LE]) 35 0.8
[EED) 1407 ) a4y 35 [
13:60 14.97 20 1445 .25 05!
13:61 14.97 380 14.50 .25 0.5
13:67 14.08 3.0 1445 0.12 0.0;
$3.63 14.08 388 1443 £.32 0.50
1354 14.00 EXT 1443 0.31 .54
1356 14,08 3.8 14,50 0.3 0.50
13:68 14.06 381 14,54 0.21 0.58
13:67 12.07 3.%0 14.30 0.3 D.50
123:68 14.07 3.80 1441 0.29 0.50
13:68 14.07 3.8 14,38 0.29 0.53
142 14.04 3,80 14.55 [ 045
Aversge 1400 340 [ ©.20 2.5¢
f'p&,f;‘?
{Mraaksh Phalanphisut}
Envimnmantal Flakd Scientist (4)
FORM G FOd08 REVEOW 0. 4 BSRUE DATE. 1452
ALS Labormory Cooi
Page.ot .
Aun¥ 3
Cllam Gulf TAd Ca., Ltd, Loculion Uiz HRSG 11
Dals 28 May 24 Tant parmior Sakult 7,
Start Time 1422 Finlah Tinw 1442
B0 Anslyzer  Wiodet TELEDYNE APl 100EH Sarial No. 4t
NGO, Anatyzer Madsl TELEDYNE API 200EH Serial No, T
GO0, Amalyrer Mods! TELEDYNE AP) 300EM Serlal Ho. 451
Time [min) 02 0%4) CO0: (%) NG [ppm) S0, {ppm) GO {ppm) Remark
12:22 [IRE] 3.08 .81 ©33 0.95
1423 W 3.68 R 634 035
1424 14,13 388 .7 (XD 0.34
14z 1433 EXT) 1487 [53) LKl
a8 1402 385 1469 o2 0.97
1a:27 1492 EE) 1453 031 035
14:28 1 3.88 14.78 0.29 aaz
14:28 1315 38T 1403 0.7 032
T30 4.4 368 15.08 0.2 0.3
1431 14,15 EX3 15,10 0.20 [X]
14:32 414 3BT fEXT) .28 031
=5 [CAF] TEE .18 0.30 (¥
434 [IXF) 369 1508 0.28 [
1435 1401 3.60 1488 0.28 0.30
1436 [IKE] 3BE 4,73 0.2t 2.5
1837 [TKF3 368 487 0.27 0,31
TeaE ELXEY 3.87 1483 0.28 [ET)
1439 [IXE 2.67 1485 0.26 0.26
1440 1438 2.68 1505 0.2 0.24
%41 T4 FE) 15.08 o.aC [EH
1647 1436 FET) 1508 (¥ 0.20
Avarage 1413 328 + 0.20 (X5
(MrSuialt Phalsanphisut)
Errvironmental Flald Sclantst (4)
FORMNG. FDSDS AEVEIONND. { 1SS DATE: 10124
Page.S.at5,

ALS Latrrcry G

ALS EMISSION TEST RESULT
RAun # z
Chant Gull T84 Co,, Lid. Location Uod HASG 11
Bale 28 May 24 Tosl Opanator Baak P,
Stat Time 4; Finish Time 14
80, Analyzer  Mode! TELECYME AP 100EH Seclal Mo, a?
HOL0, Anstyzer Modsl TELELTYNE AP 200EH Sedal Mo, T4
CO/T0, Analyzer Modsl TELEDTNE API 300EM Sedal M. 451
D3 (%) COu A HCx (3pm) 30, {ppm} C0 {ppm} Ramark
. 05 0 .54 28 (A
07 89 3] 2T 13
08 80 50 i A7
.08 ) 57 20 5
.05 3 63 3
.05 X 57 25
o7 o1 ] .24
o0 =3 ) .74
.06 X 1 .23
.06 X a8 .22
.05 X 08 .23
I X 78
24
.09 X .48
IXI] 38 [XD ; A2
[XX] Z 82 E) E
[LX[] X [X1) a7
[LXE] .38 100 E
14.13 A0 4.70 s &
14.12 300 14 89 2.8 &
14.13 3.80 1488 0.34 A0
1400 31.88 14.83 0.8 .43
{NrBakat Phaissnphisd |
Envvironmantal Fleld 3ciantist [4)
FOAMNG. £ OB000 AEVIIONND. 1 BBUE DATE 106124
ALTLbbo o Gre
PageA4.0l5.
Lot No. 24441844
ALS
ANALYZER CALIBRATICN DATA
Clisnt : Qulf 184 Co, Lid. Localion iy HRBQ 12
Date 28 May 2a Tasi Oparalor athapotn T,
0, AHALYZER
Modsl 1 __HORIBAPG-I50 Saral Na. b TDSARD
Bpan (%) 25
Tylinder Valus Initial Anatyzers Final Ansiyzere Ditfarance
%) Calibration Calibratl {Parcent of 9pan)
Respanss (%) Responss (%)
or5 Can LR 0.07 6.0 000
[Cow Lavel Gan TID B.20 T.27 K]
[Eoan an LLET T840 T80 LAE)
MO ARALYZER
Madel i __HORIBA POIS0 Sarlal No. : TDAAROKP
Span (ppm) 100
Cylindar vilis Tnital Analymars FInal Analyzars Differance
(ppm) Calibration Callbration [Parcant of Span}
Ranponss {pom} Rasgonss (ppm)
|[Z8ro Cas LR 07 U7
CowLevel Can TITE TIT5 [:%:L)
D TE5T BZAE LEH
802 ANALYZER
Model = _ TELEDYNE AP{100EH Barlal No. H 410
Span (ppmy s 160
Tnillal Anslyesrs Flnal Analyzara Diffecence
Callb n Calibration {Percent of Span)
ras {ppm
[Zaro Gax 000
v Level Gas (XY 0.0
[Zpan Cax TITE 7005 LR
€O ANALYZER
Modal 1 __HORIBAPGASG Sarisl No. H TD2ARGKF
Span (ppm) 100
Cylinder Value Initisl Anatyzars Final Anktyters Cifferance
trpm) Callbration Callbration {Parcan of 8pan)
n:
[Zera Can T00 700
[CawLovel Gan 5487 LLE:k) 07
e Li:RL) 7873 [XH

Pagei.cl5

Gulibrated by

Sn.'\‘rm‘lWTLT

{ Mr.Sxhapem Thakesw )

Envircnmenia! Flsld Sclentist (3}

FOAMND. F o002 REVISION Q. 4 |3SUE DATE: 180124

AL Lataretory Graup



Lot Ne. 24441841

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA ALS
Gllant : Qulf T34 Co,, Ltd. Locaticn : Uino HRSS 12 EMISSION TEST RESULT
Data 28 May 24 Tast Opei : Sathaporn 1. g .
O3 ANALYZER Cllant Gulf T84 Ce, Ltd. Location Alsing HRSO 12
Cylindar Cona. (%} : 1807 Span {%) : Dats ETTY Tuat Oparmior Setrapom .
©, Analyzor Initial Yature Final Valuss un Time 12:00 Finleh Tima 1320
Catibration Syviom Syslam Tatm | Smam Drift 50, Analyter  Wodsl TELEDYRE APL 100EH Sarlal Mo, 410
Responea Callbration Gal Blas Callbration CalBlan {%of Span) o yrr—
il ol o) 30,70, Analyrer Wodel HORIBA Sarial Mo, 0
058 .04 A . I €OICO, Analyzar Mode! HORIZA PGS Sariat Ha, TORARGKP
1600 ELAF [5F] - 508
MOy ANALYZER .
Cylinder Gane. [ppm) : 3261 Span (ppm) : 100 Thirta finln} 0, (%) <0, (W N [ppem) 30, [ppm) O (ppm) Aemark
13:.00 13.68 04 .24 0.8
NGy Analyzer Intial Valuea Final Valuaz ot e Y w7 ] w5
Callbration Byvtam Sptim Byiem crit 303 538 3 Tr3 o5
Response CalBlas Calinrallon Cal Blas {% of Spar) < e o ey oin
onen % of Span) - 2 ~ : :
[Tmseals ta Lk #1 ;L) LHEL A1) T0T 1205 303 1338 [0 0.81
13:08 X3 1288 .20 0,54
soummacn . L T
Cyllndsr Conc. : T0.70 Span (ppm} : 100 E - E - -
o  Gone. (ppm) pan ppm} 13:00 .43 .21 10.99 26 .69
30, Analyzar Tolliaf Valuss Final Vaiums 13:40 .6 L] 1084 .24 .54
Calibration Sytem Bymem System Gystomy, orin i34 .63 L] 1ar X .64
Raspanas Callbrallon Gal Blax Calibration Cxl Slan (% of Span} 13:1. .61 20 31.68 .28 64
% ﬁgg.n) [% of Span) [EX] =] €8 1182 .28 =
(K] [X G0 [N [F3 352 E] KT 5
TG T T 303 [ : 1350 30 0 5
T 388 B4 =
CO ANALYZER . O 388 80 3
Cylindar Cona. {ppm) 1 1974 Span (ppm) : oo 1 T3 a8 58
1 3.8 72 . 0.58
CO Analyzer Tltla) Valusa Final valuse 33 347 6z T [
Gallbration System Sywtam Symlam tem Drif
Respones ation 2l Blas Callbratien Cal Bias (% of Span) a2 178 27 o8
pan (%of SP )] % MSFn!
Zoro Cav (i) [ S| X A - ; S X N
Up wale Gas &R o L Y10 [k 3.7
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{ Mrmhapormn Thakeew |
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[MeBathaporn Thakaew }
Environmental Flsld Scientist (1)
FORMNO: FOS083 REVISIGNHO: 14 [S3UE DATE: 1801724 FORMBO . FORi80 AEVIIGHHO: 1 (33UE BKTE 1801724
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ALS Lavorerory Goup
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ALS EMISSION TEST RESULT
ALS EMISSION TEST RESULT Runw ;
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o ] o L SO, Analyzsr  Mods! TELEDYNE AP1 100EH Satial No, 440
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NOJG; Analyzar Modsl HORIEA PG50 Barial Ho. TDAARONP
8O, Analyzer  Modda! TELEDYHE APl 100EH Sortal Ho, A0 o o e
An; .
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COK0, Aratyzee Modal HORIEA PG+350 Serlal No. TORARGKP
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All.gas . ﬁ":”““gfg:“' Gases Alrgae peetalty Gusos
b ), . 24.1 m":u:':':.« o Alrgas_ 6141 Eartan Rosd
an Al Liquidds eompany hrmrizsdville, PA 16949 - Bldza
Pr— A1 A Liukls copeny Plimsicauville, PA 19545
Alrgascom
CERTIFICATE OF ANALYSIS CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD Grade of Product: EPA Protocol
. ) Part Number. ED4NIZSE15A021C Reference: Number:  160-402020168-+1
Customer: AIR LIQUIDE Cylinder Number, GG 700500 Cylinder Volume:  144.4CF
{THAILAND) LTD Labermtory: 124 - Plumsteadvills - PA Cylindsr Pressure. 2015 PSIG
Parl Mumbar; EC4NIB9EIHADDOZ Reference Number:  160-502340013-1 PGP Number: A12021 Valve Dutlat: 680
Cylinder Numben; GMNOD27210 Cylincer Valume: 2412 CF Gas Code: CO,ND,NOX. 502, BALN Cerification Date:  Feb 22, 2021
Laborelory: 124 - Plumateadvitle - PA ‘Cylinder Presaure. 2215 PSIG Expiration Date: Feb 22,2020 —
PGVP Number: A0z Valve Oullet: 660 Carificaton PO In Bccontancs wi "EPA Traceabilfy Proncal ke b 2012 documant EFA
Gas Code: CO,NO,NOX,S02,BALN Cerlificalion Dale:  Feb 11,2022 R N e oo o i e e n
- r s atherwisr noted.
Expication Date: Fub 11,2030 m— Do Noi s Thas bricw 100 oui. L. 07 .,
Catficalion, o Iy RGtrdance with *EPA. THcHsbill Prolacol for Anpey #hd Carthcrion of Qasscus Calfbrelion Standats {May 2013 documenl EPA -
mwmmn aLay proceducse Batad. mmmmm e o raiee cartecton s o oy e ANALYTICAL RESULTS
uncerialrty a3 clated below with & miziuro. A1 L Componwnt Requestsd Aetual Protocol  Tota) Ralative Azsay
- " profmola bala rissa M- noled, Concentratian  Concentration Wwthod Uncortainty Dates
Do ot Usy Thip Cytdar beiow 10003 Lo, 07 £ NOX 55,00 PP 56 PP ] - 14% NIST Tracassie T2N5/20Y, D2IZZ2021
ANALYTICAL RESULTS CARBONMONOXIDE 5500 FFM 5484 FPM G +- 0.7% NIST Traceable 02152021
R d Actual Protocol  Total Relutive Assay NITRIC OXIDE £5.00 PPM 5489 PPM o +.1.7% NIST Trncanble 2182021, Q22202
SULFUR DIOXIDE. 53.00 PPM 55585 PPM o 4 1.0% NIST Tracensk 018202, 0273272021
Conganiration  Concentrallon Method . l.Inmmln_t_y Datss NTROGEN Balance .
NOX - 800U PEM B229PPM Gt +- 1.0% NIST Traceable 02042022, 02115~ T -
CARBUNMONDXIDE ~ BO.GOPPM 78.48 FPM G +-D8% NIST Tracesble 020472022 CALIBRATION STANDARDS
NITRIC OXIDE 80.00 PP 8205 PP <1} /- 1.0°% NIST Traceable T2Mar2022, 0211 Typs Lot Iz Cylinder No Gorcentration Ungertainty Expiralicn Dats
SULFUR DIQXIDE 20,00 PPM 7815 PPH &1 +-0.9% NIST Tracesble 020412022, B2H1L NTRM VOG0TS0 COAMA5E 4360 PPM CAREON MONCKIDEIRITROGEN  +-0.6% Feb 13, 2026
NITROGEN Balsrcs PRM 12306 DSB50ZS £.91 PP AIRNITROGEN BIOXIDE 20% Feb 20, 2020
[re—— NTRM 20001104 ceroTses 48,82 7P NITRIC DXIDEMITROGEN L% Fab 02,2025
CALIBRATION STANDARDS 3 GHIS 124206648 ceazror 4,026 PPM NITRGGEN CIOXIGENTROGEN FELY Aug 15,2021
E NIRM 0141709 RALOIVGG  A9.8T PPM SULFUR DIDXIDEMITROGEN o-10% Jun 20,2022
ryp. totiD cyllnder No C—_onclmrlllon Unmrulnty Expi"‘--‘“" Dat “Trae SR, PRV ot RGN Nt abave i ony in nederenca o the GALS ubsd in the Ay #10d nol part of the anabis s
NTRM 10212 KALODATIT 0548 PPM CARBON MCNOXIDEMITROGEN  +-0.5% Det 15, 2024
NTRM  200890-16 CC723108 88.51 PPM NITRIC OXIDENITROGEN +09% Oct08, 2028 ANALYTICAL EQUIPMENT
NTRM  200610-4 CCT08044 88,81 PPM NITRIC OXIDENITROGEN +0.5% Oct08, 2025 Analytical Principla Lagt Mu
GMIS 124206303138 CGa23707 4047 FPM NITROGEN DICXIDE/NITROGEN +-20% Sop 03, 2024 Nicolet 1550 FTIR AUP2010245 CO FTIR Feb 04, 2021
NTRM 11010448 KALOD4BTY 9.8 PPM SULFUR DIOXIDENITROGEN +1- 0.6% Jul 28, 2023 Nicole! 1550 FTIR ALP2010245 NO FTIR Feb 11, 2001
— Nicolet S50 FTIR AUP2010245 KOZ FTIR Fep 22, 201
ANALYTICAL EQUIPMENT Nicokel IS50 FTIR AUP2010245 502 FTIR Feo 1. 2621
InstrumentMake/Maods| Analytical Principla Last Muliipolni Callbratlen ——
Wicolel S5C FTIR AUP2010245 GO FTIR Fob 03, 2022 Trlad Dats Avallable Upon Requuat
Hicalel IS60 FTIR AUP2010245 NG FTIR Feb 10,2023 NOTES:
Nicolet S50 FTIR AUP2010245 NO2 FTIR Jen27, 02 Gross Weight: 288 KQ
Wicolet 1550 FTIR AUP2010245 S02 FTIR, Jan 20, 2022 Nol Weight 4.8 Kg
Trlad Data Avellable Upon quu{lrl.
NOTES:Gross Weight: 48.5 Xg
et Welght: 2,1Kg
Approved for Relanse Pago | of 160-4020201§8-1
s Specialty G =
Alrgas N Airgas ER
), £141 Eagton Rend A %zu\mlmd
13 t3
et A Lipdaa company Pumseasvie, FA 18965 s Lipde compeny Flumatpmdvllle, PA 18949
Aty Alrzas.com
CERTIFICATE OF ANALYSIS CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol Grade of Product: EPA Protocol
Parl Number; EMNIQBESHAOGSS Reference Number, 180-402138484.1 Part Humbsr. EC4NISEEIHADDCZ Refecanca Numiel, 1804021384651
Cyllnder Number:  ND1{! Cylinder Volume: 2472CF Cylindor Numbar,  ND11222 Cylinder Voluma;  247.2 Cubic Feat
Laboratory: 124 - Plum:lundvﬂle PA Cylinder Pressurs: 2215 PSIG mlory: 124 - Plumsteadville - PA Gyiindar Pressure; 2215 PEIG
PGVP Numbor: A12004 Valvs Oullel: E50 PEVP Number Al2on ‘Yalve Dullet: B850
5as Sode: CC,NO,NOX,502,8ALN Certification Date:  Jul 15, 2021 Gas Coda: COMNO,NOX,S02,BALN Certifization Date:  Jul 15, 2021
Explzation Data: Jul 18, 2029 Expiration Date: Jul 15, 2029
e
c.ml\a.lm“mmnmc ‘WHK "EPA TrsahaSilty Sriaco: for Astly (May 2012) document EFA. ' EPA Y for Assay T {Wary 2012)° docwmani EPA
BOHRA12/53, talng tha rat Eaclian This. cywicier ho3a it wralytioal 1 Trtrd, wbvm--u:\ analtioe!
lmel‘llhu'ulllllﬂWWIMMIMMdmm“m-wunlmmmmﬂmuudmmnﬂunmh‘m AJ e hLATONE B8 O & b baigwwith s of BF%. muudmunmbnmm CONCENIIONS A DN &
moialmols bais uniese olhenwiss noted. molgimole besly urisas Dtherwiss noted.
w“ﬂul‘mgmb‘h’ m== I‘ﬂ'!m:ln.'l‘ Do Nol Liie This Cyfinder balow 163 . e 07 m) macaln
- ANALYTICAL RESULTS ANALYTICAL RESULTS
Componunt Regueated Actual Protoce) Total Relative Anyay Compenant Actun Protacol Totak Ralative Assay
Concentration Concentratkon Methed Uncertalnty . Dates Contentratlon Mathed Ungurtainty Dauas
NOX 55.00 PPM 58,17 PPM a1 +i+ 14% MIST Trosatle 077087202+, OIS0 NOX . 8251 PPM Gl +-1.4% NIST Traceatle DTAIB021, 182020
CARBON MONCXIDE 5500 PPM. 5424 PPM [ +10.5% MIST Traceable RNz CARGON MONOXDE  BA.0OPPM TRT4FPM a1 +i-0.5% NIST Traceable 621
NITRIC QXIDE 5500 PPM .17 PPM a1 #. 1.0% MIST Trocaabin QTOAION, QTHSIE HITRIC OXIDE 80.00PPM €251 FFM a1 /- 4.4% NIST Tracuatin 07082021, 0ZNE2021
SULFUR DIOXIDE 55.00 PFM 5,51 FPM &1 - 1.1% NIST Tracantle Q70BN GTANIERY SULFUR DI0AIDE 2.00PPH 79.78 PPM at - 1.0% NIST Traceatio 0710872021, 021872021
MITROGEN Balance KITROGEN Balatwa
M —
CALTBRATION STANDARDS CALIBRATION STANDARDS
TYPs LotiC Cylinder No Concentration Uncortainty Expiration Dats Tyes Lot ID Cylindst No Concantration Uncertainty Exglration Date
NTRM 11010120 KALOD4538 47.31 PPM CARBON MONOXIDENITROGEN Ha0 A% Ot 04, 2022 NTRM. Ho1e10 KALOO4 538 9731 PPM CARBON MONOXIOEMNTROGEN +-04% ©cl 04, 2022
PRM 12388 DEB2S 6.81 PPM AIRNITROGEN DIOXIDE 20% Fob20, 2020 FRM 12380 DoA5025 .91 PPM AIRHITROJEN BINIDE 20% Fen 20,2020
NTRM 20081080 CCTaM3 $0.61 PPM MITRIG QXIDE/NITROGEN 0% c) 08, 2t NTRM 20061050 cornen 58,51 PP NITRIC OXIDEMITROGEN 0% Oct 08, 2028
GMiS 124208885 ceaar07 4.025 PPM NITROGEN DIGXIDEMNTROGEN 1% Aug 15, 20 amis 124208080 cowarer 4.028 PPM NITROGEN DIOXIDENITROGEN % Aug 15, 2021
NTRM 18010424 WKALDOI32  O7.697PM SULFUR DIOXIDERTROGEN - 08% Dec 23, 2801 NTRM 13070224 KALDDWNE  D7.60 PPM SULFLR DIDXIDEMNITROGEN +08% bec23,2021
“Tha &AM, FRM ar AGM acked sbove [§ anty in eisrence ko ihe GMIS used In th asaaf and aot bart of be L “The SR, PRM of ROM noisd abovt & oiy in Nfarkics ka Do GMLS ubad 31 vk Riawy” oot jpart of the shalysta
ANALYTICAL EQUIPMENT ANALYTICAL EQUIPMENT
Instrumant/Make/Model Anntylical Princlpte ! Last Mﬂnnlul Caflbration Instrument/Make/Mode| Analyilcal Printlnle Last Multipoint Callbratlon
Nicolal 1550 FTIR AUP200245 3 FTiR s N 24, 2020 Nical 1550 FTIR AUP2D1 0245 CO FTIR. Jun 24, 7021
Hicolel 550 FTIR AUF2010243 HO FTR ' T, 2021 Nicalal 550 FTIR AUPZD1C24S NO FTIR Jub 04, 2021
Nicalw 53¢ FTIR AUF2D10245 KDZ FTR Jun 30, 2021 Wicolet (550 FTIR ALR20Y 0245 NOZ FTIR o 30,2024
Nicolet 1550 FTIR AUP2D10245 502 FTIR Job 09, 2028 Nicoiet 1850 FTIR AUP2010245 502 FTIR Jul 09, 2021

Triad Data Avallable Upon Request
HOTES;

Groas Weight 47.8 Kg

Net¥elght 7.8 Xg

Approved for il »

Fage 1 01 1804021354801

T T T

Trtad Catn Avallable Upon Retutst
NOTES:

Gross Welght: 48.0 Kg

Het\Waight: 78 Kg

Approved for Relanse

Fage 1 of 1604021384851




Alrge Spsclalty Gasen
‘Airgus USh, LLE
. 00 tnlon Lanying Foad
a0 A Lkl company Sanamlnon, ] oarz-oteo

- CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numbsr; E02NIS2E3HANI0D Raferenea Number: 824010187251 )
Cylinder Number: ~ ND30018 Cylinder Volume: 248.4 CF "
Labaratory: 124 - Rivarion (SAP}- NJ Cylinder Prassure: 2214 PSIG
PGVP Numbar;: Bs2017 Valve Dullet: 590
Gay Code: ©2,BALN Cerlification Date:  Oct 23, 2017
ExEIratlon Date:  Ocl 23, 2025
EPA Gancous O
s e Anatyicnt M 0k e eomacilon for anatylcal lefecanco. w-mmuh-.ua.m,nw
Unceriainéy a1 mis! beicns i & confidance bevel of 95%. Thore wru e Wrhcan
vohimoArolyma basz urdens clhwrwits.
Do ol Use s teiow 100 7 megapeacals
ANALYTICAL RESULTS :
Compensnt Requosted Actusl Protocal Tota? Relative Axsay
Gonceniratlon c:r::znhllnn Mathod Dalex
QXYGEN [ 50K % IR +10.4% MIST Traceabla 10AR017
NITROGEN Dalance
———— .
CALIBRATION STANDARDS
Typs LatID Cylinder Mo Santontraton Uncertainty Explration Date
NTRM plus 04085208 CG262337 5,961 % OXYGENNITROGEN +£0.3% Novas. 2012
ANALYTICAL RQUIPMENT
Analytical Princtpls Lant Multipoint Callbration
e
Forikom MPA 510-02-7TWaJ0d 1 Paamagnetia Sop 28, 2077

Trad Dals Avallabts Upon Requeat

NCTES;

This eafbrelion sid. has boan cerlified in accordance with the May 2012 EPA TracsabRHy Protocol,
Document EPA-S00M-12/531, Al tesiing pr and conform lo the

(SOAEC 17025 and o Alrgas 190 8004:2000 and rafals only 15 lemaidentiflad on this centifieste, All vaiues
are cartifled o be NIST Traceable with total uncarialnly 2 dedallsd uncor Analytical Unceriainty, Thia
documerd shall nol ba reproduced i full without written approvel of the iseuer.

TESTING CERT Ne. 2000.02

.

Aporoved for Reloase Page1 af G2401DEETI8A

Adrgas Specialty Gases
Alrgas Usla, LLC

Elu Earton Rosd

Bldgs

Humnudvlllr, PA 16345

Airgas.

£ A Liqulds compay

" CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number; EO0ZNI92E3HANN0D Raference Numbar:  160-401948144-1
Cylinder Number: GH0025086 Cylinder Volume: 2484 CF
' Laboratory: 124 - Plumsteadvilla - PA *Cylinder Pressure: 2244 PSIG
PGVP Numbar: A12020 Vaive Cutlet: 590
Gas Code: 0ZBALN Cedfficatlon Dals;  Now 11,2020
Expiration Date: Nov 11, 2028
p—
Cﬂtfullnn ‘paformad in accorance wih 'EPA 'rnummwmml for Ay -na T Standard, ¥ docwent EPA
1, pecoedures lialad, Anatyi .ndm-\ ntarotenee. Thik eyice s i kel snollica
wnovmmly L) llltld balow wih e oannuenu lirad ol nsss, Tnm anene lbnge-ernwrﬂuchh lﬂmlm ude ¢lthis u\hnﬁnn mixiuee. AR cancentrationn &o
mola/mois bazls URKL ofb MG NoWd.
Dia Hor Une Thia Cylindar baiow 100 paig L. 0.7 magnpnicais,
ANALYTICAL RESULTS
Component Requested Actual Protorol Total Relatlve Anany
i C ‘Method Unceralnty Dates
QRYGEN 8.000 % LALLE Gl +/- 0,3% NIST Traceablo 1M1Re
NITROGEN Balanco
* CALIBRATION STANDARDS
Type Lot D Cylindar No Cene I Ungceriainty Exalration Date
NTRM 10010602 4033055 £.967 % OXYGENHITROGEN H-03% Apr 18, 2022
ANALYTICAL EQUIFPMENT
Instrument/Make/Mosel Analytical Princlple Last Multipalnt Calibration
SIEMENS OXYMAT B - N14W5-054 - G2 PARAMABNETIC Ot 268, 2020
— —— ————

Telad Cate Available Upon Requeat
HOTES:

Gross Walght: 48.1 Kg

NetWalghl: 8.2 Kg

Page 1 of 160-AN1RA

Approved for Reloase

Albrgas Specialiy Gasee

Ai I‘gas Alrgas USA LLC
- 5141 Earioh Read
a0 A Liquide company Plumsteadhille, PA 18939
arpsom
CERTIFICATE OF ANALYSIS

Grade of Product: EPA PROTOCOL STANDARD
Cuslomer: AR LIOUIDE

(THAILAND} LTD
Part Numbar: EDZNIBSESHAQ001 Refarence Number: 160-402830555-1
Cylindor Number:  GN0029535 Cylindar Voluma: 250.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure; 2214 PSIG
PGVFP Number. A12023 Valva Quilet: 530
Gas Code: Q2 BALN Cerlification Dale:  Sep 05, 2023

Expiration Date: SaE 05, 2031

Cortficaton periimes i accordanca wih SPA Trkcadbity Frocol for Avsay o G caton i Ganooys Callraton Sfandarch (M8 2013)" document EPA

EONR-2M3E, wap for w T cyinser e B 10Uk anihyneal

uAcalinaty 3 Bisisa bu\mwr.wmlmms& e b mmnrurmw.mmmnmmum frisu. TAMIDTN T 0N 3

mbemile Late UNISES OT-arvs noted The resuls ralak ony Io tha Kema Leatow, Tha trport shall N0t ba 1ezroduced exzagl n prrfctesn ppraval o e laveniony Ba
NotUna Tha Crlige briow 100 saig, o 0.7 megapascals,

ANALYTICAL RESULTS
Component Reguested Astual Protacol Tolal Ralntlve Assay
Loncentration Concentralion Mothod Uncartalnty Dates
DXYGEN 16,00 % 1807 % 61 +-0.4% NIST Traceablo VIE207Y
HITROGEN Balance
—
CALIBRATION STANDARDS
Typa Lol 1D Cylinder Na Concentration Uncarainty Expirelion Data
HTRM Q4010205 KO01515 23.2 % QRYGENHITROGEN </ DA% Jun 01,2024
—— S —— —
ANALYTICAL EQUIPMENT
Analytical Principle Las! Mullipoint Calibration
SIEMENS OXYMAT B - N1-W5-551- 02 PARAMAGNETIC Aug 16,2024

Triad Data Available Upon Request
NOTES:Gross Walghl: 50.0 Kg
Nel Weight: 8.4 Kg

.

Apprnvmi for Release Page 1t

THE LIRDE LRGP

!
CERTIFICATE ?FANALYS[S

Curtamer Detall;

ALS Laboratory Group (Thailand) Production Order Number: go137389

Maierial Number: $572001r8d
Certifieatlon Date:24-Sep-2016
Explry Date: 14 5ep- '
Cylinder Description: s x 204
SYERL 4T L,
The neasnrensnt of 1bis refeecnce malertal s racerble 1o S1ilirou 1t reference ttandacd w hich Is Iraccablefa hw
Jus Natlonal Sranderd ef
Maut. The Asay of chs Stwadard hid bica purlormed In scevidiane th the EPA Tllrnblim Protocs) EFA-6G0 R, 1831 foF s :;’.:«rnf‘n
Ceniflestion of Gayeoua Calibraian Stundsrds dura G .l ety (an & mglamge basin, vaTesd sierwine

Y
:i;:I::.:“T.l:r,r:;‘v_-md urcanialnty 13 bated a & starard uncertai mulpbicd by mm;e factor heel, praviding m kel of ronfidense of

Certificate Number:

Analyu:
856 h‘{ﬁ'
©) linder Number: T
263075 THITIRAT LOVRAT
HNewlnal Cylinder Content: Approve:

§.5¢0 MY

Komilnal Pressore;

145.0 Bar EVKANY A KARNUTHARAT

Valve Oudder:
CGA 590 BRASS

Ta Re-Qrder Please Quote:
SETI00-544

1
# ILis recommended 1hat this product be nov used belus 2% of zewal contents sed wher
1 cantent =
R t shoutd nat be uted whe
# Other impurhies diat dorect by analytical condition of this misture shall he i
hi 1)
; ‘ « 121) e et 66 is more than 10%e of
a k:rp and usc inwell-venitaizd and vecure area

Cormene: R4 OBL

Pape 1o 2
Lk A flcuwlm) GV (U
Ry
1 ool 033 A 1 AR e 4.3 Ryl
DUt < a e 10540 b () 1004100 b frg) 2331411
bewracmdnet (5 ] § RarmEM Gt Gane 24160
et ) 1L3TGare81 Irmarm () 2570021

Linde (Thailang} Public Company Limited

e i

15" Floos, BapRE (owtt &, T o 14, Bar(d N1 KM 6.3 duad Banghoes

mgpler, SMWAPIKKD 19543, [l (GH1ITIAI00  Fax (B4} D043

MR PR 10 Mo, LAAgimAK, A Rkt NP 411D
Shallad, Tel {451 30 SHra Ty 93 Ha (é) aran




VHE LI Gl P

CERTIFICATE OF ANALYSIS
Analyiical Result
= i
Compoperl Rinweat Crrillled Lentifisd Hohed Aray
Concrmirallon  Cencenirallon  Lscertalaly
Qrygra 160 % 180% -H-il% relative ) 3-FB-334 24-5cp-2016
In Nltrogen i
'
i
i
Reference Standard used by Assay N
eferen CAlinsr Ko, neenleaton Exnired Date
Srandard
Oxygeh 24162356 ?!1\3#113 £ 19-Avg.2017
In Hitrogen
Analysical Instruments used in Assay
Inarment Mok Pelode| Anghical Binclple Laast Mulinoing Calibration
Servirouk 410002 Analyzer Preamagiuctic 16Sep-2016
Mecthea of Antiyis
1. fins Cwomnograph
2 Prranu prtic Cmygon Aralj sce
3. Llerachemicul O pea Analyser
4, Clevimhemacel Mnituee Anstyser
8. Traal Phsirvenrtnm Anlyter
. Chver ppecafint
Cylinder Number 363075 Certifeation Date: 24.-Sep-2016
Production Order Numbei$013738% Fapiratlon Date: 14-5¢p-3024

Pagc 20l

ulein i (eeurplng A (o)

[P
13 CWITDOR 27 A 14 A AW
DUl kR 10340 s [4e) 20841

fu 8.3 AT
00 B () 21

Darnacaiaad 108 @) § AUVARE SUNILW CBUNEY 410

Iritet (45) ETT-4IP-1)

Treurs (4d) 12500 323

linde (Thaltand) Public Company Limited

L opreransa i

13 Hoxx, Rangre Tomm A, 21 Maow 14, Reryrs T1ad KoL 6.4 Roed, Sarghore
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The reported expanded uncertainly is based upon o standard i Ttiplicd by &

Tequest No.

B
foctor & = 2, providing  level of confidence of approximately $5%.

Nominul Output of Unlt Under Test = 94 dB re 20112 at 1030 Hz
Acoustic Quiput In dB re 20pFa, Corrected to Refercace Condltions: 101325 kPa, 23.0 °C and 50 %RIL

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dD) (dB) (dB) 1EC60942:2003 Class 1
1£2 inch Brucl&Kjrer 4180 94.01 .01 +0.10 +0.40 dB

2, Froquency

Standard Microphone Measured Frequency Deviated valug | Unserinty Tolernce limit
Typs (Hz) (Hz) {Hz) IEC60942:2003 Class |
112 inch Bruel& Kjaer 4180 1003.1 .1 + 1.5 +1.0%
3, Total Dlstertion
i Standard Microphone Measured Tolal Distortion Uncertainty Tolerance limit
} Type (58} %)} IEC60942:2003 Class |
' 142 inch Brucl&Kjoer 4130 1.80 +0.50 +31.0%

Nate: L. Noadjustment.
2, The calibralor prissere eorrection was not included.

; 3. The microphonc volume cemrection was jncluded at level of £.16 D from i
i v om S

Calibrated by : L

(Mr.Weerachai  Deechaiyae)

Approved by :

3
Eleetrical and sﬂﬂ.ﬁﬂﬁl}ﬁm Laberatory

Industrlal Metrelogy and Testing Service Centre

Ref : 2011267021900719001
End of Centificate 212

Date of Calibration : 28 Feb, 2024

Date of Issue : 29 Feb. 2024

e reslts felate orly 1o the
ebauntising T By rUCEIECALE Se0t BUBE 2y Of e stk Cxtuid o Ul e

bt atalrd o caloe sssiyinsd
atue: urkass 3#on O Latwed Fonr: the geme o of TITH

FMBLMT0OZ Revt

Head CHfice

35 o 4 Tarnbivs <lnerg . Ay Kiong Lushg
Crangwat Patnueittan 12120, % haitand

Ted 166+ 2577 SiG)

Fa. 168} 4 2577 G003

WIS w] Vaebtu e st G i

OfficeLaboratory Ofice
S 1€, Bangpon dazzaal Estate. Sakrumed Kaaa

Ao Kuang, et Srmtoiokan 10783, Thaiaar Thailand

Tel 1410 2323 0672 00 (a1, 115, 1L Teb (66U 2572 112230 e, 521, 5225, 5T
Fox (8810 23226155 Far M Q51 €552

Lot L e @it o i Er i sunaleeitlis e th

156 THasmeamptan fead, Tharathak, Baageow 16750

= £3
FUISTA oty e e r

THAILAND INSTITUTE OF SCILKTIFIE ANI TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-67/0292 MTC No, EEL. BP. R30267

CALIBRATION CERTIFICATE

Submitted by
Address

: ALS Laboratory Greup (Thailand) Co. Ltd.

+ 104 Phatthanakan 40, Phatthanaken Rd., Khwaenyg Phatthanakan, Khet Suan Luang, Bangkok, 10250,

Culibrated at : Electrical and Electronic Stndards Laboratory, Industrin} Metrology and Testing Scrvioe Centre.
Soi 1€, Bangpoo [ndustrinl Estate, Sukhumvit Rd., Muang, Samuiprakan 10280,

Tastrument Catibrated : Ambient Envleonment

Deseriplion : Sound Calibratar Temperature 1(23+3)°C
Manufaciurer i Rion Relative Humiidity {50 % 15) %

Model :NC-74 sunblent Pressure 1 (101,325 + 1.500) kPa
Serial No. ;34178121 ID:RYG_FS0213)

Standards used ¢ 1. Digital Function Synthesizer NF Eleetronic DF-193A S/N 122037,

2, Mensuring Amplifier Bruel&Kjaer 2636 SN 1537484, . jf - }P )
3 e A T TPA-303A SN OF 2214, &

4. Digital Multimeter Agilen: 24401 A SN MY44005560. RSN I ‘

Al 25

5, Pressure Transmitter Vaisala PTD202AD §N TOS30001. .
6. Audio Analyzer Keithley 2015-F 8N4 106495, b
7. Condenser Migrophone B&K 4180 SN 2889871,

Callbration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure Jevel gencrated by sound

calibrator under test shall be measured by standard microphone ustng an inser voltage wechnique.

This ins has been d ngainst stndards mal d at Eleetrical and Elecironic Standards

Labaralary (EEL), which are traceable 16 the Imemational System of Urits through the Warional Institwe of
Metrology (Thailand).

The information on actual reading is anached herewith and the incertainty limits quoted sefer to the
measurcd values anly,
Date of Recelpl : 19 Feb. 2024

Dute of Calibrallen . 28 Feb. 2024 172
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPGRN,

associates -

451-451}1 Sirnthatn Ruad, Bongbumru, Bargplud, Banqiak, 11788 Thailand
) E WCT5LTE 1008
1ol 186 2433 B3N Ema . callbralisng sthiphomsarm CALARAT IO B3

Cert. No, 1 ACL24093
Pages  : 1of§

Calibration Certificate
Equipment ; SOUND LEVEL METER

Manufacturer ¢ RION

Modcl : NL~42 / Migrophone UC-52 / Preamplifier NH-24
Serial No,: 00734225/ 14527 /34370

1D No. RYG_FS0030

Caondidon As Found : GoOL

Customer : ALS LABORATDRY GROUF (THAILAND) CO.. LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK., 10250 THAILAND,

Location ¢ -

Ambicat Temperature : {230 x3) °C

Pressure : {1013 £3) kP

Relative Humidity : (500 +20) % o

Recefjved Date : 19 JANUARY 2024 ' '

Calibradon Date :
Date of Issue :

25-26 JANUARY 2024
2% JANUARY 2024

Calibrated by : Nathskom Pisutpaisan

77 AL

( Thanakul Pelchurmi }

Approved by @

“This centificute is issued in accordance with tie requinsments ol 1ISO/EC 17625 standard, may rtot be reproduced
other than in full, exeept with the prior writtep approval of the head of Calibration Laboratory.




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITH!PORN SITHIPORN
451451 Sirintharn Road, Bangbumin, Bamgplud, Dangkat 10700 Tholiand associates . 48H451ASirnthom Road, RBangbumru, angphud, Bangkek, 16700 Thailand associates
Tol.+582433833  Emal: calbration@siihiphorneom ST T IS Tal+g8 2453838 Email:calratiang@afiiphom.com Pt
Cert. No. + ACL24093 Cert, Na. = ACL24093
JobNo. : YCGTACO958 JobNo. = VCETACHSE
. Peges : 2of8 Pages 1 3ofB
Calibration Procedure ; CP-AC-01
Summary of Measurcment Result:
Calibraton Method =
This equipment was calibroted by follow an IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permitted
The SLM had (osts to Acoustical and Electrica! signal tests of frequency weighting with Anechoie chamber and Reference Parameter . uncectainty of
Standard Insiruments. messurement (dB)
For tests results of each fiems were made by observation of each [nstrumenis display and also with SLM's display. 1. Absolute sensitivity 02 NIA
2. Selfgenerated noisc 02 NA
Condition of this result of ¢alibration : 3. Acoustical sipnal tests of frequency weightings
1. Reference Standard Insmuments : 125 11z 03 0.6
Lrsteoment Dedg] SednlNg, Ceri. Na, Due Date 1000 Hz 0.3 06
Waveform Generlor 332104 MY480i7076 EF-000523  OT-FEB-24 3000 Hiz o3 [T]
Waveform Generator 35118 MY52302742 EFQ01023  O7-FEB-24 4 Tlcorical siguat tosts of froquency weightings
Digits] Multimezer 334614 MYS3220104  LGELBP 300266  |3-FEB-24 Tor 10 Dz 104 kHz o3 o6
Digita} Multimeter JH61A MYSBZZU:'.’& EEL BP 290266  13-FEB-24 For> 4 kHz to 10 kHz 0,3 o
Digital Multimeter 34461.: M;é]ﬁ:.:! EE;I]P 3]1-’2266 l4-FE-B-2: For > 10 KHz 1o 20 Kz T 10
Programmable Atteauator MAT-107¢ 2 F-0011-23 03-FEB-2: 5. Froquancy and time weightings al 1 Kz 02 s
Condenser Microphone 4180 2077200 AA-1001-23 14-FEB-24 —
6. Long - term sishility 0.1 0.1
Measuring Amplitier NA-ZKAL 34560495 AA-3002-23 14-FER-24 —
7. Luvel linearity on the reference level range 0.2 0.3
2. This result of calibrution was found aveuruts a8 shuwn on dule and place of culibration for this calibrated item only. &. Level lincarity including the Tevel range control 0.2 0.3
3, This centificate is iraceable 1o the intemalional system of wnit maintained at 9. Tone busst response 0z 03
. . . 10. Peak C sound level 0.2 0.35
3.1 National Institute of Metrelogy {Thailand). —
42 Thaitand Tastitute of Scicntific and Technological R 1 (TISTRY 11, Overlond indication 0.2 025
. 1CH CSCarc) 3
pang instivio of Ssiemilic ame Jeehnoio 12. High Tevel stabilley 0. 0.
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-45\f1 Sirinthorn Rood, Banglburmry, Bengplud, Bangkok, 16702 Thoiland
Tol, 468 2433 833 Email . callbrationBsithiphornsem

SITHIPORN

associates -

/

NECTISLTIE D028

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-4511 Sirinthom Rod, Dongbumnl. Dongphud, Bangkak, 10700 Thailand
Tol +55 24238331 Ernoil: ealibration@s ithipherncam

SITHIPORN
associates..

NSCTISITIS 17023
CALIBRATION 0784

CALIBRATION 0194
Cert Ne. 2 ACL24093
Job No. 5 VC6TACO05E
Fages 4of8
Result of callbration ;.
1. Absolute sensitivity
Referonce Measured Acteptance
Acoustic Signal Yalue Deviation Limit
{dB) (UB) {dB} (dB )
93.9 (93.98) 93.9 00 +0.3
2, Scll-gencrated nolse
2.1 Normal est
Measured Value
(4B}
214

2.2 The microphone of the sound level meter was replaced by elecirical signal inpit dovice.

Frequency Measured valuc
Weighting (d)
A - weight 11.6
C - weight 1.9
Flat 23,6

3. Acoustical signal tests of frequency welghtings

Meter free-fleld acoustic response o1 a level of 84 dB

Frequency Deviation from various frequency weighting response curve (di)
Hiz) Fla Coweight | A-weight Accepiance
Limits
125 0.3 0.3 0.3 % L5
1000 0.0 0.0 0.0 =10
8000 -1.1 -0.9 0.9 3.0

o Ldte

4. Electrical signal tests of froyuency welghtings
Weighting nerwork response with refative to 1 kKHz

CerL No. ¢ ACL24093
JobNo. : VCGTAC0058
Pages @ Soff

Frequency Doviation from various frequency weighting response curve (($B)
the) Flm Cweight | A-weight Aserpiane
Limis
63 -0.1 0.0 ] =20
125 0.0 Q.1 0.0 1.3
250 0.0 0.0 0.0 *1.5
300 0.0 0.0 0.0 1.5
1000 0.0 0.0 0.0 =1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 =3.0
8000 0.0 Q.1 0.1 =5.0
5. Frequency and thme weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Antcipated | Measured Devinwed Accopnce
Frequency Yalue Yalue Value Limils
Weighting un’ (4B ) (dn) 148)
A - weight 4.0 24.0 0.0 +0.2
C - weight .0 4.0 0.0 +0.2
Flat 94.0 04.0 0.0 +0.2
5.2 Time weightingai 1 kHz
Anticipard Measured Deviaed Acceplaner
Frequency Value Value Value Limils
Weighting tdu) Ldn} (48) (an)
Fast 4.0 84.0 G0 =01
Slow 04.0 94.0 0.0 =0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - terin siability
SLM Display | 5LM Display | Deviated Accoplance
Frequency atinitial at final Value Limits
Weighting (d8) (dB) (dB) 14}
A - weigh) 94.0 94.0 0.0 + 0.3

Al




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A5F451A Sirinthom Road, Bangbuming, Bongplud, Bangiok, 10700 Thalland
Tol +68 2433 8331 Emgil : calinrotion{@slthiphemecam

SITHIPORN 4
associates -

7. Level linearity on the referenes fevel range

Cerl. No, : ACLI4D9}
Job No.  : YC6TACO(58
Pages  : 6olf

Anlicipated Mensured Devinted Acceprance
Value Value Value Limits
(dB) (dB) (dB ) {dB)
137.0 137.0 0.0 x1.}
136.0 136.0 0.0 +1.1
135.0 1350 0.0 +1.1
134.0 134.0 0.0 1.1
133.0 133.0 0.0 +1.1
1320 132.0 0.0 +1.]
1310 131.0 0.0 +1.]
129.0 129.0 0.0 & 1.1
1240 124.0 0.0 Eanl
119.¢ 119.0 0.0 1.1
114.0 1140 0.0 Ll
1090 109.0 0.0 + 11
1040 104.0 0g 1.1
9.0 930 0.0 1.1
94.0 94.0 0.0 211
$2.0 830 0.0 + 1.1
24,0 4.0 0.0 x 1.1
790 750 0.0 E2N
’ 4 0 00 21l
690 620 0.0 +1.]
64.0 .0 0.0 1.1
580 354 0.0 + 11
54.0 533 0.1 + 1.1
49,0 45.0 0.0 + 1.1
44.0 433 0.1 1.1
39.0 388 -0.1 % L1
340 339 -0.) 1.1
30.0 09 .1 211
280 2839 0.1 %L1
28.0 280 0.0 x L1
27.0 210 0.0 4 1.1
26.0 260 0.0 + 1.1
250 250 00 =11
= AN .
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,
as1-451 Siriatharm Road, Bangburmn, Rengplug, Bang ok, 19700 Thaiany associates
Tel+GG 24338331 £mail: calibration@siihiphotn.com WC-Tis1-1is 17025

CAURRATION 0354

Cert. No. : ACL24093
Job Ne.  ; VOG7ACD0%R

Papes : Bofg
11, Overload [ndlesllon
Measured value (dI3 ) Daviated Acceprance
Posilive Negative Value Limils
ene-half cyele | onc-halfeyele (dB) (4B}
9.6 89.8 0.2 1.5
12. High level stability
SLM Display | SLM Display Devialed Acceplence
Frequency al initial a final Value Limits
Weighting (dB) (dB) (dB} (dB)
& - weight 137.0 1370 0.0 0.3

The reported uncenainty is based en a slandand uncerainty multiplied by coverage facior & =2

or any valuz following caleulation providing a lavel of confidence of approximately 95 %

—— End of Callbration Certificate

> At -

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN
4B+ 4511 Sirimthom Road, Bangbumin, angRhud, Sangkok, 19706 Thaikind associates .-
Tol+60 24338331 Emall:calloroiong@ekhiphorn.com eIy

CAUNRKTION 0334

Cert. No. : ACL24093
Job Ne. ¢ VC67ACO05E

Puges  : 7of8
8. Level Hnearity including the level range control
Anticipated Mensured Devicted Actepunce
Renge Value Value Value Limits
{4B) (dB) (dB) (dB)
Aule 94.0 9.0 0.0 +1.1
9. Tone burit response
Time Tonc burst Anticipated Mensured Deviated Acceptance
duration, Th Cyele Valug Value Value Limits
Weighting {ms) {dB) (dB) (dB ) (dB)
025 1 103.0 107.9 -0.] 15;-50
Fast 2 8 117.0 117.0 0.0 103-25
200 800 134.0 14.0 00 1.0
Slow 2 8 1050 108.0 0.0 1.5;-5.0
200 800 3 1276 127.6 0.0 =1.0
0.25 1 © 880 28.9 -0, 15:-5.0
SEL 2 ] 108.0 108.0 00 1025
200 800 128.0 128.0 0.0 *1.0
10. Peak C yound level
Number of eycle Anticipated Mensured Devisted Acceptance
in Value Value, Lepeak Value Litmits
fest signal (dB) (dp} (dB) (dB)
Conlinuous 1310 133.0 0.0 3.0
One 1364 136.2 0.2 £1,0
Number of eyele Anticipated Measured Deviuted | Acceplance
in Value Value Value Limils
test signal (d8) {dB) (dR) (dB)
Caontinuous 133.0 133.0 0.0 2.0
Positive hall cycle 135.4 135.2 -0.2 2.0
Negative half cycle 135.4 135.2 -0.2 2.0

Lt

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthora Rd, B.angbumru Baagplud Bangkok 10700 THAXLAND, MSC-TULITIS 1T02S
Tel.0-2435-B900 Fax.0-2433-1679 11 ter@ythiphom.com hitp:/ ilhiphomcom  CAUZRATIONGIM

Ceru No. : ACL23196
Pages  ; 1ofE

Calibration Certificate

Equipment : SOUND u:mmrsk o

Manufacturer | RION

Model : N'L-i?JMicruphnﬁa UC-82 4 Preammplifier NH-24

Serlal No.: 00734223 / 169439 /72460

1D No,; RYG_FS0029 te

Conditlon As Found ; Go0n " B
Customer : ALS LABORATORY GROUP (THAILANT) CO., LTD.

104 PHATTHANAKAN 40, PIIATTHANAKAN RO:!.D
KII'WAENG PHATTHANAKAN, KHET SUAN I.U.'\'NG
DBANGEOK, 10250 THAILAND. b

Lacatlon ; . -!iT' f[\'m‘r - -

Ambilent Temperature = {230 £3) °C ] ‘

Pressare : (1013 £3) Pa j FPRONED BY \‘-@ .

Relatlve Humidity @ (500 220) %% ; :
. l HEXTOAL DATE joé/ﬁ‘

Reecived Date ; 15 JUNE 2023 B

Callbration Date : 2042 JUNE 2023

Date of Issue 23 JUNE 2023

Calibrated by : Nathakorn Pisuipaisan
Approved by : 7 g f: z
( Thenakul Petchurai

Thix cenificale is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced

other than in full. except with the prior writien approval of e head of Calibration Laboratery.

QF-TS12-H 02000



SITH I POR N) SITHIPORN ASSQCIATES CO,LTD.
associates. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No. : ACL23196
Joh Na. : VC&EALRD66
Pages : 20f8
Calibration Proeedure : CP-AC-01

Culibration Method : ; Tl

This ¢quipment was ¢alibraled by based on IEC-61672-3 (2013] Sténdard for ssund lével meter (SLM).

The SLM had fests 1o Acoustical and Electrical signal tesis of ﬁequcncy weaghungulhamchmc chamber and Reference
Standard Instruments.

For tests results of cach ilems were made by observation oreach Instruments dasphy and alse wilh SLM's display.

Coudition of this result of ealibration 3 I “ )

1. Reference Standard Instruments : \\
Insurument Modat Serhul No, GerkNo.  DueDate
Waveform Generalor 332104 MY48017076 EF000023  O1-FED-24
‘Wavefarm Generator 335118 MY32302742 EF-0010-23 O7-FEB-24
Digita) Mulimetes mEA  MYSIDOIY  EELEPHOA26S I3FER-24
Digital Multimeter 33461A MY53220076  EEL.BP ‘;mges 13-FEB-24
Digital Mulimeter 4614 MY$0029273  HELOP 310266 14-FEB-24
Programmeble Adlenuator MAT-1070 62100114 EF-(N?!I 1423 Dk-]:'EB-Z“I
Comdenser Microphone 4180 2577900 A.A-)OO!Q? !4—@-14
Measuring Amplifier NA-42RAI 34360995 Y, AAGIND  LAFERA

2. This result of calibmfion was found accurate as shown an date ond place ofcn!l!muon for this uh‘hmedmm on]y
3, This certificate §s raceable 1o the international systzm of unit maintained at :

3.1 Natlonal Institute of Metrology (Thuiland), .
3.2 Thailand Institute of Scientific and Technological Reigarels (TISTR)

i
i
i

QF-TS124M-04-U20664
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SITH ! PORN; SITHIPORN ASSQCIATES CO,LTH.
associates CALIBRATTON LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACLZ3L%6
Jab Na, ; VOGEACIHS
Pages ¢ dofd

1. Absalute sensitivity - i
Reference Meagured Acceplance
Acoustic Signal Valus Deviatien L‘u;:il
(d8) (dB) (dB) (dB)
939 (93.98) 93.9 ) 0.3
gy
2, Self-gencrated nolse

2.1 Normal test

Measured Valoe L
(dn) ’
14.3

b
:

2.2 The micraphone of the sound level meter was replaced by electrical s:z,nnl’mpm device.

Frequency Measured value i
Waighting {dB) ‘/‘
A - welght 108 K
C - weight 17.0 L

Flat 22.8

3. ArousHes] sigaal tests of [requency weightings
Meter free-field acoustic response at o l:vel of Bd d‘B

Frequeney Devirlion from varius frequeniy weighting response curve (dB)
(Hz) t Acceplance
1at C-weight A-weipht-
F weight | Acwigh Limits
15 0,5 0.5 0.3 x 1.5
1000 0,0 0.0 0.0 110
RO 2.1 =21 -2.) +5.0

QF-TR12-4H-A- -0t

> e

SITHIPORN) SITHIPORN ASSOCIATES CO.LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

CerL No. 1 ACLZ3196
Job No. @ VCE6AC066
Papes ¢ 3o0l8

Summary of Measurement Result ;.
m T -
; Lt y | ) permitied
Parameter Pass | Fuit B . uncertainty of
H ' measurement {dB)
1, Absolute sensitivity . iz TLNA
2. Sell-generated noise v BN . NA
3. Acoustical signel tests of frequency weightings S
125 Hz v - 63 N[ - 06
1000 Hz v - 03 ) [
3000 Hz ¥ - 0.3 5 07
4, Elccirical signal 1ests of frequency weightings \ . -
For 10 Hz 104 kHz v - 0.3 ) 05
For> 4 kHz 10 10 kHz ' - 0.3 [
For > 10 kHz to 20 kHz - - - ] 14
5. Prequency and time weightings at 1 kHz v 02 / 02
6. Long - term stability v - 0.l / 0.1
7. Level linearity on the reference level range v - 02 0.3 .
8. Level Enearity including the level range control '4 . 02 S 63
0, Tone bursl responise v - 0.2 0.3
10 Peak C sound level v - |02 0.35
11, Overlozd indication R 02 025
12, High level stability K4 - 0.1 0.1
Note Pass/Fail evaluation for eack perameter, ‘\
will be considered tegether from the p Timit and the Maxil permirted inty of’

QF-TR1 2-04- 5020664

e Bk

SITHIPOR N'; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Ne. : ACL23196
Job Nuo, : VCG6AC066
Pages @ 50f8
4, Elcetrlcal slhal tests of frequency welghtings
Weighting network response with relative lo | kHz

Frequency Deviation from various frequency weighting response curve (dB}
(Hz) L . Acceptance
Flat C-woight A-weight Limits
63 0.1 .1 0.1 2.0
125 0.0 2.0 00~ #13
250 0.0 0.0 0.1 e #S
300 0.0 0.0 0.1 )
1000 0.0 0.0 0.0 “£1.0
2000 0L 00 0.0 +2.0
4600 0.0 00 0.0 3,00
8000 0.0 0.1 0.) 5.0

5. Frequency and Hme welghtlngs a1 1 kliz
5.1 Frequency weightings at 1 kl1z i

Anlicipated | Measured Devialed | Acceptance

Frequency Value Value Valie | Limits
Weighting (dB) 1dB) (a8) .| {dB)
A-weighl 94,0 94.0 X 2
C ~weighl 94.0 94,0 0,0 +0.2

Flat 94.0 90T 0.0 £0.2

5.2 Time weighting al 1 kllz

Anticipated | Measured Devisled Acceplance

Frequency Volue | . Value Ve Limits

Weighting (d3) (a8 ) {dB) (dB)
Fasl 54.0 94.0 0.9 +0.]
Slow 94.0 940 0.0 101
Leq 94,0 24.0 0.0 +0.1

&. Long = term stability

SLM Display | SLM Display{  Deviated Acgeplance

Froquency at initial at final Value Limits
Weighling (dB) (4B} (dB) (dn)
A - weight 91.0 94.0 0.0 03

QTSI 2R -I20804

= Al



SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates-

7. Level llnearkty on the reference level range

Anticipeied | Measured | Devisled | Acceplance
Value Value | Value oy ~Limits
(dB) sy i () (aBY"
137.0 1370 |i 00 £11
136.0 160 |1 o £11
135.0 1350 [ i T
1340 1340 0.0 ESRS
133.0 1329 0.1 £ LI,
132.0 1319 -1 1
1310 130.9 0.1 1,
129.0 126.0 0.0 1.1
1240 124.0 0.0 1]
1190 119.0 0.0 +11
1140 114.0 0.0 +1.1
100.0 109.0 0.0 +1.1
104.0 104.0 0.0 £1,1
9.0 99.0 0.0 £1.1
94,0 240 00 £ 1.1
8.0 £9.0 0.0 +1.1
24,0 840 0.0 =11,/
79.0 9.0 0.0 =11
74.0 40 0| xld
62.0 590 L 08 1)
64.0 4.0 0 =11
5.0 59.0 Lo w1l .
54.0 54.0 H 0.G & 1)
29.0 49.0 0.0 L]
440 44.0 0.0 +1,1
290 390 0.0 21,
34,0 340 0.0 + 1.1
30.0 30.0 0.0 411
29.0 25.0 0l *1.1
280 25.0 00 %11
27.0 270 0.0 41,1
26,0 26,0 o5 1] x 1.1
25.0 24.9 0,1 T

QF-15124H-H20064

Cerl No. 1 ACL2319§
Job Koz VIC§6AC0066
Fages @ 6ofR

o A

SITHIPORN, SITHIPORN ASS0CIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certilicate

SlTHIPORNj
associates.

SITHIPORN ASSOCIATES CQO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl Np. : ACLI31%6

11, verload indicatlan

Deviated

Measured value [ dB ) Agceplance
Positive Negative ;Va!u: Limits
vne-half eycle | one-haif cycle «(dB) (dB)
89.6 £9.5 0L +1.5
12. High level stability ’ ™~
SLM Display | SLM Display Deviated ‘Acwpunce \
Frequency atinitial ot final Value \I‘Jmiu )
Weighling (dn) (dB) (dB) {48}
A - weight 137.0 137.0 0.0 ah3

/
The reported wncertainty i hased an a standard uncertainty nltiplicd by coverage actor & =3

orany value fallowing caleulation.providing o lavel of confidence of approximately 95 %
P

Eud af Calihratlon Certlficate

Q=15 120 -4-02000

-

Job No. : YCS6ACH066
Pages @ Tof8
8. Levet inearity Including the Jevel range contral
Anticipated | Measured | __pj:i:lff Acceplance
Range Value Value Value ]~ Limits
(dn) (B i| (ad) )
Auto 94.0 240 | [ %] 211
- -
3
9. Tene burst response - H—_-“'-\
Time Tone burs Anticipated | Measured | Deyiuted | Accepance
durmiien, Th Cycle Value Value Vn\l‘he“ Limils
Weighting (ms) (dB) (dB) (d8) [  (dB)
025 1 108.0 101.9 0.1 | 153586 R
Fast 2 g 117.0 112.0 0.0 11,0525 .
200 800 1340 134.0 00 \ 410
2 8 103.0 108.0 0.0 1:5:-50
Slow ~
200 200 127.6 127.6 0.0
Q.28 1 99.0 988 0.1
SEL 2 B 108.0 108.0 0.0 !
200 800 128.0 128.0 0.0 J
10, Peak C sotnd level o
Number of eycle Anficipated | Measured .| “Devisted | Acceptance
in Value ; |Valug;Lopesk]  Value Limits
test signal By i} (an) (d8) (da)
Conlinuous 1330 ] 1330 0.0 1.0
One 1364 ] 1357 07 1.0
Number of eyels Anticipated | Measured evialed Accrplance
in Value Value Value Limits
Test siynal (dB} (dB) (dB) (dB)
Conlinuous 133.0 133.0 0.0 2.0
Positive half cycle 1354 135.1 .3 2,0
Negative hall cyels 1354 135,1 -0,3 2.0
QF-TS12-04(H D206 7__ 5
.
SITHIPORN ASSOCIATES CO,, LTD. ﬁe‘&""‘fﬁ
CALIBRATION LABORATORY SITHIPORN, 3
assaciates Z’"f/—;ﬁ\‘\\;
451-451/1 Sirimtnorn Rood, Bangbunmit Bangpkse, Bangiok, 10703 Thalkand el "ml» s
Tel, +86 2431 8331 Emiil - eotiGralion b thiphom.com Pt

Calibration Certificate

Cerl. No.: ACL24836

Puges lof8

Equipment ;
Manufacturer :
Model :

Seriyl No.:

1D No.:

Condition As Found :

Customer ;

Locatlon 2

Ambient Temperature :

Pressure :
Relative Humbdity =

Received Date :
Calibration Date ;
Date ol Issue ;

SQUND LEVEL METER
RION

NL~4Z2A  Microphone UC-52 / Preamplifier NH-24

00G23395 7 198642 7 26423
RYG_F30420

GoCh

ALS LADORATORY GROUP (THAILAND)CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

=
(200 £3) °C Y W”M""” 7 A
(1013 %3) kPa H
(500 £20) % i

H

05 JANUARY 2024
12-15 JANUARY 2024
16 JANUARY 2024

Callbrated by &

Approved by ;

Nathzkom Pisutpaisan

( Thanakul Petchurai

7%

This cenificate is issued in necordanee with the requirements of ISOAEC 17025 siandard, may not be reproduced
other than in full, exeept with the priat written approval of the head of Calibration Laboratory.




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4514511 Sirinthorn Road, Bungburmru, Bangphud, Bongkok, 10700 Thailard
Tol +EB 24338331 Email:calibrationg@uithipharn.tom

SITHIPORN,
associates.-

NSCTISTIS 17028
CAUBRATION 9134

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451451t Sirinthorn Road, Bsnghbumru, Bungpiud, Bangiok 10700 Thoitand
Tel+06 24338331 Emoil: calibration(sithiphorncom

SITHIPORN
associates. -

T -1 718
CALBRATION 0134

Calibration Procedure CP-AC-0L

Calibration Method :

Cert. No. ; ACL24036
Job No. : YCEIACDOS2
Tages 1 2o0f8

This equipment was calibmted by fallow on [EC-61672-3 (2013} Standard for sound level meter (SLM),
The SLM had tests Lo Acoustical and Elecirical signal tesis of trequency weighting wilth Ancchoic chamber and Reforence

Standard Instruments,

For tests resulis of each items were made by ebservarion of each Instuments display and also with $L.M's display.

Condition of this result of calibration :
1. Referenas Standard [nstruments :

Inairument Mode]
Waveform Generator 33210A
Waveform Genermor 3358
Digital Multirneter 334614
Digital Multimeter 33361A
Digital Multimeter 3461A
Programmable Attenuaror MAT-1070
Condenser Microphone 4180
Muasuring Amplificr NA2KAl

SeclalNo, Cert, MNo, Due Date
MY4R017076 EF-6009-23 ¢7-FCR-24
MY52302742 EF-0010-23 07-FEB-24
MYS3220104 EEL.BF 300266 13-FEB-24
MY53220076 EEL.BP 260266  13-FEB-24
MY80024275 EELBP 310266 14-FEB-24

62100114 EF-0031-23 08-FED-24

2977900 AA-1001-23  14-FEB-24

34560493 AA-3002-23 14-FEB-24

2, This result of calibration was found accurnte s shown on daic and place of calibrozion for this calibrated irem only.

3. This certificale is vaceable 10 the international system of wnit maintained at @

3.1 National Instiute of Metrology (Thadland).

1.2 Thailand Institute of Scientific and Technological Research (TISTR).

Sumtnary of Measurement Kegult 3

Cert. No.
Job Na,
Pages

: ACLZ4036
: VO6TACO052
: Jof§

Uncertaloty Maximum-per micted
Parameter uncertainty of
{dB}
megsurement {dB)
1. Absolute sensitivity a2 WA
2. Sel-generated noise 0.2 WA
3. Acoustical signal tests of frequency weiphtings
325 Hz 0.3 04
1000 Hz 0.3 0.6
000 Hz 0.3 7
4, Electrical signal 1ests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz 10 10 kHz 0.3 X
For > 16 kHz o 20 kHz - 1.0
5, Frequency and lime weightings at 1 kHz 0.2 02
6. Long - term stabilily 0.1 0.1
7. Level linearity on the reference level range 02 03
§. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 6.3
10, Peak  seund ovel 0.2 0.35
11, Overload indication 0.2 Q.25
12, High level stability 0. Q.1

> A

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

a5)-a51f1 sirintharn koad, Bangbumeu, Bangph.d. Bengkok 10700 Thailond
Tel 4E6 2433 8331 Email - calibratizn@sithiphorneem

SITHIPORM;

associates

NECTISLTIL 21028
CALIBRATION 8154

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-4351f| Sirinthom Rood, Bangbumny, Bangplud, Bangkcok, 10300 Thailand
Tol. +68 2433 8331 Emil. colibration@sithipharncem

SITHIPORN )
associates
WECTINTIS 13025
CALBRATION D3

Cert. No. : ACL24036
Job Ko, : YC67AC0052
Pages 40lB
Resnlt of callbrafion:
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Sigmal Value Deviation Limit
{dB) {dB) (dB) (a8}
93.9 (93.98) 931.5 0.0 0.3

2., Sclf-gencrated moise
2,1 Nonnal test

Measured Value
{dB}

142

2,2 The microphone of the sound level meter was replaced by electrical signal input device,

Cen. No. 1 ACL24036

Frequency Measured value
Weighting o
A+ weight 9.9
C - weight 16.5
Flat 223

3, Acoustical signal tests of frequency welghtlngs

Meter free-field acoustic response af o level o' 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
[z} Acceplance
Flat C-weight A-weight .
Limils
13% 03 0.3 04 = 1.5
1000 0.0 0.0 0.0 *1.0
BOOO 0.7 0.8 C.8 +5.0

Job Na. : VCB7ACH052
Puges  : 50f8
4. Elgcirlcal signal tests of frequency welghtings
Weighting nerwork reiponse with relative to 1 kHz,
Frequency Deviation from various frequengy weiphting respanse cunve (dB)
{Hz) Flat C-weight A-weight A“‘,-Pl_““
Limits
63 0.0 0.1 0.0 +2,0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 11,5
500 0.0 0.0 0,1 £1.5
1000 0.0 0.0 0.0 .0
2000 0.0 0.0 0.0 1.0
4000 0.0 0.0 0.0 +3,0
8000 0.9 0.1 ul 5.0
& Frequeney and time welghilnps 1t L kHz
5.1 Frequency weightings al 1 kIl
Anticipaied | Measured Devinted Agceplance
Frequency Value Valie Value Limit
Weighting (6B} 148) ) 1d8)
A - weight 94.0 4.0 0.0 +0.2
C - weight 94.0 94.0 0.0 *0.2
Flai 94.0 94.0 0.0 +0.2
5.2 Time weighting o1 1 kHz
Anlicipaled Measured Deviated Acceplance
Frequency Yahe Valug Valee Limils
Weighting {dB) (diz) (d3 ) {4dB)
[Fast 94.0 94.0 0.0 +0.1
Slow 94.0 4.0 0.0 =0.1
Leg 4.0 54.0 0.4 =01
&, Long - Lermn stability
S1.M Display | SLM Display | Deviated Acceplanes
Frequency ar initial at final Value Limis
Welghting (4B (dB (di) (dB)
A - weight 94.0 94.0 0.0 +0.3

o, L fe




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514811 Sirinthom Road. Bangburmru, Dangplud, Bangkak, 10700 Thaikand
Tel+66 2433832 Email: colibrolon@silhiphomezom

SITHIPORN
associates. -

RSCTRLTIE THE
CALIBRATION 0294

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

481-45/1 Sirinthorn Road, Bangbumi, Bangplud, Bangkok. 10703 Thaikind
Tl +68 2433 0321

Emnail; calitrotiongisithiphorntom

SITHIPORN

associates..

NSCTERTIS 17021
CALIBRATION 033&

Cerls No. @ ACLIA0M
Jab No. : VUGTACODS2
Pagn : 6of§

Cert No. : ACL24036
Job No. ¢ YC6TACHD52

Pages @ Tol&
. Level linearity on the reference levet range 8 Level tinearicy including the level range cantrol
Anticipated | Measared Deviawd | Acceprance Anticiparod Measured Devieied Ascepiance
Value Value Value Limis Range Yalue Yalue Value Limits
{48) (dB)’ [£:3) (dB) (4B} (dB) Las) (d8)
1310 137.0 0.0 =1, Aulo 4.0 94.0 0.0 &5
1360 136.0 0.0 +1,1
. 135.0 135.0 0.0 +1.] 9. Tone barst response
1340 1340 00 ali Time Tone burst Anticipatcd Meusuzed Deviated Accuptance
1330 1330 0.0 £t duration, Th Cycle Value Value Value Limits
:;Tg :;:g 22 : :‘I Weighting | (g (48) (4B} (dn) (48)
B B ! T,

1290 1250 00 1 ) 0.25 1 108.0 107.9 0.} 1.5;-5.0
1240 1240 70 YR Fost 2 8 117.0 117.0 0.0 1.0;-2.5
1190 1190 00 Y 200 800 134.0 134.0 0.0 1.0
1140 180 T Y Slo 2 8 1080 1080 00 15:-5.0
o0 Y090 o0 P 200 800 1276 1276 00 410
104.0 104.0 00 11 0.25 1 2.0 93.9 .1 1.5;-5.0
93.0 93,0 00 411 SEL 2 § 108.0 108.0 00 10;-25
4.0 940 0.0 111 200 300 128,0 128.0 0.0 1.0
£9.0 88,1 0.1 1.1
£4.0 84.1 01 =)
50 790 o0 ] 10. Peak C sound level
1o 41 il 11 HNumber ol cycle Anticipaled Messured Devimed | Acccprance
::2 ::; g:] : :: n Value Value, Lepeak Yalue Limits
o Py o0 T test signal {dn) (di3 ) (dB ) (dB)
o 320 00 T Conlinuous 133.0 1330 0.0 3.0
49.0 49.0 00 <10 One 1364 1361 03 =0
44.0 44.0 0.0 + 1.1
390 39.0 0.0 211 Number of cycle Amicipaied Muasured Deviated Acceptance
34.0 340 0.0 + 1.1 in Value Yolue Valuz Limits
30.0 30.0 0.0 1.1 test signal {dB) (dB) (dB) (dB)
9.0 840 90 +1.1 Contimuous 1330 133.1 0.1 20
80 80 00 Lhd Positive half eyele 1354 135.3 0.1 2.0
b 70 09 *11 Negative hall eyele 1354 1353 -0.1 £1.0
260 269 0.0 £ 1.1
250 249 0.1 411

SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO LTD

CALIBRATION LABORATORY SITHIPORN - I ORY

45451 Slrintharn Road, Bangbum i, Bangphud, Bangkek, 10700 Thaikana } CA LI B'R'ATIO 1\ LA BO RATO RY

Tol. +B4 2432 8331 £moil: ealibralion@sithiphom.com

associates

NSC-TISLTES 33028
CALISRATION 0394
Cert. No. : ACL24036
Job No. = VCETACODS2
Pages : Bolf8
11. Overfoad Indlcation
Measured valuc (dB ) Deviated Aceeplance
Pasitive Nepalive Yalug Limits
one-helf'cycle | onc-halfc: (dB} (dB)
£9.7 49.7 0.0 15
12. Hlgh tevel stailiry
SLM Displey | SLM Display Devialed Acceplanee
Frequency at initial al final Vatue Limits.
Weighling {dB) (dB} (dB) {dB}
A - weight 137.0 137.0 00 +0.3

The reponied uneenainty is based on o standard uncertainty multipliod by coverage factar # =2

or any veluz following caleulation providing a lavel of confidence of approximately 95 %

End af Calthration Certificate

2

TelD-2435-9800 Fax0-2433.1679 c-malical-center@sithiphorncom http://wwwsithiphom.com

451-451/1 Sirinthom Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND.

'a
NSCETIS(TIS 17025
CALBRATION 0384

Calibration Certificate

Cert. No. s ACC23029
Pages : 1of3

vt e L 200

Equipment : SOUND CALIBRATOR
Maonufacturer: RION : =
Model 5 NC-74 ; D B ‘W'Wi‘m'v ?
Serlal No.: 34178123 : I e —:{E&
— AYOISOLS . L CTRCVIRBY T
Condition As Found : GOob
Customer 3 ALS LADCRATORY GROUP (THAILLAND) Cd.! LTID.

104 FHATTIANARKAN 50, PHATTIHANAKAN RgAD,

KHWAENG PHATTHANAKAN, KIITET SUAN LUANG,

DANGKOR, 10250 THAILAND. -

i

Laocation : -
Ambicnt Temperature : (230 £3) «
Pressure : {1003 +3) kPa
Refative Humbdity (500220 %

Received Date:
Calibration Date ;
Date of Issue

07 SEPTEMBER 2023
20 SEPTEMBER 2023
20 SEPTEMUBELR 2023

Calibrated by :

Approved by :

Nathakorn Pisulpaisan

7 Bl

( Thenzku! Petchumi

This centificale is issued in accordance with the requirements of ISGAEC 17023 standard, may nol be reproduced

ather than in full, except with the prior written approval of the head of Calibrxion Labaralory.

QF-TS12-(:4-{H-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD,

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.

associates CALIBRATION LABORATORY assoclates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate o
Ceort No. 1 ACC23029 Job No. ; VCE6AC010D
Joh Ko, 1 YCE6ACO100 . 3003
. Pages @ 20f3 Pages 13
Callbration Frocedure : CP-AC-03

Calibratien Method & .\
This equipmint was calibrated by based on LEC-60542-2003 Siandard.
The sound pressure level, frequency and total dislortion olehc sound calibrator was measured using the reference

micraphone. !‘ .

Condition of this result of calibration : "~ .

1, Reference Standard Instraments : . :
Instrument Medel Serial ¥a, Cerd. Ny, D Raie
Wavelorm Generator 335118 MY52302742 EF-3010-23 07-FED-24
Digital Multimmeter 33461A MY'53220104 EEL.BP 30’0%66 13-FEB:24
Digital Multirheter 3346IA MY$3220076  EEL.BP 300267 I3-FEB-24
Digital Muftimeter 3346)A MY60024273  EEL.BP '.'-UB?GG 14-FEB-24
Programmahle Attenuator MAT-1070 62100114 EF-00% 1-2'3 08-FER-24
Condenser Mizrophone 4180 2077900 AA-1001-23 14-FEB-24
Measusing Amplifier NA-~2KAl 34560495 AA-3002:21 14-FEB-24
Audio Analyzer AVR-3360A  ¥141B606Y EF-DO}i-Z! [-FEB-24

2. This resull of calibration was found sccuraie as shown en dake and place ofcalib;nﬁﬁn for this calibrated item only,
3, This certificale is ble 1o the |

1 system of unil al;
3.1 Nalionsd Instilute of Metrology' {Thailand). e

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
!

'
|
r
I

QF TSI 2-AH- 20t

> LA

SITHIPORN ASSOCIATES CO., LTD. S

CALIBRATION LABORATORY SITHIPORN) 4 k -
451-451f) Sifinthorn Rood. Baagturmiu, Bengpiud, Bangkok, 19760 Thaland """'m“"\'} m.rfu-mlmn
Tel. +86 2433 833| Emoil calibricngsithiphoincem CALIMAATICN 01

tegul i lon ;.

1. Saund pressure level

Specificd sound Measured ) Devisted Acﬁept:-ncc
pressuce Jevel velug valie - Uncertainty Limit .
{dB) (dB} (dB) “(B) {dB)
94 94.1 0.10 014, 040
"I
2, Frequency :\
Specified Measured Devialed A:ccepllnoe
Frequeney value value Uncertainty ! timis
(Hz) (Hz) (%) w) 14 ()
1000 140615 0.1 o1 |4 10
K
3, Tota! distortion
- oy |
Measured value {%) Uneertainty ( % ) Accoplance Umll (%)
1.70 0.10 14

The reparted uncenainty is based an o standard uncertainty multiplied by covernge Rctor k =2

or any value following calewdation,providing 3 lavel of confidence of approximately 95 %

End of Calibration Certillcate —— ———

QF-T51 2- (M H-02066

> it

SITHIPORN ASSOCIATES CO, LTD.
CALIBRATION LABORATORY SITHIPORN,

451- 451 Slrinthoen Road, Bangbumiu, Bangplud, Bangkok. 10700 Thalland associates - -

Tol. +6 2433 B33! fmait: calibration@sithipharncem HACTISATIS 47028
CALILRATION D134

Cert. No, : ACL24072
Papes @ 1af8

Calibration Certificate

Equipment ; SQUND LEVEL METER

Manufacturer : KION

Madel 1 NI.-32 / Microphone UC-52 / Preamplifier NE-24

Serkal No.: 01122578 /143842 £22771

1D No.: RYG_FS0017

Conditon As Found : GOOD

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

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

Location : - [T
Ambient Temperarure : (220 =3) “C R ﬂﬁ?‘éﬂf ? t
Peessure (101343 ) kPa '

Relative Humidlty : (500 £20) k)
Received Date :
Culibratlon Date :
Date of Issue ;

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Calibrated by : Nathakem Pisutpaisan

73,4/&?.

{ Thonokul Peichuni

Approved by ¢

l wilh the

This cemificate is issued in qui ol ISOAEC 17025 siandard, may not be reproduced

other than in full, except with the priur writien approval of the head of Calibraton Lakoraiony:

Cert. No. @ ACL24072
Job No. 1 YC6TACQOS4

Puges : lal§
Calibration Procedure : CP-ACO!

Calibration Method :

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

The SLM had tests 1o Acoustical and Electrical signal lests of equency weighling with Anechuic chamber and Reft
Standard Insruments.

For tests results of cach items were made by abservation of cach Instrumenis display and ojso with SLM's display.

Condition of this result of calibratlon ¢
|, Reference Standard Instrumenis :

Instrument Model Serlal No, Cert, No, Dus Dute
Waveform Generalor 332104 MYA4B017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY52302742 CF-0010-23 07-FEB-24
Digital Multimeter 334617 MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Mullimeter 3M61A MY53220076 EEL.BP 29/0265 13-FEB-24
Digial Multimeter JHG1A MY$0024273 EELBP 3140266 14-FEB-24
Progmmmable Altenunior MAT-107) 62100114 EF-0Q11.23 03-FEB-24
Condenser Microphane 4180 2977900 AA-1001-23 14-FEB-M4
Muasuring Amplifier NA-12KAl M550495 AA-3002-23 14-FEB-24

2, This rusult of calibration was found accumte as shown on datc and place of calibration for this calibrated item only.
3. This cenificate is traceable 1o the internelional system of unil maintained at :

3,1 National Institute of Metroloyy (Thailand).

3,2 Thailand Tnstitute of Scieatific and Technolegical Rescarch (TISTR).

> M -




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-d51{1 $irinthom Rood, Bangbumu, Bangpiud, Bangkok, 10700 Thaiand

SITHIPORN

associates —-

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451251 Sirintharn Road, Bangbumn, Bangphud, Bongkok, 10700 Thailand

SITHIPORN}

associntes.

Tol+5824338331  Emoi:collbration@itiipharneam PrARALHET Tol 45024338331 Emeltcalbrationdsithiphomeom s
Cert No. : ACL240T2 CerL No. ;. ACL24072
Jobr No, = VC6TACHS JobNe. : YC6TAC0054
Pages  : 3ol8 Pages : 4of§
1. Absolute sensitivity
U Enty Maxl mitted Reference Messured Accopunce
Parameler @ uncertalnty of Acoustic 5ignal Value Devielion Limit
measurement (A1) (db) {48) (dB) (dB)
"|L. Absolnte sensitivity 0.2 NiA 93.9 (92.98) 93.9 0.0 0.3
2. Scll-gencrated noise 02 N/A
3. Acoustical signal tests of frequency welghtings 2. SelF-pencrated nalse
125 Hz 03 s 2.1 Normal lest
1000 Hz 0.3 0.6
£000 11z 03 0.1 Measured Value
B
4. Electrical sipnal tests of frequency weightings (ldﬁ T]
For 10 Hz 10 4 kHz 0.3 0.6 -
For> 4 kHz o 10kHz 03 LK) 2.2 The miceophona of the sound level meter wes replaced by cleetrical signal input device.
For > 10kHz 1o 20 kHz - 10
Frequency Meaosured value
5. Frequency and time weightings at | kHz 02 0.2 Weloht ()
X
6. Long - 1eam stability 0.1 ol Eghting
7. Leval lincarity on the reference level range 02 03 A - weight N6
8, Level lingarity including the level rnge control 02 03 C - weight 173
%9, Tone burst response 0.2 0.3 Flal 134
10, Peak C sound level 0.2 0,35
11, Overload indication 02 0.25 3. Acoustleak signal tests of frequency welghtings
12, High level sibifity 0. 0.l Meler frec-field acoustic response 1.2 Jevel of 34 dB
Frequency Deviation from various frequency weighling response curve (dB)
Al
(Hz) Flat C-weight A-wright “Tpr:mm
Limits
125 04 0.4 0.5 + 1.5
1000 0.0 0.0 0.0 L0
8000 Q.0 (.1 0.1 +5.0
7 BAS 7 A
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4. Elecirical slgnal tests of frequeney welghifngs
Weighting network response with relative to 1 kHz

Cerw No. | ACL240T2
Jab No. 1 YC6TACORS
Puges : 5of8

% Level linearity on the refevence level range

Cert. Na. : ACLI40T2
Job No. : YC6TACONS4
Pages 1 6ofd

Frequency Devigtion from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Awcplanc
Limiis
[ 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 *+1.5
250 0.0 0.0 0.0 .5
500 0,0 0.1 2.0 +0.5
1000 0.0 0.0 0.0 =1.0
2000 0.0 0.1 0.0 =2.0
4000 0.0 0.1 0.0 =3.0
£000 0.0 0.1 0.1 +5.0
5 Frequency and lime welghtings at 1 kliz
5.1 Frequency weightings a1 ) WHz
Anticipated | Measured Devisted Acceptince
Frequency vale Yalue Value Limits
Weigluling 148) (dB) (d3) (dB)
A weight $4.0 94.0 Q.0 +0.2
C+weight 94.0 94.0 0.0 +032
Flay 94.0 54.0 0.0 =02
5.2 Time weighting st 7 kHz
Anlicipatesd Measurcd Deviated Accoptance
Frequency Value Value Vaolee Limits
Weighting {dn} (<B) (dB) (4B}
Fast 540 54.0 0.0 *{0.1
Slow 94.0 4.0 0.0 +0,1
Leg 94.0 X0 0.0 +0.)
4. Long - term stabllity
SLM Display | SLM Display | Devialed Acceplznee
Frequency at Initial at final Value Limits
Weighting (dB)Y 1d8) (4B) 148}
A - weight 94.0 £4.1 0.1 +*03

LA -

Anticipated Measured Deviated AtCeplance
Value Yalue Value Limis
(dB) (6B} (4B} (dB)
137.0 137.0 0.0 = 1.1
135.0 136.0 0.0 +1.3
135.0 135.0 0.0 +1,]
1340 134.0 0.0 =x1.]
133.0 133.0 00 +1.1
1320 112.0 0.0 £ 1.1
131.0 111.0 0.0 %L1
120.0 128.0 0.0 1.1
124,0 1240 0.0 1.1
119.0 118,) 0.1 +1.]
114.0 114,0 0.0 11.]
105.0 - 109.0 0.0 +1.]
104.0 104.1 0.1 x1.1
93.0 9.0 040 1.1
94.0 940 0.0 =Ll
8.0 89.0 0.6 = 1.1
840 21.0 0.0 = 1]
790 79.0 0.0 +1,1
O 74.0 0.0 X1,
9.0 65.0 0.0 4 1.1
5.0 (22 0.0 %11
59.0 580 0.0 LR
4.0 540 0.0 1.1
49,0 430 0.0 +1].}
4.0 44.0 0.0 *1.]
30 390 0.0 11.1
Mo 3.0 00 +1.1
30.0 300 0.0 1.1
290 289 0.1 i1.1
28.0 8.0 0.0 +1.1
27.0 27.0 0.0 .l
26.0 26.0 0.0 it 1,1
25.0 250 0.0 211
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8, Level Jinearlry Including the level range contrul

Anticipated Mecasured Deviated Acecplance
Range Yolue Yalue Value Limils
{dB) {dB) {dB) {48}
Auta .0 4.0 0.0 =11
9. Tone burst respanse
Time Tone burst Anticipated Measured Devigted | Acceplance
duration, Th Cycle Value Value Value Limiu
Weighting | (s ) (d8) 48) (de) (d8)
025 1 108.0 108.0 0.0 1.5:-50
Fast 2 3 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.1 0.1 1.0
Slow 2 2 108.0 108.0 0.0 1.5;-50
200 £00 122.6 127.6 0.0 *1.0
0.25 L 9.0 98.9 0.1 1.5:-50
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 §00 128.0 128.0 0.0 =10
10, Peak C souad level
Number of cycle Anticipated | Measured Deviated | Aceeplance
in Vaolue Valoe, Lepeak| Value Limies
test signal (dB} {dB) (dB) {dB}
Continuous 133.0 133.0 0.0 +3.0
One 136.4 1353 -1.1 +3.0
Number of cycle Anlicipated Measured Deviated | Acecplance
in Value Value Value Limiis
fest signal (dB ) (dB) (dB} (dB)
Continuous 1330 1329 .1 2.0
Positive hall cycle 1354 i35.1 -0.3 22,0
Negative hall cycle 1354 135.1 -0.3 +2.0

SITHIPORN ASSOCIATES CQO., LTD.
CALIBRATION LABORATORY

AB¥- 451} Sirthorn Road, Bangbumni, Bangplud, angkok, 10700 Thalland
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11, Overload Indleation
Measured value (dB ) Deviaked Acceptance
Pasitive Negative Volue Limits
one-halfeyele | oncrhalfeyele (dB) (dR)
89.6 89.6 6.0 11,5

12, High level stabiliry

SLM Display | SLM Display Deviated Acceplance
Frequency atinitial ot finad Value Limits
Weighting (dB) (dB) (dB) (di)
A - weight 137.0 137.0 0.¢ 10,3

The reported uncenainy is based on a standard uncensinty muhiplied by coverage facter & =2

or any vatue following calculation,providing o lavel of confidence of approximarely 95 %

End of Calibration Cerilflcate

7 A
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Calibration Certificate

Equipment : SOQUND LEVEL METER

Manufacturer ; RION

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

Serial No.: 012227247 143486 /22620

1D No. RYG_Fs0023

Condition As Found : G00Db

Customer | ALS LARBORATORY GROUF (THAILAND} CO., LTD.

104 FHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIIET SUAN LUANG,
BANGEKCK, 10250 THAILAND.

Lotation ; - e e+ et
Amblent Temperature & (23.0+3) °C i ,?fmﬁam i
Pressure (1013 23) KkPa R .
Relative Humidlty : {500 £20) %

Received Date s
Callbration Date :
Date of Issue ¢

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Callbrated by : Nuthakemn Pisutpaisan

7o Ahfe

( Thanakul Peichurai )

Approved by ¢

This certificate is issucd in accordance with the requirements of ISOJEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Labozatoty.

Cert. No. @ ACL24071

Job Np. : YCETACUNS4

Pages : 2afB
Calibration Procedure : CPeaC+01

Calibration Method :

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

The SLM had Iests 16 Acoustical and Elgeirical signol tests of frequency weighting with hoic chamber and Refe
Sundard Instruments,

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

Condition of this result of caliliration ;
1, Refzrence Standard Instruments

Inatrument Morie] Serial Mo, Corg, Np, Duge Date
Woveform Generalor 332104 MY48017076 EF-0009-22 Q7-FEB-24
Waveform Generntor 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY$3220104  ECL.BP 00266 13-FEB-24
Digital Multimeter IMG61A MY 53220076 CGEL.BP 290266 13-FEB-24
Digital Multimeter JE1A MY 60024273 CEL.BF 31/0266  14-FLEB-24
Programmabls Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Coendenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA~2KAL 34560495 AA-300Z-23 14-FEB-24

2, This resull of calibration was found sccurate as shown on date and place of ealibration fur this calibrowed iem only.
3. This certificate is taceable to the inlemalional system of unil mainiained al

3.1 National Institie of Metrology (Thailand),

3.2 Thuilend Institute of Sciemific and Technalngicnl Research (TISTR.).

- AN -
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Summary. of Measurement Result ; Toa on *
1, Absolute sensidvity
Uncertninty Maximum-permitied Reference Measured Acceptance
Paramcter @n) uncertainty of Acouste Signal Value Deviation Limnit
__ measurement (A8) {dm) (dB) (48} (a8
1. Absolute sensitivity 0.2 NiA 93,9 (93.98) 919 0.0 +0.3
2. Sclf-gencrated noise 0.2 /A
. Acoustical signal tests veightl
3. Acoustical signal tes c;;i;rcl:uency weightings 2. Sell-generated nolse
2 0.3 08 2.1 Normal test
1000 Hz 0.3 0.6
2000 Hz 03 07 Measured Yalue
4. Elcetrical signal tests of frequency weighlings (ld_}BJ)
For 10 Hz to 4 kilz 03 0.6 -
»
For>4 kHz 10 10 kHz 03 o7 2.2 The microphone of the saund level meter was zeplaced by electrical signal input device.
For > 10kHz to 20 kliz - 10 F Mesored vah
Teqt
5. Frequency and time weightings al 1 kHz. 0.2 02 q mfcy FuseR Ve
6. Long - term stubility 0.1 0.1 Weighting (e8)
7. Level lincarity on the reference level mnge 02 0.3 A - weight 143
5. Lovel lincarily ncluding the level rnge control 0.2 03 C - weight 06
9. Tone burst respense 0.2 0.3 Flay 264
10, Peuk C sound level 0.2 0.35
11, Overload indication 0z 025 3, Acaustics] slgnal teats of frequency weightlngs
12. High level stbility 0.1 0.1 Meter free-field acoustic response at n level of 24 dB

7_%-

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acceplence
Limits
125 0.0 0.0 0.0 =15
1000 0.0 0.0 0.0 = L0
5000 14 1.5 1.5 5.0

A

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
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4, Electrieal signal testa of frequency welghtings
Weighting network respense with relative to 1 ke,

Certs No. 3 ACL24071

Jab No.
Pages

: VCGTACAOS
: Safd

Frequency Deviation from various {requency wrighting respense curve (dfi)
(He} Flat C-weight A-welght A"_rpl_mm
Limits
63 -0.1 0.0 0.0 2.0
125 0.0 0.0 0.0 *1.5
230 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 1.5
1000 0.0 00 0.0 £1.0
2000 0.0 0.0 0.0 2.0
1000 0.0 0.0 0.5 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time welghtings at 1 kHz
5.1 Frequency weightingsat | kHz
Anticipated Measured Deviated Acteplance
Frequency Yalue Value Valuz Limits
Weighting (4B) (dB) (dB) (4B}
A -weight 94.0 94.0 2.0 +0.2
< - weight 94.0 94.0 0.0 +0.2
Flat 94.0 4.0 0.0 £0.2
5.2 Time weighting at 1 KHz
Anticipaied Measured Devinted Aceeplance
Frequency Velue Value Value Limits
Weighting (d8) (dB) 1dB) 148)
Fast 94.0 94.0 0.0 4 0.1
Slow .0 2.0 0.0 0.1
Leq 24.0 94.0 0.0 +0.1
6. Long ~ term stability
SLM Display | SLM Display ¢ Devialed Aceepinnee
Frequency at initiat at final Value Lirits
Weighting {d3} (dB) (dB) (a8}
A - weight .0 94.0 0.0 +0.3

P

7. Level lincarity on the refercnee Jovel ranpe

Cert, No. : ACL24071
Jab Mo, 1 VCETACDOSY

Pages @ Sof8

Anticipated | Measured Deviated | Aetcplance
Value Value Value Limits
(di} (dB) (dB} (dB}
137.0 137.0 0.0 +1.]
1260 1360 0.0 il
135.0 1350 0.0 +1.1
134.0 134.0 00 (AR
133.0 133.0 0.0 & 1.1
1320 132.0 0.0 +1,)
1310 131.0 0.0 L1
1200 129.0 0.0 111
124.0 124.0 0.0 =11
119.0 119.0 20 1.1
114.0 1140 0.0 1.1
102.0 109.0 0.0 z 1.1
104.0 104.0 0.0 + L1
900 99.0 0.0 +1.1
.0 94.0 0.0 +1.]
89.0 £9.0 00 +1,]
840 840 0.0 + L]
5.0 9.0 0.0 =+ L1
140 740 Q.0 2.4
6.0 69.0 00 1.1
640 6.0 0.0 = 1.]
59.0 590 0.0 411
34.0 519 1 =Ll
9.0 48.0 -0.1 24,1
A0 409 411 + 1.1
30 389 -0.1 1.1
M.0 339 0.1 =11
30.0 29.9 -0.1 =11
290 289 0.1 =11
28.0 219 -0 =11
27.0 269 01 =11
26.0 258 0.2 = 1.1
250 148 0.1 1!

> Al
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8. Level linearity including the level vange conirol

Anticipated | Measured Deviated Acgeplance
Range Valoe Value Velue Limits
(dD} (dB) {dB) {dB)
Autn 4.0 94,0 0.0 1.1
9. Tone burst response
Titne Tome bursi. Anlicipaled Measured Deviaked | Acceplance
duration, Tb Cyele Value Value Value Limits
Weighling (ms) (dn) (€13 (dn) (dB)
0.15 1 108.0 107.9 -0.1 1.5:-5.0
Fast 2 2 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 1,0
Slow 2 8 108.0 108.0 0.0 1.5;-50
200 £00 127.6 127.6. 0.0 1.0
0.25 1 92.0 989 .1 15:-50
SEL 2 8 108.0 108.0 0.0 1.0,-2.5
200 800 128.0 128.1 0.1 =1.0

10. Peak Csaund level

Cert. No. ; ACL24071
JobNo. 1 YCETACDO3
Pages  : 8al8

11, Overtoad Indlcutlon

Measured value { 4B ) Devisted Acceplance
Positive Negative Value Limils
one-half cyele | one-half cycle {dB) {dB)
£9.7 §9.5 .2 =.$

12, High level stablity

SLM Display | SLM Display Devipled Agceplance
Frequancy atinitial at final Value Limits
Weighting (dB) (4B} (dB) {dB)
A - weight 137.0 137.0 0.0 =0.3

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

or any value following caleulati iding a lavel of confid of i 95 %

Exnd of Calibration Cortiflcate

Number of cycle Anticipated Measurcd Devialed | Acceptance
in Value Value, Lopenk Value Limite
test signal {dB) {dB) (4B} {<dB )
Conlinuous 133.0 133.0 00 3.0
Ome 136.4 1359 -0.5 3,0
Number of cycle Anticipated Measured Devialed Acceplance
in Value Value Value Limits
tesi signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Posidive half cycle 1354 135.2 -0.2 +40
Wegative halfcycle 1354 135.2 0.2 *2.0
7 Ldt - o Al -
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Calibration Certificate

Equipment : SOUND LEVEL METER

Mannfacturer ; RION

Model ¢ NL~42 / Migrophone UC-52 / Preamptificr NH-24
Serial No.: 01222723/ 143841 722770

ID No.: RYG_Fs0022

Condition As Found : GOoon

ALS LABORATORY GROUP {THAILAND) CO., LTD.
1M PEATTHANAKAN 40, PHATTEANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIHET SUAN LUANG,
BANCUKOK, 10230 THAILAND,

Customer :

Lucation : . -

Amblent Temperature § (230 £3) °C :
Pressure s C10L3 £3) kPu !
Relative Humidity : (300 £20) %

1§ JANUARY 2024
25-26 JANUARY 2024
29 JANUARY 2024

Received Date :
Callbration Date ;
Date of 1ssue

e IS

Calibrated by : Nathakom Pisutpaisan

77 Pl

( Thanakul Petchurai )

Approved by :

This centificate is issued in accordance with the requirements of 1SO/ZEC 17025 standard, maoy #ol be reproduced

other thas in full, except with the prior written approval of the hezd of Calibrtion Labaratory,

Cert, No, ; ACLZ40N

Job No. 1 VC6TAC0058

Pages i 2of8
Calibration Procedure : CP-aC!

Calibration Method :

This equipment wes calibrated by foltow on IEC-61672-3 (2013) Swndand for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference
Siandard Inswuments.,

For tests resulls of each iems were made by observation of gach Tnstruments display and also with SLM's display,

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

Instrument Mode Serlal No, LCert, No, Dus Dage
Waveform Genetalor 332104 MY48¢17076 LF-0009-23 07-FER-24
Waveform Generator 33511B MY52302742 TF-0010-23 07-FER-24
Digita! Multimeter 3381A MY53220104 EEL.BFF 300266  13-FEB-24
Digitul Multimeter 33d61a MY53220076 EEL.BP 2970266 | 3-FEB-24
Digital Multimeier Mdbla MYE0024273 EEL.BP 3170266 14-FEB-24
Programmable Auenuator MAT-1070 62100114 EF-0011-23 08-FEB-24

Condenser Microphone 4180 2977900
Meusuring Amplifier NA-32KAl 34560495

AA-1001-23 14-FED-24
AA-3002-23 14-FEB-24

2, This rusult of calibration was found ascurale as khown on dale and place of calibration for this calibrated iticm enly.
3, This cenificate is irageable (o the intermutional system of unil maintained at :

3.1 National [nstitute of Metrology (Thailand).
3.2 Theiland Lestinue of Scientific and Technological Research {TISTR).

7 BT -
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1. Absolute sensltivity
Uscertainty Maximim-pormltted Relerence Mensured Acceplanse
Paramcter . uncerwinty of Acoustic Signal Valye Deviation Limit
tnexsurement (dB) {dn) (d8) (dB) {dB}
1. Absolute sensitivity 0.2 NA 93.9 (93.98) 93.9 0.0 0,3
2. Self~gencrated nolse 0.2 N/A
3. Acoustical signal tesis of frequency weightings 2, Self-gencrated nolse
125 Hz 03 04 2.1 Normal tes
1000 Kz 0.3 0.6
3000 Hz 0.3 07 Measured Value
4. Electrical signal iests of frequency weightings l]il.’s)
For 10Hz t0 4 kHz 03 0.6
For >4 kHz to 10 kHz 03 07 2.2 The microphone of the sound level meter was replaced by electrical signal inpus device.
For > 10 kiiz 10 20 kHz - 1.0 Frequency Measured valae
5. Frequeney and time welghtings at | kHz 0.2 0.2 Weighting (48}
6. Long - term stability 0.1 0.1
7. Leve) lincarity on the reference level range 02 03 A - weight 120
&. Level lincarity including the level mnge controt 0.2 0.3 C - weight 184
9. Tone bursi response 02 0.3 Fin pall
10. Peak € sound level 0.2 0.35
11, Overlond indication 0.2 0.8 3, Acoustical sgoal testa of frequency weiphtlngs
12. High lovel subility o1 0 Meter free-field agoustic response at n level of B4 dB
Frequency Deviation from various lrequency weighting respanse curve (dB)
(Hz) ! R Acceplance
Flat Crwright A-weight .
Limits
125 04 0.4 0.4 =15
1030 0.0 0.0 0.0 = 1.0
8000 0.7 0.8 (] *5.0
5 L 7. At -
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIERATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN

45145 Sirinthorn Read, Bangbumen, fiengphid. Rorgkok, 10700 Thoitnd
Tal. +86 2433 §331 Emgil ; cesibrotion@ad iphar.carm

associates.

NSC-TER IR 17025
CAUSRATION 0334

45 a5 Sirinthom Road, Dangbumn Banqplug, Nanpkok, 10700 Thailond
Toi +60 2433 B33 £mail : cofibration@sithiphomeom

associates -

NSC1IMTHS 17025
CALIBRATION 0194

4. Elecirical stznal tests of frequency welghtings
Weighting nctwork response with relative to 1 kHz

Certe No. : ACL24094
Job No, : VCETACHSS
Pages 1 50fB

Froquency Deviation from vorious frequency weighting response curve (dB)
tHz) Flat Coweight | A-weight Aeceplance
Limits
£3 0.0 (1] C.l 20
125 0.0 0.1 0.0 1.5
B0 0.0 0.0 00 =15
300 0.0 0.1 0.0 =L
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +20
4000 0.0 0.0 0.0 =30
R000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings ar 1 kile
5.) Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceplanece
Erequency Value Value Value Limits
Weighting (dB} (d3) 140} (48}
A - weight 94.0 94.0 0.0 +0.2
C - woigh 93.0 240 00 +0.2
Flat 94.0 54.0 0.0 02
5.2 Time weighting at | kHz
Anlicipated Measured Devinied Aceepance
Frequency Volue Valug Value Limits
Weighting {dB) {di ) (é8} (dB})
Fast 4.0 940 00 +0.1
Slow $4.0 94.0 DO +0.1
leq 84.0 94.0 0.0 +0.1
6. Lang - 1erm stability
SLM Display | SLM Display | Deviated Acceprince
Frequency al initin} at final Valye Litnits
Weighting (dB) (dn} 1dn) (48]
A - weight 4.0 940 0.0 +0.3

71 e/

T. Level lincarlty oa the reference bevel range

Cert. Nu. : ACL24094
Job No, 1 VCETACOOSS
Pages  : Gofd

Anticipatcd Measured Deviated Ag¢coplance
Vale Value Value Limirs
(dB) (da) {dB) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 £ 1.0
134.0 134.0 0.0 +1.1
132.0 133.0 0.0 1,1
132.0 132.0 0.0 +1.]
131.0 i3L0 0.0 +1.]
129.0 120.0 0.0 +1.]
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
134.0 114.0 0.0 1.1
109.0 109.0 0.0 1.1
104.0 L04.0 0.0 1.1
9.0 950 0.0 & 1.1
4.0 .0 0.0 11.1
£3.0 9.0 0.0 1.1
E40 8§40 0.0 %11
700 790 0.0 % 1.1
740 A0 0.0 4.1
69.0 650 0.0 1.1
5.0 .0 0.0 1.1
59.0 55,0 0.0 + 1l
340 5.0 0.0 1.1
49.0 49.0 0.0 + 1.1
4.0 44.0 0.0 1.1
392.0 39,0 0.0 1.1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 £1.1
5.0 29,0 0.0 1.1
28.0 28.1 0.1 4 1.1
270 271 0.1 + 1.0
6.0 26.2 0.2 + 1,1
250 251 0.1 XN
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SITHIPORN ASSOCIATES CO,, LTD,
CALIBRATION LABORATORY

45451 Sitinthorn Road, 2ongturnry, Bangptud, Bangkak, 10700 Thailand
Emgil: ealipration@sithipharncom

Tol. +58 2433 8331

SITHIPORN
associates -~

LTS 17005
CAUBRATION 0334

Cert. No. 1 ACL24094
Job No. : VC67ACO058
Poges @ Tof$

8. Level incarity Including the level range contrel

Anlicipated | Measured Deviared Acceplance
Renge Value Valug Valuz Limils
(dB ) (dB) {dB) (dB)
Aute 94,0 94,0 0.0 =11
9. Tone buryt response
Time Tone burst Anticipated | Measurcd Devisted | Acceprance
weighi duration, Tb Cyele Value Vel Valoe Limils
Enting {ms) {dB) (dB) (dB } (dB)
0,25 1 108.0 1619 0.1 1.5;-3.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 00 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0,0 1.5;-3.0
200 300 127.6 1276 0.0 +1.0
0.25 1 99.0 8.9 0.4 L5:-5.0
SEL 2 3 108.0 108.0 0.0 1.0;5-2.5
200 800 1280 128.0 0.0 +],0
10 Peak C sound level
Numbar of eycle Antivipyted | Measured Deviated | Accepuance
in Vakic Value, Lepenk Yaluc Limits
Iest signal (dB) (d3) (dB; {dB}
Continuous 133.0 1330 0.0 +3.0
One 116.4 136.3 0.1 3.0
Number of cyele Anticipaied | Mensured Deviated | Acceptance
in Value Value Value Limits
tes! signal {dB ) (dB) (dB} (dB)
Continuays 133.0 1329 -0.1 2.0
Positive half cycle 135.4 135.1 -0.3 *2.0
Negative half cycle 1354 135.1 -0.3 =20
2 bt
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY ALY

451-250{1 Sidnthrorn Road. Bamg burii Bangpiud, Bongk ok, 10700 Thaliand
£mail: calibrationgesiiipharm.com

Tal +65 2411 833

deyoiiates

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-4511 Slrintharn Road, Bangbumnu, Borgplud, Bangkak 18200 Thalland
Tol. 468 2433 833 Ermail: calibratisn@sithipharncom

SITHIPORN
associates .-
WRC-TISLTES IS
CALIRAATION 03H

Cert, No, ; ACL24094
dab Mo, VCE7ACO058

Pages @ Bof8
11, Overlaad indicntion
Measured value (dB) Devialed Acceplunce
Positive Negative Value Limiis
one-half cycle | oneshnif eycle {dB} {dB)
89.8 89.6 0.2 <15
12, High level stabilicy
SLM Display | SLM Display Devinted Agcepianes
Frequency at indlial ut final Value Limits
Weighting (dB) (dB) {dB) (dB )
A - weight 137.0 137.0 00 0.3

The reponied uncertainty is bascd on a standard uncerainly mulliplied by covernge factor & = 2

or any valuc following calculation,providing & lavel of confidence of npproximately 55 %

End of Callbraticn Certificate
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SITHIPORN ASSOCIATES CQ., LTD.
CALIBRATION LABORATORY

451-4B1/1 Sifinthorn Road. Bangbumry. Bangpiud, Bangkok, 18700 Thailand
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Cert, No. s ACL24075
Pages : 1of§

Calibration Certificate

Equipment :
Munufacturer
Model :

Conditlon As Found 3

Customer :

Lacatlon :

Ambicnt Tempersiure :
Pressure ¢

Relative Humldity :

Recelved Date :
Calibration Date :
Date of Issue :

Caltbrated by :

Approved by :

SOUND LEVEL METER

RIGN

NL~2/ Microphione UC-52 ¢ Preamplificr NH-24
01222716/ 343832 £ 22763

RYG_F50020

GOoD

ALS LABORATORY GROUP {THAILAND) (., ).TD,
104 PHATTHANAKAN 40, FHATTHANAKAN ROAD,
KHWAENG PIIATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(23023) oc

(1013 £3 ) %Pa

(500 £20) o JRpr e
S sl

11 JANUARY 2024 ) N I -

22-24 JAKUARY 2024
24 JANUARY 2024

Nathakem Pisutpaizan

?‘W

{ Thanakul Peichurai

This certificate is issued In accordance with the requirements of ISOAEC 17025 siandard, mey not be reproduced

other than in full, except with the priar written approval of the heed of Calibration Laboratory.

Callbration Pracedure : CP-AC-01

Culibration Method :

CerL No. : ACL24075
JabNo. = VCOTACHS
Pages  : of8

This equipment was calibrated by lollow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had 1ests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standurd Instuments.

For 1esis results of cach flems were made by observation of each Instrumnenis display ond alse with SLM's display.

Conditien of this result of calibratlon :

1. Reference Standard Instuments :

Instrumeny Iode) Serdal No, Cert, No, Dug Date
Waveform Genezotor 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 3sne MY52302742 EF-0010-23 0-FEB-24
Drigita} Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digsiral Multiineter 3n6ia MY53220076 EEL.BP 2940266  13-FEI-24
Digiwd Multimeter J4461A MY50024273 EEL.BP 31266 14-FEB-24
Programmable Atenuator MAT-1070 62100114 EF-0011-23 03-FEB-24
Condenser Microphone 4180 2977900 AA-10D1-23 14-FEB-24
Mieasuring Amplifier NA2KAI 3560495 AA-ID02-23 14-FEB-24

2. This result of calibration was found accurate 25 shown on date end place of calibration for this colibmted itlem only.

3. This centificale is traceable to he internatienal system of unit mainteined at :

3,1 National Instirute of Metrology (Thailand).

1.2 Thailand Institule of Scicntific nnd Technological Research (TISTR).




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN SITHI_PORN)I
A54511 SIknthorn Read, Bangburmiu, Bangplud, Dongkok. 10700 Thaliand associates .- A51-4541 Sirinthem Rond, Bargburiny, Rangphud, Bangxok, 10700 Thalland associates -
Tol 46824338391 Ernoil: oolibration@hithiphorncom HEC T T s Tol4g6 2433833 Ema:cafibration@sithiphomeam o
Cert. No. : ACL24075 Cert. No. ¢ ACL24075
Jah No. @ VOETACODS4 Jab No. ; VCSTACDDSY
Pages @ Jof§ Pages 4of8
Summary of Measuroment Result ; Result of calibration ;
1. Absolute seasitivity
Uncertalnty Maximom-permitied Reference Measured Accephince
Parameter «B uncercainty of Acoustic Signal Value Devinlion Limle
messuremend (dB) (dB) (dB) (dB) (dB)
). Abseluls sensilivity .2 N/A 91,9 ($3.98) 939 0.0 03
2. Sell-genenited noisc 0.2 N/A
3. Acoustical signal tests of frequency weighlings 2. Self-generated unlse
125 Hz 03 0.6 2.1 Normal Isst
1000 Hz 0.3 0.6
8000 Bz 0.3 0.7 Measured Yalue
4. Electrical signal tests of frequency weightings (l‘:i)
For 10Hz w4 kHz 0.3 0.6
For>4kHz 10 10kHz 93 0.7 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For> 10 kHz 10 20 kHz - 1.0
Frequency Measured value
5. Frequeney and time weightings at | kHz 0.2 0.2 L
6. Long - Lerm stability m 0.1 Weighiing Lan
7. Level linearily on the reference level range 02 0.3 A - weight 115
8. Level linzarity including the level range contro! 0.2 0.3 C- weight 7
9, Tons bursl response 02 0.3 Flat 238
10. Peak C sound level 0.2 0.35
11, Overload indication 0.2 025 3. Acoustical slgnal tests of frequency welghtlngs
1% High level stabilily o1 o Meter free-ficld acoustic response ot a Jevel of 84 dB

Frequency Deviation from varicus frequency weighting response curve (dIz)
(H2) Flat C-weight A-weight Acct.‘pl..'l.licl:
Limits
125 0.5 03 0.5 £ 1.5
1000 0.1 0.1 0.1 +1.0
4000 0.7 0.6 -0.6 +5,0
7 LSl z At
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY SITHIPOR N_/ ] CALIBRATION LABORATORY SITHIPOR N/,

4514511 Sirintharn Road, Bangbumiu, Bangplud, Rangkak, 10260 Thallain
Tel+852433839  Email:calibration@sithiphorncom

assaciates.
NSCTIL-TIS L7035
CALIRRATION 0384

Ak 461 Sirintharn Foo0, Rangbum, Bangplud, Bangkok, 19700 Thailand
Tol +66 24338331 Email: coltration@rithiphorncom

associates.

HSC-TISHTIS 37023
CALIBRATION 0334

. Electrical slgaal tesis of frequency welghtings
Weighling network response with relative to | klz.

Cert No. : ACL24075
Job No. @ YCEIAC0054
Pages ¢ 598

Frequency Deviation from various [requency weighting response curve {dB)
the) Flat Coweight | A-weight Aespnce
Limits
63 0.0 0.0 0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
S00 0.0 00 0.0 x1.5
1000 0.0 0.0 0.0 1.0
1000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +1.0
BOON 00 0.} 0.1 5.0
5. Frequency and tlme welghtings at | kHz
5,1 Frequency weightings al 5 kHz
Anticipated |  Measured Deviated Actcplance
Frequency Value Value Value Limits
Weighting (dB) {dB) (di) (dB)
A - weight 94.0 94,0 0.0 +0.2
C - weight 510 940 0.0 +0.2
Flat 94.0 4.0 0.0 +0.2
5.2 Time weighling al 1 kHe
Anlicipated Measured Deviated Atecplance
Frequency Value Valuo Value Limits
Weighling (dB) (d8) idB) (dB)
Fast 940 24.0 0.0 0.1
Slow 94.0 94.0 L] 0.1
Leg MO 84.0 00 10.1
6. Lang - torm seabllity
SLM Display | SLM Display [ Deviaed | Accepance
Frequency & inifial at final Value Limits
Weighting (dB) (dn) 14B) €3]
A - weight 04.0 54.0 0.0 +0.3

= S et

7. Level linearity an the reference level Tange

Cenl, No, : ACLI4075
Jeb No. @ VCETACO054
Pages : GofB

Anticipatd Measured Devialed Acceplnneg
Value Value Velue Limits
[dB) (dB) (dB) {dB)
137.0 1370 0.0 =11
136.0 136.0 0.0 =211
1315.0 1350 0.0 LN
114.0 134.0 0.0 + 1.1 .
133.0 133.0 0.0 +1.1
1320 132.0 0.0 1.1
121.0 1310 0.0 1.1
129.0 129.0 0.0 1]
1240 124.0 0.0 1 L1
1190 1190 0.0 1)
1140 1140 0.0 =1,
109.0 162.0 0.0 il,l
1.0 104.0 0.0 =1.1
5.0 59.0 0.0 =1.1
jal] 94.0 0.0 =11
£9.0 830 0.0 + 1.1
84.0 84.0 0.0 +1.]
19.0 00 0.0 =11
14.0 40 0.0 +1.1
69.0 0.0 0.0 1.1
64.0 64.0 00 1.1
359.0 59.0 0.0 & 11
M0 51.9 .1 1.1
49,0 49.0 0.0 1,1
44.0 419 .1 1.0
39.0 189 ] 1.1
340 3.9 0.1 +1.1
30.0 299 -1 1.1
25.0 289 -0 +1.]
280 279 0.1 +).]
22.0 269 0 =11
280 259 .1 2.1
250 249 0,1 211
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
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CAUSRATION 0394

& Level Uncarlty [nclodiog the Jevel ranpt contral

Cert No. : ACL24075
Joh Na, ; VCETACD0S4
Pages  : Tol%

Anticipated Measured Deviated Acceptance
Range Value Value Valug Limits
{dB) (dB} (dB) (dB)
Auto 94,0 04.0 0.0 1.1
%, Tane bursl responss
Time Tane burst Anticipated Measured Deviated Acceplance
deration, Th Cycle Yalue Value Yalue Limits
Weighing {mws) (dB) d3) (o) (dB)
0.25 1 108.0 1067.9 0.1
Fost 2 g 117.0 117.0 0.0
200 500 134.0 134.0 0.0
Slow 2 8 108.0 108.0 0.0
200 800 1218 127.6 0.0
0.25 1 99,0 988 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 12840 0.0
10. Peak C saund level
Number of cyele Anticipated Measured Deviated | Aceeplance
in Vale Value, Lopeak Value Limits
test signal {dB } (dl) (dB) (di)
Contintueus. 133.0 133.0 0.0 3.0
One 1364 135.3 -1.1 3.0
Mumber of cycle Anticipated Measured Deviated Aceopunee
in Value Value Value Limits
test signal (dp) {48) (4B} (dB}
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 135.4 135.2 0.2 220
Negative half eyele 1354 1352 0.2 +2.0
7. Al
SITHIPORN ASSOCIATES CO., LTD. .
CALIBRATION LABORATORY SITHIPQRN,

451-251/1 Sirintheen Road, Bangburmby, Beng piut, Bangkak, 10730 Thalkend
Tel, +88 7437833 Emall: calibretangss thiphom com

associates %
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11. Overload lodication

Cert. No. : ACL24073
Jeb Mo, : YCETACHSA
Pages t 8018

Measured value (dB ) Devialed Acceplance
Posilive Negative Velue Limits
one-half eyele | one-half cycle (dB} (dB)
89.7 89.5 -0.2 1.5
12 High Tevel stabillty
SLM Display | SLM Display Devialed Acccpiance
Frequency at inital al final Value Limits
Weighting (an) (dH) {dB} (dB)
A - weight 137.0 133.0 0.0 +0.3

The repored uncerisinty is based on o siandard uncerteinty muhiplied by

or any valug following ealculati iding n lavel el condid of

coverage factor k =2

End af Callbration C

y 95 %
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Calibration Certificate

Equipment ;
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location ¢

Amblcat Temperuture :
Pressure:

Relative Humidity :

Recelved Date :
Culibration Date ;
Date of Issue :

Callbrated by ¢

Approved by :

SOUND LEVEL METER

RION

NL~42 / Micrephone UC-52 / Preamplifier NH-24
01122579 1172172 /74022

RYG_FS0018

GOOD

ALS LABDRATORY GROUP (THAILAND} CO.,, LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAK AN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

{230 &3) 5  Hrikew ¥
{1013 =3) A e .
{500 £20 ) “ e

11 JANUARY 2024 Tt Tor T
22:24 JANUARY 2024 oo
24 JANUARY 2024

Nathakorn Pisutpaisan

?-m

{ Thanakul Petchurai

This certificaw is issued in ageordance with the requirements of 1ISOMEC 17025 standand, may not be reproduced

oiber than in full, exscpt with the prior writien approval of the head of Culibration Laboratary.

Cerl No. : ACL24073
JabNn, : VCGTACD051

Poges ; 20f8

Calthration Procedure ! CP-AC-01

Culibration Method :

This equipmesi was calibrated by follow on TEC61672-3 (2013) Standasd for sound level meter (SLM).

The SLM had tests te Acoustical end Flectrical signal tests of frequency weighting with Ancchoeic chamber and Refercnge
Standend Instruments!

For wests resulls of cach items were made by observation of each Instrumenis display and also with SLM's display.

Condition of this result of calibration ;
1. Reference Standard Instraments «

Instrument Modsl Serial No, Q. No, Due Duse
Wavefor Generator 33210A MY48017076 EF-0009-23 07-FER-24
Waveform Generator sup MYS2302742 EF-0010-23 O7-FEB-24
Digitel Multimzter 33461A MY53220104 EEL.BP 300266 13-FEB-24
Digita] Multimeler 33461A MY53220076 EEL.BP 29/0266  13-FEB-14
Digital Multimeter 2NN MY60024273 CELBP 310266 14-FEB-24
Programmable Atienuator MAT-1070 62100114 EF-0011-23 0B-FER-24
Condenser Microphene 4180 2971900 AA-1003-23 {4-FEB-24
Measuring Amplifier NA-12KAL 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate ns shown on date and place of calibration for this calthrated item only.
3. This certificate is waceable t the intemational system of unit maimained ot :

3.1 Mational Institute of Metrology (Thailand).

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

CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,, LTD,

CALIBRATION LABORATORY

SITHIPORN SITH!PORN)
4514511 Srintharn Road, Bangbumeu, Bongplud, Bangkok, 10700 Thailand associates .- h sorm Read, Rangl X Bongkox, 16700 Thailand associates -~
Tal 4882433830 Emil: colibration@slthiphorncom . gzr:;g’::ﬁ Tol+832423838  Emol;colibrofion@slthiphomeom :}f;::::;,::::
Cert. No. ¢ ACL24073 Cert No. ¢ ACLZ4073
JobNo. ; VCEIACDAS4 Job Na, : VCHTACUDSG
Pages  : 3ofs Pages  : dof8
summary ¢f Measurement Result ; Result of calibrarinn :
1. Absolute sensitlviry
Uncertainty Murlmum-permiteed Reference Measured Acceplante
Perameter @8} uncertsinty of Acoustic Signal Valuo Deviation Limit
__ meanirement (4B} (dB) (dB) (dB) (dB)
1. Absolule sensitivity 0.2 NiA 93.9 (93.9%) 93.9 00 0.3
2. Self-generated noise 02 NiA
3. Acaustical signal test: veighti
coustical signal tes sul;:cqumcy weightings 2. Self-generated nolse
125 1z 83 06 2.) Normal test
1000 Hz 0.3 0.6
B000 Hz 5] 0.7 Measurcd Value
4. Electrical signal tesis of fiequency weightings (]dB s
For 10 Hz 104 ki 03 0.6 56
F 4 4 .. X .
or > 4 kHz to 10 4Hz 03 07 2.2 The microphone of the sound level meler was repleced by clectrical sigral inpul device.
For> 10 kHz 10 20 kliz - 1.0 T Meamared val
T £ i
3. Frequency and lime weightings at 1 kHz 02 0.2 q m?cy * o
5. Lang - torm stability o1 X Welghting (d)
7. Level lincarity on the reference level renge 02 03 A - weight 142
8. Level lincarity including the Jevel range conwol 0.2 0.3 C - woight 192
9. Tone burst response 0.2 0.3 Flat 58
10, Peak C sound Jevel 9.2 0.35
11. Overload indication 9.2 0.25 3. Acaustics] slgnal tests of froquency weightlngs
12, High level stabiliny 0.1 ol Meter [ree-ficld acouslic response al o level of 84 dB
Frequency Deviztion from various frequency weighting response curve (dB)
Al
(fz) Flat Coweight | Aeweight ceepance
Limits
125 0.2 0.2 0.2 +1.35
1000 0.1 0.1 0.] =10
4000 33 34 34 +5.0
= . = Lditon -
SITHIPORN ASSOCIATES CO, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN

451451/ Sirinthorn Read, Bangbuminy, Brusgalud, Bangkck, 10700 Thaliand

associates-

454541 Sirlnthorn Road, Bangbumn, Bangplus, Rangkok, 10700 Thaliand

associates .-

Tal. +66 2433 B33 Email: colibration@sithiphem. com

NSCTINLTIS 7025
CALBRATION 0134

Tl +58 2432 8331

Emall:colibration@sthipharncom

NICTISLTHS 170258
CALRRATION 7334

4. Electrical slznal tests of frequency weiphtlngs
Weighting network response with rohlive in | Kz

Ceri. No. : ACL24073
Job No. 1 YC67ACDDS4

FPagen : Sof8

Frequeney Deviation from various frequency weighting rosponse curve (dB)
(Hz) Flat C-weight A-weight Acceprance
Limils
6} 0.0 0.1 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.1 +1.5
500 0.0 0.0 -0.1 1.5
1000 0.0 0.0 0.0 +1,0
2000 0.0 04 0.0 2.0
4000 0.0 04 0.0 +3.0
8000 0.0 0.1 Q.1 +5.0
£ Frequency and time welghtings a1 1 KELz
5.1 Frequency weightings at 1 ke
Anticipaed | Measurcd Deviated Acceplance
Frequency Value Value Vulue Limits
Welghting (dB} 148} (di ) 148}
A~ weight 94.0 94.0 049 +0.2
C - weight $4.0 94,0 0.5 +0.2
Flat 4.0 94.0 0.0 s 202
5.2 Time weighting at | WHz
Anticipated | Measured Deviated Acceplance
Frequency Vakic Value Value Limits
Weighting {dB) (dB } (dB) (dB)
Fast 94.0 94.0 0.0 £{.)
Slow #4.0 94.0 0.0 +0.}
Leg 4.0 94.0 0.6 =0.]
6. Long - term stabitity
SLM Display | SLM Display |  Devialed Acccpunce
Frequency st initial at firal Value Limis
Weighting (d8) (dB) (dn) (an)
A - weight 9.0 94.0 [ =03

7 bt

7. Level linearity on the referonce level range

Cert. No. : ACLIHIT}
Job No. 1 YC6TACD054
Pages : BOfB

Anicipated | Measared Deviated Acceplance
Value Value Vrlue Limits
(dB } {dn) (dB) 1dB)
137.0 137.0 0.0 +1.1
126.0 1350 0.0 +1,1
13150 1330 0.0 +1.1
134.0 1340 G0 1.1
133.0 1330 0.0 + 1.1
1320 1320 00 111
1310 131.0 a0 & 1.1
120.0 129.0 0.0 + 1.1
1240 124.0 0.0 = 1.1
112.0 119.0 0.0 + 1.1
114.0 114.0 0.0 +1.)
109.0 109.0 0.0 +1.]
1.0 104.0 0.0 % 1.1
9.0 29.0 0.0 1.1
4.0 24.0 0.0 x 1.1
89.0 89.1 0.1 1.1
M0 84.1 0.1 EAR)
70 79.0 0.0 +1.]
740 4.1 0.1 +1.1
59.0 624 0.1 =l.]
£4.0 .0 0.0 =].1
59.0 59,1 0.1 + 1.1
54.0 4.0 00 204
49.0 49.0 0.0 +1,]
4.0 44.0 0.0 41,)
35.0 35.0 0.0 +1.1
340 34.0 0.0 1.1
300 300 0.0 1.1
29.0 29.0 0.0 111
28.0 2.9 .1 1.l
270 270 0.0 + 1.1
260 259 -0.1 + 1.1
250 249 0.1 11.]




SITHIPORN ASSOCIATES CO, LTD. . SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN)
A5HE5 Sirinshom Rood, Bangbunty, Bengplud, Sangkak 10700 Thaliand associates .- 45451/ Slrintharn Road, Banghumn, Bongiblud. Bangkok 10700 Thollona associates -
Tol 48824338331 Ernoil-cofbration@sRAlphomeom HIGTLYS 155 ToL#6524338331  Emall:calibration@sithiphomesmn e von
Cert, No, : ACLAOT Cer. No. : ACLMUT3
JobNo. : VCETACDOSS Job Ne. : YCGTACD054
Pages : 70f8 Pages & 8018
8. Level linearicy including the level range control -
1k Qverlead Indication
Anticipated Measured Devinted Acceplence
Range Value Value Value Limits - Measured value { dB ) Deviated Acceplances
(dB} (dB} (dB) (dB} Positive Negative Value Limils
Auto 240 94.0 0.0 1.1 cne-half cycle | one-half cycle (dB} (dB}
89.5 89.5 0.0 *1.5
9. Tone burst response
Time Tone burst Anticipated Measured Devisted | Acceplance 12. ligh levet stabiliy
duration, Th Cycle Valug Value Velus Limits
Weighing (ms) (dB} (s ) (dB}) (dB) SLM Display | SLM Display Devialed Acceptance
0.25 1 108.0 167.9 0.1 35150 Frequency at initial at final Value Lirmils
Fast 2 £ 117.0 117.0 0.0 1.0;-2.5 Weighting (dB) (a3} (dB) (a8)
200 300 134.0 1340 0.0 1.0 A weight 1370 137.0 00 02
Slow 2 8 108.0 108.0 6.0 15;-5.0 = - -
200 800 127.6 127.6 0.0 *+1.0
0.25 1 95.0 989 -0.1 1.5;-5.0
SEL 2 § 108.0 108.0 0.0 1.0;-2.5
200 300 128.0 128.0 .0 1.4 The reported nnegraingy s based on a standard uncenainty multiplied by coverage fector & =2

ar any value following caleulation providing o lavel of confidence of approximately 95 %
10. Peak C sound level

End of Calibration Cerlificate

Number of cycle Antigipated Measured Devioted | Acceplanee
in Value Valug, Lepeak Yalue Limits
Icsi signel {48 ) {48} (dB) {dB)
Contiguous 1330 133.1 0.1 £31.0
One 136.4 136.4 00 +3.0
Number of eyele Anticipated Measured Devinled | Acceplance
in Value Value Yalue Limils
test signal (dB) (dB) {43) (dB)
Continuons 133,0 133.1 C.} 2.0
Positive half cycle 1354 135.2 0.1 £2.0
Negative half cycle 1354 1353 -0.1 2.0

o LSl . LS

SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY o associates CALIBRATION LABORATORY

, a Continuation of Caltbration Certilicate
451-451/1 Sifinthom R, Bangbumry, Bangplud Bangkok 10700 THAILAKD HEC-TII-TIS 17035 ' Cert. Nuw 3 ACL2326)
Tel0-2435-8800 Fax0-2433-1679 e-mall:calb-center@silhiphom.com Mip://wavmasilhiphom.com  CALERATION 034 JobNo, 1 VOS6ACO084
Cert. No, ; ACL23262 Pages  : LofE
Papes @ 1lef8 Calibration Procedure : CL-AC-01

Calibration Certificate
Calilyration Method :

Equipment : SOUND LEVEL METER “Ihis equipment was calibratcd by bascd on [EC-61672+3 (2013 Standard for sound fevel metor (SLM).
Manufacturer : RGN : The SI.M had tests to Acoustical and Elecmrical signal tesis ot‘l'nqu;-nqr wrighting with Ancehuic chumber und Reference
Model 1 NIL-42’ Microphonz UC-52 / Preamplifiet N11-24 L T— o
Serdul No.: 00572561/ 170398 / 72899 For tests results of each items were made by observation of gach Instruments display and also with SL¥'s display.
N No.: RYG_I'S0300
Condition of this result of calibration :
1. Reference Standand Instruments : .
Cendition As Found : GOOD I Mol s No, 7 i, Due Date
. ‘Waveform Qencrator 332104 MY48017076 F-000023 0}-FEB-24
Customer ¢ ALSLANORATORY GROUE (THAILAND) €0, LTI, Wavoform Generalor s MYS2I02742 EFA0023  OFFER24
104 PHATTIIANAKAN 40, PILATTILARARAN RDAD, Digial Multimster 36l MYS20104  EELRPIOAZGS 13-FER-24
KHWAENG PHATTANAKAN, KHET SUAR LUANG, Dighal Multimetar EEPIAPY MYS3220076  EELIIP 200266  13-EED-24
DANGROK. 102501 THAILAND. ; Digial Mullimerer Jd6lA MYSOG24273  EELDP3AI6E  14FED24
i Progrmummable Attenuater MAT-1071 62100714 EF,-i]]l 123 . 08-1"5]1-24
Condenser Microphone 4180 2977900 Ah-1001-23 14-FED-24
Location : - R IEWEY Measuring Ampligier NA-S2KAL 34560495 AASIOOZEY  IFED
Amblent Temperature (23043 “C . o
Pressure : (1013433 e ' APPROYED BY . 2, Thiis result of calibmrion was found accurale 25 shown on dete and place of calibration for this calibrted item only.
Relutive lumidicy ; (5001203 " 1 ; r 3. This cenificate is truceable 1o the international sysiem of unil mainlgined ai s
am:yr. cavowe L HE . : . -
or 3,1 Matjonal Institute of Metrology (Thailand}.
Received Date : 23 AUGUST 2023
Catibratlon Date : o SEPTE.M'BE.If 2023 3,2 Thailand [nstitute of Seientific und Technulogical Research (TISTR).
Date of [ssue : 04 SEPTEMBER 2023 i
Calibrated by : ! - Nathakom Pisutpaisan

< b .
)

( Thanukul Petchurai

“This certificale is issued in sccordance with the requirements of ISOTEC 17025 standard, may not be reproduced

ather than in full. except with the prier written upproval of the head of Culibration Lobortory.

OF- 1512 -1H-0206H QF- TS 20 -20AH M
7 bk -



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23262
JabNo. : VCEEACDOS

Pages  : 3ofB
Summary of Measnremen| Resull
i
, Uncertainty | Maximum-permitted
Parameter ‘Pass | Fall uncertalaty of
! (a8}
oL measuremend (A1)
1, Absolule sensitvily v -], 02 NA
2. Scll-penerated noise v - T 02 NA
3. Acoustical signal tests of frequency weightings s N
125 Hz v - 03 X
1000 Hz v - 0.3 05 -
8000 Hz v - .3 \ ot
4. Electrical signal tests of frequency weightings [
For 10 1z 10 4 kilz v 03 0.6
For > 4 kllz 1o 10 Kllz v - 0.3 ! 07
For > 10%l (210 20 kH2 - - - f 10
3. Frequency and time welghtings a1 1 kHz v - 02 . 02 .
&, Long + lerm stability v - 01 ot
7, Leve) linearity on the reference lovel range v - 02 03
8. Level linearity ineluding the Jevel mnge control v - 02 0.3
9, Tone burst nesponse ¥ - 02 0.3
10. Peak C sound level R 0.2 0.35
11. Overload intlication K4 - 02 025
12, Tigh level stability K4 - 0.1 0l

Note ; Pass'Feil evaluation for each parameter,

will be cunsidered together (ramn e acceptance limil and the M

| uncertainly of measureiment,

QF-TS12-K-[M-G2116

> Al

SITH I POB N; SITHIPORN ASSQCIATES CQ,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL23262
Job Ke. 1 YOE6AC0094
Pages : 50f8
4, Elcctrical signal fests of frequency welghtings
Weighting nelwork response with relative 1o | Kilz

Frequency Deviation from various frequency weighting response curve (&B)

(=) Flat Coweight | A-weight Accepance
Limily
63 0.0 -D.1 ..08 £2.0
125 0.0 0o o0 - +.5
250 0.0 0.0 0.0 L £1.8
500 0.4 0.1 0.0 C. S
1000 0.0 0.0 0.0 $1.0
2000 00 0.) 0.0 =20
4000 qu 0.0 0.0 =3.0
8000 0.0 0.1 0.1 +5.0,

K. Frequeney and time sefghtings at 1 kHx
5,1 Frequency weightings at 1 kHz

Anticipated Measured Devieted .| Acceptance

Frequency Value Value Valug Limits
Weighting (d8) {dB) (48) (dB)
A - weight 94.0 9490 .o +0.2
€ - weight 94.0 040 0.0 0.2

Flat 94.0 94.0 0.0 +0.2

5.2 Time weighting al ] kHz i

Antleipated Measuréd’ Deviated Acceplance

Frequensy Value Value Value Limits

Weighting (48) (di) {dB ) (dB)
Fost 24.0 94.0 0.4 +0.1
Slow 94.0 34.0 0.0 + 0.1
Leq 93.0 WO 0.0 4.1

6. Long - term stablliy

51.M Display | SL.M Display {  Deviated Acceptancs

Frequepcy o initial ol final Value Limits
Wuighting (u8) {dn) (dB) Y]
A - weight 940 940 o 0.3

QF 15124302 0A

o Bt

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.

associates CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cerl. No. ; ACL23262
Job Mo, @ VCEOACHMH
Pages : dof 8
Resuli of eqlibration ;.
1, Absolute sensitivity ‘\
Reftrenee Measured Accoplance
Acolstic Signal Value Deviation Limit
{dB} (de) |- (dB) {dB)
93,9 (93.98) 919 00 . 0.3
2. Self-generated nolse
2.1 Normal (es!
Measured Volug 5
13 i
16,1 H

2.2 The microphone af the seund level meter was replaced by clectrical sig;‘nl input device. |

Frequency Measured velue
Weighting (dB)
A - weight 12,0
C -weight 18.2
Flat 240

3. Acanstical slgnal tests of frequency welghtings
Muter frec-field acouslic respense el a level of 84 dB

Frequenty Deviation from various frequency weighling response curve {dR)
{1z Flat Coweiphit Aswcipht r\cct:pl.fmu
Limits
125 0.2 0.2 0.2 +135
3000 0.1 0.1 0.1 1.4
8060 0.3 0.4 0.4 +5,0

OF 1S I2-H4H-02 0604

7 Bt .

SITH ! POR N; SI'THIPORN ASSOCIATES CO,LTI.
zssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23262
Jeh No. : VC66ACO094
Fages : 6ul8

7. Level loeorlty nn tbe veference level range

Anticipled | Measured | Devisied | Accepiance
Velue Value -+ Value Limits
(dB) (a3} (dB) (4B}
137.0 130 |0 04 +1.1
136.0 136.0 0.0 +1,)

135.0 135.0 0.0 E L]

134,0 134.0 0.0 £1.1

1330 1320 0.0 1
1320 132.0 .0 L1

1310 131.0 0.0 111

1290 129.0 0.0 41

1240 1240 0.0 x 1.0

119.0 119.0 0.0 41,1 :
11440 1140 1.0 111 .
105.0 109.0 0.0 +1.1

104,0 104,0 08 £ 1] )
59.0 99.0 0.0 £ |
54,0 94,0 0.0 +1.1

29.0 89.0 0.0 1,1

850 4.0 0o £1.1

9.0 79.0 0.0-"| =11

0 740 o0 1.1

69.0 650 L od =11

6.0 .0 Y 211

56.0 5.0 i 00| el

54.0 54.0 o0 =11

49.0 9.0 0.0 =11

3.0 4.0 0.0 + 1]

39.0 39.0 0.0 +1.1

340 340 0.0 +1.1

30.0 300 0.0 + 1.1

29.0 /Y 0.1 £1.1

28.0 179 0.1 1.1

270 264 .1 AR

2610 25.9 .1 L1

250 24.9 0.1 +1.

QF- TS 2-0H- -0



SITH ! POR N) SITHIPORN ASSOCIATES CO.,LTD.
assotiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23262
Job No, : VCEGACHIS
Papes  : Teof§

8 Level llsearlty including the fevel range cantrol

Anlicipated Measured ; [ Deviated Atceptance
Range Value Vel | Valee Limits
(ds) (dn) f] (aB) (48)
Aute 94.0 940 0.0 Z1.1
9. Tone bursi response
Time Tone burst Anticipated | Meosured | Déviated | Aceeptance
duration, Tk Cycle Value Value Vil |\1‘c Limits
Weighting (ms) (4R} (4B (am) | ramy
0,25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 L] 170 170 00 Y 10325 .
200 800 134.0 134.1 0.1 1 z10
Slow 2 8 L03.0 1089 0,0 . 153-5.0
200 800 §21.6 1276 0.0 1.0
025 1 99.0 $3.9 0] P15
SEL 2 8 108.0 3080 00 ] 10325
200 200 1280 128.0 00 - 1.0
1. Peak C sound level
Number of cycle Anticipated | "~ Measured Devisted | Acceplance
in Value | [Veloe, Lepeak]  Value Limils
test signal (de) .| tum) (d8) (4B
Continuous 1330 ¢ 1330 .- 0n +3,0
One 1364 1357 0,7 =3.0
Number of cyele Anticipated | Mcasured Devialed | Acccplance
in Value Value Yalue Limits
1ost signal {dB} {dB) (dB ) (dB)
Continuans 133.0 133.0 0.0 *2.0
Pusitive hall' cycle 1354 135.2 0.2 +2.0
Negotive hall cyele 1354 135.2 -0.2 42,0

QI=TS1 2-0:4-14- 020001

> BLA.

=\
AT i

g ; IOH ! Pto RN, SITHIPORN ASSOCIATES CO,LTD.
clates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert No. @ ACL23262
JobNo. : VCGEACT0L
Papes  : RofB

11. Overload Indicatlen

Measured velue { 48 } Deviated Aceeptance
Posilive Negative Velue Limits
one-half cycle | ene-halleycle (dB) (dB)
89.7 29.5 02 . 41,5
12, Migh Tevet seabltley
SLM Display | SLM Display Deviaed *Atceplance
Frequency at initial at finat Value ‘, Limits
Weighting (dn) (dB) (4B) (B}
A - weight 1373 137.0 0.1 120.3

7

B

The reported uncertainty is based on a standard unceriainty multiplicd by coverage Faclor & =2

or any value following calculation,providing a lavel of confid

1y 95 %

of apy .

End of Calibration Cerdiflcaté

Q=TS 2HH-1H-02060L
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THAILAND INSTITUTL OF SCICNTIFIC AN TECHRULGGICAL RESEARCHITISTI)

Request No. 21-671292 MTC No. EEL, BP.  R3A0267

CALIBRATION CERTIFICATE

Sobmitted by  ALS Laboratory Group {Thailand) Co..Lid.
Address + 104 Phatthanakan 40, Phathanakan Rd., Khwaeng Phatthanaken, Khet Sunn Luang. Dangkok, 10250,
Calibrated at . Ekecirical and Electronic Standards Labomtory, Industrinl Metrology and Testing Servies Cenire.

Soi 1C, Dangpee Industrial Lstaie, Sekhumyit Rd., Muang., Samutprakan 10280.

Instrument Calibrated ; Ambient Environment

Description + Sound Calibrator Temperature :(23+3)°C

Manufacwurer : Rion Relative Hemidity 1 {50+ 15) %

Model 1NC-14 Ambient Pressure (101,325 + 1.500) kPa

Serial No. ; 34178121 (UD:RYG_FS0213)

Stapdards used @ 1, Digital Function Synthesizer NF Elecironic DI-193A SN 122037,
2, Measuring Ampiificr DrucléKjoer 2636 SN 1537484, el P
3. Mrogeammable Attenuator Tamagawa TPA-303A SN OF 2214. ‘ ' \-A';-jz ;
4. Digital Multimeter Agitent 343014 S/N MY44005560. , RS .- ay
. Pressun Transminer Vaisala PTO202AD SN TO650001. H ij f‘qg ;
6. Audic Analyzor Keithley 2015-F SN4106495. U,
7, Condenser Microphone B&K 4180 5/N 2889871,

Calibrativn Procedure: CP-102-04 based on [1C 60942-2003; The sound pressurc level generated by sound

calibrator under st shall be measared by standard microphonc ksing un insert voltage technique.

This i Tas been calibrated agrinsl ds maintained nt Electrical and Elecironic Standards

Labomtory (EEL), which are traceable to the Inemational System of Units thruugh the National Institue of
Metrotopy (Thailand).

The information on actual reading is atached herewith and the uncertainty limits quoted refer to the
measured values only.
Daic of Regeipl : 19 Feb. Ju}4

Dale of Calibratlon + 28 Feb. 2024 ‘ Zw

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Reguest No. 21-67/0292 MTC No. EEL- DP. 830267 ‘
The reported expanded uncentainty is based upon o standard uncertainty multiplied by o coverage i
fagtor & = 2, providing & level of confidence of approximately 85%. ‘
Nomfnal Oulput of Unit Under Test =94 dB rc 20uFa ot 1000 Hz
Acoustic Qutpet in dB re 20pPa, Corrected to Reference Conditions: 101325 kPa, 23.0 °C and 50 %RIL
1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uneertainty Tolerance limit i
Type Level (43) (48) (dB) LEC60942:2003 Class | |
142 inch Bruel&Kjaer 4180 94.01 0.01 *010 1040 dB
2. Frequency
Sundard Microphane Mensured Frequency | Deviated value | Unceruainty Tolerance limit
Type (Hz} (Hz) (Hz) TEC60942:2003 Class 1
i 142 inch Brugl&Kjaer 4180 1003.1 31 +1.5 +1.0%

i 3. Total Distartlon

Sianderd Microphonz | Measured Total Distortion Uncemainry Tolerance limit
Type %) (%) 1EC60942:2003 Class |
1/2 inch Bruel&Kjacr 4180 1.30 +0.50 0%

! Nate : 1. No adjustment.

2, The calibrater pressurt comection was not included.

3. The microphone volume correction wes included at level of 016 dB from miFiAL B
7S .

Callbrated by : Approved by ¢

(Mr,Weerachai  Deechaiyae) aoypa)
R
Elecirlen) and El'g:l-‘!anggg-ngﬁds Laboratary
Date of Calioration 1 28 Feb, 2024 Industrinl Meteology and Testing Service Centre
Date of Issuc : 29 Feb. 2024 Refl : 2011267021900719001

End of Certificate 2/z
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ST NSC-TISITIS 13
KL il CALIDRATION 0017

..... —
THAILAND INSTITUTE OF SCIENTIFIC AND TECIINOLOGICAL RESEARCH (TISTRY

Request No. 21-6/0232 MTC No. EEL. BP, 1770167

1 CALIBRATION CERTIFICATE
Submitced by : ALS Labomiory Group (Thailand) Co,, Lid.
Address : 1tH Phatthanakan 40, Fhatthanakan R, Khwaeng Phaithanakan, Khet Suzn Luang, Bangkok 10250,

Calibrated 81 ; Elecirical and Electronis Standards Laboratory, lndustrial Metrology and Testing Service Centre.

Sol 1C, Bangpoo Industrisl Estate, Sukhumvis Rd., A.Muong, Samutpraken 10280,
Instrument Calibrated :

Ambient Eavirontment
Description 2 Sound Level Meter Temperatune R L
Maunufaciurer - Rion Relative Homidity (50 £15)%
Mode! 1 RL42 Ambient Pressure :(191.32521.5) kPa
Serial No. : 0090072 (ID:RYG_F50493)
Microphone 1 UC-52 No. 188465
Preamplifier : NH-24 No.01 734

Standnards used

1. Rand Pss Filter Wavetek 752A S/N 90010494,

2. Condenser Microphene Briel&Kjmr 4180 $/ 2889871,
3. Deeade Anenuater Ando AL-205 S/N 00464602,
4. Functiow/Arbitrary Waveform Generator Agilent 332204 SN MY44042668,

5. Digital Function Sy NF Elecironic 1

DF-193A /N 122037,
6. Digitn] Multinwcter Fluke 85204 $/N 4985007,
7. Pistonphone Rion NC-72 SN 00402446,
8. Messuring Amplifier rilel&Kjer 266 SN | 537484,

Date of Heceipt 124 Jan. 2024

Date of Culihration @23 Feb.2024-} Mar.2024

The renuds reiale ery wodeme teyted ol braled o
Setantiarg the Fop <A £heaes A1 by 6F the mats reeapt o 4| are frahifrted nnless v

g

FRLBLMTCOC2 Rev 4

Head Office Office/Labotatory Office .
38140 3 Teribsr: Kedona v, A i shisesg Luang Sain 10, Bangnoo oudr 3, Fatafe. Sukhumui: flacd), T4 Fgtanyelin R, Shatuendh, Banchos, 109K,
Crangvast Pathumiinam 12120, Thai AIREAOR Do, vl Sarshin 10280, Thaiand  Thailvact
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THAILAND INSTITUTE OF SCIENTITIC AND TECHNOLOGICAL RESEARCH (TISTRY
Request No. 21-670222 MTC No. EEL. BP, 1770167
9. Pawer Amplifier Brivel&Kjrer 2706 SN 1517650,
10. Speuker Tannzy Limited, Great Britain Dritish Patent No. 215360,
11, Digital Multimeter Agilent 344014 SN MY44005560,
12. Progrumunable Anenusior Tamogaws TFA-J03A SN 2212

Calibration Procadure ;

This instrument was ealibrated by using calibration pro¢edures no CP-102-02 nnd CP-102-03, which
were based on {EC 61672-] Electroacouslics - Sound Level Meters - Part 3 ; Periodic tesis (2013). These calibmtion
procedures were reluted Lo the electrical und acoustic signal tests. The electrical signel test was carried ont with the
direct measurement method. The acoustic signal test was performed in an anechole reom with the comparison
measurement method.

This instrunient has been calibrated against standards muiniained at the Electrical and Electronic Swndards
Luboratory (EEL), which are traceable to the Intemnational Sysiem of Units through the Natians! Instinnte of
Metrelogy (Thailand).

The infermation on actual reading is anlached herewith and the uncertainty limits quoted refer 1o the
meosured values enly.

The reported expanded uncertinty is based upon o slandard unceneinty mulliphed by 4 coverage factor

k=2, providing alevel ol conlidence al approximately 95%.
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THAILAND INSTITUTE OF SCIENTIFIC ANDTECITNOLOGICAL RESEARCH (TISTH) THAILAND INSTITUTE OF SCIENTIFK AND TECHNOLOGICAL KESEARCH (TISTR)
Request No, 21-6740232 MTC Ko. EEL. B, 1770167 Request No. 21670232 MTC No. EEL. P, 1770167
1. Absalute Seasitivity 3.A teal sigaul fest of £ elghtl, ‘
Reference Mcasured value Deviation | Acceptance | Uncertiaty Maxfmum-permitted Frequency | Peviarion fhem frequency sesponse (UB) | Acceprance Simli clas 2 | Uncertainty Maximum-permitied ;
Acoustic Signal 0[5 vatue  [limit Clasy uncentainty of mezsutemeny ! (tia) Asweight | Cweight Flat 1zdB) B inty of mrasuzensent (2dis) .
n Before adjust| Afler udiust|  (aB) | (xdB) | (e () 1% u3 04 o4 s 043 06
113,91 a0 | 139 | oo 1.0 030 NIA i tow | 02 | 02 -2 L 045 ub :
Note: The extemal calibration adjusiment was firstly performed. The internal calibration adjusiment } 8000 04 05 03 50 045 07
was then completed at the displuy of 123.8 dB. ‘
i 4. Electrlca) signal tesl of frequency welghtings
2. Sell-gonerated nalse ‘ Frequency | Deviation from frequeney respanse (dB) | Accemance limiit elass 2 | Uncenalmy Masimum-permitted
2.} Norosal fese M) | A-weight | Cowelgm ol @Ry 20B) | uncenatuy of measurement (+dB)
Measured vulue Uncenainiy Muximum-permitied 6 ol 00 uo 20 o.20 068
[ (1) ureertainty of messuramen (+8) 25 | -0l 00 oo 15 .20 06
118 T WA 250 | -0l 00 o0 15 0.20 0.6
500 2.0 0.0 Rt L5 0.20 0.6
2.2 Tte microphone of the sound level meter wus replaced by eloctrical signal faput deviee 1 000 o 00 00 Lo 0.0 04
Frequeney | Measured value | Uncermaimy, Maximum-permitted 2002 01 0.0 00 20 0.20 06
Weighting (UB) (xdn) uniertainly of mepsurerment (xdB} 4000 0.1 0.0 0.0 30 0.20 0.6
A-Weighi 1.3 £.10 NiA § 000 0.0 0.0 0.0 50 0.20 0.7
C-Weight b ) 0.10 NiA
Flnt 234 0.10 N
i
i
!
1
i
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THAILAND INSTITUTE OF SCIENTI¥IC AND TECIINOLOGICAL RESEARCH (TISTR)
Request Ne, 2{-G70232 MTC No, EEL, BP. 172/0167
5. Long-term stability
Time Meusured Valne | Deviuled value | Acceplance mit Uncertainry Maximum-permitied
class 2 uneertainty uf measurenient
8L dn) (zdR) dA) (£0B)
Begin 24.0
End 10 0.6 a3 019 0.1
&, Frequency and time welghtings at 1 kHz
6.1 Frequency weightings nt 1 kilz
Frequency | Measured value | Devinled value | Acceptance it | Uncertainry Muximum:permitied
Weighting class 2 unecrtainty ol messurement
we) (4B) (xdB) {=dB) {2dB)
A-weight 94.0 o0 0.2 o jeli] 0.2
C-welight .0 0.0 1) 0.20 0.2
Flat 9.0 0.0 02 .20 0.2
6.2 Time welghtlngs at 1 kHz
Frequency | Measured valse | Deviatod valur | Avceptanee fimlt Unecriaingy Maximurm-permined
Weighting class 2 wnecrininty of measurement
tdB} (dh) (4dB) i+dB) [£31::3)
Fast 94.0 0.0 0.1 0.20 Q.2
Slow 940 0.0 ol 0.20 0.2
Leqy 940 0.0 0.1 0.20 0.2
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request Ne. 21-67/0232 MTC No. EEL. BP. 1770167
7. Level lincarity oa the reference level range
Anticipated| Measured value | Deviated value P limit 1 inty M pormitied

value clans 2 vrcermainny of measurement
191 (dB) {dn) ixdly (£33 (B

136 136.0 0.0 11 0.30 03

i35 135.0 00 1l 030 03

134 134.1 6.1 Ll 2.30 0.3

133 1330 0 1.1 0.30 0.3

132 1320 0.0 L1 0.30 0.3

131 1310 0.0 1Ll 0.30 0.3

130 1300 0.0 11 030 03

129 129.0 0.0 1.1 0.30 0.3

124 1240 0.0 1.1 0.30 0.3

19 119.0 0.0 11 0.30 0.3

114 1140 2.0 11 0.30 0.3

109 1000 0.0 1.1 030 0.2

104 lo4.0 2.0 Ll 030 0.1

95 29.0 2.0 Ll 030 0.2

94 94.0 0.0 1.1 0.30 Q0.3

89 89,0 0.0 1l 0.30 0.3

84 B4.1 o1 1 030 0.3

" 79.0 0.0 1Ll 030 0.3

ki 4.0 0.0 1.1 0.0 03

69 690 2.0 1.1 0.30 0.3
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THALLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCIH (TISTR)

Request No. 21-67/0232 MTC No, EEL. BP. 1770167

7. Level linearlty on the reference level range (cont.)

Aaticipated | Measured value | Devisted value | Aeveptance liml Uneertainry Maximum-permited
value ehsi2 unecrainty of meusurement
(48) dB) 4By tadB [E31):3] [EX:20)

Gl 4.0 0.0 L1 230 0.3
59 o0 b} 1.1 .30 k]
54 53.9 -0.1 11 0.30 0.2
49 400 0.0 11 0.30 0.3
“ 44.0 0.0 Ll 0.30 0.3
39 385 -0.1 L1 0.30 0.3
34 338 «0.1 Ll 0.30 03
29 2859 -0l 11 0.30 0.3
23 279 =21 1.1 0.30 0.3
a7 269 RN 1.1 0.30 03
2% 259 -0.1 11 .30 0.3
5 249 0.1 11 0.30 0.3

8. Level linenrlity Including the level range contrnl

Alrefergnce sound level on the relerenee level range

Range | Anticipated vulue|  Measurcd value | Deviated | Acceptance | Uncertainty Maximumepenmined
value Nl closs 2 uneeAaintly of measuremaent
L) iy {dB) 1dB) i+dB) xdB}
30-130 840 94.0 0.0 [N} 030 03
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THAILAND INSTITUTE OF SUIENTIFIC AND TECHNULOGICAL RESEARCH (TISTRI
Request No, 21-67/0232 MTC No. EEL. BE. 1770167
8, Level linearliny Including the level range contrel

At yelerency level a3 dB greater than the under-range on a level range

Range | Anticipated value| Measured value | Devied T L i i permincd
value | limit closs 2| uncerlainty uf measurersem
{{:1L]) {dB) we) {+dB) {+dB) [z}
30-130 k0 350 0.0 11 030 2.3
9, Tone Lurst response
Time Tencburst Measured value | Devinted |Acecp Ut i i permitted
Weighting | Durston, Th value  |Timi class 2 urceriainty of measuremenl
(ms) {dB} ()] {dn} [EX 3] (4do)
200 126.0 0.0 1.0 0.20 03
Fast 2 100.0 0.0 450,-2.5 020 0.3
0.25 95.9 0.1 +1.5;-50 0.20 0.3
Stow 200 119.6 0.0 10 0.20 03
2 100.0 0.0 +1.0;-5.0] 020 c3
200 1200 040 210 Q.20 0.3
SEL 2 1000 0.0 +1.0:-2.5 0.20 0.3
025 0.9 0] +1.5;-5.0]  0.20 .3
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

Request No, 21-67/0232

1k Teak C sound level

MTC Na. EEL. BP, 1770167

Number ol cyclesin | Anticipated | Measured | Deviated Acceplanes | Uneertainty Maximum-permitied
test signal vulue vitlue value | Hmi closs 2 upcertainty nl measurement
dB) (d8) By (+dB) x4 (~dB)
Complete cycln 1254 1252 =02 30 0.20 Q.35
Posilive hallcycle 1244 124.1 -03 20 0.20 035
Negative half cycle 1244 124.1 -0.3 20 .20 035
11. Overtoad indication
Measured valua (dR) Deviated (A i) Maxi permiticd
Pusitive Negative value |t elass 2 uncerraingy of measurcment.
anc-half eycle anchall cyele (dB) {xd8) {xdB} {+dB)
1355 135.5 0.0 1.5 020 025
12. High-level stubiticy
Timz Measured Deviated value | Acceplance limic Uncertainty Moximum-permited
class 2 unCenginty of measurement
value (dB) 8] adn) {+dB}) (xdB)
Begin 1254 b 03 010 ol
End 129.0
Calibrated by : Appreved by

{Mr. Tawikial Iamsamran)

Date of Calibeation

+23 Feb2024-1 Muar.2024

—_l
Eecteical and TRy K Tifares Laburatory

Industrial Metrology and Testing Service Cenire

e

SITHIPORN ASSOCIATES CO., LTD, SR,
CALUBRATION LABORATORY SITHIPORN,

associates ;;'/;\;-
451-451/1 Sliirthorn kodd, Bangbumay, Bargpiud, Bangkak. 10700 Thaikend ol e bt
Tol. +55 2433 832 tmail: cafipratongeithiphom com CAURMON F1
Cert. No. : ACL24032
Pages : 1lof
. . .
Calibration Certificate
Equipmeni ; SOUND LEVEL METER
Manufacturer : RION
Model : NL~424 / Microplione LC-52 ¢ Preamplifier NH-24
Serial No.: 00623390/ 198637 /26418
1D No.: RYG_FS0615
Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (TTIAILAND) CO., LTD,
104 PHATTHANAKAN 40, PILATTHANA KAN ROAD,
KHWAENG PHATTIIANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

Location ; - - .
Amblent Temperature § (230 =3) *C ' B
Pressure : {1013 £3) kPy !

Relatlve Humidity 1 {50020) %

Received Date:
Calibration Date ;
Date of Issue ;

1% DECEMDER 2023
05-08 JANUARY 2024
09 JANUARY 2024

N

Date of Issne : 1 Mar, 2024 Ref: 201126701 2400347007
End of Cenificine 99
(T talet & v assicned i
LAl and st LA Lo o st et cerd B e s 2 ol T1STR
. h ) FMLBLIMTE002 Rered
Office/Labotory Office

Head Office
35 % 3 Tamton Koy Ha, Aniztioe <hlry Lageg,
Uhzegysn Fathurnthar 12120, Thalee

Tel 166} 0 2577
Fan. ine] ¢ 25
L na . runipaigtednen th 4ab, te v i o dh

S0 1€, Bangnoe ndusal FSEate, bukmumot A,
Aenphoe Muarg, Chngaat Samuprdan 1L, Thalred
Ted (6810 2323 167280 vl 175, 116

Fan {66 C 2522 TGS

£ mal s risgsenh

196 Fhahonyoitin Rowd, Chatachae, Baveka, 1000,
Fhailai:d

Yol 66} 0 2579 1521 3D ¢t 8215, 5223, 5257
Fan (6610 2579 8862

Forand * analpsytiste or th

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-aifsirinthern Read, Bongbumiy, Bangpiud, Bangkok 10700 Thallund
Tu). +46 2433 8331 Emaul : cotibration@sithiphotn.eom

SITHIPORN
associates . -

HSC-TNS 37025
CALDRATION By

Cert. No. 1 ACL24012
Job No. 1 YCETAC0044

Papes : 2ofB
Calibration Procedure :

Cr-AC-01
Callbration Method :

This cquipment wus culibroled by follow on IEC-61672-3 (2013) Standard for sound level neter {SLM).

The SLMS had Iests to Acobsticu] and lecuricn] signal 1ests of Irequency weighling with Anechoic chamber and Reference
Standand Instruments,

For Lests resulis of each flems were made by observation of ach Instruments display and »lso with SLM's display,

Conditlon of this result of calibration ;
|. Referenco Sandard Instruments :
Instrumeny

Model Serlal No, fert, No, Lue Dale
Waveform Genertor 330A MY4E0I 7075 EF-0009-23 07-FEB-24
Wavelorm Generator 135118 MY52302742 EF-0010:23 07-FER-24
Diggtal Mullimeter 3M6lA MYS53z20104 EEL.BP 300266  13-FED-24
Digitel Muktimeter IMelA MY33220076 ELL.BP 29/0265 13-FEB-24
Digital Mulimuier 3614 MYB0024273 EELBP 2140266 14-FEO-24
Progrommable Akcnuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphons 4180 2577900 AA-1001-23 14-FEB-24
Measuring Amplificr NA-2KA 34560495 AA-3002-23  14-FEB-24

2. This resule of calibration was found accurate s shown en date and place ef calibration for this calibrated irem only,
3, This centificate is wrnceable to the international system of unil mainwined a1 ;

3.1 Nutivnal Institute of Metrology {Thailand),

3.2 Thailand Institute of Sciemific and Technolegics! Rescarch (TISTR).

o, AL

Calibrated by : ‘Nathokem Pisutpaisan

77 Bl

( Thanaku] Petchurai )

Approved by ;

This certificate s issued in necordance with the requizements of ISOZEC 17025 standard, may not be reproduced
other than in full, ckeept with the prior written approval of the heed of Calibration Laborery.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirintham Road. Bangiimng, Bangplud. Bangkok, 10700 Thaitana
Tol»26 24338531 Email* colibratica@sithishorn.com

SITHIPORN)
associates . -

NSCTISETS 17025
CALIBRATION 0194

Cert, No. : ACL24012
Jeb Ko, : VCETACO04

Pages  : 308
Summary of Measurement Resuls s
Uncertalnty Maximum-peemittod
Parameter (an) uncertalnty of
measurement (dBY
1, Absolue scnsitivily 0.2 N/a
2. Scif-generated noise 02 N/A
3. Acoustical signal lests of frequency wrightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signat tests of frequency weighlings
For 10 Hzto 4 kliz 0.3 0.6
For > 4 kHz to 10 kHz 0.3 0.7
For > 1GkHz 1o 20}z - 1.0
S- Frequency and time weightings at | kHz 0.2 0.2
6. Long - tenm stability 0.1 0.1
7. Level linearity on ihe referense level range 02 0.3
8. Level lincarity including the lovel fange contro! 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 9.25
12. High leve] stability 0.1 0.1

7 Ll




SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

45H45Y Sirlnthem Rood, Bangbum, Bengplug, Bengkok, 0700 Thailand

Tol #66 2433 833

Email : calibration@sithiphomcom

SITHIPORN,
associates . -

WSCTISHTIS 12025
CALINRATION 0204

Cert No, & ACL24012
Job Ne, : VCSTACOUS
Papes ¢ 40/8
Result ol egllbration ;
1, Absolute sensitlvity
Reference Measured Acceptance
Accustic Signal Value Deviation Limit
(dB) {dB) (dB} Ldiy)
93.5 (93.98) 939 0.0 0.2

2. Self-gencruted noise
2.1 Normal test

Measured Value

(dB)

14.6

2.2 The microplione of the saund level meler was replaced by clectrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 124
C - weight 192
Flat 4.8

3. Acoustical signal tests of frequency welghtings

SITHIPORN ASSOCIATES CO,, LTD.
CALIERATION LABORATORY

AS+481A Sisnthorn Road, Bangburnry, fangpiud, 2angkok, 10200 Thailand
Tol. +80 2432 83N Emall: celloration@sithiphom.com

SITHIPORN,
associetes -

HSE-TISHIIE 17025
CALBRATION 0104

Cert. No. : ACL24012

Meter frec-ficld acoustic response at o level of 84 dB

JobNo, @ VCETACON44
Pages  : SofB
4. Electrical signal tesws of frequency welghiings
‘Weighting nerwork response with relative 1o 1 kHz,
Frequency Deviation from various frequency weighting respanse curve (dB)
{(Hz) A
Flat C-weight A-weight “_em‘ance
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 29 0.0 =15
250 0.0 Q.0 .0 1.5
500 0.0 0.1 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 +1.0
8000 0,0 0.1 0.1 +5.0
5. Frequeney aod fime weightiogs at 1 kHy
5.1 Frequency weightings at 1 klfz
Anticipated | Measured Devigred | Accepmnes
Frequency Valug Valpe Value Limits
Weighting (dB) (dB) (dn) (dB)
A - weight 94.0 940 0.0 +0.2
C - weight 54.0 95,0 0.0 0.2
Flai $4.0 4.0 0.6 +0.2
5.2 Time weighting ot 1 kilz
Anticipated Measured Deviated Acceplance
Frequency Value Value Vahie Limits
Weighting (dB) (4B) (dB) (d)
Fast .0 84.0 2.0 +0,1
Slaw 4.0 S4.0 0.0 =01
Leg 94,0 84.0 0.0 +0.1
6. Lang - term stabllity
SLM Display | SLM Display |  Deviated Arceprance
Frequency atinirial al final Value Limis
Weighling (dB) (dB) B ) (dB}
A - weight 210 94,0 0.0 + 0.3
7 L -
SITHIPORN ASSOCIATES CO, LTD,
CALIBRATION LABORATORY SITHIPORN)
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Frequency Devistion from various frequency weighting response surve (dB)
Giz) Flat Cowright | Arweight Accepunca
Limits
125 03 0.3 0.3 +1.5
1000 0.0 0.0 0.0 * 1.0
8600 1.0 1.1 1.1 +5.0
7 A -
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Pages 1 6ur8
7. Level linearlty on Ihe referenet level renge
Anticipated Measured Devinted Acceplanee
Value Value Vatue Limiis
(di ) (d4B) 1dB) (48)
1370 132.0 0.0 L1
160 136.0 0.0 + 1.0
1350 135.0 0.0 * 1.l
134.0 1340 0.0 1 1.1
133.0 133,06 0.0 1.1
132.0 132.0 0.0 = 1.1
1310 131.0 0.0 +1.1
129.0 1290.0 0.¢ x1.1
124.0 124.0 0.0 +1.1
119.0 119.0 00 +1.1
114.0 1140 0.0 1.1
109.0 109.0 0.0 1.1
1040 L0 0.0 +1.)
99.0 950 0.0 =11
9.0 240 0.0 it.l
89.0 8.0 00 1.1
84.0 8.0 0.0 %1
79.0 9.0 0.0 411
4.0 4.0 0o + 1.1
£9.0 63.0 0.0 + 1.1
£4.0 4.0 00 =1.]
39.0 5.0 0.0 Eanl
54.0 54.0 0.0 1.1
49.0 49.0 0.0 2 L1
440 44.0 0.0 +1.1
33,0 389 0.1 =1.1
M0 340 0.0 4 1.1
300 299 0.1 *1.1
230 28.9 0.1 + 1.1
280 27.9 -0.1 + 1.1
210 268 0.2 1.1
26.0 259 -0 1.1
250 249 -1 211

7 et

Cert. No. : ACL24M2

Job No.  : VCGTACOQML
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8. Level linearlty Including the level range control
Anticipated Meusurcd Devialed Acceplance
Range Value Yalue Value Limits
(dB} (dB} (dB) (dit }
Aulo 4.0 $4.0 0.0 £1.1
9. Tone burst respunse
Time Tone burst Anticipaled Measured Devisted [ Acceptance
duration, T Cycle Value Value Value Limits
Weighting {ms) T (dn) (dB) (dh ) [€1:3]
0.25 1 108.0 107.% 0.1 1.5:-5.0
Fusi 2 8 1170 117.0 G0 10,-25
200 800 134.3 134.1 0.1 +1.0
2 & 10B.0 1080 0.0 1.53-50
Slow
200 300 127.6 127.6 0.0 =1,0
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound Jevel
Number of eycle Anticipated Measured Deviated Acceptance
in Valyg Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 123.0 .0 £1.0
One 136.4 136.3 0.1 +3.0
Number of cycle Anticipated Measured Devitled | Acceptance
in Value Value Value Limits
test signal (48) {48) (dB) (48 )
Continuous 133.0 1330 0.0 2.0
Positive half cyele 135.4 135.2 0.2 2.0
Hegalive haif cyele 1354 135.2 0.2 *2.0

o Aok -
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Pages ¢ Sarg Calibration Certificate
11. Overioad indicatlon Equipment : SOUND LEVEL METER
: RION
Measured valug {dB ) Deviated Manufacturer ;
= : eviale Acceplance Model ; NL-42A / Microphone UC-52 ¢ Preamplificr NH-24
Positive Negalive Valye Lirmnits ; 635 726416
. 98, 2
one-half cyele | one-half cytie (dB) (dB) Sertul N iﬂ:;lizz:i
[ 80.7 0.5 o s 1D No.: |
12, High fevel stabillty Conditton As Found : GOoD N
SLM Display | SLM Display Deviated Acceptance Customer : ALS LADORATORY GROUP (FHAILAND) CO..LTD.
Froquency atinitial 8t final Value Limits 1H PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Weighting (dB} (aa) (dn) (dn) KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
A - weight 1370 132.0 00 %03 BANGKOK, 10250 THAILAND,
Location : ‘ M R S |
Amblent Temperature : (230 x3) *C 77 l/ P E
Prassure ¢ (1013 43 ) kPa |
The reported uncertainty is based on o standan] uncerisinty multiplicd by coverage factor & = 3 Relutive Humidity : (500 =20) % AR

of any value following <caleulation providing a lavel af conlide

End of Callbration Certificate

nee of approxisnately 95 %

Reecived Date :
Callbration Date ;
Date of Issue ;

1% DECEMBER 2023
05-08 JANUARY 2024
09 JANUARY 2024

Calibraled by ; Nathakorn Pisutpaisan

f&mf.

{ Thanakul Petchurai

Approved by :

This ecnifivate is issued in accordanes with the requirements of 1ISOAEC 17025 standard, may not be reproduced
other than in full, exeepl with the prier written approval of the head of Calibration Laboratory.
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Pages  : 2of8
Callbration Procedure : CR-AC-0] Summary of Mersurement Reault ;.
Calibration Method : Uncerinfaty Mazlmum-permsted
This equipmen) was calibrated by follow on JEC-61 672-3(2013) Standerd for sound level meter {SLM), Parameter uncertainty of
The SLM had tesiz to Accusticn] and Eleotrical sigmal tests of Fequency weighting with Ancchoic chamber and Referenee m measurement (i3}
Stendard Instruments. 1, Absolute sansitivity 0.2 Nia
For tests results of cach iterms were made by observation of cach Instrumenis display and also with SLM’s display. 2. Self-genzrated noise 02 WA
3. Acoustical signal tests of frequency woightings
Condition of this result of ealibration H 125 Hz 03 0.6
1. Refercnce Siandard Instruments : 1000 Ny 03 0.6
Inatrument Model Serin N, Cenl, No, Due Dale 800011z 0.3 0.1
Wavelorm Generalor 332104 MY48017076 LCF-0009-23 07-FER-24 4, Electrical signal tests of frequency weightings
Waveform Gencrator 315118 MYSs2302742 EF-0010-23 07-FEB-24 For 10 Hz 10 4 kHz 0.3 0.6
Digital Multimeter 33461A MY53220104  EFLDP300266 13-FEB-24 For®>4 kHz 10 10Xz 03 0.7
Digial Mulimeter 334614 MY$3220076  EELBP29/0266 13-FEB-24 Tor > 10 kiz 0 20 Kz . 1.0
Digital Multimeter 34:46]1\ MY 60024273 EEL.OP 3170266  14-FER-24 5. Frequency and fime weightings at 1 kiz 02 02
ng;'nmmﬂblc Allenuator MAT-1070 6229170;1910104 EF-0011-23 0B-FEB-24 6. Long - torm stability 0.1 0.1
i - & o -2,
Can mSEI‘MICRI-PhOHE 4180 AA-1001-23 14-FEB-24 7. Levellinearity on the roference level mnge 0.2 03
Meosuring Amplifer NA-42KA| 34560405 AA-3002-23 14-FEB-24 — -
8. Leve! linearity including the level range control 0.2 0.3
2. This result of calibrution was found aceurate as shown on die and place of calibration for this calibrated item only, 9. Tone burst meponse 02 93
. : N . . P 10. P2ak C sound leve) 0.2 0.35
3. This cenificate is tracesble to the international sysiem of unit maintined ot 3
i i 11, Qverload indication 02 0.25
3.1 National [estinste of Metrology {Thailand), - —
: 12. High Jevel stability 0l 0.1
3.2 Theiland Institute of Scicnlific and Technalogical Research {TISTR),

=B z ol
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w 11 :
1. Absolute sensitivity
Reference Measnrod Acteptanes
Acoustic Signal Yaluc Deviation Limit
(dB) (dB) (B} (dB)
3.9 (93,98) 93.9 0.0 .3
2. Self-generated noise
2.1 Normal test
Measured Valee
(di)
14.6

4. Elecurical sigoal tests of frequency weightings

Weighting network response with refative 1o 1 kHz.

Cert. No. : ACL24010
JobNo. 1 YC6IACI044
Pages  : 50f8

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

Frequency Measured value
Weighting {dB}
A = weight 10.8
C - weight £ 3]
Flm 23.0

3. Acoustical elane] tests of frequency weightings

Meter frev-licld acoustic response at a level of 34 dB

Frequency Deviation from varivus frequency weighting response curve (dB)
(Hz) . . Acceptance

Flat Ceweight Arweight .,

Limits

125 0.3 0.3 0.4 + 1.5

1000 0.0 0.0 0.0 +1.0

BCO0 1.0 L] 1] 3.0

72 el
SITHIPORN ASSOCIATES CQ., LTD.
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HECTISITIS YT028
CALIBRATION E3de

Frequeney Deviation from various frequency weighting response curve (d )
) Flat Crweight A-weight A:u.:p.mc:
Limits
63 -0.1 0.1 0.0 +2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 00 +1.5
500 0.0 0.0 0.0 1.5
1000 0.0 0,0 0.0 +1.0
2000 0.0 0.0 0.0 .0
4000 0.0 0.0 0.0 3.0
5000 0.0 0.1 0.1 5.0
& Frequency and time weightings at f kHz
5.1 Frequeney weightings at T kHz
Aniicipated Measured Devialed Acceplance
Frequency Value Valu Value Limits
Weighting (da) (43) {dn) 48}
A - welght 94.0 94.0 0.0 +0.2
C - weight 94.0 940 0.0 +0.2
Flm 94.0 94.0 0.0 +0.2
5.2 Timp weightingar t kllz
Anticipucd Measured Deviated Acccptange
Frequency Valug Value Yalue Limin
Weighting dB) (48) (d8) (dB)
Fast 94.0 .0 0.0 +0.1
Slow 540 94.0 0.0 +0.]
Leg 2.0 4.0 0.0 =01
6. Lang + lerm stablllty
SLM Disploy | SLM Display |  Deviated Acceptance
Frequency ot initial at final Value Limits
Weighting (dB) 1dn) (dn) (dB)
A - weight 94.0 WO 0.0

=03
> Ll
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7. Levcl lincarity on the reference level range
Anticipated Measured Devinled Aceepanee
Valuc Value Valug Limiu
{dB) (dB) (¢B) (dB)
137.0 137.0 0.4 = 1.1
116.0 1360 2.0 = Ll
1315.0 1350 00 2 L
134.0 134.0 0.0 =11
113.0 133.0 0.0 =1.1
13120 132.0 0.0 1.1
110 131.0 0.0 = 1.1
125.0 1280 0.0 =11
1240 124.0 0.0 =+1.]
119.0 1150 0.0 £ 1.1
1140 1140 Q.0 = 1.1
109.0 1080 0.0 1.1
104.0 104.0 0.0 £ 1,1
99.0 99.0 00 4.0
94.0 4.0 00 +1.1
89.0 £9.0 0.0 3 1.]
84.0 84.0 0.0 £ 1.1
19.0 75.0 0.0 % 1.1
14.0 740 0.0 1.1
65.0 62.0 0.0 L1
64.0 4.0 0.0 + 1.1
580 5.0 0.0 + 1.l
5.0 3519 0.1 & 1.1
49,0 483 Al + L1
44.0 44,0 0.0 £ L1
39.0 380 0.1 1 1.1
34.0 3.9 .1 1.1
30.0 20.9 0.1 + 1.1
5.0 28.9 0.1 + L1
280 2.9 0.1 % L1
270 26.9 -0.] +1,1
26.0 25.9 -0.1 + 1.1
250 24.9 0.1 + 5]

1 YCOTACI0H

8. Level linesriry Including the level Fange coatrol

Cerd, No. : ACL24010
Jdob No. 1 VCGTACO044
Pages  : Tofg

Antieipated Measured Devinted Aceeplance
Range Value Value Value Limits
(dB) (dB) {dB) (dB)
Alta 94.0 94.0 6.0 xl.1
%. Tone burst response
Time Tone burst Anticipated Measured -Devisted | Aceeptance
duration, Tb Cycle Value Volue Yalue Limits
Weighting {ms) {4B) (dB) (dB) {d8)
0.15 1 108,0 199 4.1 1.5:-5.0
Fas 2 g 117,0 117.0 0.0 1.0;+2.5
200 800 134.0 1350 0,0 £1.0
Slow 2 3 108.0 108,0 0.0 1.5;-5.0
200 800 1276 127.6 .0 +1.0
0.25 1 $9.0 98.9 0.1 1.5:-5.0
SEL 2 8 108.0 108.0 0.0 1.01-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peuk C sound level
Number of ¢yete Anticiputed Measured Devinied Acceplance
in Value Value, Lepeak Vaolue Limits
1est signal (dB) (dD ) (UB) (dB}
Continuous 133.0 132.0 00 =3.0
One 136.4 136.3 0.1 3.0
Number of cycle Anticipnied | Mcasured Deviated | Acceprance
in Value Valuz Value Limils
test siggiel (dB) (d8) (48] (dB)
Continuous 133.0 133.0 20 £2.0
Pasitive half cyele 1354 135.2 -0.2 12.0
Negative half cycle 1354 1352 02 2,0

o ol -
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11. Qverlaad indicatean

Measured value { dB ) Devigled Actcptance
Positive Negative Value Limits
one-half eyele | one-half cycle {dB) {dB)
89.6 £8.6 0.0 =15
12. High level stabliity
SLM Display | SLM Display Deviated Acceplance
Frequency et initial at tinal Vahe Limiis
Wit
Wielghting (dB) (4B} (dB) (4B)
A - weight 137.0 137.0 0.0 0.3

The reporied uncerininty js based on & standard uncenainty inultiplied by coverge foclor k =2

or any valu¢ following caleylad

providing a Javel of confid of" imawly 95 %
Y ly

Eud of Callbration Certificate
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Calibration Certificate

Equlpment |
Manufuacturer :
Model :

Serkal No.:

1D No.:

Condition As Found :

Customer 3

Locatlon 3

Ambient Tomperaturse ¢
Pressure :

Relative Humbdity :

Recelved Date :
Calibration Date ;
Date of Issue 3

Calibrated by :

Approved by :

SGUND LEVEL METER

RION

KL~32A / Microphone UC-52 / Preamplifier NH-24
00623389/ 198636 /26417

RYG_FS0614

GOOD

Cert. No. : ACL24011
Pages : 1al8

ALS LABGRATCRY OROUP (THAILAND} CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND,

(230+3) °C
(1013 £3) kPa
(500 £20) %

19 DECEMBER 2023
05-08 JANUARY 2024
09 JANUARY 2024

Nathakom Pisutpaisan

7 Al

( Thanakul Petchurai )

This centificate is 3ssued in aecordance with the requiremens of ISO/AIEC 17025 standard, may not be reproduced

wther than in full, exeepl with the privr wrilten approval of the head of Calibration Laboratory.
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Culibration Procedure :

CP-AC-0L
Calibration Method :
This equipment was calibrated by foltaw on IEC-61672-3 (201 3) Standurd for sound level meter (SLM),

The SLM had tesis to Acoustical and Electrical signal tests of frequency weighting with Anccheic chamber and Refernce
Standard Instrsnents,

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

Condition of this result of calibration =
1. Reference Swndard Instruments 3

Cert. No. ¢ ACL2401E
Job No.  : VC67AC0044
Pages  : 3org

Insteument Mol Serlal No, Cers Mo, Due Date
Waveform Generstor 332104 MY43017076 EF-0009-23 C7-FEB-14
Waveform Generator 35118 MYS2302742 EF-0010-23 07-FCDB-24
Digital Multimeter JME1A MY53220104 EEL.BP 300266 13-FEB-24
Digitst Multimeter J361A MY53220076 EEL.BP 29/0266 13-FED-24
Digital Multimeter 3461A MY60024273 CLEL.BP 31/266  14-FER-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2077900 AACTD =23 14-FEB-24
Measuring Amplifier NA~ZKAL 4360495 AAIN0223 14-FEB-24

3.1 Nadonal Instituie of Meirnlogy (Thailand),
3.2 Thailend Instinote of Seientific and Technological Research (TISTR),

2, This resalt of calibrafion was found accurate as shown on daie and place of calibration for this ealibreled item only,
3. This cenificate is traceable 10 the intemational system of unil mainiined at ;

7 ol -

Summary of Measurement Besult ;-
Uncertaincy Mazimum-permitte
Parameter B uncertainty of
measurement (dB)
1. Abselute sonsitivity 0.2 NiA
2. Self-gensmtcd noise 0,2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
5000 Hz 0.3 0.7
4. Elcctrical signal tests of frequeney weightings
For 10 Hz 1o 4 kHz 0.3 0.6
For > 4 kHz to {0 kliz 0.2 0.7
For > 10kHz 10 20 kHz - 140
3. Frequency and time weightings at | kHz 0.2 0,2
6, Long - term stability 0.1 0.1
7. Level lincarity on the reference level mnge 02 0.3
&, Level lincarity including the Jevel range centrol 0.2 03
9. Tone bursl response 0.2 0.3
L0, Peak C sound fevel 0.2 0.35
11. Overload indication 0.2 0.25
12. High leve] suability 0.1 0.1

7.
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ages dof8 4. Electrical lgnal tests of freqeency welghtings
Weighting network response with relative to 1 kHz.
! ot Frequency Deviation from various fiequency weighting response cunve (dB)
1. Absolute sensitivity (Hz) Elt Coweight Ameight AcCI.:pl:nncc
Referenee Messured Acceplance Limits
Acoustic Signal Value Deviation Limir & 04 60 00 20
(dB) (dB) (4B} (dB) 125 0.0 0.0 0.0 11,5
93,9 (92.98) 83.9 09 0.3 250 00 oo 00 .4
500 0.0 0.0 0.0 +1.5
1000 0.0 0.8 0.0 +1.0
2, Self-generared noise 2000 00 ol 0.0 120
2.1 Normal test 4000 0.0 0.4 0.0 +1.0
Measured Yalue 8000 0.0 0.1 0.1 £5.0
(dB}
142
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter wes replaced by electrical siyna! input devise, 5. Frequency wsightings at | kilz
Frequency Measured value Anticipated | Measured Deviated | Acceplance
Weighting (dB) Erequency Value Value Valug Limis
A - weight o0 Wﬂy\_""s (dB) (dB) (dn) (dB)
Cwcight T A 'Wl:.lg]ll 94.0 .0 0.0 %02
An 215 C = weight 94.0 4.0 0.0 +0.2
Flai 94.0 4.0 0.0 +0.2
3. Acoustles] signal tests of frequency welghtings 5.2Time weighting at | kHz
Meter free-field acoustic response al a level of 8¢ dB
Antlcipated | Measured Deviated | Acceplance
Frequency Deviation from various frequency weighting msponse curve (dB) Fregquency Valug Valyz Yahe Limils
(Hz) Flar Crweight | A-wight Acecplange Welghiing (dB} 148) (3) (g8)
Limits Fast 4.0 24.0 0.0 * 0.1
125 G.l 0.] 0.1 + 1.3 Slow M0 94.0 0.0 +0.1
1000 -1 0. -] 1.0 Leg 4.0 94,0 0.0 +0.1
8000 1.2 1.3 1.3 +5,0
6. Lang = term stabllify
SLM Display | SLM Display |  Deviated Accopuance
Frequency at initial at final Value Limits
Weighting tdB) (dn) (dB) (d8)
A - wright 24.0 4.0 0.0 +{.3
n Ll - Z. Ll
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. Level lincarity on the reference level range . Level Hacurity Including the level range control
Antigipated Measured Deviated Acceplancg
Anticipared Mcosured Devialed Acceptance Range Value Value Valug Limits
Value Value Velur Limils (dR) {dB) (dB) (dB)
(dB) {dg) (dB) (dB)
137.0 1320 0.0 £1.1 Aito 210 40 88 Gl
136.0 116.0 0.0 +1.]
135.0 1350 00 Ry 9. Tone burst respanse
134.0 134.0 0.0 1.1 Time Tone burst Anticipated Measured Drevialed Accepunce
133.0 1340 o0 1.1 duration, Th Cycle Valug Value Value Limits
1320 132,0 00 11 Weighting | (i) (d8) (dB) (dB) ()
1310 131.0 0.0 1.1 0.25 1 108.0 107,9 -0.1 1.5:-5.0
125.0 1200 0.0 £1.1 Fast 2 B 117.0 117.8 0.0 1.0:-2.5
1240 1240 90 211 200 500 134.0 134.1 0. £
1120 1150 0¢ =il 2 8 108.0 108.0 0.0 1.5;5.0
1140 1130 00 =l Slow 200 800 127.6 122.6 0.0 +1.0
1080 1090 0.0 Al 025 1 0.0 95,9 0. 15550
1040 1040 £ * L) SEL : ¥ 108.0 108.0 0.0 10:25
29 0 oo 2L 200 00 1280 128.1 0.1 «1.0
9.0 4.0 0.0 +1.1
89.0 £9.0 0.0 + 1.1
840 30 oo £11 10, Peak C sovad level
79.0 .0 0.0 41,1
4.0 74,0 0.0 + 1,1 Nutber of ayele Anticipaied | Measured Deviaed | Acceplance
620 69.0 0.0 21,1 in Value Valug, Lepeak Value Limiis
64.0 63.0 0.0 +1.1 test signal (dB) (4B ) {dB) (dB)
SR 8.0 0.0 + 1.1 Conlinuous 133.0 133.0 0.0 *34
iald 540 0.0 £l One 136.4 136.0 -04 430
340 49.0 0.0 + 1.1
240 MG 0o 21l Number of cyele Anticipated Measured Devinted | Acccplance
229 289 o 2L in Valus Valus Valye Limits
4.0 340 0.0 + 1.1
00 300 00 Y test siymal (dB) (dB) (dB} (dB)
290 289 Y Tl Continuous 133.0 133.0 0.0 2.0
280 219 0.1 11 Positive hall cycle 1354 135.2 -0.2 2.0
210 269 0.1 =10 Negative hull’ cycle 1354 135.2 .2 +2.0
260 259 0.1 £1.1
5.0 4.8 0.2 +1.l

7 Ldil -




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45+ 451 Sirinthom Road, Bongburny, Bangpludl Banghok, 10703 Thailand
Tal.+88 2433 530 Emait: collbration@sithiphorncom
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MSLTINIL 17025
CAUBRATION 384

Cerl No. : ACL24011
JobNo. : VOETACD044
Pages  ; gofg

11. Overload indlestion

Measured value ¢ dB ) Deviated Accepiance
Positive Nogative Valug Limiw
one-half eycle | one-half gycle (dB) (dn)
£9.6 89.5 0.1 .5
12, High Iovel stabiliey
SLM Display | SLM Display Deviated Acceplance
Frequency al inftinl at final Value Limits
Weighting (dB) (dB) (dB) {dB)
A - weight 137.0 137.0 0.0 103

The reporicd uncenainty is based on a slandard uncermainty multiplicd by coverage factor & — 2

oreny value follawing caleulation,providing a lavel of confidence af npproximaely 95 %

End of Calibrallen Certificate
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CALIBRATION 5537
THAILAND INSTITUTE GF SCIERTIFIC AND TECHNOLOGICAL RESEARCH {TISTH)
Regquest No, 21-67/0232 MTC No. EEL. BP. 176/0167
CALIBRATION CERTIFICATE
Submitted by : ALS Laboratory Group (Thailand) Co., Ltd.
Address + 104 Phatthanzkan 40, Phatthanakan Rd., Xhwaeny Phatthanakan, Khet Suen Lueng, Dangkok 10250,
Calibrated a1 ; Electrical and Electronic Standants Laboratary, Indusirial Mevrol gy end Testing Serviee Centre,
$0i 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muung, Samutprakan 10280,

Instrument Calibrated : Ambicat Environment
Descriplion :Sound Level Meler Temperature :(2323)°C
Manufaciurer : Rien Relative Humidity 50+ 15)%
Model : NL-42 Amblent Pressur : (101.325+1.5) kPa
Serial No. : 00900071 (LD:RYG_FS0492)
Microphone 1 UC-52 No. 183464
Preamplifier : NH-24 Ne.01733
Stundurds used ;

l: Band Pass Filter Waveiek 7524 SN 90010494, i

2, Condenser Microphone Driiel&X jor 4180 $/N 2589871,

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

4. Fenction/Arbitary Wi Genertor Agilent 332204 $/K MY 44042668,

5. Digita! Function Synthesizer NF Elcctronic Instruments DF-1994 5/ 122037,

G. Digital Multineter Fluke 5S20A S/N 4985007,

7. Pistanphone Rion NC-72 S/ 00402446,

8. Measuring Amplifier Briicld& Kjier 2636 S/ 1537484,
Date of Receipt 124 Jan. 2024
Date of Calibration  : 23 Feb.2024-1 Mar.2024 1:9
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THAILAKLD INSTITUTE OF SCIEXTIFIC ARD TECHRGLOGKCAL RESEARCH {TISTR)
Request Na, 21-67/0232 MTC No.EEL. BP. 176/0167
9. Power Amplifier Brilcl&Kjer 2706 $/N 1512650,
10, Speaker Tnnaoy Limited, Great Britain British Putent No. 215300,
11, Digial Multimeter Agilent 34401 A SN MY44005560,
12. Programmable Artenuator Temagnws TPA-303A S/N 2212,

Calibration Procedure :

This instrumen) was culibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacousties - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures wers refaied to the electrical and ncoustic signal tesis. The elecisical signal test was carried oul witk the
direct measurement method. The ncoustic signal test was performed in nn anechaic room with tie camparison
measurement method,

This ir has been

d against G 2l the Electrical and Electronic Standands
Taboratory (EEL), which ar; traceuble to the Intemational System of Units thrangh the Mational Inslitute of
Metrology (Thailand).

The infermatien on actual reading is attached heresith and the uncenainty limils quoted refer ta the
measured valies only.

The reponted expanded uncertainty is based) upoen & standard uncertainty muhiplied by 2 coverage factor

k=2, providing a Jevel of conlidence of approximarely 95%.

ate of Calibration 23 Feb.2024-1 Mar.2024 2:9
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY

Request No., 21-67.0232 MTC Na. EEL. BP. 176/0167

1. Absolute Seasitivity

Relerence Measurcd vlue Deviation A aneg | 1 i Maxi Mermitied
Acoustie Skgnal 1303 vilue  [lmic Class 2| un¢eniainty ol measurciment
WB) Before adjustf After adfust|  (dH} 4By #dB) {=dB)
113.94 b K 1139 0.0 Lo 030 N/A

Nofe: The external calibration adjustment was firstly performed. The internal calibration adjustment

was (hen compleled ut the displuy of 124.2 dB.

2. Self-penerated noise
2. Normal test
Measured value Uneerpinty Maximum-pemintcd
[Z1:)] (8B} uncertainty of measurement (+dB)
173 .10 NA

2.2 The microphone of the seund level meter was replaced by etectrical signal Input device

Frequeney | Measured value | Uncertainty, Maximum-permitied
Weighting (B} (+dB) uncertainty o measuremenl (+dB)
A-Weight 12.4 0.19 NiA
C-Weight 8.1 010 N/A
Fla 239 0.10 N/A
Date of Calibration @23 Feb.2024-1 Mar. 2024 39
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH [TISTH)
Request No, 21-62:0232 MTC No. EEL.BP. 176/0167

3. Acoustical sipnal test of frequency weightings

Frequency | Deviatlon from frequency response {4B) | Acceptunce it claws 2 | Uncertaimty Maxinutn-perited

na Aswelght | Chweight Flat =0y (=¢B) | uncealnly of measurement (+J03)
125 0.1 0.2 02 1.5 045 0.5

1000 0.1 0.1 0,1 1.0 0.45 0.6

8000 0.3 0.3 02 5.0 045 0.7

4, Electricul signe? test of frequency welghtings

Frequency | Devindian from frequency response (dB) | Acceplance mb elass 2 | Uncertainty Manimummermhted

(Hz} A-weight Coweight Flal (+dD} {=dB) ureerlzinty of measurcment (+dD}
43 .1 (] 0.6 2.0 020 0.6

125 0.0 c.0 0.0 15 0.20 0.6

250 0.0 oo 0.0 15 0.0 0.4

500 ©.0 0.a 0.0 15 0.20 0.6

1000 0.0 0.0 GO 10 020 0.6

2000 0.0 P} 0.0 20 020 0.6

4000 0.0 0.0 [H] 30 0.2¢ 0.6

8000 0.0 0.0 0o 50 0.20 07

Dete of Calibragion

23 Feh,2024-1 Mor. 2024 &9 “

THAILAND INSTITUTE OOF SCIENTIFIC AND TEUHNOLOGICAL RESEARCH{TISTRY
Request No, 21-67/0232 MTC No, EEL, B, 176/0167

5. Long-term stabilley

Time | Memsured Value | Deviated value | Acceptance limit | 1 i i rermilted
chuss 2 unecrlainty af measurement
[Lh:)] (a8} (2dB) (tdB) (+dH)
Begin 94.0 -
0.0 03 0.10 0.1
End 940

&, Frequency and time welphtings at 1 kHz
6.1 Frequency weightings at 1 kllx

Froquency | Meusurcd value | Devisted volue | A Timit | Uncertainty k
Weighting clas? uncertainly of measuremnt
«n} (4B} (+4B) {+4B) (d)
A-weight 240 0.0 0.2 020 02
C-weight 940 00 0.2 0.20 0.2
Flat 54.0 00 0.2 0.20 0.2

6.2 Tlme welghtlags at 1 kHz

Frequeney | Measured value | Deviated value | Acceplance limil Uneartainiy Maxlmumepeemitted
Weighting cliss 2 uncerizinty of menyurerment
(dB) a) (zdm) (=dB) (+40)
Fast 54.0 pAi] 0.1 0.20 0.2
Slow $4.0 0.0 [N} 020 0.2
Leg 94.0 0.0 0.1 020 0.2
Date of Calibration @ 23 Feb2024-1 Mar.2024 509
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7. Level llncurity on the reference level range

FMLBLMTC 002 Pewd
OfficenLancnatory Ctfice

3% M 3 Taenbon K b Kienglawg,  Sou 1C fargpoo ndustiial Extale SN umil Bogd, 195 P
Thongaat Taturichand 12:26, |hai.and Amphoe Muang, Changeat St speakan 10288, Thalars  Trakand
Tel, {651 € 2877 YOI Tel, (560 0 2423 161240 . 115 116 ToL (60 0 2Py 1121 30 oat 219 3228, 5247
Fan (4} 0 2577 $209 Fax. (6] § 2373 9165 Fur 16810 2579 BST2

bl UMDt o Wbt s et Bl £ et onth £ © STt orth

Head Office
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THAILAND INSTITUTE OF $CIENTIFIC AND TECHINOLOGICAL RESEARCH (TISTR}
Request No, 2)-67/0232 MTC No. EEL. i, 176:0167

T. Level linearity on the reference leved runge (vant.)

Anticipated [ Measured value | Deviated value | Accepranee limit Uncertainty Maximum-permiticd
value eluse 2 un¢criainly of measurement
W8 (dB) dB) 1+dB) {d@) {2dB}

5] 64.0 0.0 LI 0.30 0.3
3z 59.0 0.0 Ll 0.30 0.3
54 538 -0 1.1 0.3¢ 03
49 49.0 0.0 1.1 0.30 03
44 44.0 o0 1.1 0.30 03
39 389 0.1 L1 0.30 03
34 339 0.1 L1 .10 03
29 %9 0.1 1.1 .20 0.3
28 219 0.1 L1 .30 03
a7 26.9 0.1 11 0,30 0.3
26 5.9 0.1 11 0.3 0.3
25 248 0.2 11 0.30 03

8. Level lineardity includlng the leved ronge contro)

Al relerence sound leve! on the reference level range

Runge | Anticipated valuef Measured value | Devinted |Acceptance | Ungertrinty Maximum-permitted

valuz  |limitelass 2 uncertainty ol mepsurement

(dh} o) [dr) {+dB) €512 B

30-130 24.0 940 2.0 Lt .30 03

Date of Collbration 23 Feb.2024-1 Mar. 2024

T,

Anticipated| Meusured value | Devial vulue | Aeceplages Fmit Uncertainty Manlmum-permircd

valae class 2 uncertzinty of measurgmgn|

(dB} {dH) {dB) (+dl3) [&x11:)] (zdm)

136 1360 o0 11 0.30 0.3

135 1350 0o 11 0.30 0.3

134 1340 21} 1.1 030 03

133 1330 09 1l 030 03

132 132.0 0.0 1.1 030 03

131 131.0 0.0 1.1 0.30 03

130 1300 0.0 1.1 030 03

12% 129.0 0.0 Ll 0.30 043

124 1240 0.0 L1 0.30 03

119 119.0 0.0 11 0.30 03

114 114.0 0.0 Ll 030 03

ple} 109.0 0.0 L.l 0.30 03

104 4.0 WO L] 0.30 0.3

9 95.0 0.0 L1 0.30 03

94 24.0 2.0 1.1 0.30 0.3

42 89.0 0.0 L1 0.30 03

84 &4.1 0.1 L1 0.30 0.3

9 90 0.0 11 030 o3

74 4.0 0.0 L1 0,30 03

49 65.0 0.0 11 030 0.3

' Date of Calibration 1 23 Feb.2024-] Mar. 2024 679 -
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8. Levet lineaziity including the level range control

THAILAKD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request Ne, 21-67/0232 MTC Nuo. EEL. BP, 17670167

10, Penk C sound level
Al reference level a1 5 JB grenter than the under-renge on a leve) ninge Number of ¢y¢les in | Anticipated | Measured | Oeviared Acceplance | Uneertainty Maximum-peimiitied
Runge | Anticipated value| Measured value | Deviated U ity M permitted test signal value value value  [Timi elass 2 ungermingy of measurement
value | timit chass 2 uncertainty of meusuremznt (48} 1dB) B} (=db) (4B} (2dB)
H) @By B} (=d8) @dB) (1aB) Complete cycle 1254 1252 02 30 0.20 0.35
30-130 350 350 00 L1 0.30 03 Positive holf cycle 124.4 124.2 0.2 2.0 0.20 035
Negaive hall cyele 124.4 124.2 0.2 20 020 0.35
%, Tone burst respanse 11. Overload fndlcation
Time Tonsburst | Measured walug | Doviated |Aeceplance | Uncertainty Mazirunrpermitted Measured value (¢B) Devlated {Acceptance | Uncertainty Maximum-permiticd
Weighting | Duration, Ts value | bmitelass 2 uncertainty of messarement Positive Negtive valne (il clans 2 uncertainty ef measurcment
m (dB) @B} 108) (am (+4m) onc-hallcycle one-half vyele (4B} (#dB) {+dB) (xdB)
200 126.0 0.0 10 0.20 0.3 1350 1350 0.0 1.5 0.20 025
Fisl 2 1089 -0.1 +1.0;25) 020 03 12. Hiphelevel stability
9,35 99.9 0.1 +1.5:-5.0) 020 03 Tiry Measured Deviated value | Aceeptanee llmic | Urcertalary Muximum-permitted
Slow 00 119.6 o0 +1.0 0.20 0.3 clos 2 uncerainty ol mensurement
2 100.0 0.0 +1.0:-5.0 0.20 03 value (dB} (di) (dB} (xdB) 4dB)
200 1200 ov | x| o020 03 Begin 1200
0.0 0.3 0.10 Q.
SEL 2 100.0 ot [+10;25] 020 03 End 1290
0.25 50.8 02 |+15-50] 020 03 Calibrated by - Approved by ;
(Mr. Towikiar lamsamran) )
Electrical and tds Luborutory
Bate of Calibeution 23 Feb.3014-1 Mar.2024 Industrial Metrology and Tesling Serviee Cenlre
Date af Issue : 1 Mar, 2024 Hel: 2011267012400347006
Date of Calibration ;23 Feb.2024-1 Mar.2024 19 End of Cenificate 049
. - 1685 e e 6 o e bt T

favert yng the Bzt Tenteme and publiit

W preTideon s ertares ten e graee ool TETR,

agned

Acdiertivrg the Rupd et dore sl pubiicty of e et is eaemt in i esion 1€ gtz et o T e g

atte e alulnted o 5T

FMELMTC.002 Aev e

Head Office:

200 Sl mhiongHa Ay Krdoes Luang,
Cravgeat Fasnon tham 12020, Thaitand

Tel, B6) E 2877 9000

Fon 0600 250 8009

E-mail it stanth ebstevaret strarth

OlflceLaboratary

o UG, Bavgrea Irtastfiol Fatate, Subhumat Boad,
AMPOSG Wang, Chingvat Samutpraban L0, 1eand
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PIRANALL] ANSUR DAL S0 O ] FLY IS0AEC 10252017 n'ut..h\
M- PSS 12025 NSC - TI5I - TIS 17025
Jranater A utes o A0 CALWRATION DIE? CALIBRATION 0367
U167 36
Fetct Laiers 7 77, R VAR B0gH 33 Temperatuee measurement ioborarary
ot S0 (" ColibeaTion s¢rices deportment.
<enMcteNo.  :COT-032-67 Page Iof 2 Pages
MEASUREMEMT [TEM + Heeat $1r258 Monitar Cailtwrorion aracedure:
MANUFACTDRER -+ Delta OHM Tize temperiure colibsaiian wos cane by
In-Howse coldeation method os WICL001
MODELITY) tHD32, H
SERIALNU Fe " : g::;:i 0 acvarding ka camparfson methad whh stondard
N dignol lemperoture ndicotor and stondard
16 NUMB + RYG_Fi0524 temperoture prabe. The fempeoture Scole use
CONDITION AS-RECEIVED :Used item wos based on i75-50
CUSTOMER + ALS taboratory group thalland) Ca., Lid.
104 Phatthanakan 40, PhatthanakanRd., Traceablity:
Khwaeng Suan Luang, khet Suan Luang, The mreasdremenl results 1 troceanie ta the
ok 10250 Thalland. internisional sysiem of unlis (S thraugh
Banglol Natimaol mstiute of Mritology Thaitand INIMT)
Cretificpte  rpenber: TT-0038-23. Ceriificate
RECEIVED DATE 124 Jan 2024 ntmbar FAAI01-3
MEASUREMENT DATE :261an 2024
155U DATE 30 lan 2024 Refeseone Used During Cotibrothon;
' 1. Standard Tempareture Probe
* Model: STS 100 ALOD, Setial No.; B6.2612.09.
ENVIRONIMENTAL CONDITIONS: Due date: 28 Mar 2024
Ambieat conditian In the laboratary are as faliow: 2. Digital Temperature Indotes
¥ i . Maddel: DT(-1000 A WIE 1, Serial .- £71607.
Tamperature :23013.0 < 00552 Due cote: 14 Sep 2034
Relative Humighty :550:15.0 %RH

NOTED: The certificote is valid only to the item eabbrated on dote ond ploce of colibranan.

TAALLATION OF RESULTS:
The table on next p2ge gve the measured values,

v e ATE
bl |

J o

Calibrrted by: f' .(: Approved signatory.
3 Mr, Sorawdt Thachalad EMPIATROL LD

PRANATTS
£ Mis Jittraporn Lenisgmphol ——
iZ Wisz Ruangrumpi Phoemmit

Uncertolnty of Meciurement:

The teparted unceeinty of measurement i
based on the standard unterainty mukiphed by
o coveroye foclor ks, Which for o normm
dalobition corrcipands t0 o coveroge
probobiity of pprotimately 95%. Thr standard
uncertointy has been driermined In actordonce
Wwith the GUM ‘Lvaiuation of meosuremem data
- Guide to thr repression of uncertointy i
mepsrement’

Parinyy Dooncharacn
Calibration Departmen: Manager

Fa

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERIMSHION FOTL REPRODUCTION HAS BEEN DBTAINED

IN WRIZING FROM THE LRBORATORY

Hepd Oifice
A5 M 3 Tumbws dteng B A mhion Koy 1 wae,
Chargraat Pathurst-ani 12130 Thaitasd

Tel (603 G 2577 %030

Fax. (88) 3 25
[mai, sumpais

Crifice/Ls baatary

A My, Chigenal S
Tel, 4661 0 2223 1672 60 et
wod Fan {6610 2522 9105
MILArth Ve e o Fomall - ptegptisticn th

NAC

HEANATTI ASSOCIATES Con 10 i

Centinuation of Centificate of Calbratisn Number COT-032-67

Recultof [ without O with
Lalibrprion Aynge;  20-40°C
Function:

Table 1: Thls equipment was connacted with wet bulb probe Model: HR3201.2 $/N: 21001215,

Bimenslon: Dlameier 3.3 mm. Length 170 mm.

500 10 Bangpog ndemtniat £5131e, Sushumat Kaud,

U pranan 16783, Thalarad
s, e

FMLELIATC.D02 Rpv.d
Crifles

15 Phiahicy wothes e, Chatchal, Barchoe 10000,
Thatand

Tel (6A7Q0 2379 112130 ead 5219, 8228, 5217

bag (6600 267V A592

Eomail ; sumatesgmsiron b

Page 2 af 2 Pages

Immeryion Deplh Slandarg Regding QUG Reaging uncertaindy -
Imim) 13 {a re)
B0 20095 203 o Tobee
80 25,061 5.2 T Cood
20 30044 302 0.9
[ 35036 352 009
B 40,031 02 .oy

Table 2: This equipment was cannected with Globe therpiometer pmh Mmel TDB!TG.}A,’N 21001289,

Dimenskon: Dlameter 3.3 mm. Length 205 mm.

Immersion Depth Standard Reading Eryar Uncentalaty
{mm] ] o a
10 0035 2?.0 L 0.0 n.usg
10 25.051 Thase o1 0058
120 . . 10 2} 0058
10 LY ] o 0.089
110 40.0 0.0 0.099
Table 3. This e ‘:"'" n € probe Model TPAX07.2 $/M: 210017940,
Olmenskon: Clameter 14 mm. Length 150 mm.
LUC Bgpding Emor Uncertainty
(41} ra [~
201 o1 0099
250 o1 0,09
299 o1 0093
ELE] 02 0.099
357 03 046
.. l\tm:ri.‘lhe reparied is 0.16, based dard multiplied by 2 coverage faciar k=2 21

pruwm! aleve? ol conlidenes of approximately 95%.

***End of Cenflicste of Callbration®

HAC

HEANATH) ASNIATRT TR
e




NAC

JIRANATED ASSOCIATES COLLTD.

hraralee Assocates a0
€326 04, ERS- 26

Percouriam 171, Rd Warmapra, Barghokpa,

Bar gick 10530 [Thallsae)

Tel e£E066I0012

tachis. sEGHEA 6345

Emat sacgallboraliGr@manatee com
Wb e wows jranatee com

Carilfkate No. :LOT-031-67

MEASUREMENT ITEM
MANUFACTURER
MCDELTYPE

SERIAL NUMEER

1D NUMBER

CONDITION AS-RLCEIVED
CUSTOMER

RECEIVER DATE
MEASUREMENT DATE
IS3UE DATT

ENVIRONMENTAL CONDITIONS:

Ambilent condition In the laboratory are as follow:

Temperature
Retative Humidity

NOTED: The certificate It velid anly 5 the item

TAELLATION OF RESULTS:

The table on next prge give the measured values. ", i T

'c-nhuud b
O br, Sorawit Thachalad
C Mlsulmapom Lensamphol
E Miss Ruangrumpal Phoemimit

Arcrpied colibroiion laboratony
ISQAEC 1 P5: 2087
AWEC-TSk 115 2 LS
CALARATION TIEF

Temperolne measurement koboratory

Calbrotion services crparzment.

\‘\‘l\up:,,,,

-

)L

o
\u\‘

\‘\

NN
AT

N5C—-TI5! - Ti5 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

+ Heat Stress Monltor

: Dl OHM

LHBA22

£ 70032243

:RYG_FSD523

+ Used ltem

3 ALS laboratory group (thaiand) Co., Ltd.
104 Phamhanakan 40, Phatthanakan Rd.,
Khrwaeng Suan Luang, Rhet Suan Luang,
Bangkak 10250 Thailand.

134 )Jan2024
1 36Jan2024
30 Jan 2024

123.043.0
15504150

\Il APFROVED DY

CAL.OXTE

WEC

T MRANATIT AR ILTIR OO LT
—

Appraved signatory

Page 1of 2 Pages

K}

Cofibrotion procedure:
The temperature :mnbrurlrm Wi, n‘anlay i<}

In-House colibrotion meMud' N as WF-C.HWI
according 1o comagrlson méthod with Standard
dightel temperaluié: Jadicalor. and standard
temperature prade. The femperature swale use
was bosedon 550, 5

Traceabilily:
mmmmz muns ore taceable o the
B relrmahanaf ‘:ys.rm uf wnits (&) through
i Nuuanaflmmu:e of Merraiogy Thatland (witeT)
genifow “number: TT-0938-23, Certificore
rlamben £6-0101-23

, Aeference Used Durlng Collbration:

*1. Standard Temperoture Probe

" Modek STS-100 ASDO, Seriat No.: 557662-0,
Due date: 28 Mor 2024

2. Digital Temperature Indlearor

Model: DI1-1000-3 MK, Seriol Ma.: 677407-
00591 Bue dte: 74 Sep 2024

Uncertainly of Wesurement:

The reported uncertainly of measurement i
basrd 6n the siandord uncer@inty multiplicd by
a rovrroge factor We2, Which far a normol
distributlon  corresponds  to o Coveroge
prodobility of npprovimately 95X, The standard
unceriainty hos been determingd in accardance
with the GUM ‘Everlution of measurement data
- Guide o the expiession of uncerteingy in
metsurement”

e e e

M. Parlnya Baoncharoen
Calibratian Depantment Manager

THIS CERTIFICATE MAY HOT BE REPRODUCED EXCEPT (N FULL UNLESS PERMISSION FUR AEPRODUCTION HASBEEN DBTAINED

NAC

JHLANATT R ASSUGLTATTS G0, 1T

eansize Msucrtes Co.dto
S48, 63253

Fatcbryiem 7,71, R Watihagra, Banghorrin,

AR 10600 Thaland]

Tei +E0SARIRID

baoble: +GGIGIR0I4S3

| a1 jrar calbraiioue fanstes.com
D wle; wrva planatet 1M

Certificate No. : LOT-010-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

10 HUMBER

CONDITIGN AFRECEVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRCNMENTAL CONGITIONS:

N WRITING FROM THE LABORATORY

Axceecited colibration laborotory
OALC 17282017
NEC-TISHTIS 17025
CAUBRATION 3367

Temperatufe meoswrement lobaroiony
Coilbeution services deporiment

AN
N5C=Tisl - Ti5 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

+ Heat Stress Monllor

: Delta OHM

:HD322

115006711

* RYG_FS317

: Used item

< ALS labaratary group [thailand) Co. Ltd.
10 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang. Khet Suznluang,
Bangkek 10250 Thaitand,

+05 lan 2024
08 Jan 2024
09 Jan 2024

Amblent canditian I the lahoratary ars as follow: “ v

Temperature
Relative Humidity

WOVED: The certificate is volid onfy to the item colibrated on lfiﬂénlrlad plo!:e of colibration.

TABULATION OF RESULTS:

The zabile on nexd page give the measured values, ¢

Calibrered by:
CIar. Snrawﬂ Thachalad

7 Mgy Iifeaporn Lerssomphol
2 Mls_s Ruangrumpal Phoomnut

1220230 ‘c
15503150 RRH ST

NAC
ARANGIIL ARV T
b

Approved sipnatory: ..

Page 1 of 2 Pages

Colibrotion procrdure:

The tempesolure collbration wos dmb)r
Intiouse colboration igthod s Wi o0
occording to comperison’ mﬂ{ruﬂ with standard
diglto} lempetature _jndicator, ond standord
temperaters probe. The lempm:rurt 1cate use
wos besed gn T5-90. L

Teaceablity:
The mgdsiiement f resulis ore traceable to the
, Idtecnationa! system of wnits (5] through
. Notianat Imzise of Metrology Thallund (NIMT]
‘cmmcuu “number:  TR-DQER-23, Certificote
Rumber; FR-TI01-23

. Reference Uaed Suring Colibrotion;
' 1.5tandard Temperature Probe
Maicl: 515100 AS0, Strial No.: 667682-09,
Due date: 28 Mor 2074
2. Digliol Temperoiure tadioter
Modet: DFF1000-A MK 1, Serlol No: G11407:
00581 Dur dole: 14 Sap 2004

Uncertalpty of Measurement:

The regorted wncertainty of mesiurement i
hiad on the standard uncertainty mukliplied by
0 toverage factor Fe3, Which for a natmal
ditributlon  corresponds  to @ coverage
Acobabiity of spproximotely 95%. The standard

p has been n

with the GUM Trohustion of meaiurement dola
- Guide 1o the rxpression af wncertainty in
mcasurement'

Mr. Parinya Dooncharoen
Callbration Depurtmen: Manzger

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCERT IN FULL UNLESS PERMISSION FOR REPRGDUCTION HAS BEEN CBTAINED

H WRITING FROM THE LABORATQRY

NAC

FIRANATEE ASSOCIATEN COLLTD.
Page2 ol TPages

Lontinuation of Certlcate of Calibration Number COT-033-67

Resuh of Callbeation: B Without Adjustmant O with Adjustment

Collbration Rapge:  20-407°C

Functon:
Table 1: This with weet be Mudel: HP3201.2 S/N; 21001219,
Dimenslan; Dlameter 3.3 mm. Length 170 mm. ..
mmergion Depth Standard Readipg YUE Reading
{om) {9 ra
B0 0055 198
5 25047 %50
80 20041 o
8 35.031 ELE]
B0 40,021 400
Table 2: This was ¢ whh Glabe

Dimension: Blameter 3.3 mm. Length 205 mm.

Immersion Depth S1andard Reading Uncerntniary
(mm) e a
110 20056 0098
10 547 0.099
110 3000 0.05%
110 35033 0058
110 40023 400 0039
Table 3: Thia wis | with Température probe Modek: TP3207.2 5/H: 21001786,
Cimensior: Diameter 14 mm. Lennhlslltrurl N
(mmerslgn Degth mmm UUCAgading iicly I
; q rel e
201 00 CTIoT)
6.0 00 0099
200 00 0.003
g o1 0.098
3.9 0.1 0.094

Rem:r The reported uncertalaty of measurement ks 0,16, based on standard uncertalary multiplied by a coverage fanior k-2.21
' \providing 3 level of confldenee of approximately S5%.

***Engd of Certiicate of Callbretion®**

}
NAC

JEAATTY N NIATES (0T

JIRANATLEE ASSICIAIES S e

Cominvation of Certfficate of Callbration Number COT-D10-67 Page 2of 2 Pages

Result of € [ Without Adj Owith
Callbratian Range: 0-437C
Function;

“fable 1: This equipment was connected with wet bulb probe Modek: HF3201.2 §/N; 15008206,
Dimenzian: Glometer 3.3 mym, Length 176 mm. B

mmerslan Cepih $langarg Rgaging UUC Reaging rroc
{om] i ra {'a
BD 20059 102 -5 L . 099
50 25.051 2532 (A .y oods
&a 30,007 30.2 02 . )
80 35039 352 oz . 7 0.092
80 40015 402 <02 ) 0.099
Table 2: This equipment was connected with Globe thermameter D!ﬂh! Mo T!!USJ 5/N: 17015123,
Diryension; Qiameler 3.3 mm. Length 205mm. . ;
Immenlon Ogpth Standard Reading YUK Beading "L e Uneertalnty
[mem) re e L <] ]
110 20,052 w2 0.1 0.095
120 5,052 w2 el 0.099
110 0.7 A F 0z 0.099
110 35,089 o %2 0z g3
19 s - L 402 02 0099
Table 3: This was £ with tempetiture robe Model: TR2207.2 $/N: 17003356,
Olmensian: Olamerer 14 mm. I.ln[lh 150 mm, :
|mmzLelon Depth _Slggﬂard Roading YUE Reading ot Uncartainty
{mm) g 1] rel ra
.-t 20.050 202 o1 0.09%
o 15.052 251 0o 0.062
30,047 38 0.1 0.059
35.040 348 02 2099
40036 357 03 2.099

A RV

[{{Pnder Calibraticn

#=*tnd o1 Certiicate of Callbration®™ *

ERANATRE AROILCNIS O LT
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NAC
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Actredited cobibrotion kbarovosy o;,/,-—\"\ W
JIRANATEE ASSOCIATES COLLTL DQIEC2A25:2017 eyt
WG TTSRTS 1325 NSC ~TIS! =TI 17025
Iiutes Masceve Co 11 CALIRATION 0167 CALIBRATION 0367
NS, E3536
Fetet kasem 7,741, Rd Walthbiws, Barghcierdi Temperaiure meosurement labarntory
Bangeah 10603 (Thailand] Colibrotion service: department,
Tel. ~GL0BGHCH12
Muble; wARE309453
Emal. nac calibrationsle sratee.com
Wek be: waw franates.com
Cerificate No,  : CDT-D16-67 Page Lol 1 Pages
2
MEASUREMENT TEM : Heat Siress Monltor Colibratlon procedure: ~
MANUFACTURER : Della DHM The emperoture colibration willdona.by <>
MODEL/TYPE 1HD3Z2 i-House  cefiprotion mrllinu\m WJ-CL-DOJ
SERUAL NUMBER. + 15006716 aeconding {o compprkon rr-mod ith stondend
1D NUMBER LRYG. FS0221 digital tempesature., Indicotis'; pod  stondard
RYG,} temperstare probe, The femperature scale uie
CONDITION AS-RECEVED : Used hem was based an 550, \\\
CUSTOMER. ¢ ALS kaborxtary group (thalland) Co., Lid.
104 Phattharakan 40, Phatthanakan Rd., Traceablity: o
Khwaeng 5uan Luang. Knet Suan luang. The lrrosuremenuuufu are tracechle 1o fhe
Bangkok 10250 Thalland., r' "irterntinal * J)ﬂ!em of unm {5 throwgh
., Natlonal Insxine of Metralogy Thoilond (i)
) "Certificats number TT0038-23, Cestificate
RECENED DATE :11Jan 104 anhtr‘ ER-0I01-23
MEASUREMENT DATE +11Jan 2024
ISSUZ DATE :17Jan 2024 *: Aeference Used Daring Callbrotlon:
- 15tandard Temperoture Frobe
Madke : ST5-100 AS00, Serlol No.: 66 7882-09,
ENVIRCNMENTAL CONDITIONS: gD;Ii';!el.‘ :! Mar ?02(, a
. Dightal Tempe rature Indieator
:mh\ent <condltion in the laboratary are.::;:llo:; . WModel: DTH1000-4 MK, Serlol No.: 571407-
emperalure 1130 00531 Due dote: 74 St 2024
Relative Humigity :55.0£150 %AH
. Uncerfolmty of Meoturement:
I SR The regorted uncertalaly of measwmement &
NOTED: The certificate Is valid only to the ity librated on dote and place of colib bosed on the siondard uncertointy muttiphed by
i SIS o coveroge factor ke2, Which for a normol
distribwlion  rorresponds 10 o coverage
eeobobikily of opprovimatety 95K, mr standard
hos be
TABULATION OF RESULTS: e e "

The table on neat page give the measured vatue:

% bk
OMr. Socavit Thachalad -
BMbcs.llnrxnnm Lersomphal T IReNNITE ARE Y T

0 Miss Ruangrumpal Phogmmit

ﬂfmzzw '? '

with the ciuM “Evoluotion of measwemenr dala
= Gindé fo the expression af uncertainty 11

Jtefy {93

-

M. Paringa Booncharoen

Appr

B Calibration Department Manager

THIS CERTIFICATE MAY NOT BEREPRODUCED EXCEPT IN FULL UNLESS PERMISSIOH FOR REPRDDUCTION HAS BEEN OBTAINED
IN'WRITING FROM THE LABCRATORY

e
L,
J 43/14-15,67/35:38, Sol Palchhasom?.7/1, Petchheazm N, ﬂﬁ‘ =
Wallhapre, Banghohyal, Banghch 10600 Thallerd. v.’,:‘.\ [i‘ A
NAC Tel: {66} D2-8680812413 Fax: (66) 02-8480860 wwwjlionalee.com haARAn

CERTIFIC

CATE OF CALIBRATION

Equipmant Name: Heat Stress Monitar
Manutaciurer.: Qela OHY:

Model; HO32.2

Serial No: 22016391

10 Ne; RYG_F30581

Certificate Na. : CDT-036-66
Pnpeiof2

Custamer

Name: ALS laberatory group (thailand) Co., Lid.
Address: 104 Phatthenakan 40, Phatthenakan Rd.,
Khwaenp Suan Luang. Khel Suan Luang, Bangkok
10250 Thailond,

Reference Used Durlng Calibration

1.Standnrd Temperature Probe Model: STS-100 AS0D.
Serial No.. 66TEB2-09, Duc date: 2B Mar 2024
2.Digital Temperature Indicater Model: DTLOC0-A MK
Il. Serlzl No.: G714Q7-00591 Due date: 22 July 2023

Calibration Procedure:

The temperature cafibration was done by In-House
calibration method s WICL-001 according to
comparisan method with swndard digital lemperature
indwcater and standard lemperaiure  probe. The
temperalurg scale use was bosed on ITS-80.

Recalved data: 11 Jul 2023
Gallbredlon dute: 20 Jul 2023
lasue date: 20 Jul 2023

 Jfmatom

Calibration Gondtlion
Temperature: {23+3)°C
Refative Humidity: (55:15}‘%

Traceaylilly

The measurement resuls are traceable to the
imernatignal system of units (SH through Natlonal
Institute of Matrology Theilsng (NIMT) Cedificate
number; TT-0038-23, Centificate number. ER-0092-
22

Moted: The cenificote is valid anly te the item catibrated on aate and ploce of cakibration.

/in

Calibrated by  F ,}
O Mr. Serawit Thachalad

2] Miss Jitrapotn Lertsomptiol NAC
T Miss Ruangrumpal Phoommit

A
\Mnn; o

1r, Parinya Booncharusn
Calibration Department Manager

praved Sig)

TR ASTWARL 1 Ly
_—
L

THIS CERDIFICATE MAY NO1 BC RCPROCCDUCED €XCEFT M FULL UNLESS FERMISS'ON FOR RCPRODUGCTION HAS
EEEN UETAINCD N WHITING FHOM THE LALOHATOMY,

HRANATEE ASKOCIATES CO1TH.

Comlinuation of Cerlficmie of Callbration Number COT-016-67 Page 2of 2 Pages

Resultof ¢ B without T with
Calibration Range:  20-40°C

Functlon:
Table 1:This with wet bulb probe Model: HPIZ01.2 5/N: 18009557,
Dimenslon: Qlameler 3. lmrn Length 170 mm. ¢
N .
Immeeslon Pepth standard Reading UL Reading Error
[men} 0 i
50 20050 204
&0 25042 251
81 30000 00
BO 35.03% B0
50 40026 400
Table 2iThls with Globe th

wi
Dimension: Dlameter 3.3 mm, Length 205 mm,

Imnigrylan Depth Swshdard Reading Uncertalnry
fmm] q re
110 20.049 0,039
110 25.042 0099
110 0099
1o 00939
110 0.009
Table 3: This equipmant was connected: wml !emperalure nrobe Model: TR3207.2 S{N: 15015402,
Dimenzlan: Dlameter 14 mm, L!nzth % mm N
i MUC Reading Emec Ingarrain
] I'el (3]
02 02 o.me
25.1 01 0.05%
0.0 oo 0.009
9 21 0.099
299 -0 0.099
B I.IUC Umt Under Cafibration
***End of Certificate of Calibration™*
£ %,

&3/14-15,47/35-36, Sal Pelchhesem? 771, Pelehkasem 34, Pty
\ o
Watthapta, Banghohyal. Bengkok 10400 Thailend. V@\k"

N@C . Tal: (66) D2-8680812413 Fax: (46} 02-846B086D wwwirbnalee.com

L AN
< IS« TR I
CALARATION IAF

Cerlicate No. : COT-036-66

Page 2612
Reeutt of Callbradon: @ Without Adustment T With Adjusimenl
Calloration Ranga: 20-40°C
Functiont
Teble 1= This equipment was connected with wet bulb prebe Model: HP3201.2 S/N: 22025583,
Dimension: Olameler 14 mm, Length 170 mm,
Immersion Standard we Ermt Wncenalnty
Dapth Beading Reading (8] [gv]
{mm} {'o ca
80 20,053 18.% 0.2 0.098
80 25,050 249 02 .08
80 30.045 209 0.1 0.09%
80 35.038 348 0.2 0.00¢
BO 40030 39R 0.2 Q.0%9

Table 2: This equipment was connected with Globe thermomster probe Model: TP3276.2 §/K: 22023943,
Dimension: Giameter 3.3 mm. Length 205 mm.

IRLmEd 0 Standond e Error Uncedalny
Deoth Rending Reading [y "o
tmm) 9 o

110 20.052 20.0 0.1 0,099
110 25051 250 o1 0.098
110 30.045 ano oo 0,098
110 35.038 35.0 0.0 0.0%8
1:0 40.030 100 0.0 0.009

Table 2: This equisment was connecled with temperature prote Model: TPA207.2 S§/K: 22025054,
Dimension: Biameter 14 mm, Lergth 150 mm.

\mmarsiza Smndard s Emor {iregnalay
Dacih Rozding Reading e o
mm) ‘o reo

75 20,083 20.0 0.1 0.099
75 25,081 24.9 0.2 0.000
75 30.045 29.8 0.2 0058
75 33038 248 0.2 .08
75 4D.040 1-hd 03 0,095

ULC* : Unit Under Caiibration
The reportes expanded ungertainly is based on standard ynsenainty multiohed by a coverage facior k=2
providing o kavel of confidnngs of epproximaiely 95%.

W Enct of Cerificata ¥

)
NAC

e oo



NEANATLEE ASSOCIATES <0,

Asiocures Ca. il
672538

Petct asem 1,371, M. Wahazrs, Warghokp,
Bargioh 0603 Tharand)

Tel: «E60UCHALT

Matble: +6486358515)

Tt CagCIANDT B Tted £

W e oo I CE Coem

Cerilllcate No. 1 COT-0S%-6T

MEASUREMENT ITEM
MANUFACTURER :
MODEUTYRE
SERIAL NUMBER :
I NUMBER :
CONDITIQN AS-RECETVED: H
QUSTOMER

RECEIVED DATE H
MEASUREMENT DATE B
IA3UE BATE

ENVIRONMENTAL CONDITIONS:

Amblent conditinn in the laboratery are
Termparature
Relative Humidity H

¢ hllbra(ed by
O, Sora-m Thachalad
OMisy Iittraporn Lertsomahal
) Mis5 Ruzngrumpal Phogmmit

: 30 Feb 2024

1230230

Acorrditedd ealdec tion boraTony
BOAECTEISAET
MAC-TISHTE 17025
CAURRATION DIE7

Lo

Temperature measurement loboratory
Cofibvmiion services depariment,

oo,
e ’,

CERTIFICATE OF CALIBRATION

: Heal Stress Monltor

Delta OHM

:HD32.2

15006714
RYG_F50215
Used Item

+ ALS labaratary group (thaitand] Co., trd,

104 Phatthanakan 40, Phanhanakan Rd.,
Khwasng Suan Luzng, Khet Suan Luang,
Bangkok 10250 Thailand,

1d Feb 2024
15 Feb 2024

as follow: ‘.

5501150

T AT ARKKIATYS 00 TR

: LT ‘.4 !2],’2 5,

MNAC  wontoveestonatary.

e \‘://"z,
T T
{'4‘7":“\\ F
it
NSC—TIS) - TiS 17025
CALISRATION 0267
Page 1af 2Pages
4
Calibrotion procedwe: \"‘

The temperature whbmzfunm{t_ oneby €

In-House calibrition meaﬁod\m W00z
according ta compgeisen’ melhod VL Standord
digitel temparoturéy indicatar. and standsord
tempergiire probe. This (emperdiure scale use
wis bused gn 11590 W4

Troceabity:

The niraiummen: (rsufu ore froceoble to the
£ iernational “system of units (S0 through
b Marumf msnMr af Metmiogy Thallend (NIMT)

“Cratificote number;  TT-0098-23, Cerificote

niimber: £4-0401-23

Reference Ured Durlag Calivrotion:

71, Standard Temperature Probe

" Modei: $73-200 A500, Seriol No.; B87682-09,
Ove date: 28 Wor J0M

2. Digital Temperature Indicolor

WMadel: DTH-1000-A M 1, Serial No.: 671407
0591 Due date: 14 5ep 203¢

Uneertminry of Meoivrement:

The teported untettainty of measurement h
bozed on the standard uncertainty multiplied by
o coverage foctar k=2, Which for o nrormcl

ditlbuan  carresponds  to @ coveroge
probabiity of appravimately S5%. rm stondard
s bren

with the GUM ‘Fvotuation u[mrasummem data
- Guide 1o the ezpression of uncertinty in
measutement’

Mr. Patinya Booncharaen
Calibration Department Manager

“THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT i FULL UNLESS PEAMISSION FOR REPRODUCTION HAS BEEN OBTAINED

THLANST E T ASMOCIATES L0 LT

taratee Awszantes Co il

(SR ERLR LS (3

Perctieasem 7Ty, R WAaLtabr) B2i Dok,
bar ok L0LOT Praizad]

Tt 2630682817

+BLBIIRG5L5Y

acetab et G fra-aiee som

Vit e waw raraice com

1N WRITING FROM THE LABORATORY

Acpredited eollieathon lnborotory
BOAIC1XI52007
NSCTISHIS Tro28
CALBRATION 0367

Temperature memuTment kboratory
Cokibration servies deportment,

NSC-Ti5l - 715 17025
CALIBRATION D367

CERTIFICATE OF CALIBRATION

Cartficate No. : COT-pA2-66

MEASUREMENT TEM : Heat Stress Manitor

MANUFACTURER : Delea OHM

MODELTYRE 1HD322

SERTAL NUMBER + 15036021

IDHLMEER * BXK_F5067%

CONDITION AS-RECEIVED : Used em

CUSTOMER : ALS laboratary growp {thailand} Co., Ltd.
104 Phatthanakan 43, Phanhanalen Rd.,
Khwaeng §uan Luang, Khel Svan Luang,
Bangkak 10250 Thailand.

RECEIVED DATE 125 0rt 2023

MEASUREMENT DATE 127 Ot 2023

ISSUE DATE 27 Qa1 2023

ENVIRONMENTAL CONDITIONS: v

Amblent congition in the laboratary are 25 fallow: N

Temperature 123.0:23.0 ‘C . .

Relazive Humldity 15502150 MEH N -

NOTED: The certificate Is vatid only to the item dmteand place of

TABULATION OF RESULTS:
The 1able on next page give the measured valtes.

" JNEXT CAL. DATE

- Callbrated by:

[ Mr. Sorawlt Thachatad

© Mlsy ittraporn Lertsomphol
17 mhisy Ruangrumpal Pkoommit

r\F‘F‘FOV DRY i

PR

NAC

ARZTINTIE (TS AT

$1fifsg

Apgroved slgnatory: .

Page 1of 2 Pages

Calibeation proredure: L

The temperature cokibratian was done by .
n-House colibrotion method .ab  WHCI-002
aecording to comparison methed wilh standard
digita! temperature. lﬂdl:ular end stondard
tempercture probe. The, I:mpcrnlure scote uie
wos bosed on 175-90.

Trocenbility;

Tie mensurement mum ore troceabie to the
internotional systém of units (5] through
Nationg! Institiste of Meteology Thoiland [NrT)
" Lertificate aumber: TERO0)8-2Y,  Centificate
ntimber: ER-0167-23

Referente thed Duting Collboation:
1.5tandard Temperature Probe

Mage); STS-100.A500, Serial No.: 567642-0,
Duc dare: 28 Mor 2024

2. Dighal Temperoture Indicatar

Wodiel: DTI-1060-A MK W, Seriat No.: GF1407-
00391 Due dote: 14 Sep 2004

Uncertolaty of Measurement:

The reponed uncentainty of measurement I
based on the atandord unceriginly multiolied by
o coveroge faclor k=, Wnkh for @ narmal
distribution correspands  la o caveroge
prabobilily of approximalely 955 The stendard

has been in

with the GUF ‘Evaluotion of meaturement data
- Guide to thr expresion of dnceqointy In
meosurement”

ik

Mr. Patinys Boohiharosn
Catibtation Dapartment Manager

NAC

BERANATLE ASSOCIATES CO..

Comtinpation of Carilticata of Calibratlon Number COT-055-67

Result of Callbration:  [€ Without Adjustment [ With Adjustment
Calibration Ranae: 20-30°C

Functish:

Table 1: This equipment was connected with wet bulb probe Model: HP3I04 3 5/N: 22005263,

Dimersian: Diameter 3.3 mm. Length £70 mm.

Fage 2012 Pages

|mmgricn Depth Standard Reading UG Agading Enor
{mm} 't} rel el

20 20063 0.4

B0 15.054 254

80 30040 04

-] 35.006 254

40 40.018 404

Dimension: Diameter 33 mm. Length 205 mm.

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRGDUCTION HAS BEEK OBTAINED

IN WRITING FROM THE LABQRATORY

ImmerlonBepth  StandardSeading UUC Reading Ungeriainty
{mm} 3] re, ra
10 . 0.099
110 o0as
10 - 0.099
i .,
1o RN 0,099
10 _ ) a0 0058
ey
Table 3:This was : prabe Model: TF3207.2 5/N: 15015451,
Dimensian: Dlameter 14 mm, Lengih 1 =
PUC Reading Emor
vl ra e
05 04 0,059
254 03 0.089
304 04 0.053
353 03 0.099
a0z 2.2 0.058
+¥*End of Corficate of Callbration**"
L . }
' .
NAC
TRANATHE ABLANTLAT |
FRANATI T ASSUCIATE S O, 11D,
Cantinuation of Cartificaie of Zallbration Number COT-42-65 Fage 20l 2 Pages
Result of Callbratlont [ Withaut Adjusiman: D With Adjustment
Lplibration Range:  20-40°C
Fundllen: :
Table 13 This squipment wat connecied whth wet bulb probe Model: HP3201,2 §/N: 16008108,
Dimension: Diameter 3.3 mm. Length 170 mm.
i grglon Depth Standarg Reading VUG Reading Error 1
{mm] {a Q < o
ED 20057 0.0 -0.1 0.049
20 25049 249 01 0.089
a0 30062 2.9 01 0.099
B0 35.039 ELEY 1 0.009
B0 40032 5.9 0.1 0.098
Table 2: This was d with Globe probe Mods!: TP3276.2 5/N: 16608203,
Dimension: Glameter 3.3 mm. Length 205 mm. . .
Immersion Depth Standard Reading VUL Rgading . . fror Uneertainty
tmem) g ra ! ra ra
110 20057 w1 [ 0.099
10 25050 L T281 01 0039
10 ECTH 30.3 01 0099
10 6mE 354 0.1 0.9
110 40.032 40.1 0.1 0.093
Table 3: This probe Model: TR2207.2 5/N: 15037322,
Olmansions Olameter 14 mm, L=n[lh 150 mm.’
Immezsion Depth anr_Bs_Ll_ fard LML Reading 4414 Mngertalndy
(mm} B ] o ' )
N T i0p0s7 0.3 0o 0.099
75, 25.050 248 -D.1 .o
% 30042 8T -3 0.099
T 35038 M6 04 0093
5 40.032 95 a5 0.093

UIC: Ukt Unde: Calibration

***€nd of CertHficate of Callbration® **

]
NAC

FRASAII ARSI 10, LT




A
s,
TECHNOLOGY FPHOMOTION ASSOCIATION (THAILAND-JAPAN) Mk_
CORPORATE SERVICES J; EQUIPMUNT CALILRATION AKD TENTING SERVICES
3344 PATTANAKARN ROAD 50 18, SUANLUANG, SUANLUANG, RANGKOR 10250

TEL (-27} :3000-24 FAX_ 027195454 NIC-TISHFTIATELS

CALINATIGH Sat8

Certificate of Calibration Centificato No.: 23PHE2

3
Cart. Ho.t 20PHE28
Page: 2ot2

Page: 12
Result of callbratlon:» { ) Without adjustmenl (* ) After adjusimenl
Equipment ¢ Lux Mator Function: Huminance Messurement Range: Aulorange
Manutecturer: PEAK METER T:" ""T:': ma:'n:'l:: '"pwu:’:lﬁ:;"‘:"n‘: fa, Befors Adjust After Adjust
Modsl : fp— Comrats Saies 3, Copment Calbraion and Tosing Serdcan Standard Valuo UUC* Reading  UUC* Roading Emror Uncartafnty
Serlal No.: H1ZA-D18324 (i) (Ix) () (i) (2}
0 0.00 0.00 0.00 .

10 e Rre.rFazE 15 . 1479 221 0:20
GCanditlen As-Recelved: Usod ltom 100 A 592 0.8 13
Recelved Dite! 27 Novembar 2023 500 B 500 0 65
Calibration Date: 28 Novomber 2023 1000 775 1005 5 13
Raforunc 2311-0980WSC Submitted by: ALS | sbacgtony Groug [Thailand) Ca, Lid. 2000 - 2013 3 26
Amblent Temperatures (23 2 21 °C 3000 - 3020 30 39
Retalve Humidity: (%0215 % 104 Phalthanakan 40, Phatthanakan Rd , 4000 - 4040 40 . 52

Khwaeng Phatthanakar, Khai Suen Luang, 5000 3900 5050 50 65

Bangkok 10250 Thalland
Calinration ware conductod using calibration procadurs No. CP-PHO4 basad on Inversa equarg law tochnique. The reported unceriainly of measurement was based on b standard uncertalnty multiplied by

a covoraga laclor k=2, providing a level of confidance of approximately 86 %

Proctdure deed:

Condition of this result of callbration
1.Reforancs standards intiumenla :
nstrum Madg| Serlel Np,
1) Phalomertry & Encordar LMguide 5,6 m 120RC003
2) High-accuracy Irradiance Stwandard OL-FEL-U F-1473

Hefore ad)ustmant light source factor satting mode : L1 = 0.5G0
AMor adjusiment Iight source factor setting mode : L1 = 1.284
UUG* = Unit Undter Calibration,

Cerfifica]s No, Duy Daje
OL-0004-22

TP-1628-23

20 Jul 2025
14 Fob 2024 olo-
2.This rosutt of calioration was made on raquasted 3l the poinl speciied by customar.
3.7os! Equipment : Programmable YollagerCurrent Souta { Model ; OLB3A, SN | 18229384 ).
4. Tost Equipment : lluminance Meter { Model : 51002, &N : 080128 ).
5.Tha contincata Is valld anly Lo the {em calibrates on date and placa of celibration.
£.This Certfication Is Iracnabla o Ihe lntornational Bystem of Unil maintainad through:s
«Hlationsl Instilutn of Matrology Thaliand (NIMT)
-Natiena! Inslitula af Mairelogy (Thalland}, NSC-ONSC Accredited No. Calibration 0144

d Sig ¥ e
[ 1Phalnes Prabpaipal
| 1Chalchawan Khunplluok
[~ Runlawal Knamciai

Colibreted by : Mival Nilas A
Iesua Date : 30 Novembar 2023

b
5 0330105 41192374
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JATAN) Y
CORFORATI SERVICES 3; EQUIPSIENT CALIDRATION AND TESTING SERVICES 3t A -
$Hi4 TATTANAKARN ROAD 501 18, SUAKLUANG. SUANLUANG, RANGXOK 16250 ‘@ l@\
TEL, 0:2717-3000-24 FAX. 0-2715-HB4 - W
b CorL No.; 24PH145
. i . Page.:
Certificate of Calibration — cefestrbie.: 2eenias e
Page: 102
Result of calflbration:- (* ) wilhout adjuslmant { ) ARer adjustment
— — Functlon ; Iluminance Measuramerd Range ; 200 I
Standard Vi - g
Manufacturer; Tonmars This cetificsts may rol ba reproduced othar than In Iuli, 1) elos LUE" Roadin Ermor Uncertaint
) excepl witt ths prior writlén spproval of he head of * ) tx) (2lx])
Wodal : TM-201L Comparatn Services 3; Equipment Galibralion. and Texting Sarvicaa, 0 0.0 0.0 -
Serlat No.: 190702450 ‘
20 201 0.1 0.28
1D No.:

0. RYG_FSM4T1 { 50 4.0 2.0 0.65
Condition As-Rocsived: Used llem ; H 100 1000 00 13
Ascelved Dato; 12 Morch 2024 | PFPTOVED Y ! 150 150.0 0.0 20
Catibration Date: 14 March 2024 N I 186 e ¢o

eI OAL GATE B3l . *
Rof : s s
oferance: 2403-0297WSC Submitted by: ALS Labuoralory Grotp (THAMNAY GO LITT e menm 10 Functlon : lluminanca Measuremenl Range : 2000 Ix
Amblent Temparature: [ 22 2 2 ) °C 8 '} ty
tandasd Value Uuc* Readin: Error Unceraln
Ralative Humldity; I RTEE 1 104 Phatthanakan 40, Phalthaneken Rd., () (Ix)
Khwaeng Phallhanakan, Kho! Suan Luang, 200 189 o (2
Bangkok 10250 Thauland 500 . o
Procedure usad; Cal:bralion wora condutied using calibration procedure No, GP-PHE1 based on Invarse Bgual0 law technigua, 1000 o ; 65
1900 Q 3
1500 1501 1 20
Condlfipn of this result of calibration 1900 1901 1 25
1.Releronce slandards nstrumems :
h . Modal Serinl PR s Dats Function ! liuminanco Measurament Range: 20000 %
1) Pnolometry & Encorder LMguide 8.6 m 120RCO03 DL-DO8E-22 20 Jut 025 Standard valus LLICE” Readin Emar Uncartalnty
2) Luminous intensity standard lmp QL FELAJ F-1543 TP-1030-23 08 Jun 3024 (bx) () (k) ()
2.This fosult of cafibration was made en raquasted at tha palnl specificd by cuslomar. 2000 1990 -1o 26
3.Yaet Equipmanl ; Programmabio VoltagaiCument Sourca [ Model : OLBJA, &M : 16221304 ). 3000 Su00 0 3
4.Tast Equipment - liluminance Meler { Modal : 51002, SN : 080129 ), Fo00 4000 0 sz
5.Tha cartibcata I5 valki enly 10 the Jiom calibrated on date ang placa of calibration. S0 000 0 &
8.This Cenificalion is traccabla to the Iniemetional Syatem of Unlt maintained Wrough:-
otons gt of sacaiogy Taens ‘N"ms" rough: The reparted uncertainty of measuremaont was based on & slandard uncartainty multi
a .
~Hational Instiiute of Malslogy (Tralland), NSC-ONSC Accrodited Mo, Calibration 0144 SoveregR emer =, paing & ove ofconcnc of aprasiately 5 %
UUC™ = Unit Under Callbration.
-o00-
Callbratad by :  Nivit Nias H Dt
lxsap Date : 18 March 2025 { 1Phalinea Prabpaizal
[ |Wanlop Lampkom
I Munlawat Kharmchal
. o
21206570

3 0337449



f"\\"\‘_','\’/‘v&
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}
CORMOIRATE SERVICES 3t EQUIPMENT CALIBRATIDN AN TESTING SERVICES '@f Cert. Ng,; 23CHf815
FLI PATTANAKARK ROAD SEH 18, SUANLUANG. SUANLUANG BASGRUK $280 e it Page.: 20f2
TELGZTIEH00I FAX. B 29918 CALIBRATION o044

Conditlon of this callbration rasult

1. Relarence $landard Inskrument  : -
Cart.No.:  23CHE15

Pages elz Instrumsant Serial No.  ]D No. Cart. No. Due Data
age: 1o 1) Document Procosa Callbrator 54030048 130RGT1S  22E2769 24 Aug 2023
Certiﬁcate Of Cah'bration This ceriificalion Is traceabls 1o the Intamational Systam of Unit malntained Lhrough:-
- - Techndlogy Prometion Assoclalion {Thalland » Japan)
Equipmant ; pH Meter 2. Cartified Raferanca Materlals 1 Tha messuremant results ere trazeabdle to SI through CPA chem Lid.,
ANS1-ASQ MNaflonal Accreditetion Baard, Accrediled No. AR-1835
Manufacturer ; Metller Toledo anuf Lot K -

. A oY Ah Buffer Solution anufacturer ot Ko, xp. date
Model: Seven2Go 52 peviEw BY L. o pH 4.008 CPA chem 863832 28 Dec 2024
Serlal Mo, ; C120171486 pH 6.986 CPA chem BEIG33 28 Dec 2023
1O No.: RYG FS0550 ASPROVED BY PH 10.070 CPA chem 883835 28 Dac 2023
Conditien As-Recelved: Usad ltam 3. This cortificale is valid only Lo the item calibraled on date and place of calibration.

Recelved Data : 21 July 2023 ' Callbration_Resuits
Gallbraticn Date : 24 July 2023 Eunetion : mV Measurement
Performing standard curve by Fluka at pH {4,7,10)
Reference ; 2307-0713D5C-3
Hormlinal Standard Uncertainty of Coverage
Submitted by : ALS Leboratory Group (Thalland) Go.,Ltd. Rayong Branch Unlt Linder Value Voltage | Actual Reading Measurament | . faetar
6168/10 Meo 5, T.Masnam Xhu, A Pluakdaeng, [« Input
(zm¥) 4
Rayong 21140, Thalland pH mv my pH
. . pH Keler 400 17748 177 4.00 0.58 2.00
T o paratur 125 = 2.5) "G SN:ci2a1Tass | 7.00 00 0 700 038 200
elative Humidity (50 = 15)% 10,60 arzde | 77 | oj0m0 0.58 200
Callbratlon Procoduro @ In - houss melhed @
- GP-CHS by direct measurement wilh standard Functlon : pH Measurement
vallage calibrator and direct measurement Parforming threa buffers standard curve by wsing hutter nominal pH (4,7,10)
with cerlfled raference matorial {(GRM) Unit Under Standard pH Actual pH |Actual m¥|  Uncertainty of Coverage
Calibration Buffer Solutlon Reading | Reading | pH measurament factor
{mV}) {t) k
Callbrated by ; ‘Warakorn Lemgagtrakul pH Elecirode 4.008 1.01 185 0.0078 2.00
8/N.: 3184175 6986 8.99 12 0.011 2.00
5 ] 10.010 10.01 <166 0.0085 2.00
Appraved by :
Approved Signatery The réportad uncertalnly of maasurement was based on a standard uncertainty multiplied by a covarage

( ) Malee Butkruea

(v Salt . factor k, providing & feval of canfidance of approximately 95 %.
} Salthlp Mesngmal

{ )Warakorn Lerngagtrakut -o0o-
Issue Date : 26 July 2023
The Uncertaintles ace for a confll prabahllity of approx) Iy 085

This cerifichie may et b pepmsliced uthes than in fulk, cxeept wach the pros writien

Apprural of the hend wf Coneens Servipes 4 Fyuipniend Caliboation and Tecing Servicet 5 . !l .

A DNGAERS a 1172154
S
TECHNROLOGY PROMOTEON ASSQCIATION (THAILARIM-JAPAN:
CORPORATE SERY EOUIMMENT CATIBRATION AND TR o AR
SHAPATTANAKARN RUAD 501 1K, SUAKLUANG, SUTAK|UANG BARKGKOK 10250 o e e Equlpment ¢ pH Motar with Sencor Cort. Ho.: 23LM125
TEL (2T1LNNE2E . FAN KITj0ER CALIDAATION 10l Condltion As-Received :  Used ltem Page.: 2of 2
Rufarance : 2307-0713DSC-1
Procedurs Used ;-
ca:.:;:: TS‘;TZB Calibration wara eonducled using in-house cali protadure CR-OTO ding 1o ison with
- N . Industrizl Platinum Resistanca Thermometer { IPRT ) inte Temparaturs Balh,
Certlﬁcate Of Cahbratlon The temperature scale used was based on ITS-00.
Condition of this result of callbration
1. Refarsnca standard instrument:»
Equlpmaent : pH Meler with Senser . Inatrument Serial No. Cerl. No. Tracaahle Dus Data
1} Dighal Thermomater 2185080 2211285 TPA 21 Ocl 2022
Manufacturer : Meller Toledo 2. This carificate is volkd only 1o the item calibrated on dale and place of calibration.
3. This certification is iracoable ta Lhe Intemational System of Unii.
Model : Jeven2Go 52 Remark: TPA : Tachrology Promolion Assodlation { Thailand - Japan )
Result of Calibration ;- { ") Without Adjustment
Seriat No. ; C120171405 Functlon:  Temperalura measurament.
10 Ro. RYG FEO550 This Instrurent was gonnected with femperatura sensor, SN0 3184175
B © uuer Errer Uncontalhty Govarago
Submitted by : ALS Laboralory Group (Thailand) Go.Ltd, Point Depth | Tempesaturs |  Reading - Eactor
Rayang Brangh {*C) {mm ) tch (G c) (x°C} k
615110 Moa 5 T. Masnam Khu, A. Pluakdaeng, 25.0 100 25.007 253 0.283 0.18 2.00
Rayong 21140 Thaltand 300 - 100 230.004 204 0.396 0.16 2.00
A —— e
Recelved Qrder : 25 July 2023 WUE" ; Unl Under Caibration
Calibrated Data ; 27 July 2023
Ambisnt Temperature ; (26:101'C Tha reparied unsarainty of measurement was based on a standard uncertainly multiplled by a
Relative Humldity : {50300 % caverage faclor k, praviding a leve! of of appr ty 85 %.
AC Line Voltage ¢ (22022 )V
=alo-
Callbrated by : Proocha Hiahib N
Approved by !
Appraved Signalory
{ yPomthippa Tameyakul
{ ) Males Butkruea
(+3 Suwlt Imjal
|ssue Dats ¢ 3 July 2023

The Linceetaintles are for a cenfidence probahility of approximuely 9540

This cerificate may 8 be rervaluced shef U U Falk <\l sath the e wriften
Apprnal of e head of Gt Sefe 1 Lgusatst Lalmeation 2 foaeng Seno.

4l

A NNS3R1T a 1158554



Equipment ;
Manufacturer:
Model =
Berlal No.t

1D No.:

e,
TECHNOLOGY PROMOTION ASSOCIATION (TIHAILAND-JAPAN) u

CORIMIRATE SEAYICES 3: FQUIPMENT CALIRRATION ANB TESTING SERVICES Tt

SN PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGROK (240 ‘R‘n\‘ 7

TEL 0-27173000-14 FAX, 0-2719-84

Certificate of Calibration

pH Metar
Matier Toledo
SevenExcollance
BE3AZ01445
RYG_ENO15Z

Condition As-Rocelved: Usod ltam

Rocetved Date:
Calbration Date:

Aplorance:

08 Dacamber 2023
14 Docombor 2023

2015108C

Amblent Temperature: (23 2 2} °C

Aelative Humldity:

Procedure used:

(50% 40X

Certificate No.: Z3E3524
Page: 1oi2

This cartificala may nol b repeoduced cthat than in full,
wxcagt with the prias writien approval of the head of
C te: Services 3; ion and Testing Services.

Submiltted by: ALS Laboralory Graup (Thailand) Co. Lid, Rayong Branch

B16/10 Moo 5, T.Maonam Xhy, APluakdaeng,
Rayong 71140, Thalang

Calbralion wore conduciod uking L21i0I0R procodurs Ko, cP-Fn’ oatconding 1o EURAMETY og-15.

caflb)

1.Relerenca slandards Inslruments ©

nstrumen)

1) MuttisProduct Calibrater
2.This rosull gf callbmtion woE mado on mquastad Bt tha poinl specifiod by customer.

Mo Seelal N, Lartificae No, Qua Dy
S5024 2435802

EE-004123 26 Apr 202

3.The caitificate 3 valld only to the ltem calibraled o4 date and place of calibration.

4, This Carificalion I3 fracoable o tho Inlomatianal Systom of Unit maintatned through:-

-Nationat Instiluta of Motrology Thalland {NIMT)

Gebibrated by :

.

lesuo Date :

15 Docomber 2023

{ 1Pnallnao Prabpalpal
[4umm| Khamchpi

[ 1Pongsagom Boonyapom

1k 0331106
"-"\/w’z
TECHNOLOGY PROMOTION ASSOCIATIGN (THAILAKD-JAPAN) ;
CORPORATE. SERVICES X FGUIFMENT CALINRATION AN ' . m\;
S PATTANAKARN ROAD SO 1S, SUANLUANG, S ol NBCTALTILIZE
TEL G277 30030 FAX 027 [ 0dkd CALIBRATION D008

CerLNo.: 23CH1574
Pags.: 1013

Certificate of Calibration

Equipmant :
Manufacturer ;

Model ;

Serlal Ho. !

1D Ne. @

Condition As-Recelved;
Recelved Date :
Tallbsation Date :
Reference ;

Submitted by :

Amblent Tempersture !
Relative Humidity :
Callbratlon Procedurs :

Calibrated by :

Approved by :

{ ) Salthlp Meangmai

{ ) Warakom Lempgagiakul

{ +f Ponpan Palplm

Iysue Date ;

PH Matar

Mettier Toledo
SevenExcellenca
BE34201445
RYG_EMD152
Used ltem

08 Decembar 2023
15 December 2023
212-0151DSC-3

ALS Laboratery Group (Thaltand) $o,LId. Rayong Branch
81610 Moo 5, T.Maenam Khu, A Pluakdaeng,

Reyong 21140, Thalland

(25 & 25) *C

50 & 18)%

In - house melhod ;

« CP-CHG by direct measurement with standard

voltage calibrator end direct measurement with

cerlfied reference material (CRM)

- CP.CHB by comparison with standard thermamster

Warakom Lemgagtrakul

Approved Signatory

12 Dacembar 2023

The Uncerisintios are Bar a confidence probiability of approximulely 955

s rerlicase mias 108 B repveducesd tiher lar b1 full, escept w 1oh the prce = isicn

Ap@vR] oFshe peai of Corpramle Services 1, Fquepmew Cakbrinon jnd Teating erices

A 0061696

’rﬁ‘
Cort. No.: 23E3924
Page.: 2 of 2

Rasult of callbration :- {*) Without adjustment {) Afler edjusiment

Funclion: DG voltage measurement Range: 2000 mv
Standard Value ULC* Reading Error Uncertainty
{mv) {mv) (mv) (£9)
-200.0000 * -199.9 nl [}
=150.0000 +150.0 o.g B5
=100.0000 +100.0 a0 63
-50.0000 -50.0 00 61
0.0000 0.0 0.0 58
50.0000 50.0 0.0 . B
100.0000 100.0 00 53
150,0000 1500 0.0 . 85
200,0000 1999 01 &8

The repored uncertainly of measurement was based on a standend uncertainty multiplied by & coverage
faclor k=2, providing a lavol of confidenca of approximalely 95 %

UUC = Unit Under Calibration.

rp—

==
a1193422
Cart.Mo.; 23CH1574
Paga.: 203
Condition of this calibration result
1. Refarence Slandard Instrumant @ -
Instrumant SeriaiNo, |DHg, Ler. No. Dua Data
1) Document Process Calibrator 54000049 130RC116 20E2802 27 Aug 2024
2) Rel. Standard Thermemotar 4982054 F10RCO44 231902 26 July 2024

This cerlification is Uaceabla i the Intemstional Syatem of Unit mainteined through:=
= Technology Promotion Asgociation (Thailand-Japgan)

: The measuramant resullts are raceable Lo St thiough CPA chem Lid,,
ANSI-ASQ Malicnal Accreditation Beard, Accredilad No. AR-1835

2. Cerlified Refarence Materials

Butiar Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA cham 913508 14 July 2025
pH £.988 CPA chem 03105@ 07 Ost 2024
pH 8.897 CPA chem 840106 02 Nov 2024
3. This centificate is valld only Lo the llem calibrated on data and place of calibration,
Gallbration Results
Function : m¥ Measurement .
Patlorming standard curve by Fluka at pH {4,7,10}
Hominsl | Standard Uncartainty of Covarags
Unit Under Value Volage | Actual Reading Measurement factor
Callbration Input
i
oH mv ™ H (am¥) *
pH Moter 4.000 VTTAB 1773 4.000 0.058 2.00
S/N.: BB34201445 7.000 0.00 0.1 7.000 0.058 2.00
10.000 +177.48 1775 10.000 0.058 2.00
a 1193852



 pemomescus, S8 A SRTORILS
N Tal: 488 243 3301-5 , e-rnall: $arvice thalandSrsariorius.com

NICTISITIS 17023
CALIFRADCH S tE

CertMo.: 23CH1574

@ﬁﬁﬁ

Aeveway ..ol

Calibration Resulis
Funetion : pH Measuramant

Performing three butfers standard curve by uslng buf{er nominal pH (4,7,10)
Unit Undar Standard pH Actual pH | ActualmV Unceralnty of | Goverage ) . -
Calibratlon Buffar Sclutlon Reading Reading | pH measuremant| daclor Medal Number:  MSE2249-10G:DU Ceriificale No. : 24 -1
{mv} () K Deserlption : Analyfical Balance Issued Dals:  Friday, February 23, 2024
pH Elactrods 4.006 4.013 184.1 0.0045 2,00 . Sersl Number: 0025207028 Reference No.: 22818¢
SiN.: 3225388 6588 6908 8y 0.0084 2.00 1D Ne. * RYG_EN0DR
8897 10.002 84T 0.9928 24 Manufecturer:  Sartoriuy Page No. : 102
:"';‘ﬁ : I‘;‘P.mm: Maasurement . Customer Name : ALS Leboratory Group (Thailand} Co.,Lid, (Rayong Sranch)
. cut adjustment
This equipment was connacled wilh Temperature Probe: E16/10 Moo § T.Maenem Kh, A Pluak Daeng, Rayong 21140, Thalland.
- Model : InLabBExpert Pro-ISM
- Serisl No. : 3225368 Calibrated Place : ALS Laboratery Group {Thalland) Co., Lid.(Bafance Room)
Dimension of probe: &1510 Moo 5 T.Maenem Khu, A Pluzkdaeng Rayong.21140, Thalland.
- Lenglh: 120 mm Caliprated By:  Mr.Ghonchei Inthana atorath
- Diameter : 12 mm 22 2024 Procadure No. : This ealibration was conducted by
H L N
- Immersion Deplh : 300 mm Calbratian Data :  Thursday. February. rocadure No 3
Uslng In-Hougs calibration procadurs number (AN-003]
s ed on UKAS LAB 14: 2018
Calluration Standard ue Error Uncertainty of | Coverage Based on
Point Temperature Reading maasurement factor Melrological data ; Ambisnls Conditions:
el et e el p e K Copachy: 220 g Readabilty: 00001 g  Tomperwtum: _ 242°C 2 _ 60°C
250 25.003 43 -0.703 013 2.00 Humidity : 57.0%RH  + _160%RH
Ressons for celitretion Pressune +

Remark ; - UUG* = Unlt Under Catibraflon Equipmant Condition: CordOperae L Foir
Measurement Method UKAS Publication Ref :Lab 14

The measurament uncartainty stated [3 the expendsd uncertainty which s cbtalned from tha slandard uncarisinty mullplled by the
caverage faclor (k=2) { provida a level of of B5%. L d In with the Gulde to

[kowlnezietn O service/ Repaind [ Racalibrabon/ Malreerance

The repored uncariainty of measurement was based on & slandard uncartainty muliplled by a coverage
faclor k, praviding a leval of confidence of appreximalely 95 %.

Exprassion of Uncerainty In {GUM), The rfificat ity to Natione? which
~ado- reglize tha unh of g tatha ional Slandard Syslam of Urits (SI) Report of Tolerance cama lom list of

Samoclus Metrclogical $peclfications.

Traceabllity:

Cetificate No.

 Traceablli

Due Daln
23-Aug-2025
23-Aug-2024

Model Number,
YCS011-522-00
MHE-3826D

- 5000g E2YCEQ11-422-00
Humidity/BerometerTemp Lutron MHB-3825D

“Ihis certificat refate and apgply this wquipmant only,

“This cerlificata may fot b roproduced oihar than [n ull sxcap wih
the prlar witen approval of tha Yedfication Qperation Divislon
Sartorlus (Thaltand) Co., L,

-

41193851

Wr.chonchai Intrhana[Technical Manager)

TE» AN

SOP FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
125 Rama 9 Rand, Hudyrwah(, Hulryilng. Banguon 10310
THL 0 2643 AM 40 Froc ~80 043387, p-malk servic thafland Qs ariosos.com

TECHNDLOGY PROMOTION ASSOCIATION {THAELAND-JAPAN)
GORPORATE SERYICES 3; FQUIPMENT CALIBRATION ANO TESTING SERYICES
5344 PATTANAKARN HROAD $01 18, SUANLUANG, SUANLUANG BBNGKOK 10250
TELO-2717-3000-20 FAX.0-2719. 9484

SARTORUL

Jﬁgﬁ@@ﬁ of Calibration

NG TISL 7028
CALIBRATION 0000

Cerl. Ho.! 24TME32

S0P FM 34 03 Febrowry 022

Modsl Numbor:  MSE2248-100-DU Cortficals No.: 24BCI0063 ifi i i
N Certificate of Calibration Page: 1013
D plion : Analytleal Balance tssued DCate:  Friday, Febivary 23, 2024
Serial Mumbar: 0026207038 Ret: No.: 220186
ID o BV, ENbon2 Equipmant : Hot Alr Oven i gy f'ga‘”("“/r
Sartorius Page No. : 2af2 I Subrinc-ohvion .
Manufacturer : lemmert
Callbration Results : Without Adjustment e Hemn ‘]75:"_'—
Modsl: WFE 500 APPROVED AY ..
Repeatability Eccentricity (Off-center loading error)
SR — 1o ey ary 2y iha caronce . Sarlal Na. : G511.1572 - 21/09/25
under consuant e pavip 6004 o et |rmedout oftho fo, L. £ of 14 of masimim capechy. placed i the NEXTOAL DATE. . ool i e
' Mptueﬂ‘rmmwnmmhmnmmw The staderd deviabiod 18 wsed Ie four adkitonnt 1 . 0010
39 VOl quanii ‘posiionr defned OIML 7. D No. ; RYG_ENOO!
Nominal Value - {Low Load) 20.000¢ 189.39%3 Nominal value : 100 g Submitted by : ALS Labonatory Group (Thaitand) Ca.,Ltd. (Rayong Branch)
20 9 20.0000 200.9000 Toleranca 02,0004 9 51610 Moa § 7. Maenam Khu,
Tolerance 20.0001 200.0000 A. Pluakdaeng,
0000t g 20.0000 189.999% Differance Raycng 21140 Thalland
20.0801 200.0000 1 _ Loeatlon : Oven Room
Nominal Vielue : (High Loed} 19.959% 200.0000 2z | -0.0001
200 g 20,0000 200.0000 3 -0.0001 Recealvad Ordar: 21 Mareh 2024
Tolerance 20.0000 199.5993 i 3| v.0000 Gatlbration D 21 March 2224
26001 g 19,9899 200.0001 O 5 | =0.0001 ::b:l'"t:"";'i 1'""' i (:g z ;g ) :
13.9589 200.0000 8 - ative Huridlity : (50230}
Sisndard Deviatian 0.00007 G.00008 Calibrated by : Man Pattanapongpaiboon
Linearity £!{ F
e Bnwarty, bowzty e curve ofa wikhg wopr. Approved by : ;
Tolarance 0.0002 '} Appraved Signatory
Hominal Vahie Conventicnal Mass Value Displayed Value Davialion Uncertainty [ ) Pemihippa Tamayskul
() Unnopphel Harachai
)] &) @l @ )] ") Suwit Imjal
0.01 0.0100 0.0100 0.0000 0.00018
0.05 6.0500 0.0500 0.0000 0.00018
0.1 0.1000 0.1000 0.0000 Q.00018 .
0.5 §.5600 0.5000 0.0006 0,00019 fasue Date : 22 March 2024
1 1.0000 1.0000 0.0000 Q.00019
5 5.0000 5.000D 0.0000 9,00019
10 10.0000 10.0000 0.0000 0.000l8
20 20.0000 20.0000 0.0000 D.00024
50 50.0000 49,9599 -Gz 0.00018 - The Uncartalntiea are for a probablltty of appr y 5%
100 100.0000 100. 0000 0.0000 0.60023 Thi cortficat o 1 o o0l e St 1, gt ot
700 2000000 195.5955 5.0001 U.00032 Aoprovof L head at Caporis Gerves 3 ; Eqpeoent lberton and Teting Berocs .-
End el Report. L



Equlpment : Hot Alr Oven
Condition As-Recelved :  Used llem
Rofarance ! 2403-05630C-1
Procedura Usad :-

Calibration were conducied using calibration procedure CP-OT02 accoring to direct measurement
method with Data Acquisition which connecled with Reslstance Tempsrature Cetecior [ RT0H ) and
Themocoupia Type T.

The tamparature scale Used was based on ITS-90.

Conditlon of this result of calibration
1. Reference slandard instrument:-
ingtrumant Sarlal Ho. Carl. No. Traceable Dusg Date

1 ) Data Acquisiton MY57013711 23LM115 TPA 11 Jul 2024
2. This certificata |s valid only ta the item calibraled on date and place of callbvation.

3. This cerification |s traceable to the International System of Unit,

Remark: TPA : Technology Promation Association ( Thailand - Japan )

Rasult of Callbration [*) Without Adjustment
Funcilon of UUG" ¢ Temperature Sourcs
Frash alr satting : Close

Cerl. No,: 24TMB32
Paga: 2af3

Environment during callbratian
Beglnning Flnished

Temp. (°C } 27 4
-‘(z . RELHumid. (%) 57 5%
AC Supply { Violt ) 222 224
L] -]
1 3 oty Raf. 8td. ID No.: @&
" Tz Callbration Polnt

1}
H 7 Paosltlon : (180)*¢ (104} °c
T s Jile o
e 7t 15-18TC-01 | 18-18RTD-01

1
w 5 2 18-58TC-02 | 18-18RTD-02
3 15-38TC-03 | 18-18RTD-03
2 18-18TC-04_| 18-18RTD-04
Prots Installation Details : Dimansion of Chamber ; 5 18-18TC-05 | 18-1BRTD-05
a= 50 em o= 040 5 16.18TC-06_| 25 18RTD-08
b= 50 om W= 056 m 7 18-18TC-07_| 18-18RTD-07
¢z 50 m H= 048 m [ 1B-18TC-08_| 22-1BRTD-08
Capachy = 041  mb 9 (rety | 16-1BTC-08 | 18-4BRTD-08

TECHANOLOGY PROMOTION ASSOCIATION (THAILAND=JAPAN)

CORIFORATE SERYICES 3 : EQUIPMENT CALIIRATION AND TESTING SERVICES
3344 PATTANAKARN ROAD 501 1B SUAKLUANG, SUANLUANG BANGKQK {0250
TEL. G-2717-3000 FAX, 0-2719-9484

Cert.No.: 23TW168
Pagoe.; 1 of 2

Certificate of Testing

Equipment ; 0O hater
Manufacturer ¥sl i
Modei = S000-115v REvIEW BY
Serlal No.: 15E102706 APPROVED BY 17
v
1D No. : RYG_ENOG32
Recelved Date : 21 July 2023 ”mm
Test Date ¢ 24 July 2023
Referonce : 2307-071305C1 |
Submitted by ; ALS Laboralory Graup {Thalland) Co.,Lid,

Rayong Branch
616110 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

Labaratery Condition : Temperaturo (2525} *C
Humidity (50 £ 20) %
in - house method : CP-CHS

by Comparizon Technigue with Azlde Modificalion Method

Test Procadurs ;

Tested by : Walelak Sirithean

Sahie

Approved Signatory

Approved by @

{ aloe Butkruea
{v") Saithlp Meangmal
{ }Warakom Lemgagtrakul

Issue Date : 26 July 2023

h D3Z0211

Equipment : Hot Alr Cven Cert. No: 24TM532
Condition As-Recelved : Used Itam Page: 3of 3
Referancs | 2403-05630C-1
Result of Callbration i» (") Without Adjustment
Fusnction of LUC* 1 Temperature Scurce
Frash alr setting : Closa
Calibration| UUCH uuc Temperature Temperature | Ovarall | Covarags|
Paint Satting |Reading stabllity uniformity Varlatlon| Factor
{'cy (') | (°C) (x7C) (C) (*C¢) X
1040 104.0 | 1040 0.051 0.59 0.62 2
180.0 180.0 | 180.0 0.6 1.3 1.7 2
Calibration Measurad Temperature (°C ) N
Pelnt Positleh
("C) 1 2 3 4 5 ] T 3 8 (ref) (£C)
104.0 103.921 | 103.786 | 103.757 | 103.750| 103.950) 103.8171104.213] 103.672 | 103.673 042
180.0  1179.614§179.270( 179.145| 179.599] 180.001] 150.423 | 160.283| 180.629| 179.429 1.1

Avarage” : Tha avernge of 30 values in each pesltion,

‘Temparature stabllity : One-haf of the greatest maximum di of ire 81 any oA Sensor.
Temparature uniformity : The masimum of d = at any sensors and the measured
temperature @ the reference location which are observed at the zame time or at a5 close an cbservatlon time as
possible to determine the P pattem or within 1he urder steady-state conditions.

Qverall Varlatlon : The Difference of the maximum and minimum measured lemperstures throughout observaticn.

UUE" : Uit Undsr Callbration '

Mate : The reported uncertainty of measurement was included stability and excluded uniformity .
The reperted uncertalnty of measurement was based on a standard Inty I bya

faclar k, providing a leve! of confidence of appraximately 95 %.

~t0e-

)
Corl.No.; 23TW1E8
Page.: 20l 2
Conditlan of this result of callbration
1. Reference Standard insiruments :

This cartification is traceable 1o the International System of Unil through the reference standards
laboratary of Industrial Calibration Cenler,Technology Prometion Assotlation {Thailand-Japan],

Instruments Serial No, 1D Ho. Lenlflcate Ho. Due Date
1) Bursite: - F30BL1D 23C01172 22 Mar 2625
2) Balance 1126143764 140RCO04 22MMS0 20 Sep 2023
2. Standard Material :- )
Matarlal Manufaclursr LotNo. Assay . N
Sodivm Thiosullate pentahydrals Morck AM1753316 100.2%
Result : Dissalved Oxygen Meter Adjustment With Alr 100 %
Dixsalved Oxygen Probe No.: 1SE100484
Titratien Mathod 00 Mater
. Standard Deviation
(Azide Modification Metted) Reading
(mgh) {mgiL) {mgrL}
818 817 0.0055

This reporl was certifiad only for the instrument we lestad.|l is allowakble lo use for study
tho systam effidancy, The envionmental impaed conbrol and present to organizalion it may concemed
Intend 10 uga for adverllsing and rafemal purpose is prohibiled. This report may not bo reproducod
othar in fullwithoul wrilten appreval of the laboratory

~olon

S

a 1172155
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TECHNOLOGY PROMOTION ASSOCIATION (THAILANT-JAPAN)  § . @
TN

"

CORMHRATESERVICES 3: EQUIFMENT CALIBRATION AND TESTING RERVICTR 2=t L
S PATTANARARK ROA| I8, SUAKLUANG. SUANLUANKG BANGROK 10250 bl ety : '_Equlprnenl: DO Molor with Sensor CerL No.: 23LM125%
TELO27/7300020 FAX. 027190384 GaphaTion $06H . Conditlon As-Recelved :  Used liem Page.: 2ol 2
"Reference : 2307-D7430DSC-2

- Procedure Used ;-
c“:,'a:::; ia‘;b;us .‘ Catibration were conduclad using in-house calibralian proceture CP-OT01 according to comparisen with
N . . . _Inﬂusl.nal Platinum Resislance Thermemelar { IPRT } inlo Temperature Bath.
Cert]ﬁcate Of Ca]lbl"atlon ! The lempernture scale used was based on ITS-80.
' Conditlan_of this resuit of calibration
;. 1. Reference standard Ingirument;~

Equipment ; DO Meter with Sensor " Instrument Serlal No. Cerl Na, Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Cct 2023
Manufacturer : Y5 2. This certificate is valid only to the itam ealibrated on dale and place ol calibration.
: 3. This certification is 10 the Syslem of Unil, R
Mode) : B000-115V Remark : TPA ; Technology Fromotion Association { Thailand - Japan )
. Result of Callbration : { ™) Without Adjustment .
Serial No.: 15E102795 - Funetion ! Tempemlure measuremenl. .
1B Mo. RYG_ENQ032 Thl;insl;umenll was mlnnecied ::1 dlamparalura s:rl\:sg:. S/H.: 1228475367 = n
Calibration| Immersion ndard Eror Uncertain ovarag
Submiltted hy ; ALS Laboratary Group (Thalland) Ce.,L1d. Polnt Depth | Temperature (  Heading Factor
Rayong Branch (e {mm) ) () re) {xC) k
G16M0 Moo 5 T. Mzenam Khu, A Pluakdaeng, 20.00 100 20.011 19.91 -0.101 0.15 2.00
. N Rayong 21140 Thailand . : . I..I'LIC_' + Unit Under Callbration
) Locatlan ; TPA On Site Gallbration Laboratory -
The reporied uncartalnty of measuramant was based on a standard uncerlainty mulliplied by 8
Recelved Order : 25 July 2023 . ge factor k. providing a lavel of conlidence of iy 95 %.
Calibrated Date : 27 July 2023
Amblent Temparature ; {264 10)C -olo-
Relative Humlidity : (50:30)%
AC Line Vollage : (20:22)V
Calibratad by @ Preocha Hiahib
Approved by : 4
Approved Signatory
{ )Pomlihippa Tameyakul
{ ) Malee Butkrusa
{7 ) Suwil Imfal
Issue Date ; 31 July 2023
The Uncertalntles nre far a canfid probability of approxh ly 5%
Ihis cfUfLie Rlay A be h prouccd vtsat fln i Tl exceps il Uhe paier wistien
Apprsnal 671 head ol €0 ptie berices * hapeipenge Eulibestiun s Tt Sermes.
A 0053616 a 1159515
TECHNOLOGY PROMOTION ASSQCIATION (THAILAND-JAFAN) &
CORPORATE SLRVICES % LQUIPMENT CALIIKATION AND TUSTING SEXVICES //-;\\\;
144 PATTANAKARN ROATS6! 13, SUANT ' ANG, SUARLUANG HANGKOK 10250 RO
TEL fAT1R K003 FAX, 1.5T10.5003 i Equipment : Lew Temp. Incubalar Cert. Ho.: 23TMO82
Condition As-Recaived :  Used Itam Page: 20f 3
Reference ; 2305-08980C-2
Cerl No.: 23TME62 Proceduro Usad :~
. . . Paga: 10f3 Calibrallon were conducled using calibration procodurs CP-0T02 according le direct measurement
Certificate of Calibration method with Data Acquisition which d with Ros Temp Dotector { RTD )

The lomparalure scale used was based on ITS-90.
Cendition of this result of catibration

Equipment : Low Temp. Incubater
1. Reforonce standard instrumant:-

Manufacturer : Memmart Instrument Model Sorial No, Cer, Kg. Due Datp
1} Date Acquisition 349724 MY57013711 22LM93 02 Jut 2023
. 2. This corlificate is valld only to Lhe It fibrated Ibration,
Model ; \PP750 APPTOVED BY 2 Th; n\rx \ i - n;l nt l: Tm :a:llra e1 Sunldate TT ﬁlace of callbration i
l |?.L? 3 I.'. E:C\ l::\unl is tracaabls to Ihe Inlernalional Systam o nit.
: . M Result of Calibrailan :- * ) Without Adjustmaent
Serial No. : V8180084 NEYT AL DATE #1 Besult of Calibratlon - (*) J
< N Functlon of LUC Temperalure Source >
D N, : RYG ENDIS4 - Fresh air setting : Close Environment during calibration
Ertgy: RV OHE K Beginning | * Finishad
Submitted by ¢ ALS Laboratory Group (Thafand) Co.,Ltd, . Temp. (°C ) 23 25
{Reyang Branch) —{ N REL.Humld. { % ) 54 55
618/10 Moo 5 T: Masnam Khu, =z AC Supply ( Vall } 223 222
A Pluakdaenyg, Rayong 21140 Thailand < ©
. ! o Ref. Std.
Locallon: BOD Reom . 3 Position :
" 7 D Ho.:
H
Recelved Order = 28 May 2023 H 1 18-16RTD-01
Calibratlon Date ; 20 May 2023 i .2 | ie18RTDO2
Amblant Yemperature ¢ (262103°C 3 J1B1BRTD-03
Rolative Kumidity : (5030)% 4 16-18RTD-M
$ 18-18RTD-05
Calibrated by : Man Pattanapongpaiboon 8 18-18RTD-10.
7 1BA18RTD-07
J Probe Instalfation Dotails ¢ Dimenslon of Chamber ; 8 22:18RTD-08
Approved by ; . o= 0 cm o= 060 m 9 (rof.) 18-18RTD-02
Approved Slgnatory b= LU | W= 1.0 m
{ ) Pornthippa Temeyakul c= W0 em He 1z m
) Malu.e B‘j'"fmea Capacity = 075 m
{1 Buwil mjai
Issue Date : 7 Jung 2023
The U ies ave Tnr a conlid probabillty of approxi dy 955

"Lty erintizate may met be repwd Jons eRaee 6 ur i huil, evcep wiik the i naillen

W Culibralion vnd Testing eraces !

A 3054967 a 1165130

Apprasalul g besd uf Corporsts Sennlies 3 Fouit




rém\
Equipmont ; Low Temp. Incubator Cert No.! 20TM962
Condltion As-Recelved : Used ltem Page: 3013
Reference : 2305-08980C-2
Result of Calibration :- [*) Without Adjustment
Functicn of VUG ; Temperatune Sourco
Fresh alr seitlng @ Close
Calibratien| UUC uuc Temperature Ti Overall ot
Psint Setting | Reading stabllity unifermity  |Varialion| Faclor
{ch (*CHY | ('cy (2°C) ] (c) .8
200 200 | 200 0.019 0.72 1.0 2
Callbration Measured Tomperaturg { "C )
Polnt Pasition . °
{(‘C} 1 | 2 3 [ 4« [ & 1 & | 7 | 8 Jowery| (zcy
200 [ 19.547 | 19.780 | 10.487 | 10.529 | 10.408 | 20.133 | 20.112 | 20.406 | 20.116 0.30

Avarage® : The average of 30 values in each position.

Temperature stablilty ; Qne-half of the greatest

of measured

at any ohe sensar,

Temperature uniformity : The maximum dil of

lamparatures al any sensors and the measured

lemperabure ol the raferenco location which are observed at the same lime or at es close an observaticn time as
pozsibla 1o dalermine tha lemperature paltem or homaogensity within the chamber under sleady.state conditions,

Ovarall Variatlen : The Diference of the maximum and

UUE* &, Unh Under Calibration

Hola :

measured es b

chsoryation.

The reparied uncertainty of measurement was includad slability and axcluded uniformity ,

The reported uncertalnty of measuremenl was based on a slandard uncerlainly multiplied by a coverage
factor &, providing B level of confidence of approximately 85 %.

~clo-
a 1165129
Equlpment Hot Air Gven Cerl. Ho.: 24TME34
Cendltion As-Recelvad ;.  Used Item Paga; 2ol 3
Referance ; 2403-05830C-3
Procedura Usad ;-
Calibratlon were condutted using callbration p CP-OTD2 rding to direet

methed with Dala Acquistion which connected with Resistance Temperatura Detedor { RTC ) and

Thermacoupie Type T.

The temperature scale used was based oh ITS-90.
Condition of this result of calibration
1. Referencs standard insirument:-

Instrument Serial No. Cert. Ho. Tracoahls Dus Date
1) Data Acqulsitien MYS7013711 23LM115 TPA 11 Jul 2024

2. This cerificate [s valid only to the item calibrated en date and placa of callbration.
3. This certificaticn is imceable to lhe International System of Unil.
Ramark: TPA : Technology Promotion Assoclation { Thalland - Japan }

Result of Callbration ;=
Funclian of QUC* ;
Frash alr seiting ;

(*) Withoul Adjusiment
Temperature Source
Close

Envircnmant durlog callbratlon

Beginning Finlshed
[Temp. ( °C ) 27 7
-‘(z . REL.HUm. ( % ) 59 59
[AC Supply (Vak } 224 223
& ]
' 2 i Ref. 81d, 10 No. @
H S § iz 5 Callbration Polnt
§ H Posltion:| (180)°¢ (104)%¢
Wi e JHE /
1" 1 16-181C-01_| 18-18RTD-01
- % 2 15-18TC-02_| 18-1BRTD-02
3 18.18TC-03_| 1B-18RTD-03
4 15-16TC-04 | 18-1BRTD-04
Piobe Installation Detalls : Dimanslen of Chambaer : : ::::g: g::i;x:
:= g: :: ‘: - z:;: : 7 16-18TC07_| 18-18RTD-07
o= 50 om M= o48  m 8 18-18TC-08_| 22-18RTD-08
Capaclty = 011 ¢ 9 (ref) | 18-18TC-09 [ 18-18RTD-08

o

TECHNDLDGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EOUIPMENT CALIBRATION AND TESTING SERVICES

5344 PATTARAKARN ROAD 501 18, SUANLLIANG, SUANLLIANG BANGKOK 10250
TELD-2747-5000-29 FAX.0-2719-8434

Certificate of Calibration

RS
ST

Il

MEC.TALTIOL
CALIBRATION 0008

Cert. No.: 24TME34
Paga: 10f2

Equl : 7. 1 /L/
Aulpmant HotAlrOven | eview iy /ém'":a
Manufacturer : Memmert ;
Model UF 110 APFROVED Ii‘\’...‘I .
Sorial Ho. ! B423.0853
NEXT CAL DAT!

1D No. : RYG_END213
Submitied by : ALS Lahoratory Group (Thailend) Co.,Lid. (Rayong Branch)

616010 Moo 5 T. Maenam Khu,

A. Pluakdaeng,

Rayong 21140 Thalland
Location @ Oven Reom

Recelvad Order:
Callbration Dats ;
Amblent Temperatura @
Relative Humidity :

Callbratad by :

Approved by !

21 March 2024

21 - 22 March 2024
(26110)°C
[50£30)%

Man Pattanapongpalboon

Hif

Approved Signatory
( ) Pemthippa Tameyakul
{ ) Unnopphol Harachai
) Suwit Imjai
Issue Date : 23 March 2024
The Uncertalmlas are for & confid probabllity of app Iy 95%

Thin certdicats may not be raproduced cther ihan b 1ul, Bxcapt with L prior writian
Asproval ol he bead of Corporals Servicen 3: Equipment Callbration and Testing Saricex.

Equlpment ; Hal Air Oven Cert, No.: 24TME24
Conditien As-Racelvad ; Used Jtam Page: 3cf3
Referance ; 2403-03630C-3
Rasult o1 Calibration :» [ *) Without Adjustment
Funetlan ef Buc* © Temperature Soure
Frash alr satting : Close
Cafibration] wuc* | uugt Temperatura Temperature | Ovarall | Coverage|
Polnt Setting | Reading stablllty unHtormity Varlatlan| Facier
{*¢) ey | e (£*C) (*c) {7 L]
104.0 104.0 | 104.0 0.065 .52 0.90 2
180.0 180.0 | 1800 0.20 12 20 2
Callbration Measurad Temparature { *C ) " "
Foint Position °
3] 1 2 3 + 5 B 7  [esweny] (2
1040 104.16G | 103.506] 103.898| 103.712 103.772| 103.730] 104.268%9| 103.805| 103.7¢8 242
189.8 180.701 | 179.239} 179,926 179.999 | 180.127 | 180,138 180.895| 175,313} 180.211 1.1
Average* : The aversge of 30 values in each pcsiiion.
Temperature atability ; One-haff of ihe greatsst i of d at any one sensor.

:The of

at any sensers and the measured

temperaturs at tha reference location which ame cbserved at the same time or at as close an obsarvation time as

possiple te delermine the pattem or t

wugr :
Hote

Unit Under Calibration

ty within 1he chamber under sleadysiate conditions.
Ovarall Varlation : The Difference of the meximum and minirmum

Thea reported uncertainty of measuremant was Included slability and excludad uniformity .

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

facior k, p

g a level of of appi

Imately 95 %.

-clo-
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TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)
CORPORATE BERYICES 3; ECUIPMENT CALIERATION AND TESTING SEFVICES
5344 PATTANAKARN RQAD S01 18, SUANLUANG, SUANLUANG BANGKDK 10250

WEC-TINRTIS OIS

TEL.O-2717-3000-29 FALO-2710-0484 CALIBRATION §a1
Equipment ! Waler Balh Corl, No.: 24TME5
Condition As-Recelved : Usad Rem Page: 2ol 3
Reference : 2402-05630C-4
Pracedute Usad :-
Certificate of Calibration Cert. Ho: 24TWB3S Callbration were canducted using In-house caliballon procedure CP-OT04 Based on ASTM E715 according
Page: 10f3 1o direct measurement method with Dala Acquisition whish connected with Industral Platinum Reslslance
Thermometer ( IPRT ).
The temperature scale used was based on I75-90.
Equipmant : Water Sath rlgﬂ.l{f?d/r Conditien of this result of callbration
REVIEW BY ............000 e Fal SN 1. Relerenca standard instrument:-
Manufacturer ; Memmert Instrument Serial No, Cert. Ho. Traceable Dup Date
p@_ 1) Dala Amulsi{ion MY57013711  23LMI6 TPA 11 Jul 2024
Wodel : WNB22 APPROVED B oo oo oresvirsee 2. This certffizate |s valid enly ta the tem calibrated on date and place of callbration,
3, This certification 1s traceabla to the Intemnaticnal System of Unit,
Serlal No. ! L513.0648 24/D9/25 Remark : TPA : Technology Pramotion Assackation { Thailand - Japan )
NEXT CAL DATI e . Result of Callbration :- (") Without Adjusiment
1D Mo : RYG_ENGOG1 Funetion of UUC* : Tempemture Scurca
Heat transfer medium used :  Water

Submitted by : ALS Labarstory Graup (Thalland) Co.,Lid. [Rayong Branch)

Environmental AL Voltage Supply
1810 Moo 5, T. Masnam Khu, ; il i (c) T%R.H. ) { Vot |
A. Pluskdaeng, |Beginning of Callbration 25 55 22
Rayong 21140, Thallend [Finlshad of Calibration 25 57 223
Locatlon : ‘Wet Chemisiry Lab fet, 8td.
Posltlon : .
Recsived Order: 21 March 2024 10 No.:
Callbration Date : 21 March 2024 1 4803988-001
Amblent Temperatura : (26£103)°C ! S(ref) 2 2 S8039R6-302
Ralative Humidity ; (50:30}% 3 4303588-003
4 4803585004
Callbratad by : Man Patlanapongpeiboon S(ral.) ABQ3EBE-005

$!c f Front
Approved by : £

‘Approved Signatory

{ ) Pomthippa Tameyakul
{ ) Unnopphol Harachal

(\A Suwit Im|ai
Issue Date : 23 March 2024
The L Inties are for a corft probability of ximataly B6% _

™ be an in (utl, et with tha prior written . .
Approval of tha head of Corporals Services 3 : Equipment Galibration and Tesling Sarvices. . =

Metrological Center
S$CI ECO Services Company Limited

@ISCG
\) 232 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thalland.

Equlpmant ! Waler Bath Cert No.: 24TME35 Saraburi Tel: +66 36273006 Fax : 4166 3627 3100 NSO-T;S\-TIE 1701
Gondition As-Recelved: Used flem Page: 3of3 Bangkok Tel: +B68 9205 G851, +BGY 8247 2360 cABIATION 0244
Reference : 2403-05630C4 \Websile - wenw.scieco.colh  E-Mall : calibrale@scg.cam
Result of Callbration:-  {* ) Withoul Adjustment
Functlon of UUG* ; Temperature Source Certiflcute No, T230116 Page 1 of 4
Calibration uuc* wue Average* Standard Reading (°C } " . .

paint Setting di Pasition Y Certificate of Calibration

{ch {"c) cy 1 [ 2 [ 3 [ a simek (+°C}

85.0 550 85,0 84.428 | B4424 | 84,489 | B4.507 | B4ATT 048 . .

Equipment : Chamber ( Cooling Room )
c-llb:attlun Unitormity | Stabllity Coveraga
(F"C“) . . F':‘“’ Manufacturer : MODULAR .
. - . e
85.0 0.19 011 2 REVEW BY . ﬂB‘W LR
Model : IREVCOHCOO - / e
Average® : The average of 30 values In each pesition. LPPROVEDEY . a3 u‘"y .
Unlformlty : The maximum difference of measured lamperalures at any sensars and the maasured temperature Serial No. . 00351459
at the referance location which are observed at ihe same time or at 2s close an chservation time as possible 1wt caL DATE 5’. ’ {3'1‘
to delermine the tempemture patiern or homogenelty within the chamber under steady-state conditions, . RYG ENO184 H
Stabillly : One-half of the greates, maximum difierence of measured lemparatur at any onle pobe, Customer Code ; -
UUC* @ Unit Under Calibration .
Nota : The reporied uncertainty of messurement was Included stability and excluded unifermity. ID Ne. : TIS39AS
The rsported uncertainty of measurement was based on a standard uncertainty multiplied Gy a Customer 1 ALS Laborutory Group (Thailand) Co,,Ltd. ( Rayong Branch) '

coverage Tactor k, providing a kevel of confidence of approximately 85 %.

olo= 616/10 Moo 5 T.Mopenam Khu,

A.Flunkdreng, Rayong 2114¢

Customer Location . Laboratory

Date of Receipt .1 23 January 2023

Calibrated By 1 Atiphong Rm:grul { Technician )

Approved By : ?Sﬁ“":‘m / Boonchai Suriyawong {Site Calibration Munager)
07 FEB 2023

Date of [ssue

The uncertainties are for a confidence probabllity of appreximately 95%.

This Cartificate is Issuad in rd with Lhe dit of latian grantes by the Thal Leboratery Accrediiation
RN Seheme which has assessed Lha massurement capability of the laberatory and lts traceability lo recognized naijenal
. ) slandards and to the units of measurament realizat 2t the corresponding nallenal standard laboralory. This certificate may
L : : not bie reproducad othar than in full ex¢apt with the prior written approval of the Metrological Center.

TMELIAIE 37086



Metrological Center
" 8CI EGO Services Gompany Limited

WISCG

33/2 Moo 3, T.Banpa. A.Kaengkhoi, Saraburi 18110, Thailand. RGBS $2025

CAUBRATION 0344

©(SCG

Metrological Center
SCI ECO Searvices Company Limited

3342 Moo 3, T.Banpa, A Kaengkhol, Sarabur 18110, Thalland. s 1oz

Certificate No. T230116 Page 2 of 4

Calibration Report

Equipment t Chamber ( Cooling Room )
Date of Calibration 1 25 January 2023
Environment ¢ Temperature :  23.4-249 °C

Line Volinge :  221.4:230.2 V¥
Retative Humidity :  55-65 %RH

Condition of this results of calibration :

1. Thiscquipment was calibrated by insen 16 standard thennocouples type T inlo ils clamber |, the other one
standard thermocouples rype T use for ambiznt re . The celibration was done in according
10 W1-T20 ( based on ASTM E145-%4 { Reapproved 2001} and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The tempersture scale used
was based on TS - 90,

2. Reference Sundard Instrument ¢

Instrument Model Instrument No. Certificale No. Due Dme
TC TYPET TN141-TNI50 Ta22123 § October 2023
TC TYPET TNIS1-TNI60 T222123 5 Octeber 2023
DATA LOGGER 349704 Ti50 T222123 5 October 2023

3. This cerificate is traceable to :
National Instirute of Metrology ( Thailand ) through Meiralagical Center { NSC-T1S1-TIS 17025 CALIBRATION 0244,)
4, Condilion of colibrated item ; yood
Equipment Description ;

Time Constant 1 Hour - Minute Al 3 c
Fresh Air Damper  [_] Open Cstin D Medinm [ ] Max
D Close
[X]Net Available

5. Adjusunent :
( X} without adjustmem { ) after adjustment

!
Approved By, %V)/jf\‘-

FM-LIS LT 50863

Metroiogical Center
SCIECO Services Company Limited

o o HSCTISITIS 17028
3312 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand. AR Eot

WISCG

Certifleate No. T230116 Page 4 of 4

Calibration Report

Mensurement Results
Averape Standard Readlug at each position (QC]
Calibratleon Faint TN141| TN142| TN143 | TN144 | TN14S | TN146| TI47] TNIE | TN14S | TNISO| TNISI | TNI52
3.4 303 | 6} 305 e 143 347 | 321 335 15 | 345 A 3

TSI TS| TN1SS | TRISE

308 | 222 | 328 1m

Chamber ( Coollng Reom ) ‘Temperature Distributlon
. Reading ('C ) N o ° Coverage
Seting 10 Min, Mas Avernge Stabllity {+ C) | Unlformity { C}| Uncertalnty (= C} Factor &
3.0 28,41 kX 1.20 120 190 207

The callbratiun result apply vnly the ubove callbrated item,
‘The resull af test was found accuraie as shovin on daie and place of test only.
The reperted expanded ubeerialny s based on a f1andsrd vocertalnry nuultlplicd by s coverage factor & which for a -distributon,

p alevel of of npp ¥ 95 e .

Approved By, Tﬁ‘-mév.ﬂ

FM-L15 117150563

Certificate No, T230116 Page 3 of 4

Calibration Report

I
=
~
[ S—

16E S A
Cw=Centre, Fr=Centreof Face, A =Comer, E=Cenire ol Cdge

1C = TN 12F = TNI52
A = TNI&2 13a = TNI53
3a = TNI43 l4a = TNL54
4F = TN124 15F = TN155
5A = TNI4§ I6E = THN156]
6A = TNIE
7F = TNI4?
8F = TNI48
SA = TNI49
10A = THISO
Uur THIS)

- A

Approved Dy,

FM-LIS T 50803

Q= DKSH

Certificate of Calibration

o
LTI 17015
plear
Etjuipment: SPECTROPHOTOMETER Cerllficate Ne.: C08230441
Modet: DRE0OD Isgued Date: 40 September 2023
SeralNo. (or DLy 1627845 (RvG_ENDDQ2T) Job No,: WO-00005382
Manufaciurer, HACH Fage: 1of3
Congltion: In Condtion
Customar; ALS Laboralery Group (Thalland) Co. Ltd. {Rayong Branch}
81610 Meo § T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thalland.
Emironment Condtion: ~ Temperature 239 *C ES 0 -
Humidi 653 %RH E 1 %AH
" wedf . onre 08,12 2
Caflbration Place: ALS Laboralory Group (Thailand) Co..ttd. (Rayeng Branch) (Wet Chemistry}
616/10 Moo 5 T.Maenam Khu,
A, Pluakdasng, Rayong 21140, Thaitand,
Calbration By: Mr.Nanapsi Rungrieang
Calibrafion Dats: 18 Saptember 2023
Tha Mathod used: In house methed, CAL-WR24, base on ASTM E 275-06 and ASTM E 387-04
Tracsabiity: This cartificats is raceabla to the CRM mainlained by National Inatitute of Slandards and
Technology (MIST) through Sluma Scientific Limited,
Tha etandard for Wivelength Carificate No, 141583 and 111584
Tha starklard for Photometric Certficatn No. 9114984 and 111588
The standand for Stray light Cartificate No. 111538 and 141585
The standard for Spociral resclulion Cerlificate No. 111687
ghni %S— .
(Mr. Nattapal Rungrusang) (Mr. Nitinun  Srihawan)
Pereon in charge Authorized eignalory
Thin corticats b dued tha Lally of .v"- ©f Linka (S1), & provides acketilty of frmasurernent 15 inamatonal or
rﬂml sandard or oiher recognasd
mmhhmmmhmmmmmmwmmmmu
pm levlor In nCxtedtiandn with e Guide ncactainty in

Mmmummwmmmmm ﬂumm:nh-mbﬁun-mmm i Fheated pr pampled. The reporl shal not be
reprotced exoept In full without sppeovil of DMEH Technokgy Limiled,
Uindn bohmters o 'tufa8 d-fin.
©rH Tetrlogy Limied

10200
S50 Bulfusrivk Raked, Bangchat, Phepkhancng. Bergkol 1(GH0
Evmd Wibnly:

Delfvering Growth ~ In Asla and Beyend, CAL-FM-CO-1E: 12 San 2072



€& DKSH

Ceriificate No.: C056230441 Page2cf 3

Callbration Resuta:
Without Adjustment
Wavslengrih Asouracy (nm). Tha speciral bardwidth of 8td et 2 nm and UUC st 2nm
Stundard Wevslength Uni Undar Callbration Caomrection Uncarlainty
43681 418.3 o 0.13
536.66 636.6 0.09 0.13
637.08 638.3 032 013
74848 4.7 £.22 c13
a67.03 6074 £.37 213
Photometric Accurecy (Absorbance) N
W, b Unii Under Calbration Comuction Uncartainty
2.0000 nooq 0,0000 v 000ds
0.2830 0288 0.0040 0.0045
420 pm
0.5168 0518 -0.0022 0.0045
1.0288 1.020 0.0008 0.0045
0.0000 0,000 . 0.0000 000435
0.2887 0283 0.0037 0.0045
440 nm
0.5072 0508 00017 0.0045
1.0083 1.007 0.0013 0.0045
00,0000 0,000 0.0000 D.a045
D.2518 0250 o.oa1e 0.0045
465 nm
04585 0482 ~0.0025 0.0045
.93 0.823 0.0004 000458
0.0000 0.000 Q.0000 0.0045
0.2481 0245 0,0011 0.0045
546.1 nm
04852 0486 -0.0008 0.0045
0.0468 0.48 ©,0008 0.0045
0.0000 0.000 0.0000 ¢.0045
0.2504 0289 0.0004 0,045
520 nm
0.5040 0.605 -0.0010 ©0.0045
1.0032 1.602 0.0012 0.0045
0,0000 0,000 0.0000 0.0045
02579 o257 0.0008 0.0045
635 nm
0.4971 04e7 0.0001 0.0045
0.8720 oer 0.0050 {.004%
b rdurtctm ki
B8] curargrie YR A P T OIS §
25X3 Sukhomwr o, Bar o280
Phens, 458 28X

Delivering Growth - In Asla and Beyand, CAL-FW-CDO-15: 12 Sop 2022

&z DKSH
Lunmssouanmetosinfionanaoy

s WO-00005382

waadosla; SPECTROPHOTOMETER 7u; DREO0O wnurusdos: 1627645
nvieTy ($u) PAIAL ()
18 Sep 2023 funsandn 18 Sep 2020 HULHR
Und | ik Unh | Tidnk
Gatiors
=] o 1, Arwmngsnustio = =
= o 2, mvwresn { FodldMot, muTuuoniatos) [ O
= o 3. e On - 100 10 {On-OF Swicth) = [u]
@ fu] 4. tlunn (Keypad) o al
= a 5. wiwo {Display, Soreen Contrast) = a
=] =] 6. usshulvvh (Battery Backup} »= 2.5 VDT =) [
[m] [m] 7. »wemnku (Wavelangth Control) =] [=)
[m] [m] 8,  ATwiIAku (Wavelangth Chack) 5] =} .
B [m] 8. uwsadidlaus (UV < 3,000 hour} B [m] 9.2 Hourn
o) o 10 unairifaum (Visible < 5,000 hour) r)] [m} 741.5 Hours
= o 14, oeSmwmukanine (Carousel Moduis) = =]
[ Aador 80 Concuctvly Motw
D [m] 12.  BiBmTren | Electrode and Connaction Cable } a o
|m} [m] 13, husrieeniolu Electrode (Level KCI) u] a
| i} [m] 14,  ehfiafiulanu Electroda (Dust Protection Hood) u] (]
[m] m] 16.  wduiufinTon (Stand) D a]
Tirtximeter
O o 16, mnvruufiign (No Sampls) O [m}
O =] 17, eRunTIRBIST IR (= 2.5 it 3.0) o o
ety
fu] O 18. & Piston Burelles m} m]
[m] [m] 19 Function Rinsing and Dosing [m] =]
o =} 20, truuveRLNUARININIENEY D [w]
onduimuustt 1 *656.1nm=656.1nm
*4B6, Inm=455.54m
Mr Nattapat Rungrusang
Sarvice Enginaar
g5

okl
2933 Bukiarrork ROk, BORGON, FBRIWGn]. Barion 10780
Phote; 480 PEX 7003 Enak: T Wit kit

Delivering Growth - In Asia and Beyond. CAL-FM-R31-03: 20 Jul 2022

€2 DKSH

Certificate No.! C08230441 Pagaldof 3

Calbbnation Rasutts:
‘Withoul Adjustrent
Phalometric Accuracy {Absorbance}
g Standard eb Unt Under Comaction Uncertalinty
©.0000 0,008 0.0000 0.008D
235nm
0.7355 0.737 -0.0016 9.c080
0.0000 0.000 0.0000 0.0020
257 nm
0.8574 0.657 0.0004 0.0080
0.0c00 0.000 0.0000 G.0080
HM3nm
0.2884 0200 -0.0018 . 0.0080
0.0000 0.000 0.0000 0.00E0
350 nm
0.8314 0.637 0.0004 . ©.0080
Siray light*

Standard; cut-olt UUC: Wavalength (nm) UUC: Transmisehon (%T) Absorbanos [ A)
26082+ 011 nm 26808 13 1,866
39144 +-0.01 nm EN) 13 1.686
Spectzal Resolution*

Nomlnal Concamtration 0.02 % wy Pemk Trough Ratic SEW

Slandard Yavelanglh [am ) 288.68 286.69 138 2.00

UUE: Wavelength {nm} 260.2 268.1

Sid Absarbanca {A) 0.4566 0,2780

Absorbance (A) 0412 0,300

+ Catlbration Marked " Not TiS| Accradited *In this Carlificale have been Included for completenass.

The End of Certificata
Vil sy il i
TN Taennmngy Limmnt -
253 SLararrvt Romed, Rergunms, Fregiiwroeg. Besgick G0
Proos: 460 203% 100 ke thatand

Delivering Growth + In Asla and Beyond. CAL-FMCO6-15: 12 Sep 204

&= DKSH

Certificate of Calibration

Represent to Certificate of Calibralion No. G20240007

Equipmant: Block Digestion Unlt Certilicate No.: ©29240011
Modal: KT-208 Issued Date: 22 Masch 2024
Serial No. {or 0.} S720210008/5770200073 Job No.: WO-00020429
Manyfaclurer: Gerhardl Page. 1ol4
Condition: In Condition Digestion Block: 20 holes.

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

61610 Moa 5 T.Maenam Khu, A.Pluakdaeng, Rayeng 241140, Thailand.

REVIEW BY ...
Environment Condlllon:  Temperature: 25 °C + Q7°C

Humidiry: B4 WAH * 4.1 %RH
Voltage: 225 VAL 17 VAC

APPROVED BY L2l

o9
HEXT CAL. DATE ”!ﬁ'l

ALS Laboratory Group (Thailand) Ce.,Ltd. (Rayong Branch)
{ Wel Chemistry Lab )
616M0 Moo 5 T.Maenam Khu, A.Pluskdaeng, Rayong 21140, Thailang.

Calibration Flace:

Mr. Thanathern Phuncok
171 March 2024

Calibration By:

Callbration Date:

The Method used: In house mathod, base on by compariaan with slandard

Traceability: This conift:eate is traceable to the 51 Units maintained by Hational Institule of
Metrology [NIMT), Thaifand through N.M, Technical Center Laboratory (NTL)
Centificata No.: TC22/0080

— '
N |
e '—C:-lf‘-v\ / :

(Mr. Udon Srichana}

{Mr. Thanathorn Phunook)

Person In charge Authorized signatory

TRig 2rILA1C 1§ 13UB3 the LTS ©f MERSIPMENL BCCo13eg b The 1N Matoral Systom ol Urns (1 1: peowides traceabity of
o nalbonbl H1ANT of Ll reoAnized natonsl slardard totraiores.
The r Ie the ¢ 13 OBt med fiom The ELANIATE UncRem Ty MUp-R by | Doverage: factol ey o

brovide aevel € confidenca ol moprsximataly B5%. |1 18 Cetermingd in e Gurelp { Uncatain’y in 1GUM}
Traze resulle may be attecled by oevabions et SeecASD Condons. 1 resuls verata only to the itemy tested, ¢albraled o Sampied The repadt wnal nel
& repiaduceg entagtin fll wiroul approvel of DIKGH Technoiogy Lumited

whabr famomies nelutnl b
D58 Tachnoiogy Livuied

L s
rcrg fanghol 0260
tengTdkab (om  Webnin www JrAF CEAVAS BUNZ-NA 470

Delivertng Grewrh - In Asia ane Beyend, CALFM-L20-07 20 Jut 2027



€= DKSH

Certificate No.: C28240011 Pape! 20f 4

Fig. 1.: Front view

(Sand)

c

o - -

000000 G-
5

Lezanicn af standard

Fig 2 - Digastion block
Definitions
indicating Temparaiuna: The sveraga reading of indicating dewice whigh forms the integral pan of the Dipestion blozk,

Maasuod Tamponune: Tha aw0rae eaning of working £iandard at any positions of location,

uhdn dimadas inhlulal dida
DKSH Technclogy Limels
2533 LAY LANTUTIN SRR TEU MR T 10750

2513 Subfiee s Ramd, Baigchak Plisshwicng Banghs 10280
Prons L6 26367000 Empe inig Wabuie wan drak oz tha fang

Delvering Growth - In Asia and Beyend. CALFRAC28-07 20 Jul 2022

&z DKSH

Cenificate No.: 29240011 Page: 4of &
Calibration Results:
Without adjustment
Measurad Correction
Dasirod Setling Indicating Uncertainty
Locations “cy ey c) Temparalure of buC. 0
[+] 4]
A1 382.5 17.5 1.5
A2 324 A7.4 L5
A3 3521 17.1 1.5
At 376.7 147 15
A5 3783 13.3 1.5
81 3601 15.1 15
B2 3501 15.1 1.5
B3 2785 135 1.5
B4 3783 13.3 1.5
BS 7.4 14.1 1.5
c1 380 5 5 3801 16.1 15
c2 3801 15.1 15
Cc3 378.% 1139 1.5
c4 378.2 13.2 1.5
C5 377.3 12.3 15
1 380.5 15.5 1.5
o2 380.6 12.6 1.5
03 a78.1 13.1 15
[+ are7 13.7 1.9
D5 3777 127 1.5

The End of Certificale

W Amouien el inD fafn

DREH Twuhnokagy Li

smerya Tvus haksnueL 10260

iab. Pk hanang. AR 10250

hofe- +06 7638 7000 Emad Infa EALLAAMMEIOINCOM  YYADE M’ wat dban orptienihe.irarana

Delivering Grawth - i Asia and Beyang, CAL-FR T2 (20 20 Jun 2022

&z DKSH

Cenificate No.: C29240011 Page: 3aof 4
Calibration Results;
Pre Calibrtion
Measurad Corraction
N Desired Sating Indicaling Uncenainly
Locations *G) (‘e ey Temperalure of UUC, £°0)
'c) C}
L3 401.5 21.5 1.5
A2 401.2 212 1.5
Ad 3991 19.1 1.5
397 .8 17.8 1.5
AS 395.1 16.1 1.5
81 296.6 16.6 1.5
82 3061 16.1 1.5
83 3828 129 1.5
B4 3018 118 1.5
BS 390.7 0.7 1.5
c1 380 380 280 395.3 16.3 1.5
c2 395.6 15.6 15
C3 3328 12.8 1.5
C4 391.7 1.7 1.5
cs 390.3 0.2 1.5
D1 3976 17.6 15
[ 394.6 16.6 15
03 295.0 15.0 1.5
D4 394.2 Cd2 1.5
05 3916 13.6 1.5
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Agilent
CrissLab

From 3. g 10 Dsczma

Agilent CrosslLab Start Up Services | qouewer .
Agilent 5100 5110 ICP-OES APPROVEDY ...
Preventive Maintenance NEXT CAL DATE ..}

Agilent Preventive Maintznance provides fagtlory recornmended service for your analytical
Instruments {6 assure reliable aperation and he accuracy of your results

Delivered by highly rained and certifled service engineers using genuing Agilent parts ard
supplies, Aghent Preventive Maintenance provides whal you niged 1o reduce unplanned downtime
and keep your systems cperating at their paak performance,

This checkist 15 used as a guide for completing the prevenlive maintengnce tasks. A signed copy
" ol this chacklist Is provided for your recerds,

Birvisirs AR, ssued 21 Jareay 2122
Bacurmert ittt 5301490335 Page Sut dr
Qsigien Techncloges I 2022

Agitent
Agtent 5100, 5110 Preventive Mainisnance Checklst CrDSSLab

Freo brosghil 10 Grore

Important Customer Web Links

« Toaccess Aglent University, visit it fiwwn agilont comictosslabluniversity/ 1o learn about
training opliens, which inzlude onling, classroom and ansile delivery A training speclalist can
veork drectly with you to help determine yaur best options,

To access the Agllemt Rescurce Center web page, visil hilps/fwww agilent com/ien-
us/agilentresources  The following information lopics ate availatie:

+  Sample Prep and Conlainment

¢+ Chemical Standards

Analysis

Service and Suppar

Apphcanon Warkflows

+ The Aglent Community is an excelient place to get answers, collaborate wilh others about
appheations and £gilent products, and fnd in-depth documents and videos relevant o Agilert
technologies Visit hlipscommunity agilent comévieleame

¢ videos aboul specific preparation requirements far your instiument can be found by
searching the Agilent YouTube channel al htlps:#/www youlube cormfuser/agient

« Need 1o place p service call? Flexible Repar Cphions | Agilent

Revaian + 02 thovrd 21 Jamay 7977
Diocure =i tiumber 6301453075 Paged of
& Agivmn Teck nalagies In: 7022

- Agilent

Agilent

Agtlent
Aqilers 5900, 5110 Prevenive Maintenance Cheeklist CrDSSLab

From raight 10 vz

Introduction

Customer Information

Hews o ACZ Issied 21 Jan.an 2021
Docament Hurksy GI0139007% sngelar
€ Rgiet Technologes, Ine o

Customers should provide 2Nl necessary operaling supplies upon request of the engineer

A customer representative should be evailable to the engineer while porlorming the preventive
maintenance procedures, Customers are responsible far regular maintenance and are
encouraged 1o observe the SOrvice rapresentative,

Any parts not included in the Pans Lists section of this document are not part of the
recommended Preventlve Maintenance service nar are they ingluded in the price of this
sepvice.

If  Systern fequires the use of extra or special procedures and/or parts for the maimenance
service, then these must be ardared separately and charged as 3 repair, which may incur
additional cosls.

Fer custormers using HF applications, the Instrument should ke relurned Lo iLs slandard
sample introduction systemn.

Agilent
gl 100, 6110 Prawrtes Mionance st CrossLab

Froe i 4 Qe

Sarvice Engineer's Responsibilities

Revpon ACT Iziued 21 Janaary 2022
Duzurnet Hutiber GRN#XTE Paget o I
= agilent Techns s, Inz. 2022

Contact the custorner and ensure that all necessary supplies are available belore {he
prevenlive miaintenance visit,

Unly select those pages (hat relate tg the System or medule being serviced
Camplete emply tields with the relevant informatian.
Complete the relevant checkboxes in the checklist using enher o “X" or Lick mark "

Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate

Complete the Preventive Malntenance services in the mosl logical aeder relevent to the
individual system setvice in lhe arger of the tasks listed

Complete the Service Raview seclion together with the custoner
Complete the fields for page numbers a 1he Icot of cach sefected page

Add relevant page numbe’s to selected pages and complete the total number of pages field in
the Service Completion sechan

Ask the custernet to sign the Service Verification seciion the ‘s and your
signature.

Agilent




Agilent
Agilent 5100, 5110 Preventlve Malntenance Checklist C rOSSLab

Tror e 12 Ducoms

Instrument Maintenance

Systemn Information

& check this box If an instrument configuration report is altached instead of completing the
1zble.

Instrument Systemn Name and | G'0104 /n?",m‘mob
Instrument Syriem SHa end Locatlon iy L'bm dmf cThoilend 3 Co’LTD.

Ust Bystem Component Produet Numbers List tha Serial Numbers of each Component

1 @nioh Y 16010065

? T s4ieh AU FEhe ST

3 @ Rats gozet 2004 - oc 59

4

]

[

7

E

]

1GP-QES Configuraton Table Circle the type orwrlte In the type If othe:

Nebalizer Type Seasprry | OneNen | Comial | Oener
s}ﬁ;@&? I ingle Pass | Cyelane Douhl 10ther

Tareh Radial | Dual View | Other

Tereh Type Dne Piece | Sem Rempuniable | Fully Demiontable | Other
; lr‘g-clol’l:\ameler 7 a 2 4mm) LA | 1.4mm | O Bmm { Other
| Iriector Materal o

Rrssitn A 02, 15sed 21 Jarary 2021
Decurre:it Nuliter GB014-9007% Fage Sot's
T AgJer Technalogies Ine 2022
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Agilent
Agilent 5100, $110 Prevertive Maintenance Cretkist C]'OSSLab

From g It Dymoma

Preventive Maintenance Procedures

Recerd Pre-PM instrument performance
o Run Instrument Performance test.
& Record results in instrument Performance Tast Results Table - Pre-PM

Clean and inspect ICP-OES system

12' Lock for any cbvlous external damage of problems.
2" Inspact water cooling hoses, gos lines and powier cord for excessive wear or damage

2" Performa general inlernal inspection of the systern for excessive dust accumulation, clean il
necessary

[ Inspect sample introduction comporents and recerd any required maintenance In the Service
Engineer Comments and nolily the customer es the required actons required

@ Recard the instrument operating conditions in the IGP-OES Status Resuls Table.
[ Replace the polychromator purge fller,

[ Replace the radial pre-optics window

¥ Replace the oxial pre-optics window for SYDV and VDV instruments.

[ Check exhaust flow for the cotrect pasitive extraction at the exhaust duct 1a Insure they meet
minimum specifications.

[ replace air et dust filter.
& Replace high capacily ait inle{ dust filter element if installed
2 Remove and Clean insirument water iriel filter

Agilent Water Recirculater

O Service not applicable

[ Drain cooling fluid and remave any panicies from 1he chilier reservoir
[ Remave, clean and rematall water et mefal mesh filter 1f present.
[&° Refill with Agilent Cool Clear cooling fluid,

B/C\ean the coaling system Air filter and the condenser.

Revsige AN, fesued 21 Jun sy 3022
Cocurent Nk GBOHOREETE | Page 2ot
& Agien: Toshnalog 3, Inz 2022

Agilent

Agilent
Agllznt 500, 5110 Prevertive Manmenante Checklist CTOSSLab

from e zht b0 Querore

Preparation

[ Discuss any specific issues with the customer before stoting,

2" Review the Instrument |ogbook for recorded problems and comments,

& Save instrument control settings before starting the procedure

& performa general inspection of the system for cleanliness.

[ Check for proper installalion of parts, assemblies, sensors elc,

& Check system far required installation of compenents and implementation of Service Notes

& Check for requlred firmwara/software updates and verify with customars if they would like
them instofled.

I For HE applicatlon systems, if standard sample intreduclion system was not installed, ask the
customer te ingtallit, r-ex

[ Ask the custamer 1o femave any samples from the ICP-OES sample introduction orea, aulo
sarmpler or eround the ICP-0ES

Fewnan. A G Isaund 21 Janiry 2022
Loeumer, Number GBI &90075 Sage b orld
G gl Technuloges. Inc 7027

- Agilent

Agilant
Agilent 5300, 5110 Prevertive Mairtenance Creckist CTOSSLab

Fron Insight 1o uecrm

SPS 3 Aute Sampler

W Service nat appliceble

O Pawer cycle the autasampler and venity successful initialization
O Inspect X and £ axis bells for wear Replace is necessary

O Clean X and Z axis slide shafts.
O

Using customer's racks and the Agilent software mave the sample probe 10 the 4 outermost
CoMers and rinse port, engure that the probe |s approximataly centerad in the vial.

SPS 4 Auto sampler

O Service not applicable

2 Clean the spil iray. tack lacation mat, end frarmes and chassis with a damp soft cloth ane
dituted mild detergent,

3" Clean the sula sampler caver panels, if cover kil is installed, with damestie window cleaner,
(& Check the X-axss and Z-axis drive balts for eracks, splits, darmagad teeth, excessive
Traying, color changes or degradation from fumes
(2" Check the X-awis, Thela-axls and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectars

Pump Tuhing Replacement. Replace peristaltic purnp tubing. Replace all tubing that goes
from the rinse station Lo the pump and from the pump 1o he waste/rinse botiles

p’Tesl using customer's tray and move the sample prebe 1o the sample vial 1, wash vial and
ringe port and ensure tht the probe is cenlered in the vial 1 not use calibralion wizurd and
calibrate the pasition.

AVS 4, 6, 7 Advanced Valve System

& Service niot app!icable

0O Replace vatve retor seal

O Check littings Tef signs of leaks

O Check tubing including auosampler wubing for kinks of excesswe wear
O Check high flow pump for signs of leaks

Rreson AT iacued 21 January 2022
Doeymueng Furbr GO61465C28 Page 2ol 1k
3£ aghrt Fectnobapes. . 2022

- Agilent
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Agilent 5300, §110 Preventive Maintenance Checklist CTOSS Lab

From lmight e Dyt

ICP-OES adjustment

& Check position of Zn peak, sdjust If requited.
E./Check Argon Ralio, adjust to specified value il required.
£ Periorm Detecter Calibration.

2" Perform Instrurment Calibration

Record Post-PM instrumant performance

&X' Run Instrument Performance Lest,
E/ Recard results in Instrument Performance Test Results Table - Post PM.
& Far systens using ICP Expert version 7.3 and above, nun the following Instrument tests

" Subsystem Cemmunications Test
& Air Flow

& Water Flow

& Gas Flows

[2° RF Generator

& Camera Test

2 Oplics Test

F& Nebulizer Tast

P.(Record the result in the Instrurmen Test Resulls Table

Frwsen AO2, lsiued 21 Joway 200
Dorament humber GE01892075 Pogr ot
= Agilart Technoicg os. 4. 2022

Agilent
Agitent 5100, §110 Preventive kaintenarce Checklel CTOSS La b

Frum e 1c Duscana

Teast Results

Instrument Performance Test Results Table

Note: These measuremenss do nol form par of any specification and sre for referance only

Fre PM Sanaitivity Chack Post Ph Sensitvity Gheck
Radial Axtal * Redlal Axiatr
2n 213 867 rm SABR LLSIN S LT ) 14760 342 f
Mr 257 10 nm SRER TR 1955 3.4 ETTEYEY 19957 3
7139 152 nm SBR 11 6.6 54 (R
K 756 491 hiny 5BR 51 [y Se i

* axial result is nol applicable for GBA16AA, GBO12AA Radial View instrumenls

Instrument Test Results Table

Kate: The Instrurment Tesl results are for systems using |CP Expert verston 7.3 and above anly

Instrument Test Result
Subsystem Cortmun catons Test PREL
rFla

arflaw mes
wiatee Flow s
Gaslows o
PF Gereralgr 738
Came-a Test ThiL
pies Tost o5t
Hebulizer tes1 ALY

Bevsion & C2, lemuwd 21 Incan 2033
Document Numiser G014-6307% Page P of by
& A lemt Technologies, Inc 2622

Agilent

Agilent
Agliert 5100, 5110 Preventlve Malmenance Checkl:st Cro SSLab

o b g 10 Ourcorae

Restore Instrument

[ For HF applications, ask the custorer to reinstall their sample inroducticn systern
I Leave system in an idle state: on and purging.

2 Guidanca: If the PM service is performed pricr 1o 2 qualification service, then use the
qualification procedure as a guide far frgl instrsment set up and checkaut.

Service Review

2" Attach available reponts/printouts of all tests to this documentatian.

z’ Record the Preventive Mainlenance service activity inthe custamer's records/laghoak

2 Record the PM event in the Sman Alerts Inghook, if applicable.

P Update/resel instrument malngnance counters as appropriate.

S Afix The PM sticker 1o the sysiem or instrument logboak based on the cusiomer's request.
(3" Complete the Service Engineet Cotnments section i theie are addiliona comments.

& Review this service, pans replaced, end1est results ohtained with the customer,

J& I the ngtrument firmweare was updated, record the details of the change In the Service
Englneer's Camments box. Systems In & compliamt environment may need additional
documentation

Er Complete the Signature Page with both Service Engineer and Custamer signaturos.

Hews on AR issued. 21 vanany 2073
Coeursent Huter GBI14-50075 FapeW oli¥
& ik, Tecrrroges, lic 202
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Rgifent
Agilent 5100, 110 Prevertive Maintensoe Checklist CFOSSLab

Framnn3et 10 Cutcere

IGP-OES Status Results Table

Note: These measurerments do not form part of any spacification and are for reference only

Mepauramant Standhy Mode Plazma On

Mains valtage g nt VAR s s hise
Mains Current © oAy A L A
Insirurmeri Temperaiure 1 i art ©
AF Air Flow (sensoe speed] LUN] Hr 130 Hr
Plasma Exhaust Tarr peraturs Na messugmen’ o1 “C
wiater Fhaw Oscllator M measuemedn o Li/min
‘eater Flua Detecion Ix L 1oM Lirin
‘Water Inles Temperarure s € I ©
Folychromatoe Tempersture: T N C 158 T
L0 Temperature ey " o <
Thermal Stab-lizer 313 ' Fre c
Argon Supply Preasure bs 3t Pa Bz 3L kPa
Puge Gaz Supply Pressuret L1004? ] L1 te WP
Qatian Gas Supply Pressuren! - a - kPe
Krbutizer Haw NG meagureTant 0.1% Limin
Netulizer Back Pressure N mgasureren FEI-TR (L]
Hasma Gax Flaw 1g eassrement yoed L/min
Auxliary Gas Flow 18 measLrzment yeo L/min
RF Power NG mensurenant y1am L w
RF Sugply Curent No measurement 4. [
RF Supply voltage No measurement [ETarTey v

=1 i optien installed

Rev oty AT2 1sted 21 January 2032
Doumen! Huier G341 530075 Pugn Rot 1t
© Aglent Tecroioues, inc. 027
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A tent 5100, 5110 Preventive Mainienance Checklist

Consumed PM Parls

Product or Model# Quantity

Part Description Part Numbar whers used consumed
] ) GOO104, GEOTIA,

Aial Pre-Optie Window GROID-£E214 e 1
Radial Pre-Qpre Window 6801068015 Al )
Agilent Cool Clear Costant Fluid 57930037 g‘g:i’_,"l'u:':j:f' |
Purge Gas Filter CBINGENZE ' 1
i vilet futer 48394 69002 i \
High Cagaciy Ar Fltr GBINC-AE1ES Optonsl -
Rator seal for -7 pod valve ir AVE67  GB94-60002 GBASAA/GEA95 -
Rofor venl for 4 part valve far AVE4 GE493-60002 BE443 -
R soiton o e STRATSITIE 00013 — \
Ba connector 2.8mm 1 Smm N 41080124 PS4 1
PYC wasle tubingBam od k Smm i 2 GR410-G0ZT 54 '

Additlons! Parts may be required from englnser's stock:
X i dimve belt 2410047500 8P53 -
2 s give balt SAI0C4T400 5P53 -

Fe‘;:teﬂ.ll: pump fubnng, P¥C SabaFler. 3 3716045900 sPea -

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

B/smion Not Applicable.

Product o« Model# Quanticy
Part Description Part Rumber where used conyumed

Hension' A CZ dusued 21 gan sy 2072
Dourment Humber GO014-50078 Puge!2 ot
© Agllen: Tecnalogies, lnc, 2072

- Agilent

Metrological Center
SCi ECO Services Company Limited

3372 Moo 3, T.Banpa, A Kaengkhgi, Saraburi 18110
Telephone : +66 2 586 57924  Fax : +66 2 586 5109

©ISCG

CEMENT-RURDSS MATIAIALS

O

CrossLab

Frem kgt 1o Do

Agilent 5100, 5110 Preventise Malntenance Chockfist

Signature Page

Service Engineer Comments (optional)

if there are any specific points you wish 1o nete as part of performing the installation or other
iterns of interest for the customer, please write in this box,

Service Verification

Setve Requast Number Date Service Coer pleled
00253 feb |, e
Scrvce Engineer Mame Custorer ke’
Iliaon \u:haijr‘
Sprvice Engineer Slanature
Blean
Total nurrber of pages in this docuTenl:
"

CLstome: Sgnaturs

Reapn ACZ lssued 21 Januay 2022
Decurrert Humotr LEI-9375 eage kot
© hgiom. Tecamiogies Inc 2022

Metrological Center

SCG SCi ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Sarabur 18110
Telephone : +66 2 5856 5792-4  Fax : +66 2 5856 5109

CHMEKT. I DU MATERULY

Website : www.scieco.co.th E-Mall : calibrate@scg co.th Wabsile : www,5ciac0,co.th E-Mail ; calibrate@scg.co.th
Certificate No, T231676 Page 1 of 6 Curtificate No. T231676 Page 20f &
Certificate of Calibration Calibration Report
Equlpment 3 HEATING BLOCK
Equipment : HEATING BLOCK Draie of Calibration : 12 September 2023
Environment 1 Temperature ¢ 208231 °C
Manufacturer : Environmental Express Line Voltage : 221.6-2263 V
Relative Humidity : 55-65 %RH
Model : SC 196 revizwey JaMapn .
i Conditian of this results of calibretion :
Serial No. . G9T4CECWIZ85 #PPROVED BY 9@’,}{1&;’!«! |. This cquipment wax celibrated by insert 20 standard thermocouples type T inta its chamber |, Ihe other one
- /03 i95 standnrd thermocouples Lype T use for ambient temperiune measurement . The calibration was dene in according
NEXT CAL. DRTE %% - o WI-T20.
ust de : BKK_EL00S4 o
Customer Co = All data show below were final values and the initinl dnta from customer request . The iemperature scale used
. . was boed on (TS -90,
ID No. : T5306A3 2, Reference Standand Instrament :
Instrument Model Insirument No. Cenificale No. Duc Date
Customer 1 ALS Laboratory Group {Thalland) Co.,Ltd. TC TYPET TNZI-TNID T230014 19 January 3024
TC TYPET TN3I-TNAD T230014 17 January 2024
104 Phatthanakan 40, Phatthsonkan Rd., Khwaeng Phatthanakan, DATALOGGER 349704 Tist T210014 17 Jnogry 2024

Khet Suan Luang, Bangkok 10250

Customer Location : Acid Digestion Lab

Date of Receipt ¢ 13 September 2023
Calibrated By H Sanei Musikawan ( Site Calibration Manager )
Approved By H { Sujjar Naknakred (Site Calibration Manager )

. % SEP WD

The uncertainties are for a canfidence probability of approximately 35%.

Date of Issue

This Certificate is Issuec in o with the fons of ditation granted by the Thal Laboratory Azcredilation
Scheme which has assessed the measuremen capabliy of the laboralory and Its traceabllty to recognized national
standards and to Lhe unils ¢f measurement realired ol Lhe comesponding national sandard laboratory. This cerlificate may
not be regroguced olher than in full except with the prio: written approval of the Metrological Center.

EM-L12 {00557

3. This cenificate is traceable to :
National Institte of Metrology ( Thailand ) through Metrological Center { NSC-TISIFTS 17025 CALIBRATION 0244.)
4. Condition of calibtuted item ! good

Equipment Deseription :

Time Constant 2 Bour 20 Mimte AL 95 °C

Fresh Air Damper ] Opea I:I.\rﬁn I:IM:diuln I:IMnx
Close

[X] Not Avsilable
5. Adjusunent @
() withour adjusunent (X ) after agjustment

Approved By.

FM-L13 108730-05-57



Metrological Center
SC1 ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhei, Saraburi 18110
Talephone : +66 2 686 5792-4  Fax : +66 2586 5109
E-Mail ; calibrate@scg.co.dn

©ISC SCG.

Woebsile : www.scisco.co.th

Certificate No.  T231676 Page 3 of 6

Calibration Report

& .
ks A Ny T™H
oicts | i Thote1? m

THIY
oke?

FRONT CONTROL

Approved By,

FM-L13 1087300557

Metrological Center
3CI ECO Sarvices Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax . +662 586 5109
E-Mall ; calibrate@seg.co.th

)

GEMENT- BUA DS WITERLY

Websile : www.scieca.co.th

Centiflcate No T231676 Page 5 of &

Calibration Report

Measurement Results

Calibration Polnt Average Siandard Reading nt cach position ¢y
R1 Holel-Hole§] TNZL TN22 TNZ3 TN2d TN25 TN26
CAL POINT Moy 105,23 104.32 105.42 105.25 10444 10527
103 Min 10454 103.95 185.13 105.04 10411 104.96
Avempe 10500 104.13 105.2% 105,15 104,28 105.12
R2 Nole7-Holel2| TN2T TNIR TN29 TN30 TNI1 TN32
Aay 105.30 10512 105.1% 105.22 195,12 108,16
Min 105.31 10452 10496 105.00 14,92 10497
Average 105.20 105,02 10507 105.11 195,02 105,06
| R3 Huleld-Holel8) TN3 TN34 TN3S TN36 ‘TN3? TN3Y
Max 10337 105.63 105.02 104.50 104.68 10319
Min 105,17 10537 104.75 104.5% 154.50 105.00
Average 108,37 105.30 104.88 14,49 1o4.80 105.09
‘ 14 Holc19-Hokld4; TNI% TN4D TNIL TN22 TN TN24
Max 10531 104.4} 106.41 104.71 10563 105.82
Min 105.08 104.22 108,35 10441 103.37 105.56
Averape 10819 104.33 106,28 104.56 105.50 10569
,_ RE Nole25-Holedo| TNIS TN26 TN TN28 TN29 TN3ID
Max 104.55 10626 10334 10578 105,59 10587
Min 1.6 10596 101,08 105.56 10836 10546R
Average 104.8F 106.11 10321 105.67 10548 105,77
Ré Helc3i-TEaleds) TN TNIZ TN3 TN34 TN TN
Mux 195 104 86 10480 10520 104.50 10429
Min 154 104.63 }04.59 105.00 104.32 104.18
Averuge 10463 104.75 10469 19510 104.41 104.28
17 Hele3?-Huled2| TNIT TN38 TN TN TN2L TN12
Moy 16430 104.90 104.83 104.68 104,88 104.85
Min 104.00 M7 104.66 10447 104.63 104.52
Avenage 194.19 10481 104.75 184,57 104,76 104.68
RE loled3-Holedd] TN TN TN25 TN16 TN TR
Man 105.71 10585 103.3% 105.61 10542 PLAL)
Min 105.45 105.6) 105.14 105.27 105.1% 10454
Awerape 105.58 10573 105.27 10544 105,30 105,07

Approved By, ;

FM-LI2 108720-05-57

Metrological Center
SCI ECO Services Company Limited

33/2 Moa 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephene : +66 2 586 5792-4  Fax ; +66 2 586 5108
Websile : www.scleco.co.th E-Mail : calibrate@scg.co.th

$ISCG

‘CEMENT-SALDING WATEMALY

Certificate No T231676 Page 4 of 6

Calibration Report

Measurcment Results

Callbration Polnt Aversge Standard Reading at cach posiifon ('C }
RI Haolel-Hele6|  TN2L TN2 THND) TN14 TN25 TN
CAL POINT Max 9501 §4.41 95.20 9541 .51 95,17
55 Min 94.57 9295 9415 54.02 9400 94,72
Average 94.79 5418 458 95.17 9426 94.95
2 Hole7-ttolel2] TN2T TN15 TN29 TN30 TN3L TN32
Kun 9536 9543 95.12 90516 9335 9487
Min P4.54 9495 94.72 94.71 9490 9457
Average 95.15 95.19 94,96 9494 95.13 94.77
R3 Holeld-Helel8| TN33 TR TNIS TNIE TNIT TNIg
Max $5.37 95.50 $5.22 95.2 95.33 55.M
Min 94.9¢ 95.08 T8 494,82 9488 94.96
Avcrage 95.18 95.30 95.00 95.0 9511 05.13
R4 Holel9-HolcZd)  TN3Q TN4D TRI1 TN22 TN} TN
Max 95.5¢ 94.42 94,52 94,24 94,63 94.67
Min 9521 94.06 .13 93.KE 9428 9427
Averape 9540 924 9433 94.06 9445 9457
Tt Hole2S-Hole3Dj TN25 TN16 TN21 TN23 TN29 TN
Max 95,19 9538 0293 95.30 05,14 §503
Min 94.81 95.01 92.56 94.95 84.79 94.70
Average 95,01 95.20 935 §5.12 54.96 487
Tt Hnledl-Elaled6éy TN TNI2 TN33 TNM TNIS TN36
Max 94.63 94.90 Q477 943 8424 93.87
Min 94.24 94.35 9444 5198 9392 03.56
Average 54.43 54.72 94.60 [ 94.0% 93.11
RT Haled?-Eloled2|  'TNIT TNIS TNID TR0 TN21 TN22
Max 9430 8444 94.04 9381 9489 95.35
Min 83.95 §4.05 92,62 9148 439 94,50
Avernge 94.13 §4.24 D3.86 9165 441 9512
I RE Holed3-Holed8] TNI3 TN TN2S TNI6 TNI? TN2I8
Max 95,99 95,63 95.28 9529 0545 S4F7
Min 93.57 0515 24.82 94.84 94.99 9 4R
Average 95,78 §3.39 9505 9507 9332 9464

Approved By. L

Fh-L13 10% 30-05.5%

Metrological Center
SC| ECQ Services Company Limited

33/2 Moc 3, T.8anpa, A.Kaengkhol, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +B62 586 5109
E-Mail : calibrate@scg.co.th

Wiscc

Websile : www.scieca.ca.th

Certificate No. T231676 Page 6 of &

Calibration Report

Measuremen| Results:

HEATING BLOCK Temperaiure Disiribution

Reading (°C)
setlag (°C) Stabllity (3°C) Uncertalaty (£°C)
Mir  Max Averape
1000 1003, 190.5 100.4 028 081
1070 107.0,107.1 1071 019 (R

* The quored unesnainty exclude  uniformity

The ealibratlon result spply only the above calibraned item.

The resilt of vest wus found eccurate a5 shewn on date ard place of test only

The reported expanded wisoniaingy is based on a standard uncertainty multiplicd by 8 coverage factor b which for a w-disiributive, providing

a level of confidense of appreximately 95 % .

Approved By.

FM-1.£3 108:30.05-37



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

Bangiok Tel: +568 9206 6851, +669 8247 2360
Wabsita : www.scleco.co.th  E-Mail : calibrate@scg.com

@/SCG

NSC.TULTIS 47025
CALIBRATION D44

Certificate No., T232160 Page 1 of 4
Certificate of Calibration

Equipment : Chamber ( Cooling Room }

Manufactorer ; KOLDTECH

Model ;. KM 320 REVIEW BY %..

Serlal N, : TEN-1012061/05 APPROVEREY . "

Customer Code : BKK_ENO0167 NEXT AL DATE %'D”M

ID No. : T2463A3

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

104 Phadhanakan 40, Phatthanakan Rd., Khwaeng Phatthanaken,

Khex Suan Luang, Bangkok 10250

Customer Location : Laboratory
Date of Recelpt 29 November 2023
Calibrated By : Atiphong Rongrat ( Technician )

H M Boonchai Suriyaweng (Site Calibration Manager)

08 JAN 204

Approved By

Date of Issue

The uncertalnties are for a confidence probatility of approximately 95%.

This Cerlificate Is issued in accordance wilh the conditions of accrediiation granted by the Thal Leboratory Accreditation
Scheme which has esagssed the measuremant capatility of the laboratesy and Its traceability to recognized natlenal standards
and to the unlts of measurement realized at the caresponding national standaed laboratoey. This certHlcats may net be
reproduced sther than In full axcept with the prior written approval of the Nuticlopy.

FM-L14 11518-0B-66

Metrology

SCI ECO Services Company Limited

©/SCG

Metrology

SCI ECO Sarvices Company Limited
332 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 13110, Thailand.

@ISCG

NSCTIEN-TIS 17028
CALIGRATICN 0284

Certlficate No. T232160 Page 2 of 4

Calibration Report

Equlpment : Chamber { Cooling Room )
Date of Callbration : 6 December 2023
Environment : Temperature : 234249 °C

Line Voltage *  2114-230.2 V
Relatlve Humidity :  55-65 %RH

Condition of this results of calibratlon :

1. Thisequipment was calibrated by inscrt L6 stendard thermocouples type T into ju chember |, the pther one.
standard thermocouples type T use for amhicnt termp . The calibration was dene in according
to WI-T20 ( based on ASTM E145-94 (Reapproved 2001) ond AS2853-1986 ),

AT data show below were fins] vahies and the initial daia from request . The 1emp seale uged
was based on ITS -90.,
2. Reference Standard Instroment
Instrument Model Instrument Na. Certificate No. Due Date
TC TYFET TN161-TNI70 TZT13 10 April 2024
TC TYPET THI71-THLE0 T130773 10 April 2024
DATALOGGER  24970A Ti49 T230773 10 April 2024

3, This cemifieste is tmeesble to 1
Mational [nstituie of Metrology ( Thailand ) through Mewological Cenler (NSC-TISI'TIS 17025 CALIBRATION 0244.)

4, Condition of calibreted item : good

Equipment Deseription
Time Conatant 1 Howr 0 Minwear __3_°C
EBreshAirDamper [ JOpen  |_|Min  [] Medium [ Max
[JCtose
[X]Not Available .
5. Adjustment :
( X} wihoul adjusument { ) after adjusmeent

Approved By. M

FM-L15 1181 B-08-66

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

@ISCG

NAC-TE-TIS 37028
CALIBRATION 0244

332 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 4110, Thaiand. iR
Certl{lcate No, T232160 Page 3 of 4
Calibration Report
15F
104 ] 2
1 T T ] 3A
| 164
8F, : : 4F e
duv
134 T
i Nee—meo- 3
T ’/ !./ IErY
R4 Hnert 1 !
’ H 1
. :
- }
1al2 1 }
1 <
168 W 5A

C=Cenire, F=CentrcofFace, A=Comer, E=CentreofEdge

1IC = THI61 12F = TNITZ
2A = THI62 134 = TNI7}
3A = THIGY 14a = TN174
4F = THI&! 15F = THI7S
5A = THIGS 16E = TH176
A = TNI&6
TP = TH16?
BF = TNIGB
FA = TNIE
104 = TNIT0
HF = TNITL

Approved By. M

FM-L15 1127180866

Certifieate No. T232160 Page 4 of 4

Calibration Report

Measurément Resulta

Average Standard Reading at each position ('C)
Callbratien Point  |'THISE| TNIS2 | TNIGS | TNI64 | THLES | TN166| TNIST| TNI6S | TSR] TNETO] TNITI | TNIT2

A0 2R3 | 334 | 255 | 46 343 1 376 | 325 ) A | 539 | 330 | 338 | 342
TN173| TNI74| TN17S| TNITé

333 | 339 | 35 | 34

Chamber { Cooling Room ) ‘Temptruture Distributbon
setmog Resdling ('C ) A .C b ° o . Coverage
o |
LI Max | Aversge verage { C) | Stability {+ C} | Unlormity ( C) [Uncertalety {+ C) Factork
kL3 28,41 LE 336 L 100 130 109

The ealibration result apply anly Ihe sbave callbrated lem.

The resuliof irit wi fownd accurais 22 shown on date and place & test anly.

The reported expanded unceriainty i bused on a standard uncertainty muliphied By ncoverapa facor k which for a t-distribution,
providing & level of confdence of spprocimately 95 % .

L}
Approved By, ' > ‘ “

FM-L15 119/18-08-66
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'éﬁ Certificate of Calibration é(B
9 ‘ J
53 1CS-2100: Anion (ID#659) 6
() This cactificate s to verlfy that Instrument below are callbrated \Q)
3 3
\ by Archemica Lab €o,, Lid. (?"
u )

€ ICS-2100 §/N: 15010977 ;g*
v AS-HV  S/N:5450A36659 ‘@

19 For o)
) g
’Q()E ALS Laboratory Group (Tpailand) Co,, Ltd. %

c Operator Signature: Date: Jan 12, 2024

)
'(‘ r.Nutdanal Laeckhwan, (:}
{- {Mr.Nutdanal Lackhwan) ,\

;(\(ﬁ Application Chemist - ))2

#2022 by Aghanl Teehnalogles Apilent Crosslsh Complisrics Services

Qverall tntet Pressure Accuracy Test Stafus
EPan e

GC Ovan Tamparature Accurscy

Hame:
Selpolnt Status: )
Zone: L?vnn J
BatpainiiActus]
Temperatura: S
Acturdcy; 0.0 B
Agient Recommendad: f= s o salpoint in K tles e C
|c= 1.0 % selpolnl in K ]
[Pli‘ ] - B
Zone: jovan | B
SwipointfActual
Temperehurs: fees — Jiwd e
Acouracy: e e
Agilant Recommended: R ET) % sutpelntin K y
= '1.0___7 % setpoint In & )
Ovarall OC Qven Temperature Accuracy Test Status
fPose_ . i
QC Oven Temperatura SLabillly C
Narma: - T
Setpoint Slatus; I;l:
SatpolalAverags o )
Tamperalure; [ﬁﬁ ﬁcifﬁﬁa E'G
Stabiily:

Agllent Retommended:

Cverall OC Oven Temperature Siubility Tesi Status

|Pass " ]
frate May 25, 2023 11:05:07 AM
Eystam ID: GM-1D

Fago 2017

C- Cverall Tune El Tast Stalus

BKK_EN0284

© 2022 by Aglient Technologhs Agliant CrossLab Compllance Bervicas

Certificate of System Qualification
GC-00 + GCMS-00

System (D: GM-10

Ciganization Name: ALS Labazalory Group (Thailand) Co., Lid,

Organlzalion Loeation: 104 Patthenaksm 40, Patthanakarn Rd.. Kwang Soan Lusng. Khet Suan Luang, Bangkok 10250

Data: May 25, 2023 11.05:07 AW H

EQP Name: gi \Ag REVIEW BY Sevda T

EQP Raviskon: GC.02.52, GCMS.02.51 M

Crarall Qizfeation Slatvs: Paas APPROVED BY L0 % “’
firvon puan BBt

CDS Logom Yerifigation - GG
Logon: SESSIOMNAME

Qverall CDS Logon Verification - GC Tast SWtus
Pass

System Inspection and Basic Saloly and Operalian
Nama: 7600

Setpoint Status: Pass

Crvoral) System Inspection and Basic Safuty ang Gperation Tasl Suius

Pass

Infet Pressure ACsUracy

Name: 7680
Frent MM

Setpoint Status: Pass

Salpaint Actusl
Inlet Fressure: 25.0 psl 249 pat
LTI o1 i
Agitent Recommended: <= 12
Datm; gy 25, 2020 11:05:07 AM
Syntem ID: 10

Page it

© 2022 by Agliknt Technologles Agliant Crosslab Compliance Servicas

Tune EI
Tealad Comblnationt Fronl § Exiemal

Nama:

Swipolnt Status:

Fllamenl:

Selpoint Status;

Filament:

‘Pass

U

Scoullng Run

Tagiad Combinationt Fronl MM { Exlemal T
Injection Tower

Homa:
Sourca!

L

Sutpoint Status:

Injectian Yolme on Column;

Qverall S¢ouling Run Status
:Cu'npkcg' wed '
C

Inslrument Datection Limil

{ Exlamal TO

Tantad Combination Frent MMl

injection Towar
Name: e S o
Sourm e T !
Data: Wy 25, 2020 110587 Al
Syatem ID: aMe

Poge 34T



©2022 by Agliert Technokegles Agilant Crosathb Complince Bervices

©2022 by Aglient Tachnokoglas Agliant Cronslab Compllanca Sarvicas
Setpoint Siztus: R Instrument Details
Injaction Vielume: o Columa: Purpose
This section daecribes the as found syslem confguration,
Mirimurs RSD:
Agllontt Recommended: E petalts
Statun: Baas . System
_____ - . Syilem D GM-10
Inarumen Datacton Limit Manufachurgr Agliars Tachnologlos
Agllant Retommanded: Name 7850
Status; Flow Dot Inpit Manual Data
e e e - ) Yomperutum Data inpat Manual bala.or Other Bals Logging
Overall Elmit T ’ L C Tarmed Combination’
T tn Tt pra—
Inket Front
Mass Railo Precision Datacior Extemal
Tasted Combinelion! o anl o MM o ; b:l;ml o _T-ﬂ h LT™ Included? Ko
Injaction Tower Samplar 1
Hame: |76924 i Manutaciurer Agliert Tachnalagias
Source: [Fi-Bxradter i Type Injsction Tower,
a-lpnln.t- Btatar _ T ! Name T6IIA
Injection Velums on Calumn: Mads) Number 34513A
Maes Ralio Gerlal Number GH1BI§0003
- Flrmware Revialon Al102
RSD: jage % C Usage Samply Injection
Agllant Recommended: | Location Fronl
Syfinge Yoluma (L) . 10
s Ralio Precislon Test Sisius
Dala; Muy 25,2023 11:05:07 AM o
Sytiomits e Page 4117 :;mmlb: ::::m‘ o
Page ST
©2022 by Agiani Technologies: AgEant Grovslab Gomplence Barvices 2022 by Agie Teshnologins Agliant CrossLab CompRancs Sarvicas
Samplar 2 Dalecior 1
Manufaclurer Agliert Technalogles Mamdactorer gl Tachnalogies
Trve Tray Heme Mess Spectomeler
Nama TeaA Tyrs Mass Spaciromaler
Mods] Numbar AB14A Lacatlon Exdermal
Serlal Number CH18170137 Mass Speciromeder 1
Flmware Revision Al1.03 MWanufaclurer Agllend Technalogies
Via Hoater Noi Inslatied Typa O
Melntrama § Name 7000
Manufacturor Aglient Technologles Sorial Numbar US1825U108
Home a0 C C Flemwara Randrian G.7000.0654
Modetumher Gauza ‘ ) High Vsouum Sysiem Turbo Pump
Barlal Mumber CH18153080 Seouting Run Slandard OFK S1d
Firmweare Revision B.O205 W5 E) Source 1
Oven Type Slandard Manutacturer Agltent Tachnoloples
[olet Sourss Typs E) « Exiractor
Manutasturer Agilent Technologies Humber of Kamants 2
Hamg 7850
Typo MK
Location Front
Carrlar Gay Halium
Control ‘Type Electronk: Preasurs Contml (EPG)
Puged Inkst Yes C, (_
Inlat 2
Manufachwsr Agient Technologles
Kame 7880
Typa s5L
Location Back
Cumiar Gas Hetium
Contral Type Electronic Presawre: Control [EPC)
Purgsd Inlst Yes
Dala} My 28, 2023 120507 AM
Byslsn ID: G- ::;-In: ::::,m D5OT AW
Prgn 6117

Paga 7117



© 2011 by Agihent Technsiogian Agllem Crouslab Sompllanea Sorviens

Electronic Signature

Purpose

This signalure page was ersaied and published bocauss the ACE sign-olf ction was sxscutad, which & valld for the entira dorument,
Ingiwding sttachmants, The ACE sign-off ia an elsctronic signature that regulnas bo distine denlification companents: unique usemame
and personal passward. The Agilsnl reprassntative who has delivered ihis senvoa understands (he meaning and legel stetus of an
eloclronic signature. As a lralned affilal operalor, the Agllent Fepreseniative hes @ unique pasaword and bgon fo Bccess ACE and
wlacironically sign g documanl. (Olher &-signatunes can be applied fo (his document uslng a Documaent Conlamt Manegament or ather
sultable mathod dafinad in your dala access and contol procaduras.)

Detalls

Fult Nama of Signer; Nallepel Hengcharosn .
Logged ©On Usar Nama: natapalhengcharcan@agilanleom ( .
Slgrialure Graation Date: May 25, 2023

Reason for Signature: Exacuted prodocol and pubtishes thiy arigliat version of documenl

Ragulatory Disclalmar

Thin documen ok b prodacs) o worlly and of proper operadon. |t hay bean prepsied from our
Intoepralation of mppdeatia regulalions s wall ua induatry basl praciicas. The ' provids ol
compilance packaga, Valldation dapands upon many lactors nd ute of this prolsesl aine doea nol Agiknt kus no
promizes or epreaontalions 8¢ i s suMceacy for mny spacifia ragulatory program,

Warranty -
Aghent Tachnologlvs makes no warenly of my bind (9 this mateelol, ichuding tat nol imitsd o, ha Imobod wammnlcs of menantablity und fnass for C
& parléskit purpote, Agionl shatl sl be Bable for {or Incidental or tha

fuminhing, perfarmanca, ¢r use ol this malaral.

Bafsz May 15, 2023 140507 AW
Syatam : amn
Pogo&i17
©3012 by Aghient Technologhes Agilent Croxslab Compllance Services
ks Hlama: ranapan hangehaoan Syrtemid: 0uAD
Honnama: ASSHHWXILS Prinl Dete: Moy 33,3025
ALS_GH-A Transaciion Ig 1
ime Tanmwtion  Aciviy Trpa of Tranzaclion Cptkonnd Informalon
S Periorrad
Map 32, 0 FOXOT PN Siard Exsclior G0 Logon Yeicalon - OC © None
- Cupiaie M
hawy 37, 070 20033 PN End Erscuirn CO% Logan Varflealon » 6G | Run Gownl: 1
+ Cuaatinbent
May S22 ZMAEPM B Exacuion Tyttom Inapection and Bass  Ner
Badaly s Cpmmion - 7840+
Tuabstvn Taat - Ha soipiny
it
Way 21,2013 TA50IPU  EMD Exvcuton Gratam apacton st ik Pun ol 1
Sabely ared Oparation - 1890 -
Suntiatve Tou - Ho satporis
(LTS
May 22, WIIISITPE S Exacution it Fressute Atcurncy s Front Now
MU « Fres e Coctratied Wil
<51 7R0 pul o < 1.3
WO, AT End Faeadion It Frowa o Ascurecy « Fron - Run Counl s 1
AAALE - Prass e, Coneaiee il
~E 40P Wied
My 2,203 LM P Bl Envcidan OF Cum Terparaius Hae
Acoureey - TR - Temparpure
: Oren- B 2T L 00
AND = 10 % abntin K
Muy 22, AL ZIMABPH At ] OG Cusn Tempansus Mot G SRy
Aocueacy - TEME - Tomparanae
iCwvin- A IDOG =L 1l
AHD e 1.0 % e N K
Sy T DD LM PM End Exseuion GC Oven Tampanrtue Fun Cound ;1 ("
Attty - TEAD:  Tamurwiars -
+ Cvan s B 2300+ Levm 1.0
AND 42 1.0 % satpori K
TEL ]
Pala May 25, 2073 11:05:07 AM
Fyster 10: om0
Paga 10T

©3022 by Agllam Technologle Agllont CrozsLeb Complitnite Barvices

Usar Nama, netuspil hangthrcen
Honlnama: ASBHKWX 285

Systam 8; GM-10
el Data: May 25, 2022 11:05:00 A

ALB_GK-10 Tramsaction lig ¢

T Tansuchon  Aclhly
Haly Parformad

GamdonCroated  enskn Hare
Confiureion  feuskn Waoma
My 22, 202313230 PW Autd Enthiamant [

Topw of frunsmrtion OptiomH Infermation.

Wap T2 2021 VIZYOPM A
a3, TIPS 192300 Bt

Linse 34 FiskiEngioaer pesd
oat not meuire a4 bk
com

MayIL 2000 1ATAB U Ao Toploaed  Smen 0P dusi o prieary

AremARcomented] Proto
cat Rahilon Q02 83]

£ Gvinin ox hparabid
woriqa TR

Filk poury
[PrOKCOPILVToNY
oA E G I
o, ECR Kl Ram:
[Debin 02 514004 EQF *

Mama;
T L e |
Moy 22 XDVISTRPU BN Corfguaten  Zewlon Harw
Miy 2z, 2731 Bl Qualfoaton  Saruen «

Moy 22,2003 12755 PM S Exwcuon TS Lngon Varfleation + GC o
- Catiatve el

My TN T AM UK Cascuron £05 Logon Verleion . GG | Nooe
- Gunltater sl

May 22, RV ZOEI P Bt Exacufin, Ingriment Datecton Lind - Kone

Injaction Towas, Frond MM, T
- Baaren: - E1- Enfracior - RAD:
L{armaf ov 1200% - ASOL
(el T <= 1.00%

.11e

Cabe Mary 35, 2021 110507 AW
Systam [0: aw10

Page 917

©2022 by Agllnt Tachnologlas Aglienl Crosslab Complance Servican

Uner Kante: nutapal hengetoroon
Homtname: ASEXKYICIES

ystom Id: GHAD
Pt Gate: May 25, 2023 110508 AN

ALS_GH-10 Tranaction g ¢

Thma Tomeecion Aty
Hatr Pacfarmed

May 22,2023 23555 P et Excubon

Trve e Tronsaction Optlonalinformition

G Oven Tompensrs Moaw
Arcuracy » T, Tampbohith
1Ovn B S0 s hiam el
AN <% 10 % et in X

ey 71, 21232384 PY Slant Cxvaion Imirumant Cataelion Liml] - Nene
Trpation Towe:, Front b, TG,

« Bauro: - El- Exracioe - HS0
L{armal: «= 1200%- RSOL

{RaL T <= 1.00%

May 2. 20232 [ Execullan. Bauling Funy - Bacten Towsr, Hone
Frovt MM, TQ: - Jource: - E}-
Exracion Panal GEMS

Sysinm PropRibon .

Inpinyman) Datrilics Ut - L)
Irjociion Towsr, Fram M, 7O

- Sownn; - E1+ Extracr + RBD

L pAmag: o 1200% + RSDL

1Ret, Tirmk < 1008

May 27, B2 XA AM Sun Esciion

May32, 300 31201 PM Bisa Buscyton Wans Raio Procision - injacion Noe
Towst, Frant Mo, T

Souros: El - Exleacier - L (80X

- 500%

iy 02, WD NATAIPN S Exeaution, B bran Tamparahure Ko
Accuracy -t « Terpatshae
10w -5 1000 G- Lo sm LD
AND4E 1Y% pann K

My 2L, XTBIT PN S Exscin G v Tiehpuraiott e
Ferurecy 7890 » THTGATILES

+ v+ 5 DI 1 LE»=-18

BHD <2 10% metpind 8 X

by T2, 2070 BB FM At oHa 03 Owen Temponpmrn
Ay « TON: - Tampemre
: Owpa e B ARG - Li3wo10

AHD == 1.0 % wipoind I K

Maruel Ciels Erary ‘

[

Dl May 23, 2023 41:05:07 AM
Sysam I aM-10

Pega 1117



© 2022 by Agilerd Technalogles

Uner Kama: naltapat A mistimrass
Houinama: AABRKWXIES

ALS_GNE Trammaction log :

Peint Data: Mey M, 2ord 41

Aglient Crocalab Compllanse Scrvices

Systamid: Gt
kAW

Tirs Yranasrton

Bu

acthhy

Purtoimed

Top of Travdnstion

Optipeal Ikarmation

War 2 200 X10.07 FM Eed Eowoulion

Way 22, 021 330,01 P

ipy 2, UE) 3:39:10 P14

May 22,2003 4:00:60 P Eugcuion

Iy 22 2089 4:83:00 M
Muy 22,2023 4:03:52 P

=

M2, IA0%MPY D

Exscyfion

G Oven Tamoarnte
Adouracy » T80 - Temparskra
L0 B IDECLisn a0
AND €= 1.0 % oot I K.
Beruting Rust » nferction Towee,
Frort M, Tans 5otk » E1s
Exracaor Padt of GEMS
Bysam Propacsion

iakramert Dtewfon Lonil -
Injection Townr, Fronl iad T:
~ Stvten; + 1 edmaer . AEQ
L Vhrsa w1710 < RSO L
(Rt Thma): ¢n $00%

Run Coumt .1

Hona

Nore:

{FRnt Tima), o= 1.10%

<GC Dwer Tompurslure Siahllty
- T80 - Toirperaturn | Dwen

G4 Own Temgorshurs Suunkay
- I - Tomouratire : Owin
B 100.0% - s == 05T

O Cvem Tarpursiurs Subiny

=453 - Tomparuiura : Dvan -
&L 5T

Hons.

Marwal Duis Enry

Fum Courr ;1

M2l DSBS M Al Soron Norw C (‘
Miy2i, 214000 M Batan Noms
Wy 24, 2027 1045 PM Audd Nona '
May 25, AT AN e Zanin Nens
Nay 73, BRI 102702 AN o Benioofisioadpd Santin Noow
Paga 419
Cale: by 25, 2023 11:05:07 AM
Bysinem I0; GG
Page 12117
©2022 by Agllent Tachnologles AgiEan! CrossLab Compliance Services
Uger Mama: nattapal hengehaisan Iyriamid: OHD
Howiname: AAB K KWOCHS 1y 25, 123 11:85:00 AM
ALA_OM-20 Transmeiion log £
Time Tonuscion  Activty Typt of Taniarton Cpticts! irfommation
sue Prriomad
Miy 26,2023 102838 AM Aol Dala ‘Scasing Rur » Injeclion Tomor, [ Koy Pt !
Flon kM, T+ Boarsar Bl DillasaHinGTUSHidits
Exvuron PuAalOCUS  VigaeohD0 IS0 010
Swiem Prepamton
May 25, 2020 10904 Al Tt Exesion oenting P octn Towar, Aun oars: 4
Fromthi, T - Bowrca: - El-
Crackn Pt ol GEMS
Bystem Praaerin
May 29,2033 103925 AN i Exmtn renNDHCA Ll Noe 'S (
Tecion Taws!, Fiomt ML TC: .
- Souros: - El» Exractot s ASD
L Pheval 4 1200  RAD L
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€1 Exirpior Fipmerd
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L [Ama); <= 1200% s ABD L
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Inioction Tomoe, Fronl Mall T, DAURnbyniatOCRE TS
« Bowmce: - Bl - Expicior sRBD. VigTmnf00_TOITAL 00RO
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L{Armik <= 1200% -RIOL
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Tawar, Front 4B, T - DWanHuniGCMS et
Bourx: B+ Exirackr - L {REDY. Wqwnd00_HOLTMAP_01.0
GO

May 29 000 104D AN Audd Dala Ma3 R Procis - ickion. Oais Klsa P
Townr, Fromt MM, TQ: - DML HIRNGEMSITAL
Boarce: €)- Extracior - L {REDY: VA gl T0TINRP 020
< bon

May 24, HED 1EMAQAM Audh Dsla. Waks Rt Froli$hon - iInjedion Dt s Path b
Tawewr', Frond WL TR ¢ CrknaaHu i AGEM S 'data
Sturze E1. Exracia + L [RSD]: UatiO0_TNMRP,
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May 28,000 10:3045 AW Audlt ools pms Rafip Prackslon s wiestion Daln Hay Pt
“Tower, Froed WM, TG: - oatHurko)CHS et
Sowe: El- Exracior- L (RBD): iglenhOO_IGITHRP_M.D
24008
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May 28, 2003 10304000 Ad ons ACHEE RSO0 SYRILIN + injuction Dl Fet Paih :
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Houics; E) - Extritar - L (AIDK WiGRaRGOK_ICZIMRP_00.0
R 3A0%

Wy 78, 7020 103407 AN Ered Fmeilin Winaa Rotio Proclaion s Infection Run Count: 1
Towst, Fiool WA, T0:»
crca. E1+ Extraciar s L (RADY
<= 5.00%

May B5,2020 109102 AW Erd sl Bewon o

Pagabiv
Dals: My 24, 2009 (1:0507 A
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Bara Scientifis Co., Ltd.
968 L Chu Liang Building Floor Ramad Road

Sllom Bangrak Bangkok Thailans 10500 Nl
Tel . 02.0324300 Fax ; 02.6375495-7
Bara Sclonttlc  www bsrascientiic.com WaCTHLTE (et
7 zelont TR 4

Certificate of Calibration

Number of Page(st told

Cerificoe No. BECC-UV-357/23
Equipment UViVis Speclrophalomenor - 'l k‘
Model Uv.1300 Y

" REVH ,S'l .J)
Manufaciurer Shimadza EWEY .0} -
Serlai No. A11454008533CD / A
1D No. BKK_ENDO13 APPROVED BY
Date of roceipt 15 Seplembder 2023 ’ ’
Data of cakibration 46 Seplember 2023 wextoaL, are 13190 S04
Dato of lesuo 22 Seplember 2023

Cusiemer nama ALS Labaratory Group {Thailand) Co., Ltd

Address 104 S0 Phattanakan 40, Phatlanakan Read, Phatianakan, Suan Luang, Bangkok 10250
Tempozature {23.4-247)'C (On sitg)

Humidity (55.5 - 61.2) %RH {On site}

Equipment eondlilon Good Dperation

Callbration Locatlon Organic Prop

Calibration Procedure  In-housa methad WIUV.702-01 based on ASTM E275-01

Traceablity Wavelangih Accuracy is iraceable 1o cortficals No. 95917 and 95918
Pholematric Accuracy is iraseable lo cerlihicatn No. 85937 and 85824
Stray Light Is Iraceable (a cerlficata No. 5908
The abovt certificate arg tracebla lo 51 unit shiough Stama Sgientific LId.
(UKAS aceradited calibration laberatory NO. 0658)

Callorated by K Wanchana Janigey

Approwsd by

e

Mr.Kanchlt Choothep
Tachnica' Manaper

The abave resuls are wah ezgusly
ACRMSING 1N 1e0aM F Codifuple Bnd puli
exeeptin il | awPhour v,

© 2022 by Agilem Technaologlen

Agltant CrossLab Comgllante Services

Brsiamid: GH10
AN

: P It ngEharven
st Hamei netapat et Print Gata: May 25, 2022 195

Hastnamy; ASBIOUWXTES

ALB_M.10 Tramsactionbog £

Time F———— Typs of Transasiion Cplenal Infosatian
Partonn ]
Miy2s, 2023 103102 AM Gt Repertirg Sewid Moo
Vay 28, 2023 19:06:34 AM At Facotrg Sansions m:‘m’
C
Paga8/9
Dals; May 25, 2023 31:05:07 AR
Syatem IO GM10
Page 17117
£ - — s e —- I p— e
; Bara Scientific Co., Ltd. ,
| 68 U Chy Llang Buliding Fioor? Ramad Road i
. Srom Bangek Bangkak Thailand 10500 Rz
Tol: 026126300 Fan . 0263784067 ] .
Bara SclentHic  wewbaresciontic NIE TSNy 170
| Certifi f Calibrati "
ertificate of Calibration !
Cartificate Ho, BECC-UV-367721 Number of Page(s) 2cfl
Callbration Rasulta:
' 1.Wavalenglh Accuracy
| Certified :
i UuG {nm) Errar (nm) Uncortainty {+nm} .
Vavalangih {nm) !
. 24170 24167 003 0.18 ,
334 02 33403 001 018 !
H
41852 41859 . 0D 0.18 :
57260 57314 8.15 018
B78 41 gran Q20 018
|
2. Photomatric Aczuracy (UV) !
i
' Wevatangth Cortlfiod e (4 E "~ Uncortainty (s
rror ncel ni [+
Inm} Absorbance (8) 3 .
235 £.0600 0.6000 0.0000 0.0075 i
07467 0.7460 00007 0.0075 ;
257 . 0.0000 . D.0000 00006 D00
0.8662 08648 -0.0016 0.0078
313 0pox 0.9000 0.0000 00075 i
02904 02608 0.0004 40075 !
250 €.0000 0001 0.0001 0.0075
G.6428 0.8415 00014 0.0075 i
“CNR = Cuslomer nol reques! '
. The above resuls 18 wILe ex Ly RETESE B3 mertan i Rt
i ALVOALS NG 11 18PAM Y Conizpie 8ne pibl Ba Lrombtes o e skal fe
B oxegatin tull, witl ten appoval ef tne Sani S¢ ortfic Ce Lid
\ - iy e e i : - — e A

FMAN-TU802 Rev 01 {2301%63)



Slicm Bangrak Sangkok

Bara Sclentific  wwwbarsscientific.com

Cerificate No. BSCC-UVIETZI

Callbratan Resulls:

Bara Sciantific Co,, Ltd,
564 U Gho Llang Bullding Flte? Ramad Road

Thalland 10500

Tel: 026324300 Fax: 02-0375496-7

Certificate of Calibration |

Sy
o Dl

i e
wmur |

]

Number of Page(s) Idd '

3. Phatometric Accuracy (Yislble)
‘Wavelength Cartified i
<nmg Absarbanea (4] uie (R Error {A) Uricartalnty (s4) i
0.0003 0.0000 20000 H
00 05783 05789 oco1
0.7628 0.7624 0.0004 00042
10700 10216 2.0010 00042
0.0000 0.0000 20000 0.0042
. e 05821 05625 | D004 0.0042
J_brss ] L.oFsz -0.0003 00042
09985 0.6989 0.C004 0.0042
i oo .0.0000 . Pooto 0.0042
: 2650 . bsnr | _0522% 0.0002 06042
©.6880 0.6873 00007 0.0042
0.9487 0.9486 0.0001 0.0042
0.0%00 00000 0.0000 _ _ 00042
40,1 0.5207 o521 2.0004 0.0042
i _ .. pesmy 06860 00013 00042
i b ga5g 0.8944 00015 0.0042
. 00000 0.0000 20000 0.0042
! 5.0 05544 0.5538 00008 | __. . 00042 ,
07289 07236 00007 0.0042 !
opaz 10928 D017 00047 :
£.0000 0.0000 OO0 0.0042 |
250 0.5616 05612 00004 00z !
' 06827 06008 00018 0,002 i
i 5.0881 3.0866 00013 0.0042 !
! “GNR = Gutlomer nol request I
I
4.5tray LIght® I
B Standard Unlt Under € =] '
cut-el lenght fnm 1 (em) [ Tr 0| ance (A)
200 850 11nm 200.55 | 00770 ] 20104 :

Tha Siay | pht transm asion raterenca is less then 9.0%T end Siray hght absorbance refarenca Is graaler than 2,008

“Suaay Lighl not NSC-ONSE Accradit

Thi MHASUTBMNT UTCHRLAINTY & BASS 07 8 EANGHNI L Zrliemy Muldink by & Covitage faclor ke2 prond ng & lavel of canfdence of approsimaluy 55% .

od.

***End of Cerliflcate™

Tne abowt: 104ults are vaod erckniply iar thio calibraied demis) 2L menion i
I

Anvetising the report ! Ganifcele and publi
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Service nsirument:

FRANV-Z08-07 Aev 01 (220163}

Survica Conlirmation Number: 6304837670
Sorvice Contirmation Date: 05.04.2023

[ paremt Auﬁ

1000 | B185-5850

1GF-MS Checkout Selitions | 100

Additlona) Infermatian:

Pagnioald

100 % coverad

Wslr - Madat Dlscl}p!iun Surial Num‘u!r. o -Svﬂl.s-wrliandlt
Numbee ) | PRV K -
SY5-IM- | ICPMS 74900 Syatem
1900 - . . IR J—
GBA10A | SPS 4 Autossmpler BNBAATZZ [ ICPMSTIN0 SYSIM.7200
GE4114 | ISI5 2 far Agilen JF1E510227 ICP WS 7900 STSIM-7300
0 - ——l
632924 53 B {1CP MS 7800 SYS-iM.7900 i
(64034 | Agilent 7600 [CP-1S ICP M 7800___ SYSMIG00.
Service [tams:
hem | Service/Part # | Dusesi tion_ |_aty iEnticlement _|Service Slgr}‘ Servite Enti__
1000 {E0O Enterprisa Dperational 1.00 | Agreement 06042023 | 06.04.2023
Quallication Entitlement -

Enlitlemant -
100 % eovered J F——

Aot Technologics {Thatand) Limitsd T
U GHY LUANG BLDG. 2L7F UNTT AD
64 RAMA 4 ROAD. SHOM, BAHGRAK
Barghok 10508 Thailard

- Agilent Technologies

Customee Contact:

ALS Laboratory Group (Thailand) Co
Ltd

Head O[fice

104 Phatthanskan 40 Phatthanakan Rd
Khwaeng Phatthanaxan Khet Suan
Y2310 : 0105540004853

[ d-imchemeh com

22T158760519

Invelce To:

ALS lLaboratery Group {Thalland! Co
Ltd

Head Office

104 Fhatthanakan 40 Phatchanakan Rd
Khwaeng Phatthanakar Kheb Svan

Dalivery Site:

ALS Laboratory Growp (Thailand) Co
1td

Head Qffice

104 Phatthanaken 40 Phatthanakan Rd
Khwaehy Plalthanakan Xhebt Suan

Lacation:
Room.
Hidg

2pilant Tachnaloglud [Thallyng) Limited. Hewd Offce
U Chir Lisng, Bidg. 2247 Unit AD

308 frma & Roud, Silgm, Bangral,

Bangkek 1050 Thaitand

Tun 10 01DE542088718

+B62 637 )
+URT 92 4334

wecamirginteom

SERVICE REPORT

Custamer Number:
IN03

Cuxierar Purchase
Qrder Number:

Service Request: Sarvice Requast Date:

- [ Senvice Copfirmation:
5904837529

Senice Order
EO0GI68207

k.

REVIEWBY |

APPROVED BY §ﬂ-‘=v[“’- f

KEXT CAL. DATE Qb1 10)2

DBirect Inquir

Canwet Hame; Cuslomer Contact Center
Conuact E-mail; cee-smiagilent.com

{enagt Telephone: +882 637 6163

Conlacl Fax: +662 63243

Lowen mare sbaut Agdont's Special OHars. Products, Servlces and our
full ranpet o 3botatory piadicinky sclutiony opUrmizad ol yow
spplications and workdigws, Yisi us 3L wwww SgileNEEom . tham

Citibank NA, Bangkok Branch QRIGINAL
299 Intarenange 21 Building, Sukhumyit Aaad, Kisnpieey Hew
Sub-fisrict, Pattana Districk Bangkok 90110 Thailand

Acc.Heo: 174358007

TRE Krung Thai Dank PCL

Slam Souare Br A16/1-2 Rama | Rd.Pubu-mwan, BEL IR

Thuilend

Pogo 1of3

Sandco Information:

Serviea Canfirmation Number: 6904837528
Sorvics Confirmution Date: 06.94.2023

Probism Buscriptian:
WL.5-00-1CP WS 7900500143313

Service Provided: -

Test 00 control of instrument ICPMS = BKK_ELDJ43, Atter done all instrument test all Pass.

Sanvice Overview Code:

Rsason Code: Scheduled Service
Diagnozis Code: Scheduled Servica
Resolution Cod: Scheduled Sensce

uepnri;é Hours:
1]

Traval Hours:
12

Curiomer Fisid Sarvice
Reprasentalive Mame:
Pamthen Kurasathain

Z

Turtomer Finld Sarvice " |Bate:

[Customer Name:
Anchalee Khamjan

e K.

Pepresemuative Signaturo; BE Apr 2023
ﬁuﬁnm:r Signaturs: B Daw: - h
06 Apr 2020

Additlenal Commualx:

Pege3old
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Maintenance Protocol .

Atomic Fluorescence Spectrometer

mercur DUO /
mercur DUO plus

analytikjena

[P S,

7
&
&
=]
]
&
]
&
v)
a
.|
=
o
o

Maintanance werks basic unlt

lightness visual cheek Inside the Mercur

visual check if gold-iraps are broken

visual check if spectremeler is conlaminated
visual check of the: flubrescence cell

visual check of the absorption cell, ingl. window
reactor tleaning

check pump-hose, [f necessary change il
check swival drive (SEV)

eheck drying-hose, outpul gas-liquid-separater
lesl Bubble-Sensor

check gas Mows.

check volume Nows, reagents

recording stray light values

measuremenl with 30 ng/l

Malntenance warks Autogamplor SeralMNo- 701 739
lubricate the desing-winding (Teflan-grease-spray) T
clean the dosing cylinder, If necessary exchange it

|ubricale Ihe winding system of the height drive wilh some drops of ol

check the toothed balt

check the position of the mechanical stopper (height: 13mm )

check the pumnp rate of mixing pumg (<145 AS52, typ.75/<205 AS625. typ.10s)
check the pump rate of washing cup

check the electrieal hese connections for good conlact

check Ine ¢onnectats of the magnedic vatves

cheek Ihe dosing hose for buckling, if necessary exchange it

MR RE R RS

Wkt BT TR R >

w 23| e s Grer

analytikjena

st s farin

Serlal-No.: K170A0143  Customer-No.: i
Date: _ 24 May 2023 ___ Garied oul by: Srichai Fak-qn

with ing Op Qualification (04} O

({requires a separale OQ protecol)

[ A I -
cmpany W3 1DuBRaR wauBeTIa AL (UssmAlng) Sk
: User H
' - ;
Dapartment - -
P Haauauuijdwnas
Strast -
104 wap 40 auuRUINGS LINTIUHATS LBRAINHAN

Zp Codo, CY | nagiamuvupy 10250

ICoumry : Ussinlnn

| Phane
|

| Fax

E-mall

Mo ance e THCA TLG e e Dl | Lpeie TS L el M L

analytilijena

Dovice parametar Innmlnal actual
ovice paraméte valup valug
visual check general tighlness inside the Mercur ok m changed: m}
visual check Goldiraps ok M changed: O
visual check spacitometar !
Fluorescanca cell lok: @ lchangeds: O
Absorption cell, incl, window !o,k,: '[Zf changed: [
lens toks =4 changed: [
Swivel grive {SEV) ok [ |changea: [
chack pump hoses 1u,k,: ﬂ changed: [m]
check hoses and hoge conneclors ‘n.x.: v changed:
¢heck and clean reactor ok: M changes: T
check drying hose output Gas-llquid-seperator ‘}o.k.: Ef chanaed: O
check bubble-sansor 0K P—f notok: O
Check gasflow !

Argon pressure vatve 4 i te-tsna 1.5 bar
vamet | ot | 0183 NUmin
valez | SNMS ) 0403 Nlmin

1 . i
Valva 3 i u:a;‘m;m * 0,140 NUmin
H |
vaved MRS ) 008N
Check liquidfiow |
- 2.5mkmin |
Acid £1ml } 2.5 mkmin
Red -sgent f‘?r:';'"'" " 2.6 mimin
Sample 110??“"[“" 1Gmbmin
Adventlticus light - values vy frem file
130 [
200 Q
300 1]
350 i
400 o
450 bz
500 ‘s s
T 550 10 10
[ 575 s 4 |
&00 20 20




analytikjena

Doevlce paramatar 2:"::;“" |::}::I
lytical parametars Fl cell I
Conditions.: max,cone.: 10ugiL.  PMT-vollage:
Blank-sclution
wilhoul enrichment / FER 50 nga. | joe» 9018
Conditions,: max.cenc.; 1.7pg/L. FMT-vollage: .. 3%2........V
Blank-selution
with enrichment ¢ FBR a0 ngr. | 7> #9008
Fok.- fagtor { Itz 1 Inty ) > 3.5
IAnalytical parameters Absorption cell
Blank-selution
wilhout enrichment / FBR 100 ng/L E;LDZU&D;‘Z

Comments

Service Report

analytikjena

LM § 1% Reas, thaeng bhe, Pas prr,
brorthabir 41 24 Thabung.

e w2t e tam
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[T aviatik poea rar East I Mratondy 1t

Eomail [Frona [ Fas .

ot Mo Bacimom 2 Py, [ tew.
Inskument motel Py | SoriatNo. & 0 AS )

Tsween Ergrow_ 7 Y | o 23003 [ oo T,
| sonwae viraion No. .7 0 o

[ Rapalr (RE) & Makmenanca (P [J fnwtalistion 0N} 01 Woranty O Asolkalion (AP) O Sns Prap (SP) [0 Vidivh

Fdl 1O = bl ot el ra oA Pagwr? Py o sdwony o (pvaseg et} 00D Cror Gos
) Yomr 2023 (1Fmg /e pits )

Adtion lawon : — /Mitienante 6L Baric el
= (Took  Rovice pmampler.
= Geck pas fhob.

= Check” g?ul" i
- ot iy .&'EH- nlm

FE Tleed vy Al diod ety Thoveicace cal

Tesd vor_Aeelife i Fopmgiies oxf

 Sohon Blean.
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52412023 12:45 Page 14
Mercur
Raport file. CAWInAAS\TMA2023IMayPro_D32
Frogram version: 4.710.0 Prinled on: 5/24r2023 12:46
Recording started on S(24/2023  12:35 GMT+7.0
Operalor: FSU.OTA
Laboratory: ALS-BKK
Code: II_Hg085_2023
Remarks:
Food water

Mathod paramaters Ho
Method Vvithout enrichment f FBR 30ng/L_FM24052023

Created on 5RAR0Z3  Time  12:27

Program

I; Mercur Ti Hg 1) ]

Line 283.7 rm ! i

Lamp ype Hg-LF |

Integr. made Peak height o Integr. yme i 308
PMT 360V : |

AZ tima 58 Paak smoathing ai5

Dalay 0s

Working mode wio enrich. i Syslem cleaning Acid

FBR lechnlque on Wash time acid 0s
Pump speed 3 Soaking fima 08
Sample load time i0s Gas load lime 5NUAM
Reaction lims : s

VWaiting lime AZ i S5s

Defay i 0s

Purge time1 ; 28s

Purge time2 ! i5s% Gaswash time2 10 NLN
Autosampler

Aulosamplar ASEIST Tray type 87/138
Working mode contiuous

Dilution -

Mercur

Faraces are subject 1o the Ganwrml Tarma and Candibons ot Avatysc Jank AG. whah wi b tart on requrst

52412023 1246 Page 214

Qe paramoters

QClype Cone. check |

QC check samp. 1 - ! QC check samp. 2 —

Cone. — I Cone, -

Error kmil - | Errar limit -

Rep. measurement off ] Reaction Nag + continue

Qc sid.1 no. 1{30.000 ngiL) I Qc std.z no. 1(36.200 npnLy

Qe sid.1 limit @ 50.00% i acsid2 imi 1 H0.00%

Qg sid. ad. fiag + contlnue i

Expect. blank abs, 0.0100: 0.0100 i Reactian flag = conlinue

QC precision off 4

¢ Reaclion off
3
E QC Recal factor off

Callbration setlings

Calib. math i Standard calib, Cafibr. unit il

Mo, standards | Canversion fac. 1000000

Type of standands . — Standard prep. Premixed

f Blank cormrecl. e
| Recalib. std. no.

Quipul unit iug.‘L Canvarsion fac, 1000
Cafib. slai. iMean Meas. cycles 3
Blind cyclos 1

Stock sel. 1 -— | Stocksol. 2 -

Stock sol. 3 - | Stock sol. 4 -

Type of cal. curve lIJneal Inlercepl calculaled

|
Weighted cal, olf i Grubbs slat. off
Check of cal. curve | no gutlier test ||

| !

Sample statisties

Stal, mode ' Mean : Meas. cycles 2

Confd. level , 95.4 % | Blind ¢ycles 1

Grubbs stat. - :

Callbration standards Hg
No Name Staie Fos. c.::;:' Ine ) RSDA%
1 Cal-Zero (] 79 0.000 H: 0.000245 0.000132 5313

A 0004274 Q001898 3972

2 Gaksidl (=] 30 30.000 H:0.001720 0000007 0.459

A2 002172 0000023 D07

Mercut



E/24{2023 12:46 Page an
Callbration kunction 1§ 52472023 1214 Callbratlon (Peak helght)
Inls=k1+k2*conc
k1=0.000249 k2=0,000049 Recal. factor. -_
Slope I 0.00005 IntaX{ngiL) R2-ad|ustad 1.0000
sch 1 4.00000 ngiL
Lower limit ‘0agiL Upper limi 330 ngfL
Detection limit o Deter. limit —
0.0020 s
i
g ) :
253.7 nm . i
a6 ST I
[Poak helght™ ™" _
£ pomm | _ . }
£
&
£
o i
0.0005 . :
& !
K i
00000 | __ _ i A
! ; . i |
] 5 W 6 20 30 o5
Cone. [ngiL]
Measuremnants and avanls {soried by Ume)
Hg Wiihout enrichmen / FER 30ng'L_PM 24052023 52412023 12:35
D Conc. Inte. BG S0 RSDM  Int. type Time
Cal-Zara 0.000%43 PkH 1237
0.000387 1238
0.000207 1240
AngiL 0000243 fond13zd - 5313 12:40
Cal-$1df 0001720 PrH 12:42
0.001712 12:43
0.001728 12:44
20.00ng/L 0.001720 0.000007887  0.4569 12.44
Callbration Callbration function. 01 12:44
Mercur
Si2d/z023 140 Page 14

Mercur
Raport file!
Program version:

Qparater;
Laboralory:
Code;

Remarks:
Food water

Mathod paramsters

CAWINAASTTMPA2023\May\Pro_033

Recording slartad on

42100 Prinlet on:
PSUOTA

ALE-BKK
1I_Hg0%85_2023

$/24/2023  14;01

Mathad Ensichment / FER 30ng/L PM_24052023
Created an £r2412022  Time 13:26
Frogram -
P; 3 Mercur gque: Hg fl
Line ‘ 2537 nm
Lamp type |Hg-LP
Iniegr. moda ' Peak helght :i Infegr. lime 40
PMT ©o3mey |
A2 time . 58 ‘i Peatk smoothing 1211
Delay , 0s ];
'
Warking modae ;Enr. wio reload. . System cleaning o
FBR lechnlgus i off ‘Wash time acid 10s
Fump speed i 3 ; $osking lime 20a
Sampla loed lime ! 10s !- Gas load fime 10 HLh
Reaction (|me ! 105 X
Waiting time A2 H s Gas AZ wait ! 10N
Purge lime1 30s : :
Purge lime2 i 158 i Gas wash lime2 5MNLh
Purgo el | 20s
Heat.iime coll.1 i s Cool. time coll.1 : s

Paercur

512412023 1337 GMT+7.0

Hg

Peak plota

0.001,

52472023 12:48

CalSidl 372412023 1242

Page 474

Hg

0.001
g g
0,000, — 0000,
) E [ I
Time [5] Tima (3]
M reur
5242023 14:01 Page 24
QC parameters
Qe lypa Cang. chack
QG check samp. 1 - QC check samp. 2 —
Conc. - y Gone. -
Ertor fimit - Ercor limit -
Rap. measurement off | Reaction flag + continue
QC std 1 no. 1{30.000 ngiL) 1 QC std.2 no. 1{30.000 ng/L)
QC std. 7 limit = 50.00% 1 qcstd.2 limit + 50.00%
QC sid. acl flag + conlinue
Expect. blank abs. Q01002 00100 Reaclion fap + conlinue
Q¢ precision ofl
Reattion off
QC Recal.facior o
Callbration sntiings
Calib. malh Standard calib. Calibr. unil ngil.
No. standards 1 Conversion fac. 1000000
Type of slandards - Slandard preg. Premixed
Blank corract. -
Recalib. sid. no. -
Output unil Lo/l Converslon fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Steck sol. 1 — Slock sal. 2 -
Stock sol. 3 = Stock sol. 4 -
Type of cal. curve linear Intercepl calculated
Waighted cal. off Grubbs slat. off
Check of cal, cuve | o oullier test
1
Sample statistics
Stat. mode [ ott Meas. cycles 1
Confid. level 'g5.4% Bling cycles 1
Grubbs stat. e
Calibration standards Hp
No  Neme Stele Pos cf";‘.’ e 0 RSD%
1 CarZeno =) #0000 H 0003700 0.000081 2152
A1 D.02521 0.000152 0807
2 CulStdl ) #E 30000 H:0.01080 0.000263 2386
A: 006689 0.002768 4.136
Mercur



ER412023 14:M1 Pape 34
Callbration function 1 5/24/2023 14:00 Callnration {Peak height)
Inis=k1+kZ"cong
k1=0.p03700 k2=0.000230 Recal. factor, -
Slepe 0.00023 Ints/{ngiL) | R2-adjusted | 1.0000
3¢l 1.00006 ngrL |
Lower limh 0 ngiL Upper limil |33‘u ngil.
Dotectian limil - | Deter. imit i—
: 1
0.0100 [ 1;/
: 2537 n +
Poak height 1
.00 i T ' i
i E O O R o
-;f ! |~ ! oo
Pl | :[ -
3 I
0.0025 ; i : :
: |
€.0000 =
T 6. 15 20 28 30 35
Cone. [ngfk ]
Measurementa and events {seried by time)
Hg Enrichmenl / FER 30np/L PM_24052023 &2472023 1337
=] Cong., s BG sD REDM  Ink. type Tima
Cal-Zaro 0.003762 PkH 1341
0.003886 1343
2.00340 13.44
angiL 0003700 0.00008109% 2182 15:44
Cal-5tdY 0.009498 PkH 13:49
0003232 1350
D.00AYE 13.52
30.00ngiL 0.008511 O.0005830 6528 13:52
Gal-5td1 G010 PkH 13:57
001074 13:58
0.01076 14.00
3.00ngiL 0.01080 0.0002530 2286 14:00
Callbnatlon Calibration function: 01 14.00
Mereur
52412023 14:23 Page 14

Marcur

Repart file:
Program varsien:

Cperator:
Laboratory:
Coda:

Remarks:
Faod water

Mzthed parameters
Mathod

Created on

Program

CAWINAASTTMM2022\MayPro_034

Retording started on

47,100 Printed on:
PSUOTA

ALS-BKK
I_Hg0a5_2023

5242023 1433
572472023

Wilhout enrichmenl / Abs | FBR 100ng/L_PM 24052023

5R4R03  Time

14:18

Paramaters Marcur Technlque: Hg absorption

Line

Lamp type
Integr. mode
PMT

AZ tima
Delay

Waorking modo
FBR technique
Pump speed
Sample load time
Reaction tima
Waiting time AZ
Delay

Purge lime1
Purge fime2

'253.7 rm
ng-LF
i Peak halght
25V
&s
Bs
 wlo enrich.
on
4
8s
123
| 153
i 10s
s0s
105

Mercur

Integr. lime

Peak smoothing
System cleaning
Wash lime acid

Sooking time
Gas load lims

Gas wash tima2

558

25

16s
208
SNLh

10 NLh

1418 GMT+7.0

Hg

Peak plota

Zar 52472020 13:41
U.ﬁ 02313

g "L
0.000 L__: - a.muc" :o -

1 3.4
o H-Slﬂ 5247073 1349

5R4R023 1401

F 0005

i

Page 414

Hg

o &lﬂﬁlﬂ 52472023 13:57

[ 0 Ed) [ 40
Time [5] Time [5] Time [s]
Mercur
52412023 14.33 Page 204
QG parameters
OC type Conc. check
OC chack samp. 1 -— . GCecheck samp, 2 -
Cone. i Conc. -
Error limit - ‘ Errar limi{ .
Rep. measurement off 1 Reaclion flag + conlinue
Qc std.1 no. 1(100.00 ng/L) i QC std.2 no. 1{100.00 ng/L)
Qac std. 1 limil + 50.00% " QcC sid.2 limit + 0.00%
Qac atd, act. flag + conlinue ‘
Expacl blank abs. 00100+ 00190 & Reaclion Nag + continue
Qc precision eff
Reacllon off
QG Recalfacior off
Calibration setinge
Calib. math Slandardealib, | Cafbr. unit ng.
No. standards 1 i Converslon fac. 1000000
Typa of standards - ! Standard prep. Promixed
. Blank correc -
Recallt. std. no. —
Quiput unlt ugll ! Conversion fac. 1000
Calib. sta1. Mean | Meas. cycles 3
| Blind cycles 1
Stock sal. 1 — f Stocksol. 2
Stock sol. 3 — - Stock sol. 4 -
Type of cal turve  [linear ! Intercapl icalculated
Weighted cal. ot { Grubbs stat, off
Check of cal. curva ne oullier test .
Sample statistics !
Slal. mode Mean : Mzas, cycles 2
Conlid. level 954 % | Biind cycles 1
Grubbs stat - i
Calibration standarda
No  Mame Stata Pos C::‘r;il Abs 5D RECA%
1 Cel-Zero (3} & 000 H: 0004832 Q.000138 14.88
Az 0.035526 Q.006208 17.28
2 Cal-Si - 100.60 H: 0004484 Q.000118 2,686
A:0089288 0001275 2.082

Marzur

Hy



52412023 14:33  Page a4

Callbratlon function 1 £/24/12023 14:33 Callbration (Peak helght)
Abs=k1+k2'conc
k1=0.000932 k2=0.000036 Recal. factor: -
Slope 0.60004 Abs/(ngil) R2-adjusted | 1.0000
sc0 1.00000 ngflL Charagt. cone. !122‘411 (gL} 1%l
Lower imit D ngll Upper limit 110, ngfl
Detection §mh - Dater. limit -
0.005 |
Hy
coos | 2537 nm
Paak height
0.003
£
s g
=3 oooz | __ ] S
0001 ~ S
0000 :
1 ;
[] L I
Conc. [nglL ]

Maasurements and events (sorted by ime)

Hg Withou! enrichmam { Abs f FAR 100ng/L_PM 24052023 E24r2623 14718
n Conc. Abs ac 8D RSDM%  Int. type Time
Cal-Zarg 0.001029 PrH 1422
0.000775 14:22

0.000981 14:25

OngiL 0.000832 0.00013872 1488 14:25

Cal-Sud1 0.004528 PkH 14:29
0004354 14:21

0.004588 14:23

100.ng1L 0.00<484 0.00011623 2586 14.33

Eallbratlon Calibration function: (1 14-33

Mercur

5/24/2023 14:32 Page

Peak plota
Calery 574720231422 Cal.Sult 52472023 142%
” u.sz . o.cuzs‘
R S
0 15 ®

Time 5]

Mercur

474

Hg





