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= Alrgas Specialty Gones
Alrgaa USA LLC
. &141 Faxton Road
an A Licuide company g =
PFhumazcadvilie, A 18949
Alngoecom

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Parl Number: E04NI99E15A021C Reference Number  160-402020199-1
Cylinder Number. ~ CC709608 Cylinder Velume: 1444 CF
Laboralory: 124 - Plumsieadville - PA Cylinder Prassure: 2015 PSIG
PGVP Numker. A12021 Valve Outlel

Gas Cade: CO.NO,NOX,S02,BALN Cerlificalion Date Feh 22,2021

iration Date: Feb 22, 2029

Airgas.

A Ll comaey.

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Parl Numbar: EQ4NISOE3HADC02 Reference Number:
Cylinder Number: ~ ND11222 Cylinder Volume:
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure:
PGVP Number: A12021 Valve Outlel:

Gas Code: COND,NOX,S02 BALN Ceriification Dale:

Expiration Date: Jul 15, 2025
Carifoal oh perfirnad i tetratn Wil w:mmq ’mﬁﬁ lu' By 4 Cer caten of Gasodut

Airgos Specialty Guaes
Alrgas USa, LLC
6141 Easton Road

Bldg 2
Plumsteadialle, PA 18919
Aisgay.com

560-402138455-1
247.2 Cubic Feel
2215 PSIG

860
Jul 15, 2021

Calearan sumwqu:mx. gacumart [PA
EERATEN, v pratytical o Thia i has g
Comteaton mumnmuew--oﬂnlwnwwmwwammwnmwwwwwm ohchLiay 8 . T bt i e g 5 Gaki Min e AR e -bmions i 68 &
“:e:“'l oy g b Ty Do uf e This Cyindar b 163 5 b \un-p,..:..
m\-maua--nmmm i
G bt s Tha G B M3 g 1 07 Tgspmncas ANALYTICAL RESULTS
Component Requested Actual Protocal  Total Rolative Assay
ANALYTICAL RESULTS Concentration Concentration Mathad Uncertainty . Dates
Component Auguosted Actual Profocal  Total Relative Asaxy NOX 50.00 PP 6251 PPM ] - 1.4% NIST Traceable 0710872021, GA5/2021
Concentration  Concentration Method ___ Uncartainty b R CARSON MDNOXIDE 8000 PPM 7574 PPM 61 1. 36% MIST Tracesvie 071082021
NOX 55.00 PP 54,95 PPN GY +1-1.4% NIST Trageable 02/152021, 0272212021 NITRIC OXIDE 60,00 PPM 6251 PPM G1 *ie 1.4% NIST Trazoatis 0710812021, 071572021
CARBONMONOXIDE 5500 PPM 54.84 PPM 1 *1-0.7% NIST Traceable 0211572021 SULFUR DIOXIDE. 80,00 PPM 79.76 PPM 61 wia L0 ST Traceatis 07/0812021, 07/157202%
NITRIC OXIDE 5500 PPM 54,89 PPM 61 +1- 1.1% NIST Tracanble 021572021, 022212021 NITROGEN Dalance
SULFUR DIOXIDE 55.00 PPM 5555 PPM 61 +/-10% NIST Traceable 021572021, 0212212021 e
NITROGEN Balance CALIBRATION STANDARDS
e —— === Typs Lot I Cyllnder No Coneeniration Uncertalnty Explration Dale
CALIBRATION STANDARDS NTAM 1010133 FALIGASIS 9731 FPM CARDON MORORDENMROGEN  +-04% e, 7072
Tyes  LotiD CylinderNo __ Concentration Uncertainty __ Solriiéin Dk PRy 12308 D68s02S .31 PP ARNITROGEN DIWICE 20% Fon 20,2020
NTRM 14060753 TCa34455 43,85 PPV CARBON MONOXIDEMNITROGEN  +-06% Fab 12, 2028 NTRM 20061050 Cerataze 4881 PR NITRIC CHICENITRDGEN X ©ct 05, 2026
PRM 12286 DBBS5025 9.91 PP AIRINITROGEN DIOXIDE 20% Feb 20, 2020 it 124206869 ©ca2370? 4,028 PPM NITROGEN DIOXIDEMNITRCGEN Aug 15,2021
NTRM 20061104 cCroTEsa 49,82 PP KITRIC CXIDEMITROGEN +1.0% Feb 02, 2025 NTRM 16010224 KALO03833  §7.69 PPM SULFUR DIOKIDEMTROSEN Dec 23,2021
GMIS 124208688 €CI23707 4028 PPM NTROGEN DIOXIDE/NITROGEN 214 g 15, 2021 Tra SN, IV o ROV netd 3teve o orly e pelesence ko 0 GUIS cved o bve ainay S5 1ot sut of o avaris
NTAM  D141709 KALDOJ190 48 6T PPM SULFUR DIOXIDE/NITROGEN “-10% Jun 20,2022
The SRI FRA or HGM netest nbave & anly i mferenca to ihe GMIS e I ine nasay and nol partof tho aralyss ANALYTICAL EQUIPMENT
ALYTICAL EQUIPMENT et S Analytical Principle LLast Mullipoint Calibration
AN. Q Ncowt 550 FTA AUPIDI025 00 FIR Jun 26, 2021
InstrumenitMake/Madsl Analytical Princlpla LLast Multipoint Calibration Necel 550 FTIR AUP2OTCHS NG FTiR T oe 2037
Bt L — deka il 5 T ;
hcelot 1550 FTIR AUPZ010235 CO FIIR Fob 4, 2021 Nicclel IS50 FTIR AUP2010245 NO2 FTIR 4un 30,202}
Nisoat S50 FTIR AUP2010245 NO FTIR Feb 11,2021 Nezlel (G20 FTIR AUPIS10248 502 FTIR ol 00, 302
Nicetot (550 F TIR AUP2010245 NOZ FTR Feh 22, 2021
Micalst 550 FTIR ALP2010245 502 e e 18 2021 Trlad Dala Available Upon Raquest

Trlad Data Available Upon Request
NOTES:

Gross Weight 28 B Kg

Nal WeighL. 4.8 Kg

Pago 1 ol 160-402020188-1

Airas Speciully Goses

Airgas.

n frLiquarin panEany

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

omar AIR LIGUIDE
{THAILAND) LTD

NOTES:
Gross Weight 48,0 Kg
NatWsght 7.8 Kg

Airgas.

0 Alr Liquide ccmpany

Page 1 of 160-402118465.1

Alrgos Specialty Gases
Adrgas USA, LI.C
#1141 Easton Road

Bidg 1
Plumsteadville, PA 18949
it m

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol

Part Numbar

E02NIBAESIADDDT

Roleronce Number

160-402330555- 1

Cylinder Number GN0029535 Cylinder Volum 250.0CF
Lavoralary 124 - Plumsleadville - PA Cylinder Prassure. 2214 PSIG
PGVP Number A12023 Valve Oullel: 590

Gas Codr QZ,BALN Cerlificalion Dale:  Sep 05, 2023

ANALYTICAL RESULTS
Requested Actuial Pratocal Tatal Relative Assay
Conceniration Cancenlration Sethod Uncortainty Dates |
1500 % ERIES Gi 0 4% NIST Tragoobhs R

CALIBRATION STANDARDS
Cylinder No. Cenconteation
[ 2325 OWYGL

Type Latip Uncerainty

win (AT

Exairationl Date

ANALYTICAL EQUTPMENT
Analytical Principle

\nsh‘umcnth:lkc/MDdcl

Last Multipolni Callbration

AR

Triad Data Availablo Upon Request

NOTES:Gross ‘Weignt: 50 0 Kg
NelWeight B4 4g

Approved for Release

Page 10l 1

Part Number: E02NI92E3HA0Q00 Reference Number. 160-401848144-1
Cylinder Number: GNO0025086 Cylinder Volume: 248 4CF
Laboratory: 124 - Plumsteadville - PA * Cylinder Pressure: 2214 PSIG
PGVP Number: A12020 Valve Outlet: 590
Gas Code: 02,BALN Cerificalion Date: Nov 11, 2020
Expiration Date:  Mov 11, 2028
—
Canfeation pedernod n SC34EI00e wit "EPA Tracsabaty Profocol for Assay oo 4 G w;;‘al!y“ww:n
E0T-1BEM, unng P susay proceceres laind. Anaiyical o wnaiyt Thia cyindes
! San. ARect N I i}
Mepiole S35 UREIE CIRee s Botnd
ANALYTICAL RESULTS
Caomponent Reguested Actual Protocol Total Rolative Assay
Ci i C Method Uncertainty Dates
OXYGEN 500 % 3186 % G - 0.7% NIBT Traceati Tz
NITROGEN Balance
CALYBRATION STANDARDS
Type Lotio Cylinder No C i Uncertainty Expiration Date
KTRM 10010602 1036055 5,657 % OXYGENNITRCGEN i 0.3% Age 19, 2022
—= ——
ANALYTICAL EQUIPMENT
ument/Make/Model Analytical Principle Last Multipoln!
SIEMENS OXYMAT 6 - N1-W5-051 - 02 PARAMAGNETIC Oct 28, 2020

Triad Data Available Upon Requesl
NOTES:

Gross Weight: 4B.1 Kg

Net Waight' 8.2 Kg

oA

Approved for Release

Pago 1 of 160.4010%



CONSOLE CONTROL UNIT CALBSATION TEST REPOAT
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DIGITAL TEMPERATURE CAL|

70 oe aecm 0’ 20w dve va.41 2 508 'i0m Ivrigo

o o Do,

TV eam Logramorog

IBRATION DATA SHEET

Calibralion Date : 31Jul24 Ambient Temperatura (*C) 27
Calibralion sheat No : C-310724-BKK_FS§0527 Relativa Humidity (%) : 53
Digital Temperatur ID . BKK_F$0527 Reference Temperslura ID RYG_F50681
Serial No : SerisiNo. : 201090014918
Modet : X572V Madel : Digicon-CC-VT-MS.
Next Catbrate - 13 Nav 24
Lol [Fofarenca Temparaturd Digital Temperalure Enor T Bass iFat
‘c 'c c
Stack (] o [ 13 Pass
5 5 3 Pass
5 0 £ Pass
0 00 # Pass
150 150 1 Pass
200 200 + Pass
250 250 [ # Pass
300 30 ] 2 Pass
500 501 1 13 Pass
Prage 100 10 1 43 Pass
120 [E 1 03 Pass
140 141 1 3 Pass
Oven 100 101 - ] E
120 2 - 13 .
140 142 - =3 3
Fites 100 102 F] £3 Pass
120 121 1 13 Pass
140 141 1 3 Pass
Eait [ 1 1 £ Pass
10 9 -1 3 Pass
20 20 [ 13 Pass
Meter a - A 3 Pass
F] 24 - 3 Pasa
50 48 -2 3 Pass
Aux o El Kl 13 Pass
5 2% o :3 Pass
50 50 o 3 Pass
MPE : (Maximum amar ol
& i T N, Davgrmrers
preym— ! ;1!(;; [T rrhest , J P

Mr. Saksil Phaisanphisut

RYG Frold Servces Scesat (4)

{ Mr.Nattrapal Jengwarnewong)

RYG Freld Servees Specabal (1

FORMAD FOESX REVSONND 2 ISSUEDATE 18293

Calibrauon Date : 31 Jul 24 NextCal Dale:  31Jan25
Baromelnc Pressure (mmHg) : 754 Temperalure (°C): 27.0
Relalive Humidily (%) . 530
Relerence Slopwatch Data Console Conlrol Meter Dala
Stopwalch I No. : RYG_FS0540 Ory Gas Meter No. BKK_FS0527
Model FB08 Model : XC572:v
Senal No. - E18061 Senal No : 1508053
Calibration Dale : 40ul24
Carlificale No E-2407022
Run No_ | Tima Actual (m:ss ms) | Tima Reading (m Diff. (ms) Diff {min)
1 5:00:03 500 3 000005
2 5:00.09 500 8 000013
3 500:09 500 9 0.00015
4 50011 500 1 000018
5 50005 500 5 000008
6 500:06 5:00 6 000010
7 500:06 5:00 6 000010
8 5:00:08 500 8 000013
3 50000 500 9 000015
10 5:0007 5.00 7 000012
Average 000012
s0 000004
Catibrate by Coorlisit Flaise b Approved by N"@“ 1"3"‘""“'}

Mr. Sakst PRasanphisut

AYG Field Sennce Scienust (4)

Mr Nallhapol Jiengwareewang

RYG Field Service Speciatist {1)

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibralon Dale:  31Jul24 Nazzie Set1D BKK F50533
Calibration Sheel Na : C-310724-BKK FS0533 Vemier Calper ID.. BKK F51123
Nozzle Diameler (cm ) Hi- Lo (D. 0, - D43
Nozzio 10 1t
0. D, 0, Ab o

1 0316 0318 0318 0002 0317

2 0.480 0475 0.474 0006 0.476

3 0635 0.635 0.635 0000 0635

4 0.791 0792 0.791 0001 0.791

5 0950 0952 0951 0002 0951

6 1.088 1.080 1.089 0009 1.086

7 1270 1.270 1.270 0000 1270

8 1600 1.600 1.598 0.002 1.599
Whera : % R
D..0,,D, Tham different nozzle diamalers at 60 degroes lo /Q\

fach other, Bach measured 1he reanest 0025 me 3
4ap Maximum dislance belwean any two diametors,
musi ba <0 100 mm
[ 0. - D, D71
*  MEASUREMENT PLANE
(,;[A st [laign v rr N’"@’" w

Catbrated by N p— Approvad by

{ Mr. Saks! Phaisanphisul )

Fieid Scientist (4)

(Mr Natthapol Jiengwarsewang )

Fiold Spacialist (1)




Type S Pitot Tube Calibration

Date Calibration  31-Jul-24 Due Date 31-Jan-25
Pltot ID BKK_FS0532 Inclinometer ID BKK_FS$1131
Pitot SN = Vernier ID RYG_F$0539

E Parameter Value Allowable Range Check
= al 2.4 -10°< 1< +10° oK
a2 -1.2 -10°< a2<+10° OK

. Bl -2.0 -5°< B1<+5° OK
@M B2 13 5" < B2< 45 oK
v 0.3 - -
_ [ 0.2 - -

- v ¢ | Z=Atany | 0.005 2 $0.125" OK

) W=Atan8| 0003 W $0.031" oK

= T Dt 0310 | 0.188"100375" oK

s Af2Dt 1468 | 105< PAfDLs 15 Ok
el A 0.91 2.1Dt$ A< 3Dt oK

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/ar applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 . See 40 CFR PL, 60, App. A,EPA Methad 2.

; i [~ N
Calibrated by : Approved By : i 4
{ Mr. Saksit Phaisanghisut ) [ Mr.Natthapol Jiengwareewong )

RYG Field Services Scientist (4) RYG Field Services Specialist (1)

FORM NG FOEADE REVSONND O SSUECATE: B2

Sartorius (Thailand) Co., Ltd.

129 Rama 9 Raad, Kuaykvang, Huaykwang, Bang«ok 10310

e et oworasn SARTORILS

(r @ }J. o }@; of Calibration

Model Number:  MSU2248-100-DU . Certificate No. : 24BCINT3
Descriplion : Analylicel Batarce _ lasued Dale:  Friday, February 23, 2024
Serial Number: 0031708552 —— No.: 229186 o
ID No. : RYG_ENCOO3 =
Page No, : 20f2 o

Manufaclurer:  Sarorius
Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
¥ loading eyTor Is yieidad by the ddfarence batwean the.
apeced  freadcul of tha Joad, | 8. 113 or 174 of mamim CBpAGYy, placed In the
p! iy g i Tho standard deviakcn is Used 10 miscts of iha weighiog pan and elwreen vach of four addtonal
| exprnss reprodueibeity quantdativaly. maasuroment pomis ( posdians dafined scconding fo OIML A76).
Neminal Value : {Low Load) 20-0008 203.0001  INominal value : 100 q
20 g 20.0000 200.0038  [Tolerance 0.0004 9
Tolerance 26,5001 T 209.0001
00001 g 20,0000 200.0001 Difference
| aooess [ 2t0.g00l
T30.0000 2p0.0001
Nominal Value : (High Load) 20-0000 | 200.0201
200 g 19. 999° 200.0001
Toferance 20 0000 s2000] il
0.0001 g 20,0000 20C.0000
20.000\] | 200. 0001
Standard Deviation 0.00005 0. 00005

Linearity
] s,
Tolerance 00002 g

— —  — —_—
Nominal Value ‘ cc-mn_enalMauv‘dw mmum- Deeviation Unzeranty
] -

| Crd of Regoi

SOP FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
128 Rama 9 Roerd, Huapioveng, Huaykwang, Banghok 10310
Tel +66 2643 B391-6 . 0-mal; yervice Thalland@sertordus.com

%d[ y
ﬁ@@ﬁ

h o
4 of Calibration

CALBZATION (426

Model Number: ~ MSU224$-100-DU_ pr—— Certificale No. : 2¢BCI00TI

DescripUon : Analylical Balance . _ Issued Date :  Friday, Febru

Serial Number: 0031709552 P Refersnce No. : 229196

1D o, : RYG_ENODO3 o o o
Manufactures:  Sartorius ) Page No, : 10f2

Cuslomer Name : ALS Laboratory Group (Thalland) Co.,Ltd. {Rayong Branch)

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

Calibrated Place : ALS Laboratary Group (Thailard) Co., Lid (Balance Room)
616410 Moo 5 T.Masnam Khu, A.Pluak Da

). Rayong 21140, Thailand.

Catbrated By:  Mr.Chonchailnthana

Calibrallon Date : N Calibration
brallon Date :  Thursday, February 22,2024 Procedure No. : This calibration was cenducted by

Uging in-houss calibistion procodire numbier (WL003)
Based cn UKAS LAB 14 2019

Metrological dala : Ambients Condijtions:

Capacily: _ 220 _ g Readabiity:_ __0.0001 9 Temperature: 237°C_ : _ 50°C
Humidity : A RH_

Reasons for calibration Prens“sJ:ye SERPL ¢ Jnesmh

] u] 1 Regay 2 Malhnance Equipment Condition: O Far

Measurement Method UKAS Publication Ref :Lab 14

The whieh s the standard uncerainty mutipied

covesage factor (e2) hu mnlmm. nrmm D':wxmﬁﬂu'aym Jlletonclmednsumhrm weth the Guide to e

Hcacio vl Standards, which
1
mmselhemla mnlrumm w:omlrgle!rn Inlan:mnat&mdard System of Units (S1). Report o!‘lae-anumo Torm fist of
Traceability:

Medu! Number _|Description ITroceabiyy  cenicate o, lowe oaze
YES011-522-00 _|sators vt set tmg - s200; E2vCSon42200  [TCS _|M230B197S 23-Aug-2025
MHB-382SD  MumdygBaremeterTemp Lus £19231845 23-Aug-2024_

‘This cartficale rafale and apply this equipment anly.

Thi h

than In ful sxcept with 3
the pror witien aspeaval ol v Varicason Opetation D v sion Qi
Sarorius {Thailand) Ca., Lid,

Mr.clanchai Intchana(Technical Manages;

SOP FM 33 03 February 2022

ALS MULTIPOINT CALIBRATION REPORT
Dats 3-Jul-24 Name NOx Analyzer
» Teladyna API Modsl T200
Serlal No. 7238 ID RYG_FS0533
Callbrator Telsdynn AP Modal 700
Serisl No. 847
Gtd. Gaa ¢ (PPM) 55.88 Cylinder No. GNDOZ7Z22
Cylinder Presaurs (pal) 1800 Ceriified By Alrgas Inc.
Certifiad Dats B-Feb-22 Expired Date B8-Feb-30
Point CALIBRATION RESULTS
'oini
Ideal Actual NO EmorNO %Emor NO Actual NOx Error NOx %Emor NOX
ZERO 0.00 0.10 0.10 Q.10 0.10 0.10 0.10
1 100.00 99,50 -0.50 -0.50 101,10 1.12 1190
2 200.00 198.20 =110 -0.55 201.20 1.20 0.60
3 300.00 293 80 -1.20 -0.40 301.19 1.10 0.37
4 400,09 398.30 -1.70 -0.42 401.80 180 0.45
AVERAGE (%) 0,35 0.52
400
00
200
100
L]
Q 100 200 300 400
«- Meal  —e—Achal NO  —8— Aclual NOY

Appraved By

=

{Mr.lirmaut  Sakam ) {Mr.Sarayuth  Jittranont )
Flold Emvironmental Sclentiat (3) Assistunt Gonernl Manager

ALS Latoratary Graup
FORMNQ. FO5056 REVISIONNO « IS54E DATE ane4ind



ALS MULTIPOINT CALIBRATION REPORT

C Datn 2-Jul-24 Name NOx Analyzar
Teledyna API Madel T200
Beslal No. 2194 Equipment ID RYG_FB0252
Calibrator Manufacturer Teledyna APl Modsl 700
Sarlal No. 847
Std. Gas Concentration (PPM) 55.88 Cyllnder No, GNOO27222
Cylindar Preasure (pal} 1800 Certifled By Alrgas Inc,
Cartifled Datp B8-Feb-22 Expired Dats B-Feb-30
Paint CALIBRATION RESULTS
In
|deal Actual NO Error NO %Error NO Actual NOX EmorNOx | %Emor NOx
ZERO 0.00 0.10 0.1a 0.10 a.10 0.10 0.10
1 100.00 88,70 -1.30 -1.30 101.00 1.00 1.00
2 200.00 198.00 -2,00 -1.00 201.30 1.30 0.65
a 300,00 288.50 -1.50 -0.50 302,30 230 0.77
4 400.00 398,20 -1.80 -045 398.60 -1.40 -0.35
AVERAGE (%) 063 0.43
400
200
200
100
]
L] " 200 300 400
s-lded  ——AchclNO  ~8— Atsasd NOx

Callbrated By Appraved By

A ==

(MrJirmnt  Sakam) (Mr.Saryuth  Jlttranont )

Fleld Environmental Sclentiat 3) Aaslatant General Manager
ALS taboratary Graup
FORM NO, F 06056 REVISIONNO - ISSUE DATE 02/m4/12
ALS MULTIPOINT CALIBRATION REPORT
C Dats 5-Jul-24 Name S02 Analyzer
Telodyne AP| Modal Ti00
Sorlal No. 6080 D RYG_FS0532
Callbrator Teladyna AP Nodel 700
Serlal No. B47
5Std. Gas G (PPM) 503 Cylinder Na. GNOo2T222
Cylinder Praasure {psl) 1800 Cartiflad By Alrgaa Inc.
Certified Date 8-Feb-22 Explred Datn B-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO .00 0,10 0,10 0,10
1 100,00 98.80 -1.20 -1.20
2 200.00 198.60 -1,40 -0.70
a 370,00 288,70 -1.30 043
4 400,00 399,60 -0.40 Q.10
AVERAGE (%) -0.47

400 /

200

109 /

] il
] 100 200 m 400
| M —— Al —|
Callbrated By Approved By

7P
< /%/“

(Mr.Jimwut  Sakam ) {Nr.Samyuth Jittranont)

Fleld Environmenital Scientist (3) Asslatant Genersl Manager

¥ - ALS Labaratary Groun
FORMNG. = 04994 BEVSIONNO - |5SUE DATE Qamalid

ALS MULTIPOINT CALIBRATION REPORT
Calibratian Dats FJuk24 Name NOX Analyzer
HORIBA Madal APNA-370
Serlal No. NVOER3YH D RYG_FS0450
Ci Teladyns AP! Model 700
Serlal No. 847
Std. Gas (PPM) 55.88 Cylinder No. GNDD2Z7222
Cylindar Prasaure {pai) 1800 Certified By Alrges inc.
Cerlified Dats Expired Dats 8-Fob-30
e CALIBRATION RESULTS
Idsal [ ActusNO | EmorNO | %EmorNO|  ActualNOx | EmorNOx | %Eror NOx
ZERO 0,00 0,05 0.05 Q.05 0.10 0.10 0.10
1 100.00 93,50 -0.50 -0.50 101.20 1.20 1.20
2 200,00 198.70 -1.30 -0.65 189,70 0,30 0,15
3 300.00 301.10 1,10 0.37 301,40 1.40 0.47
4 400.00 400.30 0.30 0,08 39B.80 -1.20 -0,30
AVERAGE (%) 213 0.26
o S e
400 |
00
200 |
100
L]
L] 100 200 300 400
—a—Idoul =—e—Arual NO  —&— Actual NOx
Callbrated By Appraved By
(Mr.Jirawut Sakam ) (Mr.Sarayuth  Jittranont )
Fleld Envirenmental Sclantist (3) Asalstant Ganeral Manager
ALS Labaratory Group
FOAM NO. F OB-GS6 REVISION NO - (SSLE DATE 02/64/12
ALS MULTIPOINT CALIBRATION REPORT
Callbratian Dats 4-Jul-24 Name S02 Analyzer
Teledyna AP Model T100
Sorlal No. 1773 D RYG_FS251
Callbrator Taledyne API Madsl 700
Serial No, 247
Std. Gas C: (PPM) 56.3 Cylindar No. GN0GZ7222
Cylinder Fressurs (pal) 1800 Cortiffed By Alrgas Inz,
Certifled Date 8-Fab-22 Explrad Data B-Feb-30
Point CALIBRATION RESULTS
ol
" \dnal Autusl Eror XEmor
ZERO 0.00 2,10 0,190 0,10
1 100.00 95.60 0,40 0.40
2 200,00 201,20 1.20 0.60
3 300,00 297.30 -2,70 -0.90
4 400.00 397.80 -2.40 -0.60
AVERAGE (%) 0.24
400
300
200
100
L]
L] -] 200 » 400
- 2—|dead —e— Aulual
Callbrated By Approvad By

=~ =i

(MrJimmwut Sakam) (Mr.Sarayuth  Jittranont )
Flald Envimnmental Sclsntiat (3) Assistant Genoral Manager

ALS Laborstary Graup
FORM NO 7 06-055 REVISION NO - ISSUE DATE 02/04/12



ALS

MULTIPOINT CALIBRATION REFORT

High Volume Alr Sampler Calibration Worksheet

General Klectrdc Internatanat

Callbration Date 5-lul-24 Name 802 Analyzer
HORIBA Model APSAS70
Serial No. PAUYDT7A (s} RYG_FE0458
Callbrator Teledyna API Modsl 700
Sarlal No. 047
8td. Gaa Concentration (PPM) 58.3 Cylinder No. GNOD27222
Cylinder Preasura (pal) 1800 Certiflad By Alrgas Inc,
Certified Data §-Feb-22 Expired Date 6-Fab-30
CALIBRATION RESULTS
Polnt
Ideal Autusl Emror %Eror
ZERO 0.00 0.10 0.10 0.10
1 100.00 g8.80 -1.10 -1.10
2 200.00 201.00 1,00 0.50
3 300,00 302.30 2.30 0.77
4 400.00 398.50 -1.50 0.38 N
AVERAGE (%) -0.02
400 |
300 |
200
100
s !
] 100 200 300 400
aelaed —— At
Callbrated By Approved By

=

(Mr.Garayuth Jlttranant )
Assistant General Manager

e a

(Mr.Jimwut Sakam )
Fleld Enviranmantal Sclentiat (3)

ALS Laboratory Graup

FORMNO. F 05055 REMISION ND. - ISSUE DATE 02/04/12

High Volume Air Sampler Calibration Worksheet

General Dlectrl Inteinational
Operations s mnpany nc,

Project Site : Baromietric Pressure (mm Hg) ©
Calibrate Locatlon : A2: Tanyzian Teniperature (°C}: e
Calibrate Date : 2002 High Volume 1D [P
© No: €-021024.RYG_F501687 High Volume Model:
Callbrator ID: WYGFS0205 High Vatume /N :
Callbrator Model : T ST Callbrator Slope :
Callbrator S/N: V16 Callbeator Intercept : P )
Test No. Daliati;0 22 LrChart Linear Regression
{inch) {m*{min) [{s3231]
1 L6 n.Aed a2 Shop FEETY
: 22 L i Intercept : n,
N L Luus Ay Corretation (veticient :
1 < 1212 +
5 1 1319 H
1(CFM)
B A —— S, =
¥ 357325 40,6956
00 : 5 1 S
oo os 10 15
Qa {m3/min)
ﬂl,ﬂhawd . =22

Calihrated by Approved by :

[ Me.Natchawul Duaigpang |
Field Sctentis

(M. Nuppomg Jantarupan)
Enwira Tiehd Coordinatar Sclentist (3]

FOIM NO_T 06071 RIVISION ND:Z N DATE 20011523

ProjectSite : Uperations Cumpany e, (mmHg) : 555
Calibrate Locatlon : Al 10 thinuass (= 1z
Callbrate Date : 2-0u-24 High Volume 1D
c No: C-021024-RVG_FS0668 High Volume Model : TE5U0 X
Callbrator ID: RYD;_F\0205 High Volume S/N: 267
Callbrator Model : TE-50244 Calibrator Slope : Sal
Callbrator S/N: 1160 Callbrator Intercept : 0022
Test No. DAL 9 Linear Regression
{inch) {m?{min} ()

1 (] [ Iz Slupe

al 35 Intercep

3 L 1136 10| correlation Coetilciens : 149991

1 24 124y +

5 4 1354 "

1cem)
654

¥=35793¢:05296

a0 - —
00 os 10 15
Qa {m3/min)
e
lrated b At T Anproved by =

Project Site :
Callbrate Locatlon :

Calibrate Date :

( MrNatthawul Duangpang |
Freld Scientist2)

(Mr Nuppung Juntarupan)
Envirn Held Coordinator Sclentist (3)

DO ) e NLVIRHE NGRS DATE Fasd e

High Volume Air Sampler Calibration Worksheet

General Electric International
Upcratians Coinpany Inc.

=
1

Jauvasnizuan

20021

9:

High Volume ID :

[P
BV U108

CallbratlonSheet Nox C-021024-RYG_FS0188 High Volume Model : 1F-5009%
Callbrator ID: WY F 0205 High Volume S/N: 4794
Callbrator Model : Callbrator Stope : 005561
Callbrator $/N: Callbrator fntercept : 226k
Test No. Déltaty0 Q@ b¢Chart Linear Regression
{inch) (m’/min) [(x23]
1 1.6 0sird A2 Shape: SLUTAH
ol 22 Lo do Intercept 4H5
3 1o Corredatian Creticienc s 0992
1 H +H
5 12 I
1{cFM)
54 - - —— —
¥o 310008759,
|
0o - o (
09 15
Qa (m3/min)
-
awdt Do Eat
Callbrated by ﬂ"ﬁh Approved by :

{ Nr.Natthawut Duangpang )
Field Scienmai(21

{Mr. Nuppang Juntarujun)
Foviro [ield Conrdinator Sclentist (4§

FORMIO_ b 08024 KUTIMION MO 181k DATE 242




Sartorius (Thailand) Co., Ltd.
129 Rama ¥ Road. Huaykwang, Huaykwang Bangkok 10310
Tek: 68 2843 81814, a-mall service thu'and g sastorius cem

SARTORILS

WSCTHLTIS 17028
CALIBRATION 0426

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Rosd, Husykwang Huaykwang, Banghok 10310
Tal +58 2643 6381-8 Fax 468 28438347, 0 mad: sorvico thalland©sartoius.com

TCEN© of

S/ARTORILS

[CEliE

= of Calibration

Model Number:  LA1308-F =~ | LEr Cerlificale No, : 24BCI0068 _
Dascription : An, | Balance Issusd Date :  Friday, Fabruary 23, 2024

Serial Number: 25409664 Refersnce No. : 229188

IDNo. RYG_ENODO1

Manufacturer: Sarlorius. Page No :

Custamer Neme : ALS Laboratery Group (Thailand) Co.Lid. (Rayong Branch)
G16/10 Moo 5§ T.Maenam Khu, A Pluak Dae

Calibrated Place :

ALS Laboratory Group (Thailand) Co,, Ltd.(Balance Room)

R 21140,

616/10 Moo § T.Maenam Khu, A Pluak Daerg, Rayong 21140, Thaland.

Calibrated By : Mr.Chonchai Inthana

Calibration Dale :

Thursday. February 22. 2024

o
Procedure No. : This calibration was conducted by
Using ir-hause calib dure numeer (WI-C03)

Based on UKAS LAB 14:2019

Metrological data : Ambients Condilions:

Capacity : 150 g Readability : 0.C301 a H 236°C + 5.0°C
Humidity : 540%RH = 100%RH

Reasans for calibratian Pressure =

[ New Inssallason (] Service / Argaired Re-callbration Melatenance Equipment Con . Good Operate [ Fair

Measurement Method

UKAS Publication Ref :Lab 14

‘i.-.. D n.u.nmmmmmwemmmww
mewmomwdﬂ- J i 95%. 0 fih the Guide b
Expressionof (GUM). The casb T which
reasse the u'rdnemm'r Acoging hom I1bnmzma| Standard Systert of Units (S1. Report of Tolerance care form et of
Sansrius Melrslegical Specificatons
Traceability:

Model Numbar IDaggriEllnn Traceabi Cetficato No. _Due Date
YCS011-522-00  |Sarmarius weight set Treg - som YE5011-522-00 TCS (M23081975 23-Aug-2025

i |DHSH 19231845 23-Aug 2024
This certificate ro/ate and apsly this eguipment only. | 3
This certificale may not b reproduced other han in full except with
he prior wien approval of the Verification Operation Div sion Q)“"\’ B i
Sararlus (Thalland) Co, Lid e A

wr.chonchal Intthana{Technical Managen) "F':

SCF FM 33 03 February 2022

High Volume Air Sampler Calibration Worksheet

General Eleerric ntvrnationat

Project Site : Operations Cumpany lic. Baromelric Pressure (mm Hg) : 755.5
Calibrate Location: AL wy 10 W uuaag T (°C): 322
Callbrate Date : 2-0ct-24 High Volume ID : RYG_F5iat
CallbrationSheet No: C-021024-RYG_FS0662 High Volume Model : TES009X
Callbrator ID: RYG_FS0205 High Volume S/N : [TET)
Callbrator Madel : TE-50284 Callbrator Slope :
Callbrator /N 106 Callbrator Intercept :
Test No, Delta H,0 Qe 1: Chart
(inch) {m’/min) (CEM)
1 26 40 Stape
2 3.4 a4 Intereept 13,9731
2 50 L4S0L 50 Currelation Covfficvat . 09902
‘4 64 16598 54
5 9.2 0
1 (cFM)
T — T ——,
¥=242712+ 13973
L L = - —_—
oo 0s 10 15 20
Qstd (m3/min)
wat T o
Calibrated iy ./(/'*'#h"l Apprived by s —

{ Mr-Natshawur Duangpang |
Ficld Saienust(2)

(M1, Nuppong; Juntarupan)
Enviro Fiuld Courdimatr Seientist (3)

FORMNULF 060175 RUVISION NI ISSUF DATY 20711724

Calibration
Model Number:  LA130S-F : Cerlificate No. : 24BCI0068
Descriptian : Balance Issued Dale:  Friday, February 23, 2024
Serial Number: 25409664 et Relorence No. : 229196
IDNa. : RYG_EMNOO0 =
Manufacturer:  Sartorius Page No. : 20f2 _ R

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
ahiity af a waigh y iy Tho off-center Gadvp omrer is yiokdad by the dilermace dehween the.
roadoul of the load, £a 173 or 14 of maximivt copacity, peced in e
o atedy on L3N dusd i mid/o of tha wargmng pan and dotwaan each of fazr modiixnsl
laxprss reproducinesy quantiativoty.
Nominal Value : {Low Load) 100000 | #2.2939  INominal value : 50 g
10 o 1. 0003 | -ledianon Tolerance 0.0004 g
Tolerance 10.0000 100.0001
0.0001 g 05 | 1c0.0001 Difference
“9.3939 [ 1o0.0000 1 =
[Nominal Valua : (High Load) 10.0000 ! 102.0031 s 2 oo1
100 g 0. nnn: 100.0030 3 0.0001
Tolerance 100,0001 i 4 0.0002
0.0001 g 100.0002 O 5 0.0000
100.0001 ] %
Standard Deviation 0.00005  0.00008
Linearity
T naanty, or. 7 038
Tolerance 0.0002 a
Neminal Value I Conventional Mass Vale Displayed Value Dewvialion Uncertainty
| i) i g (g}
F= 0.01 [ ©.0100 0.00020
} 0.0509 0.00021
©0.1000 0.00021
1 0.5000 0.00021
1.0003 I 0.00021
Z.0000 i 0.00021
5.0009 0.90021
10,0000 0.00024
Z0. 0000 0.00021
109, 0000 55,9593 0.00024
End of Regon
SOP FM33 03 Febniary 2022
High Volume Air Sampler Calibration Warksheet
General Elevtiic International
PrajectSlte: Opetatians Company Int. Pressure (mm Hg) : 7555
Callbrate Location:: Az Jansrian (°: 322

Callbrate Date : IDute24

CallbrationSheel No.: C:021024-RYG_FS0177

High Volume 10 :

High Volume Model :

Callbrator ID: RYE_FS0205 Righ Volume S/N :
Callbrator Madel : TE-S028A Callbrator Slope :
Callbrator S/N : 1teh Calibrator Intercept :
Test No. Delta H0 Qs FiChare Linear Regression
(inch) {m’/min) (CFM)
1 2t L0385 14 Slope 333202
2 3.2 11313 41 Intercept : 4511
2 it L3307 50 Currelation Cueflicivnt 09900
4 5.2 15087 4
5 6.0 10179 60
1{cFm)
654 — = ————me—
¥=3332¢+ 46511
oo - z =—
0o 05 10 15 20
Qstd (m3/min}
P

Mh«wu‘ n.

| Mi:Natthawut Duangpang |
Fleld Scientise(2)

Calibrated by

Appravind by :

{Mr: Noppong Juntarupan}
Enviro Field Crordinator Seientist (3)
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High Volume Air Sampler Calibration Worksheet

General Electric Internatianal

Project Site : Operations Campany Ine. Pressure (mm Hg) 755.5
Calibrate Location : A3 . Tawuagntzuan Temperature (°C) : 322
Callbrate Date : 2-Dct-24 High Volume 1D : RYE_FSD663
[= No.: C€-021024-RYG_FS0663 High Volume Model : TE-5009%
-
Calibrator ID: RYG_FS0205 High Volume S/N 6260
Calibrator Model : TE-5028A Callbrator Slape : 152567
Callbrator S/N ; FITT Callbrator Intercept: -0.03613
Test No. Della,0 Quat L: Chart Linear Regresslan
{Ench} {m’fmin) [CFM)

i 16 0.8529 40 Slape: 30.4126

1 2.2 0.9939 H Interecpt 118086

L 32 L1913 B Carrelaion Corffiuent 0.9936

4 4.0 13276 54

H 52 13087 50

1{eFm)
654 ¢
¥ =30,413x + 13.869
00 —r e
00 05 10 15 20
Qs1d {m3/min)
M‘hauui VI e
Calibrated by Appraved by :
( Mr.Natthawut Duangpang; ) (Mr.Noppong [untarupan)
Field Saenusi(2) Enviro Ficld Courdinator Scicanst (3)
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MEASUREMENT RESULTS

[T Cup aeemameter, Uni Under Cainetun (ULE] wan ewetise 2% 10 1m/s far § minues pror tc calbiation belng perfarmed The standard arf velosity 3.5 m/s
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The resufts of caliralian 3nd 35s0aated mearurement unzerainlies are reperted In the Tble below,
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15.97 23 55 04 LELY
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Temperature 1230230 © [TO R P TS——
Refative Humldity 15502150 %A The reported umtevianty &f mrewcrsted B
Atmospheric Pressure £1010:10 hPa Patnd 00 the Momsand unirrienny anclnd Y 3

roerrege fator kn3, Wheh fer 8 poemsl
Pl CRmeue ey 18 3 SR POpe Sratataly
PLACE OF CAUBRATION EWfel type wind runnel of liranatee Assodpies Ca, Ltd, af assmemach 33M The sl wacTasTy
gon, s S em e e Ofv St Wi the SUM
Evulugt=in of messvremint eata - Gue jo the

Wind tunnel ) 200 m' expreasion af uncertamiy Ia mecsuremzat’

CALIBRATION CONOITIONS
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MEASUREMENT TEM VInd Directon Sensor ?:‘(“w::pm’mrc b
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MEASUREMENT RESULTS >
Th wind divctlon druor was calbates again rthod & peried ot at 35"
Sereats & dockaite and Caamterciockwise drectians aftor offset adjustment has been made, The flow meed of wind tunnel (st § mi] b bopt conssast
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we Degree 7] Grgree 7]
0.000 o
45.000 2
90 000 Bs
am 135.000 133
150,000 181
25000 2
270,000 73
315,000 a8
Remark;
" Bhresia o atusdens g
(Bt ol st e Calbanen

NAC

JIRANATLE ASLOUIATI ~ COT LD

Continuatian of Carttficate of Callhrmlon Number CDT-156-57 Page 2 of 2 Pages
Reugd ¥ Withaut T with
SelbypionRange;  20"Ctod0’C
Function:
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MEASUREMENT ITEM
MANUFACTURER
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CONDITION AS-RECEIVED
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RECEIVED DATE
MEASUREMENT QATE
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ENVIRONMENTAL CONDITIONS:
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€a\braton Department Manayer

THIS CENTIFICATE OF CALUBRATION MAY NOT BE REPRQDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN QBTAINED

IN WRITING FROM THE LABORATORY



Cartificais Number

Pagn 2012 Pages

MEASUREMENT RESULTS *

The weed direction serar prre camnd et at 45"
amhlmum.wmmmnm mmmmm made. The Pow ieed of wind suonel furasdy S ) i ket etnstant
Whint 50 sensnr is fGtsted aroumd 1 vertica e The

Alr speed D'w D'ax Error

mis Degres 1) Degree [ Degree °) %
45,000 a 4
30,000 87 -3
135,000 134 -

set 180,000 182
225,000 230 =
270000 s ™
315000 20 Y 4
36,000 E)

Bemark: 8

* Dlreetian of stundard

Duecrion of Unir Undte Cabimton

Cortifiate Numbrer

cws 8567

Page Jo' 1 Pages

MEASUREMENT RESULTS *

Th Cud anemameter. Unil Under Cabtation (UUT) was eeroiss 1t 10 m/s fes S 1niutes pi o1 o calibration bel-; performe. Thie stanidard air velocity @ 5 mfs
105 m/s wos calaled by a >landard air velocity transditcer whith wok instaded 50 mm away fram wind lunnel naesie and installed 20 mm away from top of
i test secten ond the standard our velocay 5 mfs 1o 30 m/s wes calculsled by a plot tube with precivan d **entlial Fressure inetee which weas iwstalied 50
mn awny from wind tunnel nosiie and mstalizd 20 mm away from Lo of the rest secuon, UUC wat mo.r1ed on & raund vertical e of the wart olate at
centt 6 WAt s an. The ¢aflbratian was carted uat under bth rirng and (ling afr velodty in the range of 1 m/t o L6 m/s ar cafibrat
The results of c3 iEralion 30 assoclaled measurEment uncertainties are nzpurted in the feble below:

nterval at 1 mis

Vas Temp. wind taanel Temp. roam aa' [
mis) ra 3] ) (0]
T3] 18 ) o a1
1084 an pER{} 19 @1
2991 1a.m 2280 29 0.1
4083 pLly 2330 39 03
498 an .50 5.0 o
802 260 pEL:) 6.0 oo
.03 237 2% pa Y + 0.3
798 2358 2590 (-8} 0.k
B33 27 2390 931 0
957 350 2390 01 a1
1046 37 2390 1n2 0.2
1203 2350 2380 122 02
1297 2180 B0 nu3 03
1203 2356 330 us o3
1503 23.50 2350 EUR ) 03
1601 23.70 2330 163 03
Rarmakc
"Cbraan:

]

ey o LT Ut CalBramn

FHOTO OF CAURLATION SET-AIS

Callbralian 2ot up of trs Cup anemometer caflarabon n 1he wind funned of Jirinalee Assocites Co, 11d The Cup dnemometer shown oy e (ram the
e5/cransd one Rermark, Tne proportian of the set- up is nol trug 12

in g TATLEE

NIAC Accredited wibration loboratery

TIRANNTE L ASLOCIATES €O 1D, ISDAFC 1720252017 = Tisl - Ti5 17025
MSC- 1154115 17025 CALIBRATION 0367
e Amocht= o Lid CALIBRATION 0367
P,
L 77/1, A Wallnszny Bacyecky Alr syred measurement bboratory
it Canbration services department.

Tt oL T UL

T
Eamid jnoc-canbest ond ndtee san
e st rmaten e WS35 67

CERTIFICATE OF CALIBRATION

Cenificate Number

Page 10f 2 Pagrs

MEASUREMENT ITEM + Cup anemameter Catlbrotian procedure:
MANUFACTURER + Ravaiyma The Cup unemameter was coldimid ogain s
tADDEL/TYPE o Stoniiord i veloctty tronsivcer mde Bs512
Data legger: 110-WS-250L-D ISR Tt Wi provivoe @ ffrensial e
SERIAL NUMBER  Sensar WSO-15789 meter madel, DPAL2500in an el eihartlion of
Data ogger: AS789 Fifed-tope wind tunib wah 30’ crom fest
N seelivn aren, The W-CL-0G7 based un 1EL 61400
LA : Y6, PSC531 12-1 Wind eney gereratn systems - Parr 12
CORDITION AS-RECENED + Usedltem 10 Powes performence  mearurenients of
CUSTOMER +ALS aboratary group {Thailand) Co, Ld, electrie ity proiting wiad turbices, Morch 2017
104 3 Ru, was nsee 2 A sideine
Khet Syan Luzng, Bangkok M50 Thaitand.
Truccablfy;,
RECOVID DATE Tris rertijuate pro-des o iroceubiicy of The
MLASLRTAINT DATE inupuemént to recognized the  natioral
{5SUE BATE storJord, and to reafz0t0n of i ereationa
systum of units {S)) thraugh the MIMT fatianal
Meilroiegy Instivte of Thawond) via Certificare
ENVIRONMENTAL CONDITIONS: i, &
Ambilent condition I the taboratary are s follow: e ——CY
Tempesuture 30130 c Uncurtotnty of Memsurement:
Aeloiive Humidy 13504150 HRH The reported uncertainty of measurement
Atmaspherle Pressure 11010410 hpa

busedon the stondaduncurtainty multivied by o
iuveroge fuctar i), Unmh for o normal
valntutiancorrespondsto o toveroge pratoty
PLAGE OF CAUBRATION :BMeltype wind twnnel of iranates Assoclane Co, 1td of approrimately 95%. The: stanoord uncerizinty
Aat been determinedin accordance wth the G
. “Fuatuation of mean:rement dara - Guias ta tae

. 900 omi CEpressonafuncertaity in meszucement

Wt dirextion rornst ares” 100 o

Examneter of moesng oe” mm i = M‘f&”‘ :

REVIEW BY ..°0

55/1 {10

ocknigruic of irsd dgrat” owr 1 i
bt oL IAPFROVED By
Meaturement Condition 5 dunng are(219)'C, H&T) ¥

1 NEXT CAL, DATE ,

TABULATION OF RESULTS:
The tablz an next page grse the mmagured vatuss.

T Bpmoved Wgnatory.

1 ongharoe
it itramorm Leftyomethd oot Desarimers Wanager
Rewtc

wonssectin 4o of o wind mmel
2 T byt

! Diamat of rouriing pipe
et

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISVION FOR REPRODICTION HAS GEEN OBTAINED
WWRITNG FAQM Thal LASORATORY

NAC it iiﬁfr*w“ééi

PIANATE T ANSOCIATI GO, BOSE 352017 ‘*.;,ﬁ"::‘ﬁ"
NSC-TISETIS 17025 £l
CALIRRATION 0367 NSC = TiS! - T15 17025
CALIBRATION 0367
ikt Wit direttion measurement laboratory
Contvauan services department
Certifcate Number
=2
1 el o aion @ irunate coan
wie w2t oo w036 67
CERTIFICATE OF CALIBRATION
Paga 1al 2 Pages
MEASUREMENT (TEM +Wind Dinechion Sensar ColBration procedure:
MANUFACTURER < Novahmx The wmd Srction sevace adi cabirpbng agan;t
MODEL/TYPE + Sencor; W3-02¢ Sowlind Katey - ncoee, mole) BRI
Data logae s 110 WS 25010 Fhesn "';;“‘;::“;;‘l"v;’m
ML i Ye Wik bned o O 121,
£ Wind retegy genestion gt = Mt Lh1
SDNUMBER e-esoa1 Power sroformance menoenets of testron
CONDITION AS-RECLIVED < Used tem rodacing wind furbines, Aach FUTT was wind o1
aisTomer ALS laboranory group (Thaland) Ca.. Ltd 8 retirasion guadrire.
104 Phatthanakan 40, Phatthanakan Rd, Kirwseng Suan Wacg.
e S Lusg, Ranchsic J0150 Thattamd, Iroceasiy:
5 comfle grevdrs 8 beoeshins of Ihe
RECEIVED DATE 08 Aup 2074 Mesisrmead 12 rerogeEnd e mofues
MEASUREMENT DATE :28 Aug 2024 s e gt b0 rateatics 3 the internatueal
1S5UE DATE 128 Aug 204 srste ol Lt (54 Aot Ehe MMT {Natiomal
Mrarclagy ksmte of fheand) war Gesioate
ENVIRONMENTAL CONDITIDNS: Sgnbier: DAO036-2)
Amblant condition In the labaratory are as foliows
Teniperature :230:30 © et ienMesareTent
Aciatve Humldily 5504150 %R g ey, o
Atmosahertc Presture 1101010 hpa

@strLalon corE0=rl ta a coverage orobags 1y
Vf ozpmimately <%, Tre standard Lncvitainty
v funndl atlizanates Assaciates Ca., Ld Fas uvea determined i pevidonce wis the GUY
| Tyasmtem of measurems daita - Guee ra tne

eoressen of Uncertar ty 1 aeasuremunt®

CALIBRATION CONDITIDN Wnd noed cron setton enea’ 900 an’
Wind drecien frasclgma’, 129 '
Sarerier o mapraeg pipe’ | - mm
Wockage e -awm 0143 0]
Frecondoning * 34 ey o2 pnbient condibont,
e {Z3AC. [80) 5RH and (1003.81 kPa
TABLIATION OF RESULTS:

The: tabin un next page 3ive e measuied values.

Catbrated b
T 1o, Sramit THoens o
Tt ttiagorm Lutws s

1 Apgraved Ugnatery . T Lo
| Mr Pafinya & orcharazn
l Cabration Deasriment Manager

e s o e

ol
Nttt L
e i

THIS CERTIFICATE OF CALIBAATION MAY NOT BE REPRODUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODLICTION HAS BEEN DBTAINED
IN WRITING FROM THE LABGRATORY




Ceyrificzta Numbar

= NAC
Aceredifed cafibration lahamtory

TIEANATLY ASSOCIALD SO T SO/ECIFOZS 2017
Page 201 2 Pages NSC-TISETIS 17025 NSC-TISI - TIS 17025
EaBRAON T CALIBRATION 0367
MEMUREMENTHESULTSS Temperoture measwement loboratory
Combretion scrkes deportment
The wing directian sensor was cahiarated against standard rotary encoder by tamparizon method During cahbralion, the measuremant was cavried oul 3t 45° 5051
el n dacwise andcaunterclckse diecrons ffer ofet austmont has boe uade. The fiw spec cfwind el [y S mfs) & ket conaant o St onie, a6
while the sensor I rotated around i ts. The resulta of caibrotion and assodh reparied in Lhe wble below. Waasrr sww fromtee com
Arspred Ld P e CERTIFICATE OF CALIBRATION
i Degree ] Qegres (') Degree () .
0000 a ) Certlficate No,  : COT-163-67 Page 1 of 2 Pages
45.000 a1 El .
siom 87 -4 MEASUREMENT FTEM : Data Logger with Temperature sensor Collbrotion procedure: _._'
o 135.000 BE<] 2 MANUFACTURER : Navalynx The temperetute colbranion warl dond by -
10000 MODEL/TYPE : L10-WS-2501-0 nJiome ootk s A i
225,000 SERIAL NUMBER + AS7H9 i) i Sgesr ey st

digitel somperatiar, indumor, andord
1D NUMBER £ RYG_FSG531 v ik il

270000 tomperoture prode. The trmperture scole vie
it CONDITION 4S-RECEIVED + Used frem wes boted on 1TS-50.
CUSTOMER ALS laboratory group (thalland} Co., Lrd.
Remark: 104 Phatthianskan £0, Phatthanaian Ad, Trocestatny:
3} Khwaeng Suan Luang, Khet Suan Luang, The papURaEeRE fesUlts or2 aceable 10 tre
e Bangkok 10250 Thailand | iemdteal apzem of wits (5 thmugh

National Inaistete of Metraligy Thaband (NIT)

* Brwcren of Lni Under CIbrIfen Crrficom  numhes  JT-0047-24,  Cenificote

RECEIVED DATE :08 Aug 2024 bt R-0101-13
MEASUREMENT DATE +38 Aug 2024
15SUE DATE +28 Aug 2024 Aeference Used During Catibration:

1. Standond Temperoture Probe
AMazich; STS-100 ASCO, Serdot Na. 867657 09,

ENVIRONMENTAL CONDITIONS: D date: 26 Mar 3025
oy o 2. Digital Temparoture ind atar
) Madel: DT1-1000-A MK, Seriol to. §71407-
Temperature :230£30 ( P
Relative Humidity 5502150 RH

Uncertinty of Mcasurement:

The reported umcertanty of mecsurement 15
NOTED: The certificate Js valid only to the item rulibroted an dute ard pioce of calibrotion bosed an the stondard unceriointy muitlplied by

@ cveroqe foctar k=2, Whech for a normal

dntndution  onvipinds 10 @ fonoge

piobabdity of upprammaloly 35% The stamdard

uncertainty has been determmined in ceordence

TABULATION OF RESULTS: wills the GUA “‘Evatuotion of measurcment data
The table on next page grve the measured walues, Guide to rhe exprossion of vnceriminty in
mevsurement’

J—
%
Approved signatary: . i

ar Parinya Boenhsraen
Ealibrazion Departmam Manager

\‘JEHMW

O Mr. Sorowh Thachalod
Ml Jiizraporn Lertsamphel
Miss Ruangruinpai Phoommit

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
N WRITISG FROM THE L ABORATORY

Ascreditrd ruileation
HRANATLE ASSAH s Gt T, TRANAVN T ASSOCIATIS COLTTD, ISDAEC17025:2017
- . ! NSC-TISLTIS 1025
fuondie Co,0d CALIBRATION 0367
B2AIS-15, G526 " -
i - Page 2 af 2 Pages Pruchicsein 3,771, R muw. Barghos i, v laborotory
Continuation of Centificate of Callbration Number COT-163-67 £ £ icsan 3164 Lo o
T 12

fesulof Calibration: [ Withau Adjustment | With Adjustment W e wm P £

CalbwationMange:  20°Cio40°C CERTIFICATE OF CALIBRATION

L} e 1ef2m
Table 3: This squipment was connected with temporature sensor Model: HMPGO S/N: T0210901, ey, 73 ENERRR. Foge3.cl2romn
Dimensfon: Dismeter 12 mm, Length 80 mm.

MERSUREMENT ITEM + Relative humidity with data (ogse1 Cotibnstion procrdute. )
immersion Depth Standard Rrading UG Beading Error. Uncerratpty MANUFACTURER + Novalyry The Aeior oty @nd o Treoeptee
MODEL/TYPE : Dat: 2 110-W/5-250L-0 cotbroton was dune by dnHee oWRestos
fmmd i) o a ra S lm rethd a5 W-CL G0 and WL 20 aetordng 19
R . congaien mithof mt Hocderd Chubas Seerer
;1] 20049 196 04 ;DM_:E SERIAL NUMBER :an?u:::;B * cter with e st ok sco
80 25053 25 ay _ LT O i Murm bty ptnerator chamder .
a0 30044 07 03 0093 CONDTION ASH i ;
“o 2017 ns Rl L CUSTOMER + ALS boratory group (Thallond] Ca., Ud, e —y’-mb' ey e
__E_ﬂ_ 40019 85 —— SN ﬂ—_eﬁ__ 4 R, o4 WO Of Gt £ Ehrsegh Rgtewal
- - Knet Suzn Luang, Bangkok 10250 Thattand -nlw-.,rudnvw Thaitand (NWT), Crribcate
LUE*: Unit Under Calis=atian 3 i THGI-I) and Whecgh  fresster
RECHVID DATE 108 Aug2m4 umro,m Confeate ronber COT-001-44.
MEASURLMENT DATE 128 Aug 2024
ISSUE DATE :28 Aug 2024 Uncertainty af

Memsurmment:

- The reparted uncermainiy of moasurement is based

on the stondard uncertointy mutipked by @
i wWhich for

p— o coveraoe  probatabiv of

cpprosmalely G555 Th svomsiord mcetaints bt

End of CentfRanie of Callbration! Arnlient condition i e laborstory ane s toliowr

Temzerarire 1230430 S M gtconiace W the G
Fristhey Mumicdy 19502150 e Evaiuation of mennirement data ~ Gusde fa the

exprnisian of uncertamiy in nazsurepient’
NaTED: i inge of colrvrion

TABULATION OF RESULTS:
The13ble an next page e the megsured values.

ﬂmk - — ——

i, e Mr, Purissys Boorcharoos
188, S vt Thachatad Colltraron Crpartment Munsprr
e ]

CYaras ¥ angrumpst Frocmma

THIS CERTIFICATE REPOXT MAY NOT B£ REPAODUCED ERCEPT IN FULL UNLESS PERWMASSION ROR AEPRODLICTION HAS BEEN OSTAINED
N WRITING FROM THE LABORATORY
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ATISTR
LHAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOG

J

JIANATE L ASSOCIATES €O D

|
Request No. 21-67:0292 MTC No, EEL, B, 83267 F
|
Poge 2 of 2 Pages |
CALIBRATION CERTIFICATE |
o resuitc of callbration and assoclsted MeasuremIat unsertantins e reported i the table bl Submitted by : ALS Luboratory Group {Thailand} Co,Lid. |
Bewit of Calbration; (] Without Adustment Ol with adjustment Address < 104 Phatthanakan 40, Ph Rel., Kluwaeny Phamtisnakan, Khet Suan Luang, Bangkok, 10250,
Tablo 1: Wcl\:\m:; N’;Mm ol rel iy 21 20 °Care nepertey belaw, 3 Callbruted ai + Electrical und Electronic Standards Laboratory, Indusirial Metrology snd Testinyg Service Centre, 1
— - SN— e —— Soi 1C. Pangpoo Industrial Estate, Sukhumvit Ru.. Muang, Samutprakun 10280
e 2
(] {ssrH) ) ﬁ 3Ry | Instrument Calibrated : Ambient Environmunt
wer beet s a7 oo | Description < Sound Calibralor Temperature 1(23+3)°C
2 s 75 32 i Mamnfiicturer  Rion Relative Humidity (30 + 15) %
e MR T uF 23 )
. = Madel :NC-74 Ambicnt Pressure 1 (101.325 £ 1.500) kPa
UUCH Uit Undes Calboaton
Svrial No, 134178121 (IDRYG_FS021Y)
TR o M O | Standurdsused : 1. Digital Function Symihesizer NI Electranic DT-193A S/ 122037,
| 2. Measuring Amplifier Bruch&Kjaer 2636 S/N 1537484, Hiaaloon
| !
| 3. Pragrammable Auenuator Tamagawa TPA-IRIA SN OF 2214, 47. t{ :
gl 4. Digital Multimeter Agilent 34014 S4 MY4H005560. ] T
B 5. Pressure Transiitter Vaisala PTB202AD SN T0630001. : pil /g /25'

6. Audio Analyzer Keithley 2013-P $/N4106495, R o — |
7, Condenser Microphone B&K 4180 S/N 2889871,

calibrator under test shall be measured by siandard microphone using an insert volluge lecluique,

|
Culibration Provedure: CP-102-04 bosed nn 1EC 60942-2003; The sound pressure level generated by sound i
‘This instrument has been calibrated agaiust standards maintgined ol Electricul and Electronic Standards I
Luboratory (EEL), which are traceuble 1o the luternalional Sysiem of Units thraugh the National Instite ol
Metrotagy (Thailand),
The informulion o aclual reading is atlached herewith and the uncerainty limils quuted reler to the
measured values only.

Dale of Recelpl 2 19 Feb, 2024

Date of Calibration : 28 Feh. 2024 1 ?W

FARLELMTC002 Rt
ficerLabotatory
05 a2 Lni,

frac, Erurtgation,
Fhvigors

. - .
AL . MTSTA  cAimmsioe it
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOL . —1 I — _—
THAILAND INSTITUTL OF SCTENTIFIC AND TECHNOLOGICAL RLSEARCH (11STR) -‘
Request No. 21-61/0292 MTC Na. EEL. BP. 83/0267
Request No,21-67/0232 MTC No. EEL. BP. 1720167

The reported expanded uncertainly is based upon o standard uncertainty mulliplied by a coverage |
Factor k = 2, providing a level of confidence of upproximately 95%.
Nominal Qutput of Unll Under Test =94 dB re 20Pa at 1000 He CALIBRATION CERTIFICATE
Acoustic Qufput in d1l re 20uPu, Corrected to Reference Condillons: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Submitred by : ALS Labersiery Group {Thailand) Co,, Lid.
Standard Microphone Mecasured Sound Pressure | Deviated value | Uncertainty Tolerance limit Address 104 Phatthunikan 40, Phatihanokan Rd.. Khwaeng Pha . Khet Suan Luang, Bungkok 10250,
Type Level (dB) dB) (dB) 1EC60942:2003 Class 1 Calibrated at : Electricul and Electronic Swndands Luboratory, Industrial Metrology and Testing Service Centre,
172 inch Brucl&Kjner 4180 94.01 0.01 +0.10 +0.40dB Soi |C. Bungpou Industriul Estate, Sukbumeit Rd,, A.-Muang, Samutprakan 10280,
2. Freguency | Instrument Calibruted Ambicat Enviroument
Standard Micropl d Trequency | Deviated value | Uncertainty | Tolerance limit | Deton s Sound Lovel e s R
Type i (H2) (H2) TECho e L ‘ Manufucturer : Rion Relative TTumidity 1 (50 = 15) %
172 inch Brucl&Kjuer 4150 10051 X! 15 10% Mot T NEL-42 Ambicnt Pressure +(I01.125£1.5) kPa
3. Tutal Distortion Surial No, 10296315 (1D: RYG_¥S0432)
‘ Microphone : Type UC-52 No. 179119 i
Standard Microphone Measured Tolal Distorfion Uncenainty Tolerance limit Preamplificr : I'ype NH-24 No.R7526 i !
Type (56 (%) 1EC60942:2003 Class | ‘ T — * A -
172 inch Bruel&Kjaer 4180 1.50 +0.50 43.0% [ L Bind P TRELW kveleh 2527 S7T900 104944 Vo oy s 2] [z 155

Nute: L. No adjustment, p o .
2. Candenser Microplione Bricl&Kjer 4190 S/N 2889871,

2. The colibrator pressure correclion was nol included.
g comectionagutncludg 3. Decade Auenuator Ando AL-205 SIN 00364602,

3, The microphone volume carrvetion was included al fevel of 0.16 dB from
P

4, Function/Aibitrary Waveform Generator Agilent 33220A SIN MY44042668,
Calibrated hy : Approved by :

‘H' s

{Mr.Weerachai Decchaiyac)

35, Dignal Functivn Synthesizer NF Electrunic Instrumenls DF-193A §/N 122037,

6, Digital Multimeter Fluke 43204 SiN 4985007,

7. Pistonphone Rion NC-72 N 00402440,

I o
Eleetrical und El,{;},},’I&&,}dpﬂ, Laboratory 3. Menswring Amplifier Briel&Kjer 2636 SN 1337484,
Dale of Calfbration : 28 Feb, 2024 fndustrinl Metralogy and Testing Scrvice Centre |
Date of Issue : 29 Feb, 2024 Ref: 2011267021900719001 |
End of Certilicate 212 Date of Reeeipt £ 24 Jan. 2024 |
S 2228 Feb 2024 ]

- SenT . Z [

A 4 eptnT pnfiedte are e R el i ik - '_ ) . bl ! y Wlast antigor
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Dificn Office/Laberatary

*Tarvben Wierg b benghoe Manglueng  So0 10, Dangpoa ol ial [aiane, Sukky sl Read,
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Tel {66)02323 16
156102223 9165
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NSC-TISITIS |
CALIDRATION U

5 NSCTISETIS 1702
ATMSTR CALIRATION 0207

THAILAND INSTITUTE QF SCIENTIUIC AND TECHNOLOGICAL RESEARCU (TISTR} I THAILAND INS | TTUTE OF SCLE AnC g

Revjuest No, 21-67:0232 MTC Ne. CEL BP. 172:0167 I| Request No. 21-67:0232 MTC No. CEL. BP. [72:0167
] v, Power Amplitier Britel& Kjar 2706 8/N 1517650, L. Absolute Sensitivity
| 10, Speaker Tunnoy Limiled, Grest Britain British Patent No. 213300, Reforenee Aooastic Measared value (I | Devistion ; tima] v . i
.| 11, Digital Multimeter Agileot 39014 SN MY-H005560 Sheml ) k il ci | Gan of measorement (1)
| 12, Programmuble Augnustor Tamagawa TPA-303A SN 2212, iass T T o 0 T
1 Note: The extemal calibration adjustment was firstly performed. The intemal calibralion adjustment
| Calibration Procedure : was e completed ot the display ol 1216 di.

This i | was cali d hy using, culibration d a0 CP-102-02 and CP-102-03, which
were bused on IEC 61672-3 Electroacoustics - Sound Level Meters - Port 3 : Penadie lests {2013). These calibration | 2. Self-generated noise

procedures were nelited to The electrical and acoustic sigaul tests, The clectrical signal lest wis carried out with the
2,1 Normal lest

dirvel measuremes ethod. The stic signal test was perlt in an ancchoic Vi : s 3 A
measurement method, The acoustic signal test was perlomied in an anechoic oom with the commparison Measred value Ucertainty Masimun-permitted uncertainty
measurement method. ; 3
ment methe 1B) {148} of masurcmn (zdR )
This instrament has been calibraled against standands maintnined at the Eleetrie] and Blectronic Standards 19.1 0.10 NiA

Laborutery (EEL), which are iruceable w the lntemational System of Units (hrough the Nationul Institute of

Metroloay (Thuil: i
Aewrology (Thuiland) 2.2 The microphone of the sound level meter was replaced by electrical signal Input device
Ihe informatiai on actual reading is niached herewitl and the uncertainty limits quoted refer to the | Freqancy | Measurcd valoe : P P
| ¥ ! M T
measured volues only. | Weighting o (B of mensurement {1dB)
The reported cxpanded uncertainty is based upon a swndard uncerainty multiplicd by a caverage factor | 1.9 Q10 N/A
L=2, providing z level of confidence of approximately 93%. i C-Weight 17.4 u.10 NA
Il Flay 232 0.0 NA
|
Date af Culibration I | DateofCalibration  :22-24 I'eb, 2024 309
SRty the a | el
| : A n ol

AT 7] %
TRAMTC0E Rov ML MTC 02 Reed

b el
a2, alard

a2 bt Rood, Ok, Bk, 12900

W 1IT1 30 s SO, B2 K

Eomid danateeitr ot

- " ;
NSC-TISITIS 17 - 5 o
S s o B 1il CALIBRATION 7,‘1 TI5TAR "::]‘;;.\ST‘I:::: ;‘;:’5
TIALAND INSTITUTEDE SETENTIFICANITE UNULOGICALKE RCULETR) I'HAILAND INSTTHUTE UF SCUENTIFIC AND TECTINOLOGICAL RESEARCI(1ISRY B i
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3. Acousticul signal test of frequency weightings 5. Long-term stability
Froquncs | Peveation fram frequency response (Y] dccepuaneeliont | Usseroaey | Maximum-peniced ' [T e ] — ==y
UieE || Avinhe'| corii ], Pt A2 CA6) fram RAL e (i funy elasa 3 L) () of measurement (=d13) |
e
: i : ! : Fnd 91,0
3000 00 0.0 -0.1 50 vas 0.7
| 6. Frequeney and time weightings at 1 kdz
| 4. Electrical signal test of frequency welghilngs 6.1 Frequency welghtings at 1 kHe
| Frequoney |Deviation fram fiequency responsc @B Acwepiancfiant | Uneaminee peanined uncertainty P FPRTTEEY I, —— e — s
(5] A-wight C-weight Tl class 2 (L) (dm ol measurement (0 Weighting wn) ey class 2 R} s} of measuremen (2dB)
| o el 04 00 0 220 s, A-weight 94.0 0.0 0.2 0.20 02 |
; l;z Z: :2 22 :Z :Zz EZ Coweight 94,0 00 02 0.20 02 |
£ : ; - : ; : Flat 94.1 vl 02 020 0.2 [
s00 00 00 0.0 1.5 0.20 0.6
| Lupo o0 % 2 14 020 % 6.2 Time weightings at 1 KHz
I Al v 00 il 0 020 06 Frequeney | Measured Vatue | Devisted vatue | Acceptanes bisit Unecrtaiory | Maxionun-p '
[ 4000 ) 00 90 = 90 06 Welghing i (0B) ebine 2 (20B) (2 af mcuarement (+dB)
! 3000 00 0.0 0.0 50 0.20 0.7 — = == = = =
| Slow 940 00 0.1 0.20 0.2
Leg 94.0 0.0 0.l 0.20 02
|
Date of Calibrution  22-28 Feh, 2024 é“' Dateof Calibration 222§ lich. 2024 5.8
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MTC No. EEL. BP, 172:0167

7. Level lincarity on the reference level range

Antigipated | Messused Valee | Devialed valoe Aceeptance limis Unsertainty PenmitLe
valuetdl) 1d8h {dB} elass 2 (2URY 4T (1Y) of Incasurement ( <y}

| 137 1371 0.1 L 0,30 0.3
136 13a.1 ol 11 030 0.3

| 135 135.1 0.1 Ll 6,30 0.3
| 133 133 0. 11 0.30 0.3
132 1321 0.1 L 0.0 0.3

131 131.1 0.4 (8] 0.30 LX]

130 130.1 0.1 L 0.39 0.3

129 129.1 0.1 1.1 0.30

124 124.0 0.0 Ll 030 0.3

| ey 19,1 (A Ll 0.30 0.3
14 141 0.l (8] 0.30 03

109 109.0 0.0 11 030 0.3

| 104 1041 0.1 B 0.30 03
| 99 99,0 0.0 N 30 0.3
| 91 94.0 0.0 L1 0.30 0.3
[ 59 9.0 0.0 L1 030 03
84 841 0.1 Ll 0,30 0.3

79 79.1 0.l K .30 0.3

21 74.0 00 I [UR11} 03

w 69.0 0.0 LI 0.30 0.3

4 4.0 0.0 (Kl 030 a3

59 39.0 0.0 11 .30 0.
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Request No, 21-67:0232

MTC No., EEL. BP, 1720167

8. Level linearlity including the level range contral

Alreference level al 3 dB greater than tie under-range on a level range

Range Anticipited salue | Measared salue | Deviatod | Aceepunee limi Uacenamty | Maximum perminied uncerainty
faB) woy wabae 40) | elaes 2 (LIB) {1y of measurement (+dB)
30-130 =5 25.0 0.0 L 0.30 0.3 |
|
4. "Tonc bursl response
Time Torcburst Mensured value | Deviated | Acceplonce fimit] Uncertatsty pemiticd
Weightimg | Duratsom, Thinsh B} valoe (0B} | cluss 2 (0B (=dB) of measurenent (+dil)
200 126,0 0.0 =10 0.2 02 I
Fast 2 1089 «0Ll =1.0; =25 0.20 3
0.25 100.0 0.0 +1.5;-50 0.20 [(h)
20 119.5 =01 zlo 0.20 0.3
Show
2 1ov.0 0.0 =1.0:-5.9 020 0]
Date of Calihration 22-75 Feb, 2024 59 |
s .
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7. Level limearity on the reference level range (cont.)

ARCI (MISTRY

MTC No. EEL, BP, 1720167

Ansieipsind | Mauired Valee | Doviated value Avceptance limit Unsenaiaty permiitied
walue (20} a8y Bl class 2 LUy 1din ol'measuremen (-dR)
54 540 (LX) [N Q.30 0.3
' 19 49.0 [y Ll 0,30 03
44 44.0 0.0 L 0.30 0.3
3 39.0 o B 0.30 0.3
M 4.0 o [ 030 0.3
29 289 -0.1 1.1 0.30 0.3
28 230 0.0 (B 0,30 0.3
7 270 0.0 1.1 0.30 0.3
26 260 0o L1 0.30 0.3
25 25.0 0.0 ] 030 03
8. Level linearlity Including the Tevel range control
At reference sound level on the reference level range
Ranpe | Amtieipaied valee | Measured value | Deviated imi v {Max pemmitnet
(L) 2y value (00} | class 2 (1dB) (+dH) of measurement (-dR)
30-130 94.0 w.a (] LI 0.30 0.3
Date of Calibration £ 2225 Feh. 2024 TR
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10. Feak C sound level
Nambor of cychesin | Antiepatad | Measned | Deviaed | Accenzace lmisf Uncerainty | Maximam-permitted wneertainty
: fest domal valee (Ub) | value tdb) | volae fdB) | elass 2 {2000 {1dB) of measuremznt (R}
li Complete eycle 125.4 1253 ol 0 @.20 0,35
! Positive hall eyele 44 1241 -0.3 20 029 035
Nepative half cycle 1244 124.1 0.3 2.0 0.20 035
L1. Overlead indication
Measured value (B) Devisred [ Accepiance Fmit] Useertainy | M: 4 is
Positive une-halleyele | Negative onerhalfeyele | vabue @) | chess 2 (B} | (20 of measuremear (UR1
1354 1354 0.0 L3 n.3s 0.5
12. High-level stability
Time Mensared Deviaied value Aceeplanee limt Ungertamsy e | Y
walue {dB) [O1EH] wlass 20.0BY {2dR) afl messurement {2UH)
el = 0.0 0.1 0,10 0.1
End 129.0
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Date of [ssue

{Mr. [annasit Phasingsri)

n 22-28 Feh, 2024

g L

LARUY.

2024

L

Approved hy ;

Elcctrical :uﬂ;,mgq;‘rﬁ

Industrial Metrology and Testing Service Centre

i of Cerlificare

fots D30 S U

It ek

2etint 1y, 1in

Rel:

201 12670(1460347002

ATE002 Pt




N o - B %

NSC-T1$1-175 17025

AVTSTR CALIIRATION t}?

=
NSLTISEFIS 17008
ALIERATION 0037

THAILAND INSTITUTE OF SCIENTI ¢ AND TECHNOLUGICAL RESEARCH) (TISTRY THAILAND INSTITUTE Ol SCIENTIEIC AND TECHNOLOGICAL RESEARCILCUISTR)

Request No, 21-67/0232 MTC No, EEL, BP. 174/0167 Request Nu. 21-67/02)2 MTC No. EEL, BP. 1740167

CALIBRATION CERTIFICATE 9. Pawer Amplifier Brisel&Kjier 2706 SN 1517650,
| 10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11, Digital Multimeter Apilent 344014 /N MY44005560.

Submitted by  ALS Loboratory Group (Thailond) Cuo., Ltd, 12, Proprammable Awenuator Tamayawa TPA-303A S/N 2212,
Address - 104 Phatthanakan 40, Phutthanakan Rd., Kliwaeng Phetraukon, Khet Suan Luang, Bangkok 10250,
Culibrated ut flectrical and Elecironic Standards Laboratory, Industrinl Mctrology und Testing Service Centre Chulibrutiun Procedure .

Soi [C. Bangpoo Industrial Estate, Sukhumyit R, A,Muang. Sumutprakon 10289, This i was calibrated by using culibeation lures no CP-102-02 and CP-102-03, which
Instrument Calibruted : Ambient Environment were based on 1EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic (ests (2013). These calibmtion
Descnption + Sound Level Meter Temperature 1(3-3)°C procedures were related (o the eleetrical and ncoustic signal tests. The electrical signal test was carvied ot with the
Manufacturer : Rivn Relative Humidity (S0 19)% | direet meusurement method, The scoustic sipnal test was performed in an ancchoic roomn wilh the comparisun
Model T NL-42 Ambicnl Pressure (101,325 1.5) kPa measurement method,
Serial No, 100296517 (1D: RYG_FS0434) e = = “This instrument has been calibrated against swndards maintained al the Electrical and Electronic Standards I
Microphone Type UC-52 No.135220 | Laboratory (EEL), which ure trceuble (0 the Laternational System of Units through the National Institute ol
Preamplifier :“I'vpe NII-24 Nu.87527 Metrology (Thailand).

Stundards used ; “The infornation on actual reading is attached herewith and the uncertainty limits quoted refer 1o the

1. Band Pass Filter Wavetek 752A SiN 90010494, measured values only.

2. Condenser Micraphone Bricl&Kjrer 4150 SAN 2889871, il The reported expanded wacerwinty is based upon a standacd uncertainty multiplid by a coverage factor |
3. Decade Attemnator Ando AL-205 SN 00464602, k=2, providing a level of confidence of approxiniately 95%.
i 332204 SN MY44042668,

4, Function Arbitrnry Waveform Generalor Agil
5. Digital Function Synthesizer NF Elecironic lnstriments DF-193A SN 122037,
6. Digital Multimeter Fluke 8520A $:N 4985007,

7. Pistonphone Rion NC-72 /N 00402446,

8. Measuring Amplifier Buel&Kjar 2636 8:N 1537484,

Date of Receipt +24 Jan, 2024 |

Date ol Calibration 22-2§ Feh, 2024 1:9

TR MTC0M2 R g
Cfiee
4 Pl P, Chacnk, B LK,

[eran 1026, T3
201 115, 118

219, 22, ST
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Request No, 21-67:0232 MTC Ne. FIEL, BP, 1740167 Request No. 21-67:0232 MTC No. EEL, BP. 174:0167

L. Alsalute Sensitivity 3, Acoustical signal (est of [requency weightings

Reference Acoustic Measured vaboe (dB | Deviation P insit) Ut ¥ T d i Frequency |Deviation from frequency response (dB)| Aceer bmit [ ) imustepennitted
Sigmal (4B} Netore adjn] Afer adjust | valee {di0 | Class 2 2uBY [ (1dB) of measurement {4 dD) | iz} A-weight | Cowaight Flat s 2 (=dB) {=du) of maasurement (=di3}
|
113 90 114.3 1139 -0.1 Lo 130 N#a | 125 2DIV/OY | 4DIVAD! | DIV [ #DINVL 0.6
Nole: The extemal ealibration udjustment was firstly performed, Uhe inferal calibrmtion adyustient 1000 #oiv:a | eDivia! | Epivior 1.0 HDIVAY e
was Ihem eompleted at due display ol 123.5 dR. | 8000 upIvior | #DIVO! | #DIV/O! 50 EDIV/0! 0,7
3 |
2. Self-generated noise l 4, Eleetrical signal Lest of frequency welghtings
2.1 Normul test | Frequency |Deviation (rom frequency reyponse (B)| Acceplange immit nceramnty | Moximum-purmitted uncertainty|
Mcasured vatue Uncertaity Muxjinam-permitted uncerwinly | [GE] Aweight | Coweight Flat «lnss 2 (+dBY (+dB} of Incasurement (zdB) |
|
{UB} (€LY of measuremenu (UB) ! 03 0.1 0.1 01 2.0 0.20 0.6
|
197 010 NiA ‘i 125 .1 0.0 0.0 1.5 0.20 u.6
230 0.1 0. 0.0 [P 0.20 0.6
2.2 The microphene of the sound level meter was repluced by clectrical signal input deyice 500 0.1 o 0.0 ] 0.20 0.6
Frequency | Measared value L It Magi D d inty 1000 .0 0.0 0.0 10 0.20 0.6
Welghtimg [dB) 1Bl of measurcment { 1AB) 2000 0.0 1.0 0,1 2.0 0.20 0.6
A-Weight 4.1 0.10 N/A 4000 00 0.0 0.0 3.0 0.20 0.6
C-Weight 19.6 ol0 NiA B 000 0.0 0.0 0.0 50 0.20 07
Fla 249 .10 N/A
Date af Calibration 13328 Feb. 2024 i | Date vf Calibratien £22-2% Feb, 2024 449
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THAILAND INSTITUTE OF SCIEN TTFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAIL AND INSTITUTE QF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY

Request No, 21-67/0232 MTC No. EEL. BP. 1740107 Request No.21-67/0232 MTC No. EIL. BP, 1740167
5. Long-term stahility 7. Level linearity an the refurence level range
Time | Meamired Valee | Devisied vilue Lo Masimum-pennitied inty Anticgated | Mowsured Value | Deviated vakie | Aveepuance limit Unearafnty | Maximum-pennitied upcerininty|
e {aB} a2 (=AY f1dBy of tneasurement (-dU1 ~alue (dIT) () fw) clixes 2 (4lib) {1dB} o inasurement (2B
Begin 94.0 ! 127 137.0 0.0 11 0.30 0.3
00 03 0.10 ot

End 94.0 136 136.0 0,0 (K] 0.30 0.3
135 135.0 0.0 Ll 0.30 03
6. Frequency and time weighilags at | kHz 133 113.0 00 11 030 03
6.1 Frequency weightings at | kHe 132 132.0 0.0 [E] 0.0 0.3
Frequeney | Measured Vabee | Deviabed value Accgminnce il Unccrmainty Maximum-pemitted uncertinly| | 131 1310 0.0 11 0.30 0
Weighting @R ) clusi 2 (B (M af measurement (-0B) | 120 1300 00 1 0.30 03
Asweight 4.0 0.0 0.2 020 a2 129 129.0 0.0 1.1 0.30 0.3
Coweipht 94.0 00 0.2 020 052} 124 124.0 0.0 11 030 0.3
Flat 4.1 0.1 0.2 020 0.2 | 19 119.0 0.0 K] 0.30 0.3
. 1na 114.0 0.0 K] 030 03
6.2 'lime welghtings at 1 kHz. . e 109.0 0.0 1.1 0.30 0.3
Freguency | Meusused Valae Deviated value Accepiamge [iméy Unsestainty Mavimum-permitled uncertainty | 104 104.0 0.0 L1 0,30 0.3
Weighiing ian (@B} elass 2 (D) (eH) of measurement (+ 13} % 29.0 0.0 " 0.30 03
Fast 94.0 0.0 Ql 0.20 02 94 94.0 0o L1 0.30 0.3
Slow 94.0 0.0 0.1 0.20 0.2 49 $9.0 0.0 1 0.30 03
Leq 94,0 0 0.1 020 02 4 $4.0 0.0 ] 030 0.3
79 79.0 00 11 0.30 0.3
4 74.0 0.0 1.1 0.30 03
| 69 9.0 0.0 11 0.30 0.3
| 2 £3.9 0.1 11 0,30 0.3
59 59.0 00 11 030 03

|

Date of Callbrution . 22-26 Feb, 2024

Date ol Calibeation 22-2K Feh, 2024 bid
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| Request No.21-07:0232 MTC No. EEL BP, 1740167 Requust Nao, 21-671232 MTC Na. ELL, BP. (740167
! 7. Level lincarlty on the refercnce level range (cont.) | | 8. Level linearlity including the level range control
‘ Anticipated | Measured Vahaz | Deviatad volue T lisnat Uncertaingy Mauximum-permitted uncertniniy) I | Atreference lovel m 3 dB greater than the under-nimpe on a tevel range
wvalue (B} {46} H) elasg }(=dl) (zdB) of measurement (=dR) Range Anticipamted value | Meoserad valuz | Davisted P liarin U i 3 permitied
| 54 53.9 0.1 Lt 030 03 fdBy (i) valuc (B chase T (edis) (48 of nsasureniem (=l
| 49 9.0 0.0 LI 0.0 0.3 30-130 25 250 0.0 L1 0.0 0.3
44 440 00 11 020 03
3 39 =0.1 L1 a0 0l 9. Tone burs! response
34 EERY 0.1 L1 0.30 03 i Teacburst Messured valse | Devialed | Aceey Une s -permi
29 29.0 0.0 (K] 0.30 0l Weigtting | Durativn, Tb (ms) {4B) valwe (B} | s 2 (2UBY (dB) ol measurentent {zdB)
28 27.9 0.1 030 03 200 126.0 0.0 =zl 020 0.3 |
27 269 -0.1 n3n 03 Fast 2 1089 0.1 LU;-2.8 0.20 0.3
26 254 -0.1 [N 0.30 03 0.25 [00.0 0.0 #1550 0.20 03
23 24.9 .1 LE 0.30 03 : 200 119.5 0.1 =10 0.20 03
| stow 2 100.0 0.0 ~1.0;-5.0 020 0.3
I 4. Level linearTity Including the level range control
Alreference suund level an the reference level range
Range | Anticipaed vabue | Meusured vatwe | Deviaced puance lianin) U Marimumepermitied
II (] (i) salue (dil) | class 202di) | (4dB3) of measoremnent (i)
30130 91.0 94.0 00 K 030 03
|
|
. }
Date of Calibvation Ti9 | Date of Calibration 22:28 Feh, 2029 L
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THAILAND INSTITUTE OF SCILXTIFIC AND TECHNOLOGICAL RESEARCH (11STR) THAILAND INSTITUTE QF SCIENTLFHC AND TECHNOLOGICAL RESEARCIL(TISLR)
Reguest No. 21-67:0233 MTC No. ERL. BP. 1740167 Request No,21-670232 MTC No. CIiL. BP. 1730167
10. Peak C sound level CALIBRATION CERTIFICATE
Nemhzrafeyclesm | Ansieiputed | Measured | Daviated 7 Emif L iy i P 4 sy
st ol gnal vtz (8] | value (UB) | valie (481 | elans2 i) | i) af measurement - B}
Complete eycle 1254 125.5 0.1 3.0 020 033 Sobmitted by : ALS Loboratory Group (Thailand) Co,, Lid,
Pusitive hall eycle 124.4 124.1 0.3 20 u.20 0.35 | Address 1047 40, Phatthanakan Rd,, Khwaene P kan, Khet Suan Luang, Bangkok 0250,
Negative half eycle 1244 i24.1 03 20 0.2 033 Calibrated at lectricnl and Electronic Standurds Leborstory, Indusirinl Metrology und Testing Service Centre.
Soi 1C, Bangpao Industrial Estale, Sukbumvit Rd.. A.Muany, han 10280,
1120 verload indicaflon Instrument Cafibrated : Ambient Environment |
Measurcd wuluc (4] Doviied e b mum ! Description + Suurd Level Meter Temperinre 23 EIC |
Positive ane-hnf cyche | Negative ome-hatFeyele | vahse (dB)] class2{=dB) | (xdB) of measurement (+dB) Manufarturer : Rion Relotive Humidity  :150= 15) % |
1354 1354 00 s 0.55 025 Moel INL-42 Ambicint Pressure |
Serial No : 00296316 (1D: RYG_FS0433) T |
12, High-level stubility Microphone < Type UC-52 No. 180412 Meaheors T |
Time Muonsared Devisted value | Arecplance Hmit Uneertaialy Masimuni-permited uncertainty| Preampliice : Iype NIE-26 No.SR 182 1
salue () {dw) elass 2 2dU) (2dB) of mewsurement - U13) | e F ;
s 2 1
Begin L2 P ot 0 o 1, Bund Pass Filier Wavelck 752 S/N 90010494, .
Eul 1290 3. Candenser Micraphone Briel&Kiar 4180 S/N 2889871,

3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrury Wuveform Generator Agitenl 132204 S/N MY44042668.

Cullbrated by :@ 3 Approved by: ) 5, Digital Function Synthesizer NP Electronic lns s DF-193A SN 122037,
e e :

[ oo 6, Digital Multimeter Fluke 85202 5/N 4985007,

Mr. Pannasit Phasingsri) i ) )
gy Dannasl Plasingse) ey 1 2. Pistnphone Rion NC-72 $iN 00402446,
- Feclor
- 8. Measuring Amplifier Britel & Kjar 26360 &N 1517484,
Electrical :ﬂﬂ%lmfl‘:g?a:!ndarm Laboratory
Dale of Calibration @ 22-2R Feb, 2024 Tndustrial Metrolugy and Testing Service Cenlre |
Date of Lssue 129 Feb, 2024 Rel: 201 1267012400347004 Dute of Receipt .24 Jan. 2024

Qs

Date of Caliiration  : 2228 Feb, 2024 19|
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RIESEARCH (TISTR) | l THAILAND INSTITUTE OF SCIENTIEIC AND 1ECHNOLUGICAL RESEARCIL(TISTR)
No.21-67/0232 MTC No, CCL, BP, | I Renuest No, 21-67:0232 MTC No. LEL, BP. 173/0167
9. Pawer Amplifier Briiel&Kjer 2706 S/N 1517650, 1. Abynlute Sensitivily
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300 Reference Acoustic Measueed volue (%) | Deviation T limat) L L i pemIte
11, Digiwl Multimeter Apilent 3340 1A S/N MY44005560, Signal {JB) efiore adpwed Alier adjust | vabue {di} | Class 2 (zdB} of measurement (1)
12, Propramumable Aucnuator Tumapawa TPA-303A SN 2212, { 113.96 [1PN) 1y -0.1 Lo .30 NiA
| Note: The external calibration adjustment was firstly performed, The internal calibmuon adjustment :
Calibration Procedure : wis (hen completed at the display of 124,1 dB. |
This ins was calibrated by using calibrtion np CP-102-02 and CP-102-03, which
were bused on 1EC 61672-3 Electruacoustics - Sound Level Meters - Part 3 : Periodic teats (2013). These calibration 2. Sclt-generated noise |
procedures were related to the electrical and ucoustic signal lests. The electrical signal test was camied out with the 2.1 Nurmal test |
dircet measurement method. The acvustic signal test sas performed in on ancchoic room with the comparison Mesiired vale Uncerizingy Musinnu-permitted wicertauy
measurement method. (duy 2B} of measuremen (- dB) l
This instrument has been calibrated ngainst standards maintained at the Electrical and Electronic Stndards 18.9 0.10 NiA
Laboratory (C1EL), which are traceuble 10 the Internationol System of Units \brough the National Institute of
Melrology (Thailand). 2.2 The microphone of the saund level meter was replaced by elecirical signal Input device
The information on aviual reading is attached herewith and the uncenainty limits quoted refer 1o the Froqeency | Measred value | Uncerainty imum:permil inty
mueasured values only. Weighting By {rum af measirement (=B
The 1eported expanded uncertainty is based upon a standard uncertainty multiplied by a coverape factor 123 0.10 N/A
k=2, providing a level of confidence of approximalcly 93%, C-Weight 17 0,10 NIA
Flat 211 0.10 NiA

Dale of Calibmtion £22-18 Feh 2024 Dale of Calibration 22-2R Feb, 2024
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NECTISITES 17028
CALIRATION 0037

MTETA

THAILAND INSTITUTL OF SCIENTIFIC AND TECHNOLUGICAL RESEARCIT (TISTRY |

i Request No.21-67/0232 MTC No.

L.BP, 1730167 |

3, Acouslical slgnul fest of frequency welghtings

Frequeney [Deviation from froquency response (dB)|  Aeceptance limit L inty | Mairnr-p .
Qiz) A-weight | Cowgiplht Flat elusi 2 (zdB) (xdB) of measurenient (rdB)

123 0.0 02 01 1.5 045 0.6
L 000 0.0 0.0 0.0 1.0 045 0.6
8000 2.3 -03 0.3 5.0 0.45 0.7

| 4. Electrical siznal test of frequency welghtings |

Frequency [ Deviation from freruency resp {c T Tmit U inty | Maximum pennitied wovertinly
{Hz) A-weight | C-weight Flat ehass 2 (2dB) (=dD) of measurement (< dB)

63 -0.1 0.0 0.0 2.0 0.20 0.6
| 125 -0.1 0.0 0.0 15 0.20 0o
| 250 0.0 0.0 0.0 (53 0.20 0.6
| 500 0.0 0.0 00 15 .20 0.6
F 1000 0.4 0.0 0.0 1.0 020 0.6
" 2000 0.0 00 0.0 2.0 0.20 0.6
4400 0.0 0.0 0.0 30 0.20 0.6
8000 0.0 0.0 Q.0 5.0 0.20 0.7

1

|

|

Date of Calibratlun 122-28 Feh. 2024
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NECTESL I8 1T
CALTHRATHIN (037

TITBTA
| THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-67/0232 MTC No. EEL, BP, 173:0]67

7. Level linearily on the reference level range
I Aticipated | Meawred Vahee | Davised vatse | Aceeplasce limit Uncertainty | Maxinum-permitted uncervinty|
valwe {dB) fan} {dn} eloss 2 {2483 (di3) of measurzment (3131
| 137 1370 ot Ll 0.30 03
| 136 136.1 0.1 1 0.30 03
| 135 135.1 19} Ll 0.30 0.3 |
133 133.1 0.1 Ll 0.30 0.3 F
132 1321 0.1 (Bl 0.0 0.2
1 1310 0.0 L1 030 0.3
130 1300 0.0 (Bl 0.30 0.3
129 129.0 0.0 LI 030 0.3
124 124.0 0.0 L1 0.30 0.3
1 119.0 00 L1 0.30 0.3
m 1140 0.0 [N ] 0.30 03
19 169.0 DX B 030 0.
{ 104 104.0 0.0 L1 0.30 na
! 99 99.0 00 4] 0.30 03
94 94.0 0.0 L1 0.30 a3
39 BY.Y 0.0 LI 0.30 0.3
§4 441 0.1 1 030 03
79 .0 0.0 (8} 0.30 0.3
74 4.0 o0 L 0.30 03
69 69,0 0.0 L 0.0 03
[ 6.0 0.0 11 0.30 03
39 590 (0] Ll 030 0.3
Dute of Calibration *22-28 Feh. 2024 6:9
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= NICTISETIS 1S
CALMRATION 3T

THAILAND INSTITUTE OF SCIENTI

AND TECIINOLOGICAL RESEARCH [TISTR)

MTC No. EEL. BP. 173/0167

5. Lang-term stahility
Time Muasured Yalue | Devisted valise Ageeptance limiz Uneertainty Maximum-permitied uncertocnty |
D) h clasa 2 (440 (+dD) ol measurement (+it) |
Begin 94,0 I
0.a 03 o.10 0.1
End 9.0
6. Frequency and (lme weightings at 1 kHz
6.1 Frequeacy welgllings at 1 kflz
Frequency | Measured Value | Deviared value | Acvepmace hmit Uncerminry M -pamined ity
Weighting (dB) (dB) class 2 (14B) xdB) of measwrament (1413)
A-weiglt 94.0 0.0 02 0.20 0.2
C-weight 94.0 [y 02 0.20 0.2 |
Flat 94.1 0.1 0.2 0.20 0.2
6.2 TIme weightings at 1 kHz
Frequency | Measured Valoe | Deviated vahue | Acceptunce limit Uncerwinly | Maxinwm-pemicted inty
Weighung (dB) {dB) ¢lasq 2 (+0B) dB) of measurement (+413)
Fast 94.0 0.0 0.1 0.20 0.2 |
Slow 94.0 0.0 0.1 0.20 0z
Leq 94.0 0.0 0.1 0.20 0.2 |
Date of Calibration 22-28 Feh. 2024 S19

A3eting e e

S, Anphes o g Lus
" ETEED, Thatied

Request No.21-67:0232

nly 10 tre dams o atus sg
Te Cacert n tl e 53 urkest wvrtten £

s 1
e

sained non the gweere ol TISTR

FABLMIC 002 Rov.a
Officent aboratory Qffice
i IG Rangro 196 Phaborysthun Paad), (e s, Zor s 8 10900,
snobee v U " tard
Tol lssle NI 3 el 5219, 3223, 5217
Fax (6510 2579 602
tow roein © i et et Eoval urraleeiarw it

B =
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TITETA CALHIATION s

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNGLOGICAL RESEARCH (TISTR)

MTC Ne. EEL. R, 173/0167

7. Level linearity on the reference level range (cant.)

Anticipated | Moassred Valoe | Devimed vuie | Avteptamee diemis Uncertainty | Maxinnon-p d inty
vabue (dB1 {dBy [{113) wlass 2 zdB) A of measurement (rdB3)
34 344 0.0 L1 0.30 03
49 4 0.0 LI 0.30 03
m 419 0.0 K] 0.30 0.3
39 389 <1 &} 0.30 03 |
34 33.9 0.1 (B} 0.30 03
29 288 0.2 Li 030 0.3
28 278 0.2 Li 0.30 0.3
27 26.9 0.1 (H] 0.30 0.3
26 259 0.1 L1 0.30 0.3
25 248 -0.2 Ll 0.30 0.3
8. Level linearlity including the leve) runge control
At refercnce sound level on the reference level mnge
Range | Awmiipated volse | Messuredvabae | Deviated | ] U | Muimuneep
1Rl (@B} valse (dB) | closa 2 (=dB) {zdBY al measurcarent (+dB)
30-120 94.0 94,0 0.0 1.1 0.30 0,3
|
|
Date of Calibration 22-7% Feb, 2024 79 |
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NSC-TISETIS |5

- NSC-TISETIS 17025
METISTR CALIBRATION U037

TR CALINRATHON €6
THAILAND INSTU UTE OF SCIENTIFIC AND TECHNULOGIC AL RESEARCH (TISTR)
Request No, 21-67/0232 MTIC No. EEL, BP, 1730167
8. Level linearlity including (he level runge control
Al reference level of 3 dB greater than the underrange ¢a a level mnge
| Range | Amticwpated value | Meosured value | Deviaed prmce linot| Uncertainty | Masimum-psrmited uneenainty |
i 14B) (1):1] value (dB) | eloss 2 (uB} (zdi} of measurement {ixl13)
30-130 25 250 0.0 L1 030 0.3
9, Tone burst response
Time Fencbunst Measured vale | Devisted T limis| Unc permined uncertamty |
Weighting | Daratian, ¥ frus) (dn) value (A} ] eluss 2 (2dBD | (dD) o' measurement (1d0)
200 126.0 0.0 zlb 020 0.3 |
Fasl 2 1089 0.1 1.0, 2,5 0.20 0.3 I
0.25 100.0 0.0 +1.5.-5.0 0.20 03
| 200 (9.5 =01 =)0 0.20 0.3
| Slow |
2 100.0 0.0 =1.0;-5.0 0.20 03
Date of Calibration ; 22-3K Fob. 2024 89
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Cert No. : ACC24008
Pages : lof3

Calibration Certificate

Equipment © SOUND CALIBRATOR

Manufacturer : RION
Model : NC-75
Serial No.: 33002736
ID No.: RYG_FS0496
Condition As Found : GOOD

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

BANGKOK, 10230 THAILAND.

Lacation : &

Ambient Temperature : (23043) °C Ll

Pressure : (1013 £3) kPu _‘Q—@ 1
Relative Humi (500 £20) % o= o

Received Date :
Calibration Date :
Date of Issue :

19 JANUARY 2024
26 JANUARY 2024
29 JANUARY 2024

Calibrated by : Nathakumn Pisutpaisan

7 AT
. ‘

( Thanakul Petchurai }

This certificate it issued in d with the

OF ISOEC 17025 standard, muy not be reproduced

ather than in full, exeept with the prior written approval of the head of Calibrution Laboratory.

Haad Office Qifice/Labaratory

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGH AL RESLARCIT(TISTK)

Requesl No, 21-67/0232 MTC No. FEL. BP, 173:0167

0. Peak C sound level

Numberafoyelesm | Anticipated | Meassred | Deviated |Asseptonce bamilf Licart imum-p d
st signal vatue {dB) | value (WB) | value (D) | slusi20edt) | (zdH) af measurement (1d13)
Complete cycle 1254 1253 0.l o0 020 035
Positive hulf cycle 1244 1241 -0.3 2.0 0.20 033
Negative hulfcycle 1244 1241 -0.3 20 0.20 035 |

. Overload indlcation

d

Muasired valise (dB) Desisted |Acceplnee lilniﬂ Ui i i P

Posilive one-half cycle Neitive nnc-hidfeycle | value (dB)] class 2 (zdB) {+uB) of measurement (xuB)

1354 135.4 0.0 1.3 0.55 0.25

12, High-level stabillty

Time Measired Devinted value Aceeniaece Kmit Uncertanty i -perinitted
walue (dU] {dB) class 2 (2dB) (xdB) of measurement (27
Begin 129.0
0.0 03 0.10 0.1
End 129.0 |

Approved by :

Callbrated hvg,7 e ‘g?e‘ '

{Mr. Pannasil Phasinesri)

h;..,

ST
Electrical -ndri!.rmmul: :ilaﬂanh Labaratery

1 22-28 [eb, 2024 Industrial Metrology and Testing Service Centre

Ref: 201 1267012400347003

Datc of Calibration
Date of Lssuc +29 Feb. 2024

Fnd of Centificute 9:9

FMLELMTC002 Rers &

o 0Co BB 1R Ut Danghes 15T

20 33 0er 5219, 5725, 3014

Lin iz 2 52

Eal e

SITHIPORN ASSQCIATES CO., LTD.
CALIBRATION LABORATORY

451-a51/1 Sirintzorm Roud, Bangbumu Bangplud Bongkok, 10700 Thaitand

SITHIPORN)

associates

Tal 46024338351 Email: calibroden@sithiphorneom VCATITS 17025
CALSRATICH 3%
Cert. No. : ACC24008
Jub No, : VC67AC0058
Puges  : 2af3
Callbration Procedure : CP-AC03

Calibration Method :

“T'his equipment was calibrated by follow on IEC-60942-2003 Standard,

The sound pressure level, freguency and 1alal distwrtion of the sound calibrotor was measured using the reference
microphune.,

Condition of this result of calibration ;
1. Reference Sundard Instruments :

Iusirument Muoled Serinl Ne, Cert. No, Due Date
Waveform Generator 335118 MY52302742 EF-0010-23 07-F1:B-24
Digital Multimeter 334614 MY53220104 EEL.BP 3010266 13-FEB-24
Digital Multimeter 334614 MY33220076 EEL.BP 30/0267 13-FER-24
Digiwl Multimeter 334614 MY 60024273 EEL.BP 31/0266 14-FEB-29
Progranunable Atnuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenscr Microphone 4130 2977900 AA-1001-23 14-FEB-24
Measuring Amplilicr NA~ZKAI 34560495 AA-3002-23 14-FEB-24

Audio Analyzer AVR-3360A  V744BG6069 EF-0012-23 10-FEB-24

2, This result of calibration was found accurale vs shown on date and place of calibration fur this calibrated item only.

3. 'This certificale is waceable to the i

system of unit maintained at :
3.1 Notionul Instiwute of Metrolopy (Thailand).
3.2 Thailand Institute of Scienlific ond Technological Research (TISTR).




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A5+ 4891 irinihorn Road 8angbumru, Bungplud, Bangtok, 10700 Thatand
ol +60 24338131 Email: calibration@sithiphorn cam

SITHIPORN)

associates -

CALWRATION 5184

LTI 12028

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-351{1 Shimharn Read, Bargbum . BangElud, angrok, 10300 Tharland

SITHIPORN,

assachates

KSCTSL T 1T

CerL No, : ACC24008
Job No. : VCETAC0058
Pages 3 3ord

Hesult of calibration ;.

1. Sound pressure level

Specified sound Measured Deviated Acceplance

pressure level value value Uncertainty Tinit

dB) (dB) (dB) (dB) By

94 93.98 .02 0.14 0.40

2, Frequency

Specified Measured | Devinted Acceplunce

Frequency value value Uncertainly Timit

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

1000 1000.0 0.0 0.1 1.0

3. Total distortion

|— Measured value (% ) I Uncertainty (% ) | Acceptanco limil ( % _|
[ 0.8 | 0.10 | 3.0

L1

“The reported uneertainty is based an a standard uncertainly multplicd by coverage factor & = 2

or any value follawing culeulation, providing a luvel of conlidence of approximately 95 %

End of Callbratlun Certificate

Tol +56 24318331

CAISRATIGH DEox

Cert No. : ACL24074
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model ¢

Serial Ne.:

1D Ne.:

Candition As Found ;

Customer :

SOUND LEVEL METER

RION

NL~42 / Microphone UC-52 / Preamplificr NH-24
01122607/ 145554 /34373

RYG_FS0019

GOOD

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

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

a51-451/) Sirinthom Road, Bangbumru, Bangplud, Dangox, 10760 Tharand
Tol +56 2433 833) Email: calibrotion@sithiphorm cem

SITHIPORN
associates - -
lﬂb‘mﬂ)lm

Locafion : =
(230 £3)

Ambient Temperature : °C
Pressure : (1013 £3 ) kPa i i
Relative Humidity : (500 £20 ) Ya

Received Date :
Calibration Date :
Date of Issue :

L1 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Calibrated by :

Approved by :

This eertil is issued in wilh the

Nathakom Pisutpaisan

7 A

{ Thanakul Petchumi )

0f ISOAEC 17025 standand, may 1ol be reproduced

other than in full, excepl with the prior written approval of the hewd of Calibration Laboratory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 4511 Sirntisern Road Bangbumm Rangplud, Bangkok, 16700 Thaitand
Tel =6 2433 I3 Email : calibration@sithipharncam

SITHIPORN)
associates

NEETHLTYS 7028
CALSRATION G104

Cert. No. : ACL24074
Job No. 1 VC67ACU054

Pages : 20f8

Calibration Procedure ; CP-AC-0L

Calibration Methad :
This equipment was calibrated by follow on IEC-61672-3 (2013) Stendard fur sound level meter (SLM).

The SLM had tests to Acoustical and Elecirical signal tests of frequency weighting with Ancchaie chamber and Reference
Standard Instruments.

Far tests resulls of cach ilems were made by observation of cach Instruments display and also with SLM's display,

Condition of this result of calibration :

1. Reference Standord Instrumenis @

Instrument Model Serfal No. Cert, No, e Datg
Waveform Generator 332104 MY48017076 LF000%-23 07-FEB-24
Wavcfonn Generator 335i1B MY52302742 Er-0010-23 07-FEB-24
Digital Multimeter 3HM6LA MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY51220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 3H61A MY60024273 EEL.BP 3140266  |4-FEB-24
Programnble Aticnwator MAT-1070 62100114 -0011-23 08-FEB-24
Candenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-2KAl 34560495 ANA-3002-23 14-FEB-24

2. This result of calibration was found aceurale us shown on date and place of calibration far this calibrated item ouly.

3. This centiltcate is traceable o the i

system of unit maintained at :
2.1 National Tustitute of Metrology (Thailand),
3.2 Thailund Institute of Scicntific and Technoloyical Research (TISTR),

= Ll

Cert. No. : ACL24074
JabNo, : VC6TAC0054
Pages : 3ar8

Summary of Messurement Hesult ;.
Uncertainty Muximum-permitted
Parameter uncertainty of
{dB) N
meysurement (d1)
1. Absolulc scnsitivity 02 N/A
2. Self-gencrated noise 0.2 N/A
3. Acoustical signul tests of frequency weightings
125112 Q.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electricnl signal tests of frequency weightings
For 10 Hz to 4 kHz 3 0.6
For >4 kHz 10 10 kHz 0.3 0.7
For> 10 kHz2 to 20 kHz = 1.0
5. Frequency and time weightings at 1 kHz 0.2 02
6. Long - term slabilily 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tanc burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN
451-451/1 Slrinthom Road, Bangbumru, Bangplud, Bangkok, 10700 Mhniland associates -
Tol +6@ 2433 8331 Email: calibralion@sithiphorn.com G 1R
CAUBRATION 0T84
Cert. No. : ACL24074
JubNo. : VC67AC0054
Puges 40f8
Resultof calibration ;.
1, Absolute sensitivity
Reference Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
9.9 (93.98) u3.9 00 0.3
2. Sclf-gencrated noise
2.1 Norinal test
Measured Valuwe
(dB)

17.0

2,2 The microphone of the sound level ineler

was replaced by clecirical signal input device.

Frequency Muasured vulue
Weighting (dB)
A - weight 108
C - wright 17.0
Flat 227

3. Acousticul signal tests of frequency weightings

Meter free-ficld ncoustic respanse at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Ilz) o Acceptance
Flat C-weight A-weight =
Limits
125 0.4 04 04 215
1000 0.0 0.0 0.0 =10
3000 =14 =14 =13 5.0
7 AT
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,
452511 Sifintham Read, Banghurmry, Bangpiud, Bangkak, 10700 Thailand associates -
Tol +6824228331  Email: calibration@sithiphorn com NACTHL IS 17625
CALBZATION B34

7. Level lincarity on (he refercnce ievel range

Cert, No. : ACL24074
Job No. : YC§7ACU054
Pages : Gaff

Asticipated Mecasurcd Devisled Acceplance
Value Value Value Limits
(4B ) {dB) (dB) (dB)
137.0 137.0 0.0 £
136.0 136.0 0.0 + 1.1
135.0 1350 0.0 + Ll
134.0 1340 0.0 =1l
133.0 133.0 0.0 L1l
132,0 1320 0.0 EaA
131.0 131.0 0.0 £ 1.1
129.0 129.0 0.0 A
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 =11
114.0 114.0 0.0 =11
109.0 109.0 0.0 211
104.0 104,1 0.1 11
99.0 99.0 0.0 +1.1
94.0 9.0 0.0 =11
89.0 §9.0 0.0 + 1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 =11
62.0 69.0 0.0 =11
64.0 64.0 0.0 +1.1
590 39.0 0.0 =11
540 40 0.0 £ 1.1
49.0 49.0 0.0 £ 11
4.0 44.0 0.0 £ L1
39.0 39.0 0.0 el
34.0 34.0 0.0 1.1
30.0 30.0 0.0 111
29.0 23.0 0.0 =1}
280 28.0 0.0 211
21.0 170 0.0 1.1
26.0 26.0 0.0 k1.1
50 250 00 (NN

> Ll -

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45+451A1 Sirhlho n Raad, Bangbumru Bangplud Bangkok, 10700 Thuiland
Tol+66 24338331 Email: calibratien@sithiphomcom

SITHIPORN)

associates .

4. Electrical signal tests of frequency welghtiugy
Weighling network response with relulive to 1 kHz

Frequency Deviation from various froquency weighting response curve (di)
(Hz) ) i Acceptonce
Flat Ceweipht A-weight .
Limits
63 0.0 0.1 0.0 +2.0
125 0.0 0.1 0.0 1.5
250 0.0 0.0 0.0 £1.5
00 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.1 0.0 3.0
8000 0.1 0.1 Q.1 +5.0
5. Frequency and fimie weighlings al 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipoted | Mensured | Deviaed | Acceplance
Froquency Value Velue Valoe Limits
Weighting 4B) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.2
C - weight 94,0 94.0 0.0 +0.2
Flat 940 94.0 00 +0.2
5.2 Time weighting at | kHz
Aulicipan] Meusured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (d) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 9.0 94.0 0.0 +0,1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stabllity
SLM Display | SLM Display | Deviatd | Acceprance
Frequency at initial ot final Value Limits
Weighting (uB) 148) (dn) (dB)
A - weight 94.0 94.1 0.1 +03
> Ll
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,
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Cert. No. : ACL24074
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8. Level linearity including the level range control
Anticipaled Measured Deviated Acceptance
Range Value Value Value Limits
(dB} (dB ) (dB) (dB)
Aulo 94.0 94.0 0.0 L1
9. Tone lurst response
Time ‘Tone burst Anticipated Measured Devioted Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dn) (dB) (dB)
0.25 1 108.0 108.0 0.0 1.5:-5.0
Fast 3 8 117.0 117.0 0.0 1.0:-2.5
200 B0 134.0 [34.1 0. =0
Slow 2 8 108.0 103.0 0.0 1.5:-5.0
200 800 127.6 127.6 0.0 £1,0
0.25 1 99.0 98.9 0.1 1.5:-5.0
SEL 2 8 108.0 108.0 0.0 1.0 ;-2.5
200 800 128.0 128.1 Q.1 +1.0
10, Peak C sonnd level
Number of eycle Anticipated Measured Deviated Acceptance
n Value Value, Lepeak Value Limits
test signal (d8) (dB) (4B) (dB)
Canlinuous 133.0 133.0 0.0 1.0
One 136.4 1357 .7 +31.0
Number of eycle Anticipated Measured Deviated Acceptanee.
in Value Value Value Limits
test signal (dB) (dB) (uB) (dB)
Continuous 133.0 133.1 0.1 +2.0
Positive hall’cycle 135.4 135.2 -02 2.0
Negarive half cycle 1354 1352 02 £2.0

o DA -
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11. Overloud indicution
Measured valuc ( dB ) Deviated Aceeplance
Positive Negalive Value Limils
one-halt cycle onc-half cycle (dB) (dB)
895 89.5 0.0 £1.5
12. High tevel stability
SLM Display | SLM Display Deviated Acceptance
Frequency atinilial al final Value Limits
Weighting (dB) (dB) (dB) (dBB)
A - weight 137.0 137.0 0.0 0.3

The reported uncerainty is based on a standand uncertginty multiplied by coverage faclor & = 2
or uny value following calowlation,providi g a lavel of confid of i Iy 95 95
5%

End of Cullbratlon Certifieate
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Calibration Certificate
Equipment : SOUND LEVEL METER
Munufacturer : RION
Model : NL~42/ Microphane UC-52 / Preamplificr NH-24
Serial No.: 01222716/ 143832 /22763
1D No.: RYG_FS0020
Condition As Found : GOOoD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LI'D,
104 PHATTIHANAKAN 40, PHATTHANAKAN ROAD,
KIWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK. 10250 THAILAND.
Locution : = P
Y/ T
Ambient Temperature ; (230+3) oC /?f]wlrm i
Pressure : 1013 £3 ) kPu w
Relntive Humidity : (50,0 £20 ) Yo .
alils

Received Dale :
Calibration Date ;
Date of Issue :

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Calibrated by :

Approved by :

This certificate i

issied in

with the requi

Nuthakom Pisutpaisan

7T AN

( Thanakul Petchurai )

ol ISOALC 17025 stundurd, may not be repraduced

other than in full, except with the prior wrillen approval of the hicad of Calibration Labornatory.
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Tol +68 24338331 Email: calibration@sithiphorn com hiactlaCl Tol *46 24338321 Email: calibration@sithipharn com frepieiticon
Cert. No. : ACL24075 Cert. No. : ACL24075
Jab No. : VC6TACDO054 Job No. : VC67AC0054
Pages : 2of8 Poges @ 3of8
Calibration Procedure : CP-AC-01
Summary of Measurement Resnlt :
Calibration Method :
This cquipment wus calibrated by follow on IEC-61672-3 (2013) Siandard for sound level meter (SLM). Uncertainty Meaximum-permitied
“The SLM had tests 1o Acoustical and Glectrical signal tests of’ frequuncy weiphling with Anechoie chamber and Reference Purameter uncertainty of
Standurd Instruments, (dn) measurement (dB)
For tests results of euch ilems were made by obscrvation of each Instrwments display ond also with SLM's display. 1. Absolute sensitivily 02 NIA
2. Sclf-generated noise 02 N/A
Condition of this result of calibration : ). Acouslival signal tests of lrequency weightings
L. Reference Standard Instruments : 125 Hz 0.3 0.6
Instrument Maodel Serial No. Cert. No, Due Date 1000 Hz 0.3 0.6
Wavelorm Generalor 332104 MY4B017078 EF-0009-23 07-FEB-24 2000 Hz. 0.3 0.7
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24 4. Electrical sipmal tests of {requency weightings
Digitl Multimeter 3M61A MY53220104 EEL.RP 30/0266 |3-FEB-24 For 10 Hz o 4 kHx, 03 0.6
Digital Multimeter 13461A MY353220076  EEL.BP 2940266 13-FEB-24 For>4KHz 10 10 K[z 03 0.7
Digital Multiineter 344614 MY60024273  EELBP 3140266  14-FEB-24 For > 10 KHz 1o 20 KiLz : 10
Progrummuble Attenuator MAT-1070 62100114 EF-0011-23 0B-FEB-24 5. Froguency and time weightings al | kHz 0.2 02
Condenser Microphane 4180 2977900 AA-1001-23 14-FEB-24 6. Lang - torm stability 0.1 0.1
Measuring Amplifier NA~IZKAL 34560495 AA-3002-23 14-FiB3-29 7. Level lincarity on the reference level range 02 0
2. This result of calibration wos found aceurate as shown on date und place of calibration for this calibrated ftem ol 3. Lovel linearity ineluding the level runge control ubl 0.3
3. This cenificate is taceable to the i system of unit maintained at ; gilonc burst response = b
10, Peak C sound level 02 033
3.1 National Instinue of Metrology (Thailand), 11, Overlood mdication 02 025
3.2 Thailand [nsfitate of Scientific and Technological Rescurch (TISTR). 12, High level stability 01 0l
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4sl-45141 Sirintharn Readl, Dangbum, Dergplud, Bangkok, (0702 Thaland associates
Tel 45624338531 Emoil’ calbraten@sithiphorncony "‘""“"l';:m
Cert No. : ACL24075
Job Nv. : YC67ACN0S4
Pages 4or8
Result of calibration ;.
1. Absolute sensitivity
Refercnee Measured Acceplunce
Acoustic Signal Value Deviation Limit
(dB ) (dB) (dB) {dB)
93.9 (93.98) 93.9 0.0 H),3

2. Self~gencrated noise
2,1 Normul test

Meusured Value

(dB

)

144

2,2 The microphone of the sound Jevel meler was replaced by elecrrical signal input deviee,

Frequency Measured vulue
Weighting (dB)
A - weight 11.6
C - weight 177
Flat 2.6

3 A fical slgnal lests of freq

Meler free-field acoustic response at a level of 44 dB

Frequency Deviation from various frequency weighiing response curve (dB)
a Acceptance
(Hz) Flat Cowsight | A-weight SPAnes
Limits
125 0.3 03 0.5 =15
1000 0.1 0.1 0.1 =10
$000 -0.7 -0.6 0.6 +5,0
o LT
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN
451-431/1 SInnthorn Road, Bangbumry, Bangplud, Bangkok, 10700 Thailand assaciates
Tol. +08 2333 8131 Email: calioration@sitvpharn cam *‘-"‘*""x
Cert. No. : ACLZ4075
Job Nu.  : YCETACHIH
Pages  : GofB

7. Level linearity on the reference level

range

Anticipated Measnred Devialed Agceplance
Value Value Vihse Limits
{dB ) {dB) (dB ) {dB)
137.0 131.0 0.0 & 1.1
136.0 136.0 0.0 x1.1
1350 135.0 00 =11
134.0 1340 00 = L1
133.0 113.0 0.0 Ea A
132.0 132.0 0.0 £l
1J1.0 1J1.0 0.0 i
129.0 129.0 0.0
124.0 124.0 0.0
119.0 119.0 0.0
L14.0 114.0 0.0
109.0 109.0 0.0
104.0 104.0 0.0
99,0 99.0 00 2 L1
94.0 94,0 0.0 =11
89.0 89,0 0.0 +1.1
R4.0 34.0 0.0 L}
79.0 79.0 0.0 211
74.0 74.0 0.0 1,1
69.0 69.0 0.0 L1
64.0 64.0 o0 &1l
9.0 52.0 0.0 k1
540 53.9 -0.1 11
9.0 49.0 0.0 + 1.1
4.0 439 0.1 L1
39.0 38.9 0.1 + 1.1
34.0 339 0.1 w11
30.0 299 0.1 £ L1
29.0 28.9 0.1 1.1
280 21.9 Q.1 =11
27.0 269 0.1 £ L1
26,0 25.9 0.1 L1
250 249 0.1 01

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Siintharn Road Ganghurmry, Bangpiud Bangkak 10740 Tholland
€mail: caiibration@sithiphericam

To), 466 2432 82321

SITHIPORN,

associates
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4. Efectrical slgnul tests of frequency weightings

Weighting network response with relative 10 1 kHz,

CALIBEATICN 0084
Cert. No. : ACL24075
Job No. : VC6TACA0S4
Pages : SofB

Frequency Deviation from various frequency weighting response curve (dB)
(Ha Al anee
) Flat Coweight | A-weight iy
Limils
63 0.0 0.0 0,1 420
125 0.0 0.0 0.0 £1.5
250 00 0.0 0.0 £1.5
500 00 0.0 0.0 £1.5
1000 0.0 0.0 0.0 £1.0
2000 00 0.0 0.0 42,0
4000 00 0.0 0.0 +1.0
3000 0.0 0.1 0.1 +5.0
5. Frequency and thne welghtings nt 1 kHz
5.1 Frequency weightings ol t kHz
Anticipated | Measured Deviated | Aceeplance
Frequency Value Value Value Limits
Waghting (dB) (dB ) (dB) (dB)
A - weigh 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 £0.2
Flal 94,0 94.0 0.0 20,2
5.2 Time weighting at 1 kHz
Anticipated | Mcasured | Devialed | Accepuncw
Frequency Valug Value Volue Limits
Weighting (di3} (dB) (dB) (dD)
Fast 94.0 94.0 0.0 +0.,
Slow 94.0 94.0 0.0 =0.1
Leq 94.0 94.0 0.0 £0.1
6, Long - term yiabilily
SLM Display | SLM Display | Deviated | Accepiance
Frequency atinitial at final Value Limits
Weighting (dB) (dB} (dB) {dB})
A - weight 94.0 94.0 0.0 +0.3 léc/
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
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8. Level linearity including the level range contral
Anticipated Mensured Deviated Acceplance
Range Value Value Value Limils
(dB) (dy) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Tb Cyele Value Value Value Limits
Weighting (ms) (de) (i) (dB) (dB)
025 1 108.0 107.9 0.1 15:-50
Fasl 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 =1.0
- 2 3 108.0 108.0 0.0 1.5:-5.0
200 800 127.6 127.6 0.0 1.0
025 1 99.0 98.9 0.1 1.5:-5.0
SEL 2 8 10B.0 108.0 0.0 L0;-2.5
200 300 1280 128.0 0.0 =1.0
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Aceeptance
in Value Value, Lepeak Valuc Limits
fest signal (dB ) (dB) (dB) (dB)
Continuous 131.0 133.0 0.0 3.0
One 136.4 135.3 -1l 3.0
Number of ¢ycle Antcipated Meusurcd Deviasted Acceplance
in Value Vaolue Value Limits
test signal (uB) (dB) (dB) (dB)
Conlinuous 133.0 133.0 0.0 2.0
Pasitive hall cycle 1354 135.2 0.2 2.0
Nepative half cyele 1354 135,2 0.2 2,0

7
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11. Overload Indication
Measured value (dB ) Deviated Acceplance
Positive Negalive Valie Limits
one-hall'cycle | ane-halfeycle (dB) (dB )
§9.7 89.5 -0.2 *l5
12. High level stubility
SLM Display | SLM Display Devialed Acceplance
Frequency atinitial at final Value Limits
Weighting (dB) (di3) (dn) (dB)
A - weight 137.0 137.0 0.0 +),3

The repurted uncertainty is based on a standurd uncerwinty mulliplied by covernge fuctor £ - 2

ar any value following calculat

providing u lavel of

End of Culibration Certificate

of i 95%
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

RION

RYG_FS0022

Condition As Found : GOoD

Customer :

SOUND LEVEL METER

NL~42 / Micruphane UC-52 # Preamplifier N1I-24
01222723 7143841 /22770

ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Lecation : b

Ambient Temperuture : (230 £3)
Pressure (1013 =3)
Relative Humidity : (500 +20 )

19 JANUARY 2024
25-26 JANUARY 2024
29 JANUARY 2024

Received Date :
Calibration Date :
Date af Issue :

Calibrated by :

Approved by :

kPa

%

: TofB

Nuthakom Pisutpaisan

7 A

(

Thanokul Pelchurai )

This certificale is issurd in accondance with the requirements of ISOAEC 17025 siandard, mwy not b reproduced

other thanin full. except with the prior wrilien upproval of the head of Calibration Laboratory.
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. : ACL24094 Cerl. No. : ACL24094
: VC6TAC0058 Jab No. @ VC6TACU058
: 20f8 Pages  : 3ord
Calibration Procedure ; CP-AC-01
sSummary of Measurement Result ;.
Calibration Method :
This equipinent was culibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncerlainty Maxlmum-permiited
The ST.M had tests to Acoustical and Electrical signal tests ol [requency weighting with Anechoic chamber and Reference Parameter uneertainty of
Seandard Instruments. e mieasurement (UB)
For tests results af cach ilems were made by obscrvation of cach Instruments display and also with SLM's display. 1. Absolule sensinvity 0.2 NA
2, Selfpeneraied noise 0.2 NiA
Condition of this result of calibration : 3. Acoustical signal tests of frequency weightings
1. Reference Standard Instnuments : 125 Hz 0.3 0.6
Instrument Model Serial No, Cert. No, Duc Dute 1000 Hz 0.3 0.6
Waveform Generalor 33210A MY48017076 E1-0009-23 07-FEB-24 8000 Hz 03 .7
Waveform Generalor 335118 MY52302742 EF-Qu19-23 07-FEB-24 4. Eleciricul signal tests of frequency weightings
Digital Multimeter 33461A MY33220104 LLL.BP 3070266 13-FEB-24 For 10 Hz 104 kHe 0. 0.6
Digital Mulfimeter 33461A MYS32200%6  EEL.BP 20/0266 13-FLB-24 For ~4 kHz 10 10 Kliz 03 07
Digital Multimeter 344614 MY60024273  EEL.BP31/0266 14-FEB-24 Tor > 10 kHz t0 20 kHz 0
Programmable Attenuatar MAT-1070 621001 14 EF-0011-23  08-FEB-24 5. Frequoncy and time weightings at 1 iz 02 T
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24 6. Long - werm stability 0.1 0.1
Measuring Amplitier NA-42KAl 34560495 AA-3002-23 14-FCB-24 7. Level linearity on the reference level range 02 03
2. This result of alibration eas found aecurate s shown an date and place of calibration for this eslibrated i oaly. 8. Lovel lincarlty including the lovel range conol b2 9
6 Frem— . . 9, Tone burst esponse 0.3
3, This certilicate is traceable to the. system ol unit a:
10, Peak C sound level 0.2 0.35
3.1 Nationa! Institute of Metralogy (Thailand). 1L. Overload indication 02 025
3.2 Thailund Institute of Scientific und Technological Rescarch (TISTR). 12. High level subility 01 .l

7 Ll
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ResultoCealibration ;.
1. Absolute seositivity
Refenmce Measured Acceplance
Acoustic Signal Value Devialion Limil
(dB) (dB) {dB) (dB)
93.9 (93.98) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal lest

Meusured Value
{dB)

14.8

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

45F451/1 Sirinthorn Road. Bangburmiu, Bangplud, Eangkok, 10700 Thaiand

Tol 486 2432 873}

Email: calibration@sithiphorn.com

SITHIPORN

associates .-

NSCTISITE 19355
CALBRATION 0301

4. Electrical slgnal fests of frequency weightings

Weighting netwark response with relafive to | kHz.

Cert. No. : ACL24094
Job Na. : VC67AC0058
Puges : Sof8

2.2 The microphone of the sonnd level mcter was replaced by eleetrical signal input device,

Frequency Measured value
Weighting (uB)
A - weight 120
C - weijght 18.4
Flat 24.1

1 signal tests of [req

Meter free-field acoustic response ot a level of 84 dB

Frequency Devialion [rom various frequency weighting response curve (dB)
(Hz) X ; Acceptance
Flut C-weight A-weight L,
Limits
125 0.4 0.4 04 +15
1000 0.0 0.0 0.0 =10
8000 0.7 0.8 0.7 5.0
7 ket -
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN)
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7. Level linearity on the reference leve! range
Anticipaied | Measurcd Devisted | Aceepuunce

Value Value Value Limirs
(dB} 1dB) (dB) (dB)
137.0 137.0 0.0 = L1
136.0 136.0 0.0 + 1.1
135.0 125.0 0.0 =11
134.0 134,0 0.0 =11
133.0 133.0 0.0 + L)
132.0 132.0 0.0 =L!
131.0 130 0.0 = 1.}
129.0 129.0 0.0 LA |
124.0 124.0 0.0

119.0 119.0 0.0

114.0 114.0 0.0 3 A
109.0 109.0 0.0 L1
104.0 104.0 00 = LI
99.0 9.0 0.0 £ 11
94.0 2.0 0.0 11
89.0 89.0 0.0 XA
£4,0 B4.0 0.0 + 1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 L1
69.0 59.0 0.0 =Ll
64.0 61.0 0.0 k1.1
39.0 59,0 0.0 =11
54,0 54.0 0.0 1.1
49.0 49.0 0.0 1.1
44.0 4.0 0.0 + 1.1
19.0 9.0 0.0 Ll
34.0 34.0 0.0 LA ]
500 300 0.0 £1.1
29.0 29.0 00 =Ll
28,0 281 0.1 211
27.0 27.1 0.1 £ 1.1
26,0 26,2 0.2 1.1
25.0 251 0.1 211

Froquency Devialion from various frequency weighting response curve (4B)
(Hz) ’ ) Acceptance
Flat C-weight A-weight i
Limils
63 0.0 0.0 0.1 +2.0
125 0.0 0.1 0.0 A5
250 0.0 00 0.0 .5
500 0.0 0.1 0.0 2l
1000 0,0 0.0 0.0 =10
2000 0.0 0.1 00 24
4000 0.0 0.0 0.0 .0
8000 0.0 0.l 01 #50
5. Frequency and tlme weightings ut | kHz
5.1 Frequency weightings at | kHz
Anticipated | Mensared | Deviated | Acceptanee
Frequency Value Value Value Limis
Weigliting (dB) (4B ) (dB) (dB)
A - weight 94.0 94,0 0.0 =02
C - weight 94.0 94,0 0.0 0.2
Elat 94.0 94.0 2.0 =0.2
5.2 Time weighting at 1 kiz
Anticipated Measurcd Deviated Acceplance
Frequency Value Value Value Limits
{(4B) (dB) (dB)
Fast 940 94,0 0.0
Slow 54.0 9490 00
Loq 94,0 91,0 00
6. Long - term stahility
SLM Display | SLM Disploy |  Devisted | Acecpance
Freyuency at initial al final Value Limits
Weighting (dB) (dn) (dB} (dn)
A = weight 94.0 94.0 0.0 £03
oy
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8. Level linearity including the level range cuntrul
Anlicipated Measured Deviated Aceeplance
Range Value Value Value Limits
{dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =11
9. Tune burst response
Time Tone burst Anlicipated Measured Devialed | Acceptance
B duration. Th Cycle Value Vujue Vulue Limits
{(ms ) (dB) (dB} (dB) (dB)
0.25 | 108,0 107.9 0.1 1.5;-5.0
Fust 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 1.1 0.1 £1.0
Slow 2 8 108.0 108.0 0.0 1.5;-50
200 800 127.6 127.6 0.0 +1.0
025 1 99.0 98.9 0.1 L.5;:-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 12R.0 128.0 0.0 £1.0
10. Pesk C svund level
Nuunber of cycte Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Valie Limils
test sigmal (dp ) (dB) (dB ) (dB)
Continuous 1330 1330 00 10|
One 1364 136.3 -0.1 £3.0
Numiber of cyele Anticipated Mcasurced Devinted Accepunce
in Valu: Value Value Limits
test sigrial {dB) (d3) (dn) (dB)
Continuous 133.0 132.9 0.1 2.0
Positive hall cycle 135.4 135.1 .3 2,0
Negatve half cycle 135.4 135.1 0.3 £2,0

byt -




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

481-451/1 Sinthor Raad Bangbumru Bangplud Bangrok 10700 Thalland
Tol 468 2433 8331 Email: callbraticn@slthiphorn com

SITHIPORN
associates -/

MECTITE 1028
CAUBRATION (353

11, Overlond indjcution

Cert. No. : ACL24094
Job No. : VC67ACOSE
Pages : Bol8

Measured value ( dB ) Deviated Acceplance
Positive Negulive Value Limis
one-half cycle | one-half cycle (dB) (dB)
8.8 89.6 -02 1.5
12, High level srahillty
SLM Display | SLM Display Devisted Acceplanee
Frequency alinilial at finol Volue Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 1370 0.0 0,3

The reparted uncertinty is based on a standord uncertainty mulliplicd by coverpe fuctor £ = 2

or any value following a luvel of

e End of Calibration Certificute

dence of imatcly 95 %

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4B1-451/1 Shintharn Rood, Bangoumn, Bangpiud, Bangkok, 10700 Thallana
Tal, 166 2437 831

SITHIPORN;
associates 7

Emai: callbiation@sithiphorn com

Cert. No. : ACC24037

Puges @ tol3

Calibration Certificate

Equipment ¢ SOUND CALIBRATOR
Munufacturer : RION

Model : NC-714

34178123

RYG_Fs$021s

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP {THAILAND) CO., L1D.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHE I SUAN LUANG.

BANGKOK, 10250 THAILAND,

Laocation : =

Ambient Temperature : (230 £31) °C

Pressure : (1013 £3) kPa APFROVED BY
Relative Humidity : (500 :20) %

i

NEXT CAL. DATE

Recceived Date : 0% AUGUST 2024
Culibrution Date : 23 AUGUST 2024
Date of Issuc : 26 AUGUST 2024

Calibrated by : Nathakorn Pisulpaisan

7T Rl

( Thanakul Perchurai )

Approved by :

This certificate is i

sued in J with tha

of ISOAEL 17023 standurd, may not be reproduced

other than in (ull, except with the prio written approval of the head of Calibrution Laboratory,

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A51-3941 Siintham Roas, Senghumi Gangplud, Bengkat. 19700 Thalland
Tel +060 2433 A3N Emnd catbration@sithipham cem

SITHIPORN;
associates 7

NSCTISKTS 12025
CALBARTION 834

Callbration Procedure : CP-AC-03

Calibration Method :

Cert. No. : ACC24037
Job No. : VCGTACOL40
Puges  : 20f3

This equipment was calibrated by fallow on IEC-G0942-2003 Standiar,

The sound pressure level, frequency and total distortion of the sound calibrutar was measurcd using the reference

microphane,

Condition of this resulf of calibration :

L. Reference Standard Instruments :

Insrument Mogel Serinl No. Cert. No, ue Date
Wavelorm Generutor 3351IB MY32302742 EF-0007-24 05-FEB-25
Digital Multimeter 3HM61A MYS53220104  EGL.BP 2140267 13-FEB-25
Digitol Multimeter 3M61A MYSI20076  FEL.BP 200267 15-FER-25
Digilal Multimeter 334614 MY60024271  EEL BP22/0267

Progrummable Altenuator MAT-1070 62100114 EF-0008-24

Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAl 34560495 AA-3001-24 05-|

Audio Analyzer AVR-3360A  V744B6069 EF-0009-24 09-FEB-25

2. This result of calibration was found accurate as shown on dale and place of calibration for this calibrated ilem only,
3. This centificate is traceable (0 the inteniational systemm of unit mainwined at ;

3.1 Nationol Institute of Merrology (Thailand).

3.2 "Thailand lnstitute of Scientific and Technological Rescarch (TISTRI,

5 Al

SITHIPORN ASSOCIATES CO., LTD.

L
CALIBRATION LABORATORY SITHIPOR N/
45451/l Sinthom Road, Bangoumry, Bangplud, Hangkok, 10700 Thailand associates
Tol +85 2433 8231 Ennail: calibration@snhiphorn cam NSCTISITS 17025
CALMAMATION 3534
Cert. No. : ACC24037
Job No. : YC67ACD140
Poges  : 30f3
Result of calibration ;.

1. Sound pressure level

Specified sound Meusured Deviated Acceplance

pressure level value value Uncertainty Linait

(dB) (dB) (dB) (dB) (dB)

94 94.06 0.06 045 0.40

2. Frequency

Specified Measured Deviated Acceplance

Frequency value value Uneertointy Timit

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

1000 1001.4 0.1 0.1 1.0

3. Total distortion

| Mowsuredvaluo (%) | Grorainty (70) | Acceptance fimit ( %
| 2.02 | 0.10 | 3.0

Mhe reported uncertainty is based on o standard uncertsinty multiplied by coveruge lictor & = 2

or any valie following caleulution,providing 4 lavel of confidence of upproximately 95 %

Enud of Culibration Certiftcute

Lok -




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-351 Skilnthorr fead, Bangbumni, Nang
Tal +83 2433 B35

Emal, calitration e aihipt

il Bungkok, 10709 Thalland

"om.com

&

Ef“%g

SITHIPORN,

associates

1T
e

Pages

Calibration Certificate

Equipment :
Munufacturer :
Model :

Scrial No.:

ID Nu.:

Condition As Found :

Customer :

Locatian :

Ambicnt Temperature ;
Pressure :

Relative Humidity :

Reeeived Date :
Calibrution Dale :
Date of Issuc :

SOUND LEVEL METER

RION

NL-42A / Microphone UC-52 / Preamplifier NH-24
0V623392 / 198639 /26420

RYG_FS§0617

GOOD

ALS LABORATORY GROUP (THAILAND) CO,, LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAR,
KHWAENG PHATTHANAKAN, KIET SUAN LUANG,
BANGKOK. 10250 THAILAND,

(230 £3)
(1013 £3)
(500 £20 )

05 JANUARY 2024
12-15 JANUARY 2024
16 JANUARY 2024

Calibrated by :

Approved by :

i
kPa

(

Nathakom Pisutpaisan

77 A

Thannkul Petchuri

This certificate is issued in uccordance with the requinements of ISOALEC 17025 stundard. may not be reproduced

other than in full, except with the prior wrilten approval of the liead of Calibralion Laboralory.

SITHIPORN ASSOCIATES CO,, LTD.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-351/) Sirinthern Rood, Bangbumiy, Bangplud, Bangkok. 19700 (hafland

Tol, +30 2433 8331

SITHIPORN

associates -

Calibration Procedure :

Calibration Methed :

CP-AC-01

This equipment was calibraied by follow on TEC-61672-3 (2013 Standard for suund level meter (SLMm).
The SLM had tests to Acoustical and Elcctrical signal tests of frequency weighling with Anechoic chamber and Reference

Slandsrd Instrumcnts,

For tests results of cach items were made by observation of each Insiruments display and also wilh SLM"

Condition of thls result of calibration

1. Reference Standard Tnstnunents :

Instrument Maoge)
Waveform Generator 33210A
Wavetorm Generalor 335118
Digital Multimeter 3M6IA
Digiwl Mullimeter 334614
Digital Multimeter 34461A
Progrummable Attenustar MAT-1070
Candenser Microphone 4180
Muasuring Amplifier NA-2KAT

Serial Ny,
MY4R017076
MY52302742
MY53220104
MY53220076
MY6i0024273

62100114

2977900

34560495

Cert No,
EF-0009-23
EF-0010-23

ECL.BP 30/0266

.BP 29/0266

EEL.BP 31/0266
EF-0011-23
AA-1001-23
AA-3002-23

Ema; . canbration@sitlipharn cam NSCTISI YIS 17025
CALIBAATION 384
Cert. No. : ACL24033
Jab Ne. : VC6TACA052
Pages : 2af8

's display.

Due Date
07-FEB-24
07-1LB-24
13-FEB-24
13-FEB-24
14-FL:R-24
08-FEB-24
14-FEB-24
14-FEB-24

2. This result of calibration was found accurate s shown gn date and place of calibration fur this culibrated fien only.
3. This centificatc is traecable 10 the infernational svstem of unit maintained al ;

4.1 National Institute of Metrology (Thailand),

32 Thailand Instilute of Scientific and Technological Research (TISTR).

;—.w\,_

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

CALIBRATION LABORATORY

451431 Sirintham Road. Fanghumru, Bangplud, Eangkat, 10703 Thailand

SITHIPORN

associates

SITHIPORN I
451-451f1 Sluntharm Road, Bengburny, Bangplud, Bangeok, 10703 Thattond associates i
ToL+e824338331  Emal colibrarien@sithiphara com el
Cert. No. : ACL24033
Job No. : VC67AC0052
Pages  : 3of8
Summary of Measurement Result ;.
Uncertainty Maximum-permitted
Purameter uncertainty of
an meusurcment {dB)
1. Absolule sensitivity 0.2 N/A
2. Selfyencraied noise 0.2 N/A
3. Acoustical signul tests of frequency weiphtings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
+. Electrical signol rests of (requency weightings
For 10 Hzto 4 kllz 0.3 0.6
For > d kHz ta 10 kHz 0.3 0.7
For > 10 kl1z lo 20 kHz 1.0
5. Frequency and time weighlings ot 1 kHz 0.2 02
6. Long - term stabilitly 0.1 0.1
7. Level lincurity on the reference level ringe 0.2 0.3
8. Level linearity including the level mnge contral 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sonnd tevel 0.2 0.35
11. Overload indication 0.2 0.25
12, High level stbilily 0.1 0.1

?:42;4:‘_ .

N ’ NLLTIELTIS 1 PO2S
Tel. +68 2433 2131 &mal: calisration@sithlphorm.com porip s
Cert. Na. : ACL24033
Job No. : YC67AC0052
Puges dof
Result of ealibration ;.
1. Absolute sensitivity
Reference Measured Acecplunce.
Acouslic Signal Value Deviation Limit
{dB) (dB) (dB) (uB)
93.9 (93.98) 93.9 0.0 0.

2, Self-gencrated noise
2.1 Normal test

Measured Value
(dB)

14.8

2.2 The microphone ol the sound level meter was repluced by clecirical signal input device,

Frequency Mecasured value
Weighting (dB)
A - weight 13.8
C = weight 20.6
Flat 26.1

3. Acousticul vignul tests of frequency weightings

Meter free-field acoustic response al a level of 84 dB

Trequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Coweight | A-weight Retplagce
Limits
125 0.1 0.1 Q.1 %15
1000 0.0 0.0 0.0 =1.0
BO0O 1.2 13 1.3 5.0




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-351 Sirinthom Road, Bangburru, Bangplud, Bangkok, 10700 Thailand
€mai: calibralion@sithiphorneom

Tl +08 2433 8431

SITHIPORN)
associates -

NSCTISITIS 17025
CAUBRATION 0334

Cert. No, : ACL2403)
Jab No. : VC67AC0052
Pages  : 5o0f8

4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz.
Frequency Deviation from vasious frequency weighting response curve (di)
(Hz) ; - Acceptance
Flat Coweight | A-weigla -
Limits
63 0.0 00 0.0 420
125 0.0 0.1 0.1 +1.5
250 0.0 0.0 0.0 £1.5
500 0.0 0.1 00 £1,5
1000 0.0 00 0.0 +1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 2.0 0.0 3,0
2000 0.0 0.1 0.1 45,0
5. Frequency ond fime welghungs ut T kHz
5.1 Frequency weightings at | kHz
Anlicipated Measured Deviated Acceptaice
Erequency Value Value Value Limits
Weigliting (dB) (dB) (d8) (dB)
A - weight 94.0 94.0 0.0 02
C - weight 94.0 94.0 0.0 +0.2
Flut 91,0 94.0 0.0 =0.2
5.2 Time weighting at | kHz
Anticipaird Measured Devialed Acceplance
Frequency Value Value Vulue Limits
Weighting (4B) {dB) (dB) (dB )
Tast 91.0 94.0 0.0 =0,1
Slow 94.0 94.0 0.0 0,1
Leg 94.0 94.0 0.0 =0,1
6. Long - ferm stabllity
SLM Display | SLM Displuy | Devisted | Acceptance
Frequuncy a1 inifial at finsl Value Limits
Weighting (dB) (dB) (dB) (4B )
A - weight 94.0 94.1 0.1

2.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A5E45\/ Slnntharn Roa, Eangburmiy, Bangalud, Rangkak. 10700 Thailond

SITHIPORN,

associates

Tal, +66 2433 8331 Email: calibralian@s thiphorn.cam m\':f.:;:‘;':
Cert. No. : ACL24033
JobNu. : VC67AC0052
Pages : TofB
8. Level linearlly including the level range conirol
Anticipated Measured Deviated Acceptance
Ranpe Volue Value Value Limits
(dB) (dB) (dB) (dB)
Aulo 94.0 94.0 0.0 =11
9. Tone burst response
Time Tone burst Anlicipated Measured Deviated Acceplance
duration, To Cycle Value Value Value Lirits
Weighting (ms) (d8) (dB) (dB) (dB)
0235 1 L08.0 108.0 0.0 1.5;-5.0
Fast 2 8 1170 117.0 0.0
200 8OO 134.0 134.1 0.1
Stow Z & 108.0 108.0 0.0
200 800 127.6 127.6 0.0
025 1 99.0 98.9 0.1
SEL 2 3 108.0 108.0 0.0
200 800 128.0 128.1 0.1
10. Peak C sound level
Number of cycle Anlicipared Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
(ost signal {dB) (dB) (dB) (dB)
Conlinuous 133.0 133.0 0.0 +3.0
One 1364 136.0 .4 1.0
Number of cycle Anticipated Meusured Deviated Aceeptance
n Value Value Value Limits
test signal (dB) {dB) (dB) (dB )}
Continuous 133.0 113.0 0.0 20
Posilive half cycle 1354 135.1 0.3 2.0
Negative half eycle 1354 135.1 0.3 2.0

72 L

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sinnthorn Road, Bangbumey, Bangplud, Bangkok, 10704 Thaitand

Tol. +68 2433 833}

Emall: calioralian@sithishorm.com

SITHIPORN/

associates

NRCTHAT 13003
EALERATON 183

7. Level llnezrity on the reference level range

Cert. No,
Job Na,
Pages

Aniicipated | Measured | Dovisted | Acecpnce
Value Value Value Limits
(dB) (dB) (dB) (aB)
137.0 137.0 0.0 £ L1
1360 136.0 00 L1l
1350 135.0 0.0 1
1340 134.0 04 1.1
133.0 1330 00 11
1320 1320 00 £
131.0 1310 0.0 11
120.0 1290 00 ‘1.0
1240 124.0 0.0 1.1
119.0 1190 00 [N
114.0 1140 0.0 + L1
109.0 109.0 0.0 kLI
1040 1040 00 =1
9.0 99.0 0.0 +1.1
940 94,0 00 +1.
89.0 89.0 0.0 + L1
84.0 84.0 0.0 L1l
79.0 79.0 0.0 & LI
74.0 74.0 0.0 =11
69.0 69.0 0.0 1.1
64.0 640 [ £LI
59.0 590 0.0 1.1
540 54.0 0.0 £ 11
490 490 0.0 £ 1.1
44.0 440 0.0 £l
390 39.0 0.0 +1.1
340 340 0.0 il
30.0 300 0.0 £ L1
290 290 0o
280 250 00
21.0 7.1 0.1
260 26.1 0.1
250 25.1 [

. 2 ACL24033
£ VC67ACNS2
: 608

7 Lkt

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

Aar48HISinnher Rood, Dary
Ted +28 2433 353

_—

11. Overload indication

If cycle

12, High level stubility

Frequency
Weighting

SLM Display

FEUTIL Bongplud, Bengek 19700 Thaiand
Email* cetbention@uthiphemcem

Daviated

Negative
anc-half cycle

Value
(dB)

at initial
(dB)

SLM Display

At final
(dB)

SITHIPORN)

associates

NSCTISTIS 17025
CALmAATION 2351

Cert. No. : ACL24033

Jul

Pagey

Aceeplance
Limits
(dB)

Deviated
Value
(dB)

Accept

Limits
(dB)

b No. : VC674c00s2

: dorg

tance

The reporied URceriinty is based un a standad wncertainty multiplied by caverage fctor £ = 2

orany value following

Providing a favel of

End of Calibration Certifleate

ik of - "

5 %%
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SITHIPORN ASSOCIATES CO., LTD. S, SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPOAN, % CALIBRATION LABORATORY SITHIPORN,
- X . e 45143111 Sinnthoin Road, Eangbumry, Dengelud, Aar.gkak. 12700 Thailand assoclates -
451-2511Sinnthom eacd, Bangbum, Bangplud, 2angiy, 10700 Tharand - ] rmai : caibralion@s thphorn com WECTHETS 17028
Tel «B6 24331831 Ema. . calbrallonzasithiphormecent CALIAATION T334
Cert. No. : ACL24034
Cert. No, : ACL24034 Job No. : YCGTACU052
Pages : lol8 Puges :20f8
Ca]ibration Cerﬁﬁcate Calibration Procedure : CP-AC-0]
Equipment : SOUND LEVEL METER Calibration Method :
Manufacturer : RION ‘This equipment wus calibrated by follow on JEC-61672-3 (2013) Standsrd for sound level meler (SLM}.
Model : NL-42A / Microphone UC-52 / Preamplifier NIH-24 The SLM had Lests 1o Acouslical and Elevtrical signal tests of frequency weighting with Anechoic chamber and Refenmee
Seriul No.: 00623393 7 198640 /26421 Standard [nstrunents,
1D No.: RYG_FSU618 For tests results of each items were made by observation of each Instruments display and also with SLM's display.
Condition of this result'of calibration :
Condition As Found : GooD T. Reference Standaurd Instruments ©
[ustrument Mogel Serinl No. Cert, No, Due Dare
Customer : ALS LABORATORY GROUP (THAILLAND) CO,, LTD, Wauveform Generator 332104 MY48017076 EF-QUuy-23 07-FEB-24
104 PHATTHANAKAN 40, PIIATTITANAKAN ROAD, ‘Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
KI'WAENG PHATTHANAKAN, KHET SUAN LUANG, Digital Mulumeter 13461A MY53220104 :L.BP 30/0266  13-FEB-24
BANGKOK, 10250 THAILAND. Digita] Multimeter 13461A MY53220076 LEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266  14-FEB-24
Location : . TR %7 Prograrmmable Attennator MAT-1070 62100114 EF-0011-23  08-FEB-24
Ambicnt Temperature : (230 £3) C AOVEN BY o St i Condenser Microphone 4130 2977900 AA-100123  14-FEB-24
Pressure : (1013 £3) KPa Measuring Amplifier NA~2KAL 34560495 AA3002-23  |4-FEB-24
Relative Humidity : (50,0 £20) % Bl
' . f i 1 J[Ei H 2. This result of ealibration was found accurate us shown on date and piace of calibruliun for this calibrated item only,
Received Date : 05 JANUARY 2024 T LAt L :.. i) 3. This certificale s tracesble to the intemationol system of unit maintained of :
Culibration Date ; 12-15 JANUARY 2024 3.1 Nationu! Inslitute of Metrology (Thoiland).
Date of Issue : 16 JANUARY 2024 3.2 Thailand Institute of Scicntific and Technalogical Research (TISTR).

Calibrated by : Nathukom Pisutpaisan

Approved by : 7 w‘_
<

( Thanakul Petchurai )

This cenificatc is issued in ([ wilh the requi of ISO/IEC 17025 stundard, may not be repraduced

other Gun o full, excepl with the priar written approvul of the head of Calibration Laboratory.

7 LI

SITHIPORN ASSOCIATES CO. LTD. SITHIPORN ASSOCIATES CO., LTD.
o .
CALIBRATION LABORATORY CITHIPORN CALIBRATION LABORATORY SITHIPORN,
cocis 3 45} 451/l sirinthamn Paad, Bangbummu, dangpslud, Eangkak, 1700 Thailand associates
45+451{1 S inthorn Reod, 3angumru, 3engplud, Aangkok. 10700 Thailand associates e i i RN ERTos
Tal -56 2433 B33 Emal: calaratian@sithishomcam NSOHSLHS‘:\:E Tol, +86 2433 8331 Emalzce vralion@sitniphom com CALSSATION 0354
Cert. No. : ACL24034 Cert.No. :  ACL24034
Job No. : VC67ACO052 JobNo. : VC67ACI052
Pages s 30f8 Papes : 4af8
Summary of Measurement Resulf ;. Result of calibration ;.
1. Absolute sensitivity
Unecertainty Muximum-permitted Reference Measured Acceplance
Purameter . uncertainty of Acoustic Signal Vidue Deviation Limil
measurement (dB) (uB) (4B ) (dB) (dB)
1. Absolute sensitivity 0.2 N/A 93.9 (93.98) 9.9 0.0 0.3
2. Sclfgencrated noise 0.2 N/A
3. Acausticul signal tests of frequency weighlings 2. Scli-generaled noise
125 [1z 0.3 0.6 2.1 Normal test
3
1000 Hz o g Messured Valus
8000 L1z 0.3 0.7 (dB)
4. Electrical signal tests of frequency weightings 14.6
For 10 Hz 10 4 kHz 0.3 0.6
For>4kHz w 10 kHz 0.) 0.7 2.2 The microphane of Uie sound level meler was reploced by electrical signal input duevice,
For > 10 kHz 0 20 kHz = 1.0 Frequeney Measured valuc
5. Fraqueney und lime weightings a1 | kHz 0.2 02 Weighting (dB)
6. Lo - term stability 0.1 0.1 A~ welght 08
7. Level Ii Sty orence levi q o i ;
Level lincarity on the reference level mnge 02 0.3 C - weight 74
8. Level lincarity including the level range control 0,2 0.3 Tt 53
9. Tone hurst response. 0.2 0.3
10, Peak € sound level 02 0.35

3. Acuusticul slgnul tests of lrequency weightlngs

11, Overload indical 0.2 0,25 N
croadincicauon, Meter free-field acoustic response st a level of $4 dB
12_ High level siability Q. 0.1
Frequeney Deviution from various frequency weighting response curve (dB)
(Hz) Avcept
Flat Coweight | A-weight b
Limits
125 0.3 0.3 0.3 1.5
1000 0.1 0.1 0.1
8000 0.3 0.2 -0.2

o AN = LA -




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45135111 Sirinihom Rood, Bangbunin, Bangplud Bangkok, 10700 Thailand

Tot +86 2433 B33

Emal: calibration@sithiphomcom

SITHIPOR N)
associates
NSC-TISITSS 1m2s.
CALIBRATION GIM

4. Electrical signal tests of frequency wlghtings
‘Weighting network response with refative to 1 kllz,

Cert, No. :
Jab Ne.
Pages

ACL24034
: VC67AC0052
: 50f8

Frequency Deviation from various froquency weighting response curve (dB)
Hz Accepl
thz) Flat Coweight | A-weight .
Limits
63 0.0 0.0 0.0 £2.0
125 0.0 0.0 0.0 £1.5
250 0.0 00 0.0 +1.5
500 0.0 0.1 0.0 £1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at | kHz
5.1 Frequeney weightings at 1 kHz
Anticipated Measured Deviated Accepance
Frequency Value Value Value Limits
Weighting {dB) (dB) (dB) (dn)
A - weight 94,0 94.0 0.0 £02
C = weipht 94.0 94.0 0.0 202
Flat 94.0 940 0.0 £02
5.2 Time weiyhting at | kEz
Anticipated Mensured Devialed Acceprnce
Frequency Value Value Value Limils
Weighting (dB) (dB) (dR) (dB)
Fast 94.0 94,0 0.0 £0.1
Slow 94,0 94.0 0.0 +0.1
Leq 94.0 94,0 0.0 +0,1
6. Lung - term stablilty
SLM Display | SLM Display | Deviawd | Acceptance
Frequency atinitial at finl Value Limits
Weighting (dB) (4B) (dB) (dB)
A - weight 94,0 94.0 0.0 0,3
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPOR N)

45k 25)fi Sinnthomn Road, Bangbumru, Bangatud Bangkok 16700 Thailand associates

Ton@ssil T )
Tol +6524338331  Email.caibrakion@sil ko com ot

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45+ 4511 Slrinthorn Read, Dargburmi. Bangpiud, Bangkok. 10700 Thailand
Tol +662431 633 Email: calibration@silupharncom

SITHIPORN;

associates .~

NSLTIATS 17805
CAUBRATICN 1194

Cert. No. CL24004
Job Nu. 'C67ACODS2
Pages  : Gof8
7. Level lincarity an the reference level range
Ansicipated | Measured Devinted | Acceptance

Value Value Valug Limits

(dB) (dB) (dB) (dB)

1370 137.0 0.0 11

136.0 1360 0.0 2011

1350 1350 0.0 11

134.0 134.0 0.0 LI

133.0 1330 0.0 1.1

1320 1320 0.0 = L1

131.0 111.0 0.0 1.1

129.0 129.0 0.0 + 1

124.0 124.0 0.0

1190 119.0 0.0

114.0 114.0 0.0

109.0 109.0 0.0

104.0 104.0 0.0

99.0 52.0 0.0

94.0 94.0 0.0

89,0 §9.0 0.0

84.0 84.0 0.0

79.0 79.0 0.0

74.0 74.0 0.0

69.0 59.0 0.0

64.0 64.0 0.0

55.0 59.0 0.0

54.0 539 0.1

49.0 49.0 0.0

44,0 4.0 0.0

320 39.0 0.0

Ho 34.0 0.0

100 29.9 0.1

29.0 289 0.1

280 280 0.0

27,0 27.0 0.0

260 26.1 0.1

250 249 Al

7 ks
SITHIPORN ASSQCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,

481451t Sirinthorn Racae, Bangtwniry, Bongpiud, Bangrak 10700 Mailand
Tel+3B2A383  tmal.cotbralion@sithiphemsam

associates
NSCTSK s 17025

Cert No. : ACL24034

11. Overtond indlestion

CALSRATION Q)83
Cert No. : ACL24034
Jab No. : VC674C0052
Pages  : Bofg

Job No. : VCETACODS52
Fages  : 7of8
8. Level linearity Including the level runge contral
Anticipated Measured Deviared Acceplance
Range Value Vaolue Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. l'oue burst response
Tine Tone burst Anticipated Measured Devisted | Acceptmee
duration, Tb Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) dB) (dB)
0.25 | 108.0 107.9 0.1 1.8:-5.0
Fust 2 8 117.0 t17.0 0.0 1.0;-2.5
200 800 134.0 L3M.1 0.1 =1.0
2 S 108.0 108.0 0.0 1.5:-5.0
Slow
200 800 127.6 127.6 0.0 1,0
0.23 1 99.0 98.9 -0.1 L.53-5.0
SEL 2 8 108.0 108.0 0.0 1.0:-2.5
200 800 128.0 128.1 0.1 +1,0
10. Peak C sound level
Numbsr of eycle Anticiputed Measured Deviated Aceeplance
n Value Value, Lopeak Value Limits
Lest sigmul (dB) (dB) (dB) (dB)
Cantinuous 133.0 133.0 0.0 =30
One 1364 135.3 0.9 +3.0
Number of cycle Anticipated Measured Deviated Acceplance
in Volue Value Value Limits
Lest signal (dB) (dB) (dB) (d8)
Conlinuous 133.0 133.0 0.0 £2,0
Posilive hal( cycle 1354 135.2 0.2 £2,0
Negative hulf cycle [33.4 155.2 0.2 +2,0

7 LS.

Measured valuc ( dB ) Deviated Acceptunce
Positive Negative Value Limits
ouc-halleyele | one-halF oycle (dB) (dB)
89.7 89.6 0.0 1.5
12. 1High level stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at inubal a final Value Limits
Weighling (dR) (dB) (dB) (dB)
A - weight 1370 1370 0.0 '

‘The reported uncertuinty is based on a standard uncertainty mutiplied by covernge faclor & -

or any value following caleuluti providing a tavel ol

End of Callbrutinn Certificate

i of ¥ 95 %

]

= BIA.




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

251-461/1 Skinthorn Rood Bangbumriu Bangp
Tel +0 2435 8331

Dangkek, 10700 Thatlang

Email caibraliongsithiphamcom

ex

SITHIPORN;

associates

Cert. No. : ACL24035
Puges 1ofB

Calibration Certificate

Equipment :

Manufacturer :
NModel :
Serial N
1D No.:

Condition As Found :

Custamer :

SOUND LEVEL METER
RION

NL-42A / Microphone UC-52 / Preamplifier N[1-24

00623194 7 198641 /26422
RYG_FS0619

Goob

ALS [LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PIIATTHANAKAN ROAD,
KUWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location :

Ambicnt Temperature : (230 +3) “C
Pressure : {1013 £3) kPu
Relative Humidity : (500 £20) %

Received Date ;
Culibration Date :
Date of Issue :

Calibrated by :

Approved by :

This certif is issued in

{ with the

05 TANUARY 2024
12-15 JANUARY 2024
16 JANUARY 2024

o Jinchon

P wiylag

Nathakom Pisuipaisan

7 LA -

Thanakul Petchurai )

of ISO/IEC 17025 standard, may not be repraduced

other than in full, except with the prior written approval of the head of Calibraion Luboratory,

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

5431/l sirinthorn Road, Bungbumu, Bangpiud, Banglok, 1760 Thoiland

Tol +56 2433 8331 trnail , enliarationg@sithiphorn com

SITHIPORN
associates 7

WL 1T 17038
CALmEATON £13

Cert, No. : ACL24035

JubNo. : VC67ACN052
Pages : 30l8
Summury of Measurement Result
Uncertainty Maoxlmum-permitted
Parameter uncertsinty of
(uB)
measurement (dD)

1. Absolule sensitivity 0.2 N/A
2. Sclfyencrated noise 0.2 N/A
3. Acoustical signul tests uf [requency weightings

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7
4, Electrical signol tests of frequeney weightings

For 10 Hz 104 klIz 0.3 0.6
Tor >4 kHz o 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz = 1.0

5. Frequency and time weighlings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0,1
7. Level lincarity on the reference level range 02 0.3
8. Level lincarity including the level rmnge conrol 02 0.3
9. Tane burst 1esponse 0.2 0.3
10, Peak C sound lovel 0.33
1 1. Overload indicution 0 0.25
12. High level stability 0.1 0.1

o~ Aot

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

45+ 451/ tnntkorn Reod, Bangbumig Bangpiud, Bangtok, 10700 Thatond

Tl M5 2433 8331

Email - calibratier@sithiphorneam

SITHIPORN,
associates

NS THA T 1T045.
CALIBEATIEN 1154

Culibration Procedure : CP-AC-01

Calibrution Mcthod :

Cert. No, : ACL24035
Jub No. : VCG7AC0052
Iages : 20f8

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

The SLM had tests to Acoustical and Electricul signal tests of trequency weighting with Anechaic chamber and Reference

Stndard Instuments.

Far tests results of cach iems were made by observation of cach Instruments display and also wilh SLM's display.

Condition of this result of calibration :

L. Reference Standard Insruments *

Insteument Manlel
Waveform Generator 332104
Wavelorm Generator 33511B
Digital Mullinwter 334614
Digital Multimeler 33461A
Digital Multimeter 344610
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-KAL

Serlal No. Ceri. No, Dug Dute
MY48017076 LF-0009-23 07-FEB-24
MY52302742 EF-0010-23 07-FEB-24
MY33220104 EEL.BP 300266 1 3-FEB-2+4
MY53220076 LIEL.BP20/0266  13-FEB-24
MY60024273 EEL.BP 31/0266 14-FEB-24

62100114 EF-0011-23 08-F1:B-24

2977900 AA-1001-23 14-FEB-24

14560495 AA-3002-23 14-FEB-24

2, This result of ealibrolion was found accurate as shown on date and place of cafibration for this calibrated ilem only.

. This certificule is tracenble to the intemational system of unit muinlained at

3,1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (1ISTR),

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN,
45k 451 SiiInthorn Road, 3angoumiu, Bargplud. Bangkok. 10700 Taakand associates
Tot +60 2933 8331 Emall. coibration@silhpharncom """"'"::;2
Cert. No. : ACL24035
Job Ne. : VC67ACN052
Pages dufd
Result of ealibration ;

1. Absolute scnsitivity

Reference Meusured Acceplance
Acoustic Sipnal Value Deviation Limit
(dB) (uB) (dB) (dB)
93,9 (93.98) 923.9 0.0 0.3

2. Seli~gencrated noise
2.1 Normal test

Measured Vulue
(dB)

14.6

2.2 the micraphone of the sound level meter was replaced by eleetrical signal input device.

Frequency Meusured value
Weighting (dB )
A - weinht 10.8
C - weight 171
Flat 229

3. Acoustical signul lesis of frequency weightings

Meter free-field ncoustic response ot a level of 84 B

Frequency Devialion [rom various frequency weighting response curve (dB)
41731 . Acceprance
Flat Coweight A-weight o
Limils
125 0.1 0.1 0.1 £1.5
1000 0.0 0.0 0.0 + 1.0
BOOO 0.1 0.1 0.2 £5.0

7 AL




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirinthom Ruad, Sangburmry, Bangplud Dangkok 10700 Thailand

Tol +66 2434 8331

Umail: calibration@silkipram com

SlTHIPORN)
associates

NICTOATIAT02
CAVRRATION 3335

CertL Na. : ACL24035
Jub No. : VC67ACQ052

Pages @ Sofl
4. Electrical slgnal lests of frequency welghtngs
Weighting network response with relutive to | kHz,
Frequency Devialian from various [requency weighting respanse curve (d3)
(Hz) . Aceeplance
Fla C-weight A-weieht f
Limits
63 0.0 -0.1 0.0 +2.0
25 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.1 0.0 1.5
1000 0.0 0.4 0.0 10
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +.0
5000 0.0 A} 0.1 +3.0
5. Frequency and tine weightings at | kHz
5.1 Froquency weightings at | kHz
Antciputed Measured Deviaged Acceptance
Frequency Value Value Value Limits
Weighting, {dB ) (uB) (dB ) 4B}
A = weight 94.0 24,0 0.0 £0.2
C = weight 94.0 94,0 0.0 +0.2
Flat 94.0 24.0 00 £02
5.2 Time weighung ot | KHz
Anticipated Measured Deviated Acexprne
Frequency: Value Valise Vil Limits.
Weighling (d4B) (4B} 1dB} idn)
Fast H.0 94.0 0.0 + 0.1
Slow 94.0 940 0.0 0.1
Leg 4.0 94,0 0.0 £0.1
6. Long = term stability
SLM Display [ SLM Display | Deviated | Acceptance
Frequency at initial at final Valie Limits
Weighting (dB ) (dB} (dB ) {dB}
A - weight 94.0 94.0 0.0 £0.3

7 LS

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/) Sirinthorn Road Rangbumni Bangplad, ingeok, 107¢0 Thaland

SITHIPORN/J

associates

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

4BK-451{1Sliinlham Road, Senghbuniu. Bangplud Bungkek, 10760 Thalland
Tol 6524238331 Email* calbration@-sthiphorn com

SITHIPORN
assaciates .~

LTS 1302
EALISRATION arSe

7. Level lincarity on the reference level range

Cerl. No. : ACL24I35
Jub Nu. : VC6TACO052

Pages  : 6ofR

Anticipated Measured Deviared Accepunce
Value Value Volue Limits
(dB ) (dB) (dB ) {dB})
137.0 137.0 0.0 an
136,0 136.0 0.0 £ 11
135.0 1350 0.0 L1
1340 134.0 00 £
133.0 133,40 00 + L1
132.0 13290 0.0 i1}
131.0 131.0 0.0 L1
129.0 129.0 0.0 e ll
124.0 124.0 0.0 £l
119.40 119.0 0.0 BN
114.0 114.0 00 x 11
109.0 109.0 0.0 £ 11
104.0 104,0 0.0 r Ll
92.0 99.0 0.0 + 1.1
94.0 94.0 0.0 1.1
2.0 8.0 0.0 AN
34.0 84.0 00 14
79.04 9.0 0.0 k11
740 74.0 00 1.1
69.0 69.0 0.0 L1l
64,01 64.0 0.0 k11
9,0 59.0 0.0 1.1
54.0 54,0 0.0 A
9.0 9.0 0.0 11
44.0 .0 0.0 1.1
39.0 39.0 0.0 A ]
34,0 34.0 0.0 =11
30.0 29.9 0.1 1.1
29.0 28.9 0.1 (3H]
28.0 21.9 0.1 £ L1
27.0 269 0.1 Lanl
26,0 259 0.k L 1.1
220 M5 0.2 £11

7 AN -

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

45k151)) Sicnthar cad, Bangbumru, Bangplud, Bang-=ek. 107¢2 Thalerd

SITHIPORN,

associales

70l 406 24J3 8321 Emal calibrotargdsehiphorneom ::;‘:"A;";::\:‘: Tol. 466 2433 §231 mai: calibratian@sitephorn com :3:::1::.:::
Cert. No. : ACL24035 Cert. Na, : ACL24035
lfob No. : VC6TACONS2 dob No. : VCETACHIS2
Pages : 7of8 Pages  ; Baf§

8. Level lnearily including the level ronge contrul
11, Overload indleation
Anticipated Measured Deviated Aceeplance
Range Value Value Value Limits Meusured value (dB ) Devinted Acceplunce
(dB) (dB) (dB) (dB) Poaitive Negative Value Limiws
Auto 94.0 94.0 0.0 £1.1 one-half eycle | one-half cycle (dB) (ds )
8.7 89.3 0.2 =3
9. Tane hurst respunsc
“Time “lone burst Anticiputed | Measured | Deviated | Accepuance 12, Uigh level stability
duration, Th Cyele Value Value Value Limits
Weight N
cighling (s ) (dB} (4B) (d8) (dB) SLM Display | SI.M Display | Deviawd Aeceplance
0.2 1 108.0 1079 0. 15:- Trequency at initial at final Value Limiits
i 2 3 . 7. . reinhtis
Fusi 3 1170 117.0 00 Weighting s ) T ()
200 800 134.0 134.1 D.{ v
A - wight 137.0 137.0 0.0 0.3
. 2 8 108.0 108.0 0.0
Slow
200 800 127.6 127.6 0.0
0.25 ] 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 800 1280 1281 0.1 The reperted uncertainty is based an @ standard uncerinty multiplied by coverage factor & =2
or any value follow ing caleulation,providing a lavel of e ce of { v 95 %
10. Peak C suund level
- Eund of Callbratlon Certificate
Nunmber of ¢ycle Anticipated Measured Devinied Acceplance
in Vulue Valuc. Lepeak Value Limits
test sipnal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 3.0
One 136.4 135.6 -0.8 +1.0
Number of cycle Anticipated Mcasured Deviated Acceplance
n Value Vulue Value Limits
test signal (dB) (dB ) (dB) (dB)
Conlinuous 133.0 133.0 0.0 2.0
Posiuve hall cyele 1354 135.2 0.2 2.0
Negative hulf cycle 135.4 1352 0.2 2.0

= Al
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s
NOLOGY FROMOTION ASSOCIATION (DHAILAND-IAPAN,) et
i MENT CALIBRATION AND TESTING SEUVIOL S m_

Certificate of Calibration "= ;‘:‘;’ e

Equipment : pH Motar
e Mottler Talario This cartficate 4y nol be roproduced olher than i full
excenl wih the prior wntten approval af the huad of
Mado) SevenExczllence Corpocate Services 1 Equipment Calibration and Testing Servicea
Sartal No: BYI4ZH1435
iD No: RYG_ENM152

Conditlon As-Recelved: Used ltem

Recalved Date: 08 Dacembar 2023
Callbration Date: 14 Decamuer 2023
Rofarence: 2312 015108C Submltted by:  ALS Laboratory Group (Thailand) Ce LId. Ravong Branch

Amblont Tomperature: ¢ 23 £ 2) °C

SRR, (s 0y 61610 Moo § T Maenam Khu, A Pluakdasng,

Royong 21140, Thailand

Proceduro used: Cale ration wera canducted us ng calibraton procedura Na CP-E17 according to EURAMET cg-16

Gomditian of this result of calibration

3 Relerence standards Instruments -

tastrument Magal Serfal No, Cortificate fio, Dus Date
1) Multi-Producl Calibrator §507A 2435802 EE-D041-23 206 Apr 2024

2 Tius resut of cabralion was mads on requested at the pa'al spec fied by customer
3 The ce tflcoie is valld anly (2 tha itam ga'drated an date ard place of cahbralon
4T s Cerlificalion s aceable 1o Iha Internalional System of Unil mantaned (hrough -

-Naliana Ins: ‘e of Matrolagy Tharland {NIIT}

: r Bawn
revieway . I £

APPROVED 8Y 2B~

| xrcalpate ekl T

Cafiprated by :  Wporgnasch Prasmsoms Approved Signatary: ____ e .
Issue Dato : 15 Dacembar 2023 { ) Phaiingg Pradpalpal
[v]/N.,nlswel Khemchai

{ | Pongssgon Boomapam

n 0331106

FECINOLOGY PRUMOTION CIATION (1 HAILAND-JAPAN)
CORPORATE SERVICTS 3 EQUIFMENT CATINRATIUN AND TESTING SFRVICES
PATT S & 0l ROAD SO 0 NELANG £ AN L {3 = K s

CITN AnE S e, 0 sTeeind 4 maraman ST

Cart.No.: 23CH1574
Page.: 10af3

Certificate of Calibration

Equipment : pH Mater

Manufacturer : Matiler Toledo

Model : SevenExcellence

Serlal No. © 0834291445

IDNo. : RYG_EN0152

Condltlon As-Received: Used llem

Recelved Date : 08 Decsmber 2023

Calibration Date : 15 December 2023

Refarence : 2312-015105C-3

Submilted by : ALS Labaratory Group (Thailand) Co Lld Raeyong Branch

616710 Mao 5. T Maenam Khu, A Pluakdeeng,
Rayong 21140, Thailand

Amblent Temperature : (25 £ 25) °C
Relative Humldity : (50 £ 15)%
Callbratlon Pracedure : In - house method

- CP-CH5 by direct measurement with standard
vollage calibrator and direct measurement wilh
certified raference material (CRM)

- CP-CHB by companscn wilh standard lhermometer

Callbratad by : Warakem Lerngagtrakul

Appraved by :
Approved Signatory

( )Salthip Meangmal

( ) 'Warakorn Lemgaglrakul

{ w4 Penpan Paipim

Issue Dale : 19 Decamber 2023

tivs ure for v confidence probubsilily ol approsiomtels 93¢

The Lneertni

A 0061696

Cert. No : 23E3924

Page.: 2 of 2
Reault of calibration ;- (*) Without adjusiment (} Afler adjusiment
DG veoltage Range: 2000 mv
Standard Value UUC* Reading Emor Uncartainty
(mV'}) {mv) (mv) [N
-200.0000 -199.9 01 88
-150.00C0 -1500 0.0 65
-100.0000 -1000 00 63
-50.0000 -50.0 oo 81
Q0000 0.0 (] 58
50 0000 50.0 00 61
100,0000 100.0 oo 63
150 0000 1500 oo 85
200 0000 1999 0.1 &8

The reported uncerainly of measuremant was based on a standard uncertainty mulfiplied by a coverage
factor k=2, praviding a level of confidence of approximalaly 85 %

UG s Unit Under Calibration.

-olo-
N
21193422
Cert.No: 23CH1574
Page.: 20f3
Candition of this calibration result
1, Raference Standard Instrument : -
Instrument Serial Mo, D No. Cert. No. Dus Date

1) Document Process Calibrator 54030048 430RC118 23E2802 27 Aug 2024

2) Ref. Standard Thermameler 4982054 110RC044 231908 26 July 2024

This i is fa the i Systemn of Unil mainisined through:-

- Technology Promotion Assocation (Thalland-Japan)

2 Cerlified Reference Malarials The measurement restilts ara tracesble fa St lhrough GPA cheam Lid |
ANSI-ASQ National Accreditallon Board, Accredited No AR-1835

Buffor Sclution Manufacturor Lat No. Exp. date
pH 4,008 CPA chem 913598 14 July 2025
pH 6.988 CPA chem 931959 01 Oct 2024
pH 9997 CPA chem 940108 02 Nov 2024

3. This certificale is valid only o the ilem calibrated on dale and place of calibralion.

Callbration Resuits
Function : mV Measurement

curv by Fluke at pH (4,7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Callb
allbration Input ) M
pH my my pH
pH Meter 4.000 177.48 1773 4,000 0058 200
S/N.: BB34291445 7.000 000 <01 7.000 0058 200
10.000 -177.48 1775 10.000 0058 200

a1193852



Cert.No.: 23CH1574
Page.: 3of3
Callbratlon_Resulls
Eunctian : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Slandard pH Actual pH | Actual mv Uncertainty of | Coveraga
Callbration Buffar Solution Reading Reading |pH measurement| faclor
{mv) (£) k
pH Eleclrode 4,008 4013 1821 0.0045 200
SIN 3225368 6,986 6,898 8.7 0.0084 200
9.997 10.002 -184 7 0.008a 2,11
Funetion : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperalure Proba;
- Model - InLab@Expert Pro-tSM
- Scnal Na 3225355
Dimension of prote, S ==
- Lenglh 120 mm
- Diamaler 2 mm
- Immersion Deplh 100 mm
‘ [of uucr Error | Uncertainty of | Coverage
Point Temperature Reading measurement | factar
| (°c) t°c) {°c) (°c) [ (£°C) k
i 250 25,003 243 o703 | 013 200

Remark : - UUC” = Unit Under Calibratian

The reported uncerainty of measurement was based on a standard uncertainty multiphed by a covarage
factar k. providing a level of conlidenza of approximately 95 ¢

Gondllion of this reault of callbration

1. Reference Slandard Instruments :
This cartificalion I Iraceable to ihe Inlemational System of Unil through tha reference standards

000+

41133851

CertNo.: 23TW168

y of Industrial C: Center, T n (Thailand-Japan},
Instrumaents Serial No. ID No. Certificate No. Dug
1) Buratte e 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143784 140RCCO4 22MME0 20 Sep 2023
2. Standard Materlal :- ’
Matorial Manufacturer LotNa. Assay
Sodlum Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : D Oxygen Meter With Alr 100 %
Dissolved Oxygen Probe No.: 15E100464
Titration Method DQ Meter
Standard Deviatlon
{Azide Modification Method) Reading
(mgiL) (mgiL) (maiL)
818 8.17 0.0055

This report was certified only for lhe inslrument we tested.It I allowable lo use for study
the syslem afficiency, The environmenlal impact contral and presenl Lo organizalion It may concamead
Intend to use for adverlising and referral purpase is prohibited. This repart may not be reproguced
other In full,without written approval of the laboratory

st

a 1172155

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX, 0-2719-9484

Cert.No.: 23TW1ES

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serlal Na, :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratary Candition :

Test Pracedure :

Tested by :

Approved by :

{ alee Buthruaa
(') Saithip Meangmai
{ )Warakomn Lemgagtrakut

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPDRATE SERVICES J: EQUIPMENT CALIDRATION AND TESTING SFRVICES
NLUANG
LTI FAX 0 271 aiyd

5343 PATTANAKAKN RUAD MO 1H §

Page.: 10t 2
DO Meter
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- Equlpment : DO Mater with Sensor Cert. No.: 23LM125
Condltion As-Recelved :  Used ltem Page.: 20of 2
Reference : 2307-071308C-2

“:Procedure Used :-
Calibration were using in-house cali CP-0T01 ing to ison with

' Industrial Platinum i Th ( IPRT ) Inlo T Bath,

The lemperalure scale used was based on ITS-90.
Condition of this result of callbratlon

1. Reference standard Inslrument:-

Instrument Serlal No, Cart. No. Tra o
’1) Dlgital Thermometer 2188080 2211285 TPA 21 Ocl 2023
-2, This centificate Is valld anly Lo Ihe ilem calibraled on date and ptacs of calibration.
3. This certification is to the System of UniL

Remark: TPA : Technology Promotion Assogiation { Thailand - Japan )

'Result of Calibration :- () Without Adjusiment
Function : Temparatund measurement.

This Instnument was with_temporalur sensor, SIN.: 1228475367
[= i uucr Caverage
£ in
Point Depth | Temperature |  Reading Rror Unconttintf. | paetar
{°C) {mm ) ¢y (C) (°cl (2'C) k
20.00 700 20,011 1891 0101 015 7.00

uuc* : Unit Under Calibration

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

coverage faclor k, provi a leval of of 95 %.
-00o-
a 1159515
Equipment : Law Temp. Incubator Cert. Na.: 23TM862
Condition As-Recelved :  Used ltem Page: 20f3
Reference : 2305-08980C-2
Procedure Used :-
C: ion were using i CP-0702 fa direct
method wilh Data iian which wilh i Te Detaclor { RTD ),
The lemperalure scale used was based on ITS-80,
Condition of this result of callbralion
1. Relerence standard InstrumenC-
Instrument Model Sarial No. Gert, No. Duc Date
1} Dala Acquisition 34972A MY57013711 220 M93 02 Jul 2023
2. This certificale |s valid only to Ihe ilem calibrated on date and place of calibralion.
3. This i is to the i System of Unit .
Result of Callbration :- (*) Without Adjustmant
Funclion of UUC*: Temperalure Source .
Fresh alr selllng : Close Envirenment during calibration
Ry | Beginning Finished
Temp. {"C ] 2] 23
REL Humid. ( % ) 54 56
2 = AC Supply ( Volt ) 223 222
3 S
g o Posillon : Rll;fNSold
H Pz =
& 4 1 18-18RTD-01
5 : L 2 18~18RTD-02
’ o 3 18-18RTD-03
2 4 18-18RTD-04
5 18-18RTD-05
G 18-18RTD-10
7 18-18RTD-07
Probe Installation Detalls : Dimansion of Chamber : 8 22-18RTD-08
= 5 W b= o5 m S(ret) | 18-18RTD-08
b= 0 om w= 1.0 m
c= 10 om H= 12 m

Capacity = 075 m*

44

a 1165130

INT CALIBRATION AND TERTING SERVICES
i
4 PATTANA SO1 19, SLANLLUAD JANLUANG DANG] 2 b
L PATTANARARN HOAD SO 13, LUA] ANLUANG DANGKOK 10250 e T
TEL 02307 002 FAX 02719 st CALIBRATIN st

Cert. No.: 23TM862
Page: 1al3

Certificate of Calibration

Equipment : Low Temp. Incubalor

Manufacturer : Memmert
Madel : IPP750 APPROYED BY '}?
R 413.
Serlal No. : V816.0084 e oA OATE _.MF," A
I
ID No. : RYG_ENO154
Submitted by : ALS Laboralory Group (Thailand) Ca.,LId

{Rayong Branch}
616/10 Moo 5§ T! Masnam Khu,
A. Pluakdaeng, Rayong 21140 Thailand

Location : BOD Raom

Recelved Order: 29 May 2023

Calibration Date : 29 May 2023

Amblenl Temperature : (26£10)°C

Relative Humidity : (50+30)%

Calibrated by : Man Pallanapongpaiboon

Appraved by : gu

Approved Signatory

{ ) Pornthippa Tameyakut
{ ) Malee Butkruea

{,~) Suwil Imjal
lasue Date : 7 June 2023
‘T'he Uncertaintivs ure for o illty of approxi: iy 95%%

Ink be repmaloed ot W 10 fu L eselt with e frar woten

crpotaie Sevite 31 B gnenn ol wnd ek 6 v,

A 0054967
Equipment : Low Temp. Incubalor Cert No.: 23TM962
Condition As-Received : Used ltem Page: 30of3
Reference : 2305-08380C-2
Result of Calibration :- (*) Withoul Adjustment
Function of UUC* Temperalure Source
Fresh alr setting : Clasc
vuct | uug* T Overall

Point SetUng | Reading stablilty i il Factor

{°C) ("C) (") (£°C) {°C) (°cy) k

200 20.0 200 0.019 0.72 1.0 2
Cotlbration| °C}

Polnt Position 5

("C) 7 | 2 | 3 | 4 | 5 | 6 [ 7 | & [siel}] ¢sc)

200 | 19547 | 19.780 | 19.487 | 19.529 | 19.408 | 20.139 | 20,112 | 20406 | 20.116 | 030

Average” : The average af 30 values in each position.

Temperature stablllty : One-half of the greatast il il of at any one sensor,
Il :The i i of at any sensars and lhe measured

temperature al he reference locatlon which are observed al the same ime or at as close an obsarvation time as

possible lo the paltern or wilhin the chamber under sleady-slate conditions,

Qverall Variation : The Difference of the i and minimum i

UUC* :, Unit Urider Callbration

Note : The reporled uncertainty of measuremenl was included stability and excluded unlformity .

The reported uncertainty of measuremenl was based on a slandard uncertainty mullplied by a coverage
factor &, providing a level of confidence at approximalely 95 %,

-o0o-

wd

a 1165128



TECHNOLOGY PROMOTION ASSQCIATION {THAILAND-JAPAN)

SERVICES 3: CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 o=t
TEL 0-2717-3000-29 FAX.0-2719-9484 CALDRATION G

Cerl. No.: 24TM1563
Page: 10of 3

Certificate of Calibration

Equipment : Low Temp, incubator
Condition As-Received :  Used Item
Reference : 2411-00020C-|

Pracedure Used :-

Cert No.: 24TM1663
Page: 202

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

measurement melhod with Data Acquisilion which wilth I
The temperature scale used was based on |TS-90,

Condition of this result of calibration

1. Reference standard insbument~

Temperature Detector { RTD ),

Instrument Serial No, Cert. No, Traceabls Due Date
| ') Data Acquisltion MY44073381 24LM73 TPA 18 May 2025

2, This certificate is valld only to the ilem calibrated on date snd place of calibration.
3. This certrfication is traceable to the International System of Unit.

Remark : TPA : Technalogy Pramotion Association { Thalland - Japan )

Equipment : Low Temp, Incubatar 7 g P
REVIEW 1Y /m/f'
Manufaclurer : Memmert
Model : IPP750 ATPPRUOVED 1Y [ < .
Sariat No. : V819.0084
i 01/05/26
1D No.: RYG_END1S4 . vy

Submitled by : ALS Laboratory Group {Thailand) Co..Lid. Rayong Branch
616/0 Moo §, T.Maenam Khu,

APluzakdaeng,

Rayong 21140, Thailand

Location : BOD Raom
Received Order :
Calibration Data ;
Ambient Temperature :
Relative Humidity :

AC Line Voltape :

01 November 2024
01 November 2024
(26210) €
(5030)%
{220+ 22)V

Calibrated by : Krisda Malee
ch
Approved by : U !
Approved Signatory

( }Ponpan Paipim
() Suwit (mjai
(v ) Kunchit Promprat

lasue Date : 07 November 2024

The ies are for a of appi ly 95%

This cartiticata may not bo rsproductd ather Ihan in full, except with the prior writien
Agproval of the head of Cornarate Sorvices 3 Equlpment Calibratton 2nd Testing Sarvicos.

Equipment : Low Temp. Incubatar Cert, No.: 24TM1663
Condition As-Received:  Used ltem Page: 3of3
Reference : 2411-00020C-1

Result of Calibration :-
Funetion of UUC

(*) Without Adjustment
Temperature Source

Fresh air setting : Close
uuct [ uoer | T Overall
Paint Setting | Reading atability i i Variaticn| Factor
tcy lichl (el 1£C) (e e k
200 200 | 200 0.026 0.25 0.53 2
[Calinean: [ T L€)
Paint Position it
(¢) 1 | 2 1 3T a1 &1 61 71 8 [swtal iscy
200 | 20.071 | 19.915 | 20.273 | 20.470 | 19.977 | 19.782 | 20.056 | 20.026 | 20.0a3 0.30

Average® : The average of 30 values in each position,

Temperatura stability : One-half of the greatest maximuin difference of measured temperature at any ans sansor.
Temperalure uniformity : The maximum difference of measured temperalures at any sensors and the measured
temperature at Lhe reference lacalion which are abserved at the same time or at as close an observation time as
possible to ine the pattern or h within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured throughout ob:

Uuc* : Unit Under Calibration

Note : The reporied uncertainty of measurement was included stabllity and excluded uniformity ,

The reporied uncertainty of measuremenl was based on a standard uncertalnty multiplied by a coverage
factor k, providing a level of confidencs of approximalely 95 %

~alo-

Result of Calibration :- () Without Adjustmenl
Function of UUC* : Temperature Source
Fresh air selting : Close Environment during calibration
Beginning i
24
55
220
Position : et sia
i ID No.:
1 1RTD-21
2 1RTD-2/2
|3 22-DIRTD-02
4 1RTD-2/4
5 1RTD-2/5
5 1RTD-28
7 23-01RTD-07
Probe Detsils : of Chambor : 2 IRTO:21
o A . ol 1 9(ref) | 33-01RTO-08
b= 10 em W= 1.0
e 10 on H= 1.2 "

Capaaty = 0.72 m*

&z DKSH

Certificate of Calibration

Equipment SPECTROPHOTOMETER Certificate No.: C06230441
Modal: DR6000 Issued Date: 19 September 2023
Serlal No. (or ID.): 1627645 (RYG_ENDQ37) Job No.: WG-00005382
Manufaciurer: HACH Page: 1o 3
Condition: In Condltion
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdseng, Rayong 21140, Thalland.
Condlfon; T 28 T 0] =
Humidl 853 %RH * 1 %RH C
v NexT CAL, oate & ¥ (25,
Calbration Place: ALS Laboratory Group (Thailand) Ce.,Lid. (Rayang Branch) (Wet Chemlstry)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr.Nattapal Rungrueang
Cellbration Date: 18 Septamber 2023
The Method used: In house method, CAL-WI1-24, base on ASTM E 275-08 and ASTM E 387-04
Tracaablity: This certificate is raceable to the CRM maintained by National Inslitute of Slandards and

Technology (NIST) through Stama Sclentific Limited

The standard for Wavelength Certificale No, 111583 and 111584
The standard for Pholometric Certificate No. 9114984 and 111588
The standard for Stray light Certificate No. 111586 and 111585
The slandard for Spactral resolulion Certificate No. 111587

LY

{Mr. Ntinun Srihawan)

fr

(Mr. Natlapal Rungrueang)

Person in charge Authorized signatary
mmamum«mmhmlwsm-muunmmnnmmmnmhmynlnmmmmmmmmnw
naSonal standard
g iy -w-gn ity P liplad by g =) 1o
Thes ¥ B Bfected by dovi from . The mummwummwﬁmumu
pt i Technalogy Uites.
i femtws mnTulell ¢
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&z DKSH &= DKSH

Certificate No.: C06230441 Page 20f 3 Certlficate No.: C08230441 Paga3of 3
Callbration Results: Calibration Results:
Withoul Adjustment Without AdJustment
Wavelangth Accuracy (nm), The spactral handwkith of 8td al 2 nm and YUC at2 nm Photometric Accuracy (Absorbance)
Standard Wavelangth Unit Under Callbration Comection Uncertalnty Unit Under Callbration Cormection Uncertainty
418.84 4183 0.31 0.13 0.0000 0.000 0.0000 0.0080
235nm
536.68 536.6 0.06 0.13 0.7355 0.737 -0.0015 0.0080
83r.98 638.3 0.32 @13 0.0000 0.000 0.0000 0.0080
257 nm
748.48 748.7 .22 0.13 08574 0.857 0.0004 0.0080
807.03 807.4 037 0.13 0.0000 0.000 0.0000 0.0080
313nm
Photnmetric Accuracy (Absorbanee) 0,2864 0.200 -0.0036 . 0.008D
Standard UnHt Under Cs Corraction Uncartalnty 8 0.0000 0.000 0.0000 0.0080
nm
0.0000 0.000 0.0000 s 00045 0.6374 0,637 0.0004 * G000
= 0.2030 0.288 0.0040 0.0045 Straylight *
nm
0.5168 0518 -0.0022 0.0045 Standard; cut-off ULC: Wavelength (nm) UUC: Tranamiaslon (3%T) Absorbance {A)
Jizoe 1020 010008, G5 260.62 +-0.11 nm 260.6 13 1,888
0.0000 0.000 0,0000 0.0045
381.44 +-0.11nm 3814 13 1.886
0.2667 0.283 0,0037 0.0045
440 nm
0.5073 0.509 -0.0017 0.0045
1.0083 1.007 0,0013 0.0045 Spectml Resalutlon *
0.6000 0.000 0.0000 0.0045 Nominal Cancentratian 0.02 % viv Peak Trough Ratio sBW
0.2516 0,250 0.0016 0.0045 Standard Wavelength (nm ) 268.65 266.68 1.38 2.00
465 nm
0.4595 0.462 -0.0025 0.0045 UUC: Wavelengih (nm) 268.2 2B6.1
0.9334 0.933 0.0004 0.0045 Sld Absorhance (A} 0.4566 0,2780
0.0000 0.000 0.0000 0.0045 Absorbance ( A) 0.413 0.300
0,2461 0.245 0,0011 0.0045
St 0.4652 6 0.0008 0045
g 0468 O o004 * Calibratlon Marked " Nol TIS| Accredited " In this Certificate have been inctuded for complalenass.
0.9488 0,946 0.0008 0.0045
0.0000 0.000 0,0000 0.0045
- 0.2504 0259 0.0004 0.0045 The End of Certfficate
nm
0.5040 0,505 -0.0010 0.0045
1.0032 1.002 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2579 0257 0.0009 0.0045
635 nm
0.4871 0.497 0.0001 0.0045
0.9720 0871 0.0010 0.0045
vhin Ao metuTn difia ml'wlmn omiuTal dvin
[OXEH Technoiogy Limetad — g w“‘”;mma nmv;'l.!lul ARRETOA TUN |m
Busturmt Rcwd, ,
Mmlmhﬁkmw‘m Phaner. 68 280 7000 e s e
Dellvering Growth - in Asla and Beyond CALEM-CO6-15: 12 Sop 2022 Delivering Growth - in Asla and Beyand. CAL-FI-CO8-15- 12 Sep 2022
. s D KS H TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
.
ot / CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
‘Ium’mﬁauﬂmwtnéannmmﬂaau 4 534/4 PATTANAKARN RDAD SOI 18, SUANLUANG, SUANLUANG BANGHKOK 10250 Lt ot
\eufilueme WO-00005382 ¢ TEL 0-2717-3000-29 FAX 0-2719-9464 CAUBRATION 00
ailmAtesie; SPECTROPHOTOMETER 1'u: DR&000 wnlRwAday: 1627845
a919raY (5u) A5790V ()
18 Sep 2023 swmsATIER 18 Sep 2023 RUTRIVY H H H
- 22 g Certificate of Calibration GertNo.: 24GH 1050
Undt | Ludnd Unht | udnd Page.: 1af2
General ’
7 ” e Equipmenl : pH Meter
Ay IAToy
= = it o = Manutacturer : Metter Toledo . RH‘"“‘Q“ T
= O 2. mrwse | Todldfom, mutuenmedod) = a REViE W DY ]
e o o vioa (O Ot Swich) Model : Seven2Go 52
3. vy In — 1 1n%pa
& L PR & B Serial No, : £232593428 S ILS
unea d 3 b g et
= ] ! (Keypad) = [m] 1D No. : RYG_FS0506 AFFROVED BY T
5. wuen (Dlsplay, Screen Contrast)
5] o (Display ) 3] D Condition As-Received: Used Item
Spactrophoformeter
e Received Date : 20 August 2024 | NJ M1 CAL DAL 30/08/25
6. wToRn Battary Backup) >= 2.5 VDC
a =! - (EEL] = B 0 0 Calibration Date : 30 August 2024
7. SOMyUBANATLTAI avelength Control,
- o i ™ W gh ! D o Reference : 2408-09880SC-3
8. mwume & eck) B
el =) > (Wavelangth Chect) 2 =] Submitted by : ALS Laboralory Group (Thailand) o, Ltd, (Rayong Branch)
= jm] 9. unsdrbuflaud (UV < 3,000 how) = [w] 9.2 Hours 516/10 Moo 5, T.Maenam Khu,
Im] [m] 10, uvrvtufiaus (Vislble < 5,000 hour) =) [u] 741,5 Hours A Pluakdaeng, Rayong 21140, Thailand
= m] 11, vovamawdioun (Carausel Module) & [m] Ambienl Temperature : (25 £ 2.5) 'C
PH Meter and Mator Relative Humidity : (50 + 15)%
O o 12, DifiaTvam  E 2 and Connection Cable ) o o Calibration Procedurs : In =« house mothod B
- CP-CH5 by drrecl measurement wilh OC vollage
[mi O 13, =méiudnsacauiu Electrode (Level KCI) [m} [m] standard and Swect measurement with
[m} o 14.  shilnfulaiu Electrode (Dust Protection Hood) [m] [m] certified referance material (CRM)
[m] [m] 15, andubifaTnan (Stand) [m] [m] Calibrated by : Warakam Lemgagtrakul
m] m] 16. ri'\m'\miuﬂdmn (No Sample) [m] m] Approved by : gm”ﬂf
| [m] 17, asfunidovEmovoans (= 2.5 Tithu 3.0) o O Appraved Signatory
Automatic tiratar { ) Unnopphot Harachai
" { ) Ponpan Paipim
[m] O 18.  d@nwi Piston Burettes a m] (/) Saithip Meangmai
=] ] 1% F“"‘m‘o" Rinsig and Dﬂfl"g O = lssue Date : 2 September 2024
jm} [m] 20,  Tmaswutkezqnializnay =) [m]
wWonbauualy:  *656.1nm=656.1nm
*486.0nm=485.5nm
Mr.Naliapat Rungrus.
" e The UncartsIntles are for a probability of 5%
Sarvica Engineer Tius cethlicate may not be reproduced othar than In full, excapt wth the prior writlan
Approval ol the hoad af Carporale Senvices 3 : Equipment Calloration and Testing Services
e sy e luTal) drie
DKSH Tectrbogy Limited

10280
2533 Eutamvt Roe, Burgehust, Prysidron, Bargeoh 10260
Prane 406 208 TR0 Ermet:

Dellvering Growth - in Asta and Beyond. CALFM-R31-03: 20 Jul 2023



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

AT T S
TEL0-2717-3000-29 FAX 0-2713-3484 caumanTIEN coes
CertNo.: 24CH1080
Page: 20of2
Condition of this calibration result
1, Reference Standard Instrument
nstrumont SeialNo. [DMo. CemNo  DusDate Certificate of Calibration  cenno: 2sm
1)Document Process Calibrator 58440003 130RC120  23E3607 13 Nov 2024 Pagezitef 2
- This Certification is trazeable to S| Throught Technolagy Promotion Association (Thalland - Japan)
2. Certified Reference Materials Tha measuremenl reaulls are raceabls 1o SI thraugh Hacli Lengo GmbH Lid.. Equipment : pH Metar with Sensor
Deutsche Akkredinerungsslelle, Accrediled No,D-RM-15184-01-00
The meastirement resulls are Iraceable lo S1 lraugh CPA chem Lid,, Manutacturer : Metiter Toledo
ANSI-ASQ Natonal Accredilation Board, Aceredited No, AR-1835
Model : Seven2Go §2
Butfer Solution Manutacturgr Lot No, Exp. date
pH 4,005 Hach Lenge GmbH €03146 23 Feb 2025 Serial No. : C232588428
pH 7,000 Hach Lenge GmbH £03020 13 Dec 2024
pH 9 997 CPA chem 970853 25 Apr 2025 ID No. : RYG_FS0606
3, This certificate |s valid only 10 the tlem cafibrated on date and place of calibration, Submilled by : ALS Laboratory Group (Thailand) Go..Ltd, (Raycng Branch)
Calibration Results f::(wk':w 5, TyMaenam Kh,
. uakdaeng,
Functlion : mV’ Measuremen:“ - S Rayong 21140, Thailand
F dard Proc i A
x = pH (h710) Location : TPA On Site Calibration Laboralory
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage | Actual Reading Measurement | factor Received Order : 29 August 2024
Calibration Input (5 A Calibrated Date : 30 August 2024
oH ™ mv oH Ambient Temperature : (26 10) G
bH Meter 4.00 177.48 178 4.00 0.58 2.00 Relative Humidity : (50230)%
[sM.: c232588428 7.00 0,00 0 7.00 0.58 2,00 ACLine'Voltagel: (220222)V
1000 | 7748 | -178 10.00 0,58 00
2 Calibrated by : Warakom Lerngagtrakul
Function : pH Measurement
Perfarming three buffers standard curve by wsing buffer nominal pH (4,7,10) © CL‘
n
Unit Under Standard pH  |Actual pH |Actual mV inty of 9 Approved by :
Calibration Buffer Solution | Readlng | Reading [pH Measurement factor Approved Signatory
pe ® i () Ponpan Paipim
v TrooT () Suwt Imjai
pH Electrode 008 4,02 181 009 2,05 {v/ ) Kunchit Promprat
SN, 3293229 7.000 7.00 7 0.0092 205
), -16! 0.011
887 Jo00 158 o] 207 Issue Date : 02 September 2024
The reported uncertainty of measurement was based on a standard uncertainty mufuplied by 2 coverage
factor k, providing a level of confidence of approximately 95 %, Tha Uncertainties ara for 8 probability of B5%
This cortihcata may ot be ropreducad ather than I ull, cxzapt with tho prior writren
~olo- Approvat af the head of Corporata Services 3 ; Equipment Callbratian and Testing Services.

oo S8 A SRTORILS
Tet

Equipment : pH Meter with Sensar Cert. No.: 24LM140 = S
Condition As-Received :  Usad ltem Page.: 2 of 2 //-' Py caugRATIN a1 REviEwBY . THe T
Reference : 2408-0988DSC~4 L'\% e
fracecuraisecll == > of Calibration serrovosr ..9&5
Calibration wer conducted using in-house cali CP.OT01 ing lo ison with
Industrial Plalinum Resistance T (IPRT yinto T Bath, ) 2 carone 22! I':o:» i
The lemperaluie scale used was based on ITS-80. Model Number:  MSE2248-100-DU No.: i
Condillon af this result of calibration Description : Anaiytical Balance . Issued Dale :  Friday. Fobruary 23, 2024
e Reference standard ‘”5"“’“2"“'5 ik y T Serial Number: 0026207038 - Reference No. : 229198
Instrument erial No, Cett. No. Traceable . =
1) Digital Thermomelar 20410013 241851 TPA 08 Aug 2025 10 No: RYEEN0002 ——
2. This certificate is valid only lo the item calibrated on date and place of calibration, Manufaclurer;  Sartoriys Page No : 1072 TSRt
3. This certification is raceable lo the Intemnational System of Unit,

Remark : TPA : Tachnalogy Promotion Association { Thailand - Japan ) Customer Name : ALS Laboratory Group (Thailand) Co.Lid. (ReyongBranch) e
Result of (7)) Without Adjustment 616110 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thalland. -
Function : Temperaluie measurement.

Thiz instrumant was connecled with temperaturs sensor, S/IN.. 3293229 Calibrated Place : ALS Laboratory Group (Thaland) Co., Lid.(Ba'ance Room I
[Calibration] lmmersion 1 Standard uuc* Coverage i
818110 Meo 5 T.Macnam Khu, A Pluskdeeng, Rayong 21149, Tnaitand.

Paint Depth Temperature Reading Ertor Uncortainty, Factar et [ 9. Ray! e

{C) {mm) (C) {C) ich (2 C) Ls Calibrated By : ~ Mr.Chanchai [athana Cali

:;'g :gg :g‘::l 33: :::: 2:: fsg Calibration Date : Thursday, February 22, 202¢ Procedure No. : Tais cakibration was conducted by

0.0 100 10,004 20.2 0496 .16 2.00 Using in-ouse calibralion procedure number (WI-CO3)

50.0 100 50.003 50.2 o487 0.15 2.00 Based on UKAS LAB 14: 2019 .

UUC* : Unit Under Callbration Melrotogical data : Amblenis Conditions:

The reported uncertainty of measurement was based on a slandard uncertainty multiplied by a Capacity: _ 220 g Readabilty:  0.0001 g Temperature: 242°C £ 50°C

coverage Factor k, providing a level of confidence of approximately 95 %. Humidity : STO0%RH _ + _100%RH
Reasons for calibration Pressure 3
=000

O newistizton [ Senvize / Repaied  [2] Re-calibratianf Maintenance Equloment Condition: [7] Geod Operate [ Fair
Measurement Method UKAS Publication Ref :Lab 14

Ths measuremeni uncertainty slaled is the expended unoerlaln'y which Is obtained from the slandard uncerlainly multiplied by lne

coverage factor (k=2) to provide a level of of 95%, ItIs with the Guide 10
Expression of Uncertaingy in Measuiement (GUM). The 4 ity 10 Naticnal Standards, which
rewise the unit of accordng tothe Standard System of Units (SI) Report of Tolerance came (o lisl of
Sartorius Melrological Specifications,

Traceability:

Modal Number i Irracesnssy  lcesticateno,  |oueDate

YE5011-522.00 1samm!- 130l trg - 0200 EZXCS011-62200  TCS M23081975 | 23-Aug-2025
MHB-382SD Humidity®, P Lutron MHE- _ DKSH ____lcis23tees | 23802024
T

This cenificate relate and apply this equipment only,

This cerlificate may not be reproducad clher than n full except wih Qs S
Ifvg prior wrilten appraval of the Verificalion Operalion Civision —_— T
Satorus (Thaand) Co, Lid A
i . -1 &

Mr chonchai [nlrhana(Technical Manager)
SOP FM 33 03 February 2022 g




Sartorius (Thailand) Co., Ltd.
129 Rama 0 Road, Huaykwang, Huaykwang, Bang<ck 13310
Tal: +83 2643 BJ81-8 Fax: +85 23438267, ¢-mal: aervice theiland @1armnus com

Cﬁﬁm

Model Number :
Descriplion :

Serial Nurmker :

I3 No :

Manufacturer :

MsE2
Analytical Balance
0026207038

45-100.0U

RYG_EN0002

Sartorius

Ih

ficate

> of Calibration

Calibration Results : Without Adjustment

S/ARTORILS

Centificate No.: 24BCl0C59

Issued Date:  Friday, February 23, 2024

Reference No. : 229156

Page No. : 20f2

Repeatability Eccentricity (Off-center loading error)
Tha e abXty of 8 meghi piay 4 The oT-conler foading anar it ywlded by Iha diforonea boiween (he.
|undér constant st candibass when Ine samw foad winln 3 ies is pidced ioad, L8 1 or (. Plaeeo v the
ropoatedly on the wagning pan in ihe same manrer. The standard devidlon « used fo midd’e of the weighing pan and besveon vach of four actidenal
orgrass raproducivitty quantiahvaiy. moasurment puris { paawans deftaed accardiag lo OINL A7G).
Nominal Value : (Low Load) | 20.5000 199.999% Nominal value * 100 q
20 g 2022008 ITolerance 0.0004 g
Tolerance ! 200.0000
00001 g ! 20.0000 199.5959 Q Difference
20.0001 | 200 ‘@’ 1
s L
Nominal Value : (High Load) | | 208-0000 & 5 2 |_-o.0c0t
200 g 20.00%0 ["209.0c00 3 | -D.cooL
Tolerance 20,0090 155.3%59 7 ~4  0.o0000
0.0001 g 19.9959 " 200.0001 ) "5 -0.0001
13,5332 200.0000 & =
Standard Deviation 0.00007  0.00006
Linearity
The facarity, 3 A aewe
Tolerance 0.0002 g
— - —_— e —
Nomiral Value Convon'ioral Mass Value Displayed Vaue Devisten ! Uncertainy
g 1] i3] (s}
3.0100 T.0000 .gooig |
0.0500 0.0360 | ©.o0018
00018
00418 -
00018 _
% .o%018

100.0000

| 200.0000 199,953
Znd of Report.
S0P FM 33 03 February 2022
Equipment : Hot Air Oven Cart. No.: 24TM632
Condition As-Received :  Used item Page: 20f 3

Refarence :
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measuremant
method with Data Acquisilion which connected with Resistance Temperature Detsctor ( RTD ) and
Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

1) Data Acquisition
2, This certificale is valld only to the ilem calibrated on date and place of calibration.
3, This certification is traceable 1o the International System of Unil

Remark : TPA : Technology Promotion Association { Thailand - Japan )

Result of Calibration :-

2403-05630C-1

Serial No.
MY57013711

Cort. No,
23LM115

{7 ) Without Adjustment

Traceable Due Date
TPA 11 Jul 2024

Functlon of UUC*: Temperature Source
Fresh air setling : Close Environment during calibration
Finished

27

P 2

224

k3 o
1 3
2 ek Ref. Std. ID No.: @
H g P 8 Calibralion Point
;s L4 / Posltion:| (180)°C (104)°C
i 2 tle o

R L # [ 18-18TC-01_| 18-18RTD-01
— 2 18-187C-02_| 18-18RTD-02
3 18-18TC-03 | 18-1BRTD-03
4 18-18TC-04 | 18-18RTD-04
vk ST o - 5 18-18TC-05_| 18-18RT0-05
as 50 em b= 1 - 5 18-18TC-06 | 23-1BRTD-06
b= 50 @m W= o5s 8" 7 18-18TC-07 | 18-18RTD-07
e 50 em o= QraLptr B 8 18-18TC-08 | 22-1BRTD-08
Copacity = 041 m? 8 {rel) | 18-18TC-09 | 18-18RTD-09

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES v
53414 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250 - e

TEL 0-2717-3000-29 FAX.0-2713-484 ‘CaLmAATION soes

nge . ) Cerl. No.: 24TME32
Certificate of Calibration el
Equlpment : Hot Air Oven | oo e nﬂﬂ/fa/ﬁ )
Manufaclurer : Memmert : ;
APPRUVED TFY ¥
Model : UFE 500
Serial No. : G511.1572
NEXT CAL DATE 21/09/25

1D No. : RYG_EN0010
Submitted by : ALS Laboralory Group {Thailand) Co,,Ltd. {Rayang Branch)

816/10 Moo 5 T. Maenam Khu,

A. Pluakdasng

Rayong 21140 Thailand
Lecation : Oven Room
Received Order : 21 March 2024
Calibration Dale : 21 March 2024
Ambient Temperature : (26+10 )¢
Relative Humidlty : (50+30)%
Calibrated by : Man Pattanapongpaiboon
Approved by : éﬁé‘“‘/

Approved Signatory
( ) Pomthippa Tameyakul
() Unnopphel Harachay
(V) Suwit Imjai
lssue Date : 22 March 2024
Tha are fora p of app ly 95%

This than In full, except wilh 1he price wristen
Appreval of tha head of Corporate Servicas 3 : Equipment Cafiration and Testing Services.

Equipment : Hot Air Oven Cert. No.: 24TM632
Condltion As-Received : Used Item Page: 30f3
Reference : 2403-05630C-1
Result of Calibration :- {*) Withoul Adjustmant
Function of UUC* : Temperature Source
Fresh air selting : Close
Calibration] UUC* | UUC* | T T e | Overall
Paint Setting | Reading stability i i Varlation| Factor
(°c) (°Cy | {°C) (£°C) {°c) [ k
1040 104.0 1040 0.051 0.59 0.62 2
180.0 180.0 | 180.0 0.15 1.3 1.7 2
M. d C) .
Point Position I EseRing
{‘C}) 1 2 3 4 5 T 8 9 fref.) {£C)
104.0 103.921] 103.786] 103.757 ] 103.759] 103.950] 103.817| 104.213| 103.672| 103.673 42
180.0 179.614| 179.270] 179.145] 175.505 ] 180.001| 180.423 | 180.293] 180.629{ 17" 429|

Average® : The average of 30 values in each position

Temperature stability : One-half of lhe grealast i of at any one sensor.
Tamperature 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 observalion time as
possible 1o determine the temperature pattem or homogensity within the chamber under steady-state conditions.
Ovarall Variation : The Difference of the maximum and minimum threughoul i
UUC™ : Unit Under Calibration

Nate : The reported unceriainty of measurement was included stability 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 %.

-o00-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING BERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX.0-2719-3484

Certificate of Calibration

NBC.TIBRTISITAZS
CALIBAATION 0acs

Cerl. No.: 24TM634

Page: 10f3
Equipment : Hot Ai 7— 1 /f
- eRACOER RevIEwBY . M/fa &
Manufacturer : Memmert ;
Modol : UF 110 APPROVED 1Y [ : .
Serial No. : 8423 0853
NEXTCAL DAL 21/03/25
ID No. : RYG_EN0213
Submitied by : ALS Labarstory Group (Thailand) Co Lid, (Rayong Branch)
616/10 Moa 5 T, Masnsm Khu,
A. Pluakdseng,
Rayong 21140 Thasland
Location : QOven Room

Racelved Order :
Calibration Date :
Ambiant Temperature :
Relative Humldity :

21 March 2024
21 - 22 March 2024
(26£10)°C
(50£30)%

Calibrated by : Man Pattanapongpaiboon

Approvad by : ﬁw

Approved Signatory

( ) Pornthippa Tameyakul
{ ) Unnopphal Harachai
/A Suwit tmjai

Issue Date : 23 March 2024

The Uncertalnties are for a of 85%

This certificate may not ba reproduced othes than in full, axcept with the prior writtsn
Appraval of the head al Corporsla Services 3 : Equipment Callbration snd Testing Sarvices.

Equipmenl : Hot Air Oven Cart. No.: 24TM634
Condition As-Received : Used ltem Page: 20f3
Referance : 2403-05630C-3
Procedure Used :-

G ion were using calibrati CP-QT02 to diract

melhod with Data Acquisition which connected wilh Resistance Temperature Detector { RTD ) and
Thermocouple Type T.

The temperature scals used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No, Traceabla Due Date

1) Dala Acquisition MY57013711 23LM115 TPA 11 Jul 2024
2, This certificate is valid only lo the item calibratsd on date and place of calibration,
3, This certification Is traceable to the International System of Unit,

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (°) Without Adjustment
Function of UUC Temperalure Source

Fresh air setting : Close

Environment during calibration

Beginning Finished
27
59
AC Supply [ Voit ) 224 223
Ref. Std. ID No.: @
H Calibration Point
Poslilon ;| (180)°C (104})°C
1 18-18TC-01 | 18-18RTD-01
2 18-18TC-02 | 18-18RTD-02
= 18-18TC-03 | 18-18RTD-03
.~ 4 18-18TC-04 | 1B-18RTD-04
Prokis latallaton Dibaltés* O o 5 18-18TC-05 | 18-18RTD-05
Ao e . S aoi e m 6 18-18TC06_| 23-18RTD-06
b S50 am oisp b 7 18-18TC-07 | 18-18RTD-07
c= 50 em 0.48 i 8 18-18TC-08 | 22-18RTD-08
Capacity = 0.11 m 9 (ref.) 18-18TC-08 | 18-18RTD-09

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

Equipment : Hot Air Oven Cert. No.: 24TM634
Condition As-Recalved : Used ltem Page: 30of3
Reterence : 2403-05630C-3
Rasull of Calibration :- (~) Without Adjustment
Function of UUC* : Temperature Source
Fresh air eetling : Close
Calibration | UUGC* uue* Ti e T e | Overall e
Paint Setting | Reading, stability uniformity Variation| Factor
(C) ¢yl t°cy (£°C) (c) (°C) L]
104.0 104.0 | 104.0 0.065 0.52 0.50 2
180.0 180.0 180.0 0.20 1.2 20 2
Calibration Measured Tomparature { °C ) Uncertainty
Point Position
(*c) 1 2 3 4 5 & T 8 Biret) ($+C)
104.0 104.168 ] 103.506 | 103.898 | 103,742 103,772 103.730| 104.289| 103.805 | 103.708 0.42
180.0 180.701] 179 239 179.935 | 179 999 180.127 | 180,138 | 180.895[ 170,313 [ 180.211 1.1

Average® : The average of 30 values in each position

Temperature stability : One-half of the greatest il of
T ity : The i i of

at any one sensor.

at any sensors and the measured

temperature at the reference location which are observed al the same ime or at as close an observation tme as

possible to ine the paltem or

within the chamber under steady-state conditions,

Overall Variation : The Difference of the maximum and minimum
UUC* : Wnil Under Calibration

throughout rvation.

Note : The reporied uncertainty of measurament was Included stability and excluded uniformity .

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

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

-000-

Certificate of Calibration

§34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL,0-2717-3000-29 FAX.0-2719-9484 CALMRATION

Cerl. No.: 24TM635
Page: 10f3

Equipment : Water Bath 72“/{ 7 /f
RUVIEW Y . /fa rpiva
Manufaclurer : Memmert :
Model : WNB22 APPROVED BY. [ R
Serial No. : L513,0648 21109/25
NEXTCAL DATY ., .
ID No. : RYG_EN0061
Submitied by : ALS Laboratory Group (Thailand) Co..Ltd {Rayong Branch)
616/10 Moo 5. T. Masnam Khu,
A, Plugkdaeng,
Rayong 21140, Thalland
Location : Wet Chemislry Lab

Recalved Order :
Calibration Dale :
Ambient Tamperature :
Relative Humidity :

" Calibrated by :

Approved by :

() Pomthippa Tameyakul
() Unnopphol Harachai

21 March 2024
21 March 2024
(26+£10) C
(S0+30)%

Man Pattanapengpaiboon

Shd

Approved Signatory

(V] Suwit Imji
Issue Date : 23 March 2024
The U are fore of 5%

Uran in full, wecept wiilsn
3: 4

and




Equipmenl : Water Bath Cert. No.: 24TM635 Equipment : Water Bath Cert. No.: 24TMB35

Condition As-Received : Used ltem Page: 20f3 Condttion As-Received : Used Item Page: 30of3
Reference : 2403-05630C4 Reference : 2403-05630C4
Procadure Usad == Result of Calibration :-  ( *) Without Adjustment
Ci 1 were using in-house cali pl CP-OT04 Based on ASTM E715 accarding Funciion of UUC* : Temperature Source
to direct measurement method with Data Acquisltion which connecled with Industrial Plalinum Resislance Tatibration] Gucr (g Avarags" Standard Reading (G )
Thermometer ( IPRT }. o - 4 —
The lemperature scals used was based on ITS-80, peint Satine | featina Positigh
Cani . o, (°C) (°c) {°c) i | 2z | 3 | 4 | Sief) | (2°cy
R — 5.0 850 850 | 84428 | 84424 | Baase | Basor | eaarr .18
1. Reference slandard instrument: - - . - = - -
Instrument N S No. Caert. No. Traceable Dusa Date Calibr.a!icn Uniformity | Stability Coverage
1) Dala Acquisition MY57013711  23LM115 TPA 11 Jul 2024 point Factor
2, This cerlificate is valid only to the item calibrated on date and place of calibration, (°C) {°C) (+°C) k
3, This certification is traceable 1o the Internalional System of Unit, 85.0 0.19 011 2
Remark : TPA : Technology Promotion Association { Thalland - Japan } ) N
Result of Calibration 1*) Without A ' Average* : The avara.ge of 31‘1 values in each position.
Funclion of UUC* : Temperature Source Uniformlty : The maximum difference of measured temperatures at any sensars and the measured temperature
Heat fransfer medium used :  Water at the reference location which are observed at the same tme or at as close an observation time as possible
to determine the temperature pattem or homogenaity within the chamber under steady-state conditions,
Environmental AC Voltage Supply Stability : One-half of the greatest i i of at any one probe.
1°c) (%RH. ) { Volt ) UUG* : Unit Under Calibration
[Beginning of Calibration 25 55 222 Note : The reporied uncertainty of measuremenl was included stability and excluded uniformity.
Finished of C 25 57 223
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
Position : Ref. Std. coverage faclor k, providing a level of canfidence of approximately 95 %
ID No.:
= 1 4803988-001 -000-
A s 2 7| 2 4803986-002
-_/ 4 ;i 3 3 4803988-003
T 4 4803986-004
5(ref.) 4803928-005

From

Metrology
SCG SCI ECO Services Company Limited @ ‘ SQG !\Jietmiogy
4312 Moa 3, T.Banpa, A Kaengkhoi, Saraburi 18113, Tt SCI ECO Services Company Limited

Saraburi Tel : ~66 3627 3096 Fax * +66 3627 3100 1312 Moo 3. T.Banpa. A Kaengkhoi, Sarabun 18110, Thaund
Bangkok Tel: +368 9203 6851, =669 8247 2360

Vebsite - wvnvscieco.co th - E-Mail * calibiale@sca.com Certifiente No, T241120 Page2 of 4
_— — Calibration Report
Certificate No. 17241420 Page 1 of 4
Certificate of Calibration Equipment : Chamber ( Coll Room )
Date af Calibration : 11 June 2024
Enviroument : Temperature : 23.1-24.1 °C
Equipuient : Chamber ( Cold Room ) Line Yoltage : 12232263 V
Relative Thumidity @ 35-65 %RH
Manufacturer : MODULAR o AR _
ults of calibration
Model : IRE¥VCOHCOO | "This equipment was calibraled by msert nine smndard thermocouples svpe T into s chumber |, tie other one
stamlard Uermocouples 1ype T use for ambient temperlire mezasarement , The calibration was done iu ecording
Serial No. 1 CDO351459 (0 WI-T20 Cbased on ASTM | 145-94 { Reapproved 20011 and AS2853-1986 )

Al data show helow w IRIRE

was hased on ITS - 90

n2l velues and the

L from custonter request, The Lamperature seale used

Customer Code : RYG_ENM&4

tandard [nstument ©

Reference

ID Ne . T1939AS lusirument Model Instnumen No, Ces ¢ N Due Dare
) N e TC TYPET TNIGI-TNI 70 T240713 19 Apnl 2025
T ¢ TYPET TNLFI-TNISO 19 April 2025
3 g + ALS Laharatory Group (Lhailand) Co,,Ltd. ( Rayang Branch)
Custamer ALS b p( ) 4 (Rayang DATA LOGGER 349707 ria9 19 Apiil 2025
¥ Y daenas ~ X
616/10 Moo 5 T.Maenam Khu, Narforal Institute af Metrotogs § Tt 3 throwpl: Mctalogical Center € NSCVISETIS 1725 CALIBRATION 0244 )
, 4., Condilien of calibrated ttem : good
A.Pluakdueng, Rayung 21140 Fquipient Neseription
“Time Cotstant 3 Uow _ 30 Mimste Ar__ 3 "C
Customer Location : Luboratery Fred Al Damper [ Open [JMin (] Mediom [ Mox
Cluse

Date of Receipt 5 June 2024

ot Avarlahle

£ Adjustiment
Calibrated By : Sujjar Naknakred ( Site Calibration Manager') () wihout adjustment ( %) after adjustment

Approved By H i i ""\—‘r Preechn Phisassutthikul (Temperature Calibration Manager)

L

Date of 1ssuc

The uncertainties are for a i probability of approxi ly 95%.

This Cerlificate is issured in accordance with the candilians of accreditation granted by Lhe Thai Laboratory Accreartition Approved By — ——
Scheme which has assessed lhe measurenient capablbty of the laboralory and its traceability to recegnized nalianal standards

and to the unils of realized al the

ponding national standard laboratary, This cerificate may nal be
repraduced alher than in full cxcept with Iha prior written approval of tha Mewrology



Metrology
SCI ECO Services Company Limited
3312 Moo 3, T Banpa, A.Kaengkhoi, Saraburi 16110, Tha'and

Certificate No. T241120

Page 3 of 4

Calibration Report

15F
I
10A | ;
I ia
§F .
/
1, 25,
127
’ 1}
’,
’ 1
o :
- [l
F7 4 1) L
1 +
16E e sa
C-Centie, F-CenicolFuce, A=Comer. E=Centreof'Edge
IC = TINIG HF = INITI

2A = TN162

3A = TN163

4F = TNI64

12F = TNI?2
1A = TN}
144 = NI
15F = TIN175

16E = 'INI76

SA = TN165
6A = INLGG
TF = TN167

BF = TNI16§

94 = TNI69

104 = INI7O

CORPORATE SV ICES 3t EQUIPMENT €
53 ¢ PATTANARARN ROAD SOl NI,
Tk

Certificate of Calibration

Equlpment :
Manufacturer :

Modal :

Sarlal No. :

ID No. ¢

Conditlon As-Recalved:
Recelved Date :
Callbration Date :
Reference :

Submitted by :

Amblent Temperature :
Relatlve Humidity :

Cafibration Procedure:

P,
TECINOLOGY PROMUTION ASSOCIATION (VHAILANL-JAPAN) %
P A

[EXR LIRS

x
Approved By 1

IRATTON AND TESTING SURVICIS gz
~~
AN UANG RANGKOX H0250 s

RSCTEISIN2S
canmeaTion f0c

Cort.No.: 23CH1088

Page.: 10of2

Conductivity Mater
Metiler Toledo
5230 REVIEWEY ., fald:
B241407147 fé/—
RYG_EN0O29 azproven sy I
Used llem

NEXT CAL, DATE W'%/ﬁj :
01 Saptember 20235 S o

04 September 2023

2308-0010DSC-7

ALS Laboralory Group (Thalland) Co ,Ltd. Rayang Branch
616/10 Moo 5, T,Maenam Khu,

A.Pluskdaeng, Rayong 21140, Thailand

(25 +25) C

(50 + 15)%

In -house method :

- CP-CHB . based on direct measurement by

using cerlified reference material (CRM)

Metrology
SCI ECO Services Company Limited
3312 Mao 3. T Banpa. A Kaengkhoi, Saraburi 18110 Tha.and

WISCG

Certificate No. T241120 Puge 4 of 4

Calibration Report

Measurement Results:

Average Standird Reading at cach pasilion (°C)

Cnallbrativn Paint TN161| INJ62 | UNL6Y | TNIoH | TNI6S | TNIG6 | TN16T | TN168 | TNIG| TNI70)

3 25 230 27 8 299 235 Jue 32 108 | 290

ENI7H| TN172| TNI73| TNL74| TN135 | TNLIT6

139 | a01 | 202 | 261 | 2a2 | 542
Chauber ( Cold Room | Vemperature Distribution
Rending (°C ) = .| coverage
Setting (°C ) Average (C) | Stabifiy (£°C) | Uniformity {C )| Uneertainty (¢ )
Min, Max Average Factar k
0 29,43 3.7 297 132 113 202 20
= The quated uscertais ty e<clufe * unitormisy ™

The slibraon reanlt apply auly ¢

' cated itcin
The result of 131 wes found nceuzate as shuwn on daie and plece oftest only.
e cepoited expanded uivertai

d an & standard snesrtaity multplied by a coveroge factar & w e for a tdistzhution. reviding

alovel of confidle ice af approsunely 93 &

AT
Approved By, H

FMLIS 11 | Ritkeia

CartNo.: 23CH1088

Page.: 2 of 2
3 calibration
1, Referenca Slandard Instrument :-
Inslrumont SerialNo.  IDNo.  Certificato No. Due date
1) Thermometer 9548224  130RCO003 231435 10 Apr 2024

¢ - This Cartlfication is traceable (o SI Throught Technology Promalion Assaclation (Thailand - Japan)
.. 2.Cerlified Referance Materials :-
- Conductivity callbration selution, CPA chem Lid., The measurement results are traceahle to SI
through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No, AR-1835

Conductivity Solution Manufacturer Lot No. Exp, date
84,000 pSicm CPA Chem 885120 28 Mar 2024
1413.0 uSfem CPA Chem 913596 14 July 2024
12,880 mSiecm CPA Chem 885123 28 Mar 2024
~ Contral Ce salution by Water bath (25.0.1) c

3. This certificale is valid only to the item calibrated on date and place of calibration,
Cali
Function : Conductivity Measurement
(*) AHer Adjustmontatl 1413.0 pSlem
Conductivity Elacirade Serlal No.; 5823251000

Calibrated by : Warakorn Lemgaglrakul

Qa-'/uv'

Approved Signatory

Approved by :

-
(V] saithp tMeangmai

{ )Warakom Lerngagtrakul
{ }Ponpan Paipim

Issue Date : 7 September 2023

The Uncertainties are for u

ity uf upproximately 95%

Ve eesncne gy nw

e Tl eveep s e o

Apprnai ol the feid ot Curpr b Dt Calibrat an s Tewnmg ¥enlees

A 0058059

Standard Before A After L Y C g
Conduclivity Soluiton VUC" Reading UUC* Reading of Measurement factar
() k
84,000 pS/cm 83.8 uS/cm 85.3 nSicm 0.62 pSiem 2,00
1413.0 uSicm 1388 pSrcm 1413 pSicm 9.2 pSicm 2.00
12,880 mSicm 12,41 mSfcm 12.63 mSlcm 0.086 mStcm 2.00
Romark - UUC* = Unit Under Calibration

+ Cell constant = 0.§45371 cm’’

Tha reported uncertainty of measurement was based on a standard uncerisinty multiplied by a coverage
factor . providing a level of confidence of approximately 85 %,

-olo-
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Certificate of Calibration

Represent 1o Certificate of Calibration No £29240007

Equipment: Block Digastion Unit Certificate No  C29240011
Mode| KT-20s Issued Date. 22 March 2024
Seral No {or IDY:  5720210009/5770200073 Job No.: WQ0-00020428
Manufacturer Gerhardt Page’ 1o0fé4
Candltion® In Condition Digesben Block 20 haoles

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

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

Environment Condition.  Temperalure 25 °C t D7°C
Hurndity 84 %RH 1t 1 %RH
Voltage: 225 VAC £ 17 VAC

Calibration Place ALS Laboratory Group (Thailand) Co.,Ltd. (Rayang Branch)
{ Wel Chemisiry Lab )

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

Calibration By: Mr. Thanathorn Phunook
Callbration Date 17 March 2024
The Method used: In house melhod, base on by comparison wilh slandard

Traceability: This certificats is traceable lo the SI Units mamtalned by National Institute of
Meology (NIMT), Thailand through N M Technical Center Laboratory {(NTL)

Certificale No  TC22/0080

(Mr Udon Snchana)

{Mr Thanathorn Phunoak)

Person in charge Autharized signatory
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&= DKSH

Certificale No.: €29240011 Page: 30of 4
Callibration Results:
Pre Calibriion
M Comecton
— Desired Setting Indicating Uncertainty
e rcy 'c) Témparatue ol uuC °cy
cy Cy

A1 4015 21.5 15
A2 4012 212 15
A3 399.1 19.1 1.5
A 397.8 17.8 1.5
A5 305.1 15,1 15
B 396 6 165 1.5
B2 396.1 16.1 1.5
B3 3920 129 15
B4 3916 16 15
BS 390 7 0.7 1.5
c1 o 0 = 3853 153 15
c2 383 6 156 15
[=] 3923 128 1.5
C4 o7 1.7 1.5
c5 3903 10.3 1.5
[ 2476 176 15
o2 056 106 1.5
D3 3050 150 15
4 394.2 142 15
o5 30306 134 15

Y rep—— TS
ot :

Ay L

Oehvering Growth 15 A and Beyond CAL Fiv €20 07, 30 Jul 2022

&= DKSH

Certificate No.* £29240011 Page 2cf 4

Fig 1 Front view

A { c o
D300 -« -
1 @

e
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2O
1 ®
O
L/ \

Locahun of standard

Fig 2 Digestion block
Definitions
ttiatng fampeutse Tha aversos e aling al v ficaling device which forms I Integral pan of the Diges on blosk

Maasurad Tomparales The averape raod'ng of working standard al any pos «ans or ‘oxatlen

Uk Bz wnluTab 63p
e |
=i

2z

e -

3

-

o P w A
i) i CNA R C s D VTS 14wt RGN GATORTTI G Sumdnnd

Dehve ng Growth - in Asia and Beyonrd CAL-FM-C29-07 24 2022

&= DKSH

Certficate No © C29240011 Page 4of 4
Calibration Rasults:
Without adj;
Misasutudd Carrection
. Desued Setling indicalng Uncertainty
Locations o) o) rc Temperatury o UUC. ey
ey (C)
Al 3825 17.5 1.5
A2 3824 174 15
A3 g 17.1 15
A 379.7 14.7 15
AS 133 1.5
Bt 15,4 15
B2 151 1.5
B3 135 1.5
B4 133 15
Bs " . 14,1 15
o 380 365 365 0 %
o2 15.3 1.5
C3 139 15
C4 3782 132 1.5
[ 3773 133 15
ot W05 15.5 1.5
D2 3806 15.6 15
03 3781 131 1.5
[ os | 3787 137 5
DS a7?.7 127 15

The End of Certificate
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Certificate of System Qualificati

REVIEW BY T 3.&’#

; F il GrossLab Complianca Serdcas
APPROVED BY ..él—:él_t
bn

next caL pare 3028

natluenu: WO-00020429

wilandaviia Black Digestion Unit su: KT-20a

wnue Aty 5720210009/5770200073

f533d8U (31) @579dau {d0)
11 Mar 2024 Punseavda 11 Mar 2024 Wueug
nd | Tawind uné | lwilnd
Geners)
1 vl a o
g i 2 p®ineu Main Switch 2 a
=] =] 3 1117974 Seleclor Key = e
=) c 4 msidavHa Display B
= = 5 @ Hole & (E]
a C 6. dnwdhia =) Lisi
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=4 o 8 dnma:udndan o douiifonins 5 a
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Mr Thanathern Phunaok

Service Engineer
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©2023 by Agitent Technaloglos Agllani Crogslab Compllance Services
Setpolnt Status: Pass
Zane Oven
SelpoinvActual
Tempsratura: 2300 2323 c
Accuroey: 2a "
Agilent Recommended >= 40 % sulpointin K t 50 c )
<= 10 % setpaint in K {50 C )
Safpolnt Status: Pass
2one; Qven
SelpointActual
Temperature* 100,0 1007 c
Aczuracy' 07 -
Agilent Recommended: == A0 % sufponlin K i -37 oA |
<= 10 [ a7 c )
Overall GC Qven Temperature Accuracy Tast Status
Paxs
GC Oven Temparature Stabliity
Name: 7830
Salpolnt Statue; Pass
SelpontAverage
Temperature. 1000 1004 C
Stability: 0.0 ‘c {
Agllant Recommended: <= 05
Qverall GC Oven Temperature Stabllity Test Stalus
Pass
Log Amp
Tested Combinationt Froni S§SL 1 Extenal S0
Name 5677A
Setpaint Satus: Pass
Date: Oagembar 13, 2023 3:32:46 PM
System 1D Gur

Paga 216

GC-0Q + GCMS-0Q

Systam ID* GM-7

Organization Name: ALS Leboratory Group (Thasiand) o, Ltd,

Qrganization Lacaton: 104 Patihanakarn 40, Patlhanakam Rd., Khwang Suan Luang, Khet Suan Luang, Bangkok.
Dale: Dacamber 13, 2023 3:32:46 PM

EQP Name: .

EQP Revislon, GC.02.50, GCMS,02,50

Overall Qualfication Slatus: Pass

System Inspectlon and Basic Safaty and Qparation
Name: 7630

Satpalnt Status: Pass

Overall Systym Inspection and Basic Safaty and Operation Test Status

Pass

Inlat Preasura Accuracy

Name; 7880
Fronl 8SL
Selgolnt Status: Pass
Setpoint Actual
Inlel Presgure: 250 psi 25.0 pab
Acguracy: 0.0 ps
Agilenl Recommended: = {2

Overall Inlet Pressura Accuracy Test Status
Pass.

GC Oven Temparalure Accuracy

Name: 7890
Date: Dacember 13, 2023 3:12:46 PM
System ID; T
Paga 1415
42023 by Agliont Tochnologtaa Agilant CroanLab Compliance Sarvices
Qverall Lag Amp Test Status
Pass
RFPA
Testod Combination1 Front SS5L i Extemal sa
Name. 5377A
Setpalnt Status: Pass
Amu: 1050 miz Drifl After Five Minutes: RFPA Vallage.
2 mv 504 mv
Agitent Recommendad »= -100 and = 100 <= 1100
Ovorall RFPA Test Status
Pass
Tune EI
Tesied Cambinationt Front 88L 1 Exiernal sQ
Nama: 5977A
Setpolint Status: Pass
Filamont: 1
Setpolnt Status: Pass
Filameant: 2
QOverall Tune El Test Status.
Pass
Signal to Noisa EI
Tested Combinatlan1 Front SSL { Extemal 5Q
Name S977A
Data: Decomber 13, 2023 JI246 A0
Systam ID: M7

Pagaldiig



2 2023 by Agilent Technologies
Souice El - Extractor
Betpolnt Stalus: Pass
Signal lo Nolze:

Agllent Recommended:

Sourca! El - Extractar
Setpoint Status: Pass
Signal to Noise:

Aglient Racommanded:

Cvorall Signal to Notse El Test Status
Pass

Agllent CrossLab Compllance Sarvicas

Filamsnt: 1

11318

= 1200
Fitsment: 2

16588

>= 1200

NOTE: This tast a 0 commeni(s) and 8 deviation(s) ere available in the Altachments section.

Date: Decembar 13, 2023 3:32:46 PM

Gystam ID: am7

©2023 by Agllent Tachnologles

Pagad (16

Agllont Crosalab Compflance Bervices

©2023 by Aglient Technalogies Agiert Crosslab Compllance Services

Instrument Details
Purposo

This seclion descrbes tha as found syslem configuration,

Detalls

Syslem
System ID GM-7
Manufacturer Agilani Technologles
Name 7890

Teslad Cambinaliant

Inet 1
Manutacturer Agilent Technologles
Name 7890
Type SSL
Location Front
Carrier Gas Hellum
Conlrol Type Elecironic Praasure Coniral {EPC)
Purged Inisl Yes

Dalecior 1
Manufacturar Aqilent Technologles
Name Moss Spectromeler
Type Mass Spectromater
Lacation External

Muss Spectrameler 1
Manufacturer Agtent Technalogies
Type sQ
Name 5977A
Serial Number US1415M209
Firmwvare Revision 5977 6,00.21
High Vacuum System Turbo Pump
Scouting Run Slandard QFN Std

MS El Source 1
Manufaclurer Agllent Technologias
Sourca Type El - Exlractor
Nurnber of filaments 2

Dats: Deconber 13, 2023 3 32:46 FM

System ID: M7

Pags 5116

Injection Tachnique Marual Injoesion
Inlel Frant
Detector Externnl
LTM Inchuded? No
Sampler 1
Manufacturer Agilenl Technologies
Typa Manual Injection
Usage Sampla Injeclion
Syringe Valume (L) 10
Malnframe 1
Manufaciurer Agllent Techneloples.
Name 7880
Model Number G428
Serlal Number CN14133181
Fimware Revision B 02,03
Oven Type Stendard
Date: Decamber 13, 2003 3 32:46 PM
System 1D a7
Paga 5/16
.
€ 2023 by Agitent Technalogles Agllont CrossLab Compllance Sarvices

Electronic Signature

Purpose

Thls signalure page was cfeated and published bacause the ACE sign-off actian was executed. which is valid for the entire document,
Including altachments, Tho ACE sign-off Is an electronlc s-gnature that requires twa distind Identificaflon components: unique username
and persanal passward, The Agilent representalive who has dallversd this service undersiands the meaning and legal status of an
electronlc sgnatura. As a tralned official operalor, Iho Agriant rapresemative has a unique password and lagon to access ACE and
alactronically sign this document, (Othar e-signatures can b applled Lo thls document using a Oacumenl Content Management of alher
sultable method defined In your data access and control procadures.)

Detaila

Full Name of Signert Supasak Nimsonglham
supanak.mimsongthem@agllant com
December 13, 2023

Exeruled prolocel and putlished ths arlgmal versian of document

Logged On User Nama:
Signature Crealion Dale:

Reason for Signalure;

Regulatory Disclalmer

This docoment provides u pratocol lo verify and secord usirunient configuration and evidencs of uropar operation I hes been prepared from our
inturpretation of applicable rogulations as well ws industry best practices. Tha dacumant is desgned [0 provida an mpartan] compenent of a comysle
and usa of does ol assure compllance Agient Technologies makes ro

promizcn of repremantnlions 03 ta its sufiicency for any spaclfic reguialory progem.

Warranty

Agilent Technokoglea makes no warranty of any kind 1o ths material, Inciuding bul not imiled Lo, he mpfied waraniizs of marchantablily and fitvess for
o parhcular purposo. Agltont Tochnatoglas shal nol ba liabke for errors containad herein or for incldental ar consaqueniial damages in connection with tha
TUnahang. PFOAMARGS, OF Lt of th suatensl,

Data: Oacamber 13 2023 3:92:48 PM
Syatam ID: aM-7

Page 7/ 16
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Agllem Grosslsh Compliance Servicen

Unor Mama, supasak nimsongtham Syotom i GNT
ot Ganarated try Moainans: ASANKANAS Prict Dt Docombot 13, 20203 22:47 #8
2232 Tramsction e |
Time Trarmuction  Aciiviy Trwe of Tranvariion Optianal iefarmation
Stota Pertarmd
Oarmber 13, 2023 it TewsmaTiered  Semaa Horo
16:213¢ A
Dotorener 13 2021 sun Configurmien  Swsiom Nama
10:22:24 4
Dot 13 2023 At Ensibmant Levnsig Usar s FiErgnes: ond
102224 AW Cors i (eqe an Lrioch
=
Duourrber 122023 et Eunlasded Sesan EQP st r gy
102353 AM todhvuqe (G -
Fha pet:
[PredocalPucks GoiCanTguml
iR 500, 0250 aq]
EGP Filn Namw:
1602 50 %], EQP Nama
IAgtenRescmpensad] Prcto
alRevso- [Ge02 54|
EQP zoials tor hyphenated
toctmaiin [GeMs| -
Fiko put
[PrelocolPocka GetdsCorfig
Vs SO A8
ap). EQP Fiu Nnme
[GeMa 02.80.003), EGR
Hare
IAgionIRacommonsad]
Ducambar (9. 2073 sra Comntar  Sewn None
02256 AM
O b 12,3023 stan Quircron  Seeson 4]
EEEE
Ducember 13,2033 sun Ewnron Sysiem Impoeton and Bask Nang
TN Saty 13 Oporaten - T440 =
Quamatey Trst- Ne aeipuas
aasceied
Foge tid
Dita: Dacontber 13, 2023 3:32:48 PM
System D= GM-T
Page 0116
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Agient Crosslas Compianca Services

UsurName supaeak simeanglhom
Rapart Generated by Hoslname: ASEKKWIAT

Systom id: GHALT
Pried Dt Dwcmaar V3 3323 332 41 P

OMLTIN Tranactan iy
Tirm Tranaactlon Azlivity Typa of Transaction Optianal (nformatian
Suts Performad

Ocamer 12, 2023 Sl Esecvimn GC Ovun Teniparaturn Studly Nane
380 4 7B Tumpmralizn. Ovan -

S 1DOC-L <=05C
Do beer 13 2041 sun Sazuon Sanal Jo Nowss EL- Liquia Nece
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9 5647 AM €l - Extoddar
Dwwmmbar 13, 2023 Smn B RFPA - 59774 S0; - Saures €1 Nonw
A0 5643 AM + Edractor
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System ID: (=154
Page 10 18
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Usar Nama: supssahmimaangtham Syatem Jo: U7
Report Qoneratnd by Hastnzma, ASBKKWXELZ el Dt Dataseias 13, 2623 31247 P30
BT Trnsseven g ¢
i Tromaction  Actviy Typa o Tmnacssn Otianal Intgrmatiase

Atk Parformed
Docrmovt 12, 2023 = Exoarton Sytlem bspecion ond Boske  Run Count |
EEE R Sulety and Oraten - 7890 -
Cunhiatvo Tost No satponts
assosated
Decymuur 13 2023 st Exeartn o Pt Ay et e
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§250p L= 1 2pd
Ourevton *3 7000 (2] Exrcuon I Prowsuy Accuracy - Front Run Count 1
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Cocorbar 13,202 Anea Daia 0 Cven Terpermy Vst Tt Oy
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Usar Namo: aupasak nemsongtham Sysiem i GALT
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Systom Id: a7
SHint Data; Dacamber 13, 2020 2:32:47 P

Usar Name: aupsak mowongihem
Rupod Qanatatnd by Hoslnms: ASBKKWX492

GM.7.2023 Transsetion tag :
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Fype of Tramacton Cptlanal mfevration
Porformed
Lt ) Sigral o Koo E) - Ut Daia figm Pety.

Decumror 13, 3943
12975 PM Ifekom, Front SSL SQ:+ 01 MemeHunenGOMS ain
Soacu: El-Edioct uting  \OODZNSIN_F1.0
Fdomenl 1.1 >21200

Ducamber 13, 2023 Eud Extasion Signat o s B Legud P Caurt
128 18 PM Infactca, From 351 50 ;
Soute. E1- Ewracinr usig
Flamont 1 - L: >> 1200

Cecoox 19, 23 At Tavllinlocsed  Sigral 1o Newa E - Liguig
123951 P tigpetan, Front 851, S0 -
Souts El- Extractr usmg
Tlameni 1L >= 1200

Drrviion Fied o Run Count
1

Docomser 13, 2023 Surt Eamcirin Sal o KB ELL U e
s eM Irgocton. Front SSL sQ -
Sourn El- Evractor Laing
Flamant § -1 »= {za
Decemey 13,3023 Al ora Agnal (o Mise Els Liguis Do s Pt
LT don Fom SELSA - D amsHuntorGOMS dats
Soume: €1-Garagnr sy \OC2OTNSIN_FI T
Flamant 1 -L: > 1200
Ducamber 13, 2023 g Seoanon Sonstlotoms El-Lawd  RunCount s
(zs200pm Iniecton, Fron( SSL, 80«
Scurtw; B~ Exwadier unng
Fiomenl 1:1 >= 1200
Oocamte 13,2023 sun Eritin Sl Nose El-Laed  hwa
24205 PM Inpectan, Frorl SSU, S0 -
Sevicu. El+ Exanclor wang
Framat2-L 31200
Urncstspor 13, 273 Ao ain 9910 Nows £« Ligum Duta & Paiy
f2apar ey Inivekon Fionl S8L5Q: - D WasHuntenGCMSY ot
Seuos: E)-EMmed: g \DQIWRSIN_F20
Flairanl 258 2 1300
Page 3y
Date: Decombar 13, 2023 3:32:46 PN
Systam 10: Gy
Pogo 12(16

© 2023 by Agllant Technolaglos

Agllant CrossLab Compliance Sarvices

-

User Nama: auaesak nimsangthem
Faport Ganamtod by Hostnema: ASBKKWXA92

Prirt Dale: Docembor 13, 2021 333:47 Py
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Unat Nama: supasak nimsongzham Ssiem td: QM7
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Introduction

Customer Informatlon

» Cusiomers should provide all necessary operating supplies upon reques! of the engineer

o Acusicmer represeniatne should be available 1o W ginzer v g the pr
5 rwors e responsbie for regular mant e and are
ancouraged 1o obsere The Senice Fepres entalne

namienanis procedures. Cu

o Ay party notincuted I Ut Prar s Lt settson of this deaaienens aie uk patt of the
recomimended Preveniive Mainlenance Senoe it are Wy nchoded in the pfice of this
SeVeR

« i 2 systerm roquires the use of exlia or spteial procedures andror pans for the maintenance
service, then these mustbe ardored separately and charged 65 0 repair, which may incur
aduitional Losts

» For customers using HF applications, the instrument should be returned Loits stendard
sample intraduction sy3tem.

s A, St 31 Sy 2022
Son CAINAAOTS P Lot ¥
choenpes e W22

BRK_EL0037

CrossLab

Agilent CrossLab Start Up Services

HEVIEWBY ..

Agilent 5100 5110 ICP-OES APPROVEDBY -
Preventive Maintenance WEXT CAL DATE ..

Agiient Preventie A prowides e your anakytical
instuments to assuce reabile aperation snd the ascuracy of your resulls

Delovered by highly tained and cortified service enginesrs using genuine Agitent parts and
suppits, Agient Preventive b provices what you need to red unplanred doantime
and keep yout Systems cperating at their peak performance

This ehecidist is used a5 a guide fat i tasks A signed comy

ot this checidist 15 provided for your e,

Pivon AL, s 31 Manay 2022 oy 0
Dot Numsr SAY14KOTS oage Yot "'{.2"‘ Agllel“
£ Aot Tachremnpes b b o T

Agilent
Aplent slqusnanm\mMenmnceChecml Crossl—ab

o Irgight 16 Durend

important Customer Web Links

»  Toaocess Agilent University, vist it/ ww agient comcr osslabluntersity/ 10 learmn about
rmning options, which include onling, classroom and onsita delivery AlrERing specilist can
wark deecthy with you to help determmne yous best oplions.

s Toaccess inekguuﬁanwlncm wel page, visit P/ Swww agilent comden-
A m:Iulbmnlorrru'.'cntpp-csa-ea\.wnle'

sample Prep and Containment

Chemical Standards

Analysis

Service and Support
Application Workflows
«  The Agilent Cammunity s 2 escellnt place to get answers, coflaborate with oners about

applications and Aglent produsts, and find in-depan GocuMents ant videos relevant ta Agiient
Iechnelages Visit hitpa fcomenunity agilent com/welcomme

Videos aout specific preparalion requiremEnts fer yous matrument can be fourd by
searening the Agitent YouTube channcl ot g P yoratube comfuseriog fent

Need to placc a service call? Flextbic Repair ptians | Agrent

Seion AOL et 31 Januany 2022
Pt Hhmber B0918:90073 Paged ot it
£ Agiere Trcrrekoges, ¥ 1072
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Service Engineer's Responsibilities

®  ENAIATT the custamer and Pasvire that all NBCESSarY supplies ace avalahle hefare the
Preventive maintenance wsit

Only sefect thase pages that relate to the system or module being serviced

Complete emply fields with tha relevant information,
Complete the relevant checkbores in the checkist uzing either a *X" or tick mark “v-,

o Check "Service not applicable” check boxes ta Indicate sendces/tasks not defvered, as
aprogale

= Complete the Preventive Mantenance services in the most logical order relevant o the
indnidual system service in the erder of the tasks listed.

Complete (he Service Review section fogether with tha customer

Camplete the fields for Page numbers at the foot of each selected page

Addtelevant page numbers 1o selected pages and complete the total number of paqes field in
the Service Completion section

Ask the customer to slgn the Service Verification section Including the eustomer's and your
signature.

Per: ALy al yarz) -
Oocure e StApiont Poge Lot : Agl'el’lt
& dolern Tehocigas, inc x22

Agilant
Ay et 5100, 5110 Prevenlive Mainlevernca Chockbst CrOSSLab

Frnn Laegl 0 Duteasrc

Preparation

L Discuss any specitic issuos with the customer before stating

& Review the | Tegbook for fed p

B Saue inatimant eantrol =aitings halfre staning the praceds e

& Porfom f the system for o

L Check for proper nstallation of parts, wasemblies, sensors eie

¥ Check system for required instalt f oA iy tation of Service Nates

B Chack for sequired fi enfy with f they wewld ke
them instalted

& For HF application systems, if standard sample introduction system was notinslalled, ask the
customer o install it. ~.a

C¥ Ask the eustemer (o remove 2ny samples from Ihe ICP-OFS sample introdisction area, aulo
sampler o anound the ICP-OES

Rewnon AQL iwed ) danary 2022
Doxurrant Mo 531690008 Page B of 1+
S Agler: Tecnokgies, Inc 2022
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Agient 5100, 5110 Praventive Maltenance Checkit CrOSSLab
P g b0 Dutrone

Instrument Maintenance

System Information

2( Check this box if an instrument configuration report is attaclied instead of compleling the
takle.

!_m____wﬂno__fgﬂ__ wloa / mynpicoos
ql_nm-g-n”-g_h'-.}_?’_ S N L!lova{ml drnuP chilnd Co LTD
[ o et s G ]
1 &30 Py 1010008
2 < 34108 [CRLIYRSTEN
3 & 3291. goon) 1004 - 00159
4
5
3
T
R
]
phestion ek Grce e type o e e o ' l
Nebulinet Type = "mmwnmc\mmnau_'

| Erctons Segle asa cycons ton
Radal| Dual View | Gere

) = e
'ummuumm«m.nan

| St Cesmvve Oty

Injector Malerial

Dot oot PuSoitt - Agilent
D Mgt Teehvwkoges, b 2002 H
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Aghent 5100, 5110 Preventive Malntenanoe Cheekdist CrOSSLab
Hrom g (¢ aome
Preventive Maintenance Procedures
Record Pre-PM instrument performance
& Run Instrument Pesformance test
@ Record results in instrument Performance Test Results Table ~ Pre-pM
Clean and Inspect ICP-OES system
O Lok for any chvious eetermal darmage or problems,
A Inspect water 9 hotes, gas lnes cord for wearer damage.
& Perform a aenaralinternal 1 the systam for dust accumulation, clean if
necessary.
L2 Inspect sampls inrod and record any in the Service

Engineer Comments and natify the cstomer as the requred Actions recuined

@ iecnrd the WSIrumEnt aperating conditions inthe ICR-OFS Status Resuls Tabla,

QO Replies the pobpuonsiston [CEN T iy

[ Replace the radial Pre-oplics window

O Rentuce the aviol pre-optics windaw for SYDV and VDV instruments;

[ Check exdaust flow for the L esiuve extraclion al the exbraust duct Lo insuye Lhey ineet
mininm specSeations

2" Reolace ar infet dust filter.

=g Renlace high capacity armlet dusl filter element if Installad

& Remove and clean instrument water inlet filter

Agllent Water ReclIrculator

O serviee nat applicable
@ Drain cootng Huid and remove any parucles from ihe chiller reservair
¥ Remowa, elean and reis el watee inlet metsd msh fiter if praeant
& Re fll with Agdent Coel Cloar cocling fluid,

Cleen the cooling system Alr filter and the condenser

Pavisen ACL oo 1 Saeuiy 2022
Docuane| Nuardes. 0421842077 PapTon
Bhgher Techviapes, b 3002
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Frovm Insight o Oueeresa

SPS 3 Auto Sampler

& Service not applicable
O Powercyciethe and verify |

O Inspect X and Z axis bells for wear Replace is necessary
O Clean X and Z axis shoe snafts.
m)

Using customer's racks and the Agilent saftware mave the samgle prabe Lo the 4 outermost
cormers and inse port, ensure that the probe 5 apprommately centered in the vial.

SPS 4 Auto sampler

O Service nut applicablle

[ Clean the spill Iray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

(¥ Chean the auto sampler cover panels, if caver kit is installed, with domislic window cleanes
Chack the X-axs and Z-aws dive bells for cracks, splits. damaged Leeth, excessne
frapng, color changes of degradation frem fumes

O Check the X-sxis, Theta-axis and Z-aws FFC cables for racks nprect postisring. damaged
edges or damaged connectors.

B Purr Tubing Replacerent Replace peristaltic. pump 1biog Replace all tubling that Goes
frexn the rinse stalion 16 the purmp and from the pump 19 the waste/rnse batlles
Testusing ray the ple probe v Bl vl 1, wash vial and
ringe pon and ensure that the prote i5 montared in the vial, if rot use ealitirution wigard snd
aliteate the position

AVS 4,6,7 Advanced Valve System

" Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

] Check tuting including autosampler tubing 1ot unks Or excessive wear
O Check high flow pump for signs of leaks

Bavon A G2 et 31 Jarany 2032
Dogument Harter 801 20TY rage 2ot 2t
5 Mg Tecraioges e 3
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Agilert
agilent 5100, 5110 Preventive Malnleturice Chechist CrDSSLab

Frs fa s Ghaiemw.

Restore Instrument

(2 Eor HF applicauons, ask the customer (o remnstall heir sample introducuan system
@ Leave system nan idle state: on and purgng

7 Guidanee I the PM service 1S perfarmed pror 1o 2 qualification senvice, then use the
quak: proceduie as a guide for | ent setup and chechout.

Service Review

D/Anach availahle reponis/printouts of all tests to lhis documentatian.

Z Recard the Preventive Maintenance service acivily in the customer's recards/logbook.
PI" Record the PM event In the Smart Alerts loghook, if appicable,

ﬁ Up i i counters as appropri

&~ Affix the PM sticker ta the system ar instrument logboak based an the customer's request
@~ complete the Service Englneer Commens sectlon If there are additional comments

PT” Review this service, parls replaced, and lest resulls obtained with the customer.

;’ If the inatrument l\l'rl‘w::m wadated. record }he @etpils of the chenge In mesomcle

Engineer's ( Systemsina may need
documentatlon

ﬁ, Camplete the Signalure Page with both Service Engineer and Cuslomer signetures.

Pewan AGE, tund. 21 Jaan 2022
Drumant Marrtee GH1 390075 Page 2 oY
2 Aglent Trciokes Fe 101
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Froam gt £o Cuteomo

ICP-OES adjustment

& Check positicn of Zn pesk, adjust if reguied

21 Check Argon Ralio, adjst to specified value if required
@ Perform Detector Calibration,

[ Perform Inslumenl Calibratian

Record Post-PM instrument performance

& Run Instrument Peifermance test
lﬁ/ Record results in Instrumant Performance Test Resulls Table - Post PM.
@1 For systems using ICP Expest version 7.3 ang above, run the fallowing instrument tests

& Subsystem Communications Test
& Air Flow

I Water Flow

1" Gas Flaws

[2” RF Generator

2 camera Test

1A Optics Test

& Nebulizer Test

\Z(Rccord the reault in the Instrument Test Resulls Table

Fovson AGS et 21 ey 207 2 H
mefﬁw.ﬁumum Page ot 2 Agllent
& ghert Tectrogen e 033
Agilent
At 5100, 5110 Preventve Malntenance Chieckis: CrDSSLab
Fraes w14 QuToed.

Test Results

Instrument Perfarmance Test Results Table

Nole, These measurements da not form pert of any specification and ate for reference enly.

[ T e 7 ____“_'___'—'____
| Preo PML Sancitivi Ofreok Post PM Sensitnity Check

Foachiol Axiel
Zn213857 im SREA [_ 8L I+wd 15300

Mn 257 610 nm SRBR W 155 Lb 23493

A1396.152 rm SBR 1t 15.8 54
K 766,491 nm SBR s, (7 l SL

* Axial resull is 1ok applivable far GBO16AA, BBDT2AA Radiol View ir ishiuments

Instrument Taest Results Table

Note The insteument Test resulls are for Systermns using |CP Expert version 7.3 and above only.

im

R AQE St 11 Jaitary 2022
Brocrmest Hurrker CR195C7E Poge Stof i
£ Agient Trorrekcges, it 1012




Agilent Agilent
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frem tnagn 1y Qe Tren o Do
ICP-OES Status Results Table Consumed PM Parts
Note: These measurements do nol form part of any specilication and are for reference only “ s 3 ‘;‘ 5 ;‘w“ ? = 3 j
Bescription Purt Niurhar Whero Lad cahsumed
i e _— L b =
| Npariwement Stwnchy Morde Plaxma On Awial Pre-Gptic Window 601063014 %}gﬁ‘/%";} I
M1 Radial Pre-Gptic window GBOID-68015 Al I
| oo Aqdent Cool Clear Coolant Flug 57090037 e 1
TR K Puige Gas Fiter G8010-60136 Al 1
—_r
RF air Flow (sensor specd) "o At mlet filtes GBO0O-68002 al) |
—— | Mg M
Plasma Frhaisst Termnperaturn NAmMeasio sment Hien Capaciy Al Fller oS ptiora) Iz
Rotar sealtor 67 portvabe tor AVS8/7 6849460002 GEADAA/GBA95 -
Waler Flove Oscilfalor No meosurement
Roter sesl for 4 port vatve fos AvEA GRIZ3 60002 Gg193A
Water Haw Delector 114 :x’-;sesuumn (o finss station 2 Smmud x cati00ioy e84 |
Water Inlet Tempernture 0
- Barb connectar 2 Smoy Kmmin GAAT0-RM 24 SPS4 I
Potyehromates Turperanse LR ] a Smmid. 2m 1z PS4 ]
CCO Temperatire I 4o Adcitionnl Puts may be required fram enginewrs etock:
Therml Stal zer sty K X i drve bell SA1C7500 sps3 -
—_— ]
S Zoxs dimve bolt 5410047330 P83 -
PUTGe Gas Supply Pressures o) ‘;::;;‘,'““”""’ 1hing PV SalveFlex 3 e 5PS4 =
©Opiion Gos Supply Aressures1 -
Neoulzer Fiow Nonieasurement Consumed Parts Reference
Nebulizer Back Pressure Nomeasunsment (Purchased by customer, not Included as part of PM)
P -
Plaama Gas Flow | W meduement L1 Section Not Applicable.
Auclary Gas Flaw No Mioasutenent ————— —— = - =
. Productor Mote  Quanthy
RF Pusver | No nreaswerrent Pan Descrigtion Purl Misnber wiary uwl consumed
RF Supply Current II_ No measurement i B o ) k
No measurment o v

*11f aption inslalled

Pevinen AGY, haeg I Jengary 2022 Pevimon AT lusued 21 Jaruary 2022 -
* Himes 1420075 Page Sor Docurmet Har e L2314 %007 Poge 201t Agllel‘lt
B g lerr Trernciapes, e 2002 L
Metrological Center
m ’ S CG SCI ECO Services Company Limited
ervre.ewong wartias 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Agilent Telephone : +66 2 586 57924  Fax : +66 2586 5109
R3/CiBI0E e Malnienanee Checkliss CrOSSLab Website : wwi.scieco,co.th E-Mail : calibrate@scg.co.th
Frs byl s Ouarvg
Signature Page Certificate No. T231676 Page 1 of 6

Certificate of Calibration

Service Engineer Comments (optional)

[ 1 there 3re any smec m:,ami;ac;?@;;agmm.mu,,:wrm.g" Equipment : HEATING BLOCK
q
ems of interest for the Customer, please wine i this hox
| [ Manufacturer ¢ Environmental Express
revewgy Jotapvnc

i [ Model 1 SC 196

¥ '."sz: M.

i | Serial No. 1 6974CECW3285 APEROVED BY ..

I Customer Code : BKK_EL0054 s
;! ID No. : TS5306A3

| Customer * ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

. e n ¢t Suan Luang, Bangkok 10250
Service Verification Khet Suan Luang, Bangko

Customer Location : Acid Digestion Lab

Service Requast Number Dsle Serace Completex:
600 8( 02534 feb 29 , o1k
service Englnzer Name Customer Name Date of Receipt : 13 September 2023
Noouan lyuvaw win
Service Ei 8 or Si & . . .
- W(I\TJL::T s ey Calibrated By : Saneg Musikawan ( Site Calibration Manager )
Tekal aumber of pages in this doeument
i Approved By H /Sujjar Naknakred ( Site Calibration Manager )

3 Date of Issue 26 SEP 2023

The uncertainties are far 2 confidence probability of approximately 85%.
Wermon AGL et 21 Jaeacy 5027

Dastument Norsber CE31400075 Page ol w
B Agiere [oorraitgey e o

This Certificate is Issued in with the conditions of granted by the Thai Laboratory Accraditation
Scheme which has assessed tho measurement capability of the laberatory and its traceability 1o recognized national
standards and to the unlls of measurement reatized t the corresponding natisnal standard Iabaratory. This centificate may
ot be reproduced other than fn full except with the prior written Approval of the Metrolegical Canter.

FMAL 12 109:30-05.57



Metrological Center Metrological Center

@\SCG SCI ECO Services Company Limited @ SCG SCl ECO Services Company Limited
S o ATIRALS 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110 . oo Y 33/2 Moo 3, T.Banpa, AKaengkhoi, Saraburi 18110
Telephone : +66 2 566 5792-4 Fax : +662 586 5109 Telephane : +66 2 586 §792-4 Fax : +66 25865109
Website : wwaw.scieco.co.th £-Mail : calibrate@scg co.th Websile : www.scieco.co.th E-Mall : calibrate@scg.co.th
Certificate No. T231676 page 2of 6 Certificate No. 1231676 Page 3 of §
Calibration Report Calibration Report
Equipment . TIEATING BLOCK
Date of Calibration + 22 September 2023
Environment : Temperature : 21.8-23.1 °C

Line Voltage 3 221.6-2263 V¥
Relative Humidity : 55-65 %RH

ration :
1. This equipwient Wwas calibrawd by insert 20 standurd thennacouples type T inlo its chamber , the other one
standord thermocauples type T use for arbient temp _ The calibration wos done i di
o WI-T20.

Al duta show below were final vatues and the initial data from customcr request . The temperture scale used
was bused un ITS - 90

2, Reference Standard Tnstrument
Ingtrument Madel Instrament No. Certificate No. Duc Date
TC TYPET TN2I-TN30 T230014 17 Jauuary 2024
TC TYPET TN3I-TN4O T230014 17 Januory 2024
DATA LOGGER ~ 34970A 1151 T230014 17 Jonuary 2024
3. ‘This centificale is traceable o =
National Instiwute of Matrulogy ( Vhaitand ) through Metrological Center { NSC-TISITIS 17025 CALIBRATION (244.)
4, Condition of calibrsted item 2 good
Equipment Description
Time Constant 3 Heur 30 Minwe A 95 °c
Frosh Air Damper L1 Open  []Min [J Medium Max
Close
Not Available
5, Adjustment :
() wilhout adjusiment ( X ) after adjusiment
Approved By_______AIL_————
Approved By, ——————— E
FM-LI3 0% 3005 FM-LL3 10K 30-05-57
Metrological Center Metrological Center
@lscc SCI ECO Services Company Limited @\ SCG SGI ECO Services Company Limited
e oo T 33/2 Moa 3. T.Banpa, AKaengkhoi, Saraburl 18110 prrotiipeey it 33/2 Moo 3, T.Banpa, AKaengkhai, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109 Telephone © +66 2 58657924 Fax : +662 586 5109
Website | www.scieco.coth £-Mail ; calibrate@scg.co.th Website ; wanw scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No T231676 Page 4 of 6 Certificate No T231676 Page 5 of 6
Calibration Report Calibration Report
Measurement Results Measurement Results
Cutibrativn Point Average Standard Reading at each posltion ) Culibration Point Average Standard Reading at each posithon ('cy
R1 Holel-Holeh| TN21 TSI | TN TN | TN2s | TNI6 RI Holel-Holeo] TN21 TN | TN TN TN | T ~
CALPOINT | Mm w501 91a1 | 9530 2541 9481 95.17 CAL POIXT Mat 10523 o432 | los4d 10535 104,34 10527
95 | M= 9157 9195 9475 9492 94,00 9472 i0d | Min 10454 0585 | 10515 10504 10401 m:.«,J
| Aversge 9279 9415 9398 3517 9426 9195 | asenage 105,09 o103 | 10529 10515 10428 105,12
T2 HoleT-Tolel2] TN27 TNIR ™I TNI0 TN3L TNI2 [ R2 Mole-Halel2]  TN27 TNIE | TN2 TN TN ™32
Max 05,38 95.43 95.19 95,46 9535 997 [ s 10830 0512 | 10518 108.22 105.12 105160
94.94 9493 91.72 9471 91,90 94.57 Min 10511 10492 10496 105.00 10492 10497
Aveinge 95,15 95.19 §3.54 391 9513 5477 Aversge 10520 105.02 105.07 105,11 10502 105,06
B3 Holeld-Holel8| TN33 ™M TNIS TN TNIT TN38 3 Holeld-Holel§] TN33 IsM TNIS TN36 l TNIT N3
Mor 95,37 u5.50 9522 9521 95,33 9531 Max 10537 105.63 105.02 10430 104.69 10518
Mis 94,09 9509 92,18 94 52 94.5% 9496 Min 10517 0537 | 10ans 104 59 104,50 105.00
Average 95,15 9830 93,00 95,02 95,11 95,13 Average 10827 10550 10435 104.69 10460 10509
[ R4 Holel9-Hole24] TN39 TNAU TN TN22 ™ TNM [ R4 Heleld-Hole2d| TNI® TNAD TN TN TN23 TN
Max 95,59 9442 9452 94.24 4163 5461 T e 1053 10443 10541 10471 105,61 105.52
Min 5821 06 94.13 93.5% 9838 9421 Min 10835 1422 105,15 10441 10537 105.56
Aversge 9340 aa4 94,31 9406 94,45 94.47 Average 105,12 10433 10526 104,50 105,50 105.69
RS Mole25-Holedd] TN2S TN26 TN21 TNI8 TN TN I RS Hole25-Holedd|  TN2S ™26 TN27 TN TN .
Mas 3509 3535 9293 9430 95,14 9403 Mas 10495 10636 10334 10875 105.59 105,57
Min 9153 95.03 92,56 94.95 9479 94.70 Min 10467 108,50 10308 105,56 10536 10565
imn;t 95,01 95.20 95,42 93,96 3487 | Aversge 104381 105.11 10321 105.67 105.45 108,77
[ RG Hole3l-Holeds]  TN3L TNI TN TN3S TNIG [ Re iolc3i-Holed6] TN3 N3 | T3 TNH T3S T3
[ e 3163 9440 9411 9424 93,67 Mas 10474 104k 10450 10520 10450 104.3%
Min 24.24 94,55 91,98 93.92 93,56 Min 104.84 10453 104,52 105.00 10432 10415
Avenage 94,43 294,72 G414 9408 7371 Average 10165 104.75 104,60 105.10. 10441 2%
| R7 Holed7-loled?]  TN3? ™ XM TN TN2L TN [ R Holed7-Holed2] TNIT TN3R TN39 TN TNZL ™2
Max 98,30 9344 94 04 93.61 2159 9535 S 10430 10450 101585 10465 10448 10455
Min 93,95 94.05 93,67 93,38 9439 94.90 Min 10409 104.72 104.65 1049 104 63 10452
Average 92,13 5124 91,86 18 9464 9412 Averape 104,19 10458 104.75 10457 10476 10464
RE Holedd-Holedd] TNI3 TNZ4 NS TN6 TN27 TNZR I W3 Holedd-Haleds) ™2 TNIS TN6 TN2T TN
Max 95.99 95.61 95.28 9529 95.45 5T Man 10585 10530 10561 105 42 Jusie
Min 95.57 95.15 94.82 4354 9499 2448 Min 105,61 10514 105.27 105,14 1044
| vermse 9578 9539 33,08 5507 9522 9168 | Averae 10873 wsar | 10544 105.30 105.07

Approved By. § Approved By. £

EM-L13 108300557 FM-1.13 108 10-05-37



Metrological Center
SCI ECO Services Company Limited

©

T AL 33/2 Moo 3, T.Banpa. A Kaengkhoi, Saraburi 18110
Telaphone : +66 2 586 5792-4  Fax : +86 2 586 5109
Website : www.scieco.co.th E-Mail : calibrale@scg.co.th
Certificate No. T231676 Page 6 of 6

Calibration Report

Measurement Resulis:

LIEATING BLOCK Temperature Distributiun
Reading (°C )
Setting ('C) Stability 27C ) Uncertubny (='C }
Min , Max Avernge
1000 100.3 , 100.5 1004 026 oAl
070 107.0, 1071 1071 a9 0.7

= The quoted wnceriainy eclude * unilormity "

The calibration result wpply only the abave ealibrated iem

The resull of 4t was found aceurate 45 shosen an date nd place of'est only,

The repaned eapaded uncenainty is based on 3 stindard uncertainty muliiplicd by a coverage factor & which far a tdistribution. providing

4 level of cenfidence uf approximately 95 %4

Approved By.

FM-L13 108300357

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

@ISCG

NSC-TISITIS 17025
CAUIBRATION 0244

Certificate No. T232160 Page 2 of 4
Calibration Report

Equipment : Chamber ( Caoling Room }

Date of Calibration : 6 December 2023

Environment : Temperature ;:  23.4-249 °c

Line Voltage ;  221.4-2302 V
Relative Humldity :  55-65 %RH

Condition of this results of calibration :

. Thisequipment was calibrated by insert 16 standard thermacouples type T into its chamher , (e other one
standard thermocouples type T use for ambient temp . The calibration was dane in according
(o WI-T20 ( based on ASTM El45-94 ( Reapproved 2001) ond AS2853-1986 ).

All data show below were final velues and the initial data from customer request . The lemperature scale used

was based on ITS - 90.

2. Relerence Standard [nstrument :
Instrument Model Instrument No, Certificate No. Due Date
TC TYPET TNI6I-TNIT0 T230773 10 Aprl 2024
TC TYPET TNI71-TNI80 T230773 10 April 2024
DATA LOGGER  34970A T4 T230773 10 Aprit 2024

3. This certificale is iraceable to
National Institute of Metrotogy ( Thaitand ) through Metrological Center
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 lour 30 MinueAr __3__°C
Fresh Air Damper ] Open Omin ~ [] Medinm Max

DCIose

Not Available

( NSC-TISI-11S 17025 CALIBRATION 1244,)

5. Adjustment :
( X ) wilhout adjustment () ufler adjustment

Approved By. %W/ZV‘

FM-L15 118/18.08-66

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

Bangkok Tel: +668 9205 6851, +669 8247 2380
Website ; www.scieco.co.th E-Mail : calibrate@scg.com

@/SCG

Certificate No. T232160 Page L of 4
Certificate of Calibration
Equipment : Chamber ( Cooling Room )

Manufacturer : KOLDTECH '
[— p— 1

Model . KM 320 reviwpy Lot Ak
Serial No. : TBN-1012061/05 APPROVED BY .. s
Customer Code . BKK_ENO167 NEXT CAL, DATE 99!9_{;[&?
D No. : T2463A3

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

104 Phatthanaken 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suun Luang, Bangkok 10250

Customer Location . Laboratory

Date of Receipt 29 November 2023

Calibrated By : Atiphong Rongrat ( Technicion )

Approved By Z %‘ :E 7‘_‘! /Boonchai Suriyawong (Site Calibration Manager)
09 JAN 7024

Date of Issuc

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

This Certificate is issued in dance whh the of

Scheme which has capability of the laberatary ¥ g
and 15 the units of measurement realized at Lhe corresponding national standard labaratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrology.

ion granted by the Thal Laboratery Accroditation

FM-L14 119/18-08-06

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thaland. ﬁfg;’:;‘,':"‘;‘;ﬁ

@/SCG

Certificate No. T232160 Page 3 of 4

Calibration Report

15F
t
104 i i
' T
! T 7|34
T 16A
: it
o, i 4F 4
i i ! >
i y
1 AT
,.,___....-_‘l".-___’i’_
; i 14
Vi e ]
; 1t 1 :
’ H !
7 :
’ H
A ] -
] I3
16E 7E sA

C=Cenire, F=CenteofFace, A=Comer, E=CentreofEdge

1C = TNI61 12F = TN172]
24 = TNI62 13A = TNI7Y
3A = TNI63 14A = TN174|
4F = TNI64 15F = TN17§
SA = TNI6S 16E = TNI7§
6A = TNI6E
TF = TNI67
8F = TNIGS
9A = TNI169
10A = TNI70
1IF = TNITI

Approved By. M

FM-L15T18/18-0B-66



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

@/SCG

NSC-TISI-TIS 17025
CALIBRATION 0244

Agilent Technologies

Customar Contact:
3LS Laboiatery O

ip Thatlan

BKK_EL0026

L2t Tahno on (Thaang] Linvted ™ 462 237 8153
A1C UANE BLDG TLAF LATE AD n 66251 4732

#44 FLAMA 4 KO0, SLUM BANGRAR Emat  cersmiBaglen com
Banghan 10200 Thatang Wetwtn  wee splaoance

Certificate No, T232160 Page 4 of 4
Calibration Report
Measurement Results
Average Standard Reading at each positlon (°C )
C: Point | TNL61| TNI62| TN163 | TN164 | TN16S | TNIGH| TNI&T| TNLES | TN169| TNITO| TNITI | TNIT2
10 181 3 295 146 145 376 | 325 346 339 | 350 1.58 142
TNITI TNIT4| TNI75 | TNIT6
333 | 39 3ls 343
Chamber { Caoling Room ) ‘Temperature Distribution
» Reading ('C) " o le ol (_° Coverage
Settng (C Average (C) | Siablitty (°C) | Uni +°C
Min, Max | Average i i Factork
30 28,4 35 336 Lio 100 1.90 209

The ealibration result apply only the above callbrated item.
The result of test swa found sccurate ns shown on date and placo of fest only.
The reported exponded uncertalnty ls based on a standard uncertabty multiplicd by  coverage factor & which for a t-dlstribution,

praviding a level of confideace of approximately 95 % .

Approved By,

FM-LI5 1187180866

Service Confirmation Number: 8305335201
Service Confirmation Date: 1212 2013

Service Instrument:
Model | Madel Deseription SerialNumber | Systoen Handlo Parsm Assot
Nomber i =
SYSIM. | ICPMS 7700 System Enhanced ICP NIS 7700 (HPLE)
7€ | i
GI316A | 1280 Thermastamed Colemn  DEACN1Z300  ICP M5 7700 HPLD) ]svs.nm.nuM
|613208 1250 Staagand Autessmpler | DEAACIIBNE |17 MS T700 (HPLC} | SYSMITOOE
(613118 [ 3260 Oustesnary Pump | oEaBTOAED 1CP MIS T700 {HPLG} | SYSINLTTONE
(G381 | Agilomt 77084 1CP-MIS sP1as1612 IC7 MS 700 [HPL) | SYSIMATIORE

Service Hems:

Hem | Service/Part # | Description

Oy Entitlement | Service Start Service End |

1010 | 51855850
1 Salutiars.

|
1000 |eoa Enlerpri!eOpEval.innal| 100 |Agreement 12122003 12322023
Qualification Enstarment |
Rl
I .| covaed
|

ICP:MS Checkeut

1.00 | Agreement
Entitloment
100 %
Jeovered

Additional Informatica:

Pape 20f 3

ID : 0105540004858

Chanamagam Imehom@alsglabal com
27603068

Invoice To:

i)

a 9ffice
atthanaxen 49 Pharchar
Kiswaung Phatzh

BT LETR

Defivery Site:
Laboraiory

p {Thaarland) o

arakan #td

Suan

Agian: Tshaalog ns [Tha fand) Livilod. lead Gice
U Ch Liang Bidg. 227F Unn AD

A Para 3 Aot Bine Brere

Bangha 10507 Thadand

Twein 3o

Pagn 16t

Senuice Infesmation:

Problem Description:
Iw.uu.]”fﬂfl C-TT00-5201143313

| Customar Number:
| 7037101

Costamer Purchaze
Order Namber:

Service Request: Service Raguest Dale:

" Senvice Confirmation:
3905338201

Senvice Ordsr
5006041263

,REVlEW BY supdkw' ’1
Sl

lale

APPROVED BY

- MEXT CAL, DATE

Diract Inquiries to:
Contact Mama Cuszomsr Toatact Centes
Cantact E-mg cec-smi@anitant,com

Contact Telephone +6A2 337 6363

Cantact Fax: +862 6322334

Lowm msep phout Agdad s Seeced Orfa s Praducta Serescrs and sur
il anz0 o1 Iabaratory prcductze ty sul s apt vard o 2
#ppiicatons urd ok llans, Vish Ls ot wwaaglleot coins ehum

Civaank M & Dngkoh Geancly CRIGINAL
3 Interenaiga 1 Buddng, Suureat llaad, Riengioey Nau

Seb i, Valinas Mistrict Banght 10110 Thudand

Az No 012442007

TIE kruma Tran Bank PEL

S Sawrn e AHA1.T Maven §14. Pa-smmnn, B 12053

Tt

Service Canfirmation Number: 6905338201
Service Caalinmation Date; 12122023

Service Provided:

Peiform 0Q Hardware control lesl CSD Jogan, Autosample , ISIS ., Auta tune , 96 and Ststity, Aler dane the

nstrument BKK_ELD026 calibrated pass all,

Service Overview Code:

[Reason Codt: Scheduled Servica
Diagnosis Cede: Scheduled Service
[Resclution Code: Scheduled Service

Additioas| Commonts:

Reported Hours: Travel Hours:
t 10
Castomor Field Servico Customer Field Service Date:
Reproseatative Name: |Ropresentativs Signature: 12 Dec 2023
Pasthep Horasathain
Customer Name: Custamer Slgnature; - Date: i
Sapakwan Mak 12 Dec 203
=
Dighas . .
|
o 1

Page Jot 3





