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Calibrated
sample Name Parameter Egupment Name ID No. Next Cal
Date
Amoent  [rancuiate waner v vl RYG FS06- 8
ambent  [Partcutate Matier (PR-10) RYG FSO295
Ambent  [Pattculate Matter (PR+10) RiG FS0192
Ambeny [Partculate Matter (PIA10) RYG F50164
Ambent IParcutaie Matter (Pra-10) RYG ENOOOL 22Fen-28 22Feb25
am | Suspended Panicuiate 4 Voiume
| Suspended Prlculate  fsh Volume
Ambent USuspended Partculale  fgh Valume
Amb USuspended Parcuiate fich Volume
| Sicomnden Bameotaia bzial Ralanee
am iy naryzer e raw
amb 10; Analyzer RYG F50462
Amb 10y Analyzer AYG FS0454
A A e At ESAISR
s Fsue)
Amb O, A0 yzer RYG FS0463 2
Amb Dode R G FS0455
Am RYG FS0459
am W Speed 7 Wnd Lrecton s F305a5 21tz PISF
Amty [Wnd Speed /Wnd Drecton RYG FS0329 18Aug23 186025
Amb [Wnd Speed / Wad Deecton Ynd Speed / Wind Drecton RYG F: 18402 18uan26
am e Srerd / Werd Deerton RYG FS0328 188un23 18Feb-25
Suspended Parculate RYG FS0315
Suspended Partculate 3 FS0s5
Suspended Parculate B « FS05M7
Suspended Parculzte RYG F50321
Suspenced Partculate B FS0561
Suspended Partculate BN FS0551 3025
Suspended Partculate F G FSO7IL
Suspended Partculate Rz Enng
Leq 22 ound leator Wi F0
N Leq 20 ‘ound Level Meler RYG FS0386 900 2 9.0c1 25
No Leq 24 vy ound Level Meter RYG F50432 226eb2e 21Feb25
Leq 26 ound Level Meter RYG FS0817
No Leq 24 found Level Meter RYG FS0384 9001 28
Leq 24 ‘ound Level Meler RYG FS043] 2rfen2t 21 Fet-25
 ea2a ound Level Meter RYG FS0433 2feb-2a 21Feb25
q ound Caliator KYG F50213 P
No q ound Level Mate RYG FS0017 2dan25
No q ound Galbater RYG F50213 27Fens
ovrel L evel Mern RS FS0024 Z-dan2s
rea e tea Sues Monior RYG FS0218 18Feb25
Hea He tea Sues Manior AYG FS0220 102025
Hea He tea Sues Montor RYG F50217 Tan-25
[ ™ tea Sties Monter RYG PSR 10Feh28
royongian  [H xomete w nsenias wanes
Ravmolah lrevy v e RYG FNOISE 1Wav-20

High Volume Air Sampler Calibration Worksheet

Project Ste: LIMITED Barometric Pressure (mm Hg) -
Callbrate Locatlon: Temperature (°C):
Callbrate Date : 25-0ct:24 High Volume ID: RYG.FS0668
CallbrationSheet No: High Volume Model : TE-5009X
Callbrator ID: RYG_FS0206 High Volume S/N
Callbrator Model : TE-50204 Caltbrator Slope : 092987
Callbrator §/N: Calibrator Intercept: 001578
TestNo Deltahia0 Q@ +Chart Linear Regression
1 nchl fn® femin} [(=20)]
18 0933 2
22 1030 36 wep 47553
3 26 118 40 Correlatton Cocficient 09991
4 32 1239 “
40 1383 50
M
654
v=39567x-27553
co
[ o5 10 15
Qu (m3/enin)

fight solutians.
righl partner.

Freq Calibrate
(Menths)

alsglobal com

sunisadosofllunviings / waseu

Calibrated Freq Calibrate
Sample Neme Parameter Equipment Name D No Next Cal
Date {Months)
Hoyonglan [lotal Suzpended Soids s orensa 28e025
Fanotan Total Snender St A ENO10 2102 25025
RayORgLID |10l LSOO 305 10 A5 ENOGOZ 22+epca reo
Ruvonelab  ITatal Druolved Sedct 180'C RYG ENOCLO 210024 s
Rayonglab  [OF N S
RayongLab  [0r 26 &G ENozI3 2 var 28 214001 25
Ravonelab 104 & Grease Ma e
RayongLab  [Total Kpeldah! Nisogen e
Ravonelsb  ITota » eldahl Narogen Hiee RYG ENGLS2 Aar
ron a5 s o ™
w b iron B « ELOOS4 22 %epl3 222 25 18
W iron & Dec-23
Woter Lo [Copper wa
w comper B v ELOOse 2525 i
wis b Comer sDec 23
High Volume Alr Sampler Calibration Worksheet
GLOW ENERGY PUDLIC COMPANY
ProjectSite : Barometric Pressure (mm Hg) © 7572
Callbrate Location: Temperature (°C) :
Callbrate Date : High Volume 1D : RYG.FS0295
¢ No: c ; Fs0295 High Volume Model :
Calibrator ID: RYG_PS0206 High Volume /N :
Calibrator Model : TE-S0284 Gallbrator Slope : 092987
Callbrator S/N: Gallbrator Intereept : -001578
Testho Delta H;0 Q
rh PN
18 0933 32 Slope: 35 6969
2 24 1075 36 intercept: 17263
3 28 1160 40 Correlatlon Coeficlent: 09964
3z 1239 22
s 10 1383 18
54
y=356971-17263
Q.0
0o 05 10 15
Qu {m3/min)

FORMND: F06-074 REVISIONNO:Z ISSUE DATE: 20/11/23
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High Volume Air Sampler Calibration Worksheet

GLOW ENERGY PUBLIC COMPANY

Project Site s BaromeLric Pressure (mm Hg) : 7572
Callbrate Location : Temperature (°0)< 329
Callbrate Date : High Volume 1D : RYG_FS0192
CallbrationSheet No High Volume Model :
Callbrator ID: RYG FS0206 High Volume S/N:
Callbrator Model : Calibrator Slope : 052087
Callbrator S/ : Callbrator Intercept :
TestNe D O Q 1 Chart
h ma
18 0933 0 gope: 490833
z 22 103¢ 6 interceps 140995
K 28 1160 4 Correlation Coefctent: 09963
32 1239 16
5 L 1348 50
654
y=28083¢-141
00
00 os 10 15

Qa (m3/min)

High Volume Air Sampler Callbration Worksheet

GLOW ENERGY PUBLIC COMPANY

Projectsite :

Gallbrate Locatlon:

Callbrate Dale ; 25 Oct-24
CallbrationSheet No.:
Galibrator ID: RYG_FsS0206
Callbrator Model: TE-5026A
Callbrator S/N:
TestNo, N
fineh) fm?Imind
1 18 0933
2 24 1075
3 28 1160
4 34 1276
5 4.0 1383

oo
oo

05

Barometric Pressure (mm Hg) : 757.2
Temperature (°C) :

High Volume ID : RYG_FS0184

High Volume Model : TE-5009%

High Volume S/N :

Callbrator Slope : 092987

Calibrator Intercept : 001578

1: Chart Linear Regression
(a2}
a2 Slope: 400505
3 Intercept : 54678
40 correlation Coefficlent : 09968
%
50
y=4005x 54678
10 15
Qa {m3/min)

FORM NO-F 06-074 REVISION NO:2 [SSUEDATE 20/11/23

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Roed, Husrykwang, Husykwang, Banghok 10310
Tek +66 2643 03518, o-mait survice haland@atoriy.com

SARTORILS

NSCTISHTIS 17025
B CALIBRATION 0426

of Calibration

Model Number:  LA130S-F Cerlificale No : 24BCI0088
Dascription : IssuedDate:  Friday, February 23, 2024
Serial Number : 25409664 Reference No : 229196
IDNo : RYG _EN0001
Menufacturer : Page No :
Customer Name :
APluak
NEXT CAL. DATE
Calibrated Place :
A16/40 Mnn § T Maanam Khi 4P LN Thalland

Calibrated By : Mr.Chonchal Inthana Calbralion
Calibration Date : Procedure No :

Based on UKAS LAB 14: 2019
Metrological dala Ambienis Gondilions:
Capacity : 150 g Readability : 0.0001 <] Te 236°C Ed 5.0°C

Humidity = 54.0% RH + _10.0%RH
Reasons for calibration Pressure E

MNewinsaliaton [ Sevice / Aeared (5] Re~calibwation/ Malntenance Good Operate [ Fair
Measurement Method UKAS Publication Ref :Lab 14
The measuramenl uncertainty slated is the expended uncertainty which is obtalned from the stamiard uncertzinty muttiplied by the
coverage faclor (k=2) lo provide a level of of dr 05%. llis with the Gulde lo

of Uncarlainty in (GUM) The calibmtion cartificale (o National Standards, which
reaise the unit of measurement according to the Intemational Standard System of Unlts (sl) Report of Tolarance came form list of
Sarlorius Mebralogical Spaciiicalions

Traceability:
Sarlorius weloh! sei 1ma - 50000 E2 YCS011-522.0n TS M23nR1G78
rumidity/Barometer/Temp Lutron MHB-382SD DKSH £19231845
“This cartficate ralate and apply this aguipment only.
This cerlficatn may not be reproduced olher than In full except with . s
{he prior writien approval of the Varification Operation Diviston Qs T
Sariprius (Thalland) Co , Lid _— A
Mr.chonchal Intrhana(Tachnical Manager) M
SOP FM 33 03 Febnary 2022 P

Sartorius (Thalland) Co., Ltd.

129 Aama 9 Road, Huaykwang, Husykwang, Bangiok 10310

Model Number ~ LA130S-F
Description :

Serlal Number 25409664
IDNa : RYG_ENO00O1
Manufacturer:  Sariorius

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

S/ARTORILS

of Calibration

Calibration Results : Without Adjustment

Repeatability
mpruss roproducibhily quantetively.
Nominal Value : (Low Load) 10.0000
10 g
Tolerance 10.0000
0.0001 g 10.0000
Nominal Value : (High Load)
100 g 10,0000
lolerance
0.0001 g
9.9999
Standard Devialion 0 00005
Linearity
The Gnaarty, also caled anaerty emor, Describes the
Tolerance 0.0002
Nominal Value
©
0.01 0 0100
0.0500
0.1000
0.5
2.0000
5
20.0000
100
SOP FM 33 03 February 2022

Cerlificate No :
Issued Date :
Reference No. : 229196

24BCl00s8

PageNo : 20f2

Eccentricity (Off-center loading error)

batwoon the

udoul ol tha oac, 16 13 or 1/4 of mazinin copacity, placed in the

f oL R76).
99.9999 Nominal value : 50 [
100.0000 Tolerance 0.0004 g
100.0001
Difierence
100.0001
100.0000
100.0001
0.00008
Dlaplayed Vafue Devialion Uncartalnty
] ] (]
0.0100 0.0000 0.00020
0000
0.5000 0 0000
1.0000
0000
0000
0.00024
0.0001 0.00021
99.9999 -0 0001
End of Renarl.
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High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet

GLOW ENERGY PUBLIC COMPANY

ProjectSite: LIMITED Barometric Pressure (mm Hg) : 7572 ProjectSite: LIMITED Barometric Pressure (mm Hg) : 757.2
AudnyipursaiuRzTAINRY
Callbrate Locatlon ; Temperature (°C) : Callbrale Location : Aownday (A2) Temperature (°C) : 3z9
Callbrate Date: 25-0ct-24 High Volume ID : RYG_F$0292 Callbrate Date: 25-0ct-24 High Volume D : RYG_FS0664
CallbratlonSheetNo.: C-251024-RVG_F50292 High Volume Model : TE-5170D CalibrationSheet No.: C-251024 RYG_FS0664 High Volume Model : TE-5009X
Callbrator ID: RYG_F50206 High Volume 5/N : 5497 Calibrator ID: RYG_F50206 High Volume /N :
Calibrator Model : TE-50284 Calibrator Slope : 148469 Calibrator Model : Callbrator Slope : 14B469
Callbrator S/N: 1543 Calibrator Intercept : 002523 Callbrator S/N: 1543 Callbrator lntercept :
TestNo Delta H;0 Quea I: Chart Linear R lon TestNo Delta H;0 Qu 1: Chart
finchy fomd fmim (M (inch rm? frmim (=20}
1 32 122 42 Slope: 383180 1 32 12122 42 441621
2 38 13187 b Intercept : 44864 2 28 13187 4% P 119963
3 a4 1471 S0 Correlation Coefficient : 09990 3 44 14171 50 09983
4 52 15364 54 4 52 15384 56
58 16233 58 5 58 16233 60
1 (cFM)
654 654
¥ =38 318x - 4 4864 y=44 162x - 11996
00 05 10 15 20 00 05 10 15 20
Qstd {m3/min} Qstd {m3/min}
FORMNG:F 06073 REVISION NO:2 ISSUE DATE: 20/11/23 FORMNO:F 06-073 REVISIONNO:2 ISSUEDATE 20/11/23
High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
GLOW ENERGY PUBLIC COMPANY GLOW ENERGY PUBLIC COMPANY
ProjectSite: LIMITED Barometric Pressure (mm Hg) : 757.2 ProjectSite: LIMITED Barometric Pressure (mm Hg) :
Tradouunuaing (Tenunzg
Callbrale Location: a0 TmiiuaIna (A3) Temperature (°C): Callbrate Location: Temperature (°C):
Callbrate Date: 25-0ct-24 High Volume ID : Callbrale Date: 25-0ct-24 High Volume D : RYG_F50182
CallbratonSheet No: C-251024-RYG_FS0662 High Volume Model : CaltbrationSheel No: €-251024-RYG_FS0182 High Volume Model ; TE5170D
Callbrator ID: RYG_FS0206 High Volume /N : Callbrator 1D: RYG_FS0206 High Volume /N : 5335
Callbrator Model : TE-50284 Callbrator Slope : Calibrator Model : TE-5028A Callbrator Slope : 148469
Callbrator S/N: 1543 Callbrator Intercept : Callbrator S/N: Calibrator Intercept:
TestNo Delta H,0 Qu I: Chart TestNo Delta H,0 Qu I: Chart
¢ nehy fm? fmin} 1aFMY frEmy
1 34 12488 44 37 4061 1 28 11356 42 Stope: 382710
2 40 13523 48 » 27353 2 34 12488 46 Intercepr: 17342
3 44 14171 50 09997 3 40 13523 50 Correlation Coefficient : 09967
4 54 15672 56 4 48 14790 54
5 62 16775 60 5 56 15955 60
1{cFM} o™
654 654
y =37 406x - 2.7353 ¥=38271x-17322
00 00
00 05 10 15 20 [ 10 15 20
Qstd {m3a/min} Qstd (m3/min)

FORMNO:F 06-073 NEVISION NO:2 ISSUE DATE: 20/11/23 FORM NO:F 06 073 REVISIONNO:2 1SSUE DATE 20/11/23
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Callbration Date
Manufacturer
Serlal No.
Callbretor Manufacturer
Serial No.
Cylinder Prassure (psl)
Certified Data
Paint
Ideal
ZERO 000
1 100 00
2 20000
3 30000
4 400 00
400
300
200

MULTIPOINT CALIBRATION REPORT

S5-Jul-24 Equipmeni Name
Teledyne API Mode!
6061 Equipment ID
Taledyne APl Model
947
58.3 Cylinder Na.
1800 Ceriified By
9-Feb-22 Expired Date
CALIBRATION RESULTS
Autual Emor
o010 010
98 50 -110
19870 -130
29830 -170
agw70 -130
100 200 00
—— Idea) —— Autual

$02 Analyzer
T100

RYG_FS0534
700

Alrgas Ine.
8-Feb-30

010
-110
085
057
033
051

MULTIPOINT CALIBRATION REPORT

Calibration Date S-Jul-24 Equipment Name
Manufacturer HORIBA Madel
Serlal No. XL20YB5B Equipment ID
Callbrator Manufacturer Taledyns API Model
Serlal No. 847
Std, Gas Concentrstion (PPM) 503 Cylinder No.
Cylinder Prassurs {psl) 1800 Certifled By
Certifled Dats B-Feb-22 BExpired Data
Point
Ideal Autual Error
ZERO 000 010 010
1 100 00 99 10 090
2 20000 198 00 200
3 30000 299 90 ©10
4 400 00 40320 320
400
300
200
100
[ 100 200 300
—— Ideal —— Autud

$02 Analyzer
APSA-370
RYG_FS0462
700

GND0Z7222
Alrgas Inc.

Callbration Date
Manufacturer
Serlal No.
Calibrator Manufacturer
Serlal No.
Cylinder Pressure (pal)
Cerified Date
Point
Idsal
ZERO 000
1 10000
2 200 00
3 30000
4 400 00
00
e

MULTIPOINT CALIBRATION REPORT

5-Jul-24 Equipment Name
HORIBA Model
HOS3DSFA Equlpment ID
Telsdyne API Model
847
563 Cylinder No,
1800 Cerlified By
9-Feb-22 Expired Date
CALIBRATION RESULTS
Autual Error
010 010
98 30 -170
200 80 080
30120 120
39870 030
AVERAGE (%)
d —— Autud

ALS Laborstory Group

S02 Analyzer
APSA-370
RYG_FS0454

GN0027222
Alrgas Inc.
8-Feb-30

010
-170
040
040
008
-0.18

Calibration Date
Manufacturer

Serial No.

Callbrator Manufacturer
Serial No,

Std, Gas Concentration (PPM)

Cylinder Preasure (psl)
Ceortifled Dats
Point
Ideal
ZERO 000
1 100 00
2 20000
3 30000
4 40000
400

300

100

MULTIPOINT CALIBRATION REPORT

5-Jul-24 Equipment Name
HORIBA Madel
PAUYOT7A Equipment ID
Teledyne API Model
847
56.3 Cylinder No.
1800 Certified By
8-Fob-22 Expired Date
CALIBRATION RESULTS
Autual Error
010 010
98 20 -110
20100 100
302 30 230
398 50 -150
AVERAGE (%)
200
d —— Autud

ALS Lavoratory Group
ISSUE DATE 02/04/12

SO2 Analyzer
APSA-370
RYG_F50458
700

GN0D27222
Alrgas Inc.

050
077
038
-002

FORMND F 05056 REVISION NO -

ISSUE DATE 02/04/12

roup
ISSUE DATE 02104/12
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MULTIPOINT CALIBRATION REPORT MULTIPOINT CALIBRATION REPORT

Callbration Date 2-Jul-24 Equipment Nama NOx Analyzer Callbration Date 3Jul-24 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370 Manufacturer HORIBA Model APNA-3T0
Serlal No, SEEAWS3E Equipment ID RYG_Fs0261 Seral No, ROSKO177 Equipment 1D RYG_Fs04€3
Calibrator Manufacturer Telsdyne AP| Model 700 Callbrator Manufactursr Teledyne API Model 700
Serial No. 47 Serlal No 047
Std. Gaa Concantration (PPM) 55.88 Cylinder No. GN0027222 Std Gas Concentration (PPM) 56.88 Cylinder No. GNO0Z7222
Cylinder Pressure (pal) 1800 Certified By Alrgas Inc Cylinder Pressure (psl) 1800 Certified By Alrgas Inc.
Certifled Date B-Feb-22 Expired Date 9-Feb-30 Certified Date 8-Feb-22 Expired Data B-Feb-30
Point CALIBRATION RESULTS Point CALIBRATION RESULTS
olni
Ideal Actual NO Enmor NO %Emor NO Adiyal NOx Error NOx NOx Idenl Actual NO Ermmor NO %Emor NO Actual NOx Error NOx SEmror NOx
ZERO 000 010 010 010 010 010 010 ZERO 000 010 010 010 610 010 010
1 100 00 9870 -130 -130 10020 020 020 1 100 60 98 80 -120 -120 10130 130 130
2 20000 19770 -230 -115 20120 120 060 2 20000 20130 130 065 20120 120 060
3 30000 29810 -190 -063 30200 200 087 3 30000 299 40 060 020 302 60 260 o87
4 400 00 398 50 -150 038 40140 140 035 4 400 00 398 70 -130 £33 40150 150 038
067 038 AVERAGE (%) 020 085
400 400
200 200
200 200
100 100
°
[4 100 200 00 100 200 400
~——ldeal —s—ActualNO —=—Actual NOx —e—doal  —a— Actual NO

ALS Laborarory Group ALS Labormtory Group
FORMNO F 05056 REVISIONNO - ISSUE DATE 020412 FORMNO F 06056 REVISION NO:- ISSUE DATE 0204112
MULTIPOINT CALIBRATION REPORT MULTIPOINT CALIBRATION REPORT
Calibration Date 3Jul-24 Equipment Name NOx Analyzer Callbration Date 3-Jul-24 Equipment Nama NOx Analyzer
Manufacturer HORIBA Model APNA-370 Manufacturer HORIBA Modej APNA-370
Serlal No. ALPOVOWY Equipment ID RYG_FS0455 Serlal No. NVOER3YH Equipment ID RYG_FS0459
Callbrator Manufacturer Teledyne AP] Model 700 Callbrator Manufacturer Teledyne AP Mode! 700
Serlal No. 847 Serlal No. B47
Std. Gas Concentration (PPM) 55.88 Cylinder No GN0027222 Std Gas Concentration (PPM) 5588 Cylinder No GNOD2Z7222
Cylinder Pressure (psi) 16800 Certified By Alrges Inc. Cylinder Praasure (psl) 1800 Certified By Alrgas inc
Certified Dale 6-Feb-22 Expired Date 8-Feb-30 Certifled Date B-Feb-22 Explred Date B-Feb-30
Point Polnt CALIBRATION RESULTS
'oln!
Ideal Actual NO Ermror NO Actual NOx EmorNOx  %Eror NOx Ideal Actual NO Error NO %Emor NO Actual NOx Ermor NOx  %Error NOx
ZERO 000 010 010 010 010 010 010 ZERO 000 005 005 005 010 010 010
1 100 00 98 60 -140 -140 101.60 160 160 1 10000 99 50 050 -050 10120 120 120
2 20000 198 80 -120 -0 60 20130 130 085 2 20000 128.70 -130 085 19970 030 015
3 30000 30100 100 033 30180 180 080 a 300 00 30110 110 037 30140 140 047
4 400 00 398 50 -150 038 40130 130 033 4 40000 400 30 030 008 39880 -120 030
AVERAGE (%) 0,38 0.68 AVERAGE (%) 013 0.28
400 400
300 00
200 200
100 100
200 300 a00 [ 100 200 300
—e- ldeal —+—ActualNO  —=— Actual NO Ideal ——Actual NO  —=— Actual NOX

ALS Lavorstory Group
FORMNO FO0B50S6 REVISION NO - ISSUE DATE 02104112


jiraporn.siriwat
Rectangle

jiraporn.siriwat
Rectangle


Ieansiee Ausac s Lo (W

Teictia o= 71 4 Matinad 4 Banglbpa
Bamiock 0LQU(Tha eru}

MEASUREMENT ITEM
MANUFACTURER
MODEUTYPE

SEAIAL NUMBER

1D NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited catbration taborotory

CALIBFATION 0367

Al specd measurement laboratory
Colibrotion services deportment

Certificate Number

TWS-002 65

CERTIFICATE OF CALIBRATION

Sensor: WSD ASRLE

Deta Iogger: A5816.

RYG F50545

Used (tem

ALS laboratory group (Thailand| Co , Ltd

104 . Xhwaeng Suan Luang
Khe nd

11Jul2023
1210012023
210012023

Ambient cond:oan In he laboratary are as follow

en
Relztive Humidity
tosphbric Pressure

PLACE OF CALIBRATION

1230430 ©
15504150 %RH
11010410 npa

£ EMel Iype wind tnnel o’ firsnatce Assodates Co Ltd

sty o
Win direction -pmtal area” o
Diamrte! +t motsting pipe’ mm
Blackage o of test 2 ect® 1

24 nours at amiient conditions

Culibration procedure:

The cup ansmometer wos cail - ay- -3l
Stoncord au velocrty iransducer move $355-12
und pitat tube with precision differensicl pemsure
meter madel. DPM2500 in on clase test-seet un cf
Effel type wind tumne w th 900 w crass fest
sectian area The W1 01-007 hasec 27 EC £1200
12 1, Wind energy pecero: on ystems - Pert 12-
1 Power pefoimance  meowrements of
eleetnaily producng wnd tures, Marck 2017
wos used asa ca'byot an g.. delne

Traceabizty

T is certific e provides o trocsab' 1y of The
orec noonal
fore the iatesnatunal
sthe NIMT Nostonal

Metrology Inshtute of Tha i vic Certficote
number MW-0052 21 ana M’ 0056-22

Uncertalnty of Measurement

The reported uncerrainry of measurement is
bosed on ihe sto<dord uncertanty multiched by o
coverage foctor k=2 Which for c rormat
distruutinn (omespands ta o coverage proton ity
of aopros ately 95% The sterdord uncertonty
he bewn deten 4ca 17 accorgance with the GUM
“Evatuanon of meosurement

Yatu G e to the express | nefuncert s tyin
menrement

The average valuss dung measusement are (23.9) €, (€5 7) %R and (1008 2) hPa

The 125le or rexs pge Fve Lhe messures alues

Calltrated by
Thae Sarewit Tha - atad
Z MosJdtragn  Lerisumphol

Remark:

Narsts G- rTvn ered of the whid Lunnel
3

Y secvor ates

~

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

By oo gt

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

D NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS

Accredited calibranan laborgrory
ISO/EC 170352017
NSC-IiSi)S 17025
CALIBAATION 0367

Catibrarion services department

Cerdficate Number

CWD 001 66

CERTIFICATE OF CALIBRATION

Wind Direction Sensor
Novalyan
! Sensor. WS G2F

: Sensor: WSD ASR16

Dala logar: ASBL6

RYG £50545

Used ltem
+ ALS laboratory grou {Thailand) Ca Lid

104 P atlhanakan 40, Phantlianakan Rd, Khwaeng Suan Luang,
Khat Susn Luang Banghox 10250 Thaiiand

Amb 2ni cond tlon in the laboratory are ¢ fallow

Tengerature
Relztive Humidity
Atmospaeric Pressure

Calibrated by
AMr S0 aw Thichata,
71 Miss Jizrpom Lessemohol

Remarc
* Ramle oSeCRO" 76 o the wind bumnel

1230230 c
S501150 KAH
1020110 hPa

< Eiffel type wind tunnel of firanatee Associates Co Lid

* Wing Wanel cross section area’ e’
o’

Diameter of mau- ing ice® mm

Blackage ratlo of test objrc.' [ RTER |

staacd an M0 realiotion of the ifernc <ol
systur of ir s /5] throuan the HMT o n3t
Metrotugy institute of T nand) vig Cenificste
~aiber D2-0043 22

Unceniainty o} Measurement:

The reported uncertainty of measurement
based on the stondard uncertus 1y muiti <35y o
caveray factor k=2 Which for a potmal
distribution corre snGnes 1o ¢ coverage provat
of anar + teiy 95% The stunducd uncertunity
has been delerm -ed n aczordance with the GU!
“Tvaiuat ~ of meusursment

dato G« tothe expreswon of uncertonty in
measurement

Tre average values dunng megsurement are (23 7 €, (45 9) Rh anc (1012 4) bPa

* Dizmeter of mours-g olos
“Rave”tm

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT (N FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

Page 2 of 2 Pages

MEASUREMENT RESULTS

Certificate Numbar

WS 0266

‘The tup anemomcter, Uit Under Callbration (UUC) was exercise at 10 m/s Jor § minutes prior to calibrstion beng performed The stndard atr velocily 0§ m/s
to§ m/s way cakculated by 2 slandard ait veloaty rensducer and above 5 mfs 10 30 mfs was calculated by @ pant the with precean dilterentlal pressure
meter which was installed 40 mm and 300 mm respecinvely away Iram wind tunne! noazle, UUC was Installed al center of Lve Lest sreuon The cal bration was
cained oul unider bath i ane talling ar velocity m the range of 1 mjs 10 16 m/s al calibration interval al 1 mfs The resuhs of calibration arc assocmted

measurement uncertainties re reporced |n the Gable elow

2078 2400
o 178
4.148 2391
500 2360
559 2368
7.03 2350
816 2360
908 2350
1006 PERT)
113 2350
24 178
1516 21350
121 2366
1518 2350
1626 2358

Remark:

Velauily of standird

Velechty of Unil Undes Ca Iorabior

Ll alion set yp of the Cap anemometer Whbrauan o the wind wanel of
Caloraled one Temar The proacrtion o I

Page20l 2Pages

MEASUREMENT RESULTS ®

he

109
129
150

6.0

€a 4 1ans dising whichca 3l 2 tosk dlace

LES
€1
031
031
031
031
031
031
021

Co Ltd The zup anemometer shown may diifer frun

Certficate Number

CWD-002 66

the

The wnd directien sensor was ta Lrated against standard ratary encoder by companson melnod During cakbratien the measurement was carried oLl at 45
imienvals in clotkase and counterclockwise direciinns afiur ofiset adjustment has bren made The flow speed of winz tunnel {usuafly 5 m/s) w kepl constant
v Inz sensor s roated pround its verlical anis The resulls of calibration anc assooaled measurement nnCErtainties are reparted 16 e table briow

Alr speed

mis

revuts only coum for the teslee

Drgt
45000
90 000
135 000
150 000
225 000
270001
315000
360 000

D Error
Degras (%} Degre
2 k]
7 El
133 -2
181 !
29 4
m a
El) 2
159
**End of Certificate of Callbration

A

J
NAC

PEFCRER

U fiaz)
Degree (] «

ir
10
o
10
1D
10
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63714 16,67/35 36, Soi I'elchhaaem?,7/3, Pelchhosem g, 63/14 15,67/35-30, Soi Pelchhaaem7 7/1, Pelchhasem R

Walthapra, Bangkohyai Bangkok 10600 Thailand NAC Walthapra, Bangkokyai, Bangkok 10000 Thailand
NAC Tel: (66) D2-BHBOB12H13 Fux: (66) 02-BBOBED www jirsnales: com . Tel: (66) 02-8080812613 Fax: (06) 02-8680860 wwwjiranalce com o wanonows:
R A v Resultof Callbration:: 2 Wihout Adjustment ) With Agjustmens

Callbretion fange: 20-40 C
Equipment Name Data | agper witih Temperature < :nsor
Manufacturer Nuvalynx Function:
Model: 110 WS 250L D This was with sensor Mode): HMPEO S/N: 72320595

Serial No: A5816

ID No.; RYG_I30543 Dimenslon : Dlameter 12 mm Length 80 mm

{mmarsion Standard e

Customer Received date: 11 Jul 2023 Depth Readlng ReadIng Efror Uncensinty
Name: ALS laboratory group {Thailanth Ce Lid Callbration date: 21 Jul 2023 (mm} f'C) 2 o )
Address: 104 Phattharakar 40, Phaithanakan Rd Issue date: 21 Iul 2023

70 20080 196 -0.5 0008

70 25055 246 0.4 0is

70 30030 87 ad 00¢9
Reference Used During Calibration Callbration Condltion >
15 mdird Tempe alure Probe Model STS 100 AS0G Ternpuraiure: (2343 C 20 35043 3a5 s 0095
Senal No: 667682 09, Due dat 28 Mar 2024 Refatve Humidity: (55115
2 Dipttat Temperalure Incicator Model DTI 2000 A MK 70 20035 395 05 0099
Il Serizl Ne 67140700591 Due date: 22 July 2023

UUC* : Unit Urder Cahbration
The reported expended unceramly 1s based on standurd unceriumty multiphied Ly & coverayz faztor k=2

Calibration Procedure Traceabllfty providing a level of confidence of approximately 35 ~..
The temperature calibration was done by In-House
calibreion  method as WICLO01 according 16 micrnational system of units (Sh through Na‘oral & End of Certificate #
companson method with standard diy, tal lemperature Inshtute of Metrofopy Thaitand (RIMN Certiicale
ndicater aid sandard temperalure  probe  The number: TT 0038 23 Ceruficaie numner ER 0097
lemperaiuie scale use was baseo on [TS-SC 22
Callbrated by

“Jir Sorawil Thachalad
2 Miss Jizraparn Lensomphol
I Wiss Ruangrumpa Phoommit

HAIS CCRIINCAIC MAY NO1 BE HCPHOCCDUCCL EXCEF! IN FULL UNLESS FEMMISSION +OH HCPHOLUGIICN HAS
EEEN OBTAINED IN WHIIING FEROM IHE LABOHAIORY

63/14-15,67/35 36, Soi Pelchkasem?7,7/1, Pelchkasem Rd,
Wallhapra, BangkohyaiBangkok 10600 Thailand

NAC Tel: (66) 02-8680812413 Fax: (66) 02-8680860 www.jiranalec.com NAC

Aecredied conbrotion ioboratary

NSC-TISHNS 17025

1 eichharsn 7 771 o Waltlwga S bl v
Caliralion No : AH-02072023

Carthicate Number
Pagr 1 of 1 Pages
« —a ai<abbrationPararstee com
CWS-003 66
Relalve humidily with dr'a Ingger
wwincirer : Navany CERTIFICATE OF CALIBRATION
Model/Type 110-wS 25DL-D
: ASRI1G
1D No RYG FSO545
c : ALS taborslory group (Tha: and) Co, Lud
104 Bhnllnanahan 40, Phalthenahan Ad. Khwaeng Suon Luang Khel Suon Luang, Banghkok MERSUREMENT ITEM
10250 Thuitund MANUFACTURER ) o
MODEL/TYPE ws 0 Standord air vetocily lionsducer raoor' £55-12

ond pito! Tube with pres o Ciffersrzew peessisre
Sensor: W5D-AS150
Dota Iogger: AS150

The measutemen] was carved oul in an ambient lemperature of (2523) C and relalve humidily of (502 15)% (D NUMBER +RYG 50328 123, wind 12
CONDITION AS-RECEVED Used rem Y Power pecformance romuemerts of
CUSTOMER : ALS lsboratory grovp (Thailand) Co Lud

electrictty produting w 4 lurkines Morch 2017
o guidels «

102 Phatshanakan 4D Phatthanakan Rd Khwaeng Suan Luang

Wi s as @i
Unil Undin Catibrshon (WUS) was catibroled by companson method wilh stendard chilled mirror tygiomeler model 1860-

11 Auc 2023
Truceabit +18 Aug 2023
" 21 Aug 2023
Tius irstrument wes colbraled using stendard equipmenl whose ascuracy 5 tracrabilly Ihrough Nalonal nsttule of
Slunsrds wad Technology 1o the inlernalional system of unils (SN vin MCS Calibralion Inc Cerlificole number: 20926 ENVIRONMENTAL CONDITIONS:
601 Due dsle Sep 206, 2024 Amt enl condition in the laboralory are as follow
Temperature 1230430 c
Jul 24, 2023 Ariative Humidity 15501150 HRH
Jo Jul 21 2023 Aumospaers Pressure 110104 30 hPa
PLACE OF CALIBRATION Eiffel tyne wind Lunnel of liranatea Assodtares Co , Lid
This caupment was comected wih ladoor s ey probe and Di pleyed (UR) on displey Modi  HMPSO Senet num
ber T2320596
. med i ¢ 20%A & an Wind tunnel cross secuon arem am
Calibralion wes performed in Ihe runge of 20%AI1 io BO% Win i ectlan trontal oreg® o
Diameie- of mowning pos’ o
UUC juvarg © u Blockage 3t ol test ect’ H
BRI (%RH)
20 2006
5023 +Tha tverage values durlng measurement are (24 31 C, {43 1) %M and (1005 58) ha
8025 755

TABULATION OF RESULTS:
The Lable on nexz page Rive 1 | v res feL vdwes.

Calibrated by

Performut by
[ M Sorewl Tl achalny
[Z Mss Jditrsporn | ertvomghet

Iheiss I stiape 1 Lee s mEho

Resark

“Ncrim cromsaction area of 15 wind tinnel

? projectna ¢ cus suctian srea of th lestrd abiext include mo:nling pe
> plareme of mounting plpe

*fato 't

C Meas Husngrumpar Pnoommit

THIS CALIBRATION NCPORT MAY NOT BC RCPAOCEDUCED CXCEPT IN MULL UNLCSS PCRMISSION FOR RCPRODUCTION |1AS

THIS CEATIFICATE OF CALIBRATION MAY NOT BE REPAQDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED
BEEN OBTAINED (N WRITING £ ROM THC LABORATQRY

IN WRITING FROM THE LABORATORY
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Cerilficate Number

CWs-003-66 Atcredited calibeatian labaratary
JHIEANAT LY SDCIATT s LTI IS0/IEC 17025:2017
NSC-TIS)-Ti5 17025
Page 2 of 2 Pages 1 anales Axorates Cu Lic CALIBRATION 0367
(31413 6173 36
Priet ras L Ay 4 Renghukya Air speed megsurement loburotory
s Savch e 00004 hatarc Caiibration services degartment
MEASUREMENT RESULTS Te oINS

Cenlficate Number
Toe cup anemomater, Unit Lager Calis ation {1ILIT) was enerrise al 10 m/s for 5 minutes preat 10 calibralion being perfnrmed The standard ai velocity 05 m/s
10 5 mfs way calculated by a standard av velooly uansduces and above § ms 10 30 10/s was calculared by 3 piot lube with o ecien d flerenual prassure. CWD-003 66
Mieter whiclt was mstelied 4 mm and 303 men resvectively away trom wind tunnel nozzle, UUC was instatied at center of the Lest secion The calibratian was

cattued out under both rng and tallng air velocity in the fange of 1 m/s 1n 16 m/s al cabration Interval of | /s The results af (al braticn a1 assocated CERTIFICATE OF CALIBRATION

measureEm unzeranUes ure renaned in the tadle bolaw

Page 1 ol 2 Pages

2430 y
2454 2430 15 02 031 MEASUREMENT TEM +Wind Direstion Sensor Cokibration procedure: )
2408 24 2a 01 a1 MANUFACTURER ovalyne The wana diection sens> wes cofibrotea it
MODEL/TYPE - Senuor: WS 02F Stendard Rotory Encoder model. AXT009TS
2404 2230 a0 02 031 : g PN , .
#404-PI-SAI0 M an rivse festrectian o Tiffel.
2378 2430 49 €1 031 Dara logger 200 WS 2518 ety
M oo tye w e unnel with 200 cm” epuss test rection
2382 2430 58 o1 031 SERIAL NUMBER rsor: WSD AS190 ares The Wi CL 008 oaserl un IEC 31400 22-1
2378 2430 639 01 031 Data logger: AS190
2400 43¢ 80 0.1 031 1D NUMBER RYG_FS0123 Fower performance meosuremants of Hleisicy
238 2430 50 o1 031 CONDITION AS-RECEIVED Used ftem
2390 2430 99 201 031 CUSTOMER ALS Iaboralory group {Thaiand) Co L1
2384 2430 111 0.0 031 4 g Re, Khw: Luarg,
250 24130 12.0 21 01 Kbet Suan Luang, Bangkok 10250 Thailand
2382 2430 132 00 031 )
2332 2430 ua 01 031 11 Aug2023
2580 210 152 o0 033 MEASUREMENT DATE 1B Aug 2023
2430 1 02 051 1SSUE DATE 21 Aug 2023
Remark: ENVIRONMENTAL CONDITIONS:
et Anolent canditon in the labaralory ae as follow
e Temperature 1230439 €
Velaclly of standard Relatve Humidity 5501150 WRH
Ve ocily 5 Unit Unde € hrarior Almanpher ¢ Pressure 1010= 10 wPa
ditribution cortespands o a coverage proboti ty
of appronmately 35% Tne standord uncertoriry
Eitie] ype w it tnnel of firznatee Azsoclates Co , Lid has been derermined in aecardance s ¢ he GUIE
Feniuotion af measarement
data Guide I¢ the expression of uncertzinty in
Wind Lunnel cross-sertion ares® 300 e’ measurement
Win diection franmal area” 129 m?
Dlameter of maunring sipe mm
Blockage ratia of test cbject* 0133 3]
The wverage
TABULATION OF RESULTS:
The 2able on next page give the measured vatues
Callbrated by:
T 147 Sorawil Thathslac
= Mus Iitrapom * erfso— 11 of
RS TR
Catioralion set<ip of e cup anemo neter calilr or in the wind tunnel of liranatee Assotiales Co, Lid 1he cup snemcmeler shown may d 1 from ine
2l atedune Aemark The orapormor of he skl uti s not Lruw Rarar
* Nt 1 OBpectionare of the winc tunael
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN V/RTING FROM THE LABORATORY
Certificate Number
CWD-003-65
NAC Aertents d cokbraton fabororon
es ISO/ILC 17025-2017 NSC - TSI = TIS 17025
NSC-TISTIS 17025 CALIBRATION 0367
s
MEASUREMENT RESULTS frbam 0 R e b ey i speed measurement labaratory
G el Calibration services department
The w nd drection sensor was calfarated against standard rotary encoder by companson methad During calbrlion the measurement was carried oul at 45
#=lervals 1n clockwise and counterclockwise irrctions after nlfset adjusiment has been made The flaw spved o wind lunnel {usally 5 m/s) s kea consiant
whe tae sensor is rotaled around s vertical axss The results of calibration and assouated measuremen) uncerta nlies are reported in the Lable below w6t
D' 3 £ ror (%2
CERTIFICATE OF CALIBRATION
Degree 7 Degeee ) Degree [ Degree [°]
45000 an -+ 10 -
By el 10
m El 10 e a Cofbromon provedure:
s s 178 2 10 MANUFACTURER Nuvalym The Cup anemerrter wos conbeoted oganst
: Ws-02F
26 4 0 MODEL/TYRE Sensol 6rdp ¥ lube with prec 0 Agferen 1 pepswy
Data logger: 110-WS-2501 © Y
270 000 2 H 10 meter madel APA2500 1 un Ewise restser: on aof
SERIAL NUMBER semsor: Wi AS910 Efel iype wied tunned oith 500 i’ o test
319 4 10 Data louger A5910 ¥
EE B3 in AYG FSORDS 171 Wind energy enerocon istems - Part 12
Useo tem 1 Power performance  memwrennents o
Remark; : ALS labaratory gioup (Thaiard) Lo, Ltc dhec y prodoung wi a furs ws March 2017
Catl 104 Phatthanakan 40, PRathanakan Rd Khwamng San Luang, o, used 35 o calfroron g deline
Ao oot phen Kt Suan Luang, Gangkok 10250 Thailand
Oirecrien ol scandare Pocrabfiy:
RECEIVED DATE 481012022 Tho con Tt s owges o trecer b up The
MEASUREMENT DATE 1 ui202e
1SSUE DATE 18107024
230-30 i
£ E M
01010 [
Bifrel 1/pe wind lwnnel of Jrandtee Asiouates Ca Ld
CAUBRATION CONDITIONS Wind Lunnel cross sect « ares’ anp o’
Wind drection Iranta) ares* 100
Diameter of moun rg juoa' mm
Slocage Al al it wyect’ H
4 hours at amblent cendirions
" - arverage values during meatrement are (23 8} € (44 9) XRH and
a by

THIS CERTIFICATE OF CALIBHATION MAY NOT BE RCPRODUCED EXCEPT IN FULL UNLESS PEAMISSION FOR REPRODUCTION HAS BEEN OBTAINED
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CertHiicale Number

CWS026-67 NAC Accredited colibroron @Sarotory

MEASUREMENT RESULTS *

i Cop anerrameter Und Undrr Callbratian (LIUC) was pavrose at 10 s for 5 mintes pnaf (o cahiaration belng performed Thr stancard a veladiry 05 m/s
165 mys was calculatad by a slandard an veloty transducer wroth was nstalled SO mim away ftam wind tunael nezale and nstal ed 40 men away (o tnp of
the 121 srtinr and 1he standard ar veinaly 5 mis 10 30 mfs was calcolated by a Bitot tube win prec o n differentia pressure meter which was Installz 50
mim avey trom wing tunnal nozde and istal ed 40 mm away Irom Lag of the Lest sect - 3, UUC was mounted on @ round verta! Tute of the x wer plate at
comi v of et sechun The callorann was carmed out under bath rising and falling at- velociry In the range of & mys 15 16 m/s al callbraticn Interval of 1 /s

BO/EC 17025 2017
NSC-TISHTIS 17625
CA(/BRATION 0367

Wind direction measurement labaratary
Coutrotion serv~es deportment

NSC - TISI - TS 17025
CALIBRATION 0367

Certificate Number

WD 026-67

CERTIFICATE OF CALIBRATION

Tre resdlts of caliration and 3ssoclaled measuremen uncertanties are reparred in the 1aie Gelaw o -
0997 MEASUREMENT ITEM Wind Direction Sensor
2021 2390 23R0 18 02 fa1 MANUFACTURER +Newvalynx
2450 170 2380 29 01 031 MODEL/TYPE Sensor WS2F
409 27 2380 38 o2 031 Data ingger 110-WS-250L D
a97 an 2380 s w 0.3 SERIALNUMBER Sensor WS0-A5910
597 2360 23.80 60 20 031 Oatalogger AS910
702 2380 23.80 70 0.0 031 1D NUMBER RYG_F50609
798 2382 13.80 20 0.0 031 CONDITION AS-RECEIVED *Usec tem
500 nn k0 81 01 031 CUSTOMER ALS labaratory group (Tharland) Co , 11d
EE 2150 2380 103 01 031 104 Phatthanakan 40, Phatthanakan RS, khwaeng Suan Luang,
1097 nw 23580 na 01 o Khet Susn Luang, Rangkak 10250 Thatand
1204 2350 2380 21 (3] 03t
1196 2380 2380 LT 01 033 RECEWED DATE @
1410 2150 2350 u2 01 031 MEASUREMENT DATL
1504 23.70 2380 152 02 031 1SSUE DATE 2
1597 1360
ENVIRONMENTAL CONDITIONS:
Remark: Ambient eomdition i the lsboratary are az follow:
Cattratran sl oy o furthe Temderaiure 1230230 <
Rerative Humidity 502150 RH
rloety of standay Atmaspheric Pressure 1010210 hea

ety of Nl Uncer Cal bratian

FHOTO OF CA1IBRATION ST UP

Precnd

TABULATION OF RESULTS:

~he Lable on next page give the Mmeasured vanres

Colibrated by:
" Nr Sorawi: Tnachatad
€1 s Jnteapam Le tompho!

Ce araticn set up of the Tup anermameler cahbralion an Ure wind Wnnel ol liranalee Associates Co Lt Thi Cup anemameter shasm may o Ter lrom the:
calbraten onv Reiars The progos 1ol the set Uy s nat 1rue 103cale due ta Imaging geometry Mararin
T

" Mty e o 7 af 8 1 A ol

Eftted eyne wind wnnel of Hirangtes Assoclates Co, Lid

Wind lunnel cross section area” 500 em’
Wind direction troal area’ 129 an’
Diamerer of maunding plpe' mm
Blozkagy retio of test obpect’ 0143 |

24 iours al wmbent condions.

Coitaration procedure
The wing d rection sersor wos oo nated aguinst
Standord Reinry fncorer mooe A00YTE
DMOS-P3 S UD s an clove Togt el o [0 1
type wiiid tunnel wish 500 ¢

Wind encrgy generotiar. tystes - Part 17-1
bower performonce Meg stzments of elecincity
‘producing wind turbines March 2017 was use2 0y
aes > athe~ g weline

Troceaby:

Tha cemflule arowides u tonah ty of The
mecuinvaen  fo recgsed the  aa onal
stamdors g to realization of the kerazt-ono!
Sysiee of uits [S) thicugh thy NIMT (V5 a0l
tetrowgy instAute of Thallond) wa Cerup ate
wber 0A 0035 23

Uncestanty of Mecsurement:

The reparted uncerolty of mesurement i
based on the stondord! uncervaing, matliea by o
caverage foron Wik for @ norrt
st~ correspords t0 o coveroge I 1
of apprommatety SSK Tne star s = unee (onty
Fov bien detern nedin occordont m 1 the GUM
Lvoluation af meosarement tta Gu de fa e
exaresshon of uncerte Iy in measumement

x

r-& gverage values during measu-ement are (22.21°C, |47 5) kKH and {1001 7) hPa

? brojermd cros-4acnar WP of the *ed abfrrt Inc U mouring pior

|
»**tnd of Cevtific Cabraglen®**

NAC -

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EKCEPT IN FuJLL UNLESS PERMISSION FOR REPRGDLICTION HAS BEEN OBTAINED

Cartificate Numbar

CWD-026-67

MEASUREMENT RESULTS

Tne wind direcbian sensor was calibrated against standard roLzry encoder by companson method Durmrg cahiration, Ihe measurement was carned out at 45
intervals in clos kwise und counterclodnanse drections aher offvet sdustnent has been made T Mlow speed of wind tunne’ (usiatty 5 m/s) 1 kem constant
while 1he senso) is rotated around s veriacar ads The resufts ol caiibration and assonialed Measurement unzertannes are reporied in the table be ow

Alr spred L3 Emor
m/s Degree ) Degree {1 .
0000 o ° CDT-121-67
45000 “ a
20000 & 3 MEASUREMENT ITEM
135 000 131 “ MANUFACTURER
504
130 000 176 -4 MODEL/TYPE
225 000 m 3 SEAIAL NUMBER
270 00O mn kl 0.80 1D NUMBER
’ CONDITION AS-RECEIVED
320 CUSTOMER
Rem
= =

MEASUREMENT DATE

“**End af CartMaute of Calibration’ ENVIRONMENTAL CONDITIONS:

Accredited crvbriin lobnratary
1S0ALC17025 2017
NSC-TIS) Ti5 17025
CALIBRATION 0367

Temperoture meosurement lobomtory
Culibration wenices depaftmem?

NSC - TIS1 - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Dzta Logger with Temperature sensor
Novatyny
110-W5250L-D
45910
RYG FS0608
: Used item
A laboratory group (thailand) Co , Lid

Khwaeng Suan Luang, Knet Suan Luang
B3ngkok 10250 Thauany

08 Juf 2024
16.Ju1 2024
18 Jul 2024

Ambrent conditlon Ir the laboratory are as follow

Temperature
Relative Humldivy

230230 ©
5502150 %RH

NOTED: The cernificate is ve +d only to the item colibrated on dare ond place of calibravon

TABULATION DF RESULTS:

The table on next page ¥ /e the measured values

Calibrated by:

MW Sarawit Thachatad
sirspar 1 ertsomphal

§ Misy Ruangrumpai Phasmmat

Page 1 of 2 Pages

Caltbration procedure:

The temperature ca branon was auae by

In Howse cohprovon methos o WICLO01
accarding 1o campcrzar methoc i atodard
waital femperatuis ¢ Ao ana stanaard
temperature probe The trmperature sicle tse
was based on 175 50

Trmeeabllty:

Vanona! Isbage of Metroisgy Tnatlond (NINT)
Comficre number TV 0Q37 28 Cemyote
number #8-0101-23

Beference Used During Calibrotion:
Standerd Temperature Probe

Due dute 26 Mar 2025

THIS CERTIFICATE MAY NOT BE AEPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
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Continuation of Cartificate of Caltbration Number COT-121.67

@ Without Adjustment 0 With Adjustment

20 Clo40 €

Table 3: Thes equipment was connected with temperature sensor Model:

Dimension: Dlameter 12 mm Length 80 mm

Immersion Depth
mm c
BO 20047
80 25.043
8a 30032
a0 35028
ko a0m4

UuE Reaging

c

1986
40
297

395

IMP60 S/N: U3641223

04
0.4
0.

05

***€nd of Centificate of Catibration*~*

Continuation af Certiicate of Callbration Number: CRT-T3 57

Measuremen Resuls:

j

MAC

The esults of calibration and assoziated measurenent uncemainties e 1 egoried 1n he Lible below

Tahle 1: The esutis o caliseatian of relatve Lumidity al 20°C are yeported n table Lelow

2 wahout adugment [ wath Adpusiment

Callbration Rangre: 203\ 10 BOWH

Al Tempersture Standord Reeding
%my
57 5
5057
20

UYE"; Jn: Under Calibration

UUC Repding

End of Certificate of Calibralion’

1%AH)

)
(O]

Page 2 of 2 Pages

Uneetalnty

c

voys
0099
0093
2099
[(Y:E)

Page 2 of 2 Pages

Uncemaingy
1w

Accredted calfibraron kaboratory

ISOAEC 170252017
NSCTIS! TIS 17025
4 2w Aot Co 1z CALIBRATION 0367
§20215 57353
Peichiun= 7371, 36 wetll sen hooghar y and Al Temperature fabaratary
Birghoe 1ung0aiarc Coubration services depanment
Te+ o 4412

R e by
Emae secalbatongtrandier
Wer st www jra-atee cam

CERTIFICATE OF CALIBRATION

1 CRT0B67
TEM y logger Calbration procedure

MANUFACTURER Novahmo The Relotie bumaty and Ar Ten seroivre

MODEL/TYPE taibronon wos done by in Hovie mebration
Sensor: HMPED metnod as W1 C1-008 and Wi Tt 070 atr rding ta

SERIAL NUMBER  Data Loggen; ASS10 comparison method wih Staraara Lwved Mirror
Sensor U3s41223

1D NUMBER + RYG_FS0609

CONDITION AS-RECEVED +Usad kem Trocabitiy:

QusTOMER + ALS labaratory group {Thaiand) Ca., Ltd
10 R, L

RECEIVED DATE 0A Jul 2024

MEASUREMENT DATE 18112024

(SSUEDATE

ENVIRONMENTAL CONDITIONS:

Amble-t condition in the lzboratary ore as fallow

Temperature 1230130 K

Relairve Humidhy 15503150 KRH

NOTED: void only to the

TABULATION OF RESULTS:

The 1ab'e on next page five The measured vatues

Calibrated by I\ i

I Mr Sotzwnt Tnachalay

LIkt 59 Ruangrumpar Phoomim.

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL LINLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

ISO/IEC 17025 2017
NSC-TIS-NIs 17025
CALIBRATION 0367

4» spaed megturement loboratary
Cafbration servces department
Certtficate Number

b s
1 el ndi<a Liel n@ cenuieenm
CWS-002 BB
P
Callbration procedure
MANUFACTURER Nov The cop mheiramerer woy cal oomoed gacst
MODEL/TYPE o WS02 Stande d on velacily transducer moor! e 55-27
ond pitor tabe with rrect oa dferaninal ressure
Mrter mace PM2S00 in on rlase test-8ction of
. Elffel ype wina tunad wath 900 cv crast tost
Data logger 45191 section are The W1 4 D07 based an 1EC 6100
RYG F50328
CONDITION AS-RECEIVED Used em 1 Power performgrce  measurements g
CUSTOMER ALS Jaboratory group {Thailand) Ca , Lid electt Ty producing w o turbimes, March 2017
164 Phatthanakan 40 Phatchanakan Kl Khwaeng 5uan LUang,  wos wsed @ 0o m i guacehne
Khet Suan Luang, Bangkok 10250 Thalland
ea
RECEIVED DATE 114052023 '”r’;“""_'_‘ ’T - :"‘(‘"’f";",‘,"" Vel The
MEASUREMENT DATE 18 Aug 2023 e Ie recoy «otune
1SSUE DATE 21 Aug 2023 <ystem of units {55 fhrouzn tne MitAl [Natiano:
Metrar gy insttute of Thmiond) wo Certificate
numbe MW (52 21 ond Mk 004+ 22
Temperature 230230 < Uncertainty of Measurement:
Relative Humidry 5502150 HAH The reportea uncertainty of measuremer® is
Atmosphenc Pressum 110102 10 hPa besed un the stungurd ungectunty mufty wd by @
coveraue fuctar k=2 Which for a noreal
dustawutan corresponds to a caveroae probati ry
PLACE OF CALBRATION Eife) tyne wind tunne! ot Jicanatee Assoaaies Ca L1d
Wind tunnel crose satiion area’ 900 em’
Win direcion framal ares” 1w e
Diamete+ of mounting pipe* mm
Blockage W o Lest object’ I3
24 hours at ambient canditions
TABULATION OF RESULTS:

The L20'e on next paze give the mesa-eC saiues

Caliurated by }\\J /]_ C Approved|
n

7 4 Sorawst Thachalad
W s uraw © Lertsumphal

Remarin

of the tesled obyect irclade mounting pioe

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODLICED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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NAC evoom s
Atcredited cahbranion fabomfory

ISO/EC 17025 2017

NSC-1USTIS 17025 -
CAUBRATION 0367
6202 (773825
e aem T 0 s R ek .
Ba v 4 2600 Calibratian seraces department MEASUREMENT RESULTS
onerEisly Certlhcate Number

The wind nirection sensor was cal Eraled 35210 standard rolary encoder by compansor, metnod During ca'ibration, the measuremen: was carnied 6yl al 45
Irtervas n dockwse and caanlerclotkwise drecont aher ofivet adjustment has keen made Tre How spezd of wing tunne fusuatly 5 m/s! is keot consiant

VAR 1w A CWD-004 66 wn e the sensnris ronated around ils vertical axls The results of callbration and asscearec measurement uneertainlics afe reporied In Lhe 1able below
CERTIFICATE OF CALIBRATION Respeed o ] Erer v
m/ Degre. Degre ) Degree {°)
%
45 000 42 3 10
40000 &7 E
wird Direction sensor 135 000 133 2 10
Navalyns
160 000 182 2 10
MODEL/TYPE Sensor WS12F 501
225 00 28 4 10
SERIALNUMBER +Sensor: WSD-A5191 270 000 25 H 10
Oata logger: AS191 315 000 120 s 10
1D NUMBER :RYG_FS0328
| £l -
CONDITION AS RECEVED Used ilem 36000 ! ro
CUSTOMER ALS laboratory group (Thaland) Co. Ltd
104 Phatthanakan 30, Phatthznakan R, Khwaeng Suan Luang. Remark:
1t Aug 2023 Dretiion ot Un - Urder Cabtaton
£18 Aug 2023
121 Aug 2073
ENVIRONMENTAL CONDIIONS:
Relative Hum dity 15504150 % paste ainty of o
st o based on the stindard uncerimaty multia d by o
imotaheric Pressure 100410 fra coveroge foctor k-2, V& ivch for a narmo/ i
of oorexmately D53, Yae standard uncerts ity i
PLACE OF CAUBRATION 1 iffel-tyne wind tunnel of Jiraniate Assaeisies Co , L
“Evataation of measurenient
a7 AT O T
data Guide to the expressi n of unce tainty n AT AR
CALIBRATION CONDITION 200 e’ emurement
w 129 em®
Diametor of maus1ing oipe mm
Blockage razio uf test object” 03 (]
24 hours 1 ambient condiuons
Treaverage values during measurement are (23 9] €, (41 7) R and {1009 3] hPa
TABULATION OF RESULTS:
The table cn nec page prve the mazsured values }

Calibratee by N/\C
I e Sorown Thachalag R

I s I3t apam testemi ol

Momark:
" dem ¢ eaa-saciion 31ea ol e wiro surel
- the tested dlpe.

* biarae ot mnoning e
fhan

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSICN FOR REPRODUCTION HAS BLEN CBTAINED
IN WRITING FROM THE LABORATORY

Slopwatch Calibralion Test Report

Calibraton Dale : 10 Jul 24 10Jan 25
Baromelnc Pressure {mmHg) : 7524

Relative Humidity (%) : 840

Relference Stopwatch Dala Console Control Meler Data
Stopwalch ID No RYG_FS0540 Dry Gas Meler No :RYG_F50315
Model : FaoB Model : XC-572-v
Serial No : E18061 Senial No 1708091

€ ometac Prassure (M)

Realve Humiaty (%) Calibraten Dale : 4.dul24
Tempo 3z 1C7)

Certiicate No : £-2407022
C 100724 - YG_F30215 Releenze Dy Gas Motor T

;::v:m Faro (1) RunNo Time Actual (m:ssims)  Time Reading (m:ss) Difl. (ms) Diff. (min}

o Gleten Gaie 1 5:00:03 500 3 000005

aH 2 5:00:08 5:00 B 000013
. - 3 5:00:07 5:00 7 000012

B 15200 5:00:08 5:00 ) 0.00013

5 5:00:05 5:00 5 000008

6 5:00:06 5:.00 6 000010

7 5:00:06 500 3 0.00010

8 5:00:07 500 7 0.00012

5:00:08 5:.00 8 0.00013

10 5:00:07 5:.00 7 0.00012

Average 0.00011

SD 0.00003
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Dale : 10 Jul 24
Callbration sheet No : C-100724-RYG_FS0315
Digital Temperature ID : RYG_Fs0315
SerialNo : 1708091

Model : XC-572:¥

Location 6terenca Temperalw1D|qhaI T
c

MPE : (Maximum permissible amor of

Calbraton of Date

‘emparature
c

151

200

501

141

121

Amirient Temperatura ("C) 20.2
Relative Humidiy (%): 6
Refarance Temperatura D RYG_FS0e81
Serial No : 201090014918
Model : Digicon-CC-VT-MS
Next Calibrate © 13 Nov 24
E::' MPE Pass { Fal

Pass
3

Pass
3

Pass

B4 ometne Possuro (mmisgh

Next Cal Date Roatve Humary (%)
Tomparature  (C”}
Calbratan Ho Reterence Dry Gas Meer ID
Dry Gas Meler 1D Serailio
Seial No Cevrecton Factor {Y)
Hoget o Ne 1 Catvaton Date
AH 8 Ftaren Dy G Mer Capralon
e,
n
e
v e 200 vom merage

Calibralion Dale : 10Jul 24

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Sheel No : C-100724-RYG_FS0319

Nozzle ID #
D, D,
0298 0300
2 0465 0475
3 0605 0805
4 0770 0760
5 0930 0928
6 1082 1080
7 1240 1230
8 1594 1558
Where :
D,.D, D, There different nozzle diamelers al 6 dagroas to
Ap Maximum distance betwsen any two diamelers,
musl be < 0 100 mm
0,, (0, +D,+D,)/3

Nozzle Diameler (cm )

RYG_FS0319
BKK_FS1123
Hi-Lo
D, Ap D

0305 0007 0301
0465 0010 0488
0605 0000 0805
0765 0010 0765
0930 0002 0929
1085 0005 1082
1235 0010 1235
1551 0043 1568
D, D,

Calibralion Dale ;
Barometric Pressure {mmHg}

Relalive Humidity (%) :

Reference Stopwalch Data
Slopwalch ID No :

Model :

Serial No :

Calibralion Dale :

Cerlificale No :

Run No  Time Actual {m:ss:ms)
1 5:00:03
2 5:00:07
3 5:00:07
4 5:00:08
5
6
7
8
9
10

Stopwatch Calibration Test Report

10Jui 24
748.1
462

RYG_F30540
F8oa

£18061
40ul24
E-2407022

Time Reading (m:ss)
5:00
5.00
5:00
5:00
5:00
5:00
5:00
5:00
5.00
5:00

Next Cal Dale 10Jan 25

Temperalure (nc) ;338

Console Control Meter Dala

Dry Gas Meler No  BKK_FS0556

todel @ XC-572-V

Senal No : 1606041

Difl. {ms) Diff. {min)
3 0.00005
7 000012
7 000012
8 000013
5 000008
7 0.00012
6 000010
] 000013

000013

7 000012

Average 000011

sD 0.00003
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Dale : 10 Jul 24
Calibration sheet No : C-100724-BKK_FS0557
Digital Temperature 10 : ~ BKK FS0557
SerialNo : 1606041

Model : XC-572V

Location
c
Oven 1 100
i 140
M i

MPE : (Maximum

o
AH Fiofnonca Dn, Gan Meter Caveraton,
v s meeer

Reference Temperatun Digital Temparalure

c

Ambiant Temparaturs ("C) 238
482
Refaronce Temparature ID RYG_FS0681
Serial No : 201080014918
Modal : Digleon-CC-VT-MS
Next Calibrale : 13 Nov 24
Ermor MPE
‘c
Pass
Pass
Pa
3

Batomotr Prossuro (MmHg)

Retave Humaily (-1}

Temperatre (")

Reference Dry Gas Moiar 1D
SeraiNo

Corcecton Facior ()

Nex Catioralon Dale

Camom Contir Dy Moter

:o
=0

2002 hom amnage

A0 Or4coprmIvT aterenial that ca.¥et £21 26in o as @ 75C 30 TROmA el oy =20 Gorancafa mavoulvau 2 5

Calibralion Date : 10 Jul 24

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Cafibration Sheet No : C-100724-BKK_FS0562

Nozzle ID #
D, D,
1 0305 0302
2 0485 0475
3 0620 0635
4 0765 0765
5 0870 0980
6 1085 1085
7 1275 1275
8 1610 1610
Thare different nozzle diamelors a1 60 degres (o
Ap Maximum distance batween any two diamelers
must be <0 100 mm
D, (0,+D,* Dy/3

Calibrauen Date :
Barometnc Pressure (mmHg) :

Relalive Humidity (%) :

Reference Slopwatch Dala
Slopwalch (D No

Model :

Serial No :

Calibraton Dale :

Certificate No ©
1 5:00:03
2 5:00:09
3 5:00:09
4 5:00:11
5 5:00:08
6 5:00:08
7 5:00:06
8 5:00 08
9 5:00:09
10 5:00:07

Nozzle Diameler (cm )

BKK_FS0562
BKK_FS11Z3
Hi- Lo
0, Ap D
0302 0003 0303
0485 0010 0482
0635 0015 0630
0765 0000 0765
Q975 0010 0975
1081 0004 1084
1275 0000 1275
1615 000§ 1612
D, D,
MEASUREMENT PLANE

Stopwatch Calibration Test Report

31 Ju24
754
530

RYG_FS0540
FB08

E18061
40ul24
E-2407022

Time Reading (m:ss)
500
5:00
5:00
5:00
5:00
5:00
5:00
5:00
500

5:00

NextCal Dale: 31Jan25

Temperalure {C): 270

Console Conlrol Meter Data
Dry Gas Meter No. BKK_FS0527

Mode: XC-572-v
Serial No : 1508053
Diff. (min}
3 000005
8 0.00013
9 0.00015
n 0.00018
5 0.00008
6 0.0001C
6 000010
8 000013
9 000015
7 000012
Average 000012

sD 000004
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET PROBE NOZZLE DIAMETER

Calibration Date : 31.0ul24 Amblant Temporatur (C) 27 CALIBRATION DATA SHEET
Calibration sheal No : C-310724-BKK_FS0527 Relativa Humldity (%) : E Caibraton Date:  31ul 24 BKK_FS0533
Digital Temperature ID :  BKK_FS0527 Refarence Temperature ID RYG_FS0681 Cafibralion Sheet No = C-310724-BKK_FS0533 BKK_FS1123
Serial No : Serlal No : 201080014918
Mode! : XC-572:V Modal : Digicon-CC-VT-MS Nozzle Diameter (cm ) Hi- Lo
) Nozzle ID #
Next Calibrate : 13 Nov 24 D, D, D, AD o
Location teforanca Tampemur1mgn=| Temperature Eror MPE 1 0316 0318 0316 0002 0317
‘c c [+
2 0480 0475 0474 0006 0476
3 0635 0635 0635 0000 0635
4 0791 0792 0791 0001 0791
150 | 150
200 | 200 5 0950 0952 0951 0002 0951
6 1088 1080 1089 0009 1086
300 | 300
500 | s01 Pass 7 1270 1210 1270 0000 1270
Prabe 8 8 1600 1600 1598 0002 1599
140 i 141
100 | 101
13
D. D.
100 | 102 Where 2 3
120 | 121
3 D, 0,D; = Thers afferent nozzle diamelers al 60 degraes
10 |
20 1 20 Pa Ap = Maximum disiance betwean any two diameters
Mater 0 | 13
2 | ” must be <0 100 mm
D"'v :(D‘*D,OD,)IJ
25 I 25
50 | 50
MPE : {Maximum permissi of Auanw o

Type S Pitot Tube Calibration Type S Pitot Tube Calibration
Date Callbration  10-Jul-24 Due Date 10-Jan-25 Date Calibration  10-Jul-24 Due Date 10-Jan-25
Pitot ID RYG Fs50321 Inclinometer ID BKK Fs1131 Pitot ID BKK FsS0561 Inclinometer ID BKK F51131
Pitot SN - Vernier ID RYG_F50539 Pitot SN Vernier ID RYG F50539
Parameter Value Allowable Range Check 8\ ot Parameter Value Allowable Range Check
al oK e al -24 -10" < al<+10°
a2 -10" < a2 < +10° OK a2 12 -10°< a2 <+10° OK
B1 08 -5°< Bl<+5° 0K 81 =20 5% < Bl<+5° OK
B2 04 -5%< B2 < +45° ok 82 13 -5°< B2<+5° OK
08 0.3
2] 05 8 0.2
Z=Atanv Z 50125" oK ;3’ Z=Atanv 0 00S 7 <0125" OK
0008 W <0031" OK W=Atan® W <0031" OK
T Dt 0310 0.188" to 0 375" oK = T Dt 0.188" t0 0 375" oK
2 - A/2Dt 1.484 105< PA/Dts 15 [s]4 S 2 A/2Dt 1468 1.05< PA/Dts< 15 oK
A 092 21Dt< A<3Dt oK ‘- A 0.91 21Dt< A<3Dt oK
Certify that pitot tube/porbe meets or exceeds all specifications, Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 See 40 CFR PL. 60, App A,EPA Method 2 certification fact of 0 84 . See 40 CFR Pt 60, App A,EPA Method 2

FORMNO :F 06124 REVISION NO : 0 ISSUE DATE: 25/12/23 FORMNO :FO06:124 REVISIONNO :0 ISSUE DATE: 25/12/23
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Type S Pitot Tube Calibration

Date Calibration  5-Jul-24 Due Date 3-Jan-25
Pitot ID BKK F$0551 Inclinometer ID BKK F51131
Pitot SN - Vernier ID BKK F51405

[~ Parameter Value Allowable Range Check

2: o al 24 -10° < al<+10" 0K

a2 31 -10"< a2 <+10° OK

81 04 5°< Bl<+5° OK

B 14

Z=Atanv 0020 2 $0.125" oK

W=Atan8 0021 W <0031" OK

Dt 0375 0 188" to 0 375" oK

A 087 21Dt< A<3Dt OK

Calibration certificate Kalibrier-Zertifikat

Object
Geperslard
Manutacturer
e-staler

Type description
1¥p

Senal no
S enhr

Inventary no
irventar fe

Tesl equipment no
Frammel Nr

Equipment no
Equ pment Nr

Localion
Slanzent

Customer
Auftraggete

Cuslomer ID no

Corirol Unil 1350

TESTO SE & Co KGaa TESTO SE&
0632 3511 0832 3510
64554897 64749498
15862485 153861584

ALS Laboralory Group {Thaland) Co , Lid
104 Phatthanakan 40, Phatihanakan Rd ,
Knwaeng Phatinanakan Khet Suan Luang
TH Bangkok 10250 Thailand

Measuring Box lasto 350

Co KGah

5753561

hereby wa confirm thal the perforing caib
ration Jaboratery is work ng wilh & rarage
mem sysiem accomirg fo 1SO BAV1:2015
anc DIN EN ISQMIEC 17025:2018 Accradis-
flon certficales can be lound urder
W 1561 Op The measunng Instalel ofe
used for caubrmlon &re requiarty calibraled
N0 traceable o the naboral slandamts of
tha German Faderal Physica' 1echnical ins”
tule {FTE) or other netioml stanascs
Shou'd no nationa’ standarda exisl, the mea
suring procedurs ccrresp=nds wih tha Lock-
nical reguiatiors and norms valle &t the time
ot the measurement The documerts estat-
lished for Lrus proced.e are avasabia for v e-
wing Al Ihe nocessary measurd data can
be lourd on this Gaibralian cantiiczne

Hemn but - e wit Ghs Gas curchiul-
tende kel Ofle aZo &0 Maraementes o
rachi1S0 9001 <015 sowis TN E 15 21EC
4702* 201Biigm'u vt hat D Grkenzan i
e Soe bt waw (gsTols 0B Do fur dlir ha
ABrang vwewe e on Messan kg
WICAT TEGEITA w net ] U BrC I

fheoa: At che natior i Munnale ce b

sx@ sch Tosh scren bancesenstat (Fle,
Ceutsch a6 ndar st ancerc namsrse o
s Vo ke £a naer Humer exis o
s Messs ealiert dan cer
acl en Pegen b Nor
men Die flr dis wn Yo cang angaler

DOKUMAME0N et € Mjenarec we
Kunden N- 1031994 Ale efiordoremn Messcaian sind ir e s
KA 12 =t-Zun11 7 <20 aUlgers m
Order no 12459724 / 0520 0055
e ubrags b
Certify that pitot tube/porbe m?els or excee}ds all spzf:lﬁcahons, Dale of calibration 507 2024
crieria and/or applicable design features and is hereby assigned a pitot tube Drmturm e Ka brisa g 16 07 202 REVIEW BY
certification fact of 0 84 See 40 CFR Pt 60, App A,EPA Method 2, Dale of the recor re-calibration 16072095
Datum dbr amalon ot erura ® APPROVEDBY 7
Pass

* KEXT CAL DATE

1mty of meascrsmant
ncartany oline m

3 accod ng te EA-4C2 M 2022 wiih
nceranty of the last specien Th

lny o abiout 953 ana uezens nty
o1 I8 race azcerang snrule

Sv @i 1eds Merua clie e wutGe nach A% CF M 2022 01 inmer UPArteshurkawabrsre e has
06 Refeserz. Con VAMTANI 6= 50wk €16 UNS.che ol C82 P ngs D& he fulf LE.Sett mif 413

A2 Y5 Cer penne Lo A
Sreeh Qe ENISSl o Lungsing s "YBriTaery

T ca raddan Cervheata iy nol ba ra5rod.ced Glher thar i full axcept wixn Uie psrm 65 on of the isaLing Ieboratory Ca i1t on con feales withcat sgaatLre

6148 L16 147 w38 2183005 €0 A7SAN PR £ar Fen Ter Tt ehit g 085 2utstaler dut b S1m 133 20

® 1 aDsnbere Gulia:

L ialgng ¢
W13 ra o srschene orne U-iersch o

FORMNO :FOS-124 REVISIONND : 0 ISSUE DATE: 25/12/23

Tastp Industrinl Services GmbH

Sartorius (Thailand) Co., Ltd.
120 Rema 8 Road, Huaykwang, Huaykwang Bangkok 10310

SARTORILS

REVIEW BY

NSC-TISKTIS 17025
CALIBRATION 0426

Calibration certificate Kalibrier-Zertifikat 5753561 of Calibration =%

2025

NEXT caL pate . 22

Model Number: ~ MSL2248-1nn-ni1 Certificale No :
Description : Issued Date ;
Serial Number: 0031709552 Reference No : 229196
IDNo RYG_END003
Manufacturer Page No. 10i2
Reference carit<ates.
ebungsbedingungen Cuslomer Name :
Temperature Temparmtur 20 26)°C Homidity Fecemte {20 60) % RH % F
Mea
The calibralion was carried aul by companson measurement with calibraled fest gases . i
Dre Ka brenung efoigte quren Vergleichsmessung mii ka ibertun Prizgasen ¢ Cafiorated Place : ALS Laboralorv Group (Thailand) Co Room)
M se
- Calibrated By :
ChannelKara Y Calibration
- Calibration Date : Thursdav 2024 Procedure No :
Irdeated B esred var.a A Allowad detalion?) Measuramant - g
—— . urcerainty (4=2) EE
‘"Qﬁl’b‘m;’:;eg”g‘f:‘:‘:" Ka Messunsict erhedt (=2) g H Based on UKAS LAB
Melrological data : Ambients Conditions:
Capacity : 220 9 Readability : 0.0001 g Temperaturs ; 237°C E 50°C
Huridity ; 620 % RH + 100%RH
Reasons for calibration Pressure +
GoodOperste [ Fair
Traceability:
sartorlus welghl set 1ma - 50000 £2 YCS011-625.0n TCS M2308197S
DKSH 19231845

This certificale ralale and pply this equipment only

rthen In full
Operation D

SOP FM 33 03 February 2022

-

7001 90001 -ED00  werw \amoBe dn e
oGmpcmde  Sue 22

Ta
Fax

Qowortasrate 3
76188 Kisninten
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Sartorius (Thailand) Co., Lid.

Tek +65 2843 69818

Model Number:  MSU224S-100-DU

Descriplion ;

Serial Numbar: 0031709562
IDNo : RYG EN00D3
Manufacturer:  Sarlorive

Calibration Results : Without Adjustment

Xepeatabllity

SARTORILS
it y
JC@IE: of calibration

Certificate No :

Issued Date

Page No

24BCI0073

20f2

Sccentricity (Off-center loading error)

e avliy y ing i
inder placad boad, e, 1307 placed in the
epantedsy n The standard deviation Is used o i i
Wpreas mrducibaty quantlativaly. nozsuromani pointa ( postians defloed ecoring tn OUML A70)
Nominal Value : (Low Load) 20.0000 200.0001 Nominel value : 100 ]
20 g 20.0000 200.0000 Tolerance 0.0004 9
Tolerance
00001 g Difierence
20.0000 200.0001
Nominal Value : (High Laad) 20.0000 200 0002
200 g
Tolerance
0.0001 g 20.0000 200.0000
20.0000 200.0001
Standard Deviation 0,00005 0.00005
Linearity
The sineeriy,
Tolerance 0.0002 g
Naminal Value Displayed Value Devlalon Uncertalnty
@ © © o a
0.0000 0.00013
0-5000
0.0000 0.00013
10 10.0000
0.0000 0.00013
100
199.9999 -0.0001
Frd of Ranart
SOP FM 33 03 February 2022
Lot No 2483307-1
SYSTEM CALIBRATION BIAS AND DRIFT DATA
c HRSG 41
Date 28 Oct 24 Ussarea N
0, ANALYZER
Cylinder Conc. (%
v, Anaiyzer
Callbration symem syst m odin
Response Callbratlon CaBas (% of Span)
Reaanonss
NOy ANALYZER
Cyllnder Cone (ppm) Span {ppm) :
o Anaiyza
Callbratlon oy m aymem om system Drift
Reaponse Cal Bias Callbration CalBlas {% of Span}
Dacnnnca Resnonsa
S0, ANALYZER
Cylinder Cone (ppm) Span (ppm) :
=0, Ana yzer
Callbration System oystem iy
Response Callbration Cal Blas (% of Span)
Reannnea Pesennnca 192 At Qnant
€O ANALYZER
Cylinder Cone {ppm) Span (ppm) :
wu Anaiyzer
Callbratlon aysam system aysem symem brin
Response Calibration Cal Blas Callbration Cal Blas
Resoonse Responas

Page2of5

ANALYZER CAUBRATION DATA
c
260ct 24
0, ANALYZER
Modsl TELEDYNE API T200H Serlal No
Cymum vaue
Resonae (%) Rasoonsa (%1
NOy ANALYZER
Modal TELEDYNE API T200H Serfal No
Span (ppm}
uynnaer vae Final Anaryzers
m)
Reannonan fnnm "
802 ANALYZER
Mode| TELEDYNE APl T100H Serial No
Span (ppm)
Cymiuer vae
Reaponaa foom} Raanonas fanmi
_ow-Lever s v sy
Soan Gae T9ZE0 T a5
CO ANALYZER
Moadsl Serfal No,
Span {ppm)
ye
ppm)
Dacnnnas fammt Rasponae foom)
Callbraled by
Page1of§
EMISSION TEST RESULT
Run#
Cliem Location
Dt 280ct24 Test Opsrutor
Start Time 1:40 Finish Time
SO, Analyzer  Modal TELEDYNE API T100H Serial No
NO/O; Analyzer Mods) TELEDYNE API T200H Sarlal No
€OICO, Analyzer Modsl TELEDYNE AP TS00M Serinl No
0, (%) €0, (%) KOEK (ppm) 90, (ppm)

Page3 ol.5

Lol No 24833071

HRSG 41
Ursaree N

umerance

Uinerance
{Porcent of Span)

unerenca

ALS Labaratory Grows

HRBG 41
Ussarea N,
12:00

o3

€0 (ppm) Remark
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EMISSION TEST RESULT
Run$®
Clisnt GLOW ENERGY PUBLIKC CO, Lid Location HRSG 41
Datn 200024 Text Opartor Unsaras N
Start Time 1201 12:21
80, Analyzer  Model TELEDYNE API T100H ‘Sartul No. 50
NOO, Anatyzer Modal TELEDYNE API T200H Sarla! No.
OO, Analyzer Modal TELEDYNE API T300M Serial No B45
0, (%) €O, (%) NO= (ppm) 80, (ppm) Romark
Pegedof5
Lot No 2483308-1
ANALYZER CALIBRATION DATA
c GLOW ENERGY PCL L HRSG 42
D Sakalt P.
0, ANALYZER
Model TELEDYNE APl 200EH Serial No 774
Span (%) 25
wynnaar
P
NOy ANALYZER
Model Serfal No
Span tppm) 200
Lyinaar vawe ~
(ppm) {Percent of Span)
Response (oom)
502 ANALYZER
Model TELEDYNE API 100EH Serlal No
Span (ppm) 200
=] \nimal Analyzem umerance
PPm
Reananza fnnm\ Rasnonsa foom)
GO ANALYZER
Model Serlal No
Span {ppm} 500
Uynnaer vae w v om
m) (Parcent of Span)
Reanones (oom} Dasnnnea fanmt
B v
ey 70740 735 AT
FORMNO F08.002 REVISIONNO 4 ISSUE DATE 180124
ALS Labarstary Gro:
Page 1 ol -

EMISSION TEST RESULT

ALS Laboratery Group

Run #
Chisnt Location HRSG 41
D 260ct24 Tast Oparstor Ussarea N
Start ime 1222 Finish Time 1242
50, Analyzsr  Modsl TELEDYNE API T100H Serial No
NOJO; Analyzer Modsl TELEDYNE API T200H Serial No
€OICO, Analyzar Modal TELEDYNE AP! T300M Sertal No
©O, (%) SO {ppm) €O (ppm)
Page5of§
Lot No 2483308-1
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Chent HRSG &
Date SaksllP
0, ANALYZER
Cylinder Conc (%) Span (%) :
U, Analyzer
Callbratlon system System Syswm Dt
Respanas Callbration Cal Blas Callbration CalBas (% of Span)
Rescansa Response 192 Af Gnand
NO, ANALYZER
Cylinder Conc {ppm) Span (ppm) :
Uz Anaiyes
Callbratlon Systam sysiem Sysiem Drift
Responsa Cal Blas Callbration CalBlas
A Rexnonse
S0, ANALYZER
Cylinder Conc {ppm) Span (ppm) :
U3 Anaryzer
Callbration Sym Syswem y Drikt
Response Callbration Cal Blas CalBas (% of Span)
Resnonsa Peennnca “w
CO ANALYZER
Cylinder Conc (ppm) 1 407 40 Span (ppm) :
wu anaiyzer
Callbrailon Sysiem Systam aystem dysiem Drn
Response Calibration Cal Blas Calibration Cal Bl {% of Span)
Resnanae At @nant

Pago20f§

FORMNO F 08083 REVISIONNO 4 ISSUE DATE 1801724

ALS Labormery Group

Ramark
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Cllent
Data
Start Time
S0, Anulyzer  Modal
NO,I0; Analyasr Modsl
€OICO, Analyzer Mods!

Page3ot.5

Gllent
Date
Start Tima
S0, Analyzer Mods|
NO,IO, Analyzer Modsel
COICO, Analyzer Model

PageSof 5

EMISSION TEST RESULT

20d24
10:50
TELEDYNE API 100EH
HORIBA PG-350
TELEDYNE AP| 300EM

03 (%) €O, (%) NOx {ppm)

Run#
Location
Test Operator
Flnish Tims
Serial No
Serinl No
Sarlal No.

0; (ppm)

HRSG 42
Sakuh P,
11:10
ar
TDBARGKP

FORMNO F08-080 REVISONNO 1 ISSUE DATE 180124

EMISSION TEST RESULT

GLOW ENERGY PCL.
200ct24

TELEDYNE APl 100EH
HORIBA PG350
TELEDYNE API 300EM

€0, (%)

2118

Run ¥
Location
Tast Opsrator
Fnish Time
Sarlal No
Sariul No
Seral No

80, (ppm)

ALS Latoratary Grap

Selatt P
a7

TDEARGKP
451

€O tppm)

Remrk

FORMNO F08.060 REVISIONNO 1 ISSUE DATE 10124

ALS Latoratary Grup

EMISSION TEST RESULT

Run# 2
Cllem ‘GLOW ENERGY PCL. Loaution HRSG 42
Duts 2oct24 Teet Oparxtor Sakaht P,
Star Time 11 Finlzsh Time 1M
80; Anayzer  Model Sarial No. a7
NOO, Analyzer Wodel Serinl No TDRARGKP
COXCO, Analyzer Model TELEDYNE APl 300EM Serlal No 451
02 (%) [ com NOE (ppm) S0; (ppm) Romark
FORMNO FOB080 REVISONNO 1 ISSUE DATE 18014
ALS Latrtry G
Page dof.5
Lol No 2483300-1
ANALYZER CALIBRATION DATA
[+ H ‘GLOW ENERGY PCL HRSG 51
D H 28 Oct 24
O; ANALYZER
Model :  TELEDYNE API 200EH Serlal No 738
vy naur va us vnrorsnce
Resannnan (%4} Pasnnnea oL}
ND; ANALYZER
Model Serial No s
Span (ppm)
Lynnaer vaiue (nital Analyzers unerenca
(ppm)
Responss (oomi
$02 ANALYZER
Modal TELEDYNE API 100EH Serlal No a4
Span (ppm)
Cynwer vae nnial Anaiyzers vinerance
(ppm)
Resanonaa fnnmt Rasnnnss fnnml
_uw-aver ws
Fan (an 70,76 7875 o5
€O ANALYZER
Model TELEDYNE API 300EM Ssrial No
Span (ppm}
Final Anaryzers uimtel
ppm}

Reaponsa (oomi

rence
{Percent of Span)

Page 101§

FORMNO FOS062 REVISIONNO 4 ISSUE DATE (8024
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Lol No 24833081
SYSTEM CALIBRATION BIAS AND DRIFT DATA
c Loeatlon :
pat Test Operator
03 ANALYZER Cliem
Cylindsr Cone (%) Dun
Uy s Start Tima
Callbrallon ays sysiem Drift 30; Analyzar  Modal
Response CalBas Callbration Cal Blas
o {4 of 9nam OOy Anuiyzar Mode!
€O, Anlyzer Modal
NO, ANALYZER
Cyllnder Cone (ppm) Span (ppm) :
Uy Anatyzer
Callbration ayswom ¥ Drift
Respanse Callbratlon Cal Blaa (% of Span}
Respanse Bacnnnes
30, ANALYZER
Cyllnder Cone. (ppm) Span (ppm}
50, Anatyzer
Calibratlon ay system system Sysiem Drft
Responsa Cal Blas Calibration Cal Blas {% of Span)
R (% nf Snant Resnonse
CO ANALYZER
Cylindar Conc (ppm) Span (ppm) :
Gu Anaiyzer
Callbration oy m oy DA
Respanse CalB CalBas
Response 1oL nf Gnant A
FORMNG FOL083 REVISIONND 4 ISSUE DATE 1801724
ALS Laterwary Group
Pagazals Pagodat
EMISSION TEST RESULT
Client
R Dxte
Cllam GLOW ENERGY PEL. Loeation HRSG a1 Start Time
Sathapom T.
Drte 280ct24 Test Operator pom 50y Amslyzar Miodel
Start Time 1141 Finlah Time 12:01
NO/0, Analyzer Modal
S0, Analyzer  Model TELEDYNE API 100EH Serial Na.
COIGO, Analyzar Modal
NO,/0, Analyzer Model TELEDYNE API 200EH Seral No, s
COITO, Anslyzer Model Serial No. azs
0; (%) €O, (%) NOx {ppm) 80, {ppm} Ramark
Page 5ol 5

Paged of.5

ALS Laberatory Grap

EMISSION TEST RESULT
Run#
GLOW ENERGY PCL. Location
200124 Test Opartor
1:20
TELEDYNE API 100EH Serlal No
TELEDYNE AP| 200EH Serial No.
TELEDYNE API 300EM Serial No.

HRSG 61
Satheporn T,
11:40

425

FORMNO FOS080 REVISONNO 1 ISSUE DATE 120124

0, (%) €O, (%) NOX (ppm)
EMISSION TEST RESULT
Run#
GLOW ENERGY PCL. Location
200ct24 Tast Operxior
12:02 Finlsh Time
TELEDYNE API 100EH Serial No
TELEDYNE API 200EH Sorial No
TELEDYNE API 300EM Serial No
€O, (%) NOa (ppm) 80, {(ppm}

HRSG &1
Sathepon T.

a0
75
425

CO (ppm)

Remark
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Lol No 248331041

Lol No 24833101
SYSTEM CALIBRATION BIAS AND DRIFT DATA
ANALYZER CALIBRATION DATA
Cllent : GLOW ENERGY PCL. HRSG 82
c : GLOW ENERGY PCL L HRSG 62 Date : Saksit P
Dal : Saksit P,
0, ANALYZER
0; ANALYZER Cylinder Cone. (%)
Model : TELEDYNE APl 200EH Serlal No : ™
Span (%
aysem symem Drift
Uyt naer va us v ore Response Callbratlon Cal Blas CalBas (% of Span)
(Percent of Span) Respanse ot Gnant
Response (%! Resnonaa (%)
NO, ANALYZER
Cylinder Conc. (ppm) Span (ppm) :
NO, ANALYZER
Model TELEDYNE AP| 200EH Serla No : 74
Span (ppm) Sysiem ayzeem sysiem DriRt
Cal Blas Callbration Cal Blas (% of Span)
wymn e D herence Reanonae
(ppm) {Percent of Span)
Reanonsa {foomi Rasnanaa fanmy
e ou 80, ANALYZER
- Cylinder Cone {ppm) Span (ppm) :
802 ANALYZER Sy Anayzer
Model Serlal No : Callbration system sys m syzom Drin
Span (ppm) Response Calibration CalBas CalBlas {% of Span)
Reanonsa ”
ytinger vaiue
{ppm) (Percont of Span)
Resuonsa foomi Resnonas foomt
Cylinder Cone. (ppm) : Span (ppm) :
wu Anaiyzar
CO ANALYZER Callbration aymem aymem system DriR
Modsl : Serfal No 454 Response Cal Bias Callbration Cal Blaa
Span (ppm) Resnonsa
Lynnaer vae
{ppm)
Rasnnnas fnnmt Respansa foom)
FORMNO F0B.063 REVISIONNC 4 ISSUE DATE 1801724
ALS Lateratery Group
Page 2015
EMISSION TEST RESULT EMISSION TEST RESULT
Ru 1 Run@
Cilemt GLOW ENERGY PCL Location GLOW ENERGY PCL. Location HR3G 62
Duta 280at24 Tast Operutor Saiaht P Datm 20ct24 Test Oparator Satsh P
Start Time 11:10 11:30 Start Tima 11 Flnlah Tima 11:51
50, Analyzer Model Sarial No “7 S0, Annlyzer Model Sarial No a7
NO,JO; Analyzer Mods| TELEDYNE API 200EH Serial No. ™ NO,JC, Anulyzer Modal TELEDYNE API 200EH Sarial No. e
CO/CO, Analyzar Model TELEDYNE API 300EM Serial No. 450 COICO, Analyzer Model TELEDYNE API J00EM Serlal No. 451
Tiema (min) 05 (%) €05 (%) NOE {ppim) 80, (ppm) €0 (ppm) Ramark 0, %) €05 (%} NOx (ppm) 80, (ppm) €0 (ppm) Remark

FORMNO F08.080 REVISONNO 1 ISSUE DATE 180124

ALS Latorsery Grap
Page3ol.5 Pagadats
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Airgas.

Alrgns Specialty Gses
Adrgas USA LLL

martaicncompmy lumsinanis ph 45
Airgascum
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer: AIR LIQUIDE
(THAILAND) LTD
Part Numiber E04NISSEIHAG0S6

Cylinder Number

boralory:

PGVP Number:  A12022

Reference Number:  160-402340012-1
Cylinder Volume: 2472CF
Cylinder Pressure 2215 PSIG
Valve Outlet: 66

GND027222
124 - Plumsleadville - PA

Gas Code: CO,NO.NOX, 502, BALN Cerlification Date: Fe[l: 08, 2022
component N ANALYTICAL RESULTS
Doy
mﬁ)gﬁggoxms .:Z z: :Ex :g :f ::: G1 +-D 8% NIST Trecaablo 021022022
SULFUR DIOXIDE 5500 PPA 5630 PPM (G;: o T T Comasos o

Triad Data Available Upon Request

NOTES:Gross Weighl 494 Kg
Net Werght 8 4 Kg

*/-0.8% NIST Truceable 020272022 02/0872022

Run# 3
Cllemt GLOW ENERGY PCL. Location
Dute 200024 Tart Operator Suksit P
Start Time 11:52 Finish Tima 12:12
50 Analyzar  Modal TELEDYNE API 100EH Sarlal No 431
NO,/0; Analyzar Model TELEDYNE API 200EH Serfal No. T4
CO/CO, Analyzer Modal Serlal No. 451
€O, (%) 80, (ppm} GO (ppm) Remark
Pago Saf.5
= Airgns Specialty Gases
Alrgts USA, LLC
X m Easton Road
2
an Alr Uquids campany Plumsieadville, PA 18549
Alrpas com
02138466-1
CF
PSIG
Gas Code: CO,NO,NOX,S02 BALN Cerlificalion Date:  Jul 15, 2021
Explration Date: .Jul 15, 2028
ectfica EPA y Asswy end of Gasaous Caliralion (May 2092
SOUR-124531. using h Bsay proceduma ot requira Gcal ble T cylindar w3 a i wnakcal
uncartainy e @2t beow with 8 confdence Inpues eattis 1 Moz, All conconsatons are oo &
=3 ctharwiza notad
ANALYTICAL RESULTS
Component Raequested Actual Protocol Assay
Concentration Concentration Method Dates
CARBON MONOXIDE  180.0 PPM 61
NITRIC OXIDE 160 0 PPM &1 07/08/2021 0711572021
SULFUR DIOXIDE 1600 PPM a1 +-1 0% NIST Traceable 07/082021 0771572021
NITROGEN
Date
Dec 21,2026
PRM 12386 DEBSD2S 8p Feb 20, 2020
NTRM 13010312 KALOD3449 +-05% May 04, 2028
GMIS 124206089 ©€C323707 " Aug 15 2021
NTRM 10010234 AALDTI227 +-08% Apr2s, 2022
Instrument/Make/Model
FTR Jui 01,2021
FTIR Jun 30, 2021

Triad Data Avallable Upon Request
NOTES:

Gross Weight: 488 Kg

Net Weight: 85 Kg

L

Puge 1 of 190-402138455-1

Airges Specialty Gases
Airgas. i
6141 Exston
0 Alr Liquido campany Flunstendville, PA 18549
Abrga.cam
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer: AIR LIQUIDE
(THAILAND) LTD
Pert Number: EO2NIS2E3HA0000 Number, 160- 1
Cylinder Number: GN0027033 Cylinder Volume: 248.4 CF
Laboratory: 124 - Plumsleadvllle - PA Cylinder Pressure: 2214 PSIG
PGVP Number. A12022 Valve Outlet: 580
Gas Coda: O2BALN Certification Dale:  Feb 10, 2022
ANALYTICAL RESULTS
Component R Acluel Protocol Tolal Refative Aassay
c lon Concentration Mathod Uncertainty Dates
OXYGEN 6000% 7675% <] +/-0.4% NIST Traceable 0211072022
NITROGEN Balance
CALIBRATION STANDARDS
T LotID Cvlinder No Concaniration Uncaertalnty Explration Data
ANALYTICAL EQUIPMENT
Instrument/Maka/Model Analytical Principle Last Multipoint Callbration

Nel Welght; 8.1 Kg
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Airgns Specialty Gases

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

AS1-48)/1 Sirrikom Roag Bangdu—ru, Dargolud angkok (3760 1harard

SITHIPORN

SCT a7mzs

Alrgas. PR
) 6141 Easmp Road
Plumsteadville, PA 18949
an ArUquide camparty Al:.w steat 94
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Cuslomer: AIR LIQUIDE
(THAILAND) LTD
Parl Number: E02NIB4E3HADO0T Reference Number:  160-402340010-1
Cylinder Number: GNO0D27201 Cylinder Volume: 2498 CF
Laboralory: 124 - Plumsleadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12022 Valva Oullet 590
CGas Code: 02,BALN Certificalion Dals:  Feb 02, 2022
purmedins 0 Gt o Gazaous oltrwton Sanarts (May 2012 dmment 94
v oLOS% Thars ignif Aitfed tho uag of his cafiation miriure Al concantasans sy on &
molalmolo basis uniess phanwias nomd,
ANALYTICAL RESULTS
Componenl Requested Aclual Protocal Total Refativa Assay
Concentralion Concentration Method Uneertainty Dates
OXYGEN 1600% 1604% <] +-0.4% NIST Traceable 0200202022
NITROGEN Salance
CALIBRATION STANDARDS
Typa LotID Concentration Uncerfainty Explration Date
ANALYTICAL EQUIPMENT
Instrumant/Make/Model Analviical Princinle
Triad Data Avallable Upon Request
NOTES:Gross Welght: 48 B Kg
Net Welght: 8 2 Kg
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN ;

451-251/1 Smtrorn Read Bargeam-u Bangp utl Banghok 19700 Thallar d

Tol 662433 5331 Emal calibration@sithiphorn com

Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by follow on 1EC-60942-2003 Sfandard,

cssocratles
NSC.T151 115 17025

CerL No : ACC24008
Job No. : VC67ACDO058
Pages t 2013

The sound pressure level [requeney and total distortion of Uie sound calibrator was measured using the reference

Condition of this resuit of calibration :

| Reference Stundard Instruments

Insiryment Mode! Serial No
Wavelorm Generator 33sn MY52302742
Dicitnl Multimeter 33461A MY53220104
Digital Muliimeler 334614 MY53220076
Diyital Multimeter 33461A MY60024273
Programmable Afienuator MAT-1070 62100114
Condenser Microphane 4130 2977900
Measuring Amplitier NA-42KAL 34560495
Audio Analyzer AVR-3360A  V744R6069

Cerl, No. Due Dute
E1-0010-23 07-FEH-24
131 300260 13-FEB-24
ELL BP 30:0267 13 LER-24
EEL BP 3140266 14-FEB-24
Er-0011-23 08-FEB-24
AA-1001-23 14-Fi 3-24
AA-3002-23 14-F1:13-24
EI~1012-23 10-FEB-24

2 This result of calibration was found aceurate as shown an date and place of calibration for this calibrated iiem onls

3 This certificale is traceuble to the intemalional sysiem of unit maintained at ;

3 1 Nanional Institute of Metrology ( Ihailand)

32 Thailand [nstitule vl Scientific and Technological Research (TISTR)

1o 4 62433830

Emoit: alib arlor ehipha ream

CerL No. : ACC24008
Peges ¢ lof3

Calibration Certificate

Equipment :
Manufacturer :
Madel :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :
Ambient Temperature :
Pressure :

Relative Humidi

Received Date :
Calibration Date :
Date uf Issuc

Culibrafed by =

SOUND CALIDRAIOR
RION

NC-75

35002736

RYG FS0496

GOQD

ALS LABORAJORY GROUP (THAILAND) CO. L1D
104 PHATTHANAKAN 40 PHATTHANAKAN ROAD
KHWAENG PHATTHANAKAN KHEL SUAN [ UANG,
BANGKOK 10250 THAILAND

}f/lwh% ‘P

(230=3) “C
(1013 =3) kln
(500=20) Yo

155/ /gn
19 JANUARY 2024
26 JANUARY 2024
29 JANUARY 2024

Nathakomn Tisutpa :an

Ihis centilicate is issued in accardance wilh ihe requirements of ISO/EC 17025 standard 1nay not be reproduced

other than in fll, exeept with (he prior writlen approval of the head of Calibration | aboraturs

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

2545 sinnthom Read Bangbumnz Boagp e Bangkol, 16700 Tnailaid
Tel +68 2432 £33 Cra  calotetion@uith phorm zor 1

Result of calibration ;

1. Sound pressure level

dn
94

2, Frequency

Speeified
Frequency
(Hz)
1000

3. Total distortion

Mensured value ( 9% )
083

SITHIPORN
associales
NSC TSI 17035

Cert. No : ACC24004

Job No. : VC67AC0058
Pages  : 3of3

Meusured [b] d

value imi
{dB) B dB dB
9398 Q02 014 040
Mea ured
u Uneeriainty n
% (%)
1000 0 0 0

Aceeptance limit ( % )

010 30

The reported uncentainty is based on a standard uncenainty multiplied by coverage factor &

or any value following caleulzlion,providing u favel af canfidence of approximntely 95 %

———— End of Calibration Certificate
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-251/ v mthorm Rooa Yongbumeu Langp'ug, Bangkek 1700 Thailend

SITHIPORN,

CerL No, : ACL24307
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Madel :

Serial No.:

ID No.:

Condition As Found :

Customer :

Locafion :

Ambient Temperature :
Pressure :

Relative Humidity ¢

Reeeived Date :
Calibration Daie :
Date of 1ssue :

SOUND LEVEL METER

RION

NL~42/ Micrephone UC-52 7 Preamplificr NH-24
01073423 /169513 7 73684

RYG 50386

GOOD

ALS LABORATORY GROUP (THAILAND)CO LTD.

104 PHATTHANAKAN 40, FIIATTIIANAKAN ROAD,

KHWAENG PHATTHANAKAN KIIE[ SUAN LUANG,
BANGKOK, 10250 THATLAND

(230+3)
1013 23)
(500=20)

kPu

o,

23 SEPTEMBER 2024

09 OCTOBER 2024
09 OCTOBER 2024

Calibrated by :

This certi is issued in

wilh the

REVIEW BY

APPRCVED BY

MEXT CAL DATE aliofss

Nathakom Pisutpaisan

of ISOAIEC 17025 standard, muy niot be reproduced

other than in Tull, except wilh the prior written approval of the head of Calibration | sihoratary

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 4515 ntnorn Recd Bangbuniru fangpluc 2angkok 10/00 Tharlono

lol ~G6 7432 8231 tma: eolbralion@

Wphotncom

ent Result :

Purameter

1 Absolute sensitivity

3. Acoustical sipnul tests of frequency weightings

125 He
1000 Hz
K000 H7

1. Llectrical sigmal wsis of frequency weightings
For 1011z 104 kllz
For >4 kHz1wo 10 kHz
For > 10 kHz 10 20 kHz
S Frequency and lime weightings at | kHz
6 Lony - 1erm siability

7 Level lincarity on the reference ley of range

8 Level linearity ineluding the level range control

9 Tone burst response
10 Peak C sound level

11" Overload indicalion

SITHIPORN;

associates

Cert. Nu. : ACL24307
JobNa  : VCGTACDIS4
Pages  : 3ofd

Uncertainty Maximum-permilted
@) uncertainty af
measuremnent (dB)
02 NA
0.2 NA
03 [
03 06
03 07
03 06
3 07
03 1u
2 a2
0 [}
02 U3
02 03
02 03
0.2 035
02 02§
0l 01

A

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

451-45)/i § “ntharn Road Bangbura kangpre Bar
Tol «€8 2432 6231

Calibration Procedure :

Calibration Method :

CP-AC-O1

ek 19760 Thedond
Emai: caliorauen@: thiphorn com

SITHIPORN)
associales
NSt Tisi-ns 17025
CALIBPATION 0354

Cert,No : ACL24307
Job No  : VCOTACO164
Papes @ 2ofB

Lhis equipment was calibrated by follow on 1EC-61672-3 (2013} Standard for sound level meter (SLM)

The SI'M had tests ra Acouslical und Elecirical signul iests ol requency weighting with Anechuic chumber und Relerence

Standard nstrunicnts

For 1usts results of cach ilems were made by obscrvation ol each Instruments display and also with SLM's display

Condition of this result of calibration

L Reference Standard Instruments :
Instrumeni
Wavelorm Generator
Wavelorm Generator
Digital Multimeler
Digital Mulimeter
Digital Multimeter
Programimable Altenuator
Candenser Microphone
Measuring Amplifier

Model
332104
335118
33461A
33461
34461A

MAT-1070
4180
NA-42KAL

Serial No. Cert No, Duc Date
MY48017076 EF-0009-24 03-FL:B-25
MY52302742 EF-0007-24 05-FEB-25
MY53220104 CEL BP 2140267 13-FEB-25
MY31220076 EEL BP 2010267  15-FEB-25
MY60024273 LCEL BP 22/0267  15-F1:B-25

62100114 EF-0008-24 05-[ EB-25

2977900 AA-1001-24 12-FEB-23

34560495 AA-3001-24 05-FEB-25

2 [his 1esult al calibration was found accurate as shown on dare und place of clibration [or this calibrated item anly

3 This certificate is wacenble 10 thc intenational sysiem of unit maintained at :

31 National Instilute of Metrology {Thoiland)

32 Lhailand lnstitue of Sciemific and 1 echnological Rescarch (TISTR)

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

451 151 Sinthern Rond Rangbumru Tlangplutl Bangco« 10750 Thaland
tmail calibration@sithipherr com

T € 2330331

1. Absvlute sensitivily

uB
939193 94)

2 Selfgencrated avise
2 1 Normat st

dB
157

v
4B
939

daB

on

LT

SITHIPORN,

associates

Cert. No @ ACL24307
Job No VCETACH164
Page  : 4of¥

2 2 The micraphone of the sound level meter was replaced by clectrical signal mput desice

Fregq

(dB)
48
212
266

3 Acoustical signal 1ests of frequency weightings

Meiter free-licld acoustic response al a level of 84 dB

by v
1
F
o1
1000 00
8000 3

Deviauon fram various

01
ou
04

15
10
x5y

5 Al
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road Bangbumiu Bongplud Bungkok 13700 Thailand
Tol+ 324338331 Emar:calbration@sitn phamcorm

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4Sl-a51fi sirinthom Road Bangbumru, Bangplud Bangl ok 10700 Thallang

SITHIPORN,

associates.

SITHIPORN

associates 7
HSC TISI TS 17025

AL paa Tol 662433837 Emoll calivrution@sih phorm cam
Cert No. : ACL24307 Cert. No. : ACL24307
JobNo : VC67ACDI6S
Job No. : VC67AC0164
Pages  : Sof#
4 Electrical signal tests of frequency weipltings Pages @ ord

Weighting neiw ork respanse with relatise to 1 kHz 7. Level lineurity on the reference level runge

Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Accepunce
Qiz) F A-weight Accepiance Value Value Value Limits
Limits
o 0o vo o 20 (dB) (dB) (dy) (dB)
125 00 00 o as 1370 1370 00 £ 11
2 1360 1360 00 +
250 00 00 00 s 1350 1350 00 .
500 00 00 0 s 1340 1340 00 +
1000 00 0o 00 410 1330 30 00 .
2000 00 00 00 +20 1320 1320 00 *
4000 0a 00 (11} +30 1310 00 +
8000 00 01 01 450 1290 1290 00 =
1240 1240 0.0 %
190 1190 0.0
5. Frequency and time weightings at 1 kiiz 1140 nao 0.0 +11
51 Frequeney weightings ai | kHz 09 1090 oo
Measurcd Devialed  Accoplance 1040 1040 00 *
Frequency v Value Value 1imits Z: g :j g o 2
Weighling dB (dB} (d) (dB)
90 890 00
%0 4.0 00 <02 10 440 n .
940 940 0o =02 790 9.0 0.0
F 810 910 00 =02 740 740 00 1
690 69.0 00
52 Time weighting at | Kz 60 54.0 a L1
Measured De  d  Accrpunce 59.0 590 o
Frequency v Value va Limits 540 340 0o n
Weighting B (as) B (dB) 4900 400 00 t
Fast 940 940 00 01 a0 0 v
Slow 940 940 00 0l o0 on 00
Leg 940 940 00 01 340 31 o1
300 00 0.0 11
6 Long 290 291 01
SLMDispluy  Deviated  Acceptance 23 :: ;:; g 5 _
at final Value Limits
- iy i i) 260 262 02 =11
250 253 03
910 840 00 03 — w{/
T
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN) CALIBRATION LABORATORY SITHIPORN,)

45451/l sinnthorm Road Sangbumiu Bangp'ud Eengkok 13700 faailand associales associates

Tol +56 2435 8331 Ema  colibraton@sith phorncom

451 45101 Sirintham Rozd Bangburmy Sangplud Bangkok 10700 Thalond
Tol +66 2433 833)

ASLTISI IS 17025
CAUBRATION 0194

Emal caibration@sihiphorn com NSCTISTIS 17025

: ACL24307 Cert. No : ACL24307
Job No. VC6TACO164
Puges  : Rol8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
8 Level lincarlty including the level range control n Value Value, Lepeak Value Linits
lest sigznal (dB) (dB) (db) (dB)
Anticipmed  Menswed  Devioled  Ac plance Continuous 3 110 00 0
Range Value Value Value s o 1364 1363 -0 =30
(duy) (dn) (aB) dB
3 94.0 94.0 00 5 Measured Deviated Acceplance
v Value Value Limits
dB (dp) 1dR) (dB)
Anficipated Measured led Acceplunce Continuous. 1330 n 0o =20
Runee Value Value Value Limits 1354 1252 -02 =0
(dB ) (dB) (dB) (dB) Negutive hall cycle 1354 1352 02 =20
130 300 29.5 0 x
11. Overload Indication
Measured value ( dB ) od
9. Tone hurst response
0 v m
Time Tone burst Anticipaled Measured Deviated Acceplance B a8
duration, Th Cycle Value Value Value Limits 95 805 00 415
{ms) (dB) (dB) dB) (dB)
025 1080 107.9 [0 15:-50
Fast 3 1170 117.0 00 10,25 12. High lesel stability
200 800 1340 134.0 00 =10
i § 1080 108.0 00 15:-50 De 4
Stov 200 800 1276 1276 00 +10 Frequency L
025 990 959 0 15;-50 Weighting dn d dB 4B
SEL 2 8 1080 WR0 0o A - weight 170 1270 uo =03
200 800 1260 1280 0.0 =10

The reporied uncertainty is besed on a standard uncertainty multiphed by coverpe faclor 4 -2

or any valuc following

providing o lavel of

End of Calibration Certlficate

ol approaimatety 95 %

<

e



UTISTR

THAILAND INSTITUTE OF SCIENTILIC AND TECHNULOGIC AL RI SEARCITITISTRY
Request No 21-67:0232 MTC No EEL BI' 172/0167

CALIBRATION CERTIFICATE

Submittei by : ALS Loboratory Group (Thailund) Cn - Lid

Address : 104 Phatthanakan 40, Phanthanakan Rd Khwaeng Phattankan, Khet Suan Luang, Bangkok 10230

Calibrated st : Elecirical nnd Llectronie Standards Laboratory Industrin) Metrolugy and Tesling Service Centie
Soi 1C, Bangpoo Indusirial Esiate Sublumsit Rd - A Muang, Sumulprakan 0280

Instrument Calibrated : Ambient Environment

Description < Sound Level Meter Temperuture 123 £3)°C
Munufucturer : Rion Relative Humidity 50z 15) %
Mode! $N1-42 Ambient Pressure {101 32541 5)kPa
Scrial No 00296515 1ID: RYG_FS0432)

Microphone s Tape UC-52 No 179119

Preammplifier :Type NH-24 No 87526

Standards used @

Hand Pass Filler Waveteh 732A $/N 90010494

1

Condenser Microphone Britel& Kjwer 4180 S/N 2889871

Decude Auenuator Ando Al =205 SN 00464602

.

Function’Arbitricy Wasefonm Generalor Agilent 33220A S/N MY 44042668

w

Digital lFunction Synthesizer NF Electronic Tnstrumenis DT-193A 8N 122037

Digital Multimeter Fluke 85204 S/N 4985007

Pisionplione Rion NC-72 S:N 00402446

3

Measuring Amplifier Briiel&Kjier 2630 SN 1517484

Dale of Receipt $24 Jan 2024

Dute of Calibration 122-28 Feb 2024 I

=

O'ficenl abioratory.

NSC TISI TIS 17025
ATISTR CALIRATION 04937

THAI ANDINSTHUTE OF SCIFSTIFIC AND TECHNOLOGICAL REE EARCH (1ISTRY

Request No 21-67/)232 M1C No. EEL BP 1720167

1. Ahsolute Sensil

Maxinuis-penmiszes uncertinty
dy dB of mesurewent (zd1B3Y
9 4 [RRE a 10 030 N A

Note: The external calibration adjustment was firstly perforined | he internal calibration adjustnent

was then completed a1 the display ol 123 6 9B

2. Self-yenerated nolse
2.1 Normal test
Maximum-permitied uncectainty
d of measuremien: (+08)

9 010 NA

ncler was replaced by clectrical device
Py Maximum-penmsted uncerteingy
n 4B ol measurement (=d13)
9 010 NiA
174 010 NiA
a n2 NiA

Date of Calibration 22-28 ek 2029

NsC TISI TIS 17026
CALIBRATION 0037

TITISTR

THAILAND INSTIEUTL OF SCIERTIFIC AND TECHNDI OGICAL RESEARCILITISTRY
Request No.21-67401232 MTC No.EEL BP 1720167
9 Power Amphlics Hrlcl&Kjzr 2706 SN 1317650

10 Speaker Tarnoy Limiled, Great Britain British Patent No 215300

1 Digital Multimeter Agilent 344014 8/N MY30053560

2 Pragrammable Auenualor Tumagawa TPA-I03A §/N 2212

Calibration Procedure

Tlis instrument w 1 calibrated by using calibration dures no CP-102-02 and CP-102-03 which
were based on 1EC 6167273 Electroacousiics - Sound Ley el Meters - Fart 3 : Periodic lests (2013) These calibration

procedures were related to the electrical and acowslic sigaul tests. Thie eleciricnl signnl test was carried oul with the

direct mensurement method The acoustic signal lest was performied in an anechoic room witl the camparison

gn:
measurement method

This instrument as been calibrated against standards mainiained at e Electrical und Clectranic Standards
Laburatory {EEL) which are raceably 1o the International Sysiem of Units through the National Institnte of
Metrology (Thailand)

The infarmatiou on actual reading is aitached herewith and the uncertainty fimits quoted sefer  the
meastned values unly

The reported expanded uncerwinty is based upon a standard wncertainty multiplied by n corerage fuetor

k=2 moviding a level of conlidence uf approximately 37w

Date of Calibration 21 28 Feb 2024

Heac Difice
FhudTom ey tantt Armes

NSC TISHTIS |
CAUIMRATION I

TISTR

TILAILAND INSTI UTE OF SOERTIFIC ANI TEC IINOLOGIC AL RESEARCITTISLR)

Request No 21-67:0232 MTC No 11 L BI' 1720167
test of frequency

Devianion fom frequeney response Wil Maximum-permitted unceriamty

F =d of measurement {48}
123 0 2 2 15 045 06
¢ 0 Q 0.45 19
8000 00 0 50 045 ?

4, Electrical signai lest of

e vation from frequency response (dld Maximum-permitied uncertanty

A F ~d of measurement { i)
[ 0 00 2 020 6
125 o 0o 15 020 06
250 0 [ (g 13 020 06
300 00 ow 0o i35 020 b6
0 0 00 00 10 020 006
0 uvo oo 20 020 06
4000 [ oo 00 30 020 6
8000 0o 50 020 ny
‘ Date of Calilration 22- X Teh 2024
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VTISTR

H
CALIHRATIDN G037

THATLAND INSTITUTE OF SCRNTIIC AND TECINGLOGIC AL RESEARCIHTISTI)

Request No 21-67:0232

Time

Begin

Fast

Slow

Date ol Calibration

940

Y40

an
940
940
941

Ji

6 Frequency and time weightlugs at 1 kHz

[d:]

00

B

2228 {eb 2024

2{1dB

1 kHz
Lacertainty
—dp (zdb}
02 020
0z 020
02 020

62 Time weightings at 1 kHz

01

a1l

AVTISTR

MIC Na. EEL BP 172:0167

Maximuni-pensitied uncertaney

of meastremnent U dbi

01

Maxinum-permiced wcertainty
of weasurament | =)
02
02
02

Muaimun-permitied uncertainty
of measurement (ziB)
02
02
02

FIAI AN INSTETU T OF SCIENTEEIC AND TECHNOIOGICAY RESE ARCTHTISTH)

Reqnest N 21-67:0232

7 Lesel Jinearily on Ihe reference level

8 1 evellincarlity including the level range contiol

d

[14]
00

00

A

Alreference sound level on thie reference level mnpe

-
P
=

Diate ol Calibiation

940

2228 leb 2028

Mo

Do«
d -d

oo

o

MTC No LEL B)* 17201067

Maimum-permined wnceriz

of measuremunt (1d8)

Maxiamim-penmiied unce: tainty

of meesurement (+dB)

Ty

AITISTA

NSC TISI 118

b S
CALIBRATION 0037

THAI AND INSTITUTI 0 SCIENTIFIC AND [ECHNOL OGIC AL RESEAR: 1 (LISTR)

Request No 21-67.0232

Datc of Calibration

Request No 21-67:0232

7. Level linearity on the reference level range

o
dB
0l
0l
0l
01
01
0l
0l
ol
0o

00
01
(Y]
0o
00

0o

22-2% len 2024

2R

ATISTR

b

030
030
030
030
030
030
3
030
030
030
030
030
030
030
030
030
030
030
030
030
030
030

NSC TISITIS (702¢

MTC No ELL BP 1720167

Maximum pamitted uncertamty
of measurercnt (-dB)
4]

03
02
03
03
03
03
03
03
n3
03
03

03

THAILAND INSTITUTE OF SCIEXTTFIC AND TECHNOL OGIC AL RESEARCINIITISTRY

& Lovel lincarllty including the level range control

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

2

2223 Feb 2024

dan
1260
89
1000
nus

oo

n

00

i)

00

do

A

2(zd

+15:-50

o =50

MTC No ELL BP 172:0167

A Masimum-penited oncertaig

030

of me urenent 1=dB)

03

Maximum-permitied uncertants

020
020
020
020
020

of measurement (=dB)
[Gn)
03
03
3

3



5
A-MSTA CALIBRATION 0937

TIAL AND INSTETUTE OF SCITIFIC AND TECHRULOGICAL RESEARCITTISTRY

MIC No CEL BP 1720167
Request Nn 21-67:0232

10. Peak C sound level

Maxienum parmuter] uneertainty

M red od
an dB B of measuremznt (=dB)
1254 1255 0l 30 020 02
1244 1241 03 20 020 035
1244 1241 3 20 020 03s
i1 Overlvad indication
D¢ Mosimum-permitied uncen sy
surenient (=dH)
Posiiive one-half eyele  Negative ane-half cyele 582 (=d of measurense
2
1354 1354 0o 15 055 025
12 High-level stability
Uncerminyy  Maximum-pemukied unceriaiuty
B 52(d8 Qs of measuremennt (:dB)
120 a0 03 010 01

End 29

Rel : 2011267012400347002

Dute ol 1ssue 129 1¢b 2024
Fd of Certificate

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY
SITHIPORN;
451451 Simnthorm Road, Bangbumi Nongplud Rangkok, 10700 Thaand associates 7
Tel 46524338331 Ema- ealbrotior@skhiphioncam NSCTISITIS 17025
Cert No. : ACL24033
Job No. VCETACODS2
o Pages : 20f8
Calibration Procednre : CP-AC-01

Culibration Mcthod ;
This cquipment was culibrated by follow un EC-61672-3 (2013) Siandard for sound level meter (SLM)

The S1 M hud tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments

For tests results of each itlems were made by obscrvation of cach Insinuments display und also with SLM's display

Condition of this result of calibration :

| Reference Standard Insinuments :

Instrument Maodel Serlul No, Cert. Ny, Duge Dste
Waveform Generatar 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Gencrator 335118 MY52302742 EF-0010-23 07-FE13-24
Digital Multimeter 33461A MY53220104 EEL BP 3010266  13-FFB-24
Digital Multimeter 33461A MY53220076 EEL BP 2940266  t3-FEB-24
Digital Mullimerer 344614 MY60024273 LEL BP 31/02G66  14-FEB-24
Programmable Attenuator MAT-1070 62100114 LCI-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-11:3-24
Mensuring Amplificr NA-2KA| 34560495 AA-3002-23 14-11 B-24

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

3. This centiftcute is traccable 1o the i i syslem of unit nointained al ;

31 Nadonal Institte of Metrology (Thailand)
32 Thailand Institute of Scientific and Technologicul Research (1ISTR}

= At

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

451 4541 sirinthrany Rood Rangluimeu Bangplug, Yong ok, 19700 Tha and
76l +n52433833) M3l cafib:aliongesithy:harn cam

CerL N
Pages

Calibration Certificate

Equipment :
Manufucturer :
Model ;

Serial No.:

1D No.:

Cundition As Found :

Customer :

Location :

Ambient Temperature
Pressure :

Relative Humidity :

Received Date :
Calibration Date ;
Date of Issne :

SOUND LEVEL METLR

RION

NL-42A / Microphone UC-52 / Preumplificr NI4-24
00623392/ 198639 /26420

RYG FS0617

GOOD

ALS LABORAIORY GROUP (THATl AND) CO , 11D,
104 PHATTHANAKAN 40 PHATTHANAKAN ROAD
KHWAENG PHATTHANAKAN, KIIE1 SUAN LUANG,
BANGKOK. 10250 THAILAND

(230+3) “C
(1013=3) kPa
(500 20 ) %

05 JANUARY 2024
12-15 JANUARY 2024
16 JANUARY 2024

Calibrated by : Nathakom Pisutpaisan

Approved by :

This cenis is issued in

with the i ot 1SOAEC ) 7025 standard, iy not be n

other than in full, except with the prior written appraval of the heud ol Calibration Laboratory

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

461-251/1 Sinnlhom Rood Bongbumru Sangplud Rangkek (6700 Tharland
Tol 3624338331 Cma caloration®:

associates

iphorncom

Cert. Na,
Job Ne.
Pages
Summary of Measurement Result ;
Uncertainty Maximum-permltted
uncertaintv of
«@n messurement (dB)
| Absolulc sensins ity . N/A
2 Self-generaled noise 0.2 N/A
3 Acoustical signal tests of frequency weightings
125 Hz 03 06
1000 He 0.3 06
8000 [z 03 07
4 Electrical signal tesis of [requency weightings
For 10 Hz to 4 kHz 03 06
For:-4kHzw 10 kHz 0.3 0.7
For > 10 kHz (0 20 kHz 0
5. Frequency and time weightings at 1 kHz 02 02
6. Long - lerm stability 01 01
7 Level lincariy on the reference level runge 02 0l
8 Level lincarily including the level range conirol 02 03
9 1 one burst response 02 03
10 Peak C sound level 2 033
[} Overload indication 02 025
12 High level stabilily 01 01

s
CAUBRATDY B384

. : ACL24033
lof8

eproduced

3 ACL24033
: VCETACH052
:3of8

= Al
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SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPOR N) CALIBRATION LABORATORY SITHIPORN)
45143l Sifinthorn Road Dangbumre Bangpiud Bangkok 18700 Thalland associates £5-45fi sinthom Road Pongbumr Sangpluo Bangkor 10790 Thailand associates [E——
Tol +662433E321  Email calibration@sitnphorn com NSC TS 715 17028 Tol 962433833 Enal: caliorolion@=shuphorncarn
Cert. No. CL2403)
Cert. No. : ACL24033 Jah No. C67TAC0052
JobNo. : VC67AC0052 Pages  : Sof§

Pages 40f8 4. Electrical signal lests of [requency weighlings

Weiglting nerwork response with refative to 1 kHz.
Result of calibration ;

Trequency Deviation from various curve (dB)
1. Absolute sensitivity (Hz) . Acceplance
A-weight o
Reference Measured Acceptance "2“"5
P . . 63 0 0 00 Q
Acoustic Signal Value Deviation Limit o 0 -
125 o¢ 0l ol =15
(dB) (dB) (dB) (dB)
93.9(93 98 9 0.0 =03 0 ve 00 00 e
) ) o : h 500 00 01 00 413
1000 00 00 0.0 10
2. Sclf-generated nolse 2000 00 01 00 20
2 I Normal fest 4000 00 00 00 430
Measured Value 8000 oo o1 ol =50
(dB)
148

5. Frequency and lime weightings ut 1 kHz

. . 51 Frequency weighli 1 kH
22 Ihe microphone of the sound level meler was replaced by cleetrical siynal input deviee 31 Frequency weighlings at | kHz

Frequency Measured value Measured Deviated
Weighting (dB) F'f‘_*“(‘“" Va Value Value L s
Weighting 4 (dB) {dB) dB
A weight 128 A - weight 940 940 00 #02
€ weight 204 940 940 00 02
Flat 61 ¥ 910 910 00 £02
3. Acoustical signal tests of frequency weightings 32 Time weighting a1 | kHz

Meler free-field acoustic response at a level of 84 dB Measurcd D ted Acceptance

Desiation fram various curve Voe Value v Limis

z Acceplance dB (dB) dB (dB )

Flat Coweigh Limits Fast 940 940 00 101

125 ot a1 01 £15 Slow 940 940 00 +01

1000 00 00 00 10 Leq 9210 940 00 01
8000 12 13 3 4350

SLMDisplay SLMDispley D o  Accepance

Trequency ut iniual al final v Limits
Weighting (dB} (dB} aB (dB)
A - weight 940 941 0l +03

= Ad. 7

SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN,
451451 Stinthorn ioad Bangkumm Bargplud Gangkob 19760 Thaland associates ASFL‘SKESW“MH\ ood Bangourn. umlgpmf uungm‘uo?ou fhefand associates . NSC TISI TS 17025
Tol +68 2433 A331 tmai icalb-aliong  hiphorneom NSC TISI Tis 17025 T31 436 2433 6331 Ima  calibralion@sithwhorncom
Cert No : ACL24033 Cert. N ACL24033
JubNo 1 VC6TACODS2 dubNo. 2 VCETACHIS2
Pages  : 6ol Pages  : 7of8
7. Levellinearity on the reference leel runge 8 Level lincarlty including the level runge coutrol
Anticipated Measured Devialed Acceptance
A B Do Range Value Value Value Limits
‘dB Vd'B t - (aB) (dn) (aB) (dB)
o 570 00 Auto 040 94.0 00 f
1360 1360 00 =
150 1350 00 9. Fune burst response
1340 1340 00 ne Tanc burst Measured Devialed  Acceptance
1330 1330 00 durution, Tb Cycle Vo Value Value Limits
1320 1320 00 (ns) B (dB) (dB) (dB)
1310 1510 ou < 025 1080 1080 00 15:;-50
% 1290 00 + 8 170 n7o 00 10:-25
149 1240 00 + 200 800 1340 34 01 190
1190 1190 0o X 3 1080 108 0 0o 15;-50
140 1140 oo Slow 200 800 1276 1276 ou 1.0
1090 100.0 00 025 9.0 989 01 15:-50
1040 1040 00
w00 000 00 SEL 2 8 1080 1080 00
0o 0 06 . 200 300 1280 1251 ot %10
890 590 00
80 840 00 10 Peak C sound levet
790 790 00
740 %0 0o Measured  Devisled  Acceplunce
690 690 00 Volue, Lepeak  Value Limits
640 610 0u B (dB) (dB) (dB)
590 590 00 Conlinuaus 1330 133.0 00 +3.0
M0 540 oo o 1364 1360 04 30
490 490 0o
o 40 00 Number of cvele Masued D d
390 390 00 &
140 w0 a0 n Va Value
300 100 00 Lest siemil dR (dB) dB dB
290 290 00 1330 133.0 00 =20
20 280 00 135.4 1351 03 120
270 271 01 1354 35 03 120
260 21 01
250



SITH
CALI

A51-£51/1 Sinnthorn Raod, Bon
Tel +56 2433 3 Ema

11 Overload indication

Measured value ( dB )

Positive
one-half cycle
837

12. High level stability

Frequency
Weighting
A

1 Bangolud Nangkol. 10700 Tharland
tor@sithiphameom

. LTD.

SITHIPORN,

associates .

NSCTIS 715 17025

Cert No : ACL24033

Job No  : VC67ACO0S2
Pages  : Sors
Deviawd Acceplance

Nepative Value Limils

one-halleycle (dB) (dB)
897 00 1.5
SLMDisplly  SLM Display  Deviated Accepuance
at initial al final Value Limits
(dB) (dB) (dB) (dB)
137.0 1370 0.0 =03

The ry inty |
e reported uneertainty s based on o standard uncertainty mulliplied hy covernge foclor £ = 2

oruny value following caleulation,proy iding a lavel of conlidence of approximatcly o

End of Callbration Cerulicate

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

ASka31{1 Siintharn Road Bungoumra Bangp ud Ganckok 107CC Thailond

To! 465 2433 8231

Calibration Procedure :

Calibration Mecthod :

CP-AC-01

5 %

7 A

SITHIPORN)

associates

NSCTISTIS 17025
CAUSRATION D354

Cert No : ACL24305
Joh Na : VC67ACO164
Puges t 2aly

This equipmen! was calibruted by follow on IEC-61672-3 (2013) Siandard for sound level meter (SLM)

Ihe SLM had tests lo Acoustical and Flecirical signal tests of frequency weighting wilhy Anechoic chanber and Reference

Standard Instrumens

For tests rusulls of each jiems were made by nhservation of cuch Instrunents display and ulso with $1.M’s display

Condition of this result of calibration

1 Reference Standard Instruments
Instrumient
Waneform Generalor
Waveform Generalor

Digital Multimerer

Digital Multimeter
Programmable Altenualor
Condenser Microphone

Meusuring Amplificr

3 This cenilicate is iruccable to the i

Maodel Serial No
332108 MY-8017076
33511B MY 52302742
33461A MYS53220104
334614 MY53220076
3H61A MY60024273
MAIL-1070 62100114
4180 2977900
NA-ZKAI 34560495

system of unil maintained a1 :

31 Nationa! Institute of Metrology (Thailand)

3.2 Thailand Inslitute of Scicntific and [echnulogical Research {115 TR)

Cerl, No Due Date
L¥F-0009-24 05-F1 B-25
LF-0007-24 05-FEB-25

EE] BP21/0267  13-FL

EEL BP 20/0267  15-FIE3-25

EEL BP 2240267 15-FLB-25
E-0008-24 05-FEB-23
AA-LU01-29 12-HEB-25
AA-3001-24 05-TEB-25

2 This resull of calibration was found accurale as shown on date and place ol calibration for this calibruted items only

5 om

N

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A51-4531 Sinntnorn Rood Bangbumry Eargplud Bongkck 16763 “neltare

Tel 562473832 Frazll caibsationgsithiphatn com

SITHIPORN,

2550012108

Cert. No. : ACL24305

Pupes 1of8
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL~42/ Microphone UC-52 / Preamplifier NH-24
Seriul Nu: 00873109/ 171842 773485
ID N RYG 180384
Caudition As Found : GOOD
Customer : ALS LADORATORY GROUP (THAILAND) CO L1D
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD
KHWAENG PHATTHANAKAN KHET SUAN LUANG,
BANGKOK, 10250 THAILAND
Location :
Ambient Temperature : (230 =31} N,
P R reviewsy Tk
Pressure : (1013 =3)
. S _ L,
Relative Humidity : (500 =20) APPROVED BY = = 4y
Received Date : 23 SEPTEMBER 2024 NEXT CAL DATE “'kv /_Vq

09 OCTORER 2024
09 OCTOBER 2024

Calibration Date
Date of Issue :

Calibrated by

Approved by :

This certi is issued in with the

Nathakom Prsulpwsin

7 T

( Thanakul Petchurai )

of ISOAEC 17025 standard. inuy nol be reproduced

other 1lan in [ull except with the prior written approval of the head of Calibration Labaratory

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

434511 Smmhorn Read Bangbumiu Dangplad Langxos 10720 Tha land
101 46574338531 kma calibraton@:ahipher com

1 Absolute sensitivity
2 Sclf-wencrated noise
3 Acouslical signal tests ol frequency weightings
125 Hz
000
R0UO K7
4 Clecirical sienal lests of freauenes weiehtinus
For 10 Hzte 4 K1z
For >4 kHz to 10 kHz
For> I0kHz w20 kllz
$ Freauenev und tire weightings a1 1 Kz
5 Long - terin stabilily
7 Level linearity on the reference Tevel ranue
5 Level linzariy including the level range control
2 Tone burst response
10 Peak € sound level
1! Overloud indication
12 igh levet stability

0.3
03
03

03
03
03
0.2
01
02

[£hed
02
02
01

SITHIPORN,

associates

Cert No. : ACL24305
Jub No. : VC67AC0164
Pages : 3ofR

Maximum-permilled
uncertainty of
measurcment (dK)
NiA
N/A

06
0.6
07

06
07
1o
02
0l
03
03
03
033
025
04

o A



SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451 431/1 Sirnthorn Road Bangbumru Bangplud Bangkak 10700 Thalland

Tel 465 2233 8331 Email : colitrotion@sithiphorncom

1. Absolute sensitivity

Reference

Acoustic Signal v
(dB) @
939(93 94) 939

2. Self~generated noise

dB

SITHIPORN)
associates .’

CAUBRATION 0334
Cerl No. @ ACL24305
Job No. VCE7ACDIS
Pape : dof8

Lin
B B
on =03

22 The mjcroplione of the sound leve] meter wus replaced by clectrical signal mput device

Frequency
Weighting
A - weight
C - weight
Flat

3.A ical signal tests of freq

Meter free-field ucouslic responsc at a level of 84 dB

Frey D
H
i F
125 04 05
1000 0o o
5000

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

4b1-45)/1 Sirinthom Foad Bungbumru Bangplud Bangkok 10703 Mharand

Tel +68 2433 333) Ema’ ca bralien@:3ttipharn com

7. Level linearity on the reference level runge

Measured

vV ouve Value
dB {dB)
1370 1370
136 0 36
1350 1350
1340 1340
133.0 1330
1320 132n
1310 1310
1290 1260
24 1240
1190 1190
11an tiao
109.0 1090
1040 1040
990 90
940 940
890 890
RN 840
9.0 M0
40 740
69.0 690
6.0 640
59.0 590
340 540
490 490
4an 440
39.0 390
4n 3¥0
30.0 300
29.0 290
28.0 281
27.0 272
260 262
250 252

c 2

=3

fom variaus frequency weighting response curve (dB)

05 15
nn 10
3 =50
T Pl
SITHIPORN/

associates
NSCTISLTS 17025

Cert. No. : ACL24305
JobNo  : VC6TACO164
Pages : 6ul8

Deviated

Value 1
(dB) dB
oo +
0o 4
00 *
00 Bl
oo £11
oo +
0o +
00 +
+
*
+
+
+
H
+
+
0.0 E
0o +
0.0 =
+
nn FY
0
4
2 L
.2

7 2o

SITHIPORN ASSOCIATES CO,,
CALIBRATION LABORATORY

LTD.

4B+ 451/ Sirthorn Road Bangbummnu Bangplud angkoh 10700 Thailand

ToL+68 2433 8321

Emall: cotbration@siphorn ecm

4 Electrleal signal fests of frequency seightings

Weighting netw ork respunse with relative 1o | kHz

Frequeney
(Hz)
F C-wuight
63 00 00
125 0] 01
250 Do 00
500 0o [
1000 0o 00
2000 0o [a]
4000 0o ]
8000 vo ol

5 Freguency and time weightings at 1 kHz

51 Frequency weightings at t kilz

Froquency
Weighting
A - weipht
C - weight
Flat

52 Tiine weighting a1 1 kHz

Slow
Leq

6. Long ~ term

A - weight

SITHIPORN ASSOCIATES CO.,

CALIBRATION LABORATORY

Va e
dB
940
%0
940

940
940

940

LTD.

00
00
00
00
0o
00
00
01

Measured
Value
(dB)

940
940
9o

Meisured
Value
tdn)

™o
940
%40

SLM Display
at Minal
{dB}

9490

451-4541 Sinnthom Ronie Bangbumi Bangpiue: Bungkok: 10700 Thalana

let 456 2433 B3

tmai callbration@s thiohor cem

8. Level lincarity including the level range control

A ed
Range Vi ¢
dB
130 w40
Anticipated
Range Value
(dB)
130 o
9 Tone burst response
me Tone burst
duration, Tb Cyele
Weighting (ms)
02s
)5 2 8
200 800
N
Slow
200 800
025
SIL 2 8
200 800

Measured
Value
(dB)
940

Measured
Vulue
(dB)
301

Anticipaled
Value
(dB)
1080

1340
1060
1276
99.0
RO
1280

Deviated
Value
(dB)

0aq

Devirted

Vaulue
(dB)
01

Measurcd

Value
(dB)
1079
170
1341
1080
1276
989
1080
1281

SITHIPORN;

associates

Cert. No. : ACL24305
Job No. : VC67ACOI&
Pages : Sofd

Deviation from vurious Trequency wcighting response curve (dB)

*20

B

=15

=15

*10

*20

=30

*50

Deviated Acceptance

Value Limits
(dB) (dB)
@o 02
a0 02
00 +02

Devinted A ptance

Value

(dB} i)

[ 01

00 *01

00 01
Devinted Aceceptance
Value Limits

(dB) (dB)

00 £0) M

4

SITHIPORN,

associates - -

Cert. No. : ACL24305
Jab No, : VCG7AC0164

Pages  : 7of8
Acceplance
Limiis
(dB)
Acceplance
Limits
{dB)
+
Deviated Acceplance
Vulue Limits
(dB ) (dR)
Q01 15:-50
00 10:-25
0l =l 0
0 15:-50
0 =10
15:-30
00 10:-25
0l 1.0

> LS



SITHIPORN ASSOCIATES CO., LTD.

CALIBRA LABO

TION LABORATORY SITHIPORN)
4514511 Svintnern Road Bongt imra Bangplud Gangkok 10700 Tholord Assoclates
1014624336331 tma  calbrotion@sithipharn com

CALIBRATION 0254

Cenl. No. : ACL24305
Jub Nu. @ YC67ACDI64

10. Peak C sound level Fages P Bor8
Measured Deviated Acceplance
n v Valug, Lepeak Value Limits
dB dpy (dB) tdB)
Co 1 1330 1330 00 =30
o 1364 1362 -02 10
Measured Deviated
\4 Value Volue L s
® 4B 1dB ) (dB) n
Continuous 1330 1330 on =20
Positive hallcvele 1354 1351 03 =20
1354 1351 -03 20
11 Overloud indication
Measured value (dB ) Deviated Acceptance
Pasitive Neg ¢ Value Limits
one-hall eycle (dB) (dB)
895 896 0l =13
SIM Display  Deviated
n at final Value
uB (dB) (dB) dB
1370 1370 1] =03

Fhe reported nnceriainty is based on a standard uncertainty mubtiplied by caverage factor 4 = 2

ar any value fallow itg calculationproviding a lus el of conlidence of approximately 95 %

End of Culibrution Certificate -

> LTk

MTISTA

THAILAND INSTITUTE b SUIENTIFIC AND TECHSOI OGICAL RESEARUH (TISTR)

Reyuest No. 2)-67:0232 MTC No LEL BP 1710167
9 Power Amplifier Britcl& Kjasr 2706 S/N 1517650

16 Speaker Tannoy Limited, Great Reiiain Beitish Paieni No 215300

11 Digital Mulrimeter Agilent 344014 S/N MY 44003560

12 Procrammable Aucnuator Tamnueaws TPA-303A §N 2212

Calibratiun Procedure
Tlus instruznent was calibrated by using calibrtion procedures no CP-102-02 und CP-102-03 which
were based on 1 < 61672-3 Elecroacoustics - Sound Level Meters - Part 3 @ Periodic 1es1s {2013} These calibianon

procedures were telated o the electrical and acousti al 1ests The electrical signal test was carried out with the

direct mewsurenient method The scouslic sigoul test was perfonned in an anechoic oom with the comparison
measurerient method

1 i instrument has been calibraled ageinst siandards maintaiued ot the iectricnl and Electronic Standirds
Laboratory {L1:L) which arc truceable (0 the International System of Units throuph the Natienal Institute of
Metrology (Thailand)

1 he information en actial reading is altached berew ith and the uncertainty limits quoted refer ty the
measured values only

The reperted expanded uncertainty is based upon a slandard uncerainty multiplicd by « coverage factor

k=2, providing a level of contidence of approsimately 95%

Mate of Calibration 23-2a b 2024

ATISTA

TUAN ANDINSTITUTE O SOENTIFIC AND TH e HNOLOGICAT RES

ARCHUTISTR)

Request No 21-67:0232 MIC No LHE BI 1710167

CALIBRATION CERTIFICATE

Subiited by + ALS Laboratary Group (Thailand) Ca, Ltd

Address tlp 40T Rd  Khwacng T . Khel Suan Luang Banpkok 10230

Calibrated at rical and Electronie Standards Laboratory Indusirial Metralogy and Testing Service Centie
So1 1C, Bungpoo Indusirial Estate Sukbumyit Rd | A Muung Sumutprmkan 10280

Instrument Calibrated ©

Desciiption : Sound Levul Meter Temperature 3x3)°C
Manufaciurer : Rion Relative 1lumidity 50z 15)%
Model :NL-42 Ambicnl Pressure (10132541 5)kla

Serial No 100296318 (ID: RYG FS0431)
Microphone : Type LC-52 Na 66239
Preamplifier : Tape NI1-24 No 34375

Standards used :

Band | Filter Wavetek 752A SN 90010494

~

Condenser Microphone Briiel&Kjur 4180 §'N 28:

Decade Alenuator Ando AL-205 $:N 00464602

Function’Arhitrary Wavefonn Generalor Agilent 332204 SN MY 44042668

»

Digital Funetion Synthesizer NF Eleetronic Instruments DE-193A 8/N 122037

Dizilal Multimeter | luhe 8520A SN 4985007

N

Pistonplione Rion NC-72 SN 100402446

>

Measuting Amplifier Hrilel&eKjan 2636 SN 1537484

Dute of Receipt 24 Jan 2024

Date ol Calibralion 2228 Feb 2024

P

AVTISTR
TIFALLARND INSTTUTE O SUILS TINC AND LECITNOLOUICAL RESEARCITTISTRY

KRequest No 21-67/0232 MTC No EEL BP 1710167

I Absolule Sensil

tefeienze Acousue Meawred salue {1} b
Signal dB) e ad) dB 24¢H (=db o measurement (-dB)
113 96 1143 1139 o 10 030 N/A

Note: The extemal calibration adiustment wis firsily performed  The inlernal calibration adjusiment

was then completed at the display ol 125 1 di

2. Self-generated noise

2.1 Narmal (est

v Masimar-permitied uncertainty
J of meusurement ( 43)
202 NiA
2,2 he microphone of the sound level mieter was replaced input desice

M rumum-pensatied uncertuny

d d o measuremient {-di3)
144 010 NiA
19y v NA
251 u NiA

Date of Calibration D22 28 beb 2024

Frtg, 2TC 002



jiraporn.siriwat
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NSC-TIS) TIS 17023

TISTR

CALIDRATION 937

THAILAND INSTITUTE OF SQENTIHIC AND TECUNOLOGICAL RESLAR. [1{TISTR)

Request No 21-67/0232

en Deviation from frequency response i1}
¥
128 0 02
1 6oa 0o Qo 00
7 7 7

e iation fram frequency rosponse (dB)

63

125 0
2350 0
500 o
1000 o0
2000 0
4 000 ]

Date of Calibration

3. Acuustival signal fest of [requency

u
2{=d8 =dB
15 045
1o 045
5o 0.45

4. Electrical signal test of frequency weightings

2228 1eb 2024

(=dB
20 D20
15 020
15 020
1s 020
10 020
20 020
3 020
5 020

2TISTR

MTC No. kL BP 171:0167

Mittimun-peanitied imcerlamy
ol measurement (—clH)
06
06
u7

Maximum-permitied uncersainty
of measurement (~d1)

06
06
a6
06
[
06

6

Foo

FOLLATC 002 Ry

THAILAND INSTITETE O $C1NTU L AND TECHNOTOGICAL RESEARCE(ISTH)

Request No, 21-67,0232

7 Level lincarits on the reference level

d d
137 137¢
136 1360
135 1350
133 1230
132 1320

1310
130 1300
129 1290
124 1240

4 1eo

Bl [RER
109 ()
104 104 0
99 90
94 940
89 590
hel R4 0
79 et
H 740
) A1)
od 639
b 390

Date of Calibration

23-Inteh 2024

JdB

on
00
00
00
00
0o
oo
ou

ou
00

0o
00
0o

00
0o

Z(dy dB

MIC No

Maximum-peaiited unceriomt:
ofmcasarement (=dR)

3
03
03
03
03
03
03
03
03
U]
03
03
03
03
03

03

EEL BE (710167

Pre

AVTISTA

NSC-TISI TIS 1702
CALIBRATION 0037

S

THAILARD INSTITUTE UF SCIENTIFIC AND TECHNULOGIC AL BRI SEARUH (TISTRY

Request Na 2]-67/232

JB
Begin 940

E 940

A-weight 940
910

91

91
Slow nag

q 940

5. Long-ternt stability

2B

03

U

(-dB

6. Frequency and time weightings a1 I kHz

6 I Frequency weightings at 1 kllz

00
[0

248

02

02
2

Uneerteinty
(=dB)
020
020
020

62 Time weightings ut 1 k117

4B

oy

2004

01

AATISTR

020
020
020

MICNo. 11 L BP 1710167

Maximum-permitied unceclunty

of mepsurciaent (= dB)

Maximunperminied unceriinty
of measurement (=dB)
02
N

H

Maximum-pennitied uncerkanly
of measuzemen: (1d1)
02
[0
02

NHCTISETIS 1028

A IBRATION 007

THAILAND INSTOL UL OF SCIL S HHC AND 1 CHNULOGIC AL RLSEARCH §1HSTI0

Request No 21-h7 0232

54 339
49 494
44 439
39 390
M 339
2 89
2 279
27 269
26 59
23 248

7 Lesellinearily on (he reference level 1ange {cont )

uo

n

030

030
030
n3a

030

8 Level lineurlity including the leyel range control

At reference sound level on the reference level

940

940

222K ek 2024

Dav

d

MTC No ELL BM 171:0167

Maximum pernuited useer iy
of measurement ( di})
03
3
03
03
03

Maxumum-pemited uncerta an
ol measurement {=dB)

03



A=TISTR

THAIAND INSHHTULLE OF SCIERTUIC AND 1ECHNULOGICAL RENEARCH (1S TR)

Request \o 21-07/4232

8 Level linearlity including the Jevel range control
Al reference level ot 5 dB preaier than the under-range an u level ranpe
M n d
dB dB dn +dD

30-130 a5 250 [10) 030

9 Tonc bursl response

MTC No ELL BP 1710167

¥ Mazinun penmittcd unceruamty
al measurement (4 dR)

3

T bd Maximum-pernuted unecttainty
an (+dB of measurenicat (+dH)
200 1260 00 -lo 020 03
M 80 0 0.20 03
025 100.0 0.0 +15-50 0.20 03
200 1nys < =lo 020 03
Slow
1000 00 +10;-50 0.20 03

Duare of Calibration $22-28 I'eb 2024

Office/.aboratary

THAI SNDINSTDUTE O SCUNTIFIC AND TECHNDLOGIC AL RESEARCHITISTR!

Reguest No 21-670232

CALIBRATION CERTIFICATE

Submitted by : ALS Laboratory Group (Thalland) Ca Ltd

Address Khwieng Phatiankan Khel Suan Luang,

: 104 Phaithanakan 40 Phatthanakan Rd

ctneal and Electronic v, Industrial M

Calibrated at
Soi 1€, Bangpoo Industrial Estate, Sukhumyit Rd, A bMuang, Ssmutprukan 10260

nstrument Calibrated : Ambicnt Environment

Peseription + Sound Level Meler Temperature
Manulacturer : Rion Relative Humidity
Model NL-42 Ambient Pressure

Serial No : 00296514 (ID: RYG_FS0431)

Miciophont 2 Type UC-52 Nao 180412
Preamphilier o Type NH-24 No 38182
Stundards used :
1 Band Paxs 1 ilter Wanelch 7524 S'N OUD10494
2 Condenser Micropione Hrilel&Kjier 4180 8/N 2889%7(
3 Decade Allenualor Ando AL-205 S/N 00464602

4 Tunclion:Arbirany Wavelorm Genermtor Agilent 33220A S/N MY 44042668

5 Dyignal Function Sy izer NI LiL DE-193A SN 122037
G Digita) Mulumeter Fluke 83204 SN 4985007
7 Pistonphone Rion NC-72 8§ (10402446

SN 1537484

K Measuring Amplifier Brucl&Kjar 2030

Bunghok 10250

lopy and Testing Service Centre

1{2343)°C
S(50£15) "%

Date of Receipt

Dale ol Calibration

24 Jan 2024

22-28 Feh 2024

Phn

MTC No.CEL BP 1730167

(101 325+ 5) kg

AUTISTR S

NSC-TISETIS 17028
ALIDRATION 0037

THAILAND INSTHUTL O1 SCIENTIHC AND TECHNOLUGICAL RESEARCIHTISTIO

Request No 21-67:0232

10 Peak C sound level

MTC Nu. ELL HP 1710167

A @ pd Vaxinum-permiticd unee maimty
o n d w20d of mesurenent (UB)
1254 1255 01 3 020 n3is
1244 24 3 20 020 033
Nepause halleycle 1244 24 3 20 020 035
11. Overload indication
Rcasured value (dB) D 4 Maximum-permitted uncertainty
Pusitive one-halfeyele  Negative nnehull cyele B (xdB of measurement (- B}
1354 1354 ao [ 055 028
12 stahility
T Maxanumi-permnticd uncetlinty
B 4 20d B of measurement (-dB)
¢ 1290
00 03 010 01
End 1290

Request No.

IVTISTR

THAILAND INSTITUTE: Q) SCIL \THIC AND TEUINOLOGIC AL RS ARCILITISTRY
2)-67:0232 MTC No. ELLL BP 1730
9 Power Amplifier Briiel&Kjier 2706 SN 1517650
10 Speaker Tannoy Liinited Grear Britain British Patent No 215300
11 Digital Multimeter Agilent 3401A S/N MY44005560

12 Progrunmable Attenualor Tamugawa TPA-3034 S/N 2212

Calibration Procedure :

no CP-102-02 nnd CP-102-03, which

This i was calibrated hy using

were hased on IFC 61672-3 Elcctroacoustics = Saund Level Meters - Part 3 : Periedic tests (2013) These calibration

pracedures w

cere related 1o he cleetrical and acousiic sipmal tests The clectrical signal test was carried out willi the

direct measurement method. The acoustic signal test was performed in an onechoic room with the comparison

measurement method

I his insrument has been calibrited aga:nst standards muintained at the Electrical and Flectronic Standards

Labaratory (RELY which arc iraceable w0 the Inteinational Sysicm of Units through the Natjonal lustilute of

Metrology (Thailand)

The infonnation on aclia) reading is altached herewith and the uncertmnty limits quoted reler 1o the

measured 12lues only

k=2 providi

The reparted expanded uncerininty is based upon a standard uncerminty multiplied by u coerage Tactor

ng a level of conlidence ul approximately 95%

Date of Calibration 22-I8leb 2029

167
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TISTR <
LUAN ANIINSTITUIE OF SC ENTIFIC AND TECHNOLOGICAL KESEARUH (1S LIt

Request No 21-6770232

1. Absolute Sensitisity
Measured value (EB)
B dB
I 296 4 1139 0 10 030 NiA
Note: The external calibration adjustment was firstly perfarmed The internal calibmiion adjustment

was then completed at the display of 124 1 dD

2. Self-generated nuise
2 1 Normal test
u Maxinwin-permittet unceriainty
al measurement (+d13)
189 010 N/A
2.2 The microphone of the sound level meter was signal input device

Meximum-permitted ungermainty

d B ol measurement (+di)
123 010 N/A
177 010 N/A
a 231 ] N/A
Date of Calibration 2128 | oh 2024
NSLTIS IS (265
VITISTR CALIBRATION 0037

THAIANDINSTITUTE O S1IENTIHC AND T IINULOGICAL RLSLARCH TS TR)

Request No 21-67/0232 MTC Nn

MTC No EEL BP 1730167

Masimum-permirted uncertziny

of Inesureiment (- My

L B3P 1230167

5 ah
T pratice hinnt Muximun-pemmidal uncerlanty
B JB 2 {2 ol measurcinenr {10
940
0 03 010
id 040
6. Frequency aud lime weightings ut 1 kHz
6.1 Frequency weightings at | kHz
Wt Macinum-pennitted uneer amiy
JB [ 1d ol measurement (- dR)
910 0o 2 020 02
040 o 2 020 02
931 ol 02 020 02
62 lime weightings st 1 kHz
d Acceptance limit Mavimum-pemitied uncertamty
d class 2 (=d3) dB of measurement {40}
i LN 0o 2 2
S w 910 0l 020 2
940 0 ol 020 02

-

v

FASLINTC 092 Sev s

THAILAND INSTIHTUTE GF SOUNTHE AND TECHNGLOGICAL RO SEARCT (TS TR)

Request No 21-6

3. Acoustical signat test of frequency weightings

232 MIC No. L:LL BP 173.0147

Maximum-pennimed uncerwinty

ol mewsurement (1dB)

desiahon from frequency respunse (43 "
125 00 02 a1 15 5
1000 00 00 0

8000 -03 -03 -03 50 045
4. Electrical signal lest of frequency weightings

Devation from frequency responsc (dB) u

F i-dB

63 0 00 0 20 020
125 0 00 00 s 020
250 0o 0o 15 020
500 0o 0 00 15 020
1600 00 00 10 020
2000 0 0 0o 20 020
4000 0e 00 0o 30 020
8000 00 oo | oo sn 0

Dute of Calibration 122-28 1eb 2024

Lo oleeg

1VTISTR

THALLANG INSTITUL OF 8C _NTUIC AND TLCNINOLOGICAL HE SLARCH (1IS1R)

Reguest No 21-67:(1232

7.1 evel linearity on the reference level range

N Aceeprance hame
G class 2 (=d3y di
137 1371 ol 030
136 1201 030
135 1351 a1 030
133 1331 0l 030
132 132) 030
3 1310 00 030
130 1300 00 030
129 1299 00 030
124 1240 430
9 1190 1 030
1 140 00 030
109 90 0u 030
104 104y on 030
99 990 00 030
94 940 0o 030
%9 0 v 030
] N1 01 030
79 90 0 030
b7 740 i 030
69 690 00 030
] 640 0 3
390 3

Date of Calibration 22- ~Jeh 2034

06
06
o7

06
06
06
0h
06
a6
06
07

IS
3

Masimum-permined uncenainy

of measurement (=dpy)

‘g)&

MTC No Fi L. BP 17310107
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B\ KTO0E Re q



NSC-TISI TIS 17028

TETISTR CATIBRATION 00137 AM-TISTR CALIDRATION 0037
THAILAND INSTITUTY €1 SCHNTIFIC AND TECHINOLOGIC AL RESEARCH (HISTR) THAILAND INSTITUTH OF SCIERTUIC AND THCHNOTOGICAL RESIARCH (TISTR)
Request No. 21-67:0232 M1C Ne LLIL BP 173:0]47 Request No,21-67/0232 M1C No. CEL BP 173:0167
7 Level linearity an the reference level range (conL) 8. Level linearlity including the level range control
A d Maznnuin-perminwa uncertinly Atrelerence level at § dB thau the under-range on a leve) ange
B dB +di ol incasuremcat {ZdH} D d Muziimnn-petinitied unceriamiy
54 540 [0 030 03 do) B fit) 2B (=dB of measiremnent (=dRJ
49 459 o 030 03 25 250 u 0.30 03
44 440 0 030 03
» EL) 0 030 03 9 Tone burst respunse
M a3y 0 L] 03 T D d u ¥
24 288 -02 030 03 ) un ul mezsurement (=dB)
Rt 278 02 030 03 200 1260 uo =0 020 03
27 269 D01 030 03 13 1089 ] 10:-25 020 03
26 259 -0.1 1 030 03 025 100 ¢ 0o +15-50 020 1]
25 218 02 030 0.3 200 1o s 0 +10 03
Slow
2 100 0 (o] +10:-50 020 03

8. Level linearlity including the level range control

At reference sound level on the reference level

Do o Uncerainty Maximum-permiued uncenainty
d [iis] d 2udi (+dB) of mwasurcment (=dli)
30-130 940 940 030 3
Date of Calibration 7.9 Date of Calibration Feb 2024 (K]
P
22TISTA ALIRATION o ATISTR
THAILAND INSTITUTE OF S ENTITIC AND TECHNOLOGICAL 11 SEARCH{TISTR}
THAILAND INSTITLIL O SCIENTIFIC AND TECHNOLOGICAL R SEARCILUISTR)
Request No. 21-67/0292 MTC Ny
Request No 21-67:0232 M1C No FEL BP 1730167
CALIBRATION CERTIFICATE
10, Peah C sound level
Me od D d L Submitted by : Al S Laboratory Group (Thailand) Ca .l «d
8 du u v 2(=dB +dB ol mesureinent (2 dB) Address 21047 ahan 20 F Rd Khwiaeny P kan Khet Suun Lugng, Bungkah 10250
Compleie cycle 1234 1255 o1 30 020 035 Calibrated nt  Elecirical and Electrovic Standards Laharatory, Indusirial Metrology and Testing Service Centre
124.4 1241 3 20 020 035 Soi 1C Bangpoo Industrial Estate Sukhumvit Rd , Muang, Sanmtprakan 10280
1244 1241 03 20 020 035 Jnstrument Calibrated : Ambient Environment
Deseription : Sound Calibrator Temperilure (23 )
11. Overload indication Manufacturer : Rion Relative Humidity = {50 = 13) %
Meaosured volue (dB} D d Muainwn-peamitted uncertamty Mudet TNC-74 Ambient Pressure 1 (101 325 1 1.500) kPa
Posibse one-hall cycle JdB 4B al measurement (rdB) Sertal No 133178121 ID RYG TS021%)
1354 1354 00 V5 035 025 Standardsused : | Digital Tunciion Synthesizer NF Electronic DE-193A §/N 122037
2 Mensuring Amplifier Bruel&Kjacr 2636 S/N 1537484
12 High-level stubility 3 Programmable Altenuator Tamagawa [PA-303A SN OF 2214
Time M sured ¥ Maximwin permiticd uncenainty 4 Digita! Multimerer Agilent 34401 A $IN MY44005560
dB ] +dB of mepsurement (-URY 5 Pressure Trunsmitter Vaisala PT3202A1 S/N T065000)
Begin 1290 6 Audio Analyzer Keithley 2015-P SANA106495 -
00 03 010 ol
End 1290 7 Condenser Microphone B&K 4180 S/N 2h89871
Calibration Procedure: € P-102-04 hased on [EC 60942-2003: [he sound pressure level generated by sound
caliwator under test shall be measured by standard mierophane using an insert voltage lechnique
This instrument lias been cahbraled against standards maintained at Eleetrical and Elecirone Standards
Laboratory {LLL), which are rueeable to the Internatonal §, stem of Units through the National Instiwte of
Metrology (Thailand)
Ihe 1nfamdion on achal reading is altachied hieresaih and the uncertanty s quoted refer w the
measured values onty
Date ol Receipt 19 Jeb 024
Date of Calibration © 28 Feb 2024 1

<
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLUGICAL RESEAKCTI (TISTR)
Request No, 21-67/0292 MTC No. EEL B 8370267
The reparted expanded uncertainty is based upon a slandard uncertainly multiplied by o coverage
factor k -2 providing  leve! of confidence of approximately 95%.
Nominal Quiput of Unit Under Test =94 dB re 201.Fa al 1000 Hz
Acoustic Outpul in dB re 20pPa, Corrected to Reference Condilions: 101 325 kPn, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure  Deviated value  Uneerainty Tolerance limit
Type Level {dB) (dB) (dB) [EC60942:2003 Class 1
172 inch Brucl& K jaer 4180 94,01 001 +010 +H}40dB
2
Standard Microphione Measured Frequency Devialed value  Uncerainty Tolerance fimit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class §
172 inch Bruel&Kjner 4150 10031 31 zls +10%
Slandard Microphone Measured Total Distortion Uncenainty Talerance limit
Type (%) (%) 1EC60942:2003 Class |
172 inch Brucl&Kjaer 4180 180 0350 30%

Note: 1 No adjustment

2 The calibrator pressure correelion was nat included

Daie of Calibration

1 28 Fcb 2024
1 29TFeb 2024

Indusirial Metrology and Testing Service Centre

Rel': 201]267021900719001
Lnd of Certificnte 272

Date of Issue

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN)
451-a8)fl Srinthorr Raad kangbumm Sangpiud Bangkok 10700 Thailand associates
Tel +6G 2435 8331 Emal calbrohon@sihiptiorn com NSCTIS) Tis L7025
Cent, ACL24072
Joh No. : VC6TAC0054
Papes : 208

Calibration Procedure : CP-AC-01

Calibration Method :
This cguipment was calibrated by foltow on IEC-61672-3 (2013) Standard for sound level meter (SLM)

The SLM had lests to Acoustical and Elecirical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instrumenls

For tests resulis of each ilems were made by obstrvalion of each Instrumens display and also with S1.M's display.

Candition of this result of calibration :

1 Reference Standard [nstruments :

Insirument Model Serial No. Cert. No, Due Date
Waveforn Generotar 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generalor 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multiingier 33461A MY353220104 EEL BP 30/0266  13-FEB-24
Digitul Multimeler 33461A MY53220076 EEL BP 29/0266  13-F-B-24
Digital Multimeter 344614 MY60024273 EEL.BP 31/0266  14-FLB-24
Programmable Anenuntor MAT-1070 62100114 EF-0011-23 US-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplificr NA-42KAl 34560495 14-FEB-24

2 his resnlt of calibration was found accurale as shown on date and place of calibration for this calibraled item only

3 This cenificate is raceable ta tle i

syslem of unil mointnincd at:
31 National Instinuie of Metrology (1 hailand)
32 Thailand lostitute ol Seicnlific ond Technologrical Rescarch (TISTR)

> S -

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

481-45)/1 Smnthern Road Baghumin: 6angpiua 60 ko< 10/08 Inailand
Tl -65 2435 833)

SITHIPORN

Mol colibrauongs thiphomcor:

Cerl. No, : ACL24072
Pages : 1of8

Calibration Certificate

Equipment :
Manafacturer :
Model :

Serial No.:

ID No.:

Condition As Found

Customer :

Location

Ambient Temperature :

Pressure :
Relative Humidity ;

Received Date ;
Calibration Date :
Date of Issue :

SOUND LEVEL METER

RION

NL-42 7 Microphane UC-52 / Preamplifier NH-24
01122578 1 143842 /22771

RYG FS0017

GOOD

ALS LABORATORY GROUP (THAILAND) CO, L.TD
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KIWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK 10250 THAILAND

(230 £3) °C
(1013 23) kPa
(500 +20) %

11 JANDARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Calibrated by :

Nathakom Pisulpaisan

This certificate is issued in aceordance with the requitements of 1ISO/AEC 17025 standard, may not be repraduced

other tnn in full, except wilh the prior weulten approval of the head of Calibrution Laboratory

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPOR N)
ASFASIIS  nthorn Road Bongbumiu Bengplud Bangkok 10700 Thorand associates
Tal 18624038331 Emall colbratioa@sitriphorn com

CALBRATION 0334

Cert. No. : ACL24072
JobNe : VC67AC0054
Pages  : Jof8

rement Resull ;

Uncertainty Muximum-permitted
Purameter uncertainty of
B)
measurement (UB)
L. Absoluie sensitivity 02 N/A
2 Self-gencrated noise 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 06
1000 1z 03 0.6
800011z 03 07
1 Electrical signal 1esls of frequency weightings
Tor 10 Hz 104 kHz 03 06
Tor >4 kHz to 10 kHz 03 07
For> 10 kHz 10 20kHz 10
5. Frequuncy and time weightings at 1 kHz 02 02
3. Long - Lerm stability 01 01
7. Level lincarity on the reference level runpe 02 03
8 Level lincarity including the level range control 02 03
9 Tone burst response 0.2 03
10. Peak C sound level 02 0.35
11. Overload indication 02 0.25
01 01

> LAt
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 Sinnthorn Road Bangpummn bangplud Bangkok, 10700 Thalland
Tol +65 2433 8331 Email colibraton@sithiphcrnco 1

1. Absolute sensitivity

Relcrence Measured
Acaustic Signal Value
(dB) {dB)
93993 98) 939
2. Sell-generated noise
2.1 Normal test
Mensured Velue
(dB)
167

SITHIPORN

associales

Ceri ACL24072
JobNo : VCETAC0054
Pages ¢ 4of8

Acceptance
Deviation Limit
(dB) {dB)
0o 0.3

2.2 The micraphane of the sound level meler was replaced by clectrieal signal input device

Frequency Measured value
Weighting (dB)
A - weight ié
C - weight 177
Flat 234

3. Acoustical signai tests of frequency weightings

Merer free-field zeoustic response at o level o B4 dB

Frequency
{Hz)
Flot
125 04 04
1000 00 0.0
8000 00 ol

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

a5+ 4811 Sinnthorn Read Bangburmru Bangplud Bangkek 10700 Thoiland
Tel 486 2433 B33! €mait culibration@sithiphorn com

7. Level lincarity on the reference level runge

Measured D d

v Value v
B (dB) a3
1370 1370 00
1360 1360 oo
1350 1350 o0
1340 1340 00
1330 1330 0o
1320 1320 00
131 3o 00
1250 1290 oo
1240 1240 o0
1190 9 ol
4o (1Y
1090 1090 00
1040 104 01
990 590 00
940 940 00
890 820 00
810 840 0o
790 790 00
40 140 00
690 690 00
640 610 0o
590 550 0o
540 340 00
490 490 (]
440 #o o0
%0 390 00
340 30 00
300 00 00
290 285 L1
260 280 00
210 270 00
260 260 0o

Deviution from varjous frequency weighting respanse curve (dB)

i Acceplance
A-weight .
Limils
0s 15
00 %10
0 +50

7 Lol
SITHIPORN

associates

CAUBRATION 0334

Cert No : ACLZ4072
JobNo. : VC67ACOUSS
Pages  : Gol8

Acccplance
1 imits
(dB)

L

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/i§: Inhotn Road Bongbumr Bargpius Bongkok. D703 Inailana
Tel +63245893)  kmar:cotbranon@al pliameem

4. Electrical signal tests af frequency weightings
Weighting network response with relatve o | Kz

Frequency
(H.
2) F C-weight

63 00 00 00

125 00 ol 00

250 00 00 00

500 00 01 00

1000 00 00 00
2000 00 01 00
4000 00 01 00

000 (1) 01 01

5 Frequency and time weightings at 1 kHz
51 Frequency weightings at 1 kHz
Anticipated Measured

Frequency Value Value
Weighting (dB) (4B)

A - weinht 940 940

C- weiglt 940 940

F 940 940

52 Time weighting o1 1 kHz
Muasured

Frequency v Value
Weighting dB (dB)

F 940 940

Slow 940 540

Leq 940 930

6. Long - term stability

SLMD ploy SLM Display

Frequency
Weighting a8
A~ weieht 940

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-¢51/1Sirinthom hoad Bangiumm Bangpiud Beaghok 10700 Thailana
Tel 6524238331 Emal: calibrotion@sihipharm com

B Level llnearily including (he level range cantrol

Value, 1 epeak

Anticipated Measured
Range Value Value
{dB) (dn)
Auto %940 94.0

9. Tone burst response

Time Tone burst Anlicipated
durarion, Tb Cycle Value
Weighling (ms) (dB)
025 1080
Fast 8 1170
200 800 1340
Slow 2 B 1080
200 800 1276
025 990
SEL 8 108,0
200 800 1280

10 Pesk C sound level
fiic]

1330
On 1364

‘Number of cycle Anticipated
in Value
lest sipmal (dB)
133.0
Posilive hall eycle 1354
t35.4

al final
(ap)
941

Devialed

Value
(dB)
00

Measured

Value
(dB)
108.0

34

108 0
1276
989
1080
1280

Measured

(dB)
1330
135.3

Measured

Value
(dB)
1329
1351
1351

SITHIPORN)

associates

Cert. No. : ACL24072
Job No. ¢ VC6TACO054
Pages : Sol8

Devialion from various frequency weighling response curve (dB)

20
=15
5
+15
%10
20
30
*50
Deviated Acceptance
Value Limits
(dB) (dB})
00 0.2
'] +02
') +02
Deviated Acceplance
Value Limits
(dB) (dB}
00 +01
(Y] 01
00 EX1D}
D d  Accoplance
v Limis
dB (dB)
ol =03
7 A
SITHIPORN)

assoclates

Acceptance

Limits

(dB)
4

Deviated

Value

(dB)
oo
00
0
0.0
00
0
00
0.0

v
dB
00

Deviated

Value
(dB)
0
03
0.3

Cert. No. : ACL24072
Jab No. : VC67ACO034
Pages  : 7of8

Acceptance
Limits
(dB)

15:50
1.05-25
=10
15:-50
+10
15:-50
10;-25
*10

Acceplance
Lirmnits
(dB)

=30
3.0

Acceplance
Limits
(dR)

42,0
+20
£40

7 Ll



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

CALIBRATION LABORATORY SITHIPORN,
CALIBRATION LABORATORY SITHIPORN,

451-4531 Sirinthorn Road Bargbumr Bangp ud Bangkok 10700 Thalland associates 45145111 Siirthom Rood, Ra=gbumm Bungplud bangeek. 5720 Thatona st s
Tol +6624338331  Emoil calibiation@sithphary cons NSCAISHTIS 17015 Ak 2433030 Email. calibrationgs thipharn.con
Cert. No. : ACL24072 Cert No : ACL2109¢
Job Ne. : VCGTAC0054 Pages : lol8

Pages  : 8of8

Calibration Certificate

11. Overload indication

Equipment : SOUND LEVEL METER
Measured value ( dB } Deviared Acceplance Mapufacturer : RION
Po ve Negative Value Linits Madel : NL~42 * Microphone UC-52 / Preumplificr NH-24
ane-half evele (dB) (dB) Serial No.: 00233183/ 144835 /23230
896 596 00 415 1D No.: RYG FS0024
12. Migh level stability Condition As Found : GOOD
SLM Displ; S1.M Displ Deviated Accepl
F } R R et coeplanee Customer : ALS LABORATORY GROUP (THAILAND) CO , LTD
requeney at inital at fina Value Limits 104 PIIAT THANAKAN 40, PHATTHANAKAN ROAD,
Weighting (dB) (aB) (dB) (dB) KHWAENG PHATTHANAKAN, KILET SUAN LUANG
A - weight 1370 1370 0 03 BANGKOK, 10250 THAILAND
Laocation :
Ambient Temperature : (230 =3) °C e
Pressure : (1013 £3) kPa
The reported uncertainty is based an a standard uncertaimy muliplied by coverage facior k - 2 Relative Humidity : (500 =20) %
ar amy vutue [ollowing caleulation providing a lavel af confidence of: imately 95 %
Reeeived Date : 19 JANUARY 2024
ibrati 25-26 JANUARY 202
End of Calibratlon Certificate Calibration Date 526 JANUA 4
Date of Issuc : 29 JANUARY 2024

Calibrated by

This centilicate is issued in J with the requi ol [SOMEC 17025 standard, 1ay not be reproduced

other than in full, exeept with the prior wrilken upproval of thie head of Calibiation 1 aboruory

SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
CALIBRATION LABORATORY SITHIPORN, SITHIPORN,
45145111 Sitinthorn Road Bangburnru Bangplud Banasok 19700 Thaland associates 45+-45 Slrinthomn Rod Sangburmiy Bangplud Bangkek 10706 Thaulond associales
Tal +66 2433 8331 Email: colbreuon@sihiphorn com Tel +66 2433 6331 Ima  cawrauan@sithiphorncom NSC-TISITS 17025

Cert. No : ACL24090
Jdob No  : VC67AC0058
Pages  : 3of8

Cert No. : ACL24090
Job No 1 VC67AC0058

Pages  : 20f8
Calibrution Procedure : CP-AC-0)

Calibiation Mcthod :

This equipment was calibruted by follow on 1EC-61672-3 (2013) Standard for sound fevel meter (SLM) Uncertuinty Mugimum-perniitted
The 1M had iests 10 Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference: By uncertainty of
Standard Instruments measurement (dB)
For lests resulis of each items were mude by observation of cach Inshuments display and ulso with SLM's display | Absolute sensitivity 02 N/A
Self-generalcd noise 02 N/A
Condition of this resnlt of calibratian : 3 Acoustical signal (ests of [requency weightings
) Reference Standud Instruments : 25 3 06
Lostrument Model Serial No, GerL No Due Date 1000 Bz 03 06
Wavefonm Generator 332104 MY48017076 EF-0000-23  Q7-rEB-24 8000 Hz o3 07
Waveform Generator 135118 MY52302742 EF-0010-23  07-FEB-24 # Electical signal tsts of frequeney weightings
Digital Mublitneter 334614 MYS$3220104  EEL BP 3040266 13-FER-24 Tor 10 Hz to 4 kiz 3 06
Digital Multimrier 33461A MY53220076  LLUL.BP 29/0266 13-FEB-24 For >4 kHzta 10 kHe u3 a7
Digital Muhimeter 34461A MY60024223 Ll BP31/0266 14-FER-24 For > 10 kllz 1o 20 kHz 10
Programmable Altenuutor MAT-1070 62100113 EF-00I1-23  (8FED-24 S Frequency and lime weightings af 1 kkz 02 0.2
Candenser Micruphone 4180 2977900 AA-I00123 14-FEB-24 $ L ong - term stability ol 01
Measucing Amplisier NA-42KAI 34560405 AA-3002-23 7. Level linenrity on the reference level range 02 03
. i 3 Level linearity including the level rauge control 02 03
2 Ihis result af ealibration wars found aceurnie s shown an date and place of calibration for this catibrated ilem ons
i o N 3 A o ? Tone burst response 2 03
3 Ihis ceniffeate is truceable 1o the | system of unit ar: 10 Peah C sound level 02 0,35
3 1 Nauonal lnslitute of Metrology (Thuilond) 11 Oserload indication 02 025
32 Ihniland Inslitute ol Scientific and Technological Research (TISTR) 01 01

o Ldir AL -
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-45M1 Sirinthiorn Rood Bangs.mr Bangp ud Bangkok 13700 Thordand
Tl 5324330331 Email: calibration@sithipharn com

R
1. Ahsolute sensitivity

M d

{dB) dB
93 9(93.98) 939

2. Seli~gencrated noise

21 Nonunl lest

Measured Value

183

22 The microphone of the saund level meter was replaced by eloctrical signal input device

dB

A - weight 142
200

Flat 256

3 Acoustical signal tests of [requency weightings

Meter free-field acoustic responsc at a level of 84 dB

Frequency
(lz) .
Flal
125 02 0.2
1000 01 0
8000 03 0.3

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sminthorn Road Zangbumru Dongplud Bangkok 10700 Thaiiand
Tel ~40 2432 8331 Email; calibration@sithipnorn com

7. Leved lncarity on the reference level range

M ned D d

v v

B B B
1370 1370 on
136 0 1360 oo
1350 1350 0o
1340 Mo 00
1330 13530 ue
1320 1320 ot
1310 1310 0o
1290 1290 00
1210 1240 4
oo 1190 [0
1140 [AERY (U]
1090 090 00
110 4o 0o
9wWo 990 ao
90 v40 00
390 890 0o
840 840 (U]
790 90 0o
7o i

690 690 [
640 640 0o
90 591 01
540 50 oe
490 490 00
430 440 ao
390 190 0o
40 341 ol
o 301 0l
30 92 0z
280 283 03
70 273 03
260 264 [0

SITHIPORN;

h /
associates

CAUBRATION 0194

Cert No

Job No

Pages
48 dB
00 03

Deviation from various frequency weighting response curve (dB)

n

2 15
01 =10
(K %50
SITHIPORN)

associales

NST TISI TS 17025

Cert Ko : ACL24090
Job No. : VC67ACOUSH

Pages  : 6uf8

o el

ACL24090
VC6TACD58

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

432511 Sirinthoim Roae Bunghurnn: Bangplud Eanglok 15700 Taalana
191 46624333331 [mc  colibroton@sit vpharm com

4 Electrical signal tests of frequency weightings

Weighting network 1esponse with relative to 1 klTz

SITHIPORN;

associates

NSCTIS TIS 17025

Cert. No. : ACL24090
JobNo 1 VC6TACO0SE
Pages  : SofR

Desiation from various frequency wcighting response curve (dR)

H
63 0o o¢ 00
125 ') oo [}
250 [ d 00
300 00 6o 00
1000 0o ua Do
2000 Q00 0o 00
4000 00 00 0o
8000 oo ol 01
5 Frequency and time weightings af | klLz
51 Frequency weightings at 1 hHz
Mea d
\4 v
d dB
A - weight 240 910
C - weight Y40 940
a 940 940
52 Tune weighting at 1 kHz
Me  red
q AY Va
B dB
Fast 940 940
s 940 o0
q e 910
6 Long - term sishility
SLM Dusplay
Frequency ainitial fi
Weighting (dD) 4B
940 940
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY
£51-4511 Sir ntnarr Read Bangh mau Bangplue Bangkok 12760 Thailond
el <06 74359 31 Email: calirauon@sithiphorn com
8 Level lincarity including the level range control
Measured D
Runge Vaue Value Noue
dp (dB) aB
Auto 940 930 [V
9 Toue burst response
ne [one burst
duration, Th Cycle \ v
{ms} dB dB
025 1080 167.9
Fast & 7 170
200 800 1340 1340
s 8 1080 1080
200 800 1276 1276
025 990 989
SEL 8 108 0 1080
200 oy 1280 1280
10 Peak Csvund level
A d Measured
Va Value Lepeab
un dB (dB)
1330 133.0
One 1364 1357
Anticipated Measu
n Value AY
an (dB)
Con 1330 1330
1354 135.2
1354 1352

=20
*l 5
115
3
+10
120
430
S50
od
v
dB dB
0o 02
oo Q02
00 02
d
v L
dn dB
00 +01
00 +01
0o 0
4
A s
dB dB
(Y] 203
7
SITHIPORN;
ass50Ciales
Cert. No : ACL24090
Job Nu 1 VC67ACDNSR
Pages  : 7ofd
Acceptance
Limits
(dB)
i
Deviated Acceplance
Value Limits
(dB) {dB)
i5:-50
00
0 =10
0.0 13:-50
uo
0 15:-50
e 10:-25
00
De d
Va ¢ s
JdR dB
on =30
-07 +30
n d
v ni
dB dn
00 20
-0z 20
-0.2 +20

LA



SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

A SITHIPORN,
451-451/1 Sirinthorn Ruad Banglumn: Bangplud Eangkok 10700 Thailand associates.
Tol +56 24338331 Ema :calibrotion@sithiphorn.com

Cert. No. : ACL24090
JobNa : VC67ACO058
Pages : Bol8

11. Overload indication

Measured value ( B ) Deviated Acceptance
Po ¢ N gative Value Limits
taB) (dB)
895 89,5 00 £5
SLM Display  Deviated Acceptance
Frequency a al final Value Limits
Weighting dB (dB) (dB) (dB )
A-weight 1370 1370 00 03

The repurted uncertainty is based on a standard unieertainty multiplied by cov erge factor k =2

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

End of Calibratlon Ceriificate

Continuatlon of Certificate of Callbration Number CDT-D54-67

IZ Without Adjustment D with Adjustment
20-40 ¢
Function:

Table 1: This equlpment was connected with wet bulh probe Model: HPI201.2 5/N: 22035270
Dimension: Diameter 3 3 mm Length 170 mm

th UUC Reading 3 Uncercainty

m c c < <
20064 20 anga
25053 uogy
30043 0099
35033 01 0089
40018 401 01 0039

Table 2: This equipment was connected with Globe thermometer probe Model TP3276 2 S/N: 22035462

Immerslon Depth & UUC Reading Ermor Uncemalnty
{mm} c re c 3
110 w1 oo
110 25053 PIR] 01 016
10 2 02 0039
110 352 02
110 02

Tahte 3: Thls equipment was connected with temparature probe Model: TP3207.2 5/N: 15015499
Dimension: Dlameter 14 mm Length 150 mm

UUC Reading E Unertaimy
c c c <

7% 20084

75 25053

a5 30043

EH 35033

75 40019

YUC* Ui Under Caitbration
Ramark The reporied uncertainty of measurement is 0 16, based on stendard uncenainly multiphed by o coverage fuctor k=2 21
roviing 4 level of corfidence of agpronmately 53%

Accregited colibrotion Jaboratory

JIRAN ATT T ARSOEIATI S GO 1T ISO/IEC 47025:2017
NSC-TISE-T/S 172025 NSC-TISI-TIS 17025
Hreutee Ay siates Cu e CALIBRATION 0367 CALIBRATION 0367
G
Pethiaar 2771 ¢ Watllaora Saagh al Tempergiure memvurement laboratary
Bangnih 103 (T lanc Cofibrarion serveces depanment

CERTIFICATE OF CALIBRATION

Certificate No  : CDT-054-67

MEASUREMENT ITEM : Heat Stress Manitor Caitbruthon procedure:
MANUFACTURER :Delta GHM The temperature calibratian was suae by

o5 WhC1-001
MODEL/TYPE 032 Zu ocTDrding to comparisan method with siandard
SERIAL NUMBER 150067 ¢ gital temarrature ndicotor and siondard
1D NUMBER Y6 F50218

temperature probe e temgerature scale use
CONDITION AS-RECEIVED + Used item was based an {T5-90.

CUSTOMER LS labaratory group (thailand) Ca , Lid
Traceabidty:
Khwaeng Suan Lusng, Khet Suan Laang, The messuremen) resalcs are traceable to the
Bangkok 10250 Thailand of units {S1} through
Centfjicare number TT-003823  Certficate
:12Feb 2024 nimber. £8-0101 23
MEASUREMENT DATE +15 Feb 2024
\SSUE DATE 20Feb 2024 Reference Used During Calibration:
Model. ST5-100 A500, Seri No. 667682 09,
ENVIRONMENTAL CONDITIONS: Dur: date. 28 tar 2024
ST ) 2 Digital Tempetature Indicolar
Ambient condition in the laboratory are as follow: . Model DTL1000A MK . Sevist o 671407
Temperature 1230430 C 00591 Duc date 14 Scp 202¢
Aelalive Humidity 15502150 %iRK

Uncenainty of Measurement:
The reporied wncertalnty of measurement 1
bosed on Ihe staadard uncertointy mukiplied by

NOTED: The certificate /s valid only to the item calibrated on daté and place of calibration
o coverage foctor k=2 Wrah for o normal

uncertainty has been delermived In accoraonce
with the GUM, 'Fualuntion of mrasurement data
- Guide to the rapression of uaceriomty m
measurement

The table on nex: page give the measured values

Calibrated by:
CYMr Sorawn Thachalag
= Wiss Jittraporn Lertsorphal

THIS CERTIFICATE MAY NOT BE REPRDDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPAODUCTION HAS BEEN DBTAINED
IN WRITING FROM THE LABORATORY

Accredited cafideation labarotory
SDAEC 17025:2017
NSC.TISI 765 17025 NSC—TISI-TIS 17025
<6 duorates tn L1 CALIBRATION 0367 CALIBRATION 0367

Temperature meosurement laborarory
Ca: bratian services department.

2 0399451
Eina 19€ GIRUOLan @I analse Lo
Wos i wars anatee o

CERTIFICATE OF CALIBRATION

: CDT-015-67 Page 10l 2 Pages
MEASUREMENT TEM : Heat Stress Monltor Catibration procedure:
MANUFACTURER :Della QHM The lemperature calibration was uone by
MODEL/TYPE HD322 In House cahbration methon wo WICCL 003
SERIAL NUMBER $15006715
10 NUMBER :RYG FS0220 Iemarrature probe The temperorure scule we
CONDITION AS-RECEIVED :Useditem was based an {75-90
CUSTOMER + ALS laboratory group (Lhalland) Co , Ltd

104 Phatthanakan 40, Phatthanakan Rd, Traceabliity

The megsurement resatts ore traceable 16 the
atematonal system af units (S} through
tiational inslrute of Metrology Thaiara (NIMT)
Crrificote numbe TI-0038 23 Cert! zcre

Khwaeng Suan Luang, khet Suan Luang,
Bangkok 10250 Thailand

RECEIVED DATE :11Jan 2024 rumbar £R 0101-23
MEASUREMENT DATE :11Jan2024
ISSUE DATE :17 Jan 2024

Reference Used During Calibration

tModel ST5-100 AS00, Senol Ni 67682 09
ENVIRONMENTAL CONOITIONS: Duc date 28 tar 2024
2 Digita! Temperoture indicator
Modei; DT} 1000-A MK i} Serio! Ne ¢ 71407
00593 Due dote 14 Sep 2024

Ambient condition In the laboratory are as follow:
Temperature 1230130 N
Relative Humidity 5504150 %RH

lal

Uncertalnry of Measurement:

The reported uncerainty of mrasurement is
Lased an the standard uncertainry mivplied by
coverage foctor k=2 Whrch Jor o normct
iseributior.  cotresponds o o coverage
rababiity of opprommately 95% Tre stendara
ricertonty been determined in occordance
ith the GUM [valuatiun of measurement ¢cia
Guide to the expression of uncertoirty i
neasurement’

NOTED: The certificate is vald oniy to the item colibrated on

TABULATION OF RESULTS:
The tahle on next page g1 /e Lhe measured values

Callbrated by:

TIMr Sawawh Thachalad

7 Miss Jatraporn Lerisomphol
~ Mus Ruangrumpar Phoommit

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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NEANATLD & SOCIAT ¢ TiD

Coniinuation of Certificate of Calibration Number COT-015-67

M Without Adyustment [ With Adjustment

0-40 €

Table 1: This equipment was connected with wet bulb probe Model: HP3201 Z S/N: 17022563
Dimension: Diameter 3.3 mm Length 170 mm

Immerslan Depth UUC Reading e
mm c e c

B0 20050 Q0 oo

80 25042 250 oo

80 30040 00 00

80 35034 350 00

:1] 20026 na

Table 2: This equlpment was cannected with Globe thermometer probe Model: TP3276 2 5/N: 20019632

Dimensian: Dlameter 33 mov Length 205 mm

Immerslon Depth UUC Reading Error
mm < roa
110 20050 200 00
110 23042 =0 0o
110 30 040 301 01
110 35032 341 01
110 40026 00

Table 3: This was connected
Dimensian: Diameler 14 mm Length 150 mm

Immersioq Depth UUC Reaging Ercor
mm 5 c e

7 20050 202 02

75 25042 250 00

7 30040 00 0o

75 35034 ES 0o

s 40026 399 01

UUC*: Uni Under Cahbration

**"End of Certificrte of Callbration***

Continuation of Certificate of Callbration Number COT-010-57
 Without Adjustment T With Adjustment
20-40°C

Functlon:

Table 1: This equipment was connecied wilh wet bulb probe Model: HF3201 2 5/N: 16008206
Dimenslon: Diameter 3 3mm Length 170 mm

Immetsion Depth UuC Reading Error
(mm) c 4 “C
80 20059 202 01
a0 25051 252 01
20 30047 02 0z
80 35039 352 02
402 02

Table 2: This equlpment was ronnected with Globe thermometer probe Modsl TP3276 25/N: 17015123

Dimension: Diameter 33 mm Length 208 mm

Immersion Degth UUC Readlng E
(mm} 4 c (4
110 20052 202 01
110 25052 252 01
110 30047 302 02
110 35039 252 02
110 40035 402 032

Table 3: This equipment was connected with lmperature probe Model: TP3207 2 5/N: 17003390
Dimension Diameter 14 mm Lewgth 150 mm

tmmerslon Depth UUC Reading
mm) Q) c c
s 20038 202
i3 25052 251
s 30047 299
.5 35040 343
73 20036 @7

UUC* Unit Under Calibration

probe Madel: TP3207 2 S/N: 15015507

Accrecited calibrotion faboralory

SO/IEC 17025:2017
NSC-TIS-TTS 17025 NSC-TiSI-TIS 17025
CALIBRATION 0367 CALIBRATION 0367
[ZHTN 7 )
Pelo baor 7,704 RY Ward apra Bangiuyal Temperature measurement loborotary
Covbration services depaament
Websre s jranates
Certlficate No : CDT-010-67 Page 10f 2 Pages
Uncorafnts MEASUREMENT ITEM + Heal Stress Manftor Cotibration procedure:
AUncentzinly MANUFACTURER < Delta OHM The temperoiure caltbration was Jome by
[3
MODEL/TYPE 1HD322
. according (o comparnan Method wihh siundard
0m89 SERIAL NUMBER $1s006711 digho! wmperalure Adicotor and standard
1D NUMBER :RYG Fs0217 {emperature probe Tie temperoture scole use
CONDITION AS-RECEIVED + Used item was based on TS S0
cass CUSTOMER < ALS laboratory group {thanand) Co , Ltd
0050 104 Phatthanakan 40, Phatthanakan Rd ,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand
. Certcare number  [1-0038-23  Certificale
RECEIVED DATE 106 1an 2024 nmber TRG101-23
MEASUREMENT DATE :08Jan 2024
Uncertalaty ISSUE DATE 09 1an 2024 Reference ised During Callbrotion:
c 2 Stondard Temperature Probe
008 ENVIRONMENTAL CONDITIONS: 2 Dl e indicator
0099 tion i ital Temperature indicato
o Ambient condition in the I:bor'.lmrvam.asfullnvr . Mtodl DT 10004 MK 1t Sorial o 671407
Temperature 1230130 c 00581 Due d:f:, 7a.5¢p 2020
0093 Relative Humidity 15504150 %RH
0099
The reported uncerrainty of measurement 15
NOTED: The certificute is vahid only lo the item calibrated on date and place of calibration based on the standord uncerrasnty mult
o coveroge foctor k=2, Which for @ normat
disinbution  corresponds  ta 0 coveroge
Uncertzin uncermamyy has been determined m occerdonce
c witk the G ‘Evatuonion of meosuremens data
The table on next page give the measured values Guide 1o the expression of uncertainty
0099 measurement
009
0093
0099
0090
Calibrared by
I+ Sorawh Thachalad
01 Miss iztaporn Lertsomphol
Z Miss Ruanarumpai Phasmmil
THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UMLESS PERMISSION FOK REPRODUCTION HAS BEEN DBTAINED
1ECIINOLOGY FROMO 110N ASSOCIATION {1 DAILAND-LAPAN)
VICHS3: F
PATTANARAKN ROAD SOI 15, SUANLUANG. SUANLUANG BANGKOR 11250
TR 02717 300021 FAX 0-27190184
caLimraTION Boce
e ali i Ceriificate No : 23E3924
Certificate of Calibration o : 28
Page: 10f2
Equipment : PH Meter
Manufacturer- Mettior Tolsdo This catificale may nal be reproduced othel than n full
excepl wilh the priot written approval ol the head o*
Model : SevenExcel ence Gorparate Services 3 Cauiament Calibralon ana Tesling Servizes
Serlal No : B834201445
Uncer:
J&‘“ IDNo: RYG ENO132
Condlion As-Recelved: Used hem
DM
0099 Roceived Date: 08 Decemaer 2023
0099 Callbration Date: 14 Droemner 2023
0093
(] Relerance: 2312.0151DSC Submitted by:  ALS Laberalory Group (The and} Ca Lic Reyong Branch
Amblent Temperatu (23 ¢2)°¢
0% 616410 Moo 5 T Maanam Knu A Pluakcacng
Relative Humidty (50 =103 % y
Rayang 21140 Thaliana
Uncertalnty
¢ Procedure used:  Cahbralion were conducted us ng calibrulin procodure No CF £17 acconding to EURAMET eg-15
2099
0033
0095
0098 1 Reference slandaras mstruments
0099
Instrument Model Serial No. Due Date
1) Mult) Praduct Cul brator 55924 2235002 EC-0041-23 26 Apr 2024
2 This resull of calibralicr. was made ©) requesea at te point s acifisa by customer
Uncertaln 3Tne cerlilcale s valid cnly 1o Ih2 ilerm caliorated on dain anc place of caibralon
c £ Tis Can’ zalicn s Irsceasic o he International Syster of Unit maintainad snrough -
DOsY National Institute of Melrolagy Tnaiane (NIMT)

Calibrated by Napashanox Prisomszosin
15 December 2622

Approved Signalary|
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Cert, No : 23E3924

Page : 2 of 2
= ("} Withoul adjustmenl () Afler adjusiment
Functlon: DC vollage measurement Range: 2000 myv
Standard Value UUC* Reading Emor Uncertainty
(mv} (mv) (mv) 4
-200 0000 -1999 0.1 68
-150 0000 -1500 0.0 65
-100 0000 -1000 0.0 63
-50 0002 -50 0 0.0 61
00000 [+1] 0.0 58
5D 0000 500 0.0 61
100 0000 1000 0.0 63
150 0000 1500 0.0 65
200 0000 1999 -0.1 68

The reporied uncertainly of measurement was based on a standard uncertainly mulliphed by a coverage

TECHNOLOGY FROMOTION A550CLA TTON (THAILANI-JAPAN)
CORPORATE 51 RYILEN ¥ FQUIPMINT C AL IRATION AND 1
S

NS
§3¢ PATTANAKARN KOADSQI I AN
TR 02717 Wk 20

|
I oauxm

NEUAN L B ANCAUK
o

NSCTGLMSTI02Y

Calibration Resulis

CerlNo.: 23CH1574
Page.: 103

Certificate of Calibration

Egulpment :
Manufacturer :

Model :

Saerial No :

IDNo :

Conditlon As-Recelved:
Recelved Date :
Calibration Date :
Reference ;

Submitted by :

Amblent Temperature :
Relatlve Humidity :
Calibration Procedure :

Callbrated by

Approvad by :

() Saithip Meangmai

{ ) Warakorn Lerngagirakul

( v} Penpan Palpim

Issue Date :

pH Meter

Metller Toledo
SevenExcellence
B834231445

RYG EN0152
Used ltem

08 December 2023
15 December 2023
2312-0151DSC-3

ALS Laboralory Group (Thailand) Co ,LId Rayong Branch
818/10 Moo S, T Maenam Khu, A Pluakdaeng,

Rayong 21140, Thailand

(25 £ 25) °C

(50 £ 15)%

in - house method

- CP-CHS by direct measuremenl with standard

vallage calibrator and direcl measurement wilh

cerbfied reference matenal (CRM)

- CP-CHB8 by wilh slandard

Warakom Lerngagtrakul

19 December 2023

The Uncertintics are for a cunfidence prubability of appt oximately 95%

Functlon : pH Measurement
buffers standard curve

CertNo :
Page :

23CH1574
303

buffer nominal

laclor =2, iding a level of of approxi ly 85 %
UUC*= Unlt Under Callbration.
-olo-
A
21193422
CertNo: 23CH1574
Page : 2013
1 Reference Slandard Insirument : -
Instrument Serial No. D No. Cert No Due Dale
1) Documenl Process Cafibrator 54030049 130RC116 23E2802 27 Aug 2024
4982054 110RCO44 231808 26 July 2024
This certification is iracesble to lhe Internalional System of Unit maintained through -
- Technology Promotion Associalion (Thailand-Japan)
2 Cerlified Reference Malenals The meusuremant resulls are raceable to S) through CPA chem Lid
ANSI-ASQ National Accreditalion Board, Accredited No AR-1835
Buffer Solution Manufacturer Lot No. Exp. date
pH 4 008 CPA chem 913598 14 July 2025
pH 6 986 CPA chem 931959 01 Ocl 2024
pH 8.997 CPA chem 940106 02 Nov 2024
3 This cerirficale is valid only 1o the item calibrated on date and place of callbration
Function : mV Measurement
Nominal  Standard Uncerlainty of Caverage
Unit Under Value Vollage Actual Reading Measurement faclor
Calibration Input (2mV) P
mv pH
pH Meter 4000 177 4B 1773 4000 0058 200
8/N B834291445 7000 000 01 7000 0058 200
10000 -17748 -1775 10000 0058 200
a1193852

Unit Under Standard pH Actual pH  Aclual my Uncertainty of  Coverage
Calibration Buffer Solution Reading Reading  pH measurement  factor
(my} (1) k
pH Eleclrode 4004 4013 1841 00045 2400
B/N : 3225368 6086 6998 87 00084 200
9997 10 002 -1R4 7 00088 21
Funclion : Ti

(*) Withoul adjusiment
This equipment was connecled with Temperalure Probe;

- Model : InLab®Expert Pro-1SM

- Serial No :

Dimension of probe,

- Length : 120 mm

- Diameler : 12 mm

- Immersion Depth : 100 mm

Callbratlon Standard uuc* Error Uncertainty of  Coverage

Point Temperature Reading measurement faclor
(*c) (°c) (°c) (°c) (£°c) k
250 25003 243 -0703 013 200

Remark : - UUC" = Unil Under Callbration

The reported uncerlainty of measuremanl was based on a standard uncerlainty muttiplied by a coverage
faclor k, providing a level of confidence of approximataly 95 %

-o00-

1193851
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Equipmert:
Model:
Seriel No {or ID):
Manufaciurer:
Condition:

Customer;

Environment Condition:

Calloration Place:

Calibration By:
Callbration Date:
The Method used:
Traceabllity:

DKSH

Certificate of Calibration

SPECTROPHOTOMETER Certificale No..  C06230441
DR6000 Issued Date: 19 Seplember 2023
1627845 (RYG_END037) Job No.: WO-00005382
HACH Page: 10f 3

In Condition

ALS Laboratory Group (Thailand) Co ,Ltd (Rayong Branch})
616/10 Moo 5 T Maenam Khu,

A Pluakdaeng, Rayong 21140, Thalland
REVIEW BY
Temperature 239 °C + BY
Humldity 653 %RH *

%RH ]
INEXT CAL DATE

ALS Laboratory Group (Thailand) Co ,Ltd (Rayong Branch) (Wet Chemistry)
616/10 Moo 5 T Maenam Khu,
A Pluakdaeng, Rayong 21140, Thaitand

Mr.Natiapat Rungrueang
1B Seplember 2023
In house method, CAL-Wi-24, base on ASTM E 275-08 and ASTM E 387-04
This Is ble to the CRM by National Instilute of Standards end
Technology {NIST) through Stama Scisntific Limiled
The standard for Wavelength Cerlificate No 111583 and 111584
The siandard for Photometric Certificate No 9114984 and 111588
The standard for Stray light Certificate No 111586 and 111585
The standard for Speciral resolution Certificate No 111587

nadanal seandard or othas recognized nstonal starcard babarriories

The measursmant uncartainty stated Iy the

which is obiwined from the by the coversgm tacior (ke2)
Maxsursmen (GUM)

or sempled. The rapart ehall nal ba

reproducod excapt in full mitoul approval of DKSH Technology Limhsd

Atin uunow conuTad €1
Lty

1280
24753 Sudumul Rosd Bangehiak, Prosihanong. Bangkok 11280
9 7o Waima.

Delivering Growlh - in Asia and Beyond

DKSH

Certificate No : C06230441

Cafibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spsctral bandwidth of Std at 2 nm and UUC al2 nm
Standard Waveslength Unit Under Callbration Correction
41861 4183 031
536 66 536.6 006
637.98 6383 -032
748 48 7487 022
807 03 8074 -037
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Cellbration Correction
00000 0000 00000
0.2530 0288 00040
420 nm
05168 0518 -0 0022
10298 1028 00008
00000 0000 00000
02887 0283 00037
440 pm
05073 0.509 00017
10083 1007 00013
00000 0000 00000
02518 0250 00016
465 nm
04595 0462 -0 0025
098334 0833 00004
0 0000 0.000 0 0000
02481 0245 00011
546 1nm
04652 0466 -0 D008
09468 0946 00008
00000 0000 00000
02584 0259 00004
590 nm
0 5040 ¢ 505 -0 0010
10032 1002 00012
00000 0000 0 0000
02579 0257 00008
835 nm
04871 0.487 00001
09720 0971 00010
Utin Rty owTuled $oa

o= Toud O T 10280
2503 Susturrod Road, Bangchmk Presirusorg, Banghok 10250
Exmt:

Delivering Growth - In Asla and Beyond

‘lumaaﬂauamwm%aﬁaﬂ'umnaau

wilawiosds: SPECTROPHOTOMETER

n52360U {51)

4u: DR600D

NSO (s)

Certificale No : C06230441 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
‘Wavelength Unit Under Calibration Correction Uncertalnty
00p00 0000 00000 0 0080
235nm
07355 0737 -0 0015 0 0080
D 0000 0000 0.0000 0 0080
257 nm
08574 0857 00004 0.0080
0 0000 0000 00000 00080
313nm
02664 0290 -0 0036 00080
00000 0000 00000 00080
350 nm
06374 0637 00004 00080
Stray light *

Standard: cut-off UUC: Wavelength (nm) UUC: Trensmisslon (%T) Absorbance { A)
26062 +-011nm 2606 13 1886
38144 +/-011nm 3914 13 1886

Spactral Resolution *
Peak Trough Ratlo SBW

Standard Wavalength (nm ) 268 66 266 68 138 200

UUC: Wavelength {(nm) 268 2 2661

Sld Absorbance ( A} 04568 02780

Absorbanca ( A) D413 0 300

Calibrallon Marked * Not TISI Aceredited * in Lhis Certificate have been Included for completeness

The End of Certificate

ok moatorg e Tula] ¢
DKSH Techmolagy Limkad

et e lie nomam T 10250
2423 Guktumut Rnaa Bangotmk, Psdencng, Bangiok 107m
Prona -6£209 7000  Emal Wetaks

Deliverlng Growth - (n Asia and Beyond

CAL-FM-C08-15: 12 Sep 2022

DKSH

Page 2 of 3

Uncartalnty
013
013
013
013
013

Uneertalnty
00045
00045
00045
00045
00045
0,0045
00045
00045
00045
00045
00045
00045
00045
00045
00045
0.0045
00045
00045
00045
00045
00045
00045
00045
0.0045

CAL-FM-CO8-15: 12 Sap 2022

DKSH

wafilueu: WO-00005382

wuiRatdas: 1627845

18 Sep 2023 Fwn1snsRida 18 Sep 2023 WUVR
undi ok ind ek

Goners!
2 O 1 amusaysauaioo = O
=] n 2 arwsenn (sl nulu-usniatod) =] [m]
] n 3. &y On - 10p 1A%Ds (On-Off Swicth) = ml
™ r 4 una (Keypad) m n
= [m} 5 wunab (Display, Screen Contrasl) = rm
[ o 6  nsviuluvh (Battery Backup) >= 2 5 VDC [m] [m]
=} fu] 7@ TBILARL ( Controf) O 0o
=l mn 8 aruumMARu (Wavelength Check) = [w]
] M 9 wirsriulauss (UV < 3,000 hour) 7] ml 92 Hours
= ! 10 uvsriuilauy (Visible < 5,000 hour) [l ] 741 5 Hours
[m] 1 wosinvaIuFIouts (Caroussl Module) = O

pH Metar and Conductivily Mater
[m] [m] 12 BifinTnse ( Electrods and Connection Cable ) [m] [m]
[m] [m] 13 swivgran=aulu Electrode (Level KCI ) [m] [m]
n mn 14 ehilafiuriu Electrode {Dust Prolection Hood) [m] o
! mn 15 ev¥iudilinTme (Stand) M mn

Turtvdimetor
[m] [m] 16 aImTwsuiidiga (No Sample) [ul m
o O 17 AcHUMSROVATINUONAD (>= 2.5 Liiu 3 0) n o

Autornstic titrator
o o . o o
mn [m} 19 Function Rinsing and Dosing [ml mn
mn [m} 20 StUUNDR UL WUREgUNTausEnoY mn mn

*486.0nm=485 5nm

DKBH Tactmeiegy Limknd
250 uusrgfie U symmalanis ML 1
2533 Sckhurrw Fiosd. Bangchms, Prosenancng.

Prone + 22197000 Emaa

0200
nz80
Wabero

Fanguok 1

Delivering Growth - In Ax.a and Beyond

Mr Natiapat Rungrueang

Service Engineer
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TECHNOL.OGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TES'1ING SERVICES
53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 027173000 FAX 0-2719-3484

CerLNo : 23TW168
Page.: 1 of 2

Certificate of Testing

Equlpment : DO Meter

Manufacturer : YSi

Model : 5000-116V

Serial No : 15E102796

IDNo : RYG EN0032

Received Date : 21 July 2023

Tast Date : 24 Juty 2023

Reference : 2307-0713DSC-1

Submitied by : ALS Laboratary Group (Thalland} Co.,Ltd
Rayong Branch

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

L Y Condition : Te (2525)°C

Humidity (50 ¢ 20) %
Test Procedure : In - house method : CP-CHY

by Ci ison Technique with Azide ilication Method
Tested by : Walalak Sirthean

Approved by :

{ lalee  Bulkruea
(V") Saithip Meangmai
{ )Warakom Lemgaglrakul

Issue Dale : 26 July 2023

5 0320211
TECHNOLOGY PROMOTION ASSOCIATION (FHAILAND-JAPAN)
CORPORATE SERVICES X EQUIPMENT CALIDRATION AND TESTING SERVICES
S34= TATTANARAR Y ROAD SO K SUANLUANG, SUANLLU ANG RANGKOK 10251
wacTBLTB 0N
TEL 02712000024 BN ) 2719 ke CALIDAATION baca

Ceri No.: 23LM125

Page: 10of 2
Certificate of Calibration
Equipment : DO Meler wilh Sensor
Manufacturer ; Y8l
Model : 5000-115V
Serial No : 15E102796
IDNo : RYG EN0032
Submitted by : ALS Laboralory Group (Thailand) Co.,Ld

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

Locatlon TPA On Site Calibralion Laboralory
Received Order : 25 July 2023

Callbrated Date : 27 July 2023

Amblent Temperature : (268+£10)°C

Relative Humidity : {50:30)%

AC Line Voltage : {220+22)V

Callbrated by :

Approved by :

{ ) Pomihippa Tameyak
( )} Malee Butkruea

{7 )} Suwit Imjai
Issue Date : 31 July 2023
The Uncertainlics are for a i p! illty of appr v 95%
Thince e e o < pidued et i Gl et g1 »
APTR 0TI e v o e 1 Calbmn md T 8

A 0053616

Cert No : 23TW168
Page.: 2 of 2

1 Reference Standard Instruments :
This certification is lraceable Lo lhe intemational Syslem of Unil through Lhe raference standards
laboratory of Industrial Calibration Center, Technology Promolion Assaciation (Thailand-Japan)

Instruments Serlal No ID No. Certlficate No Due Date
1) Burette 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143764 140RC004 22MMS50 20 Sep 2023
Material Manufacturer LotNo. Assay
Sodivm Thiosuffale pentahydrate Merck AM1763316 100 2%
Result : Dissolved Oxygen Meter Adjustment With Alr 100 %
Dissolved Oxygen Probe No.: 15E100464
Titration Method DO Meter
(Azide Modlfication Method) Reading
(mgiL) (mgil) {mgiL)
818 817 00055

This report was certified only for the insirumant we tested It Is allowable to use for study
the syslem efficiency, The enviranmental impacl conlrel and present lo organizalion it may concerned
Intend lo use for adverlising and referral purpose is prohibited This reporl may nol be reproduced
other in fullwithout wrillen approval of the laboratory

-o0o-
Saathy
a 1172155
Equipment : DO Meler wilh Sensor Cerl. No.: 23LM125
Used tem Page:20f 2
Refarence : 2307-0713DSC-2
Procedure Used :-
Calibration ware using in-house calibrati CP-0TOY lo ison wilh
Indusliial Platinum Resistance Thermometsr { IPRT ) Into Temperalure Balh
The lemperature scale used was based on ITS-90
Condilion of this result of calibration
1 Reference standard instrument:-
Instrument Serial No. Cort. No. Traceable Due Date
1) Digilal Tharmomeler 2188080 2211285 TPA 21 Ocl 2023
2 This certificale is valid only to the ilem calibraled on dale and place of calibralion
3 This certificatlon is traceable lo the Intemational System of Unit
Remark : TPA : Technology Promolion Assoclaflon { Thailand - Japan ) )
(") Without Adjustment
Functlon : Temperature measurement N
SIN.: 1228475367
Calibralion Immersion Standard uuc* Coverage
Polnt Depth  Temperature  Reading Eror  Uncomalnty "o oy,
(<C) (mm1 (CH cy (C) (£°C) k
2000 100 20011 1991 200

UUC*" : Unit Under Calibration

The reported uncertainty of measuremenl was based on a standard unceriainty mulliplied by a
coverage faclor k, providing a level of confidence of approximately 95 %

-o0o-

Lk}

@ 1158515
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TECHNOLOGY PROMOTION ASSOCIA TON (TIAILAND-JAPAN)
CORIORATE SERVICLS & GOUIPAU NT CATIRRATION AN LMTING STRVH S
SEED L EANAKARN ROIDAOTIN SUAT UANG SUANTLARG R« SGRGK 10250
ASC-TImTsTOls
HERT v 1 ez M CALIBRATION otas

Cert. No : 23TMS62
Page: 1ol 3

Certificate of Calibration

Equipment : Low Temp Incubal

Manufacturer : Memmer

Model : IPP750

Serial No : /818 0084

iD No @ RYG END154

Submitted by : ALS Laboralory Group (Tharland) Co ,Lid

(Rayong Branch)
616/10 Moo 5 T: Maenam Khu
A Pluakdaeng Rayong 21140 Thailand

Egquipment : Low Temp Incubator Cart No: 23TM962
Condition As-Received :  Used llem Page: 20f3
Reference : 2305-08980C-2
Procedure Used :-

Calibralion were using cali CP-0TO2 to direct
melhod with Dala isition which with i T Delector { RTD )

The temperature scale used was based on 1TS-80
Condition of this result of callbration
1 Relerence standard insirument -

Instrument Model Serlal No Cenl. No Due Date

1) Dafa Acquistlion 349724 MYS57013711 22LM93 02 Jul 2023
2 This cerlificale is valid only to the ilem calibrated on dala and place of calibration
3 This cerlificalion is traceable to the Internatianal System of Unil

(*) Withoul Adjusiment

Function of UUC* : Tomperalure Sourca
Fresh air setting : Close

54 56
AC Supply ( Voll } 223 222

Position : Ref. Std

Lo

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

B0OD Room

29 May 2023
29 My 2023

(26£10)°C
(50+30)%

ID No :
18-18RTD-01
18-18RTD-02
18-18RTD-03
18-18RTD-04
18-18RTD-05

Calibrated by :

Approved by :
[ ) Pomthippa Tameyaku!

[ ) Malee Butkruca
{,/) Suwil Imjar

Issue Date : 7 June 2023

The Uncertaintics are for u confidenve probahility of approximately 93 %

18-18RTD-10
18-18RTD-07
22-18RTD-08

a 10 em = 060 9 ref 18-18RTD-09

b 10 = 10
10 B 12
Capacily 075 ™

R

a 1165130
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
P e
TEL 0-2717-3000-29 FAX 0-2719-9484 CAUBRATION 0208

A 0054967
Equipment : Low Temp Incubalor Cert No: 23TM3G2
Condilion As-Received : Used llem Page: 30f3

Reference : 2305-08980C-2
Rasult of Calibration :- (™) Wilhout Adjusimant
Function of UUC": Temperature Source
Fresh alr setiing : Close
vucr  uuc Temperature Temperature
P Setting stability uniformity
Cc (°C) c (£°C} (°CH Cc k
200 200 200 o019 072 10 2
P
c 1 4 5 13 7

200 18547 19780 18487 19529 19408 20133 20112 20406 20116 030

Average’ : The average ol 30 values in cach position

Temperature stabllily : One-hall of Ihe grealesl i i of Ire at any one sensor
Temperature niformily : The maximum difference of measured lemperalures al any senscrs and the mepsured
temperalure al \he reference localion which are observed al ihe same time or at as close an observation lime as
possible (o delermine the temperature patlemn or homogeneity within the chamber under steady-sfale conditions
Qverall Varialion : The Diflerence of lhe maximum and minimum measired femperalures throughoul observalion
Uuc™ : Unil Under Calibration

Note : The reporied uncerlainty of measurement was Included stability and excluded uniformily

The reporled uncerlainly of measuremenl was based on a standard uncerlainty mulliplied by a coverage
{faclor k prowiding 2 level of conlidence ol approximalely 85 %,

-00o-

i

a 1165128

Certificate of Calibration  cert no: 24mmiee3

Equipment :
Manufacturer :
Model :
Serlal No :

ID No :

Submitted by :

Recelved Order :
Callbration Date :
Ambient Temperature :
Relative Humidity :

AC Line Voltage :

Callbrated by :

Approved by :
{ )Ponpan Paipim

{ ) Suwil Imjai
{+/ ) Kunchil Promprat

Issue Date :

Page: 10f3

Low Temp Incubator 724,’/2“ /f

REVIEW BY
Memmert
IPP750 APPROVED BY !
V818 0084

. 01/05/26
RYG ENO1S4 NEXTCALDATE = /U9/€D

ALS Laboratory Group (Thailand) Co ,L\d Raycng Branch
616/10 Moo 5, T Maenam Khu,
A Pluakdaeng,

BOD Room

01 November 2024
01 November 2024
(26:10)°C
(50£30)%
(220422)V

Krisda Malee

07 November 2024

The are for a probabllity of i 95%

Thss certilicate may nat be rapraduced other than in full, axcapt wiih Lhe prior wiitten
Approval of Ihe head of Corporale Sorvices 3 Equipment Galibration and Testing Serices
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Equipment : Low Temp Incubator Cert, No: 24TM1663

Conditlon As-Recelved :  Used ltem Page: 20of3
Reference : 2411-00020C-1
Procedure Used :-

Calibration were using CP-OT02 based on TLAS G-20 according to direct

measurement method with Dala isilion which with Resi Te
The lemperature scale used was based on ITS-90

Detector (RTD )

Instrument Serlal No. Cert. No. Traceable Due Date
1) Data Acquisition MY44073381 24LM73 TPA 18 May 2025

2 This cerlificate is valid only fo the item calibrated on dale and place of calibration
3 This cerlificalion is traceable to the Intemational System of Unit.

Remark : TPA : Technology Promotion Assecialion { Thailand - Japan )
Result of Callbratlon :- (") Without Adjustment
Functlon of UUC* : Temperature Source

Fresh air setting : Close
Beaglnning
220 221
Ret. Std.
Poslti
esiten IDNo:
1 1RTD-21
2 1RTD-2/2
3 22-01RTD-03
5 1RTD-2/5
6 1RTD-2/6
7 23-01RTD-07
8 1RTD-2/8
10 = 060
10 = 1.0 m
10 = 1.2

Capadly= 072 m*

Sartorius (Thalland) Co., Ltd.

S/ARTORILS

REVIEWBY
of Calibrati  serovenay

‘Tel: +60 2843 B301-8 , &-mal: servica thaltand@sartorius.com
NSCTSHTIS 17025
CAUBRATION D426

0l oz loors
Model Number : ~ MSE2245-100-DU Cerlificate No : tre
Descriplian : Analytical Balance Issued Dale :
Serial Number: 0026207038 Reference No
IDNo : RYG ENODD2
Manufaclurer : Sarlonius Page No : 102
Customer Name ; Branch)
616/10 Moo 5 T.Maenam Khu A Pluak Thailand
Calibraled Place : Room)
Calibraled By : Calibratfon
Calibration Date : Thursday, February 22, 2024 Procedure No :
Besed on UKAS LAB 14 : 2019
Metrological data : Ambients Conditions:
Capacity : 220 @ Roadability : 0.0001 g Te 4 24.2°C * 5.0°C
Humidity ; 57.0 % RH + _100%RH
Reasons for calibration Pressure
[CI¥ewInstabation [ Service / Repairedd i Condition: Good Operate [ Far
Measurement Method  UKAS Publication Ref :Lab 14
centminty stated Is the expended un btalned from the ncertainty multiplied by the
to provide a level of eanfidence of . ILs delermined nce with the Guide lo
of L inty in {GUM). The calibration certificate the lo National Stendards, which
realise ihe unit of according to lhe Standard System of Units (S)) Repart of Tolsrance came form fist of
Sarlerlus Metrological Specifications
Traceability:
ITes M23081878
Aumiditv/Barometer/Temo Lulron MHB-3828D |pksH £19231R45
“Thls certificate relate and apply thls equipment only
This cert not be olher than in full excap s
the prior writtan appraval of the Verification Operation Division T
Sartorius (Thalland) Co, Ltd A
M
P

SOP FM 33 03 February 2022

Equilpment : Low Temp Incubator Cert. No : 24TM1663
Conditlon As-Recelved : Used llem Page: 30f3
Referance : 2411-00020C-1
Result of Callbratlon :- (*) Without Adjustment
Funellon of UUC* ; Temperalure Source
Fresh alr setting : Close
1emperature Ovaerall

Point  Setting stabllity uniformity Factor

(°CH f+°CH c k

200 200 | 200

Uncertalnty
o3 9 (ref.) {£°C)
20071119915 20273 20179

Average* : The average of 30 values in each position
Temperature stabllity : One-half of lhe greatesl ir i of al any ane sensor

Ti y : The i of at any sensors and the measured
temperalure at lhe reference location which are observed at the same time or at as close an observalion lime as
possible to line the patliem or within the chamber under steady-state conditions
Overall Variallon : The Difference of the i and minimum i
Uuc* = Unil Under Calibration

Nole : The reporied uncerainty of measurement was included stability and excluded uniformity

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

-00o-

Sartorius (Thalland) Co., Ltd.
129 Ramé 0 Rond, Huaykwang, Huaykwang, Bangkok 10310
Tol: +88 2648 E381-8 Feoc +88 2043-8287, e-malt servico.thaland @ artoriuvs com

SARTORILS
] of Calibration

Modsl Number:  MSE224$-100-DU Cerlificale No : 24BCI0069

Desciiption : Issued Date 2024
Serial Number: 0026207038 Relerence No : 229196

D No :

Manufaclurer Page No : 20al2

Calibration Results : Without Adjustment

Repeatability (Off-center loading error)
oo the
the
arpress rmprodycituity quantiativel.
Nomingl Value : (Low Load) 20.0000 199.9999 value : 100
20 g 200-0000 0.0004
Tolerance 20 poo1
0.0001 g 20.0000 Difference
Nominal Value : {High Load) 19.9598 200.0000
200 ¢ 20.0000
Tolerance z 4 0.0000
00001 g 200.0001 i) 5 | -0.0001
19.9989 2 5 e -
Standard Deviation 0.00007 0.00006
Linearity
Tho neavily, .
Tolerance 0.0002
Nominal Valve Cenventional Mass Value Displaysd Value Deviation Uneertanty
@ @ (@ (] @
0.01 0.0100 0 0000
0.05 0 D500 0.00018
0.1 v 1000 0.1000 0.0000
0.5000 U.5000 0.0000
1.0000 0.00018
5 5.0000 $.0000 0000
10.0000 0.0000
2u 20.0000 0.00024
50 50,0000 49,9999 -0.0001
100.0000 0.0000
vg 199 9999 0.00032
Report.
SOP FM 33 03 February 2022



TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL{-2717-3000-29 FAX 0-2719-8484

NSCTLTINTIZS

Cart. No.: 24TMB32
Page: tof3

Tharitalt,

Certificate of Calibration

Equipment : Hot Air Oven REVIEW BY
Manufacturer : Memmert
Model : UFE 500 APIROVED BY
Serlal No.: G511 1572
NEXT CAL DATE 21/0.?&5.
ID No. : RYG EN0010
Submitted by : ALS Laboratery Group (Thailand) Co ,Ltd {Rayong Branch)
616/10 Moo 5 T Maenam Khu,
A Pluakdaeng,
Rayang 21140 Thalland
Locafion : Oven Room

21 March 2024
21 March 2024
(26£10)°C
(50£30)%

Received Order :
Calibration Dale :
Ambient Temperalurae :
Relative Humidity :

Calibrated by : Man Pattanapongpaiboon

St

Approved Signalory

Approved by :

{ ) Pomnthippa Tameyakul

{ ) Unnopphal Harachal
) Suwit Imfal

Issue Date : 22 March 2024
The Uncertalnties are for a of 95%
Equipment : Hat Air Oven Cert No: 24TM632
Condifion As-Received ; Used ltem Page: 30f 3
Reference : 2403-05630C-1
Result of Calibration :- (*) Without Adjustment
Temperature Source
Fresh air setling : Close
vuc vuc Overall
Point  Setting stabillty uniformity
°c)
1040
1800 0135 13
Callbration ure { *C
Point Uncerta nty
{°ch 3 4 5 6 7 (x°C)
1040 103.757 103759 103850 103 B17 104213 042
1800 179145 179599 180001 18042 180293 11

Average* : The average of 30 values in each position

Temperature stability : One-half of the greatest i i of ed al any one sensar
Temperature uniformity : The maximum di of at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an abservation time as
possible to ine the pattem or within the chamber under steady-stale conditions.
Overall Variation : The Difference of the maximum and minimum i
UUC* : Unit Under Callbration

Note : The reperted uncertainty of measurement was included stabillty and excluded uniformity

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

-o00o-

Equipment : Hot Alr Oven Cerl. No.: 24TM632
Used Item Page: 20f3
Reference : 2403-05630C-1
Procedura Used :-
Calibration were using calibration procedure CP-OT02 accerding to direct measurement

which with

method with Data
Thermocouple Type T

The temperature scale used was based on ITS-90
Condition of this resuli of calibralion

Detector { RTD ) and

Instrument Serial No. Cert. No, Traceable Due Date
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
2 This certificate Is valid only o the ilem calibrated on date and place of calibration
3 This cerlification is traceabls to the International System of Unit.
Remark : TPA : Technology Promolion Association { Thalland - Japan }
(") Without Adjustment
Temperature Source
Fresh air setting : Close
Beglnning Finished
27 27
57 59

50 om

50

Calibratlon Paint

Dimension of Chamber

D= 040
w= 056
H= 048

Capacity = 011

Position:  (180)°C (104)°C
1 18-18TC-01  18-18RTD-01
18-18RTD-03
4
m [} 18-18TC-06  23-18RTD-06
m 7 18-18TC-07  18-18RTD-07
m 8 18-187C-08  22-18RTD-08
" 9 (ref)
m

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Certificate of Calibration

Equipment :

Manufacturer :

Model ;

Serial No :

IDNo :

Submitied by :

Location :

Received Order :
Calibration Date =
Amblent Temperature
Relalive Humidity :

Calibrated by :

Approved by :

( ) Pomthippa Tameyakul
Unniopphal Harachai

Cert. No.: 24TMB34
Page: {of3

HotAlrOven o By ﬂu/ifa/f//,

Memmert ;
UF 110 APPRUNVTED BY [
B423 0853
NEXT CALDATE 21/03/25
RYG EN0213

ALS Laboratory Group (Thailand) Co ,Ltd (Rayong Branch)
616110 Moo 5T Masnam Khu,

A Pluakdaeng,

Rayong 21140 Thailand

Oven Room

21 March 2024

21 - 22 March 2024
(26%10)°C
(50430)%

/) Suwit Imjal
Issue Date : 23 March 2024
The U are fora of

9%
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Equipment : Hot Air Oven Cert. No.: 24TM634

Condilion As-Received :  Used ltem Page: 20of 3
Reference : 2403-05630C-3
Pracedura Used :-

Ci ion were using calibralti CP-0T02 to direct

method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and
Thermocouple Type T
The temperature scale used was based on ITS-90
Condliion of this result of callbration
1 Reference standard instrument:-

Instrument Serial No. Cert. No. Traceabla Due Dale
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024

2 This certificate is valid only to the item callbrated on date and place of calibration
3 This certffication Is traceable lo the Intemational System of Unit
Remark : TPA : Technology Promolion Assoclation ( Thafland - Japan )
Result of Calibration :-
Temperature Source

Fresh air setling - Close
Temp (“C)
REL Humid ( % } 59
> Supply ( Volt ) 224 223

Ref. 5td IDNo: @
Calibratlan Point

Position:  (180})°C (104)°Cc

1 18-18TC-01  18-1BRTD-01
2 18-18TC-02  18-1BRTD-02
18-18TC-03  18-1BRTD-03

Dimenslon of Chamber : 5
50 om _ 040 m 6 18-18TC-06
50 cm - 05 m 7 18-18TC07  18-18RTD-07
50 cm - 048 m 8 18-18TC-08  22-18RTD-08
Copacity= 011  m* 18-18TC09  18-18RTD-09

TEGCHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

TEL 0-2717-3000-29 FAX 0-2719-9484

Certificate of Calibration Cort No.: 24TM635

Page: 10of 3

Equlpment : Water Bath

Manufacturer : Mammert

Model : WNB22

Serial No : L513 0648

1D No : RYG EN0061

Submitted by : ALS Laborator 3
616/10 Moo 5, T Maenem Khu,
A Pluakdaeng,
Rayong 21140, Thailand

Localion Wet Chemistry Lab

Received Order : 21 March 2024

Calibratlon Date = 21 March 2024

Amblent Temperature : (26+10)°C

Relative Humldity : (S0£30)%

Calibrated by

Approved by :

( ) Pomthippa Tameyakul
{ ) Unnopphol Harachai
(v Suwit imjai

Issue Date : 23 March 2024

This writlen
Services

Equipment : Hat Alr Oven Cart. No : 24TM634
Condltion As-Received : Used Item Page: 3of 3
Relerence : 2403-05630C-3
Result of Calibration :- (™) Without Adjustment
Function of UUC*; Temperature Source
Frash air setting : Close
Calibration  Uuc* uvuc 1emperalture Temparalure Overail

Point Setting Reading stability uniformity Factor

(°c) {°Cy (°CyH (£°Ch (°Ch c

1040 1040 0065 052
020

Calibration Uncertainty

Point Position

[l 5 6 {+°CH

103772 103730 104289 103 805

1800 180.138 180895 179313 180211 11
Average* ; The average af 30 values In each position
Temperature stability : One-half of the greatest i of at any one sensor
Te i ity : The i of at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation lime as
possible to ine tha pattern or within the chambar under sleady-state conditions
Overall Varialion : The Difference of the i and minimum i
UUC" @ Unit Under Calibration

Note : The reporled uncerainty of measurament was included stabllity and excluded uniformity

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

o0
Equipment : Water Bath
Condition As-Recaived : Used Item Page: 20f3
Reference : 2403-05630C-4

Procedure Used :-

Callbration were canducted using in-house callbration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Dala Acquisltion which connecled with Industrial Platinum Resistance
Thermometer ( IPRT )

1 Reference standard instrument:-

Instrument Serial No. Cerl, No. Traceable Due Date
1) Data Acquisition MY57013711  23LM11§ TPA 11 Jut 2024

2 This certificate is valid anly to the item calibrated on date and place of calibration
3 This certification Is traceable to the Intemational System of Unit
Remark : TPA : Technology Promation Association ({ Thalland - Japan )
(™) Without Adjustment
Temperature Source

Water
Environmental AC Voltage Supply
(%RH ) { Volt )
25 55 222
223
itlon :
Positlon ID No :
1
1 2 2
S(ref)
4 3 4803986-003
Front
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Equipmant : Water Bath Cert No.: 24TM635
Condition As-Received : Used llem Page: 3of 3
Referenca : 2403-05630C-4

() Without Adjustment

Function of UUC* : Temperature Source

Calibration uuc* uuc-
point Setting Reading
°ch (°cy (°C) 1 2 3 4 5 (+°C)H
850 850 850 84 428 B4.424 B4 489
Calihr.ation Uniformity  Stability Coverage
point Faclor
{°cH (°cH k
850 019 011 2

Average® : The average of 30 values in each position

Uniformity : The of at any sensors and the measured temperature
at the referance location which are observed al the same time or at as close an abservation time as possible
to ine the patlem or geneity within the chamber under steady-state conditions
Stability : One-half of the greatest Gt i of at any one probe

uuc* : Unit Under Calibration
Note : The reported uncerlalnty of measurement was included stability and excluded uniformity

The reported uncertalnty of measurement was based on a standard uncertalnty multiplied by a
coverage facter k, providing a level of confidence of approximately 85 %.

o0
24CHT773
20f2
Condltion of this callbratlon rasult
1 Reference Standard Instrument
Instrument Serlal No. IDNo.  Cert. No. Due Date
1) Documenl Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024

- This Certification is traceable o S| Throught Technology Promolion Association {Thailand - Japan)

2 Cerlified Reference Materials : The measurement resulls are traceabls lo S| through CPA chem Ud ,
ANSI-ASQ Nationat Accredilation Board, Accrediled No AR-1835

Butfer Solutlon Manufacturer Loi No Exp. date
PpH 4 008 CPA chem 970851 25 Apr 2026
PpH & 986 CPA chem 970852 25 Apr 2025
pH 9987 CPA chem 970853 25 Apr 2025

3 This certificale is valid only lo the itemn calibrated on dale and place of calibration

Callbrailon Results
Functlon : mV Measurement
standard curve  Document

Nominal Standard Uncertainty of Coverage
Actual Reading
Unit Under Value Voltage Measuremenl factor
Callbration Input (smV)
pH mV mv pH
pH Meter 400 177.48 178 400 058 200
SIN : C222171773 700 000 Dl 700 058 200
1000 -177 48 -178 10 00 058 200

Functlon : pH Measurement
buffer nomIinal

Unlt Under Standard pH ActualpH  ActualmV  Uncertalnty of  Coverage
Callbratlon Buffer Solution Reading Readlng pH Measurement facior
{mv) () *
pH Electrode 4008 40 169 00085 205
SN : 2465853 6986 700 -7 00099 200
9897 1000 -182 00085 200

The reporied uncertainty of measurement was based on a slandard unceriainty mulliplied by a coverage

faclor k, providing a level of confidence of approximately 95 %
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TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)

CORPORATE SERVICES 2:

534/4 PATTANAKARN ROAD SQI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2718-484

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No :

IDNo :

Condltlon As-Recelved:
Recelved Date :
Calibratlon Dale =
Reference :

Submitted by :

Relative Humidity :
Callbration Procedure

Callbrated by :

Approved by :

( ) Unnopphol Harachai
{ ) Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

pH Meter

NBC-TISLTIS1TD2S
CAUBRATION 0008

Cert.No: 24CH773
Page.: 10f2

Metller Toledo ~ REVIEW BY P’ Jr”"”\‘ga T

Seven2Go S2
€222171773
RYG FS0585
Used Item

28 June 2024 NEXT CAL DATT 01 /07I25

01 July 2024
2406-0969D5C4

ALS Laboratory Group (Thailand) Co ,Ltd Rayong Branch

A Pluakdaeng, Rayong 21140, Thailand

(25 + 25) °C
(50 £ 15)%
In - house methed

CP-CHS by direct measurement with DC voliage

certifiad reference malerial (CRM}

03 July 2024

This cerhicals may not be reproduced olhar than in full, &xeapt wilh the prior writlen
Approva! of Ihe head of Corporate Services 3 : Equipmant Callbration and Testing Sarvicas

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN FOAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2718-3484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Sarlal No :

1D No :

Submltted by :

Locatlon :

Recelved Order :
Callbrated Date :

Ralatlve Humidity :
AC Line Vollage :

Callbrated by :

Approved by :

{ ) Ponpan Paipim
(/) Suwit Imjai

{ ) Kunchit Promprat

Issue Date :

The Uncertainties ara for a

Page.:

pH Meter with Sensor

Mettler Toledo

Seven2Go $2

C222171773

RYG FS0595

ALS Laboratory Group (Thailand) Co ,Lid
(Rayong Branch}

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

TPA On Site Calibration Laboratory

28 June 2024
01 July 2024
{(26+10)°C
(50230)%
(220£22)V

03 July 2024

p y of app! 5%

Tius certilcale may nol be raproduced olher than in lull excopt with (ho prior wllen
Appraval of the head of Corporate Senvaces 3 : Equipmen Calibration and Tesling Services

1of2
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Equlpment : pH Meter with Sensor Cart No: 24LM107
Used llem Page: 2 0of 2
Reference : 2406-0969DSC-5
Procedure Used :-
Calibralion were conducted using in-house calibrati CP-OTO1 ling to ison with
Industrial Plalinum i Tt (IPRT ) into Te Bath

Condition of this result of callbration
1 Reference slandard instrument:-

Instrument Serdal No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024
2 This certificale is valid only to the item calibrated on dale and place of calibralion
3 This certificalion is iraceable to the International System of Unil

Remark: TPA : Technology Promolion Association ( Thailand - Japan )
(™} Withoul Adjustment

Functlon : Temperature measurement
Immersion stangara uuc- Error Uncertaln Coverage
Polnt Depth Temperature Reading Uncertainty, Factor
(RN (mm ) {°C) {°CH [§ien] {z°CH k
25001 252
302 0195 018
403 0.298 016
500 0.286 016 200

UUC* : Unil Under Calibration

The reported uncertainly of measurement was based on a standard uncertainty multiplied by a
coverage faclor A, providing a level of corfidence of approximately 95 %.

-00o-

DKSH

Cerlilicate No : C29240011 Page: 2of 4

Fic 1 Fronl view

Om
On
[@F]

016)0101010)

Fic 2 Digestion olock
Definitions

indiealing Temperstur- Tne = eage - ading ot IrdicAINg device when Forms 1 Inted al oA of the iz

Measured Temperature The 270ragy 1eazhg 0! waring STATnard 2l y (% 10 0 1608 on

AL FY CZ8 07 27 ou 2022

DKSH

Certificate of Calibration

Represeni lo Certificale of Calbralion No C29240007

Equipment: Block Digesticn Unit Certilicate No  ©29240011
Model: KT-20s Issued Date: 22 March 2024
Senal No {er D). 572021G009/5770200073 Job No: WO-00020428
Manufaclurer: Gerhardt Page 10l 4
Condiion In Condilion Digestion Block: 20 holes

Cuslomer: ALS Laboralory Group (Thailand) Co ,Ltd (Rayong Branch)

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

REVIEW BY
Environmeny Condition:  Temgeralure 25 °C + 07°C
Humidity 54 “%RH * 41 %RH APPROVED BY
Voltage: 225 VAC %+ 17 VAC
NEXT CAL DATE
wl el
Calibration Place: ALS Laberalory Group (Thailand) Co Lld (Rayong Branch)

{ Wet Chemistry Lab )
616/10 Moo 5 T Maenam Khu, A Pluakdaeng, Rayong 21140, Thailand

Calibration By Mr Thanatharn Phunook

Calibration Dale: 17 March 2024

The Melhod used: In house methad, base on by comparison with standard

Traceability: This certficalc is traceable (o the S| Unils manlamed by National Instille of

Melrotogy (NIMT} Thailano througn N M Technica Center Laboralory {NTL)

erson in charge Authorized signalory

This SAMIRAIe 161+ o (NG Wl O MAAS C7eN 7E5C O 9 170 IMEMZo=a Vol €f UNES f4 1 [ SIZWIEs It gl tp e | emen (o

The megsurer ol o miy sl s 1 a0 ded | ATINT % S5 0% 41 Hem 11 AL GNGANR Py PRI G 1 6 Covragn tasio (<2) ¢

cmce s el st covidzoce of
Troce eyt
P 202 CrEEp

N arF he & o ¢ Fapresnor ol Unceta ¢ 10
SR U1 s

7t vl (G

£ 16 con3 1on% THCICSIIS fela € CnY ot s
11 cEDRER Terd no ogy Lis s

T 1pon sha lnct

iramere wrlnG ¢
Tuchrios gy Lirutng
DUBHAEINUIE (31 e ea s €1 i 1 4 78

€' Cabine Gshoun A wiu ae daRrom aueats Satend

Delivering Growth - 1n Asia and Beyord CAL FF 525-07: 20 Jul 2022

DKSH

Certilicale No : C29240011 Page: 3aof 4
Calibration Results:
Pre
M d c
0 4 Setiing
< [ c mp o UJC
c c
4015 215 15
A2 15
3978 16 15
A5 151 15
B1
396 1
3929 129 15
B4
380 280 307
- 3953 153 15
c2 15
c3
3817 17
[ 3903 103 15
D1
3966 166
D3 3850 150 15
04
3936
te
imsne Centee Tt ane
A sana Buys d AT 22307 26 Jul 2922
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Certificate No : C29240019 Page:
Calibration Resulls
Without
$ 5
c c c a uuc
[ c

3825 175

A2

A3 3821 7
3197 14

A5

B1 360 1 5
3601 51

B3

B4 133
3791

3680 365 365

c1

c2 3801 151
3789 139

cs 123
3805 155

D3 131
3787 137

The End of Cerlificate

Delivering Growth - i AL a and Deyond

CAL-FRC28-0

Agilent Technolagies

Aot Tohcl ) =3 tTrdland) bir led A
U CHU LIANG B.D5 22 7 UNIT £0 Iae
<65 RANA S RCAD SILOM BANGA & Ctnay
BanpLah 10500 Thavana wea

Customer Conlacl:
7LS Lakborazer
Lid lleac O

1o

TAX 10 : 0105540004859

chanaftagar michom@alsgiobal can
227158760

Invoice To:
3L Taborazory Gioup (Tra
Lid Jlead O

ALL] anakan Fo
Kne: Suan

Delivery Site:
ALS Laboratory Group (Tiarland! Ca
Lid ilead Dfi_ce

103 B
Kawaena ¥

140 Bnaltlanaken hd
arznonzxan Kher Suan

Locat on
Room
Bldg
Lab
Dept

ologies (Taalard) Lir et slesd Jlize
585 27 1 UWAD

958 o 1 Maad 1o Esnarre,

<k 15500 1has =nd
Toa [ PIOSBANTE2IE

Service Request Date:

| Service Confirmatian:
6905505441

Sarvice Order:
GO0GE/6000

reviewsy EiDpere C

[A ~Y
averovEDRY WD

Toa oate A1 YT

Direct Inquiries to:
Comact Nome
Conroct £ ma )
Conlact Telephone
Comact Fax:

cce smt@agilent com
+667 637 i3s3
+562 632 433¢

Lea ¥ more about fgrent s Sgecs 04cra Froz
151 1a%g2 011330 313y proga ¢ Ty 2oluBans aurized "ar your
9p 128 €ns 2n¢ workilaat st u 31 www agilentcomchem

Qusenk K4 Bangko Dianc

DKSH

4ol 4

15
15

15
5
15

15
15

0 1 2022

BKK ELOD43

Servees end ou

it BIRAL

398 Intercharge 25 Lutag Subhumvt car Klowgises Kay

£ub d stncl Wazrene b
PRI T
Donegl-aGooRQL

2L Sangazk (3110 Tharand

DKSH

Tung2IHDUANTWLATAIAILANGUNAT

wurluse WO-00020429

sifiswnFaviio Block Digestion Unil U KT-20s
wnnavaias 5720210008/5770200073
asaRaay (3u) ©379a0U (#A9)
11 Mar 2024 ERTTRE VRS BIE] 11 Mar 2024

Und - el

[

Unf lndnd

General
1 awi
2 nisvinen Main Switch -
= 3 msvineu Seleclor Key = s
C 4 nsuARtua Display 6]
a 5 #@niw Hole @ o
o 6  anndhiln [u] o it
jul 7 snmiiAias @ o
a B Anazondan o dntuiiaaiay 2| a

Fanualy

= Pranam

1 G oy b= 1m Asin and Reyona

Service lsstrument:

Model
SYS-IM-
00
GB410A
GB411A

532824

1000

1018

| Ml Descrition Serial Number
| lePMS 7800 System
I
18PS 4 Autosamolar
IS1S 3 Tor Agilent JP16510227
TASN/TAND/RANN
| PSC 6106T Chifler 2UN5A1848
Servica/Part # (107
E0Q Enterprise Operational 100
Qualilication
5185-5850 ICP-MS Checkout 100

Solutions

Additional Irformation:

Page 2 of 3

Mr Thanathorn Phunook

Service Enginger

- Br o Yo
LU0 L R rlvale 5 b oin I w14 rm azanite soeant

Serviea Conlirmation Dale: 08 10 2024

Sysiem Handle Parent Asset

ICP MS 7900 SYS-IM-7300

ICF MS 7800

Entitlement
Agreement.
Entitlement
100%
enusear
Agreement
Entitlement

04102024  0410.2024



Servico Canfirmation Number: 8905505441
Service Conflrmation Date: 08 10.2024

Problom Descri; :
“WU-E0R-IM-7800-5001253655

Auto lune, BG and 20 Min stabllity.

| calibrate the instrument No

Diagnosis Code: Scheduled Service
Reportad Howrs: Travel Hours:
o 20

Customer Field Sarvice
Representative Name:
Panthep Kurasathain

Customer Nama:
Supakwap Mak
Page3of3
Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924  Fax : +66 2 586 5109
Website : www scieco co.th E-Mail : calibrale@scg co th
Certificate No. T231676 Page 20of 6
Calibration Report

Equipment HEATING BLOCK
Date of Calibration 22 September 2023
Environment Temperature : 21.8-23.1 °C

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

Canditien ol this results of calibration :

‘This equipmenl was calibrated by inset 20 stundard thennocouples type T into its chomber |, the other one
standard thermacouples type T use for ambicnt The calibralion was done in

o WI-T20

All data show below were final values and the initial data Irom customer request  The temperature scale used
was based on ITS - 90

Reference Standard Instrument :

5

Instrument Maodel Instrument No Certificute No Due Date
TC TYPET TN2I-TN30 T230014 17 January 2024
TC TYPET TN3I-TNU T230014 17 January 2024
DATA LOGGER 34970A TIs1 1230014 17 January 2024

w

This cenificale is raccable 1o :
Nanonal fusttute of Metrology ( Thailand ) through Metological Center { NSC-TISI-11S 17023 CALIBRATION 0244 )

4 Condition of calibrited item : good
L:quipment Description :
Time Constant 2 _llour 20 Minute A °c
Fresh ArDamper [JOpen [ JMin ] Medmm [ ] Max
Close

Nol Availuble

w

Adjustment :
() wuhout adjushment

TFM-L13 I0830-05-57

Metrological Center
S SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924  Fax : +66 2 586 5109

eeunT puLTsamDEmALL

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

Certilicate No, T231676 Page 1 of 6
Certificate of Calibration

Equipment : HEATING BLOCK

Manufacturer : Environmental Express

Model : SC 196

Serial No. : 6974CECW3285

Customer Code : BKK EL0054

ID No. : T5306A3

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

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

Customer Location

Acid Digestion Lab

Date of Receipt : 13 September 2023
Calibrated By ane bration Manager )
Approved By ed ( Site Calibration Manager )

Date of Issuc

The inties are for a probability of approximately 95%.

This Certificate Is Issued In wilh the of granied by the Thal Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceabliity to recognized national
standards and to the units of realized al the national standard laboratory Thls certlficate may
not be reproduced other than in full except with the prior written approvat of the Metrological Center,

FRI-LI2109/30-05 57

Metrological Center

f \‘ SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924 Fax : +66 2 586 5109
Wabsite : www scieco co th E-Mail : calibrate@scg co th
Certificate No.  T231676 Pape 3 of 6

Calibration Report

FM-L)3 10N 30-05-57
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924  Fax : +66 2 586 5109
Websile : www scieco co th E-Mail : calibrate@scg co th

@

[CEWENT-BU LOWG MATERIZ: &

Certificate No T231676 Tage 4 of 6

Calibration Report

Calibration Point Average Standard Reuding at cach position {'C )

R1 Holel-Holeh TN2I IN22 IN23 TN2A4 TN1S TN26
CAL POINT Max 950l 94 41 Y520 954) 9431 2517
us§ M 9557 9395 9475 9192 9400 w72
a479 92418 9498 9517 9526 9195
R2 Hole?-lielelz  TN27 TN ™29 NI IN3L TN32
M 9536 9541 9519 9516 8535 9497

1% 9 4 0495 9472 9471 92 40 94 57

9515 9519 9496 494 8513 9477

I3 Holel3-Holel& TNAA TN TN3S TN36 TN37 TN38
M 9537 U5 50 0511 9521 5531 9531

M 94 99 9509 9178 94 %2 54 XX 9196

Averape 518 9530 9500 9502 9511 Y513

R4 Holel9-Hale2- TN39 TN4D TN21 TN22 IN23 1N24
2 9559 9442 94 52 9424 9163 9467

M 9521 9106 94 12 9348 9428 9427

A 0540 9424 9433 9506 9445 9447

RS 1lole25-1lole3( TN15 TNIA ™27 TN2R I'N2Y TN30
Max 9519 95 3% 92031 Y9530 9514 9503

M 9443 503 5256 9495 9179 9470

9501 9520 9275 9512 U196 9457

R6 Tlnlc31-Hole36 TN31 TN32 TNI3 TNM IN3S TN36
Maux M 63 9490 9N 9431 9429 91 K7

M 9424 9455 9444 Y398 9392 9) 36

Avcrupgs 9443 72 9460 9414 Y108 9371

K7 lole37-Holedd I'N3? [t ] TN39 TN4D TN21 TN22
Max 94 30 Y144 D44 y338) Y489 9515

Y3gs Y405 9367 9148 9418 94 90

Avemae 913 9324 93 86 9265 9464 D52

RS Holed3-Holedt  TN23 TNZ4 INZS TN TN2? TN2B
13 9599 9563 9528 9529 9545 5487

M 9557 9515 0& 82 94 B4 v4 99 LN

Avemge 9578 9539 9508 9507 9522 94 68

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

CEMENT-BULONG WATERALS

Certificate No. T231676 Page 6 of 6

Calibration Report

Mecasurement Resultst

HEATING BLOCK Temperature Distribution
oy 1003, 1005 1004 626
167 0 1070.,1071 1071 019 07

* Lhe quoted uncertwaly caciude * unzfurity
The calibration result oppls only the abosc calibrated tem
TTre result of test was found accurate as shown on date and place of tesi enly

Ihe reporied expanded uncerainty 1s baced on a stindard unceriamey muliiphed by a coveraye factor & which for a wdwiribution, providing

atevel of conficence of approsmasely 95 52

Approved

TM-LI3 0z 3005-57

Metrological Center

SCG SCi ECO Services Company Limited

prro ey et 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 16110
Telephone : +66 2 586 57924  Fax : +66 2 586 5109

Websile : www scieco co th E-Mail : calibrate@scg co lh

Certificate No T231676 Page S of 6

Calibration Report

Calibrstion Point Averoge Standard Reading at cach position (°C )

Rl Holel-Hole6  TN2I TN22 TN23 TN24 TN25 TN26
M 105 23 10432 1054 10525 10444 10527
105 M 10494 10395 10515 10504 04 10496
A 105 09 10413 10529 10428 10512
R2 HoleT-olel2  TN27 TN28 TN29 TN30 ‘IN31 TN32
N 10530 10512 105 18 10522 2 10516
N 0 11492 18496 o 103 92 10497
A 10520 10502 10507 05 s 02 10506
R3 Holel3-lolcl8  TN33 TN34 TN3s TN36 TN37 TN38
M 10537 105 63 10502 10480 104 69 10519
M 105 17 10837 104 75 10459 104 50 10500
10527 105 50 U] 104 64 104 60 10509
R4 HolfelY-Hale24 TN4D rn21 TN22 ‘N23 IN24
Mua 10531 lo443 10641 10471 105 63 05 82
N 105 08 0422 10441 10537 10556
Averpe 10519 0433 10628 104 56 105 50 105 69
R5 Hole25-Hale30 TNZ5 TN26 N27 TN28 IN29 TN30
Max 10495 106 26 3 10578 105 59 10587
N 104 67 0396 10308 10536 10536 10568
loa 51 [ 2 105 67 105 4R 10577
R6 Hole31-Holed6 TN31 TNI2 TN33 TN34 TN35 TN36
M 10475 104 86 10450 10520 104 50 10439
N 10454 1463 10459 10500 10432 10418
10165 175 104 69 105 10 10441 1M 2%
R7 Holed7-Holed2 TN37 TN38 TN39 TN4D TN21 IN22
M 10430 104 90 10485 104 65 104 88 14 B3
M 10409 o4 72 10466 104 49 10463 104 52

1419 1034) 7S 104 57 10476 4]
RR Hnled3-1Toleds TN2} TN24 TN25 TN26 TN27 TN2#
M 10571 105 85 10539 105 61 105 42 10519
Min 10545 10561 10514 10527 105 18 10454
A 10578 10573 10527 105.44 105 30 10507

Metrology

@I SCG SCI ECO Services Company Limited
3

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

Saraburi Tel : +66 3627 3096 Fax :+66 3627 3100 SAERATION 0264
Bangkok Tel: +668 9205 6851, +669 8247 2360
Websile : www.scieco.co.th E-Mail : calibrate@scg.com
Certlficate No. T232160 Page 1 of 4

Certificate of Calibration

Equlpment : Chamber ( Cooling Room )

Manufacturer : KOLDTECH

Model : KM 320

Serial No. . TBN-1012061/05

Customer Code : BKK EN0167

ID No. @ T2463A3

Customer . ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phetthapakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Kbet Suan Luang, Bangkok 10250

Customer Location : Laboratory

Date of Receipt : 29 November 2023

Calibrated By Rongrat ( Technician )

Approved By i Suriyawong (Site Calibration Manager)

Date of Issue

The uncertainties are for a confid probability of approxil 95%.

This. 15 jssued In with a by the Thai ion
Sche as assessed ment b | bllity to reco rds
and Io the units of measurement realized at the corresponding natlenal standard laboratory. This cariificata may not be
reproduced oiher than in full excapt with the prior written approval of the Melrology.

FM-L14 119/18-08-66
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@’SCG Metrology @I SCG Metrology

SCl ECO Services Company Limited

NSCTIEINIS 17025 SCI ECO Services Company Limited
i buri 18110, Thaifend CALIDRATION 0244 [ —
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thalland CAUBRATION 0264
Page 2 of 4
Certificate No. T232160 Certificate No. T232160 Page 3 of 4
ibrati eport S
Calibration Rep Calibration Report
Equipment Chamber { Coollng Room ) -
Date of Calibration 6 December 2023 . -
Environment Temperature : 23.4-249 °C
Line Voltage :  221.4-230.2 V
Relative Humidity : 55- 65 %RH
Condltion of this results of calibration :
1. Thisequi brated by stan amber , the other one
standard type Tus entte tion was dove in according , 12F
to W1-T20  based on ASTM E145-94 ( Reapproved 2001} and AS2853-1986 ) ’ P 144
All dats show below were final values and the initial data from customer request The lemperature seale used ', Hnesoc
was based on ITS - 90 . e
2, Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T230773 10 April 2024 16E 5A
C TYPET TN171-TN180 230773 10 April 2024 C=Centre, F=CenteofFace A=Comer, E=Centre of Edge
DATA LOGGER ~ 34970A T149 T230773 10 April 2024
3 This certificate is traceable to ; 1C = TNI6l 12F = TNIT:
National Instinte of Metrology { Thailand ) through Melrologieal Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.) aa ez )
4 Condition of calibrated item : good = 13A = INIT}
Equipment Description : o 3A = TNI63 14A = TN17¢
Time Hour 30 Minule AL 3 C B ~
Fresh en [ Min [ ]Medium [JMax 4F = TNI&4 1SF = TNI7:
[Close 5A  TNI6S 16E = TNIT¢
[X]Not Available A G
5. Adjustment : ]
( X ) without adjustment ( ) after adjustment 7F = TNIT
8F = TNI6§
9A = TNI6S
10A = TNI70

FM-L15 118/18-08-66
FM-L15118/18-08-66

@I SCG Metrology

SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand, CALIBRATION 0244

Certificate No. T232160 Page 4 of 4

Calibration Report

Measurement Results
Average Standard Readlng at each position ('C)
Calibration Polnt  TN61 TNI63 TNI64 TN165 TN168 TN169 TN170 TNI71 TNI1TZ
30 283 334 295 346 345 37 325 346 339 350 3158 342

TNI75  TNI76
333 339 315 343

Chamber ( Coollng Room ) Temperatare Distribution
Readine ('C) R N . . Coversge
Min,Max  Average Avernge (C)  Stabllity (+ C) Unlformity ( C) Uncertalnty (+ C Factork
30 28,41 35 336 0 200 190 209

The catibration result apply ouly the above calfbrated llem.

The resull of tesl was found accarate as shown on date and place of test only.

‘The reported espanded uncertalaty 15 based 0 m standard uncertalnty multiplied by a covernge factor k which for a t-distribution,
providiog a Ievel of eonfldence of approcimately 95 % .

FM-L15 118/18-08-66
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