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CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Stopwatch Calibration Test Report

Calioraton Date © §Jan24 Hed Cail Date:  8Jul24
Barometric Pressure {mmHg) : 7853 Temperature (C). 273
Retative Humidity {56 350
Reference Stopwalch Data Console Control Mater Data
Stopwatch 1D No. 18051 Dry Gas Meter No. | BKK_FS0468
Mode!: 808 rodet XCET2N
Seriai Mo - Senat Ho 1302005
Casbration Date 8Sep 20
Cenificate No £2009018
Run No. | Time Actugt (m'es'ms) | Time Reading (miss) DHf. {ms) Dt {min}
1 500.03 500 3 0.00008
2 50009 500 B 000013
3 50008 500 ¢ 000018
4 5001 §00 11 90018
5 50005 500 0.00008
6 50005 500 s ©.00010
7 50006 500 6 000010
8 50008 500 & 000013
B 50003 500 ¢ 000015
© 5007 500 7 0.00012
Average 000012
B 000004

RYG Field Service Scienbst (4}

MrHatthepol JSiengwareewong

RYG Fiekd Service Specsatist {1)




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 8Jan24 Ambient Temperature (‘C} 213
Calibration sheet No. . C-080124-BKK_FS0469 Relative Humidty (%): 35
Digital Temperature ID :  BKK_FS0469 Reference Temperature 1D RYG_F50681
SeriaiNo. : 1302005 Serial No. © 201090014918
Model @ XC-572:V Model ! Digicon-CC-VT-MS
Next Calibrate ! 13 Nov 24
Location [Reference Tamperature] Digitat Temperature: Ermor MPE ass I Fai
c < <
Stack o ) o =3 Pass
25 24 -1 3 Pass
50 49 -1 23 Pass
10 101 T ¥ Pass
150 150 0 23 Pass.
200 200 ) 3 Pass
250 25 [ 3 Pase
300 300 0 3 Pass
500 501 1 3 Pass
Probe 100 101 1 =3 Pass
120 120 ) ) Pass
140 140 o 3 Pass
Oven 100 100 ) ) Pass
120 121 1 3 Pass
140 141 1 ) Pass
Filter 100 102 2 23 Pass
120 129 1 ) Pass
140 141 1 ) Pasy
Ext ) o 0 3 Pass
10 9 -1 2 Pass
20 18 -1 33 Pass
Mater o -1 -1 3 Pass
25 24 -t 3 Pass
50 a8 -2 13 Pass
AUX o ) 0 3 Pass
25 24 -1 23 Pass
50 49 -1 3 Pass.

MPE : (Maximum permissible error of

Cabbrated by

Sonbsit Phaias

Pt

£ ¥r. Saksit Phatsanphizat )

RYG Fiold Service Scientist (4)

Approved by 1

FORMNO. F 06027

Ptlopon Jawguamss

( Mr.Natthapo! Jiengwareewong)
RYG Field Service Specialist (1)

REVISION NO. 2 ISSUE DATE: 16225

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Catbraton Date: 8 Jan24 Nozzle Set1D. ¢ BKK_FS0474
Calibration Sheet No. : C-080124-BKK_FS0474 Vermer Caliper ID.: BKK_FS$1123
Hozzle Diameter {cm.) Hi-lo (©,- D, D}3
Nozzie D &
D, 0; D, Ap D,
1 0.305 0.300 0.305 0.005 0.303
2 0.455 0.455 0.455 0.000 0.455
3 0.604 0.602 0.601 0.003 0.602
4 0.760 0.765 0.770 0.010 0,765
5 0.835 0,945 0.935 0010 0.938
6 1,085 1.098 1.092 0.006 1.095
7 1.260 1.260 1.260 0.000 1.280
8 1.605 1.600 1.610 0.010 1.805
Vinere :
D.D,.D, = There diferent nozzle diameters at 60 degrees 1o
cach other, each measured the nearest 0.025 mm.
Ao = Maximum distance between any two diameters,

must be = 0,100 mm.

S©.+D,~Dy3

MEASUREMENT PLANE

r'h;\;(,w v hisa?

Caiibrated by Approved by

{ Mr. Saksit Phaisanphisut )

(MrNatthapol Jiengwareewong )
Field Scientist (4) Field Specialiat (1}

Type S Pitot Tube Calibration

Date Calibration  8-Jan-24 Due Date 8-Jul-24
Pitot 1D BKK_Fs50473 inclinometer ID BKK_F51131
Pitot SN — Vernier ID RYG_FS0539
i \}\1“‘ Parameter Value Allowable Range Check
(D% ol 25 -10°< al< +10° oK
a2 1.4 -10° < a2 < +10° 0K
B1 -0.8 -5°< B1<+5" 0K
e B2 -0.4 -5° < B2<+5° 0K
Y 0.3 - -
2] 0.2 - -
Z=Atany 0.005 Z £0.125" OK
W=Atan @ 0.003 W <0.031" oK
Dt 0310 0.188" 10 0.375" OK
A/2Dt 1.484 1.05 < PA/DtS 1.5 0K
A 0.92 2.1Dt < A<30t OK

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

Calibrated by :

£ o
fhatarny prones

Nlope Tapme

Approved By :

(Mr. Saksit Phaisanphisut }
RYG Field Services Scientist (4)

(Mr.Natthapol Jiengwareewong )
RYG Field Services Specialist (1}

FORM NO.: F06-124 REVISIONNO.:0 ISSUE DATE: 25/12/23

ENTECH

Calibration Certificate

PR———
% eeer
Certificate No: G 670124
Date of Issue: 22-Feb-24
P SOOI SS——
Instrument modet 1 Teso340
Controf unit serlal no. -
Instrument serial no. 3 62150585
1D no. or controt no. RYG_F50465

Manufacturer : TestoSE&Co.KGaA

Probe description .

Probe mode!

Probe serial no. =

Customer name t ALS LABCRATORY GROUP (THAILAND) CO. LTD.

Customer address i 104 40, Road, Knwaeng ¥het Suan Luang,
Bangkok, 10250 Thaitand

Total pages of certificate : 2 Pages

Recelving fio, T 1240604

Receiving date. © 19

Gas Catiorabon(Oxygen 2.50,10.04,21.02 %eved, Carbon Mononde 80.14,302,1003 ppm)
Ritric Oxide 30.01,151.5,322.5 ppm, Sulphur D:oxde 50.36,100.8,600.8 ppm)

Parameter of calibration :

Condition ¢f UUC. T used

Ambient condition Al of the Measurment ware caned out the stadilized labotary
Temperature 23 £5 °C
Humidity 155 2 15 %RH

Calibration place 177121 Sor Ngamwengwian 47 Yaek 38, Toongsanghong, Laksi, Bangkok 10210

Caiibration procedure no.:  Ths mstrument was Coibrated by companson with Standard gas mixture according

to cabration Work Instruction o, Wi-CL-28-C

The caibration certificate expInded uncerteinty Of MEASUremEnt IS Stated as the standard uncertanly of messurent
Hudtipiad by caverage factor k=2, wiich for & porme! distribustion 105 coverage. o5%.

Trus cortificate 15 appled only to tem undec test Envronments! conlicn.

This Cakireation Cortificate may 1ok bo repordiuced Gther than in s except wath the permession of the 5sung leborelory.
Cathraton Certficates wihot SGnatune 00 5eal not vald aodt The results relate ooly to lhe iems lestedcaltated.

THis calitralion certificate documents are tracelvily to National SLandsrds, which resize mgasurement sccordng to the
International System of Units (S1).
Date of calibration

22-Fe24

e, Kwanchas Khamdoung

ER s

Mrs. onglutk Wongsettee

Cafibration Technician Technica! Manager

sod Date 25/02/16

Entech industrial Sclution Co.ltd.
712t 5o

VA7 Yaek 43




ENTEC Calibration Certificate

rsi

CALIBRATION REPORT

wensse it e
e
3 CUSTOMER NAME  ALS Laboratery Geoup (Thailans) Co.Lta
Certificate Ko.: G 670124 il
ZQUIFMENT NAME * CO Analyzec
SANUFACTURER * Teledyee - APL 140DEL 7300 SERIALNO © 1215
Standard References  (Table %) STANDARD GAS CONCENTRATION (PPRY) 4512 CERTIFIED DATE : CCT45169
Standard Certificate Ho. Vendor Dus date CYLINDER PRESSURE (psig) 500 ERTIFIED DATE . Har 10 ,202¢
Grygen (633804 Ve ETE L Unds T CERTIFIEQ BY ' AIRGAS SPEGIALTY GASES EXPIRED DATE © Mar 10 2528
Oygen (02 ) 10.04 % V! 3 Eed 18-Nov-26
Qxygen (02 ) 21.02 % Vol foamt 10Fe27
Carbon monaxide { €O} 80.14 ppm tumt 14Fe27 CALBRATION RESULT:
Carbon monzcde ( €O } 302 pom e 16325 RATIORRESULTS
Carbon monaxide { €O ) 1003 pom 25847 Lirdie 105625
fitne Oxde ( NO ) 30.61 pom €G-0314-23 Rirnt 19-Fep28 CALIBRAT:ON RESULTS
Nt Oxide { NO } 1515 ppm 0161723 unde 223025 POINT O
Hatric Oxide { O ) 3225 ppm 1974123 tnge 17325 MITUR O3 PRI BURCE O5 PP | % ERROR OO
Saipher Dicode ( SO2 § 50.36 ppm W23 unie 2R
Suiphur Dioxide ( S02 } 100.8 pom 3507722 Lige
Sufphr Ciowaice ( SO2 ) 600.8 ppm 2003723 Linde 17325 ‘ B
Hieasured room conditions 2
Temperatwe 1 227 T tumdty 602 %RH Presuce DOIBILE mba 3
Catibration conditions
Gas Temparature @ BT Fowrte T #% G2 pressure 4
Catibration Results (Without adjustment) _(Tabie 2) ° g
Stendard Meanof Ungestainty AVERAGE (%) GES
Parameter of Standard Error
Values uue (53]
02 (wvel 250 244 0.0 015
02 (Vo) 1004 992 012 020
02 (Vo) 21.02 211 0.09 030
0 (ppen) 80.14 81 086 39
€0 (pom} 302 303 1 60

€O (pom) 1003 1003 fE
KO {ppm) 3001 » 80 TR S e
KO (ppimt 1515 151 50 ¥.20.98700 - 1.76485

O (pom} 3225 k733 1 R*= (89983 e Lirear ASTURL CO
$O2 (ppm} 50.36 52 60 -

$02 {ppm) 100.8 102 68

502 (pom) 605 64 3

Remaric t 1 cmol/mot = 1 %ol 1 pmolmol = 1 ppm

End of Report

CALBRATED BY © atuns

PRGOS C Rev § Pagndatd S ) % PRI
STISTERRTHATIRRUAIINAR | 4T / 3y
L Syt
Entech Incsstrial Solution Co.Ltd —
TTART B g gvar A7 Yavk 48 aeh 388 punizenfioen wedunsinwi wenaging npnnd 10990 Tnednd 00 Teres o EMay i

EGKINETICS

w3t lawufind aefdsieiu drin

KIMETICS CORPORATION LTD

wusan s Hdunalnsninsasiaanmuenis CLC
L S pecrenites
BORY T HUIEOW L ALS Latoratony Group {Thalana] Coltg a4 Eumn ZEIC HOSING 11608

sedouinic s efariie €O Anyror idnguie Teseyns AP
fwemignnd s wdselie 7200 wemsrgessd s eade 1218

CERTIFICATE OF CALIBRATION

FESTVALUES fuii i L Sl

FOR

NOMENCLATURE 3 VACUUM GAUGE
MANUFACTURER : DWYER .
MODEL/TYPE H DPGA-DO
SERIAL NO. : DVGO8|BKK_F50483]
' CLID. RO. H 212366280
JOB CONTROL NO. : 230211016392
CUSTOMER ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 46, PHATTHANAKAN RD,,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG, BANGKOK 10250, THAILAND

DATE OF RECEIVED : 11 February 2023 DATE OF ISSUED : 16 February 2023
v
Repect of sbretion beteken 1n part. € Wirkout the e be Cabivraion Latersters Cs, Lid
Celibrated By : Sittipong Pimdee

Calibration Engincer

p=

Approved By : hongkol Yotsoontom

Authorized Signatory
16 February 2023

This Catibratiss C B ats e s 10 sadional sxndsrds, which resline the untts of memsuroment secerding

12 the Intersations! Sysezm o Ualts (S1)

! Certificate No. Q22616392

F3011-0301-17 pgctof 3

R




ON LABORATORY C0.,1TD.

Re Lasp

CALIBRATION LABORATORY £0.LTD.

114456 Bov Prasest Mandkd 20 Yoek 4. Preson Maeuid Ra Lasy g ¥

SUEETETY
F03534 Fax 2B e

oy

pos CLL
REPORT OF CALIBR‘A’FION CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : (X) without adjustment () adjustment

The DUC wias exercised by applying 2 kown pressure from its zero to full scale 1 times, Then 2 serics of known

FOR peuge pressure were applicd. The STD reading were recorded and tie msans value were reportod in the table below.
NOMENCLATURE + VACUUM GAUGE
CORRECTION OF PRESSURE
MANUFACTURER : DWYER
. STD Reading Cinlig ) Correction (intlg )
MODEL/ TYPE : DPGA-00 DUC Test point ( intig }
Up Down Up Down
SERIAL NO. : DVGOSIBKK_FS0483}
0.00 0.000 0.000 0.000 6000
DATE OF CALIBRATION : 14 Februsry 2023 1000 9961 9055 003 0035
“20.00 -19.956 -19.959 <0644 +0.041
-26.00 +25.951 25954 +0.049 +0.046
ENVIRONMENT CONDITIONS :
2700 26946 26948 +0.054 0,052
Temperature : (2334 2)°C Relative Humidity : (55 10) %RH
-28.00 ~27.939 -27.939 ~0.061 ~+0.061

Unceriainty of measurement & 0.007 inHy
PROCEDURE USED :

“This instrument was calibrated under procedure No. CLC-CPPE-45 according to DKD-R 6-1 25 calibration guidelines

Transmitting fiid : Afr

Note. The Scepe of Accredited ANAB Centificatc No. ACDM-2814 Version 008 Page 36 of 53
‘The calibration was performed by direct measurement vith Dostment Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
i is valid Tor the abe tated nst; Us only.
Document Process Calibrator, Fluke Model 744 S/N. 9226007 with Pressure Module Modzl T00FV4 SIN. 19296401 This report is valid for the sbove stated justrument's only

TRACEABILITY :
The measurements are Wageable to Intemational Systems of Units {S13, through National Institute of Metrology {(Thaitand),

Cenificate No. MP-0195-22, Due Date 18 November 2023

UNCERTAINTY :

The reported uncertsinty is based on a standard unceriainty rvltiptied by coverage factor of 4= 2, Jthas becn evalvated

accarding to the *Calibration of Pressure Gauges (DKD-R 6-3)" which provides 3 levet of confidence approximately 95% w4h End of Certificate %46

Certificate No. Q23016392 Certificate No. Q23016392

F3-011-0401-12 page2of 3 F3-011-04/01-12 page3of 3

tertn, axlecatinaee

= DKSH

Certificate No.: C06230441 Page 20f 3

Certificate of Calibration Gelibration Resuts:
Without Adjustment
Equipment SPECTROPHOTOMETER Certificate No.:  C08230441 Wavslength Accuracy (em). The ”’:;:;m of Std at2am and UUC ot 2 nm
Standard Wavelength Catibration Correction Unosrtsing
Model: DRE00O {ssued Date: 19 September 2023 ul id
Sertol No. {orID): 1627845 (RYG_ENOO3T) Job Noz WO-00005382 1061 41es ot 013
Manufacturer: HACH Page: 10f3 536.66 5368 0.08 a13
Condition: fn Condition 637.98 638.3 -0.32 0.13
748.48 748.7 -0.22 0.13
Customer: ALS Laboratory Group {Thailand) Co..Lid. (Rayong Branch) 807.03 8074 -0.37 043
616/10 Moo § T.Maenam Khu, . Photomstric Accuracy (Absorbanca) .
A.Pluakdaeng, Rayong 21140, Thalland. Wavelength Standard sbeorbance Unit Under Calibration Carmrection Uncariainty
0.0000 0.000 0.0000 - 0.0045
Environment Condion:  Temparature 239 ‘¢ * 04 ASPIOVED BY . 0.2930 0.288 00040 0.0045
420 nm
Humidity 653 %RH % 14 %RH 05168 -0 !
Xt CAL oaTe 18 018 o022 00048
1.0298 1.029 0.0008 0.0045
Catiration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) (Wet Chemistry) 0.0000 0.000 0.0000 0.0045
816710 Moo 5 T.Masnam Khu, 440 0.2867 0.283 0.0037 0.0045
nm
A.Pluakdaeng, Rayong 21140, Thailand. 0.5073 0.508 -0.0017 0.0045
1.0083 1.007 0.0013 0.0045
Celfpration By: Mr.Nattapat Rungrueang 0.0000 0.000 0.0000 0.0045
Caltbration Date: 18 September 2023 65 02516 0.250 00016 0.0045
m
The Hethod used: In house method, CAL-WH24, base on ASTM E 275-08 and ASTH E 387-04 0.4595 0.462 -0.0028 0.0045
Traceablity: This certificalo Is tracsabiz 1o the CRM maintained by National Institute of Standards and 09334 0933 0.0004 0.0045
Technology (NIST) through Stama Scisntific Limited. 0.6000 000 0.0000 0.0045
The standard for Wavetengtn Certificate No. 111583 end 111584 : ses 02461 0245 0.0011 0.0045
H .1 nm
The standard for Photometric Certificate No. 9114984 and 111528 ; 0.4852 0466 0.0008 0.0045
The standard for Stray light Certificate No. 111580 end 111595 | 0.9468 0946 0.0008 0.0045
The standard for Spactral reselution Certificate No. 111587 £.0000 0.000 0.0000 0.0045
0.2504 0259 0.0004 0.0045
PS‘ 590 nm
o
gi‘:aﬂ - % 0.5040 0505 0.0010 0.0045
oo R ) e Nt S ) 1.0032 1.002 00012 0.0045
i gruean) Authorized signatory 0.0000 0.000 0.0000 0.0045
e issuad he uds of 0 19 internationa! Systam of Units (S1). B provides tosabiBy of masausseant & smebond or 0.257¢ 0.257 0.0005 0.0045
o¥iar recognized naik £35 nm
e oty eated ks oty which is cbisined fom tha siandard unsertsinty maEied by the coversga fasiar (k42) o 0.4971 0.497 0.0001 0.0045
provide o lavel of confidence of . RS i Guide 10 Exprasaion of Uncertsinty 1 Massesment (GUS), 09720 0.97¢ 0.0010 0.0045
Thess rmsubs may b2 effected by Cavieions from speciSad condiions. Tho resuts reists ony 10 thy Boma tasted, calireted or sampled. The repedt ahed not b2 - . N h
repregusad exsapt in ful wahout sporovel of DKSH Technology Limiied.
i frzses aaluled ¢l m l;rl—sz -v;{;i: e
frorphimrnss oo . et heie A Y
Bznponak, Presitanony. 1 2333 Suicwmet Rcad, Bangahok, Poroktanong, Berghak 10030
Phora: «05 1538 7050 Press <85 2520 7000

Delivering Growth - in Asia and Beyond CALEMCOS-15: 12 Sep 2022 Detivering Growil: - In Asia 2nd Seyond. CALFMCO3-15: 12 Sep 2022




&z DKSH

&% DKSH

lupstegausnTASar RS Inan:

Certficate No.: C06230441  Pagedof 3 s WO.00005262
wEhemL
Calibration Resuiis: wilmatoular SPECTROPHOTOMETER 1 DRECOD wnuwmaos: 1627845
ot Adjustment aadoy (3u) Aoy (#)
Photometric Accuracy (Abscrbance) 18 Sep 2023 unaTRn 18 Sep 2023 R
Wevelength Stsndard sbeorbence  Unit Under Catibration Cerrodtion Uncortainly T T AP R
0.0000 0.000 20000 0.0080
235 nm Ganeral
0.7355 0737 ©.0015 0.0080 = - P—— . 5 5
257 nm o.0000 00% 08050 08050 =) [=} 2, aveesw ( Sesldnome, awluenieton) o
o.8574 o857 0.0004 00080 @ u] 3. W i - a e (On-OF Swicth) =] ]
4 3000 0.0080
313 nm 00900 hoce ° @ o 4. tuna (Keypad) = =}
0.286¢ 0260 0.0038 0.0080 p o 5. o (Dispiny, Soeen Contres) o o
0.6000 0000 0.0000 0.0080
350 . Spsciophotameter
06374 0637 0.0004 © 00080 o ) 3 sefnluivih (Batiery Backup) >= 2.5 VDG o [s]
Sraylight” o [w] 7. swnpufanmaumiain (Wavelsngth Conbol) fe] [}

Standerd: ct-off UUC: Wevelength (nm) UUG: Trenamission (%) Absorbancs (A) ) =) 5. poraints (Wavelongh Chock) @ [ :
260.62 44 0.4 o 2606 13 1528 =) 9. wenuiuliaus (UV < 3,000 hour) ] =] 9.2 Howrs
321.44 410,41 nm 3914 13 1886 =] 0 10, wwsernfauss (Visiblo < 5,000 how) =] ] 741.5 Hours

o 11, sosiaumudinetn (Carousel Moduls) ] [w]
SpostalR . 1 ctrand Conccby Hiisr
Nominal Conoentration 0.02 % viv Peak Trough Retio saw ] ] 12 BifiaTvon ( Electrode and Connsction Cable ) [u] ]

Standard Wavatangth (nm § 265.68 26580 138 200 o e 13, whudwsswiu Blectiods (Level KCI) [=] ]

UUC: Wavetength (rirm) 268.2 2861 [=} [w] 4. shilafuiaw Elecirode (Dust Protection Hood) =} [}
S
Std Absorbance (A) 04568 02780 ] =] 18, sfubfiaTnes (Stand) ju] o
Absorbance (A) 0413 0300 Tubidmstsr
= [=} 6. merwsuishia (No Sompls) [} [w}
) o [=} 17, sfumsdbarneeos (o= 25 B 3.0) =} =]
* Calibration Marked * Not TIS| Accrodited * in this Certificate have been included for complatencas.
AtomsEe tiator
m] [} 18,  #rw Piston Bursties jm )
The End of =] [m] 18.  Funclicn Rinsing and Dosing [u] jm]
o | 20.  sanmofunaasqnsaidsnoy =} [u)
whnfaddpuunly ‘656, 1nm=656.1nm
*488.Cam=485 5nm
Mr.Nattapat Rungrusang
Service Engineer
i Bamaary S Sanae oot ¢
DR Ty Lbniad THEH Tectriogy L
?,wg{:t“tﬂwﬁﬁlﬁmwzg zmm#wﬂwmw;m
bt A e by oy
Delivering Growh - in Asia and Beyond. CALFHLCOS-16: 12 Sep 2022 Delivering Growih - In Asiz and Beyend. CALFH-RE1-C3: 20 3ot 2622
: . v Sartorius (Thailand) Co., Ltd.
Sartorius (Thailand) Co., Ltd. 5 oty mm(»wm. Hoaghwan, Bangkck 10310 Q ?D?l ng
123 Roma 9 Road, Huagkwang, Huaylowang, Banghok 10319 TRV 8/\?]-\)? I lJS . s et ) .
Tek 438 2843 BI3TE , o-mak Lewvite hainc sanadus.com %\D’

HSCTISETS 17028
CAUBRATION 0426

of Calibration
NEXT CAL pare 22102 o

APPROVED BY .21, b
25

<

@Jﬁﬁ i m@@lﬁf@> of Calibration

Model Number:  MSU22¢5-1000U - Certificate No. : 24BCIG073
Description : Analytical Balance e Issued Date :

Serial Number: 0031708552 ) R No,:

1D No. : RYG_EN0003

Manufacturer : Page No. : 10f
Customer Name ;

Callorated Place : ALS Laboratory Group (Theliand) Co. Ltd.(Balance Room)

Calibrated By : s .
Calbration Date: Thursday. February 22,2024

Based on UKAS LAB 14: 2019

Metrolegical data : Ambients Conditions:

Capacity : 220 g Readsblfty: ...00001 g Temperatura: _ 23.7°C * 50°C
Reasons for calibration :;::j;xr”e - : —
Oikeningatsion [ sevion/ Repaired  [3] Recellravony Mabwanance Egu'gnmnlcond;‘.‘:nj HGesoperne [0 Rt -

Eeasurement Method UKAS Publication Ref :Lab 14
emmuramentunwmwswmismmmedmsemwwa\hwﬁaénedfromm&wt fard uncertainty multy i
coverage fastor (k=2) to rrovide alove! of %. 2 in 8 W%ﬁ{ﬁzmﬁ oe
Expresaion of Uneertalnty in Measurement {GUK). The calbration cartificate documents the traceabity to Naticnal Stendards, which
.

rexise the unit of swoording 1o the d System of Units (S1), Report of Yok
Sertorius Metrological SpecHications, Sys! (S0, Report of Telorancs came form fst of

Model Number:  MSU2248-100-DU Cerlificate No.: 24BCI0073
D : Issued Date:  Friday, February 23,2024
Serial Number: 0031709552 No.: 229196
1D No. : 'RYG_EN0003

Sartorius Page No. | 20f2 "

Calibration Results : Without Adjustment

Traceability:

Moda! Number _[Description

9Tracea@§g~* catifieate o, Ibue Date

YCS011-522-00 _ |Sartorizs waight set timg - £000g E2.VCS011-522-0 lres M23081978 £ 23-Aug-2025
MHB-3825D DKSH lcigzateas |23-Aug-2024

T certficate relate and apply this cqupmant onty.

Ths certificale may not be regroduced

other than in full except with

the pricr writien approval of the Veriication Operation Divisien

Sariorys (Thalland) Co., L,

SOP FM33 03 February 2022

Mrehenchei intthana(Technical Marager)

|Repeatability Eccentricity (Off-center loading error)
™ 1 siaidedt by
ispiced le t2er Fandlnthe
# Bussdts = i o i
expeass reprodisity GusniasveY. 0.
Nominal Value : (Low Load) 20,0000 200.0602 Nominal value : 100 [:}
20 g 20,0000 200.065¢  ITolsrance 0.0004 g
Toterance 26.00¢% 200, 0001
00001 g 20.00¢0 209.0001 Difference
20,9000 200.0001
Nominal Value : (High Load) 20.0000 2090001 2| 0.0000
200 g 19,5999 200.0001
Tolerance 20,0000 200.0000 0.0000
0.0061 g 20.000C 200.99¢0 ©.0001
{720.0000 260. 0301 N
Stendard Devigtion ~ 0.00005  0.00008
Linearity
| Tho &noarily, ror. il
Tolerance 00002 g
Norinai Vatue Canventional Mass Vaive | Displayed Value Deviation
) @ (g} g}
9,01 §6508 0.0100 §.3000
0.1 0.1000 9.1000 G.,00060
9.5 §.5000 .5000 0.0500 i
1 1.0000 1.3000 §.0000 i
5 373000 §.330¢ ©.0000 |
i0 10,0000 100060 G.0000 ©.00013
20 20,0000 20,0000 §.9609 0.00013
o E0 50,0000 50.0000 0.0000 0.00024
190 1600000 55,5595 =5.0001 0.00018
200 760.0000 199.6959 <0.0001 6.60029
End of Repott.
SOP F8 33 03 Febreary 2022




High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

ProjectSite: Siam Polystyrene Co,, Ltd. P (mm Hg) : 751 Project Site: Siam Styrene Monomer Co. Ltd, Barometric Pressure (mm Hg) : 757
fuhenmAarivansautey Juidy W vsvd (Isowennadaaty
Calibrate Location: Wiid da (e Temperature (°C): 315 Calibrate Location: AEAINRAWRAINIU] {°C): 32
Calibrate Date; jun-24 High Volume D : RYG_FS0664 Callbrate Date: 9-Jun-24 High Volume ID : RYG_F50395
CalibrationSheet No: C-090624-RYG_FS0664 High Volume Model : TE-S009K c No: RYG_F50395 High Volume Model : TE-5170D
Calibrator ID: RYG F50205 High Volume S/N: 6261 Calibrator 1D: RYG_FS0205 High Volume S/N : 5692
Calibrator Model : TE5028A Calibrator Slope: 132567 Calibrator Model : TE50284 Calibrator Slope: 1.52567
Calibrator S/N : 1166 Calibrator Intercept: 2003613 Calibrator S/N : 1168 Calibrator Intercept: -0.03613
TestNo. Delta ;0 Qua 1 Chart Linear Regression TestNo. DeltaH,0 Qo 1: Chart Linear Regression
(inch} fm?fmin) {CFM) (inch) (®/rmin} (CEM)
1 26 10755 40 siope: 405921 1 28 11181 0 |stope: 445782
2 32 11892 h Intercept: 3.9782 2 34 1.2284 44 Intercept: 4103737
3 i 13253 50| correlation Coeflicient : 09975 3 +2 13613 50| correlation Coefficient: 09980
4 48 14483 54 4 48 14528 54
3 56 15614 60 5 56 15663 60
¥ (cFM) 1(crm)
65.4 654 ]
!
B y=40,592x - 3.9782 8 y=44.578x - 10.374
oo (2]
0.0 oS 10 s 2.0 0.0 0.5 10 15 20
Qstd {m3/min) Qstd {m3/min)
s e s 2 Rt
Calibrated by Appraved by : Calibrated by Approved by : ™
(Mr.Chatchai Sukpia ) {Mr. Noppong Juntarupan) { Mr.Chatchai Sukpia } {Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3) Field Scientist(1) Enviro Field Coordinator Scicntist (3)
06-073 REVISIONNO:Z  ISSUE DATE: 20/11/23 FORMNO:F 06-073 REVISION NO.2  ISSUE DATE: 20/11/23
e
Y
Sartorius (Thailand) Co., Ltd. &0 c
129 Rama 9 Road, Husykwang, Huayiwang, Bangkok 10310 %3 “
‘ TN
. o
RSCTISHTIS 17025
High Volume Air Sampler Calibration Worksheet CALIBRATION 0426
Ce H@CJ f
=S & of Calibration
Siam Styrene Monomer Co, Ltd, Pressure (mm Hg) : 7546
Calibrate Locati huwnuaing 0: 31 Model Number : Certificate No, : 24BCI00S8 o
Calibrate Date: 8:Jun-24 High Volume D : RYG_F50662 Description : Analytical Balance issued Date:  Friday, February 23, 2024
CalibrationSheet No: C-080624-RYG_FS0662 High Volume Model : TE-5009X Serial Number: 25409664 Reference No.: 229186
Calibrator ID: RYG,FS0205 High Volume S/N 6259 D No.: RYG,_EN00O1
Calibrator Model : TE-5028A Callbrator Slope : 152567 Sartorus Page No ﬂm
Calibrator S/N : 1166 Calibrator Intercept : -0.03613 Customer Name ©
616/10 Mao § T.Maenam Khu, A.Piuak Daeng, Rayong 21140, Thailang.
Delta H,0 Qe 1: Chart £16/10 Moo 5 T.Maenam Khu, A.Pluak Dasng, Rayong
Test No. inehy ,[' ) o Linear Regression NEXT CAL. DATE . 2902 [ h
{on /emin (CEM) Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room)
1 28 11182 40 Slope : 36.0195 "
616/10 Moo § T.Maenam Khy, A.Pluak Daeng, Rayong 21140, Thailand.
z 36 12630 6 Intercept: 01352 Catbrated By
alibrate: :  Mr.Chonchaiinthana :
3 46 14230 59 | corretation Coefficient : 09956 o Calibration
. o4 15368 s6 Calibration Date : Thursday, February 22, 2024 I Procedure No. : alibration was conducted by
- - Using in-house calibration procecure number (WI-003)
? 672
s o4 16720 ad Based an UKAS LAB 14 : 2019
Metrological data : Ambients Conditions:
1 {crm) Capacity : 150 g Readablity: 0.0001 g  Temperawre: __236°C__ = 50°C
65.4 Huidity : _540%RH  + 100%RH
i Reasons for calibration Pressure E
E [Dttewinsataton [ Sewvice/ Repatred Re-catbeation/ Mantanance Equipment Condition: DGood Operate [J Fair
¥ =3602x - 01352 . .
: Measurement Method ~ UKAS Publication Ref :Lab 14
i The measurement unceriainty staled s the expended uncer‘aln'y which is oblained imm the slandard unmamty muttiplied by the
caverage factor (k=2) to provide a level of of 95%. Itis the Guide to
| Unoonamty in {GUM). The calibration cerlificate documents the uaceammy to National Standards, vhich
H realise the unit of according fo the Standard System of Unlts (SI). Repertof Tolerance came form list of
. Sartorius Metrological Specifications.
0.0 [ 10 15 20
Traceability:
Qstd {m3/min) s '
Model Number __[Description Traceability iCelificate No. Due Date
YCS011-522-00 |Sartorius waight set Img - 50009 E2.YCS011.522.00 TCS M2308197S 23-Aug-2025
MHB-3828D Humidity/Barometer/Temp_Lutron MHB-282SD DKSH [019231845 23-Aug-2024
Sove (e el
Calibrated by BT Approved by :

( Mr.Chatchai Sukpia )
Field Sclentist(1)

{¥r. Noppong Juntarupan)
Enviro Field Coordinator Scientist {3)

FORMNO:F 06-073 REVISIONND.2 ISSUE DATE: 20/11/23

This certificate relate and apply this equipment only.
‘This certficate may not ba reproduced othar than in full excopt with
the prior written approval of the Verification Oparatian Didision
Sarorius {Thalland) Co., Lid.

Mr.chonchai intrhana(Technical Manager)

SOP FI433 03 February 2022
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Sartorius (Thailand) Co., Ltd.
12% Rama § Rosd, Huaykwang, Husylowang, Bsngiek 10310
ek 485 2643 8331-6 Fax 465 26428267, o-mat service thatans@sanonus eom

MULTIPOINT CALIBRATION REPORT

SARTORILS

I 4-Jan-24 Equipment Name NOx Analyzer
'g r{g;\ HORIBA Model APNAT0
?LH ., of Calibration Serlal No. SEEAWS3E 0 RYG_F50261
N
Calibrator Teledyns API Mode! 700
Model Number:  LA130S-F Certificate No. : 24BCl0088 o Serlal No. 047
Description : Analytical Balance Issued Date:  Friday, February 23, 2024 _— 5td, Gas C PPM) 5588 Cylinder No. GNOO2T222
Serial Number : 25409364 No.: 229198 Cylinder Pressure (psl) 1800 Certfied By Alrgas Inc.
D No.: RYG,_EN0O00T Certified Dats §-Feb-22 Expired Dats 8-Feb-30
Sartorius Page No. : 20f2
o ) ot CALIBRATION RESULTS
Calibration Resuits : Without Adjustment N e | AckalNO | EmorNO | %EmorNO|  AcualNow | ErerNon | wEmerNo
o - - 2ZERD 0.00 0.10 0.10 0.10 0.10 0.10 0.10
Repeatability Eccentricity (Off-center loading error) 1 100,00 9870 T30 RET) 10020 020 020
: y of a welg ing 2 20000 187.70 230 115 201.50 1.50 0.75
= 150 seme Joad withi ie 17 placedinthe
waighizg pen in 0 isuzedts ; 3 30000 | 29810 190 -0.63 30200 2.00 0.67
Tres FuaTaey. e 4 40000 | 39850 4150 “038 40140 1.40 035
Nominal Value : {Low Load) 10.0000 99.9399 Nominal vaue : 50 -] AVERAGE (%) 0.87 0.41
10 g 10.0000 96,0003 iyolerance 0.0004 g
Tolerance 166000
0.0001 g 10.0000 Difference
5.9995 .
e e 400
Nominal Value : (High Load) 30.8000 -0.0001
100 g 10,0000
Tolerance 10.0000 00
0.0001 g §.9999
£.999% 200
Standard Deviafion ~ 0.C0005  0.00008
Linearity 100 -
 The knaasity, siope.
Tolerance 0.0002 g 0 - . .
o 100 00 300 400
Nominal Value Conventional Mass Value | Displayed Valus Deviation Uncertainty
[ [ (©) @ (9) s fdead - Aftual RO 8 Actusl NOx
0.01 G.0100 0.0100 0.0000 6.00620
6,05 ©.0500 0.6500 0.6060 0.00021 |
0.1 ©.1000 §.1000 0.0000 000021
6.5 §.5000 0.5000 .0500 €.00021
1 1.0660 1.0000 0.0000 0.00021 Callbrated By Approved By
2 3.5006 3.6000 0.0000 G.60021
5 0060 5.0000 0.6008 coooer |, | . f . s
10 6660 0.0001 50001 0.00024
- 20 70,0060 306001 0.0001 5.00021
= 60 100.0600 35,9559 ~0.06001 3.00024 (Mr.Jimwut  Sakamn ) (Mr.8arayuth  Jitiranont )
£nd of Report Fleld Environmental Sclantist (3) Asslatant Gensra! Manager
BOP FM 83 03 February 2022 ALS Laboratory Group
FORMNO 'FO0-058 REVISION NO .- 18SUE DATE 0210412
MULTIPOINT CALIBRATION REPORT MULTIPOINT CALIBRATION REPORT
Calibration Dats 4-Jan-24 Equipment Name NOx Analyzer 4~Jan-24 Name NOx Analyzer
HORIBA Model APNA3TO HORIBA Madel APNAI70
Serlal No. ALPOVOWY L] RYG_FS0455 Serlal No. 8G314J3K 1] RYG_F§0264
Callbrator Teladyne API Model 700 Callbrator Manutacturer Telodyns API Model 700
Seral No. 947 Serlal No. 947
Std. Gas C (PPM) 55.88 Cylindar No. GNOD27222 Std, Gas PPM) 55.88 Cytinder No. GNO027222
Cylinder Pressurs (psl) 1800 Certifled By Alrgas Inc. Cylindar Presaurs (pal) 1800 Certifiad By Alrgas inc.
Certifiad Date $-Feb-22 Explred Dats 9-Feb-30 Ceriifisd Dato BFeb22 Explred Dats 8-Feb-30
CALIBRATION RESULTS Point CALIBRATION RESULTS
ideat Actual NO Emor NO %Emor NO Actual NOx Emor NOx | %Emor NOx Ideal Actual NO EmorNO | %Emor NO Actusl NOx Error NOx | %Emor NOX
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10 ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100,00 98.60 -1.40 -1.40 101.60 1.60 1.60 1 100.00 99.20 080 -0.80 100.10 0.10 0.10
2 200,00 198.80 -1.20 -0.60 20120 1.20 0.60 2 200.00 19850 -1.50 0.75 199.30 0.70 035
3 300.00 301.00 1.00 033 301.80 1,80 0.60 3 30000 | 29860 -1.40 -0.47 301,50 1.50 0.50
4 400.00 398.50 -1.50 -0.38 401.30 130 033 4 40000 | 39820 180 045 398.00 -2.00 050
AVERAGE (%) ~0.39 0.64 AVERAGE (%) -0.48 0.03
400 403
390 - 309
200 = w3
100 - e 105
0 T - ¢ - -
o 100 220 30 400 o 100 200 300 400
s el —S—ACst NO  —B Actusl NOX H e dgeel ot Agtusf NO e Actual NOx
Approved By Approved By

(Mr.Sareyuth  Jitranont )
Aszslstant General Managar

ALS Leboratery Groos

FORK NG SSUE DATE 020412

HNO -

(Mrdimwut Sakam)
Fiaid Environments! Sclentist (3)

AU

(Mr.Barayuth  Jltiranent)
Assistant Gensral Manager

FORM O - F 05056

REVISION NG -

ALS Latoratory Growp
ISSUE DATE: 020412
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Mabin <£48025"

Paze sl 2 Pages

FAEASUREIENT ITER.
HAHUFACTURER
FODEL/TYPE

SSRIALRUMBER
1D HUMBSR

CONDITION AS-RECEIVED
CUSTORER

RECEIVED DATE
MEASURERENT DATE
1SSUE DATE

ENVIRONAENTAL CONDIMONS:

Ambient condition in the Jaboratory are s fofiow: ;

Atmosphens Pressute

PLACE OF CALIBRATION.

Aszredted cobbiaiion laborstay
ISO/IEC §7025:2017
PSCISHTES 17025
CAUBRATION 0357

A speed measurerent Iohoratory

Catiestion servicss dapartoment i
Certticste tumiser
cLones
T 1
CERTIFICATE OF CALIBRATION |
Cupanssmometer Ceteation praceduce:
o The cup ceememeter wes cabiuied eswest
Sensor. WS 02F Standord i velotity transdicer maORT SAS5<A2
Data logzer: 200-WS-25L8 mma tube w.mxxm%”‘« :::;::
o en el
Datalozser: AS376 Setnen oo, he WICL 60 bried an 50 61400,
<RYG_F 12
Usediem

Frasurements  of
ALS laboratory group (Thailand) Co., Lid electricity peodusing wind turbines, Morch 2017
104 Phatthanakan 40, Phatthanaken RY, Kivwaeng Suan Luang,  wos used pemgativrotion guisizline.
Kbat Susn Luanz, Bangkok 10250 Thattand w

1271372023
:10Feb 2023
10Feb2023

Jand to rectiron ofthe. p—
System of s (51 throuyh the BT Pistionst
Ietratogy Institute of Thorond) wia Certifcate

ST WO0032-21 £ W O56-22

Precondaionisy
sasuremant Condition

TASULATION OF RESULTS: s

The table on next page gve the mesared Vakies

Callbrated by
M. Sarawt Thid

230230 c @, =,
:55.0215.0 *RH iy Uremens is
£1610¢10 hoa S tointy munphed by 0
En 2 coverage fostor ka2, Which for o potrma!
distt r‘tub.’,n twﬂdp&’d& !C ] ww'a;{' ;,’Dba;‘xi\’y
Eiffelty; Jranates ate3 (o, Lg
o e s been determined i Koo
% “Evchsation of meusurement
i s o 00 Guide ot expessin ofurcerioniy in
o i - mepsurement’
in divestion trontal 3188 w0 e
Diametes of moupting o . i~
Bl:xkszr u(b of test ob o111 18]
;24 hours 3t Inbent conditions.

i Theiverage vaiues dusing measuremant are (24 1] °C. {47 6} %8H and (1012 T bPs.

J
NAC

nw“n ASOCIATES O L,

}
] 5. Parmys Boorakiaicen
i vfmm Drplr‘mm' Manages

TH)S CERTIFCATE OF CALIBRATIGN MAY NOT B REPRODUCED EXCEPT I FULL UNLESS PERMISS!

OR REPRODUCTION HAS BEEN OBTAINED
1N WRITING FRON THE LASORATORY

Cartificate Number

€026

Page 20t 2 Page

MEASURERAZNT RESULTS.

The tup snceemeter, Und Under Ca¥oraton [UUICT was exprcse at 10.mv/s for § minwtes Bniae 1o eslibration being pertoamed The stendard au velotity G5 mfs
1o S mfs was caicytated by 3 standard 5 veloaty irsnsuter and 2bove 5 mis 1o 30 /s wis Galoulated by 3 pot tube with precisien Giferential pressre
ragtes whiich s istatied 40 i ans 300 mim respectively 2way from wand tunel nozilz, UUC was ristalied 2 center of the test section. The calibraton was
carriad et under both rizing 3ng faling % velodity is the r2aze of /s ts 16 m/s at cshbeation interval of 1 /s The resilts of cakisnatien sad assetiated
IeasHeTent unceriantiss 3fe reparied in the txble beiow

Temp. wind tonoel Tewp. room y Y
P ca )
0585 3410 3410
2033 2410 2430
3080 2394 2210
L334 2030 2410
P 22 2410
5358 2410 2410
7. 290 2430 S
n1® 2408 210
209 283 2410 g
1009 2.9 2410 -
135 2280 2410
123 2380 2430 2
1219 2280 2410 i
3426 2304 2430 W
1825 2378 2430 K
1628 2370 230 ¥
Resmarl; . P
*veioziy of sisntare A

Vesscity of Urét unger Catbaran y

PHOTO OF CALBRATION $ET-UP

Catbration setu of the twp sremomater Calbration w the wind tunnel of hranstee Asspciates Co, Ltd The cup anemometar shovin may differ from the
ealirated one Remark, The proportion of the set- up s not trus L ey,

Srirater Assciztes Co Lt
35 67

Fetchiiorn 701198 Wantkspes Bangkstys
Bangich 106001 a0t
et
Mepie 165563705453
Lot pascsbs s o
Wkt wwwscaniee

Page s of 2 Pages

PAEASUREMENT ITERS
PARUFACTURER
HODIL/TVRE

SERIAL NUMBER

10 HUMBER
CONDITION AS-RECEVED
MER

RECEIVED DATE
ATASURERENT DATE
155U DATE

ENVIRONMENTAL CONDITIONS:

Arbisnt congition i the lboratory are 3 follow: E 8
Bl

Temperature
Refative Homidity
Atmosphens Pressure

FLACE OF CAUSRATION

CAUBRATION CONBITION

ereconditioning
Mezsurement Conditian

TABULATION OF RESULTS:

The tatde o0 next page gve the m«-;s»-ms vatues,

Catibeated by
Soeawit Ihxm.iw e

- piss Jrapain Lefizamphit

Accredined colibetion labaratory
15O/iEC 17625:2017
HSC-TISHTIS 17025
CALIRATION 0367

Rir spred meosurernent laboratery
Catibrotion vervices depariment

Cartificate Humber

TU-019-66

CERTIFICATE OF CALIBRATION

 Wind Direction Sensoc Celibration proce -

 Hovalynx The wond drection sensor wes catbesied agaist
« Sensor. W5-020 Ttarciin ﬁ";
Dlli Iogzets 20052516 type vend tunne! with 500 oo eross feii dection

Sensor: orea. The Wi-C1-008 beged on IEC.§1400 121,

Outaegger 376 Vi cnergy aenerction ssters, - part 134

<RYGF

3 Poser performance nzasuresias of eksiriity
Used ke prodiucing vind tirkines, i#orch 2017 weas wsed 03
A8 laboratory group (Thakand) Co., L. aeotbration guideine.

Khet Suan Luang, Bangkok 16250 Thatand. Fidteabiy:

{ihescertote prgwres o troceabi of The

27102023 ‘mcosurerrest i recognised the notianst
10Fen2023 stitards, g o reotyation of the wite:
20 Feb2023 Systeen & units (Y thecugh the Nins! fhiationat

L atetrotogy Imstituie of Thodons) wia Certicate
7 ormbe e DA-0O43-21

0130 ke Lo Uncertainty

5502150 HRH
£3010110

of Measaremant:
The reparted uncertainty of measurement 1
bosed on the stondord uncertainty makinled by o
<evztnge fostar k2, Whith for @ mocmat

s, dtribution comespends 1o a coverage probadiity
of anpeonmatesy 95% The stondurd uncertoiaty
oz baen deteemined in Gocordance vtk the GUM
“Feguation of measieemert

E data - Guide 80 the expeesvan of uoscrtaniy In

< Wind tumael cross-seiionwiea’ 1 %00 measarerment”
Win drection frontal aren’ 29
Oameter of minting pipe’ -

aockzgemovimmjm 0143

£ 24 hours 2t amblent conditions
Ta averzge Volues during rmawceme\: are [24.07°C, (83,0} %% snd 11002.3) bPa.

fﬂ

Yo berioya Boancharosn
raton Depanment Manage:

Aopraved signatar

* Diameder of movating eipe
vetio!

THIS CERTIFICATE OF ©

MAY NOT BS RE

ODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRODUCTION HAS BEZN OBTAIRED
1N WRITING FROM THE LABORATORY

Centificate Humter

19-65

Page 2ol 2 Pages

PASASURENENT RESURTS "

The wind 5 ted agains: standars roza by companson mathod. Duning calibration, the measurement was carried out at 45
mmv:h ' closkurse and counterdockwise darestions sfter offset adjustment has baen mace. The fiow speed of wind! tunnet fusually § s i hept constant
‘e the sensar b roiated around its vertical axis. The results of caibration and associated measurement untefTainties are teporied in the table below

A specd [ D freor
s Degrea ) Degree {%} Osgrea 1) ki
0.000 o °
45000 3 -4
50.000 & 2
135.001

160,000

225.000 (3
270001 058
315.000 on

Remark:

* brestion of sundard

Drection of Ut Uridse Calibration




Accrodiied loiion m»:mq

CALERATION 0257

%
Petebhgsen 131, B WTrages, Bieghohe
g

A speed messerement loborstory
Catbration sorvices Bepartment,

it gracecaibervon i naten rom
Web ute wak peanitee com

CERTIFICATE OF CALIBRATION

Pge 3ol Pases

HALASUREMENT TN Cup anemoneter Catfration provediie: 5
WARIFACTURER tematynx ihe ap onemometer was coibring agoisst
WOSELTYRE © Serpor WS.02F Stondosd o vetstny onsdetet rRRlRASE 52
s togger: 200 W5 268 ond et ube it precion il pssaure
SERIAL NUMBER Sentor WS-AS1S0 ps
Data borger, #5190
IO HURBER RYG R3320 123, Wind enesgy generetiin gitems = Fart 12
CONDITION AS-RECENVED sed e 3 Power performanze  hsssaemints of
cusToRER ALS Iaboratery group (Thatand] G, ted, electriity peotucing wiod tort.
104 Phatthanaian 40, Phatthanaban R, Xbweeng Suzn Lutng, o
Khet Suan Luzng, Banghok 10250 Thatent.
RECEVED DATE 31 Aup 2023 Ko oo e s i
e s SR
U BAY 1 g 2023 systeen of units {51 thavush the SN ictions
“hsetrology tatitene of Thadlond] v Cenifote
EHVIRONMERTAL CORDITONS: ; Bamber: fW-0052-21 6o WAW-0006.22
Ambient candition in the barstory are 25 kil
Temperture 230230 ': i Uncertatnty of Mieossrement:
Relative Homidty 15502150 P ", The reported uncerey of messisersent 1§
Amosgter Pressure ‘1010430 tre : Based on the stuadars scestointy mukiphed 07 0
4 everage fortar k=2, Wikich fo+ o ot
p . P r,ymmmm; oo ovrearprcts ity
PLACE OF CAUZRATION Eiffel ! Asossies Co, 1d.
i, i been deteriined n*a:*ﬁa(r with the GUE
H Fvskaation of menement
p dite - Guide 1o the exptession of urcertzty i
CAUBRATION CONTIONS - Wind taanel o satiien aree w6 an TS e i
Viin Girection trontsl sies’ | 0 et M
Ciamater of mounting pine’ . o
siockags tn o st bfecr® LEEER ]
Precondianing 24 hours st Embiant conditions
HMezsurement Candition Thaaverage vataes during meascrement are (26 3) €. 443.1) 5 and (1605.59) b
TREULATION OF RESULTS o f

The tatie on nezt page gue U msisared Vitues,

Cativraizd by
e, Soraw Jrachsind

rsbon Deg parment M-':“'

S

| SA—

Contificate Rumber

Cws03-66

Paze 2643 Pages

PAERSUREREENT BESULTS

“-?t#é’w"‘» i
B3

. et e Cabbrasian (LK) v exni 3¢ 30 s for S it e 0 GoSraton b pevtaamed Ths Siansand s wiodiy 05 /s
ed by @ pRat bt with précsion differential pressue
hwas nstaied 40 mim 50 300 o respecimely svay o wid busnst naxtle, ULC wes ictaicd at centsr of th tess sectin. The cakbration wos
cesried out andes Yot g 20 fefine s veloey n the range of 1 mjs 1 16 /s 91 cabbeanac intenval of 1L /s, The revds of aizrven

THIS CERTIFICATE OF CALBRATION MAY NOT BE REPRODUCED EXCTPT I FULL UNLESS PERRMISION FOR REPRODUCTION HAS REER QBTANED
135 WRITING FADH THE LABORATORY

reported
Temp. vend tannal Tews, roem oo Eevor T2
frofs} £a ] (st teafs) e
1032 2436 3430 93 E3) N 033,
2095 2454 2430 18 o2 T X
3505 2408 2030 28 o1 oa1
4220 2680 2430 5 02 831
500 2378 2220 s 231 y £
557 B8 2430 59 S T 031
01 2378 230 63 St [T
g13 2400 2430 80 E S 031
247 28 230 20 Lo 01
o7 2355 230 o9 e 931
5143 2384 30 113 (2] e3r
213 .5 239 120 S 01 (X5
3 B8 #3 [EENE o0 o3t
182 2374 2430 143 01 031
1820 2380 2133 152 “ 00 033
1626 2.7 2430 a5 02 831
Remacks
“veisctyof nantard = ;

Velscity of U Under Cairation

FHITO OF CAUBRATION 5705

p namomaier shaen may Glfes o the

1 mNEE, AR Y AT

credited cotioration kuborstory.
s (SO/IEC 370252007
HSCTISHT 17025
CAUBRATION 0357

o speed messTment loborstory
Cabtotion servicet depsiten

Ceontifsate Humber

el e o prenatne tom

WD 00365

CERTIFICATE OF CALIBRATION

Pege 1563 Pages

MEASUREMENT ITEN Wind Durection Sensor Collseatisn prosesdine: e
MARUFACTURER Hovat ;é m; 5:‘ tian i:'” was eokssg ":;»;’
HOOELTYSE s ’ cosaed fotery Escodr | mudis, . 2
osta !e;:‘:rn;o;«vmm DS oo e e 1,2
Iype v tummel v s 1 et
srALNunR Senios WD ASE%0 A Za en 18 pen0 12
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MEASUREMERT ITEM Wi Diraction Sensor Calibration precedute:
MANUFACTURER - Novayn The wind drection sensor wai cabtsdii sgoingt
1A0DELTYPE < Senser: WS-02F Sondrd iy Ercsir
Data logger; 200:W5 2500
SERIAL HURIDER “Sens
Datalogger: ALsST
1D HUMBER S RYG_FE0053 Pomver perfermance mess
CONDITION AS-RECEIVED suseditem g e b, ttorch 2017 was wied a5
cusTOMER A lsboratory group (Thatand) Co, L 5 catibrotion gudele. 5,
104 Phatthanzkan 20, Phatthanakan Re, Khwaers Suen Luzng. ¢ Y
Kbat Suan Luang, Bangkok 10250 Thatand. cabliny: 5
Sl cenifitate prgeides o roceabitiy of The
RECEIVED DATE $161an2023 ’iscamr(m{ Tecognized the nationsl
MEASUREMENT DATE £15 202023 IGigares, d3d ta reclipation of the internatioeal
1SSUE DATE 30 4n 2023 Wcmfmu 151 through the RIFAT Notienal
Steticagy Instiune of Thotend) va Centfcste
ENVIRORMENTAL CORDITIONS: Fmber BA-0043-22
Ambient ecadition in the laboratory are as follow: N .
Temparature 1230239 Usartaloty o Meosurement: .
Nafatee Homidity The reporied sncentinty of messursment
based on the stendard uncerointy eiuitissed by e
Amaspheric Pressuie coversge focter ke2, Vitich for o 0o
distribitian corresponds 0 6 covsrage probabiity
of epproximately 85%. The standard untertointy
PLACE OF has bren detexmined in seccidonze with the GUM
“Fealuation of rssucement
ot - Guidk 1o the expression of uncericialy in
measurement”
Win direction vnx\ufa;.
Diameter of méynting ppe’, | mm
af ottt 0143 ()
Precenditioning
tazasorermant Condition veraga Vilues during measurement are (24,1)°C, 54.3) 5RH and (1015.2) hPa.
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FALASURERENT RESULTS®
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MEASUREMENT [TEM + Cup anemometer
MANUFACTURER < Novalynx
MODEYTYPE  Sensor: WS-02F

Data fogger: 200-WS-2501
SERIAL HUMBER <Senser:-

Data logger: A4SE7 et erc. T e &J sazeg oo
1D HUMBER <RYG_FS0089 12:3, Wind energy ganeratils %’afmﬂ Pore 12
CONDITION AS-RECEWVED <Useditem er performance  heassremants  of

,»\lShbnn\ory group (Thadand) co., “d :zt:fmf/ pr*/»unq wnd turkioes, March 2017
v

K)-el Suan Luang, 8a: '{ﬁvk lﬂZSOWJ«»d; o B %
RECEIVED DATE $1643n2023 - n;"‘t ‘”fa'f" e
MEASUREMENT DATE £18 0302023 X © redognizds the noiansl
st DATE peduitecs taddii ond to rechzation of the interrations!

F20hn t;;strm of units {81 through the RN iations!
rtrolegy esttute of Thovond) via Cetificote
ENVIRONIVENTAL CONDITIONS: farber, KY-0052-21 and RUN-0085-22
Ambient condition in the lsboratory are as follow:
Temperature 1230230 K Uncertsinty of Measurcaent:

Relative Humidi 165.0215.0 HRH The reported uncertainty of messuremens is
Amospharic Pressure 11010410 s Losed on the stondard unceriolnty multzked by a

contrae, ,a—uou:z which for & nemal
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AEASURERAENT RESULTS ®

The cup anempmeter, Uni Under Catbration (UC) was exerdise a1 30 mfs for 5 minutes brior (o calbraton being performed The stondard aie veiority 0.5 m/s
105 mfs wat cakulated by @ ytandard air veiocity traniduter and sbove § m/s 1o 30 mfs way calcuiated by 3 pitot tube with precision differentisl pressure
Feterwihih was instalied 20 e ang 300 mm raspectively sway from wind tunne! nosdlz, UUC wias nstafed 2t center of the teat section. The cafibratian was
carried cut under bath rising and faing 3ir velochy in the range of 1 m/3 10 16 ms 3t cokbraton interval of 1 mfy Te results of cakbrationgnd associated
messurement utenaintes sre reported 1 ihe 1able below

Vas' Temp. wind tunnal Temp. room Vo Errar

m/s) £a [x+] imis)

0983 23.50 2145 [X]

2035 2244 2345 19

3049 2350 2345 29

4136 23.50 2345 19

501 23.40 2345 48

600 2350 2345 T o0

207 2340 2345 019

838 2350 2345 019

910 2326 2345 020

1008 2344 2345 on
021
025
026
024
026
024

‘THIS CERTIFICATE OF CALIBRATION MAY NOT 3E REPRODUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Remark:

" Vsisaty of standard
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/40292

MTC No. EEL. BP. 830267

CALIBRATION CERTIFICATE

Subwmitied by T ALS Laboratory Group (Thailand} Co.Lid
Address : 104 Phatthanakan 40, Phatthanakan Rd.. Khwseng Phatthanakan, Khet Suan Luang, Bangkek, 10250,
Calibrated 5t | Electricad and Electronic Standards Laboratory, Industrial Metrelogy end Testing Service Centre,

Soi 1C. Bangpoe industrial Estare, Sukhumvit Rd., Muang, Samutprakan 10280

Instrument Calibrated : Ambient Environment

Deseription : Sound Calibsator Temperature 123+ 31°C
Manufaciurer :Rion Relative Humidity (50115} %

Medel INC-74 Ambient Pressure (101,325 = L3903 ka
Serial No, 34178121 IDIRYG FS0213)

Stapdards used 1 1, Digita! Function Syuthesizer NF Electronic DF-1934 SN L

2. Measuring Amplificr Bruel&Kjaer 2636 SN 1537484,

3, Programmable Attenuator Tamagaws TPA-303A SN OF 2214,

4. Digital Multimeter Agilent 344014 /N MY43005560.

3. Pressure Tranemitter Vaisala PTB202AD SIN T0550001,

6. Audio Analyzer Keithtey 2015-P SINA106495, e -

7, Condenser Microphone B&K 4180 S/N 2889871,

Calilration Procedure: CP-102-04

4 on [EC 60942-2003: The sound pressure level genemted by sound

sibrator under test shall be measured by standard microphone using an insert voliage technique.

This instrument has been calibrated against standards maintained at Blectrical and Elecwonie Standards
Laboratery (EELJ, which are traceable to the Internationa! System of Units through the National Institute of

Merology (Thailand),

The information on zetual reading Is atteched berewith and the uncertainty limits quoted refer o the

mieasured values oaly.

Date of Receipt 19 Feb. 2024
Date of Calibration : 28 Feb. 2024 i
bt Vi B T i i

THAILARD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0292 MTC No. EEL. BP, 8320267
The reporied expanded uncertainty is based upon s standard unceriainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20pPz ut 1000 Hz
Acoustic Output in dB ro 20iPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Toleranee limit
Type Leval (dB) (dB) @B) IEC60942:2003 Class 1

12 inch Bruel&Kjaer 4180 94.01 001 =010 +0.404dB

2. Frequency

Standerd Mi Measured Frequency Deviated value | Uneertainty Tolerznee limit
Type {Hz) (Hz) {Hz) TECE0842:2003 Class |
172 inch Bruel&Kjaer 4180 1003.1 31 18 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Unceriainty Tolerance limit

Type (%) (%) TEC60942:2003 Class 1
172 inch Brusl&Kjaer 4180 1.80 £0.50 0%

Note : 1, No adjustment.
2. The calibrator pressure corretion was not included.

3. The microphone volume correction was included at level 0£ 0,16 4B from

Calibrated by : Approved by ¢

(Mr.Weerachai  Deechaiyac)

Electrics] and Eléétronic Standards Laboratory

Date of Calibration 1 28 Feb. 2024 Industrial Metrelogy and Testing Service Centre

Ref 1 203 1267021900715001
End of Cedificate 242

Date of Tesue 1 29 Feb, 2024

002 Pewd

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

£
$51-451/1 Suinthorn Rd Ssngbumry, Bangplud Bang(m 10700 THALAND. HSCTS TS 17025
Tei0-2435-8500 Fax0-2433-1679 e-mallcab om hiip! om

Cert, No. : ACL23263
Pages  : Tof8

Calibration Certificate

Equipment ¢ SOUND LEVEL METER

Manufacturer ¢ RION

Model : NL2/ Microphoe LC 52 ’Prc.ngv!sf;e”ﬁli 24
Serial No.t 01122567 ¢ 141473/J&US

1D No.: RYG_FSU016
Condition As Found : GUOD
Customer : ALS LABORATORY GROUP (THAILAND) CO/LTD,

104 PHATTHANAKAN 40, PHATTHARNAKAN ROA]
KHWAENG PHATTHANAKAN, KHET SUAN LUA!
BANGKOK, 16250 THAILAND

Location ¢ -

Ambient Temperature § L2363 “«
Pressure 1013 £3 1 kPa
Relative Humidity ¢ {560 201 %%

Received Date
Calibration Date :
Date of Issue @

Calibrated by« aisan

7

S

Approved by : = ffﬁ "‘_ff'

{ Thanskel Pachurai )

This centifieste is issued it accondance with the requirements of 1ISOTEC 176 wdard, may not be reprod

other thaw i futl, oxcept with the prior wriiten approvat of the fwad of Catibrathan Laboratiny

QF- TS 1203 10000

S!TH!PQRN SITHIPORN ASSOCIATES CO,LTD.
’ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL23263
Job No. 1 VCG6ACE094

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

Calibration Method :
This equipinent was calibrated by based on IEC-61672-3 (EOIB)SMAN fm soumd fevel meter (SLM).

The SLM had tests 1o Acoustical and Electrica! signal tests of ﬁcqumm wv:g}mng m:h Anechoic chamber and Reference
Standard Instruments,

For tests results of each tems were mads by chservation of cach Instruménts Geplay and e i ST A display.

Condition of this result of calibration : S
L. Reference Standand Instruments ©

Instrument Mode)

Waveform Geagrator 332104 MY48017
Waveform Generator 335118 MYS2362742
Digital Multimeter 33614 MY3322004
Digital Maltimeter 333614 MYS3220076
Digital Multimetey 34461A MYGH24273
Programmable Atienvator 70 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42KAY 34560495

AASDORZ3 A FER-24

2. This result of calibeation wes found aceurate as shown on date and plice of calibration or this ealibrated itemm only.

3. This certificate is traceable 1o the imernational system of unit maing

31 Nations] Instiute of Metrology {Thalland).
32 T

ot

7 Lodel .




SITHIPGRN, SITHIPORN ASSOCIATES CO,LTD.
e : ALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL23263
Job No. : VC66ACHO%4
Pages  : 3of8

Symmary of Measurement Result ;

8 lfm‘;lﬁffff!' Maximun-permitied
Parameter e | R uncertainty of
[CF
: measurement (dB)
1. Absolute sensitivity v - G NA
2. Self-penerated noise v -
3. Acoustical signal tests of frequency weightings
125 Hz v - 03
1000 11z v 03
8000 Hz v - 0.3
4, Electrical signal tests of frequency weightings
For 10Hz 104 kHz v - 0.3
For > 4 kHz to 10 kHz v 0.3
For > 10 kiz t0 20 kHz B A
3. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term siability v 0.1
7. Level linearity on the reference level range v . 02,7
8. Level linearity including the level range control v - 2
9, Tone burst response v -
10, Peak € sound fevel Y. 02
11, Overload indication 0.2
12, High Jovel stability 0.1 0.1
Note:  PassFail evaluation for each parameter,
will be considered together from the limit and the Maximum-permitted inty of

QF-TSI2-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ACL23263
JobNo. : VC66ACH094
Pages 4of 8
Result of calibration ;
1. Absolute sensitivity S iine ,
Reference Meastired r S Acceptance
Acoustic Signal Valuz Deviatien . Limit
(dB) By raBY e (dB)
93.9 (93.98) 939 00 035

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
154

2.2 The micraphone of the sound Jovel meter was replaced by electrical sigp}xl‘i’

Frequency Measured value
Weighting (dB)
ceight 12.0
cight 18.3
Flat 242

3. Acoustical signal tests of frequency wais

Frequency ting response curve (dB)
{Hz) Fa = Aeweight Acccplfincc
Limits
125 03 0.3 0.4 1.5
1000 0.1 0.1 0.1 1.0
8000 2.0 -1.9 -9 5.0

QF-TS12:4M-04-020664

- B4

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

.+ ACL23263
Jub No. 1 VC66AC0094
Pages : Soff

4. Electrical signal tests of frequency weightings
Weighting network response with relative 10 1 kHz.

Frequency Deviation from various feguency weighting response curve (dB)
(Hz) . LT Accepnce
Flat C-weight i
: Limits
63 -0.1 0.0 “0d ST #20
125 0.0 0.1 0.0 = SRS
250 0.0 0.0 0.0 SUALSI
500 0.0 0.1 0.0 TR o
1000 0.0 0.0 0.0 0
2000 0.0 0.1 0.0 3
4000 0.0 0.0 0.0
8000 0.0 0.1 0.1

5. Frequency and time welghtings at 1 kiz

5.1 Frequency weightings at | kHz

Anticipated | Measured | Devisted
Frequency Vale Value Value
Weighting (dB) (dB) (dB)
A- weight 94.0 00
C - weight 94.0 0.0:
Flat 94.0 e
5.2 Time weighting at 1 kHz :
Anficipated | Meastired Deviated | Acceplance
Frequency Value Value Value Limits
Weighting (aB) (dB) (dB) (dB }
Fast 93.0 94.0 0.0 20
Stow 94.0 940 0.0 0.}
Leg 94.0 94.0 0.0 0.
6. Long - term stability
SLM Display | SLM Display |  Deviated | Acceptance
Frequency at initial at finat Value Limits
Weighting (d8) (4B) (dB) (dli}
A - weight 91.0 9.0 0.0 103

QF-TS12-034-020603

A Tk .

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
N CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23263
Job No. 1 VOG6AC094
Pages @ 6of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value | Value 5 Limits
(dB) @) | ey | ey
137.0 B0 | ool ou
136.0 136.0 R AUE e © AR
1350 135.0 0.0 SEL
134.0 134.0 0.0 =11
133.0 133.0 0.0 £
132.0 132.0 0.0 £ 1
131.0 1310 0.0 +11
129.0 1200 0.0 11
124.0 1240 00 211
1190 190 00 21
114.0 114.0 00 =1
109.0 109.0 0.0 =1
104.0 104.0 0.0 s 1l
99.0 99.0
94.0 94.0
590 89.0
840 4.0
790 79.0
74.0 740
69.0 69.0
64.0 64.0
59.0 59.0
540 54.0
49.0 49.0
44.0 44.0
390 39.0
34.0 34.0
300 29.9 0.4 s 1
290 289 0.t =1
280 219 0.1 i1
270 26.9 0.1 211
26.0 259 0.1 11
2.0 24.9 0.1 11

QF-TS12-04-04-020603

- AT




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Fesee CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

’ ! CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23263
JobNo. : VC66AC094
Pages  : 7of8

8. Level linearity including the level range controf

Anticipated Measured - Acceptance
Range Value Value
(dB) (dB)
Auto 94.0 240
9. Tone burst response
Time Tone burst Anticipated Messured
duration, To | Cyele Value Valee
Weighting (ms) (dB) (48}
0.25 1 108.0 107.9
Fast 2 8 117.0 170
200 800 1340 1341
Stow 2 g 5.6 108.0
200 $00 127.6 127.6
0.25 ) 99.0 969
SEL 2 5 108.0 108.0
200 800 1280 128.1
10, Pesk € sound level L
Number of eycle Anticipated i Acceptance
in Valug Limits
test signal (dB) (¢B)
Continuous 1330 3.0
One 1364 1361 #3.4
Number of cyele Anticipated | Measured | Devised | Acceplance
in Value Value Value Limits
fest signal (6B) (a3} (an) (dB)
Continuous 133.0 133.0 0.0 £2.0
Positive helf cycle 1354 1352 0.2 220
Negative helf cycle 1354 1352 02 2.0

B OR0604

Cert. No. : ACL23263
JobNo. : VCG6ACH094
Pages  : 8of8

11. Overload indication

Measured velue { dB )

Positive Negative
ons-halfeyele | one-half cycle
89.7 89.5

12. High level stzbility :

SLM Display | SLM Display | Devisted
Frequency at inital at final Value
Weighting (dB) (dB) (dB )
A~ weight 137.0 1320 0.0

The reported uncerta

or any value following

End of Calibration Certificate

OF-1S12-0344-620664
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CALIBRATION LABORATORY

451-2511 Suirstroen oagt Bongburan, Bangphd, Bonghk, 19700 Thasand

Tat

ITHIPORN ASSOCIATES CC., LTD.

68 zazs g3 mad: Cbrn SN Lo

Cert. No. : ACL24072
Pages  :  lof8

Calibration Certificate

SOUND LEVEL METER
Manufacturer @ RION
Model : NL-42/ Microphene UC-52 / Preamplifier NH-23

Equipment :

Serial No.: OLI228787 143842 222771
iD Nou RYG_FS001%
Condition As Found : GOOD
Customer 1 ALS LABORATORY GROUP (THAILAND) CO. LTD.
104 PHATTHANAKAR 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,
Location : -
Ambient Temperature : {23023 = g ?
Pressure : {1013 23} KPa J‘«}éf)
Relative Humidity : (5006 520} L3 —-€§

Received Date @
Calibration Date
Date of Issue @

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2023

Calibrated by : Nathakem Pisuipeisen

Approved by : ;7:» fé};\//z;/{/\ )

{ Thanskul Petchum 3

This certificate is issued in eocordance with the requirements of ISOAEC 17025 stendard, may not be reproduced

other than in full, except with the prior written approval of te haad of Calibration Leboratery.

SITHIPORN ASSCCIATES CC,, LTD.
CALIBRATION LABORATORY

48+ 254 Shrnthorn Road, Bangburiru, Bongplud, Bargiok, ¥
Tol 4662433833 £moil: calibration@sithiphom cons

SITHIPORN;

HEECTTS 17028
CAUBEATION €365

Cert. No. : ACL24072
Job No. : VC67AC0054

Pages @ 20f8
Calibration Procedure

CP-AC-01
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Stendard Instruments,

For tests results of each items were made by obeervation of esch Instnunents display and aleo with SLM's display,

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

Instrument Mede! Serjal No, Cert, No.

Waveform Generator 332104 MY48017076 SF-0009-2 EB24
Waveform Generator 33511B MY$52302742 EF-0010-23  07-FEB-24
Digital Multimeter 33461A MYS3220104  EEL.BP 3000266  13-FEB-24
Digital Multimeter 33461A MYS53220076  EEL.BP 20/0266  13-FEB-24
Digital Multimeter 33481A MY60024273 EEL.BP 3140266 14-FEB-24
Programmable Atteausior MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AAT001-23 14-FEB-24
Measuring Amplifier NAKAL 34560495 AA-3002-23 14-FEB-24

2. Thiis result of calibration was found securate 25 shown on date and place of calibration for this calibrated item only.
3. This eentificate is traceable to the international system of unit maintained at 2

3.1 Netions} Institute of Metrelogy (Thaitand).

3.

2 Thailzsd Institute of Scientific mnd Technological Rescasch (TISTR},

> A -




SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN: B CALIBRATION LABORATORY
: bog
A5+ 45\ Sinntharn Road, Banghurmeu, Bargniud, Bangkok 10766 Thalang £ 33 14 - 45+ 451t natharn Road, Sengbumn, Bangplud, Bangkok, 10700 Thasiond
ToL+E0243383F  Emoil: covbratien@sitiphornsom et ot TeLAEH243383N  Emal colbrotion@sitiphomeom
Cert. No. : ACL24072 Cert.No, 1 ACL24072
Job Mo, : VOGTACOD54 JobNo. : VC6TACO0S4
Pages : 3of8 Pages  : 4of8
Summary of Result ; Result of calibration ;
1, Absolute sensitivity
Uncertainty Maximum-permitted Reference Measured Acceptance
Parameter . uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity 0.2 NA 93.9 (93.98) 03.9 0.0 0.3
2. Selfgencrated noise 0.2 NiA
3. Acoustical signal tests of frequency weightings 2. Self-gencrated noise
125 He 03 06 2.1 Normal test
1000 Hz 03 [
8000 Hz 03 07 Measured Value
— —— . - (dB)
4. Electrical signal tests of frequency weightings 16.7
For 10 Hz 04 kiz 03 0.6 -
For> 4 kHz to 10 kiz o3 07 2.2 The microphone of the sound level meter was replaced by clectrical signal input device.
For > 10 kHz to 20 kHz - 1.0
- Frequency Measured value
5. Frequency and time weightings 2t 1 kHz 02 0.2
— Weighting (dB)
6. Long - term stability 0.1 0.1
7. Level tincarity on the reference level range 02 03 £ wipht 116
8. Level linearity including the level range control 0z . 03 C - weight 177
9. Tone burst response 02 03 lat 24
10, Peak C sound level 0.2 035
11, Overtoad indication 02 0.25 3. Acoustical signal tests of frequency weightings
12. High level stability o1 01 Meter free-field acoustic response at 4 level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz Acceptance
) Flat Coweight | Arweight P
Limits
125 04 04 05 =15
1000 0.0 0.0 0.0 = 1.0
3000 0.0 01 0.1 5.0
', Wv
7 LS 7 :
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO, LTD.
CALIBRATION LABORATORY CALIBRATION LABORATORY SITHIPORN
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Cert. No. : ACL24072 Cert. No. : ACL24072
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Pages  : Sof§ Pages @ Gof$
4. Electrical signal tests of frequency weightings 7. Level Tinearity on the reference level range
Weighting network response with relative to | kHz.
Froquency Deviation from variaus frequency weighting response curve (dB) Aniicipsied | Messured | Deviated | Acceptance
(Hz) prrss— Value Value Value Limits
Flat Ceweight | A-weight Linits (aB) (@) (dB) (dB)
& Ty o0 90 0 137.0 137.0 00 £ 11
125 00 o 0 ey 136.0 1360 0.0 411
7% o0 Ty 20 Y 1350 135.0 00 £ 11
0 Y} o1 IY) ey 1340 134.0 0.0 =11
o0 Yy %0 'y o 1330 1330 0.0 £4)
7000 00 o o0 20 1320 1320 0.0 2Ll
000 ) o o0 peyy 1310 131.0 0.0
5000 00 0.1 01 50 1290 1220 o0
1240 1240 0.0
1190 1i5.1 0.1
5, Frequency and time weightings at | kHz 114.0 114.0 0.0
5.1 Frequency weightings st 1 kHz 1090 109.0 00
1040 104.1 01 £1.1
Anticipated | Measured | Devised | Acceptance 30 %50 oo T
Frequency Value Value Value Limits e 0 ) - .
Weighting - - - .
— (dB) (d8) {dB) (aa’) 9.0 9.0 00 =11
2 - weight 94.0 94.0 0.0 +02 o o 00 A
- ;.Ic.gm 94.0 940 0.0 £02 50 =0 o0 h
202
al 20 910 00 202 750 740 00 i
o 69.0 69.0 0.0 x11
5.2 Time weighting at | Kz
64.0 640 0.0 111
Anticipated | Mcasored | Deviaied | Accepuance 9.0 59.0 0.0 11
Frequency Value Value Value Limits 54.0 54.0 0.0 £ L1
Weighting (dB) {¢B) (dB) (dB) 49.0 49.0 00 11
Fast 94.0 940 0.0 +0. 44.0 440 00 =11
Slow 94.0 94.0 0.0 +0.1 390 39.0 00 L1
Leg 94.0 94.0 0.0 £0.1 340 340 00 N
300 300 0.0 £11
6. Long - term stability 290 229 0.1 +1.1
SLM Display | SLM Display | Deviated | Acceptance 30 280 00 1
Frequency at initial at final Value Limits 2% 270 00 L
Weighting (dB) (d8) (4B) (d8) &9 60 20 2
A~ weight 94.0 54.1 01 %03 20 250 00 21
ja A - > LA -
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8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) {dB) (dB)
Aulo 94.0 94.0 0.0 11
9. Tone burst response
Time Tone burst Anticipated Measured Deviated | Acceptance
duration, Th Cycle Value Value Vatue Limits
Weighting (s ) (aB) (dB) (d8) (dB)
0.25 1 108.0 108.¢ 0.0 1.5;-5.0
Fast 2 8 7.0 117.0 0.0 1.0;-2.
200 800 134.0 134.1 0.1 =10
Siow 2 8 108.0 108.0 0.0 1.5:-5.0
200 800 127.6 127.6 0.0 =1.0
0.25 1 99.0 98.9 -0.1 L5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.3
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
Number of cycle Anticipated Meazsured Deviasted | Acceptance
in Value Valve, Lepeak Value Limits
test signal (dB) (dB) (dB) (a8)
Continuous 133.0 133.0 0.0 3.
One 1364 135.3 1.1 3.0
Number of cycle Anticipated Measurcd Deviated | Accsptance
in Value Valu Value Limits
test signal {dB} {dB) (dB) {dB)
Continuous 1330 132.9 0.1 22.0
Positive half cycle 135.4 1351 0.3 2.0
Negative half cycle 135.4 1351 0.3 2.0

SITHIPORN ASSOCIATES CO, LTD.
CALIBRATION LABORATORY

“5h451 Sinnthorn R
Tel 466 2433839

SITHIPGRN

ngburn Bo 10700 Thesing %
rroi ; colbrationde hOrn.cam HECTISETE 47028
§ hphor CALRBRATION C353

Cert. Ko. : ACL24072
Job No. : VO6TACH054
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11. Overload indication

Mezsured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-halfcycle | one-half cycle {dB) (dB}
89.6 89.6 0.0 1.5

12, High level stability

SLM Display | SLM Display Devisied Acceptance
Frequency at initial 2t final Value Limits
Weighting (dB) (dB) (dB} (dB)
A~ weight 137.0 137.0 00 03

The reparied uncertainty is based on a standard snceriainty multiplicd by coverage factor & = 2

or any value following

viding & lavel of of i y 95 %

e Eud of Calibration Certificate

SITHIPORN ASSCOCIATES CO,, LTD.
CALIBRATION LABORATORY

451253 Slranorn Road Bongix
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VL1 47578
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model ; NL-52A / Mictophone UC-59 / Preamplifier NH-25
Serial No. 01120939 721940 722328
1D No.: RYG_FS0630
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILANDY CO., LTD.

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

Location : -
Amblent Temperature : (23023}

Pressure 1 {1013 23§
Relative Humidity : {50,020 )

Received Date 11 JANUARY 2024
Calibration Date: 22-24 JANUARY 2024
Date of Issue: 24 JANUARY 20!

Calibrated by 1 Noathskorn Prsutpaissn

Approved by : < ;Q f‘
‘?j Ze it S -

i Thanaku! Petchurat )

This certificate is issued in secordance with the requirements of ISOAEC 17025 candard, may 1

epredaced

other than in full, excepr with the prior written approval of the hasd of Calitration 1

SITHIPORN ASSOCIATES CO. LTD.
CALIBRATION LABORATORY

Elaat]

o ok, 10700 Thadane R
Tl 45 243363 Ik culrotion orncom e
! 3 6 cukprot CAERATION 0334

Cert. No. © ACL24084
Job No. : VC67AC0054

Pages  : 2of§
Calibration Procedure : CP-AC-01

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

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

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

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

Instrument Mndel Serfal No. Cert. No,
Waveform Generator 33210A MY48617076 EF-0009-23
Waveform Generator 33818 MY52302742 EF-0010-23
Digitat Mulimeter 33461A MYS 104 EEL.BP 30:0266
Digital Multimetes 3361A MYS3220076 EEL.BP 29/0266
Digital Multimeter 344614 MY60024273 EEL.BP 3170266
Programmable Attenuator MAT-1070 62100114 EF-0011-23
Condenser Microphone 4180 2977960 AA-1001-23
Measuring Amplifier NA-2KAl 34560495 AA-3002-23

. This result of calibration wes found aceurate as shovn on date 2nd place of calibration for this calibrated item only.

w o

. This cestificste s trucesble to the imemational system of uait maintsined at

3.1 Nationat Institure of Metrology (

ailand).

3.2 Thailand Institute of Scientific and Technological Rescarch (FISTR).
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b lgasu;
Uneertainty Maximum-permitted
Parameter @B uncertainty of
measurement (dB)
1. Absolute sensitivity 02 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of froequency weightings
125 Hz 03 0.6
1000 Hz 63 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz 10 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 02 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 0.2 035
11, Overload indication 02 025
12, High level suability ¥ 0.1

SITHIPORN ASSOCIATES CO, LTD.
CALIBRATION LABORATORY

SITHIPORN;
4514511 Sinnthorn Rood, Bangbumiu, Bangpiud. Bengkok, 19700 Thalkind & 5
TOL4662433 8331 Emoll calipration@sithipharncom RsCTsLTG 17028
CAURATIGH 0354
Cert. No. : ACL24084
Job No. : VC67AC0054
Pages 40f8
Result of catibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) {dB) {dB) {dB)
93.9(93.95) 94.0 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
{dB)
138

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

Frequency Measured value
Weighting (dB)
A~ weight 8.7
C - weight 14.0
Flat 19.8

3. Acoustical signal tests of frequency weightings

Meter free-ficld acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . . Acceptance
Flat C-weight A-weight L
Limits
125 0.2 02 0.2 +1.0
1600 0.2 0.2 0.2 0.7
8000 0.6 0.6 0.6 +1,5,-2.8
- A
v ST o P
SITHIPORN ASSOCIATES CO, LTD. SITHIPORN ASSCCIATES CO, LTD.
CALIBRATION LABORATORY SITHIPORN B, CALIBRATION LABORATORY SITHIP RN ; -

451-451/) Sirinthorn Read. Bangbumm, Bongphud. Bongkok, 10700 Thaiiand

Tol +66 2433833t Einail colbration@sithiphorncom

WSTTITS 17025
CAUBRATION B35

4. Electrical signal tests of frequency weightings

Weighting network respense with relative to 1 KHz.

Cert. No. : ACL24084
Job No. : VC67AC0084
Pages  : Sof8

Frequency Deviation from various frequency weighting respanse curve (dB)
(Hz) it Coweight Aceeptance
Limits
63 -0.1 0.0 0.0 +1,0
125 0.0 0.0 0.0 %10
250 0.0 0.0 0.0 #1.0
500 0.0 0.0 0.0 +1.0
1000 00 0.0 0.0 1.0
2000 0.0 0.0 0.0 =1.0
4000 00 0.0 0.0
3000 0.0 0.1 01 + 1.5
16068 0.0 -1.2 -1.2 +2.
8. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated | Measured Deviated | Accepiance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) dB)
A - weight 94.0 94.0 00 202
C - weight 940 94.0 0.6 0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated | Measurcd Deviated | Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) aB) €d8)
Fast 94.0 94.0 0.0 £0.1
Slow 94.0 94.0 0.0 0.1
Leg 94.0 94.0 00 201
6. Long - term stability
SLM Display | SLM Display | Deviswed | Acceptance
Frequency at initiat at final Value Limits
Weighting (dB) (d8) (d8) (dB)
A - weight 4.0 94.0 0.0 =0.]

Email- calibration@sithipharn.com

451-251/1 Sinintiorn Road Eangtumu, Bangpiud, Bongsok, 10700 Thaiiend
Tel +08 2432 8331

il 3
HECTIRNS 17025
CAUBRATION 0354

7. Level lincarity on the reference level range

Cert. No. : ACL24084
Job No. : VC6TACH054
Pages  : 6of8

Anticipated | Messured | Devisted | Acceplance
Value Value Value Limits
(d8) (d8) (4B (dB)
1370 137.0 0.0 208
1360 1360 00 0.8
135.0 135.0 00 108
1340 1340 00 208
1330 1330 00 08
1320 1320 00 208
131.0 131,0 0.0 40.8
129.0 129.0 0.0 0.8
124.0 124.0 0.0 0.8
1190 i190 00 038
1140 1140 00 08
1090 109.0 00 208
1040 1040 00 208
9.0 9.0 00 208
9.0 9.0 00 =08
8.0 89.0 00 0.8
840 830 00 08
799 790 00 208
74.0 24.0 0.0 0.8
69.0 69.0 0.0 0.8
64.0 639 0.1 038
59.0 59.0 00 203
540 559 0.1 0.8
49.0 485 0.1 0.8
440 439 0.1 208
390 389 0.1 0.8
340 339 0.1 0.3
300 29 0.1 038
29.0 289 0.1 0.8
280 219 0.1 038
270 269 0.1 08
20 259 0. 208
250 248 0.2 08
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8. Level linearity including the level range control

Anticipated Measured Deviaed Acgeptence
Range Value Valus Value Limits
(dB} (dB) (dB} {dB)
Auto 94.0 93,0 0.0 0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated | Acceptance
durztion, Tb Cycle Value Valuz Value Limits
Weighting (ms} (dB) (dB) (dB) (dB)
0.25 i 108.0 W79 0.1 1.0:-3.0
Fast 2 8 117.0 17.0 0.0
200 800 134.0 1340 0.0
Slow 2 8 108.0 108.0 0.0 1.0:-3.0
200 800 127.6 1276 00 0.5
25 1 992.0 98.9 -0.1 1.0:-3.0
SEL 2 8 108.0 103.0 0.0 10:-15
200 800 128.0 128.1 0.1 0.5
10, Peak C sound level
Number of eycle Anticipated Messured Devisted Acceplance
in Value Value Lepeek Value Linits
test signal (dB) dB) (dB) (dB)
Continuous 133.0 133.0 2.0 2.0
One 1364 1363 0.3 *2,0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) {dBj
Continuous 133.0 133.0 00 *#1.0
Positive half cycle 1354 135.2 -0.2 Eid
Negstive half cyele 1354 1352 0.2 %10

e oSl -

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN

45 4511 Sirinthorn Reod, Bungbumn Bangpiud Bongkok, 16700 Thosand &
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THE
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Job No. : VC6TAC0054
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11, Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
onc-halfeycle | onehalf eycle (dB} {dB)
89.5 89.5 0.0 1.5

12. High level stability

SLM Display | SLM Display Devisted Acceptance
Frequency atinitisl 2t final Value Limits
Weighting (daB) (48) (48} (dB)
A - weight 137.0 137.0 0.0 £0.1

The reporied vacertainty is based on a standard uncertainty multiplicd by coverage factor & = 2

or any velue following roviding z lavel of of

pproximately 95 %

End of Calibration Certificate

> S
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Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model ¢ NC-78

Serial No.: 35602736

ID No. RYG_FS0496

Condition As Found : GOOD

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

104 PHATTHARAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, RHET SUAN LUANG.
BANGKOK. 1025¢ THAILARD,

Location : -
Ambient Temperature : 0230 23) “C .
Pressure (101323 kPe ¢
Relative Humidity : {500 220} “%
Recelved Date {UARY 2024
Calibration Date : 26 JANUARY 2024
Date of Issue : 29 JANUARY 2024
Calibrated by : Birutpeisan
Approved by s g )

e e S
{ Thapskel Pechural )

This certificate is issued in sevondance with the reguirernents of ISOAEC 17023 suandard, may not be reproduced

othier thars in fall, except with the prior writen epproval of the head of Calibation {aborsony.

Cert. No. : ACC24008
Job No. : VC6TAC0058

Pages  : 20f3
Calibration Procedure ; CP-AC-03

Calibration Mcthod :
This equipment was calibrated by follow on 1EC-60942-2003 Standard.

The sound pressurc level. frequency and total distestion of the sound calibrator was measured using the reference
microphone.

Condition of this result of calibration :

1. Reference Standard Instruments ©

Losirument Medel Cert, No,

Waveforin Generator 335118 MY52302742 EF-0010-23

Digital Multimeter 33461A MY33220104  EEL.BP 3000266

Digital Multimeter 3345614 MY33220076  EEL.BP 30:0267 13-FEB-24
Digital Multimeter 33614 MY60024273 EEL.BP 310266 14-FEB-24
Programmable Autenustor AAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Mezsuring Amplifier NA-42KAL 24560405 AA3002- 14 FEB-24
Audio Analyzer AVR-3360A V744B6059 EF-0012-23 10-FEB-24

2. This result of calibration was found accurzic a5 shown on date and plece of calibration for this catibrated iterm only.
3. This certificate is wacvable to the internationat system of unit maintained at:

3.1 National Instituce of Metrology (Thailand).

3.2 Thailand nstitute of entific and Technological Ressarch (TISTR)

o P
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Result of ealibration :

1. Sound pressure Jevel

Specified sound Measured Deviated Acceplence

pressure level value value Uncerzinty lisnit

(d8) (dB) dB) (dB) dB)

94 93,98 0.02 0.14 0.40

2. Frequency

Specified Measured Deviated Acceptance

Frequency value vatue Uneeriainty fimit

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

1000 1000.0 0.0 0.1 1.0

3. Total distortion

[ Measuredvalue (%) | Uncerainy (%) | Acceptence mit (%) |
| 083 | 0.10 | 30 |

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

or any value following ion,providing a lavel of of

pproximately 95 %

SITHIPORN ASSOCIATES CO., LTD. R
CALIBRATION LABORATORY SITHIPORN, Jmsims
451-45H) Srintnoen Gosd, Bangbumu Bangphus, Bangok, 1700 Thaiond “erfp

Tot +88 2433 823 £mait: cotbrotion@saphom com

Cert. No. : ACL24077

Pages : lof8
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RIOR
Model : NL-52A 7 Microphone UC-59 / Preamplificr NH-25
Serial No.: 00920831 722191 722220
iD No.: RYG_FS0622
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP {THAILAND) CO., LTD.

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

Location : -

Ambient Temperature : {230 £3) °C
Pressure: (1013 £3) kPa
Relative Humidity : (500 220 ) %

 Viehern P

Received Date :
Calibration Date :
Date of Issue :

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Calibrated by : Nathakom Pisutpzisan

7 At

{ Thanakul Petchurai

Approved by :

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

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

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45251/ Srimthorn Bood, Banghumu Bangphud, Sangkok 10700 Thatond E -
Tol +56 2433 5331 Email; calivration@sithiphorn com FECTILTIS 30025
CALERATION 0354

SITHIPORN BAL™
sgeiates . B

Cert, No. : ACL24077
Job No. : VCETACES4
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Calibration Procedure : CP-AC-01

Calibration Method :
‘This cquipment was calibreted by follow on JEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard lastruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments ©

Instrument Model Serial No, Cert, No.

‘Waveform Generator 33210A MY48017076 EF-0009-23

Waveform Generator 33518 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 20/0266  13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP31/0266 14-FEB-24
Programmable Atlenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-2KAI 34560495 AA-3002-23 14-FEB-24

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

3. This certificate is traceable to the intemational system of unit maintained at ¢
3.1 National Institute of Metrology (Thailend).
3.2 Thailand Iastitute of Scientific and Technological Rescarch (TISTR).
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Summary of Measurement Re:
Uncertainty Maximum-permitted
Parameter uncertainty of
(«B)
measurement (dB)
1. Absolute sensitivity 0.2 NA
2. Self-gencrated noise 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz 03 0.6
For >4 kxHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level lincarity on the reference level range 02 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11, Overload indication 0.2 0.25
12, High level stability 0.} 0.1
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Result of catibration ;.
1. Absolute seasitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) {dB) (dB) (dB )
93.9(93.98) 94.0 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
{dB)
138

2.2 The microphone of the sound level meter was replaced by clectrical signal input deviee.
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(H) Fiat Coweight | A-weight Aeseptance
Limits
63 0.0 60 00 ER
125 o1 o1 00
250 00 00 00 10
500 0.0 00 00 S0
1000 00 00 00 10
2000 [ [ 00 0
4000 00 0.0 00 10
5000 00 01 01 i 1.5,-25
16000 00 2 2 725,160

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at | kHz

Frequency Measured value Anticipated | Measwred | Devisted | Acceptonce
Weighting (aB) Frequency Value Valie Value Limits
A~ weight 87 Weighting (¢B) (dB) (dB) (dB)
C - weight 137 A - weight 94.0 94.0 0.0 0.2
Flat 19.6 C - weight 910 94.0 0.0 202
Flat 94.0 94.0 0.0 0.2
A ical signal tests of freq 3! 21 - . -
.2 Time weight g
Meter free-field acoustic response at & level of 54 dB fime weighting a1 1 104z
- - Amticipated | Measurcd | Deviated | Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
(H2) Fla Coweight | A-weight Acespiancs Weighting (48) (d8) (a8) (B)
Limits Fast 94.0 94.0 00 0.0
125 6.1 02 02 =10 Slow 94.0 940 00 %01
1080 02 02 02 0.7 Lea 910 540 00 ol
8060 04 05 05 +15,-25
6. Long - term stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency atinitial at final Value Limits
Weighting (dB}) (dB) (dB) (dB)
. A - weight 93.0 94.0 0.0 =01 /Z:
7 e -
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7. Level lineurity on the reference level range

Anticipated | Measured | Deviated | Acceptance
Value Valee Value Limits
(dB) (dB) (d8) (48)
137.0 137.0 00 0.8
1360 1360 60 0.8
1350 1350 00 0.8
1340 1340 00 08
133.0 133.0 00 0.8
132.0 132.0 0.0 0.8
131.0 131.0 0.0 0.8
1290 129.0 0.0 208
1230 1240 0.0 08
1190 119.0 60 =03
1130 140 [ 08
109.0 109.0 6.0 08
104.0 104.0 0.0 0.8

W0 59.0 0.0 0.8
%4.0 940 0.0 0.8
8.0 §9.0 00 0.8
840 80 0.0 038
9.0 79.0 6o 208
740 74.0 0.0 0.8
69.0 @0 00
540 640 00
550 596 00
540 539 6.1
420 490 6o
40 440 00
390 388 <1
340 319 5.1
300 %8 5.1
250 28 0.1
280 28 <1
27.0 %8 0.1
260 259 0.1
250 4.9 0.1

-
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8. Level linearity ineluding the level range control
Anticipated | Mensured | Deviated | Acceptance
Renge Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 0.8
9. Tenc burst response
Time “Tone burst Anticipated Measured Deviated Accepiance
duration, Th Cycle Value Value Value Limits
Weighing | (ms) (n) (e8) (d8) (48}
.25 1 108.0 107.9 6.1 1.01-3.0
Fast Z 8 H7.0 117.0 0.0 1.0:-15
200 800 134.0 1341 0.1
Slow 2 8 108.0 108.0 00
200 800 127.6 127.6 0.0
0.25 1 99.G 98.9 -0.1
SEL 2 8 108.0 168.0 0.0
200 800 128.0 128.0 0.0
10. Peak C sound level
Number of eycle Anticipated Measured fated Aveepiance
in Value Value, Lopeak Value Limits
test signal {dB) {dB} (dB} (dB}
Centinuous 133.0 133.0 0.0 2.0
One 136.4 1354 REY +2.0
Number of ¢; Asticipated Measured Deviated Averpiane
irs Value Value Vil Limits
125t signal (dB ) {dB) 4R} taB
Continuous 1330 1336 oL =10
Positive half eyete 1354 135.2 -0.2 +1,0
Negative half eycle 1354 1352 ~0.2 1.0

ACL24077
VC67AC0854
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Calibration Certificate
11, Overload indication
Equipment: SOUND LEVEL METER
Mcasured vahue ( dB ) Deviated Aceeptance Manufacturer : RION
Positive Negative Value Limits Model : NL-52A  Microphene UC-59 / Preamplifier NH-25
ane-half cycle | one-haif cycle (dB) (dB) Serial No.: 00920832/22192 722221
296 8.6 00 =15 1D No.: RYG_FS0623
12. High level stability
Condition As Found : GOOD
SLM Display | SLM Display |  Deviated Acceptance
Frequency ot initiat at fioal Vale Limits Customer ALS LABORATORY GROUP {THAILAND) CO., LTD.
Weighting (dB) (dB) (dB) (dB) 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
- - KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
A~ weight 137.0 1370 0.0 #0.1 BANGKOK, 10250 THAILAND.
Location : - N AP
Ambient Temperature : (230 23) o Higsterr
Pressure : (1013 £3) kPa
The reported unceriainty is based on a siandard uncertainty multiplied by coverage factor & = 2 j% é?
port " Y plecy & Relative Humidity : (500 £20) % 7
or any valuc following ion,providing @ lavel of confid of approximately 95 % 2 13 i?ﬁ
LR
Received Date : 11 JANUARY 2024 .
-------- — End of Calibration Certificate B Calibration Date : 22-24 JANUARY 2024
Date of Issue : 24 JANUARY 2024

Calibrated by : RNathakormn Pisutpaisan
Approved by : /ﬁ
-7* ~
( Thanakul Petchurai )

“This centificate is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced

other than in full, except with the prior writien approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01
Summary of Measurement Result :

Calibration Methed :

This cquipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permitted
The SLM hud tes1s to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter uncertainty of
Standard Instruments. “n measurement (dB)
For tests results of each items were made by observation of cach Instruments display and also with SLM's display. 1. Absolute sensitivity 0.2 NA
2. Sclf-generated noise 0.2 N/A
Condition of this result of calibration : 3. Acoustical signal wsts of frequency weightings
1. Reference Standard Instruments : 125 Ha 0.3 0.6
Instrument Model Serial No, Cert, No, Dug Date 1000 Hz o3 06
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24 8000 Hz 0.3 0.7
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24 4. Electrical signal tests of frequency weightings
Digital Multimeter 33461A MY353220104 EEL.BP 3040266 For 10 Hz to 4 kHz 0.3 0.6
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 For >4 kHz o 10 kHz 0.3 0.7
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266 14-FEB-24 For > 10 kHz to 20 kHz 0.3 1.0
Programmable Attentator MAT-1070 62100114 EF-0011-23 08-FEB-24 5. Frequency and time weightings ot } kHz 0.2 0.2
Condenser Microphone 4180 2977900 AA-1601-23 14-FEB-24 6. Long - torm stability 0.1 0.1
Measuring Amplifier NA-42KAL 34560495 AA-3002-23 14-FEB-24 7. Level lincarity on the reference level range 0.2 63
. o - o 3. Level lincarity including the fevel range control 0.2 03
2. This result of calibration was found accurate as shown on date and place of catibration for this calibrated item only.
9. Tone burst response 0.2 0.3
3. This certificate is tracenble 1o the intemnational system of unit maintained at :
10. Peak C sound level 0.2 0.35
3.1 National Institute of Metrology (Thailand). 11. Overload indication 0.2 025
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12. High fovel stability 0.1 0.1
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Pages dof8 4. Electrieal signal tests of frequency weightings
Weighting network response with relative 1o 1 kHz.
Result of ealipration
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity H: Accepla
(Hz) Fiat Coveight | Anweight ceeptanee
Reference Measured Acceptance Limits
Acoustic Signal Velie | Doviaion | Limit 6 ol 09 00 L0
(a8) (aB) ) (e8) 122 20 o 09
938 (93.98) ) 50 =03 20 2t 2 29
500 00 0.1 0.0
1000 00 0.0 0.0
2. Self-generated noise 2000 0.0 0.1 0.0
2.1 Nommal test 4 gvo 0.0 o‘n
Measured Value 8000 0.6 0.1 0.1
(dB) 16000 0.0 -12 -1
14.1

% Frequency and time weightings at 1 kHz

2.2 The microphone of the sound level meter was replaced by elecirical signal input device, 5.1 Frequency weightings at | kilz

Frequency Measured value Anticipated | Messured | Deviated | Aceeptance

Weighting (4B} Frequency Value Value Value Limits

A - wieight 8.7 Weighting (d8) (dB) (d8) a5y

C - weight 134 A= weight 940 94.0 0.0 202

it o1 C - weight 94.0 94.0 0.0 +02

Flat 94.0 94.0 0.0 202

3. Acoustical signal tests of frequency welghtings
. 5.2 Time weighting at { kHz
Meter free-field acoustic response at a level of 84 dB

Anticipated | Measured | Devisted | Acceptance

Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Valoe Valee Limits

() Flat Cweight | Aweight Accepnge Weghting {48) (¢8) (d8) (d5)

Limits Fast 940 940 00 =01

125 02 02 02 10 Slow 94.0 94.0 90 £ 0.4

1000 02 02 02 0.7 Leg 94.0 94.0 00 +0.1

2000 02 0.3 63 + 15,525

6. Lang - term stability

SLM Display | SLM Display | Deviated | Accepuance
Frequency atinitial at final Value Limits
Weighting (dB) (dB) (4B} (dB)

. A - weight 94,0 94.0 0.0 *0.1
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7. Level linearity on the reference level range 8. Level linearity including the level range control
" Anticipated Measured ovieted Acceptance
Anticipated | Measured | Deviawd | Acceptance

Value Vel Value Limits Range Valus Value Value Limits
(dB) () (a8} (dB) (dB) (dB) (dB)
137.0 1371 0.1 Auto 94.0 94.0 0.0 208
1360 136.1 0.1
135.0 135.1 0.1 9. Tone burst response
1340 1341 o} Time Tons burst Anticipated Measured Deviated Aveeplance
1330 1330 o0 duration, To | Cyele Value Value Value Limits
1320 1320 00 Weighting (me) (dB) (d8) (489 (aB)
1310 LELS oL 025 | 1050 1079 0.1 1030
:ig ;;zg gg Fast 2 ¥ 117.0 116.9 0.1 10518

200 800 134.0 134.0 0.0
e 129 90 2 s 103.0 107.9 0.1
1140 1140 0.0 j Slow
50 e w0 2 800 127.6 127.5 0.1
oo 010 oo | 0.25 ) 99.0 983 0.2 1.0:-3.0
90 590 o0 SEL 2 8 108.0 107.9 0.1 103715
940 94.0 0.0 200 800 128.0 128.0 0.0 205
9.0 39.0 00
540 840 00

10. Peak € sound level

79.0 790 00
740 748 08 Number of cycls Anticipaied | Measwed | Deviaed | Accepance
90 L 8o in Value | Value, Lepeak]  Value Limits
610 548 oo test signal (aB) (dB) (a8) (dB)
550 26 o8 Centinuous i33.0 133.0 0.0 2.0
2 S oo One 1364 1354 Y 2.0
490 49.0 0o
4.0 440 0.0
190 9.0 0.0 Nusmber of cycle Anticipated RMeasured Deviard Acueptance
350 By 00 in Velue Value Value Limits
300 300 0.0 test signal (4B) (48) (a8) (d8)
290 0 00 ~ Continuous 133.0 133.0 00 1
280 280 00 08 ! Positive half cycle 1354 1351 03 <10
278 220 00 038 i Negative half eyele 1354 135.1 0.3 £1.0
26.0 26.0 0.0 0.8 H
250 250 2.0 0.8 !

o L. o d
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11, Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
onc-half cycle | one-half cycle (dB) (dB)
89.5 89.7 0.2 =15

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency atinitial atfinal Velue Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.1

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

or any value following calculati

providing a lavei of of approxis y 95 %

e End of Calibration Certificate
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Calibration Certificate
Equipment SOUND LEVEL METER
Manufacturer : RION
Model : NL-32A / Microphone UC-39 / Preamplifier NH-25
Serjal No.: 00920833 /22193 /22222
1D No.: RYG_FS$0624
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : - S 7
Ambient Temperature : (230 £3) “C fﬁdl!&%ﬂ% <
Pressure : (1013 =3) kPa
3
Relative Humidity : (50,0 £20 ) 5 i -——#31’/
2l
Received Date : 11 JANUARY 2024 : ) T
Calibration Date : 22-24 JANUARY 2024
ate of Issue : 24 JANUARY 2024
Calibrated by : Nathakom Pisutpaisan
— 5 D
. -
( Thanakul Petchurai )

This certificate is issued in with the of ISOAEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

1 inent Mudel Serlal No, Lert, No, Pue Date
‘Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461 MYS53220104 EEL.BP 3070266  13-FEB-24
Digital Multimeter 33461A MY$53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461A KY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA42KAL 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated iter only.
3. This centificate is traceable to the international system of unit meintained at <

3.1 National justitute of Metrology {Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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Summary of surement Result @
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Sclf-gencrated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical sigmal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz 1o 10 kHz 0.3 0.7
For > 10 kHz 10 20 kHz 0.3 1.0
5. Frequency and time weightings st 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8, Level linearity including the level range control 0.2 0.3
9. Tone burst respense 0.2 0.3
10. Peak C sound level 0.2 0.35
11, Overload indication 0.2 0.25
12, High level stability 0.1 0.1
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Pages 408 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kiz,
Result of catibration ;.
Frequency Deviztion from various frequency waighting responss curve (dB)
1. Absolute sensitivity (Hz) flat Coveight Acvcight Am.tpt.am
Reference Measured Acceptance Limits
Acoustic Signat Value Deviation Limit & o1 01 00 210
(B) (a3) (dB) (aB) 125 00 0.0 0.0 210
93.9 (93.98) 94.0 0.0 503 250 00 04 00 210
00 0.0 0.0 [ 1.0
1000 0.0 0.0 0.0 =10
2. Self-generated noise 5 Y 00 o0 =y
21 Normal st 4000 00 0.0 00 =10
Measured Velue 8000 00 0.1 [N £ 15,025
(dB) 16600 0.0 32 1.2 +2.5,-160
141
5. Frequency and time weightings at | kHz
2.2 The microphone of the sound level meter was replaced by clecinieai signal Input device. 5.1 Frequency weightings at | kHz
Frequency Measured value Anticipaicd | Measured | Deviated | Accepance
Weighting (4B} Frequency Valus Value Velue Limits
A - weight 2.7 Weighting (dB) (dB) (dB) (dB)
C < weight 134 A - weight 94.0 94.0 0.0 £02
Tt 9.0 C - weight 94.0 94.0 00 =062
Flat 94.0 94.0 0.0 £02
3 ieal sianal tests of freg) N .
. 3.2 Tume weighting at | kHz
Meter free-field scoustic response at a level of 84 4B
Anticipated | Measured | Deviated | Accepiznce
Frequency Deviation from various frequency weighting respanse curve (dB} Frequency Value Value Value Limits
(He) Flat Coweight | Anweight Acceplance Weighing (en) () (am) (a8}
Limiits Fast 94.0 94.0 0.0 +0.1
125 02 0.2 02 =10 Slow 94,0 94.0 0.0 =01
1000 0.2 02 02 +0.7 Leg 94.0 94.0 0.0 0.1
8000 03 0.5 04 +15,-2.5
6. Long ~ term stability
SLM Display | SLM Display| Deviawd | Acceprance
Frequency atinitial st final Value Limits
Weighting (48 (aB) tag) (dB)
A - weight 94.0 94.0 00 £01
o A > A
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPGRN CALIBRATION LABORATORY
45345 Sirinthor §, Banghumy st BONgiok, 10700 Yhavktd d55< ies } Seinthorn Road, Bongbumu, Bongphed, Sangkok Wi ;
r:: i;z?:?s;z:n Rw?n::x gcljéiigﬁfw;ii ¢ i £ colisrotiongie xf,;z,:;zz
Cert. No. 1 ACL24079 Cert, No. : ACL24079
Jeb No. ; VCEIAC0034 Job No. 1 VCETACOD54
Pages 1 6of8 Pages @ Tof8
7. Level linearity on the reference level range 8. Level Tinearity including the level range controf
Anticipated Mezsured Deviated Acceptance Anticipated Measured Deviated Acceptance
Valee Vatue Valee Limiss Range Value Value Value Limits
(48) (48) (48} (8 (dB) (dB) (dB) (d8)
137.0 137.0 00 0.8 Auto 94.0 94.0 0.0 0.8
136.0 1360 60 108
1350 1350 0.0 0.8 9. Tone burst response
1340 1340 90 0.8 Time Tone burst Anticipated Measured Deviated Accepiance
1330 1330 a0 2038 duration, To | Cycle Value Value Valse Limits
1320 1320 il 05 Weighing | (ms) (8) (a8) (aB) (¢8)
1310 1310 g 0.8 025 ! 105.0 1079 01 10: 3.0
1200 120 o 208 Fast 2 8 170 170 00 10,15
120 120 29 =L 200 800 134.0 134.0 00 %05
1190 119.0 00 08
o o o P Siow 8 102.0 1080 0.0 1.0:-3.0
1090 Y Y 200 800 127.6 127.6 0.0
1010 Toi0 00 025 1 99.0 95.9 0.3
%0 %90 00 SEL 2 3 108.0 108.0 0.0
10 610 o0 200 500 1280 128.0 00
9.0 8.0 00
840 8.0 6.0
= o pos 10. Peak C sound level
740 740 00 Number of cycle Anticipated | Measured Devisted | Accepiance
99 89 00 in Voo |Vahe Lepesk| Vil Limits
&0 &0 00 st signal (an) (a3} (a8} )
0 20 oo Continsous 1330 1330 00 220
540 540 00
Ot 1364 1357 0.7 2.0
49.0 49.0 40
440 440 oo
190 90 o6 Number of eycle Anticipsted Devisted Acceplance
340 340 00 in Valie Value Limits
306 300 00 test signal (ds) (B3 (4B}
9.0 9.0 08 Continuous 1330 00 =1.0
280 250 0o Positive half cycle 1354 02 =10
278 210 o8 Negative half cycle 1354 0.2 =1.0
%0 26.1 ol
250 250 00

5 oL
7 pS A
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Calibration Certificate

11. Overload indication

ipment : SOUND LEVEL METER
Measured value ( dB ) Deviaied | Accepance Equipmen;
Positive Negative Vai Limit Manufacturer : RION
" 4 alue
o o Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
onehalfeycle | onc-halfeycle | (dB) (dB)
Serial No.: 00920834 /22104 /22223
89.6 20.6 00 115
1D No.: RYG_FS0625
12. High level stability
Condition As Found : GOOD
SLM Display | SLM Display | Deviated | Acceptance
Frequency atinitial at finat Value Limits Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Weighting (48) (aB) (aB) (48) 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
A - weight 137.0 137.0 00 201 KHWAENG PHATTHANAKAR, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

Location :

Ambient Temperature : {23023) °C ;f?lﬁ‘mfama ?
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & = 2 Pressure: (1013 3 ) kPa
i i {di Relative Humidity : (500 £20 ) % ’# R/
or any value following providing a lavel of fi of i v 95 % i
aliles
Received Date : i1 JANUARY 2024
T FrerCelbmn Genifne T Calibration Date : 22-24 JANUARY 2024
Date of Issuc: 24 JANUARY 2024
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7‘ % M .
<
)

( Thanakul Petchurai

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

ather than in full, except with the prior written approval of the head of Calibmtion Laboratory.
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Cert. No. : ACL24080 Cert. No. : ACL24080
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Pages  : 20f8 Pages  : 3of8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by follow on 1EC-61672-3 (2013) Standard for sound fevel meter (SLM). Uncertainty Maximum-permitted
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference Parameter unceriainty of
Standard Instruments, “n mclsurcmtn’( (dB)
For tests results of cach jtems were made by observation of cach Instruments display and also with SLM's display. 1. Absolute sensitivity 0.2 N/A
2. Sclf-gencrated noise 0.2 N/A
Condition of this result of calibration : 3. Acoustical signal tests of frequency weightings
L Reference Standard Instruments 125 Hz 0.3 0.6
Instrumens Model Serial No. Cert, No, Dug Date 1000 Hz 03 06
Waveform Gencratos 33210A4 MY48017076 EF-0009-23 07-FEB-24 8000 Hz 0.3 0.7
Waveform Geacerator 335118 MY52302742 EF-0010-23 07-FEB-24 4. Electrical sipnal tests of frequency weightings
Digital Multimeter 33461A MYS3220104 EEL.BP 3040266  13-FEB-24 For 10 Hzto 4 kHz 0.3 0.6
Digital Multimeter 3346)A MY53220076 EEL.BP 29/0266  13-FEB-24 For>4kHz 1o 10 kilz 03 0.7
Digital Multimeter 34461A MY50024273 EEL.BP 31/0266 14-FEB-24 For> 10 kHz to 20 kiz 0.3 1.0
Programmable Attenuator MAT-1070 62100114 EF-001)23  08-FEB24 5 Frequency and fime weightings at 1 Kilz 0a o2
Condenser Microphons 4180 2977900 AA-1001-23  14-FEB24 5 Long - verm swbily o o1
Measuring Amplifier NA-42KAl 34560495 AA-300223 14-FEB24 7. Level lincarity on the reference level range 0.2 0.3
2. This result of calibration was found accurzte as shown on date and place of calibration for this calibrated item only. §: Level lincarity including the level range control 02 03
. e . . — 9. Tene burst response 0.2 03
3. This centificate is tracezble to the intemational system of unit maintained at :
10. Peak C sound level 02 0.35
3.1 National Institute of Metrology (Thailand). 11, Overload indication 0.2 925
3.2 Thailand Institute of Scientific and Technological Research {TISTR). 12. High level stability 01 0.1

: St = A
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Cert. Ko, @ ACL24080
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Pages 408
R L ealibration ;
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limis
(dB) (4B} {dB}) {dB)
93.9 (93.98) 940 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
134

2.2 The microphone of the sound fevel meter was replaced by clectrical signal input device,

SITHIPORN ASSCCIATES CO., LTD.
CALIBRATION LABORATORY

48 451/) Sivnthvaen Rooa, Bangbunvy, Bangpiid, Benghak, 106700 Thalans
Tol +65 2433 633t Emci ; colivrationgsithiphiorn.com

HSCTETIS 1728
CAUBRATION 8104

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

Cert. No. : ACL24050
Job No. : VCG7ACD034
Pages : Sof8

Frequcncy Dovistion from various requency weighting response carve (48]

(Hz) Fist Coveight | Arweight Acceprnce
Limits

) 00 00 o0 50

125 50 o 00 10

250 [ 00 00 )

0 00 00 00

1000 00 00 00

2000 00 00 00

3000 00 00 00

5000 00 X 0.1 ]

16000 00 2 2 25,5160

5, Freguency and time weightings at 1 kiz

5.1 Frequeney weightings at 1 kHz

Frequency Measured value Anticipated | Measured | Deviaed | Acceptance
Weighting (dB) Frequency Value Value Valoe Lirnits
A - weight 3.7 Weighting (dB) (¢B) (dB) (dB)
€ - weight 13.6 - weight 94.0 94.0 0.9 =02
Flat 193 C - weight 24,0 94.0 0.0 %02
Fist 940 94.0 0.0 =02
3. tical signal tests of freg jia
Meter free-field acoustic response at o level of 84 dB 5.2 Time weighting ot | kHz
Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve {dB) Frequency Value Valee Value Limits
() Flat C-weight Acweight Ac{f“‘_zm Weighiing (d8) (B} (a8) (d8)
Limits Fast 940 94.0 00 =01
125 02 02 02 *10 Slow 94.0 94.0 00 201
1000 02 02 02 =07 Lea 910 3.0 00 o1
8000 07 0.8 0.8 +1.5,-25
6. Long - term stability
SLM Display | SLM Display | Devisted | Acceptance
Frequency at initial at final Value Limits
Weighting dB) (dB) 4B} (dB)
A= weight 94.0 940 0.0 0.1
-
7 Al 7 ol
SITHIPORN ASSOCIATES CO, LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN ; CALIBRATION LABORATORY SITHIPORN
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Cert. No. : ACL24080 Cert. No. : ACL24080
Jeh No. 1 VCETATO054 Job No. 1 VC6TACH054
Pages 1 6of8 Pages 1 7of§
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anicipried | Messred | Deviewd | Aseepnes Anticipated | Measured Deviated | Acceptance
Valse Value Valee Limits Range Value Value Value Limits
(dB) (d8) (dB) (dB) (dB) (dB) (dB) 8)
137.0 1370 00 0.8 Auto 94.0 94.0 0.0 0.8
1360 1360 0.0 08
1350 1350 00 08 9. Tone burst response
1240 1340 o0 08 Time | Toneburst Anticipated | Measured | Deviated | Acceptance
120 1280 00 208 duration, To | Cyele Value Value Value Limits
29 20 20 228 Weighting | (ms) (a8) (a8) @) | ()
:z;g :;Z :g 3; 025 1 1030 1079 0.1 1.0:3.0
Y PrYp pos prys Fast 2 8§ 117.0 117.0 00 10:-15
o0 1190 0 08 200 500 134.0 1340 0.0 0.5
a0 1120 00 208 Stow 2 8 108.0 108.0 0.0 1030
109.0 1090 00 08 200 800 1276 127.6 0.0 =05
1040 104.0 0.0 208 0.25 1 99.0 98.9 -0.1 1.0:-3.0
990 9.0 0.0 208 SEL 2 8 108.0 108.0 00 10:-LS
94.0 94.0 00 208 200 §00 128.0 1280 0.0 0.5
.0 89.1 01 038
840 841 0.1 08
90 0 vy Y 10. Peak C sound level
Ji0 Gl 2! =0 Number of cycle Antivipated | Measured Devisted | Aceeptence
Zj:g Z::) g; jz: in Value | Value Lepesk|  Value Limits
o P " 5 test signal (dB) (dn) 3] (dB)
pops o o0 v Continuous 133.0 1330 0.0 2.0
o0 20 o0 1364 1363 .1 2.0
440 44,0 0.0
390 39.0 0.0 Number of eycle cipated Measured Devissd Accepiznes
350 341 01 in Value Value Valoe Limits
300 300 [ test signel By (4B} {dB} (dB)
200 80 08 Continuous 133.0 133.0 00 £L0
=0 280 00 Fositive half cycle 1354 1352 02 110
70 28 00 Negative half cyele 1354 1352 02 1.0
26.0 26.0 06
250 250 0.0

= A

5 Bhesn
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11, Overload indication

Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
onc-half cyele | onc-half eycle (dB} (dB)
89.6 89.7 0.1 *1.5

12, High level stability

SLM Display | SLM Display | Deviated | Acceplance
Frequency atinitial at fina) Value Limits
Weighting (dB) (dB) (dB) (dB)

A - weight 137.0 1370 0.0 0.1

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

or any value following calculation,providing s lavel of of i 95%

T End of Calibration Certificate ————

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY
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Cert. No. : ACC23029
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Calibration Certificate

Eguipment ¢ SOUND CALIBRATOR

Manufacturer : RION S

Model @ NC-74

Serial No.: 34178123

1D No.: RYG_¥FSU215

Condition As Found GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO,;

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

Location ¢ -
Ambient Temperature : (2303

Pressure (1013 £3)
Relative Humidity : (500 220 )
Received Date : 07 SEPTEMBER 2023
Calibration Date : 20 SEPTEMBER 2023
Date of Issue : 20 SEPTEMBER 2023
Calibrated by : Nathakomm Pisutpaisan

Approved by : ('/”" W
N

{ Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISOTEC 17025 stendard, may not be reproduced

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

QF-TS 12-04-03-626664

RN: SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. Na. 1 ACC23029
Job No. : VC66ACO100
Pages ¢ 20f3

Calibration Procedure CP-AC-03

Calibration Method : i

This cquipment was calibrated by based on [EC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrater Was messured using the reference
microphone. i : 5

Condition of this result of calibration :

1. Reference Standard Instruments

Instrument Madel

Waveform Generator 33SNB MYS2302742
Digital Muliimeter 334614 MY53220104
Digital Multimeter 3361A MYS3220076
Digital Multimeter 3461IA MYE0024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4150 2977900
Measuring Amplifier NA-42KAL 34560495
Audio Analyzer AVR3360A  V744B606Y

2. This result of calibration was found aceurate as shown on dste and place of calibration for this calibrated item only.
3. This cenificate is raceable (o the international system of unit maintained 21; - & -
3.} National Institute of Metrology (Thailand).
32 Thailand Institute of Scientific and Technological

QF-TS§2-04-04-020664 2

> LA -

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACC23029
Job No. @ VC66ACO100
Pages  : 3of3

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Acceptance
pressure level value value - fimit
@B) (dB) )
o4 94.1 .10
2. Frequency
Specified Measured Deviated
Frequency value value Uncenainty
{Hz) {Hz) (%) (%)
1000 \001.5 o1 | o0

3. Total distortion

[ Messuedvalue (%) | Uncersinm (%)

D |

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

or any value following caleulation.providing @ lavel of of apy y 95 70

- End of Calibration Certificate

QE-18124H:04 020662 7 /W"’ N
.
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Calibration Certificate

Equipment :
Manufacturer :

SOUND LEVEL METER
RION

Model : NL-42 ¢ Microphone UC-52 / Preamplifier Ni-24
Serial No.: 09734220/ 145286 / 34374
D No.: RYG_FS0026

Condition As Found : GOOD
Custoner ¢ ALS LABORATORY GROUP (THAILAND) CO. LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK. 10250 THAILAND.
Location : -
Ambient Tempersture : (2303} <
Pressure: (1013 £3) kPa
Relutive Humidity : (500 220 ) 3

uﬂﬂ- ,‘t: :

Received Date : 19 JANUARY 2024 g1iey

Calibration Procedure :

Calibration Method :

CP-AC-01

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests 1o Acoustical and Elecirical signal tests of frequency weighting with Ancchoic chamber and Reference

Standard Instruments.

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

Condition of this result of calibration
i- Reference Standard Instruments

Instrument Moel Serial No, Cert, N, Dy Daie
Waveform Generator 33210A MY48017076 EF-0009-23  07-FEB-24
Weveform Generator 335118 MY352302742 EF-G010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 3060266  i3-FEB-24
Digital Multimeter 334614 MY53220076 EEL.BP 290266  13-FEB-24
Digital Multimeter 344614 MY 60024273 EEL.BP 3170266  14-FEB-24
Programmable Attenustor MAT-1070 62100114 EF-0011-23  08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23  14-FEB-24
Measuring Amplifier NA-42KAY 34560495 AA-3002-23  i4-FEB-24

2. This result of calibratios; was found accurste as shown on date and place of calibration for this calibrated item only,

Calibration Date :
Date of Issue :

25-26 JANUARY 2024
25 JANUARY 2024
Calibrated by ¢

Nathakern Pisutpaisan

Approved by © 67.:, M ~.

£
{ Thanakul Petchurai )

This centificate is issued in accordsnce with the requirements of ISOAEC 17023 standard, may not be reproduced

ather than in full. except with the prios writter approval of the head of Calibration Laboratory.

3. This certificate is waceable to the international systen of unit mainained at 2
3.1 National Institute of Metrology {Thailand).

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

- LA fr
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Summary of Measurement Resuls :

Job No.
Pages

1 YCOTACH058
: 3of8

Uncertainty Maximum-permitted
Parameter uncertsinty of
B)
measurement (dB)

L Absolute sensitivity 0.2 NA
2. Sclf-generated noise 0.2 NA

3. Acoustical signal tests of frequency weightings
125 He 0.3 0.6
1000 Hz 0.3 0.5
8000 Hz 0.3 0.7

4. Electrieal signal tests of frequency weightings

For 10 Hzto 4 kHz 0.3 0.6
For > 4 kHz to Y0 kHz 0.3 0.7
For > 10 kiz to 20 kHyz - 1.0
5. Frequency and fime weightings at | kHz 0.2 02
6. Long - term stability 0.1 0.1
7. Levet linearity on the reference level range 2 6.3
8. Leval lincarity including the level range conol 02 0.3
9. Tone burst response: 02 03
10. Peak C sound level 0.2 0.35
1. Overload indication 6.2 0.28
12, High level stability 6.1 a1

Cert. No. & ACL24092
Job No. 1 VC6TACO0SE
Pages ¢ 40f8
esulf of cali ion ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
{dB) (dB} (dB) (dB)
93,9 (93.98) 93.9 0.0 20.3
2. Self-generated noise
2.} Normal test
Measured Valus
(dB)
16.3

2.2 The microphone of the sound evel meter was replaced by elecirical signat input deviee.

Frequeney MMeasured value

Weighting (dB}

A - weight 134

€ - weight 19.5
Flat 25.4

3. Acausticsl siznal tests of freques

ney welghtings

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

Freguency Deviation from variows frequency weighting response curve (dB)
iHz} . ) Acoeplance
) Flat Coweight A-waight i
125 a3 0.3 6.3 =15
1005 0.3 0.1 6.1 1.0
000 2.3 2.3 23 =30

o Gt -
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Job No.
Pages
4. Electrical signal tests of frequency welghtings
Weighting network response with relative to 1 kiz.

Frequency Deviation from varicus frequeney weighting respanse curve (dB)
{Hz) Flat Coweight | A-weight Aceeplanee
Limits
63 0.0 0.0 0.0 2.0
125 00 01 00
250 00 0.0 0.0
500 00 0.1 0.0
1000 0.0 0.0 0.0
2000 0.0 01 0.0
4000 0.0 0.0 0.0
3000 0.0 01 01
S. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated | Measured | Doviated | Accepuance
Frequency Value Vatue Velue Limits
Weighting (B} (dB} (dB) (dB)
A - weight 94.0 94.0 0.0 %02
C - weight 94.0 94.0 0.0 %02
Flat 940 94.0 00 £0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acccpance
Frequency Value Value Value Limits
Weighting (dB) [€:3) (dB) (aB)
Fast 94.0 940 0.0 +0.1
Slow 94.0 940 0.0 0.1
Leg 940 94.0 0.0 =0.
6. Long - term stability
SLM Display | SLM Display | Deviated | Accoplance
Frequency at inifiat at final Value Limits
Weighting (d8) (dB) B) (dB)
A - weight 940 9.0 0.0 03

Py

SITHIPORN ASSOCIATES CQ., LTD.
CALIBRATION LABORATORY

45145V Siriothon Road Bangbuminu Bongphud, Bangkok, 10700 Thokone
ol 466 2433633 Emod: coibration@sithiphorn com

SITHIPORN; &

HICTISATS 17025
CARRATION 6334

7. Level linearity oo the refercnce leve! range

Cert. No. 1 ACL24092
JobNo. : VCSTACO0SS
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Anticipated Measured Acceptance
Value Valug Limits
(dB} (dB) (a8)
137.0 137.0 1,1
136.0 1360 211
135.0 1350 Eanl
i34.0 1340 = L1
1330 1330 + 11
132.0 132.0 + 14
1310 1310 1.1
129.0 122.0 =11
124.0 125.0 E2n)
119.0 119.0 =11
114.0 114.0 =11
109.0 109.0
104.0 104.0
99.0 9.0
94.0 94.0
8.0 59.0
84.0 84.0 0.0
79.0 79.0 0.0
74.0 74.0 0.0
69.0 £9.0 0.0
64.0 64.0 0.0
59.0 59.0 0.0
540 540 0.0
49,0 49.0 0.0
4.0 44.0 0.0
3%.0 39.0 0.0
340 33.0 ¢.0
300 299 .1
29.0 29.0 0.0
28.0 28.0 0.0
27.0 27.1 0.1
26.0 26.1 0.1
250 25.1 9.3

SITHIPORN ASSQCIATES CO, LTD.
CALIBRATION LABORATORY

454511 Sirinthom Road, Bongbuemiy, Bangplud, Bangkak 10700 Thosiond
Tol 4062433833 Email: calixation@sithiphorncom
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Job No. : VC67ACO0SE
Pages @ 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
{(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =11
9. Tone burst response
Time Tone burst Anticipated Measured Devialed Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms ) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.55-50
Fast 2 8 117.0 170 0.0 1.0;-25
200 800 134.0 134.1 0.1 *1,0
Slow 2 8 108.0 108.0 0.0 1.5:-5.0
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.1 0.1 £1.0
10. Peak C sound level
Number of eyele Amicipated Measured Deviated Acceplance
in Value Value, Lepeak] Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £3.0
One 136.4 135.6 -0.8 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2,0
Positive half cycle 135.4 1352 -0.2 2.
Negative half cycle 1354 1352 0.2 £2,0

LTt -

SITHIPORN ASSOCIATES CQ., LTD.
CALIBRATION LABORATORY
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11. Overload indication

= ACL24092
1 VC6TACO058
: Bof8

Measured value (&8 ) Deviated Acceptance
Positive Negative Value Limits
onc-half cycle | ene-half cycle (dB) (dB)
89.6 89.7 0.1 13
12. High level stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) {dB) {dB)
A - weight 137.0 137.0 0.0 0.3

‘The reported wncertainty is based on & standard uncertainty multiplicd by coverage factor & « 2

or any value foliowing providing a lavel of

End of Calibration Certificate

of i 95 %

At -




SITHIPORN ASSOCIATES CO., LTD.

o
L\

&

=
CALIBRATION LABORATORY == I
= { Bangumr, Bongrs WGIOE Thatang ot pob
s s oo — e

SITHIPORN ASSOCIATES CO, LTD.
CALIBRATION LABORATORY

451451 Sirnthom Roud, Bongiumn, Bongpiud, Bongiok,
Tera85252IB3N  Eadcolibration@sit:

SITHIPORN

N

1 130
CAUBRATION 0334

Equipment :
Manufacturer :
Hodel

Serial No.:

Cert. No, : ACL24035
Pages : lef§

Calibration Certificate

SOUND LEVEL METER

RION

NL-424.7 Microphone UC-52 / Preamptifier NH-24
00523394 / 198641 726422

1D Roa RYG_FS$0619

Condition As Found : GOOD

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

Location : -

Ambient Temperature : (230 %3) *C
Pressure : (1013 £33 kP
Relative Humidity : (500 %203 %

Received Date @
Calibration Date :
Date of Issue ¢

05 JANUARY 2024
12-15 JANUARY 2024
16 JANUARY 2024

Calibrated by : Nathakom Pisutpaisan

Approved by : ,ﬁ]
77 A -

{ Thanakul Petchurai )

This centificute is issued in accordance with the requiremients of ISOAEC 17025 standard, msy not be reprodused

other than in full, except with the prior written approvat of the head of Calibratien Laboratory,

Cert. No. : ACL24035
Jab No. : VC6TACDUS2

Pages  : 208
Calibration Procedure CP-AC-C1

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

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

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

Condition of this result of calibration :

1. Reference Standard Instruments ©

Instryment Mo Berisl Ne,

Waveform Generator 332104 MY48017076

Waveform Generator 33508 MYS2302742 -0016-23 O7-FEB-24
Digital Multimeter 33461A MYS3220104 EEL.BP 300266  13-FEB-24

Digital Multimeter 33461A MYS32206076 EEL.BP 290266  13-FEB-24
Digital Multimeter 334614 MYG0024273 EEL.BP 31/0266  14-FEB-24
Programmable Atenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977 AA-T001-23 14-FEB-24
Measuring Amplifier NA-42KAT 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on dzte and place of calisration for this calibrated items only.
3. This centificate is traceable 1o the interational system of unit maintained a1 2

3.1 National Instinnte of Metology {Thailand).,

3.2 Thailund Institute of Scientific and Technological Research (TISTR),

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451 4B1 Sirinthorn Roas, Banghur v, Bangkok

3 nest co

CAUBRATIONDIB

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4514541 Swmthorn Poud, Bongiumu, Bangphud,
Tel 488243383 et cabbroten(ds

SITHIPORN,
NGOk, 700 Thadand FEROGCLE

Cert. No. : ACL24035
Job No. : VUSTACDHS2
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Summary of Measurement Result ;-

Uscertainty Maximumepermitted
Parameter untertainty of
B}
reacuremant (dB)
1. Absolute sensitivity 0.2 NA
2. Scif-generated noise 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 06
1000 Hz 0. 0.6
5000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kH2 0.3 0.6
For > 4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz - 1.0
3. Frequency und time weightings i 1 kHz 2 0.2
6. Long - term stability ol 0.t
7. Level lincarity on the reference level range 02 03
8. Level finearity including the fevel range control 0.2 0.3
9. Tone burst response 02 0.3
18, Peak C sound fevel 0.2 .35
1. Overload indication 0.2 0.25
12, High level stability [ 0.1

o
7 e o

Cert. No. : ACL2403%
Job Na. : VC67AC0O052

Pages 40l8
Result of calibration :
1. Abselute sensitivity
Reference Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) {dB)
93.9 (93.98) 93.9 0.0 0.3

2. Self-generated noise

2.1 Normal test

Measured Valug
{dB}
14.6

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

Frequency Measured value
Weighting (dB)
A weight 0.5
€ - weight 17.1
Flat 2.9

3. Acoustical sigual tests of frequency welghtings

Meter free-field acoustic response af s Jevel of §4 4B

Frequandy tien from varous freqeency weighting response curve (431
PHr
Flat Crweight
i3 01 0.1 8.3
1600 40 00 4.6
2008 0.1 a4 G2

o Ak




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

AT 43 Sinnthy
Tol +362433 83

SITHIPORN

oud, Bangh
Erooi ol

Bangpiudt, Bangkok.
wection@sithiphonmeom

CAUBRATION 0334
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4. Etectrical signat tests of frequency weightings

Weighting network response with relative to | Xz,

Frequency Deviation from various frequency weighting response curve (dB)
(He) Flat Coweight | A-weight Accepince
Limits
63 0.0 X 0.0 22.0
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 00 BE
300 0.0 0. 0.0
1000 0.0 00 0.0
2000 0.0 0. 0.0
4000 0.0 00 [
3000 0.0 0.1 0l
8, Frequency and time weightings at  kHz
5.1 Frequency weightings at | kHz
Anticipated | Measured | Deviaed | Acceptance
Frequency Value Value Value Limits
Weighting (dB) {dB) {dB) (dB)
A- weight 94,0 94.0 0.0 £02
C - weight 94.0 94.0 0.0 +0.2
Flat 940 94.0 00 202
5.2 Time weighting at | kHz
Anticipated Measurcd Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (¢B) (dB) (de)
Fast 94.0 94.0 0.0 =0.1
Slow 94.0 93.0 0.0 201
Leg 93.0 940 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display | Deviated | Acceptance
Frequeney at initial at finat Value Limits
Weighting (dB ) (dB) {dB) (dB)
A - weight 940 94.0 0.0 203

7 Bkt -

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY
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7. Level linearity on the reference level range

Anticipaied | Measured Devisted | Acceptance
Value Value Value Limits
(4B} (dB) (4B} (dB)
1370 1370 0.0 = L1
136.0 136.0 0.0 Ean
135.0 135.0 0.0 + 11
1340 1340 0.0 28]
133.0 33.0 0.0 XAl
1320 1320 0.0
1310 1310 0.0
1206 1290 60
124.0 1240 0.0
118.0 119.0 0.0
114.0 114.0 0.0
109.0 109.0 0.0
104.0 104.0 0.0
9.0 99.0 0.0
M0 940 0.0
89.0 89.0 0.0
8340 84.0 0.0
79.0 79.0 0.0
74.0 74.0 0.0
69.0 69.0 0.0
4.0 64.0 0.0
59.0 590 6.0
540 540 0.0
49.0 49.0 0.0
44.0 44.0 0.0
39.0 39.0 0.0
34.0 34.0 0.0
30.0 29.9 . 31l
29.0 289 0.1 =11
28.0 219 -0.1 2 L1
270 26.9 0.1 L1
260 259 0.1 2 1)
250 248 02 21

Cert. No. 1 ACL24035
dob Ne. 1 VOGTACCHS2
Pages @ 6of8

SITHIPORN ASSOCIATES CO, LTD.
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8. Level lincarity including the level range control

Anticipated | Measured Devinted | Acceptance
Range Value Value Value Limits
(dB) {dB) (dB) (dB)
Auto 94.0 94.0 0.0 #L1
9. Toue burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration. To Cycle Vahie Value Value Limits
Weighting (ms) {dB) (dB) (dB) {dB)
.25 i 108.0 107.9 -0.1 1.5:-5.0
Fast 2 8 170 117.0 0.0 1.0:-2.5
200 800 1340 1341 0.4 £
Slow 2 8 108.0 103.0 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:-50
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 300 128.0 128.1 0.1 =10
10. Peak C sound level
Number of eycle Anticipated Measured Devigted Aceeplance
in Value Value, Lepeak] Value Limits
test signal (dB) (dB) (dB) (dB)
Ceantinuous 133.0 133.0 0.0 #30
One 1364 135.6 -0.8 3.0
Number of eyele Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) {dB} (dB ) (dB)
Continuous 133.0 133.0 0.0 2.
Positive half cycle 1354 1352 0.2 2.0
Negative half eyele 1354 135.2 0.2 £2.0

T
3

o Al
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11. Overjoad indication

Cert. No. : ACL24035
Job No. 1 VC67ACG0S2
Pages 1 Bof8

Measured valuz ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | one-half cyele (dB) (dB)
89.7 89.5 02 =1$
12. High level stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 303

The reported uncertainty is based on a standard uncenainty multiplicd by coverage fagior & = 2

or any value following providing @ level of fi

of:

End of Calibration Certificate
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Calibration Certificate Calibration Procedure : CP-AC-01 b !

Equipment : SOUND LEVEL METER Calibration Method :
» : N ; P " i
Manufacturer RION | This equipment was calibrated by follow on IEC-61672-3 (2013} Standard for sound level metes (SLM).
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24 The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Serial No.: GO623395 /198642 /26423 Standard Instruments.
D No.: RYG_FS0620 For tests results of cach items were made by observation of cach Instruments display and also with SLA's display.
| Condition of this result of ealibration :
Conditior As Found : GOOD i 1. Reference Standard Instruments ©
Instrument Mosie Serlal Xo, Cert. No, Due Dotz
Customer : ALS LABORATORY GROUP (THAILAND) CC., LTD. Waveform Gensrator 13210A MY48017076 EF-0000-23 07-FER-24
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, : Waveform Generstor 33518 MY$2302742 EF-0010-23  07-FEB-24
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, | Digital Multimeter 334614 MYS3220104  EEL.BP 300266 B24
BANGKOK, 10250 THAILAND.

| Digital Multimweter 334614 MYS3220076  EEL.BP 29/0266 £B-24

| Digital Multimeter 344614 MY60024273  EEL.BP 31/6266  14-FEB-24
Location : - - B t Programmazble Attenuator MAT-1070 62100114 CF-0011-23 08-FEB-24
Ambient Temperature : £23.0=3) °c Condenser Microphoae 4150 2977900 AAI001-23 14-FEB24
Pressure : (1013 =3 ) kPa Measuring Amplifier NA-42KAL 34560495 AA3002-23  14-FEB-24
Relative Humidity : (50.0 £20 ) < )

: 2. This result of calibration was found zeeurate & shown on date and place of calibration for this calibrated item only.
Received Date : 05 JANUARY 2024 3. This certificaiz is tracczble to the international system of unit maintained at ©
Calibration Date : 12-15 JANUARY 2024 3.1 Nationat [nstitute of Metrology (Thaifand).
Date of Issue : 16 JANUARY 2024 3.2 Thailand Institute of Scientific and Technologicsl Rescarch (TISTR).
Calibrated by : Nathakorn Pisutpaisan

Approved by ¢ (71 f’?{/{:/f/{/ .

{ Thanakul Petchurai )

This centificats is issued in secordance with the requirements of ISOAEC 17028 stzndard, may ot b reproduced

other than in full. except with the prior written approval of the head of Calibsation Laborator
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ACL24036 Cert. No. ¢ ACL24036

Job No. @ VCETACEDSL
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Summary of Measurement Result ; Result of calibration :
1. Absolute sensitivity
t ? i T Reference Measured Aceeptance
Parameter @B uncertainty of Acoustic Signal Value Deviation Limit
measurement {dB) (dB ) (dB ) (dB) (dB )
1. Absolute sensitivity .2 NA 93.9 (93.98) 93.9 0.0 103
2. Self-generated noise 0.2 NIA
3. Acoustical signal wests of frequency weightings 2. Self-generated noise
1254z 03 o 2.1 Normal test
1000 Hz 0.3 0.6
pre o5 . Mcuum:i Value
4. Electrical signal tests of frequency weightings (:ib’)
For 10 Hzto4 kilz 03 0.6
For > 4kHz 10 10kiz 03 07 2.2 The miicrophone of the sound level meter was replaced by elestrical signal input device.
For > 10kHz 10 20 kHz - 1.0
Frequency Measured value
S. Frequency and time weightings at 1 kiHz 0. 02 )
6. Long - torm stabifity o1 [} Weighting i
7. Level incarity on the reference level range 02 03 k4
3. Lovel linearity including the level range control 02 03 165
5. Tone burs response 02 03 23
16, Peak C sound Jevel 6.2 (.35
1. Overlosd indication 03 0.25 3. Acousticsl signal tests of frequency weightings
12, High leve! stability [i%} 6.1 Meter free-field scoustic response 2t ¢ level of 84 4B
Frequemy Deviation fram various frequency weighting response curve {dB3)
[ . .
Flat Cowe
12 0.3 5.3 o4
R 8.0 6.0 .
b 0.7 68 0.8

7 A 7 i
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4. Eleetrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relatve to 1 ke
Frequency Deviation from various frequency weighting response carve (4B Anticipsted | Measured | Devinted | Accepiance
N - : Fow— Value Value Value Limits
Flat Crweight | A-weight Limits (¢B) (dB) (d8) (dB)
P Y = v Y 1370 137.0 0.0 1]
125 0.0 0.0 0.0 Tis 1360 136.0 0.0 + L1
230 o0 00 20 135.0 135.0 0.0 + 1.1
500 00 00 0 134.0 134.0 0.0 2 L1
o o0 = o 133.0 1330 0.0 il
Py " ™ o 1320 1320 0.0
— " o prs 1310 1310 0.0
0 o o - 1290 1200 0.0
1240 124, 0.0
1190 119.0 0.0
5. Frequency and time weightings at | kiHz 1140 1140 0.0
5.1 Frequency weightings at 1 kHz 109.0 1090 00
104.0 104.0 0.0
Anticipated Measured Deviated Acceplance 9.0 9.0 0.0
Frequency Value Value Value Limits 940 990 o0
Weighting (dB) (aB) (@B) (dB) 0 o o
A - weight 94.0 94.0 0.0 202 o o "
C - weight 04.0 94.0 0.0 202 50 50 o0
Flay 94.0 94.0 0.0 700 7 )
69.0 69.1 0.1
5.2 Time weighting at 1 kHz A0 640 0.0
Anticipated | Mcasured | Deviated | Acceptance 590 9.1 0.1
Frequency Value Value Valoe Limits 540 54.0 0.0
Weighting (dB) (dB) (dB) (B) 49.0 49.0 0.0
Fast 94.0 94.0 0,0 +0.) 44.0 44.0 0.0
Slow 94.0 94,0 0.0 +0.1 39.0 390 0.0
Leg 9.0 94.0 0.0 =01 340 340 0.0
30.0 30.0 0.0
6. Long - term stability 20 29.0 00
SLM Display | SLM Display| Devisted | Acccptance 80 286 60
Frequency atinitial at final Value Limits 219 270 00
Weighting (4B} B (a8) (aB) 260 260 00
A - weight 94.0 04.0 0.0 =03 20 24 0 :

SITHIPORN ASSOCIATES CC,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY
451451/ Sinnthorn Roodt, Bunghburnru Bangphud, Bangsok, 10708 Tnarang #55 2LE5 451-45)/t Sipntharn Road Bangbumiu, Bangpiud Bangkok, 19706 Thadang LR
Tl +E6 2433833 Email; calbration@sithiphorncom Tel$85 2433830 Email: calbraton@situphomcom NSTgs 17023
Ca2RATION 0352
Cert. No. : ACL24036
JobNo. : VCGTAC0052 : VC67ACO0S2
Pages  : 7of8 : 8of8
8. Level linearity including the level range control
11. Overload indication
Anticipated Measured Deviated Aceeptance
Range Value Value Value Limits Measured value { dB ) Deviaed Acceptance
(dB) (dB) (dB) (dB) Positive Negative Value Limits
Auto 94,0 94.0 0.0 =11 one-half eycle | one-half cycle (dB) €dB)
89.7 89.7 0.0 5
9. Tone burst response
Time “Tone burst Anticipated Measured Deviated Acceptance 12, High level stability
duration, Tb Cyele Value Value Value Limits
Weighiing (ms) {(dB) (dB) (dB} (dB) SLM Display | SLM Display Deviated Acceplance
023 ) 108.0 1079 0. 1.5:5.0 Frequency . e vatne Lo
Fast 2 8§ 1172.0 7.0 0.0 1,0:-2.5 Weighting (dB) B a8 "
200 $00 1340 1340 0.0 10 o = o s (dB)
Ston 2 8 108.0 1080 00 15:-5.0 : ! 0 03
200 300 127.6 1276 0.0 0
0.25 1 99.0 98.9 -0.1 1.5:-5.0
SEL 2 8 108.0 108.6 0.0 1.0:-25
209 300 1250 LE: 09 1.0 The reported uncertainty is based on a standard uncertainty mubiplied by coverage factor & = 2
or any vitlue following ion,providing a iavel of of 95 %
10. Peak C sound level
Number of cycle Anticipated | Measured Devisted | Acceptance End of Calibration Certificate
in Value Value. Lepeak Value Limits.
test signal (dB) (dB) {4dB) {dB)
Continuous 133.0 133.0 0.0 3.0
Onc 136.4 136.1 -0.3 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
1est signal {dB) (dB) (dB) {dB)
Continueus 133.0 1333 0.1 2,0
Positive half cycle 1354 135.3 -0.1 2,0
Negative half cycle 1354 1353 0.1 2.0
o G- o Adit.
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-52A / Microphone UC-39 / Preamplifier NH-25
Serial Mo.: 00920831/22191 /22220
ID No.: RYG_F50622
Condition As Found : GoOD
Customer : ALS LABORATORY GROUP (THAILAND} CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : — R
Ambient Temperature : (230 43 ) < . Pt #
Pressure : (1013 £3) kPa i —h
Relative Hamidity : {500 220 % -1

Received Date
Calibration Date :
Date of Issue :

i1 JANUARY 2024
22- 24 JANUARY 2024
24 JANUARY 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by : ('7;4 /.,2[//5

y S A
{ Thanakel Petchurai )

This cenificate i

other thar in full. except with the pries written approval of the head of Calibration Leboratory.

alifss

ssu2d in eccordance with the requirements of ISOEC 17025 stendard, may not be reproduced

Cert. No. : ACL24077
Job No. : VCETACH034

Pages t 20f8
Calibration Procedure @

CP-AC-01
Calibration Method ¢
‘This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level mater {SLM).

The SLM had tests to Acoustical and Electrical signal fests of frequency weighting with Anschoic chamber and Reference
Standard Instruments.

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

Condition of this result of calibration :
1. Reference Stendard Instruments ©

Instrument Model Serial No, Cert. No, Dus Date
Waveform Generator 332104 MY48017076 EF-0009-2 7-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23  07-FEB-24
Digital Multimeter 334614 MYS3220103  EEL.BP 300266 13-FEB-24
Digital Multimeter IB461A MYS$3220076  EEL.BP29/0266 [3-FEB-24
Digital Multimeter 343614 MYG60024273  EEL.BP 3140266 FEB-24
Programmable Attenustor MAT-1070 62100114 EF-0011-23  08-FEB-24
Condenser Microphone 4180 2977960 AA-1001-23 14-FEB-24
Measuring Amplifier NA-G2KAL 34560495 AA-300223  14-FEB-24

2. This result of calibration was found accurate 2s shown on date and place of calibration for this calibrated item oaly.
3. This certificate is treceable 1o the international system of unit meintined 2t ;
3.} National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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Summary of Measurement Resujt ; Hesult of ealibration ;.
1. Absolute sensitivity
Uneertainty Maximum-permitted Reference Measured Acerplance
Parameter . uncerialnty of Acoustic Signal Value Devistion Limit
measurement (48) (d8) (aB) (dB) (dB)
1. Absolute sensitivity [ NiA 93.9 (93.98) 0 o0 e
2. Self-gencrated noise 0.2 NIA
3. Acoustical signal wests of frequency weightings 2. Self-generated noise
125 Hz 93 46 2.1 Normal test
1000 Hz 0.3 0.6
Measured Value
5000 Hz 6.3 0.7
T (dB})
4. Electrical signal tests of frequency weightings s
For 10 Hz w04 kilz 03 06 -
ST Eb s 0k it 07 2.2 The smiczophons of the sound! level meter was replaced by clectrical signal input device.
F 2
For > 10kHz to 20 kHz 0.3 10 Froquency Messwed valos
5. Frequency and ime weightings at | kHz 0.2 6.2
eney snd ime yolghtings : Weighting (d8)
6. Long - term stability 04 0.1
7. Level lincarity on the reference lovel range 02 03 A - veight 7
8. Level lincarity including the level range control 02 03 C - weight 2t
'l 0,
9. Tone burst response 02 03 Flat 126
10. Peak € sound Jevel 62 0.35
11, Overdosd indication o 0.5 3. Acoustizal siznal tests of frequency welghtings
12. High level suabifity o1 o Meter free-field acoustic response t a level 0f 84 dB
Frequesicy Deviation from various frequency weighting response cusve (dBJ
(Hz3 Acceptance
the Flat Coweight | Arweight P
Limits
125 o1 03 02 =1.0
1000 0.2 02 02 %07
5620 0.4 05 05 + 15,425
- g7 T
= M- o P
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4. Electrlcal signal tests of frequency weghtings

Weighting network respanse with relative to | kilz

Cert. No.
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Pages

: ACL24077
1 VCETACH054
1 Sof8

SITHIPORN ASSOCIATES CC. LTD.
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7. Level linearity on the reference level range

Frequency Deviation from various frequency weighting response curve (4B Anticipated | Measured | Devisted | Accepuance
Value Value Value Limits
(Hz) - R Acceptance
Flat Coweight | A-weight e (4B) (48) (dB) (dB)
Limits .
6 00 00 00 0 1370 137.0 00 208
125 01 0.1 00 1.0 : ’i’g ! f"z 2,0 ”o‘z
250 0.0 00 0.0 <10 ”;" 135, i =2
500 0.0 0.0 0.0 1.0 ]);'Z :z’z 2’2 ’g':
1000 00 00 00 +1.0 = T = ;ols
2000 00 0.0 00 1.0 = - - -
1310 1310 00 08
4000 00 0.0 00 1.0
1290 1200 00 08
5000 00 0.1 01 15,25
124.0 124.0 0.0 0.8
16000 00 12 12 25,4160
19,0 1190 00 308
5, Frequency and time weightings at 1 kHz L 1is8 o S
<1 Frequency weightngeat 1 K 109.0 1090 00 208
.1 Frequency weightings at | kHz
reaueney welghtings 1040 1640 0.0 308
Anticipated | Measured | Devisted | Acceptancs 9.0 990 0.0 08
Frequency Value Value Value Limits 930 910 00 08
Weighting (d8) (d8) (dB) (dB) 59.0 90 00 308
A~ weight 9.0 940 00 202 8.0 540 0.0 2038
- weight 950 940 00 +02 790 790 0.0 038
Flat 94.0 540 0.0 7.0 740 00 038
9.0 9.0 0.0 038
5.2 Tims weighting at } kHz 550 0 00 038
Anticipated | Measured | Devialed | Acceptance 590 350 99 208
Frequency Value Value Value Limits 540 539 201 203
Weighting (@B} (B) (8 (a3) 5.0 9.0 00 108
Fast 94,0 94,0 00 +0.1 20 =40 09 208
Slow 24.0 94,0 0.0 201 39.0 389 -0.1 0.8
e oo 550 o0 o 340 319 0.1 08
300 299 01 08
6. Long - term stability 20 289 01 08
e - 280 279 01 038
ey SLM.Dfplla) SLM lﬁms—,;h) D\::x!mcd Ac:.cpl‘mm o E e Py
\VCigh“ng atinitial at final alue imits 260 259 o1 08
(dB) (4B) (a3) (dB) b ) =3 Y
A - weight 940 94.0 00 +0. w
el - 7 Bl
SITHIPORN ASSOCIATES CO, LTD, A SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN: BA CALIBRATION LABORATORY SITHIPORN,
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8. Level linearity including the level range controt
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) {dB) {dB) {dB)
Auto 94.0 94.0 0.0 £0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated | Acceptance
duration, T Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 117.0 1170 0.0
200 800 134,0 1341 0.1
Slow 2 8 108.0 108.0 0.0
200 860 127.6 127.6 0.0
0.25 1 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 1260 0.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated | Acceptance
in Value Value, Lopeak Value Limits
test signal (dB) (4B) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
One 136.4 1354 -LO *2,0
Number of cycle Anticipated Measured Deviated Acceptance
n Value Value Vaiue Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 1330 0.0 +1.0
Positive half cycle 1354 1332 -02 1.0
Negative half cycle 1354 1352 0.2 +1.0

7 A -

4514511 Sitnthorn Reud. Bangbumru Bangplud. Bangkok, 10700 Thaiiond
Tah+8624338331  Email: calbrotion@sitiphorncon
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Cert. No. 1 ACL24077
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Pages : 8of8
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
onc-half eycle | one-half cycle (dB) {dB)
89.6 89.6 0.0 1.5
12. High level stability
SLM Display | SLM Display Deviated Aceeptance
Frequency at initial at final Value Limits
Weighting (d8) (d8) (dB) (dn)
A - weight 137.0 137.0 0.0 0.1

“The reported uncertainty s based on & standard uncertainty multiplicd by coverage factor k = 2

or any vatue following providing a lavel of confi of

End of Calibration Certificate
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NVLAP Lab Code 200661-0
Calibration

Mesalabs

Calibration Certificate

CertificateNo, 351422 Sold To:
Product 200-510% Defander 510 Medum Flow

Serial No. 208346

Cal. Date 18-Aug-2023

it caliorations are performedin accordance vath IS0 17025 at Mesa Laboratorias, Inc,, 12100 W. 6t Ave, Lakewaod, CO B0228, 2n
180 17025:2017 soerediied leboratory theough NVLAR. This report shall not be reproduced except in full wilhout the witlen epproval of
the laboratory, Resuits only relste (o the Rams calibrated. This report must nol 59 used to slaim product contification, 2pproval, o
endarsement by NVLAP. NIST, of any agency of the U.S. Government,

As Recelved Calibration Data

Lab. Pressure 6201 maHg
Technicizn Aaron Sehwarz Leb. Temparsture 23.5°C

fing X Daviation Adiowobie Deviztion 45 Received
4523.02 com 4519.02 cem 0.09% 1.00% in Tolarance
995 43 com $99.31 com 001% 1.60% In Toierance
24522 cem 245.88 com 027% 1.00% In toteranca
Mesa Laboratories Standards Used
Dagcription Sranducd Serld Kumber Carbretion Dats Cafibeation Due Date
L_800_24 205307 25-My-2023 25-2y-202%

g
2hetrn 17

Ioxz Lavoraiones Ing. 12100 W. &9 Ave, Lekerwood, GO 80725 USA
{203 DBT-B000 veww. mesaiabs. com Symbiol MLAR' on the NASDAD

1otz FH00228 Rev. §

NVIAD

HNVLAP Lab Code 200861-0

Mesalabs

Calibration
As Shipped Calibration Data

Certificate No 551422 Lab. Pressure 618.8 mmHg
Technician Xiem Ly Lab.Temperature 242°C

nstrument Reading Lab Standard Reading Tavizion ASzwsits Devistion Az Shipped
4578.61 com 4515.58 cem 0.02% 1.00% inTolerance
1000.87 com 1000.67 com 2.02% +.00% In Tolerance
249.84 cem 24093 com 0.04% 1.00% fnToierance
Kesa Laboratories Standards Used

Destription Standard Susial Rumbsr Calration Dale Cambration Dus Date
L_800_24 109438 14-52p-2022 14-55p-2023

Calibration Hotes
The expanded uncertainty of fiow has a coverage factor of k = 2 for & confidenc interval of approximately 95%

Fiow testing iz in accordance with cur test number MP-00672 wilh an expanded uncertainty of $.27% using high-purity nitrogen or
fitered laboratory air

Jraceabiily 1o the International System of Units (S1) is verifiett by acoreditation to ISOAEC 17025 by NVLAP under NVLAP Cods
2006810,

Technician Notes:
oy Approved By:
— f
TaeT { §
- * Agaiad
S
Xiam Ly torma Aragon
Production Techrician I QC Inspector

Hesa Laboratories, Inc, certifies that ihe above instrument mests o7 excesds published specifications, and that the calbvaton resuits
In this cortificate were obtained using equipment capable of producing results that are traceable through NIST to the Intesnational
Systom of Units (S1). Calibration resulls are in compliance with ISOAEC 17025:2017. Calibrations process hee a Test Uncertinly
Ration {TUR) of 411 or greater. Any Passa/Fail determination is made withsut laking measurement uncertaiaty into account and is
2550 on UUT performance against required tolerance only.

Hasa Laboratorivs nc. 12100 W, 6 Ave, Lekiwood. CO 83228 USA
(303) 557-8000 www metaiebs com Syrmbol WA o the NASDAQ

FM-00228 Rev. B

NV@[&@

NVLAP Lab Code 200661-0
Catibration

Mesal.abs

Calibration Certificate

CertificateNo. 587587 Sold To:
Product 200-510L Defarder 510 Low Fiow

Serial No. 130025

Cal. Date 25.5ep-2023

A% calibraons are performedin accordance with 10 17025 at Mesa Laboratories, Inc.. 12100 W. Gth Ave, Lakewood. GO B0Z25. an
150 17025 2017 acoredited aboratary thvough NVLAP This repoct shall nal be feproduced except in full withou! the writlen approvat of
the faboratory. Results only refale to e items calbrated. This report must not b used to claim product centification. approval, of
endorsemant by NVLAP, NIST. o any agency of the U.S. Governmant

As Received Calibration Data

Lab, Pressure B16.3 minkg
Technisian Asron Schwartz Lab. Temperatuze MuC
Instrument Readmg Lst Standsns Reading Devistion Alipeabie Deviation As Raceived
4 45541 cem 106 0% 1.60% Out of Tolstance
e 10318 com 160.0% 1.00% Cut of Tewerance
Geem 30,35 com -100.0% 100% Out of Toteranze
Mesa Laboratories Standards Used

Siandard Serfai Numbier Calinration Dute ration Due Date

103743 28-0am2023

202024

Teiz

FI2CO720 Rew §

NV

NVLAP Lab Code 200661-0

Mesalabs

Calibration
As Shipped Calibration Data
Certificate No s61587 Lab. Pressure 6222 Mg
Technician Asren Scrwartz Lab Temperature 236 °C
Ingtrument Reeding Lab Standard Resding Deviztion Aliowable Deviation As Shipoed
14975 cem 45046 cem 0.16% 100% n Toterance
100.66 com 100 82 com 0.14% 100% In Tolerance
3063 cem 3038 com 082% 100 1nTewrance

Mesa Laboratories Standards Used

Description Btandard Seriat Humber Cakibration Dus Dae
ML_802_10 103742

25-Jsn-2024
Calitration Notes

The expanded uncertainty of fiow has & coverage %

ctor ot k = £ for 8 confidence intervat of approxmately 95%
Flow 16507 15 i docordance with our test numer MPL00G7Z wih an expanded uns

fty of 6.27% using high-purdy it

Trered laboratory ai
Traceatity o the internatonat System of Unds {S11s versies by actreddation 1o ISDIEC 17025 by NVLAR undar NVLAP Cose
FHOEETD

Technician Notes:

By Approved By

Asron

s, g pendes tha
& wive Ghtained U
[

Hor:

the sbove nstrument meets of sicesds publshed specifications. and Tt the calbration resuits
¥ eauipment capable of produsing results that are tracea!
tults ace in comphance vl 170252017, Cal
st ighing mess

N Laboratones Toe. 12100 W. 66 Avs, Libewood, CO 63228 USA
15031 6378000 www mesaisin. com Symba! MLAB on the NASDAQ




NVLAD

MVLAP Lab Code 200661-0
Calibration

Aesalabs

Calibration Certificate

CertificateNo, 561588 Sold To:
Product 200-5104 Defender 510 Medium Flow

Serial No. 151114

Cal. Date 30-S0p-2023

Allcaiibratons are performedin accordance with IS0 17025 at Mesa Laboratoriss, In
: 0 " 3 t : . Inc., 12100 W. 6th Ave, Lakewood, CO 80228, an
:ﬁ 170252017 aseradited iaboratory mm.ugh NVLAP. This report shall nol be reproduced except in full without the writicn approval of
faboretory. Resulls enly relate 10 the items calibrated. This report must not be used to claim product certification approval, or
andorsemant by NVLAR, NIST, o any agency of the U.S, Govarnment ) o

As Received Calibration Data

y ) Lab. Pressure 616.8 mmHg
Testinlcian Xiemty Lab.Yemperature  25.8°C

imstrument Reading Lab Standard Reasing Daviation Alimarable Deviation Az Received
Geem 4450.85 cem “100:0% 1.00% Out of Tolerance
Ocem 997.38 com -100.0% 1.00% Out of Toterancs
0cem 250.32 com ~100.0% 1.00% Out of Tolerance
Mesa Laboratories Standards Used

Description Ttandard Serlal Number Cativration Dats Catibration Due Date
ML_800_24 117891 16-Aug-2023 16-Aug-2024

Hlosa Laboratories Inc. 12100 W. 61 Ave, Lakeanod, CO 80;
{303 837-8000 www.mesalabs. com Symbol "MUAB” on the: fégfé

1
o2 FiA00228 Rev. B

mv&@g

NVLAP Lab Code 200661-0

esalabs

Calibration
As Shipped Calibration Data
Ceriificate No 561588
A B R
Insrument Rezding Lab Stendard Reading Deviation
tsi N Aligwabls Deviation A5 5
4495.74 cem 449443 cem 0.05% 1.00% :ns’;?;::e
zgjms cem 997.16 cem 0.01% 1.00% in Tolararco
984 com 2505 cem -0.26% 1.00% in Tolerance
Mesa Laboratories Standards Used
;i&::opol&;{ Standard Serial Humbar Calivration Date Cakbration Dus Date
. 800_ 117991 05-Dec-2022 05-Dec-2023

Calibration Notes
The expanded uncertainty of flow has @ covarage factor of k = 2 for a confidence interval of 2pproximately 95%.

Flow testing is in accord th our tes
okiick oy o ordance ih ouf test number MP-03672 with an expanded unce

Traceability to the Internationat System
Trceabs ystem of Units (S1) is

clainty of 0.27% using high-purty nitrogen or

verifiec by accreditation to ISO/EC 17025 by NVLAP undsr NVLAR Code

Technician Notes:

8y
Approved By:

i
/ ,
ISV ; T

Xiom Ly
Xomiy Norma Aragen
uction Technicion il QC Inspactor

Mesa Laboratories, Inc. certifies that the above in:
2 . Inc. cert sirument meets or excaeds published 2 t
n ihis cen a " pul speciications, and that 4
iy o,“s‘::‘l:(:ﬁmc‘ﬁ::mﬁd usi?g equipment capatle of producing results that are traceable through NISuTh\caDter::xI?\‘\}:r’:a:’f;:v“sl
Ration (1R ot i~ gm;:l;!;:;a;gss;: }‘ndcw‘mpl}ance with ISONEC 17025:2017, Calibrations process has & Test Unwrmmaly
: 3 il determina & i cooy
basos o UK poinmet ) PR3 tweeameym’l;?n s made without taking measurement uncertainty into account and ie

Mesa Laboratones Inc. 12100 W. £th Ave, Lakewood, CO
3 . CO 80228 USA
et (303} 957-8000 winwmesatabs.com Symbol "RLAB" G the HASOAG
F14-00228 Rev. B

INVOVATIVE INSTRUMENE €L IBEAHON | Al
VAT INSTREAENTCO 1D HEADOT R
T HRAOG TR SO NEINVIRORA 1ETAMBON NGRSO

AMPHOL AN P USAME T PRARAN PROVINGE 0630 JHAILAND

UL eIV mssat £ FAN o021 1e" 130

INNOVATIVE NS ERUMERT CATIBRATION | 38

SNNOVATR T ASIROMENT O ID HEAD OFHER

T PO TUAIENURTINARCRY L TAMBON G R AT i g
—Z Wi Sl S o0 A CEREBATE D
AMPHOL BANG PIITSAMET FRARAN PROVINCE 10850 1A AN fAS T

o acas e
BB o210 LEAN 0621 0™ 130 w3

Certificate of Calibration

Certificate No : JEAFM-01% Res.

Customer
Name ALS Laborstory Gronp Thatind €0 114 Request No ¢ Rey-2024-8043
Addsess 103 Sou Phatthanakan 48, Phatthanahan Road, Suan Luang. Banghok

s

Unit Under Calibration Details

Measurement hieos At Flaw Meter

Manutacturer Bios

Mogs] Deferder $1004, Sensor Mot
206598 Sensior Seraat Number -

n BK| 346

Loction of Cabbranan = LAB 4 AIR VELOCITY METER

Calibration Emironment and Details

Tempsrsure ISERY
¥ S54RH = 20 RH
Barometnic Pressure 1013 4P+ 10 WP
Recarved Dte 3 Jatary 2024
Cahbration Date 20 Janoary 2024
Catibrauon Provedure  © In-house mathod CP-AFN-01 by Companson techatque with Standard Priary Flow Catibrasor
Refereace Standard Model Serial Number | Trsceble e Calibiration
Alr Flow Meter Gilibrator 3 Low flow IX501010006 Senstdyne 12 04
At Flow Meter Galwrator 3 Standard flow 19031011003 Sensulyne 12 July 2024
Temperature meter GT It 03000057 Qrebom 27 februsry 2024
Pressuse smeicr CPG2400 SDOORDU6SISK2 | TPA 9 Neverber 2074

Traceabil

Thes Cernficate 1 traceable to $1 Uit trough Scpsidyne A2LA Accreditstion No. 3943 01

Nete :

Tive reported wnesrtainty 1 based o sndard uneertainy muliiplicd by the Covermge Factor £ = 2. providing s lesel of confidenve
approximately 98 ¢

This Cortficate was pstied to replace 1o Calibration Cemficate No 24-AFM-G1K

Calibration By © e

N Neppaion Luangart Mr Pacst Mathasom

Catibration Enginoet S

Service Calibration Eogin

Tasue Date : 1 February 2024

Nty

e be Fopmrdzrad except o Fall mitheout nasien sppeoual of U Ipmaine o

i ressl e ey e e eaibrared Vit cenn

PAATO6-AFA-01 Rev 01 Issue date 25/03/24

Page 2/
Certifieate Noz 24-AFM-018 Rev.}
Reguest No : Req-2024-0043
Hesult of Cafibration : Withont Adgustment
Temperature Pressure STD e Error Usscertainty
[ (&Pa) (mbemin) {mbmin) (i) (mi/mia)
2500 10).66 20 20 148 ot i3
2800 )67 i Y4409 <06 il
2500 16163 199 197.46 R 56
2500 10161 3 24518 “E 84
249 10100 9 0013 $ i
2450 159 R ATR G2 20 68
Note ST Standard ULC  Unit Under Calibration
VLG Reference Condition : Al atmosphare pressurs and foom lemperaturs condstion
- Flosn Rate was correcied for non-standind operating conditian by ssmg squat
Q Pret
aeas = Q:-ex’ K=
Prat Tres
where Q- Flow Rate P+ Absolute Pressare T2 Absohute Temperature

Mess = Measurement Condion tef = Standand Condition

< lndicates non aceredited

End of Certificate

¢ frmaing bt Co. L

: cakibtated The consficans shalt vt be seprdacnd enceptan fall withoo

F18-708-AF M-01 Rev 01 issue date 25/01/24




INKOVATIVE INSTRUMENT CALIBRATION S AR :
POGVATIVE PUSTREMENT COLLTD TEAD OITK'S

59 MO0 12501 SUNTARIRN 11 TAMBOY BN RATD,

AnpE

ARG PHLE SAMUE PRAKAN SROSTSUE 130 THAR AND it

- ST
RNt
et

THL 66T 1 €500 T UAN 10685 3116 THdG
Page iz

Certificate of Calibration

Castemer Certificate No : 24-AFM-033
Narms ALS Luborarsy Group Thatland Co. Lt Request No t Reqr2024-0241
Address 164 Sei Phatthanakan 40, Pratbanatan Read. Suzs Luarg Bangh

o250
Unit Under Calibration Details
Measuremaent Bem Prisary Fiow Calibrator

Manufasturee Buos

Setar Mkt : -

Sensar Sert Number - -

foentian of Calisration © LAR 3 AIR VELDCTTY METER

Calibration Ensironment and Devsils

gt ’>

Termperatuse ERERS ‘2%::{2 :

Humidity $5 %uRH + 20 iRH e -
3k Fex ¢

Haroma Pressure 1013 1P = 10 kPs . e BB 55

Recerved Dase 3 Jamasry 2024

Caiibistion Date 13 Februany 2024

Calbraon Prkedurs invheorine metind CP-AFM-01 by Companson tec

i with Stardand Prmary Flow Caiibe

Refercace Standard Medel Serist Number | Traceble Dae Callbration
i Flow Meter Grfibrator 3 Lo flow ISO1I0006 | Sensidyne 12 July 2024
Air Flow Meier Gilibrator 3 Standard flow WOHOTI063 | Sensidyoe 12 July 2024

Temperaturs meter G G057 Qrebom 27 Februsry 262:
Pressure wieter CPG60 HKDUBSIESY | TPA § Nowersber 2024

Traceability :

This Cernficats is trucgable 1o ST Uns through Sensudyne A2LA Avcerdiation No. 3943

Note :

The reparted uncerisingy is based on sandard wrcenamn muliphied by the Coserage Pactor £+ 2 prosiding @ Jesel of confidznce

appeosimately 95 %%

Calibration By ¢ I Approved By s

Mr Noppedon Luangant My, Pacit Mathasom

Serice Calbration Cngisecr Calivration Engricer Supers ot

fesie Date : chraary 2024

Fhe rovst redsied v b M siem <aibrasd The :

ficans shatt o B reped

L —

v e Lt

FRA.I65-AFIA01 Rev 01 Isue dete 25/01/24

SENOVATIVE INSTRUMENT CAUIBRATION LAR

PNOVATIVE INSTRUMENT COL LD HEAD OF P8

MO T3 SOLRUNTINARSRN T TARBON BANG RGO,
AMFHOL BANG FHUESAUUT FRARAR PROVING L 10550 THALARD

FLE im0 e

FAN den THET

Certificate No : 24-AFML033
Request Not Req 20246241

Result of Calibration : Withow Adjuament

Temperature Precuure sTD LUC Errer Uncertainty
‘o) (kP3) {eomin) (ecimin) (cclmin) (ccmin)
2450 19126 6 G4 13
2429 19125 i1 03 28
2405 106131 par) 199.13 R 56
2550 10142 3ot RIZEIY 26 £
2400 10141 4t 40457 4 i
2406 10149 i) 45381 i kL]
Note STD : Standard ULIC  Unit Under Cbibratsen

<UL Refernce Condinon - At amosphonc peossure 2nd mons wmp s oonddon

Qmeas = Qeor X—E—)—;X

where O Pl Rate P Absolute Pressurc T Absolute Temperature

Meas » Messarement O

ition ref « Standsnd Cos

* icates pon secrediied

End of Certificate

i seindis reiaiad ooy e the e ahraned The dorahaic sholl 1 b e fscest exevyd 1n 2L st weson arees o i Tzt Insinenient Us, Lad

FM-708-AFI-01 Rew O tisue date 75/01/24

INNOVATIVE INSTRUAS NT CAPIRATION T AR

PRROVATIVE POTREMENT €O I AD O R §

A0 13 SOE SN IRARORS 1 TAMBIY BANG KAt o v
rtemcpiTED

AMPTION BANG PHEESAMET PRAKAN PROCIGT 19440 THAN ANG pha "
Y

'

£ eIl ie S AN A 2T
Fage

Certificate of Calibration

Costomer Certificate No : HAPMBY
Narse ALS Labraiory Group Thatiand Co. L Regoest Not Req: 20240246
Addrens 104 Soi Phattisnakan 40, Phatthanskan Road, Susn Lusng, Banghok

10250
Unit Under Calibration Details

Memsurement leo Primary Frow Calisrator

[ — Bis
Modst Deesater $100 Sensar Madt
al Nusiber 1285 Sercor Sanal Nunder
[ RYG_FS0209
Location of Calibation  LAB 4 AR VELOCTTY -
Calibration Ensironment and Detaity i
Temperature ERSERS -y
Himiding S5 R 5 0 RE ‘
Baromene Preseure Y673 BPe 2 10 1Pa . 1l s
Recerved Date 34 Sengary 2024

Cahbraton Date 13 Febroany 2004

Calibsnon Procsdere

to-hoss wetsod CP-AFMAIT by Comparison technigue with Standand Prrssry Flow Cabiator

Reference Standard Model Seclal Nomber | Traceble D Calibration
Al Pl Meter Guitbrator 3 Low flow IREOIRDS Seraidyne 12 July 2624
Ab Fiow Mewer Cistforator 3 Standdard flcma S RUTRT Y Sensdyne 12 Faly B4

Temperauze By G R Crcborn 2% February 2034

Pressuss meny UG AWK DU BLIE8Y e G Novesbey 2024

Traceabitty :

This Cormficete is Gueeadle 1 ST Unse thro HA Avoredistion Ko, 194101

Kote:

The reposted utcestainty 1 bysed on «

e Caversge Factor £ 2 pisn

2 2 feved ol vondikoner

sppeormsiely 95 %

Catibration By ¢ Appreved By o oy

ade Pacin Mathavom

Cahbratwn Engincer Superasnr

tese Dute s 3 Februsny H034

i sevsioe resad sy w0 the nern cotirsed T ool st

b forocnite s oot Ce 111

FRATORATI0T Rev OF Bsu date 2570112

INNOVATIVE RS TRUMENT CATIBRATION | AR
PSOVATIVE SSSTRUMERT £OLUTD HEADGHTWE

A0 L SOLENTINARIIEN L 1A

N HANG R AL D,

AXIPEOT BANG LT SASIUT FRARAS PROYINCE W03 TAR AN

T SEHEARE §AN B it

Page /2

Certificate No 1 24-AFMD32
Request No: Regr2024-0240

Resait of Calibration : Withoat Adpustment

Temperatare Pressure ST vee Error Uncertainty
hFa) ) {cemin) {eermin) tecmin)
10159 93 10013 1 2%
10171 50t 51393 129 72
2498 0162 1006 w93 13 i
2400 10181 1997 20030 i 29
2410 10157 2999 30358 37 5
2464 10200 3944 918 43 sy
2568 102604 amg 47965 2 i
Nete $T9 « Sumard GUC : Unit Under Cabbraon
~ LUC Reference € ALZEROUPHENE [rssre i KOm KIARUTRtETE sl

- Flaw Rate was comeetad for non-stsdand opersting condeton by wng equshon

Qiuc’.‘:i =

¥ Absok

te Toampors

ward Condetion

* Indiaes non seredned

End of Certificzte

gt o B s ning esenses Co, Lid

foviad iy 0wtk v

S5 TUSATEO) Rev 1 firue date 1503728




ALS ROTA METER CALIBRATION RESULT JANUARY 2024

ROTA METER CALIBRATION RESULT JANUARY 2024

Rotameter ID. Calibration Date Regroession Result Coefficiont (R?) Rotamoter ID. Calibration Date Regression Rosult Coefficient {R%}
BKK_FS0585 10Jan 24 Y = 1.0351x + 23733 0.9998 SGK_FS0138 04 Jan 24 Y = 1.0047x + 1.8667 0.9999
KK_FS0587 10Jan 24 Y'=1.0168x + 15.05 0.9997 SGK_FS0140 04 Jan 24 Y =1.0009x + 14.149 " 1.0000
KK_FS0502 10 Jan 24 Y =1.0013x + 12.556 1.0000 SGK_FS0141 " oalanza Y= 1.111x- 14337 0.9994
BKK_FS0594 10 Jan 24 Y =1.0048x + 4.9762 1.0000 TSGK_FS0142 04dan24 Y =1.0179x + 03633 09995
BKK_FS1004 04 Jan 24 ¥ = 0.9873¢ + 13.47 SGK_F50143 04 Jan 24 Y =1.054x + 2.2352 1.0000
BKK_FS1005 04 Jan 24 Y=10187x 4125
BKK_FS1006 “04dan24 Y =1.15809x - 3.6608
BKK_FS1007 10 Jan 24 Y=i134arx+ 16007 | Roviow By : Wiere. Approvad By : ‘S}Td{r
BKK_F$1008 10 Jan 24 Y=1a27xe 43827 (Hr. Wichan Choonharat) T (Mr. Sarayuth ditranont)
BKK_FS1017 04 Jan 24 Y = 1.0652x - 0.0701 Enviro Field Services Manager Assistant General Manager
BKK_FS1018 04 Jan 24 ¥ '=1.0115x + 1.2867
BKK_FS1019 04 Jan 24 Y =1.0010x + 8.4867
" BKK_FS1026 19 Jan 24 Y = 0.0618x + 1.9626
BKK_FS1027 19 Jan 24 Y =1,0065x - 4.3786
BKK_FS1028 | 19Jan24 Y = 1.0184x - 37.308
BKK_F$1029 18 Jan 24 " V=0.9806x + 2.7925
BKK_F$1030 19 Jan 24 Y = 0.96x - 1.3286
" BKK_FS1031 19 Jan 24 Y =1.015x - 27.236
" BKK_Fs1038 04 Jan 24 ¥ =1.0047x + 8.0267
"BKK_FS1040 04 Jan 24 Y = 1.0056x + 3.6952 ”
TUBKK FS1081 | o4dan2a Y =1.0677x - 0.0486
" BKK_FS1042 o4dan2d Y =1.0021x + 11.273 i
"BKK_FS1043 04.Jan 24 Y= 1.0023x + 8.3905
BKK_FS1044 04 Jan 24 Y =1.0738x + 1.2527
" PHK_FS0027 10 Jan 24 Y =11006x + 03565
PHK_FS0028 10Jan 24 Y= 1.034x- 252
PHK_FS0029 10Jan 24 TV =10017x+ 8.0124 )
RYG_FS0167 04 Jan 24 ¥ =1.0045x + 10275
RYG_FS0198 04 Jan 24 Y = 1.0024x+ 101
"RYG_Fsotes 04 Jan 24 Y'=1.0343x - 0.3854 i
RYG_FS0854 04 Jan 24 Y =1.0520x + 01565
RYG_FS0855 04 Jan 24 Y = 0.992x + 80667
RYG_FS0656 04 Jan 24 Y = 1.0088x -2.8429
RYG_FS0857 |  0dJan24 Y = 1.0472% +1,9228
RYG_FS0658 04 Jan 24 Y =0.9675x + 20.263 )
RYG_FS0659 04Jan 24 Y = 1.0028x + 10275
SGK_FS0135 17Jan 24 Y =1.0145x + 2.8273
" SeK_FS0136 7dan 24 Y=10113x+1.75
SOK_FS0138 04 Jan 24 Y =1.0632x - 1.0034
Page 1012 ALS Laboratory Group Page 202 ALS Laboratory Group
Sartorius (Thailand} Co., Ltd.
{\\":/"}"m 129 Roma 0 Rose, Huaykwa, Hcayivang, Barghot 10310

Sartorius (Thailand) Co., Lid.
128 Rama § Rcad, Huaykwang, Huaykwang, Bangkok 16310 S i
Lemat KON

h, NSC-TISETIS 17025
— .
APPROVED BY é/,@&

CALIBRATION 0426
alophesd

Q%J (Q? T
' WEYBJU}@@“?]@; of Calibration """

SARTORILS

REVIEWBY ...

Ter

Certificate No. : 24BCIG071

Model Number:  MSE125P-100-DU B
lssued Date:  Friday, February 23, 2024

Description Semi-micro Balance
Serial Number: 0033108893 o No.: 229186
iDNo.: RYG_ENG004
Sartorius Page No. : 103 . .

Customer Name : ALS Laboratory Group (Thailand) Co..L1d. (Rayong Branch)
616/10 Moo § T.Maenam Khu, A Pluak Dasng, Rayong 21140, Thailand.

Caiibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room)
§16/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Calibrated By : .
Calibration Date :  Thursday, February 22, 2024

Mr.Chonchai inthana Calibration

Procedure No.: This calibration was conducted by

Using in-house cal r procedurs number (W-003)
Based on UKAS LAB 14: 2019

Metrological data : Ambients Conditions:

Capacity: _60.7120. g Readabifity : 0.00001./0.0001 g T 24.0°C * 5.0°C
Humidity 80.0%RH + _100%RH

Reasons for calibration Pressure +

{0 service f Repaved  [Z] Recalioraticry Maintenance Equipment Condition: Floodoperste ) Far
Measurement Method ~ UKAS Publication Ref :Lab 14 N
The measurement unceriainty stated is the expendad uncertainty which is ob:a‘w.ned from the s‘hndzni unama.sr:‘l‘{h mqup_a;d:y the

rage facter (k=2) to provide a flevel of f i 85%. It in accore t vide
cEi;:esgs;n of Ur“.tert]ainlyin Measursment (GUM). The calibration certificate documents the traceability to Naticnal standurdsnmifh
realise the unit of measursment sccording o the Intemational Standard System of Units (ST). Repert of Tolerance came form lst of

Sartorius Metrological Specifications.

3 piew Inssaiatier;

Traceability:
Model Number | Description Traceabilty _|Cetiicate No. Due Dato

YCS011-522-00 | Sariorius welghs set fmg - 50003 E2.¥CS011-522-00 TCS M2308187S 23-Aug-2025
MHB-382SD Humidity/Barometer/Temp Lutron 14HB-3825D DKSH C19231845

This certificate relate and apply this equipment only.

“This certficate may not be reproducad cther than in full oxcep! with
the prior written approval of the Verification Operation Davisicn
Sarofius (Thailand) Co., Ltd.

Mr.chonchai Intrhana(Technical Mansger)

s
T
A
P

SOP FM33 03 February 2022

@ﬁﬁjﬁ@@j of Calibration

SARTORILS

Model Number:  MSE125P-100-DU__ Certificate No. : 24BCI0071
2] © Semi-micro Balance issued Date:  Friday, February 23, 2024
Serial Number: 0033108993 No.: 229186 -
1D No. : RYG ENODD4 e

Sartorius. Page No.: 20f3 -

Calibration Resuits : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
Tho 7
Withs fie 130r 14 placed in the
The isusedto g =
( R7%.
Nominal Value : (Low Load) 5.00003 50.00003 Nominal value : 50 9
5 g 500002 50.00003 Tolerance 0.00015 9
Tolerance 5.00003 50.00002
0.000015 g 5.00002 50.00003 Difference
5,00001 50.00003 T
[Nominal Value : (High Load) 5.00002 50.00003 ~0.00001
50 g 5.00001 50.00003
‘Tolerance 5.00001 50.00002
0.000015 ¢ 5.00002 50.00003
5.80002 50.00002 -
Standard Deviation ~ 0.000008  0.000005
Linearity
Tha toearty. siope.
Tolerance  0.00004 g
Nominal Value Conventional Mass Valve |  Displayed Value Deviation Uncertainty
® @ @ @
0.01 6.01.000 0.01000 0.00000 0.000024
0.1 0.10000 0.10000 0.00000 §.000025
1 1.00000 1.00000 9.00000 §.000027
2 2.00002 2,00002 §.00000 0.000028
5 5.00002 5.00003 0.0000% 0.000031
10 10.00002 16.50004 0.00002 0.000036
20 2000002 20.00002 0.00000 0.000049
30 30.00004 30.00003 1 ~-0.00001 0.000089
40 40.00005 40.00003 " -0.00002 0.000089
50 50.00002 50.00001 -0.00001 0.000089
SOP FM 33 03 February 2022




Sartorius (Thailand) Co., Ltd.
124 Ram3 § Road, Huaylowans, Huaykowang, Bangkek 10319
Te: €3 2543 83311 L e-madl &

= SARTORILS
Cerittedte oo
@@mj m Jﬁ@_@ﬂ@ of Calibration

©2022 by Aghent Technslogiss

BKK_ENO119

Agitant Crasstab Compliancs Serviess.

Certificate of System Qualification

GC-0C + GCMS-0Q
o
APPROVED BY
Model Numbar:  MSE125P-100-DU - Certificate No.: 24BUIOHMT car_DATE stln ooz System 10 GH2
Description ; Semi-micro Balance fssued Date:  Friday; Name: ALS Laboratery Group {Thedand) Co.. Lid. REXT CAL. DATE
i - B . 2 o " 3 3 Sush 7., BN A
Serial Number: 0033108593 . - Reference No. : 229195 Crganizaton Locstan 10: ;ha._han..ka:\ 40, Phattanakan Rd., Kheiwaeng Suss Luang, Khet Sosn LOBHg, BSTGROT
— e === — 40
IDNo.: RYG_EN0CO4 B
& - 8 1 331525 PiA
: Sartorius Page No. : 3of3 Datw Aped 18,2023 3152 )
. . N ) EQP Norr 2 .
Calibration Results : Without Adjustment EQP Revision GC0251, GOMS 0251
i e " Ovsrat Quatficaton Status Pazs
Repeatabllity Eccentricity (Off-center loading error)
ikt frblgs: i frvilod , System latpection and Hagic Ssfoty and Operauon
yenthe i i o Buzedto . " ;
express reproduaidy quantistialy, 2 AR R7. Hame 7850
Nominal Value : (Low Load) 160.0000 Norminal value : 50 g Satgoint Status: Pass,
9 | 1c0.0000 Tolerance 0.00015 9
Tolerance 106.0000
1 Overall System Inspection and Basic Safety and Operation Test Status.
0.000015 ¢ o ‘.0040009. s
100.0000 1 Pass
Nominal Value : (High Load) 1009000 2 =z
100 g 390.0001 N T fnfet Prossare Accurscy
Tolerance 199.0000 4 o o
0.000015 g e | 100.0000 5 | - Name:
| 100.0000 Py N Front Lo
: 25 SR
Standard Deviation €.00003 Setpoint Status: Pase
Linearity ; Setpoint Actuat
e ey,  Dorcrses istPresse: 250 o 0 o3t
Tolerance 0.0001 q Accucacy” o o8
Nominal Value Conventional Mass Value | Cispieyed Vatus Deviation Uncartainty Agtent Recommended < 12
] (©) © @) (@)
€5 65.0000 65,0000 6.0000 0.00015 | Overall Intet Pressure Accuracy Test Status
70 73,0000 70,0000 G.0060 ¢,00015 Pass
A N 75.0001 75.0000 ~0.0001 6.00015
30 860001 80,0000 =0.3001 0.50016 - T—
55 5%, 0601 65,0007 §.5660 460618 B Quen Tempersturn Accursey
E 50,0001 50,6001 G.6600 0.00017
35 55,0001 5570001 5.0000 5.00015 | Name e
160 106.0000 100.0000 9.0000 6.00024
11 110.0060 11600600 G.0000 000626
120 12¢.5066 20,5060 G.0900 0.G0026 [ ot 1520233 1525 1L
i System Gz
Page 1416
End of Report.
SOP FM 33 €3 Febeuary 2022
B 2922 by Aglsnt Technclogies Agitent CressLab Compliance Services © 2022 by Agitent Technologies Agilent CressLab Compliance Services
Setpoint Status: !Plu B . Overall Log Amp Test Status
Zane: Oven T e .
SetpolatiActua) S
Temparature: 2300 " {2%. © ey
Accurazy: o3 B . - e e .
; f xormal
Agiient Recommendsd: p="tas % sotpointin K ) Tested Combinatont Front s / Extomal .
R L > - e —
Setpolnt Status: [Pass ’ Satpolnt Status: [pass |
Zone: Gven ] A o0 i Drit Ater Five tinutes:
SetpoinActual It jmv
Temperature: Agitent Recommended:
Accurac: C C Overall RFPA Teat S
Agient Recommendod: % setooint K ) C C pate -
% zatpoint in K ) oot i -
Overali GC Oven Temparature Accuracy Test Status Tune El
foe Testod Combinatont Froat Mu 1 Extemat sQ
Nero: [8975C inort XU with TAD i
GC Oven Tomperature Stability 2 :
- L Setpoint Status: i
Name:
e ol Fiament:
Setpoint Status: — v cvere— ———— . .
Setpolnt Status: oo
Temperatura: v
Stabisty: C C : :
Agtent Resommended: - " OversliTuna Bi Test Status )
- O = O C C e
Overall GC Ovan Temperature Stability Test Status :
T | Seosting Fon
Log Amp Tested Combnatont Front pat § Extermat
U — injection Towsr
Tested Combinationt Fraat [ 1 Extarnal sa Hama: feasa o
Sourcs: B~ Inert ]
Date: Az 15, 2023 336:25 PR Date: Aot 18, 7073 34525 PM
System 0: Gm2 System 1D: Gz

Paga2i16

Page /16




2022 by Agihent Technologles

Seipalnt Status:
Injsction Volume on Cokimn:

Overall Scouting Run Status.

Aglient CrossLab Compliance Services

[Comaleiod

Signal to Noise Et

Tested Combination1 Front

MM 1 External sQ

Name: [5975C inert XL with TAD

Sou

7] Fiement:

Setpaint Status:
Signal to Noise:

Agllent Recomemended:

Source:

Setpaint Status:
Signal to Noise:
Agilent Recommended:

Overall Signai to Nolse EI Tast Status.

{Pass.

Injection Precision

Tested Combination1

Setpoint Status:
Injection Volume on Cokimn:
Aren RSD:

Agilent Recommended:

Ovarali Injection Praclsion Test Status.

iPm

~

©2022 by Agllent Technlogies

Agitent Crosslab Complisnce Services.

Mass Ratio Procision

Tested Combination! Front MMI

1 Extemnal sQ
Injoction Tower
Name: |_7_891A o - T

Source: |E1~ tnert

Setpoint Status:

Injestion Velume on Cokimn:
Area Vass 1
Abuncence's

RSD: Py

Aglent Recommendad:

Overall Mass Ratio Precision Test Status

s - e

:;:,m“,‘ :;:;a. RS PU Date: Aptd 18,2023 3:15:25 P14
System 10 am2
Pegearie Page 5116
22022 by Agilnt Technologies Agilent CrossLab Compliance Services ©2022 by Agllent Technalogies Aglient Crosstab Compliance Servicas
Instrument Details Samprer 2
Purpose Manufacturer Aglient Technologles
This sect fibes the 85 Type Tray
Detalls Name 78934
System Model Number G4514A
Systom ID M2 ‘Seriat Number CN10060039
Manufacturer Agilent Techrologies Firmware Rovision At0.16
Name 7890 Vial Heater Notinstalled
Fiow Data Input tanual Data Hainfrarme 1
Temperature Data input Manual Data or Other Data Logging Manufacturer Agilent Technclogies
Tested Cambinationt C C Name 7890
Irjection Technique Injection Tower i N Model Number G3440A
inlet Front C - Serial Number CN10141049
Detector Extemal Fimware Revision A01.6
LTM Inckded? No Oven Type Standerd
Sampler 1 inlat 1
Manufacturer Agilant Tachnologies. Manufacturer Agilent Technologies.
Tyoe Injoction Tower Name 7830
Name 76934 Type MM
Model Number G4513A Location Front
Serial Number CN10120123 Carier Gas Helium
Firmware Revision A10,08 Control Type Electronic Pressure Control {EFC)
Usage Samplo Injsction ( C Purged Iniet Yes
Location Front C C Delector 1
Sydinge Volume (uL) 10 Manufacturer Agilant Technologies
Name Mass Spectromter
Type Mass Spactromater
Location External
Date: April 18, 2023 3:15:25 PM
SystemD: GM2 :;: -, :: ;a,eoza 31525 P

Pges116
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©2022 by Aglient Teshaologies Agllent CrostLab Compliance Services

©2022 by Aghlent Technalogies Aghant CrosaLab Compliance Services
Mass Spectrometer 1 Lo
Electronic Signature
Wanutaciurer Agitent Teshrologies
Purpose
sa vt .
v This signatre page was created and published because the ACE sign.oif actian was exzeuted, which s valiz fof the entire document,
Name 5975C inert X0 with TAD inclucing atiachments. The ACE sign-off bs G Bt two cistingt i £ i
Serisl Nur usto1sI217 sng Tha Aghent has defivered this service understans the meaning and legal status of an
electronic signature. As 8 trakhed offical opsrater, the Agi ive haz znd logon 10 8 CE and
Firmware Revision 50212 sign th (Other e e applied to this document using & Document Content Management of other
High Vacuam System Totbo Pump sullable method cefined in your deta access and conlrol procadures.)
Scouting Run Starderd oFN Std
S €1 Source 1
Hanufacturer Aglient Tochnologies Details
Source Type €1« Inert . FullName of Signer: Supasak Nimsongtham
Number of flaments 2 C C Longed on User Name: supasak nimsongtham@ag]
C ( Swsscrsenose Apri 16, 2023
- Reasn for Signature: Execcted prasocol 2nd pubfished this o6gina! vercion of document
Ragulatory Disclalmer
This cocument provides  seotees 1 verty srd o o . Hhas baen prepsred from our
of aagic o a5 ie T . of s cemelete
. Vaidatisn factars and uss of doss et sacco. Agfest Technolagies mases na
sromizes oc 2 i for any soeci seogram.
. . Warranty
C C gt Tosheaosies makss no warrasty of sny Kind lo (s mararial, nctudng but ot kitad 1, e impied warrantos of merchantabily and flness for
C (e . agtent jas tha nct te fsble for v orfaringdenialor : i conestion wits the
++ turmiehing, performance, or U of s material
Date: Apri 1B, 2023 3:15:25 PI ate: ol 18, 2023 31625 PI
System ID: M2 System i o2
Page /16 Pagedi 15
©2022 by Aglient Technologlez Agitent Crasateb Compliance Services ©2022 by Aglient Technotagies Agfzent Crosstsb Compiiance Services
User Hacre: suprsaknitmsonithem User Macne: supesshalrsongthom System 14, G2
Hesinume: STRUISNC Hestazwa: SCOHISHKC Print Date: Apail 12, 2023 30530 P
ALS GM2 Tasaesen o s ALS G Traneaction og
Time Tesnsactien  Acthdly Type of Travanctisa Optional fomation Tira. Traasazden Aetivity Type of Tramascton Cptlerat Information
s Pectermos St Putermed
Aot 18, TTUIPM At SemiecCreatod  Srssion Hena A B ADATIEPN S0d Eremtion riet Prosaurs Acsuracy - Frod Hiont
A0 ZRTUBPY St Cortigraton Sesson Nora k- resers Canreisdint
~E2BOpL 4= L2000
AHEIB, WATUDIPY AS Engiamant Ueereies U 7T
il “:»..»mrw Aot 1 WIBINPN B Erondon irsi Preseurs Aczurscy - Front Ros Cowntr
-
coda M4 - Prossurs Conroded iniat
~Si250 s L e 12p8
Ao 1B, 2073 21504 PN At Tasloaded Sessien EQP eataizs kot primany
o Ao 18, 00 IAIIPM St Ereaten GC Oven Tompseshan oo
Tap U AE—
N - Ovan JTCLreD
el ¢ C e v v
st 5100025 el 3
EQP Fre Nama: (“ C A8 B TBCSPY Aut Ces GO Oven Temzerators Msreoz Data By
1020251050} ROP Hama: - Rasurazy « 1669 - Temperature.
G5 2BOC-Li>e-13
o Revisan 1GRL2.6) AND <= 10 % sstport iR
BOP deiats for hyphaneind
nchvicus 1G]~ TR e L Ernanton GG Oven Taersarshre RanCaunt: 1
Frapan: P —
Oven-8 200°C. w10
pliipmmining RDe 18 S askeink
L ECH Pl Rama: A 18, 2233 29RQIPN Sud Exsation GG Ouen Terpastore. Hems
(et £251 0L ECP Poidaiwogs
Ha: QRN F IBLCLIm1D
teRecsrmnts] AHD > 1% setportin K
A (B 22T U Era Contraie i PRI RDINBI At ters 0% Over Termprstire Macnss Oale By
A8 20B2ISUPY S OQusteria  Sersien oa Aenasacy -TESO < Terpacatice.
{0na & HOTC- Lie 10
ArE V5, 202I2IEN P Sist Exstuton Syvem npecion edBatic  Noew AND <= 10 % sepontin K
Swtey o4 Creraticn- Tet0 -
Ountatve Tert - Horepens . 5 rmtemm IR B [T G5 Cven Temperatre e Caunt 1
- - O 8 HALC LY 10
AR, VTINTATPN B Sysiaon bupation enc Bagiz RenCaweilt - AXT = 13 % eepsintin K
Saduty wxt Uperstion - 7882« ( C
st Teet - b antpirns - Jof 1L 2B 2UPH St Erweutin G Quen Temperatan Bubidy Nene
7B Terpmranas s Overs-
5 10°C L em0C
Pega 147 Pazedl7
Date: Aped 18, 2023 11825 PM Date: Aprd 18, 2023 31525 P
System ID: Gz Systera 1D:
Pagai0/ 18

Pege 1115




©2022 by Agilent Technologies

User tiams: supasaknimsorgiham

Aglient CrossLab Complance Services

System s G0

©2022 by Aglkent Tachaclogles

Usec Homme: sumask.imacagtnam.

Agiient CrossLeb Compliance Services

Systemu: G112
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TEST REPORT.

J
NAC

[ CUSTOMER NAME

EQRIPMENT NAME

IMANUFACTURER

: HORIBA

|mopeL - APHA 370 |SERIAL N

STANDARD GAS CONCENTRATION (PPM) (CHA) : 5061 PRI CYLINDER RO

CYLINDER PRESSURE (pslg) : 1.600 PSt CERTIFIED DATE . 12705/2020

CERTIFIED BY @ HRGAS EXFIRED DATE 1 12705/2028

TEST RESULTS.

@
@
&

@
@
i

8

&
[
s

=

000" 1606 £

W5 et

(@] ] -
Frassns Trnpoe,

cl—e.:?wv/

CALIBRATED BY ..

CHECKED BY v, it

CHECK LST

NAC

CUSTOMER NAME
EQUIPMENT HAME

MANUFACTURER
TEST VALUES
80, | THC Analyzer ( APHA - 370) uNT BEFORE | AFTER
: v
2 6510
HECI0155C) £7.45 4190,
5

%336 Operetion Mars

73

TECHNOLOGY PROMOTIOX ASSOCIATION (THAILAND-JAPAR) & 3
FQUIPMENT CALIBRATION AND TESTING SERVICES i%ﬂ g. )
NAKARN ROAD S0 18 SUANLUANG, SUANLUANG, BANGROR 10280 %7707 A\
TEL 0-27173000-34 FAX, 0-2715-2484 - vt
catacnion tase

Certificate of Calibration Gertiicate No.: 23€392%

Page: 12
Equipment : H Matar
anufscturers Mettior Tordo This carnficate may not be reprotuced citer thim i i,
exoapt with the prio wiitten approval of the head of
Hodel ; SevenBxceisnce Cosparato Services 3: Equipment Caiibratien and Teating Services
Sarial No.: BE34791£45
1D Not RYG_END152

Condition As-Recelved: Uszd ltom
Received Dates 08 Docomber 2023
Catibration Date: 14 Docember 2023

Reference: 2512-G15308C Submitied by:  ALS Laboratory Group (Thi

) Co. k. Rayong Brash
Ambient Tempuratures {232 23 °C

(s % 616710 Moo 5, T.Macnam Khu, A Piaekdacng.

Retative Humidity:

Rayong 21140, Thatand

Procedure used:  CaiSration were condusted vsing catimion pocsura Mo, CPEAT scoonding 1o EURAMET €915

Condly

4 Refurence glandsnds lnstruments

tnstrument toadal Serigt o, Centifisate No Dus Date
1) Muit-Product Catibrator 55624 2435602 EELDS123 26 Apr 2028

2.This result of catibration was made o6 requested 8t tho pint specified by customer.

3.7 cortdicate is vald oniy 1o the item calibrated on dale and place of cafibration.
4 This Cestficstion is racsstie 1o the Wlematonal Sysiom of Unit maintiined through-

-Natonat instivin of Metrology Trsderd (NIMT)

Cetlrated by -
tssue Date :

e

Approved Signatos

{ |Pramas Prabpeipal
o Nuntaswan Knamchal

1 IPangsagom Boonyapom

B 033131086




Tert. No.: 2383924

Page.: 2of 2
Result of calibration :- (*) Without adjustment { ) After adjustiment
Function: DC voltage measurement Range: 2000 mv
Standard Value UUC” Reading Error Uncerainty
(mv) (mv) (rv) (2pv)
-200.0000 ~188.9 0.1 88
~150.0000 -150.0 2.0 85
~100.0000 1000 2.0 83
-50.0000 -50.0 00 61
0.0000 0.0 0.0
50.0000 500 20 81
100.0000 400.0 0.0 83
150.0000 150.0 0.0 85
200.0000 1698 0.1 68

The reporied uncertainty of measurement was based on & standard uncertainty multiphied by a coverage
factor k=2, providing 2 lavet of confidence of approximately 85 %

UUC*= Unit Under Calibration.

TECHNOLOGY PROMOTION
CORFORATE SERVICES ) EQUIFPMENT CALIBRATION 3
3354 PATTANAK ARN ROADSO1 18, SUARLUANG, BUANLAA
TEL e v FAN

MO TESTING SERVICES

ANGROK 12501

CertNo.: 23CH1574

Page: 103
Certificate of Calibration
Equipment: pH deter
Hanufacturer: Mettier Toledo
Hodel : SevenExcelience
Serial No. : B834291445
10 No.: RYG_END152
Condition Ag-Recelved: Used ltem
Received Date : 08 December 2023
Calibration Date : 15 December 2023
Reference © 2312-0151D8C-3
Submitted by : ALS Laboratory Group (Thatland) Co.,Ltd. Rayong Branch

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

Amblent Temperature : (25 = 2.5) °C
-ofo- Relative Rumidity : {80 £ 15)%
Calibration Procedure : In- house method :
- CP-CHS by direct measurement with standard
vollage calibrator and direct measurement with
certified reference material (CRM)
- CP-CH8 by comparison with standard thermometer
Calibrated by ; Warakorn Lemgaglrakul
ed
Approved by
Approved Signatory
{ ) Saithip Keangmal
{ ) Warakom Lerngagirakul
{ ] Ponpan Paipim
Issue Date : 19 December 2023
The Uncertaintics are for 2 probability of approsimately 95%
el
21183422 4 DOB1ESS
CertHo.: 23CH1574 Cert.No.. 23CH1574
Page:  20f3 Page.:  30f3
Condition of this caltbration result Calibration Results
1. Reference Standarg Instrument  : - Function : pH Measurement
Instrument Serial No.  ID Ho. Cert. Ko, Dug Date Performing three buffors standard curve by using buffor nominal pH (4,7,10]
Iy Dosumen Process ca“”f'“ e g g o Unit Under Standard pH Actual pH | ActuaimV | Uncertainty of | Coverage
) Ref. Standard Thermometer ' IR uty Calibration Buffer Solution Reading | Reading | pH factor
This certification is traceable to the Intemational System of Unit maintained through:~ (mv) (%) X
- Technology Promation Association (Thailand-~lapan) oH Elecrods 2008 7013 1841 0.0045 200
SIN.: 3225368 6.886 .93 . 0.0084 X
2. Certified Reference Malerials : The measurement rasults are aceabls to 8! through CPA chem Lid., 5 9.907 160 0:2 121 7 0.0088 § ?2
ANSI-ASQ Naticnal Accredilation Board, Accredited No. AR-1835 — - - ~ -
. Function : Temperature Measurement
Buffer Sclution Manufacturer Lot No, Exp, date ‘_—""l ) Without adjustiment
pH 4.008 CPA chom 913508 14 July 2025 Tn') rout adjustmen T Prose.
PH 6,985 CPA chem 931050 01 Oct 2024 w;;e! ipment was lnLab\;Expen i
H 9.987 CPA chem 240106 2 . : P et LU AL
P 108 02 Hov 2024 - Serial No. : 3225368
3. This certificate is valid cnly to the item calibrated on date and piace of czfibration. Dimension of probe;
Calibration Reguits -Length: 120 mm
Function : mV Measurement - Diameter 12 mm
Performing standard curve by Fiuke at pH {4,7,10) - immersion Depth : 100 mm
. Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor Calibration Standard uuc* Error Uncertainty of | Coverage
Calibration Input (V) X Point Temperature Reading measurement factor
PH mv mv pH ~ (c) {*¢) ¢y {°c) (£°C) k
pH Mater 4.000 177.48 177.3 4.000 0.058 200
S/N.: B834291445 7.000 0.00 0.1 7.000 0058 206 250 25.003 243 -0.703 013 200
10.000 -177.48 -177.% 10.000 0.058 200
Remark : - UUIC* = Unit Under Calibration
The reported uncentzinty of measurament was based on a standard uncerlzinty multiplied by a coverage
factor k, providing 2 level of confidence of epproximately 95 %.
-olo-
N R
7 Y
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3312 Moo 3, T.Banpa, A Kaengkhot, Sarabur 18110 Thailand.
Sareburi Tei: +66 3627 3086 Fax . +66 3627 3100
Bangkok Tel: +688 G205 6851 . +B69 8247 2380

Weosite - www scieco.coth  E-Mail : calibrate@scg.com Certificate No. T230116

332 Moo 3. T.Banpa, A Kasngkhol, Sarsburi 18110, Thailand

Certificate No, T230116 Page 1 of 4

Equipment : Chamber { Cooling Room )}
Date of Calibration + 25 January 2023
Equipment : Chamber ( Cooling Reom ) Environment : Temperature : 234249 °C
Line Voltage 1 221.4-230.2 V
Manufacturer ¢ MODULAR - . 1 Relative Humidity :  55- 65 %RH
H H
Model : IREVCOHCOO i Condition of this results of calibration :
¥ { 1. Thisequipment was calibrated by insert 16 stndard thermozouples type T into its chamber |, the other one
Serial No. : C00351459 i § standard thermocouples type T use for ambieat - The cali was done in secording
£ T heihs H 1o WIT20 ( based on ASTM E145-94 { Reapproved 2001) and AS2853-1986 ).
Customer Code : RYG_ENCI84 S - All data show below veere finzd values and the initial dets from custonier request . The temperature scale used
was bused on ITS - 90 .
1D No. : T1939A35 2. Reference Swndard instrument ©
Instrument Model Instrument No. Certificate No Due Date
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. { Rayong Branch) e TYPET TRI41-TRISO T222123 3 October 2023
¢ TYPET TNISI-TN160 5 October 2023
34971 50 s 2023
616/10 Moo 5 T.Macnam Khu, DATALOGGER 349704 s $ October 2023
“This certificate Is traceable o2
A.Pluakdacng, Rayong 21140 ) Na(iox{l?l lm\il‘.nt' of.\ﬂcl.mlogy { Thailand J thx: etrological Center ( NSC-TISITIS 17025 CALIBRATION 0244
4. Condition of calibrated item : good
N N . Equipment Deseription
Customer Location : Laboratory Time Constant I Hour . Minutc A 3 °%c
Fresh Al Damper [_JOpen [ Min [ Mediom ] Max
Date of Receipt © 23 January 2023 Mciose
[XINot Available
Calibrated By : Atiphong Rongrat { Technician ) 5. Adjustment :
’\\; ¥ { X} without adinstment ¢} efter adjustment
Approved By 2PN Boonchai Suriyawong (Site Calibration Manager)
7 FEB B
Date of Issue
The inties are for a d p ility of approxi $5%.

Approved By,

Tuis Cerlificate is issued in accordance with the conditions of accredilation granted by the Thai Laboratory Accreditalion
Scheme which has assessed the measurement capability of the iaboratory and its traceability o recognized national
standards and to the units of measurement realized at the corresponding national standard isboratery. This certificate may
not be reproduged otiver than In full except with the prior written approval of the Metrologicat Center,

FRLLIIE
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WISCG &SCG
3342 #on 3. T-Banpa, A Kasngkhol. Saraburi 18110, Thatland 3312 oo 3. T.Banps, AKsengkhol, Saraburi 18110, Thailand.
Certificate No. T230116 Page 3 of 4 Certificate No. T230116 Page 4 of 4

158
1 Measurement Results
10A '
i
i T i 34 Average Standard Reading at each position (°C 3
d Tea l Calibration Point TN TNTA2] TNIA3 | INISE | TN1eS t‘1:~146|'(‘sm 1'.\‘145!‘1‘3‘14911&'\50!'1‘:\‘151 “1’;\':5:
8F : ; P . I 30 303 | 306§ 215 |3 | das | 347 l 321 | 338 } 354 l 345 ] 324 I 334
{ ! . TNIS3| TN1s4] TNISS | TNISG
AT KW 28 128 322 ) 32 )
““““ . i 1A
L e e !
¢ H 1 Chamber ( Cooling Room ) Temperature Distribution
4 i
aale” ' / . Reading (C) R . N . Coverage
T 7 Setting (€ Stability (+ C )| Uniformity ( C) | Uncertainty ( C)
. . A Min, Max | Average Factor &
C=Centre, F=CentreofFace, A=Comer, E=Cenreol Edge 30 28,41 35 120 120 1% 201
- Tl 2 - TNISZ The calibration result apply only the abave eafibrated item.
The result of test was found aceurate 35 shown on date and place of test oaly.
2A = TNI42 13A = TNIS3 The reported expanded urcertainty Is based ¢n s standard uncertsinty multiplicd by s coverage facior & which for a t-distributiug,
A = TN 1A = TNISM providing a level of confidence of approximately 95 % .
4F = TNISS IS = TNISS|
3A = TNI43 6 = TN156] 'y
. Approved By, . %
6A = TNIG PP Yo TR

FF = TNI47

&F = TN

SA = TNISY

TGA = TNISO

HE = TNIS)

Approved By, o




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SBERVICES
534:4 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG BANGKOX 10250
TEL. 0-2717-3000 FAX. 0-2716-9385

Cert.No.: 237W158
Page.: 10f2

Certificate of Testing

Equipment : DO Mster
HManufacturer : A i
Hodel : 5000-115V ;
Serial No. : 4BE10278% § A7
1D No. : RYG_ENOC32 | i
Recelved Date 21 July 2023 i " a1e #4191 g _—
Test Date © 24 July 2023
Reference : 2307-0713D8C-1
Submitted by : ALS Laboratory Group (Thailard} Ce.Ltd.
Raysng Branch

816/1C Meo 5, T.Maenam Khu, A.Piuzkdaeng,
Rayong 21140, Thailand

Laboratory Condition : Temperature (255} °C

Humidity (50t 20) %

Test Preocedure : in - house method : CP-CHZ
by Comparison Technique vith Azide Modification Method

Tested by Walalak Sirithean

‘S’mﬁ“‘ﬁ
Approved by /

Approved Signatory

Cert.No.: 283TW1i5E8
Page. 2 0f 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the Internationa! System of Unit through the reference standards
taboratory of Industria! Calibration Center, Technalogy Promotion Assosiation {Thailand-Japan).

Instruments Serial No. 1D No. Centificate No. Due Date
1) Burelts - 1308U10 23CG1572 22 Mar 2025
2) Balance 1426143764 140RC004 22MM50 20 Sep 2023
2. Stendard Material -
taterial Hanufacturer Lot.No. Assay
Sodium Thicsulfate pentahydrate Merek AM1783316 100.2%
Result :  Dissolved Oxygen Meter Adjustment With Air 100 %
Dissoived Oxygen Probe No.: 15E100464
Titration Method DO Heter
Standard Deviation
{Azide Modification Method) Reading
(mgiL} (mg/L) (mg/L)
818 847 0.0055

This report was certified oniy for the instrument we iested.it is allowable to use for study
the sysiem efficiency,The environmental impact control and present to organization it may concerned
Intend to use for advertising and refarral purpose is prohidited. This report may not be reproduced
other in full,without written approval of the laboratory

(/],,Malee Butkruea
(v} Saithip Meangmal -oto-
{ ) Warakorn Lerngagtraku
issue Date : 26 July 2023
&
g%
I
B 0320211
TECHRNOLOGY PROMOTION ASSOCIATION ¢THAILAND-JAPAN)
CORPORAE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES
$334 PATTANARARN ROAD S 15 SEASLEANG, SUANLUANMG BANGROR 03 Equipment : D0 Meler with Sensor Cert. No.: 23L.M125
THL.O 2737500 20 BAN 2706 6583 CALEAATION 2035 Condition As-Received :  Used item Page.: 20f2
Reforence : 2307-0713DSC-2 e,

Cert, No.: 23LM125

Page.: 10f 2
Certificate of Calibration
Equipment : DO Meter vith Sensor
HManufacturer : YSi
Hodel : 5000-115V
Serial No. : 15E102796 -
1D No.: RYG_EN0032
Submitted by ALS Laboratery Group (Thailand) Co..Lid.

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

Location : TPA On Site Caiibration Laboratory
Received Order : 25 July 2023
Calibrated Date : 27 July 2023
Ambient Temperature © {26210;°C
Relative Humidity : {50:30}%
AC Line Voitage : {220:22)V
Calibrated by : Preecha Hiahin
4t

Approved by : 4"*/

Approved Signatory

( ) Pomthippa Tameyakul
{ ) Malee Butkruea
() Suwit Imjai

issue Date : 31 July 2023

“The Uncertainties are for v s of approvimately 95%

i e

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT0% according o comparison with
Industrial Flatinum Resistance Thermomater { IPRT } into Temperature Bath.
The temporature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceabls Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the Intemational System of Unit.
Remark: TPA: Technology Promotion Asscciation ( Thatland - Japan }

Result of Calibration :- {*) Without Adjustment
Function : Temperature measuremant. N
This i was with sensor. S/N.: 1228475367
Calibration| Immersion | Standard uucr Coverage
Point Depth | Temperaturs | Reading Error Vacertaloty, Factor
(T} {mm) (C) (C) (C) (£°C) *
20.00 100 20.011 18.81 -0.101 - 0.15 2.00

UUC* : Unit Under Calibration

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

-o0o-




TECHROLOGY PROMOTION ASSGC]
COUPGRA

et
CaLpRATIN B2

Cert. No.t 23ThISE2
Page: 1qi3

Certificate of Calibration

Equipment 1 Low Temp. incubator

HManufacturer © Memmert

Hodel & IPPT5Q

Serizl No. ¢ V818 0084

15 Ko, @ RYG_END1S4

Submilted by © ALS Laboratory Group (Thailand) Co Lid,

{Rayong Branch)
616/10 Moo 5 T: Masnam Khu,
A. Fluskdaeng, Rayong 21140 Thaliand

Location @ BOD Reom

Received Order : 29 May 2023

Calibration Date : 28 May 2023

Ambient Temperature (2z6+10)°C

Relative Humidity (502303 %

Calibrated by Kan Patianspungpaiboon
Approved by : ‘éd

Approved Sigr
{ }Pornthipps Tameyahkul

() Maice Butkruza

{71 Suwit Imjai

fssue Date : 7 June 2023

Equipment Low Temp. incubator Cert. No.: 23TMS82
Condition As-Received :  Usod ltem Page: 20/ 3
Reference : 2305-08880C-2
Procedure Used i

Calibration were using caibrats CP-0T02 seeording to dirset measurement

method with Data

quisition which with Resi T Detector { RTD §
The tempsrature scale used was based on {7S-83.
Condition of this result of ealibration
1. Reference standard instrument:-
Inztrument Hodel Serial No, Cert. Mo, Sue Date
1) Oata Acquisition 349728 MYS701371 22LM33 02 Jui 2023
2. Trig certificate is valid only to the item ated on date and place of calibration.
3. This certification is treceable to tha Internationel System of Unit.

Result of Calibestion :- () Without Adjustment
Function of BUC” : Temparature Source :
Fresh air eetting © Cloze Environment during calibration
Beginning Finished
Temp, { °C } 23 23
REL.Humid, { % } 54 55
AC Suppiy { Velt } 223 222
o Ref. 5td.
. Position : 1D Mot
1 18-18RTD-01
2 18-18RTD-02
¢ 3 18-18RTL-03
4 18-18RTD-04
5 18-18RTC-05
& 18-18RTD-10
7 16-18RTD-07
Probe Instaliation Details : Dimension of Chamber © & 22-18R70-08
st 10 om 060 m Sirely | 18-18RTD02
b= 0 e 0 om
c= W om 2 0w
075 m
i

Eguipment : Low Temp. incubator Cert, o 23THE62
Condition As-Received @ Used Hem Page: 303
Reference : 2305-08980C-2
Result of Calibr: { "} Without Adjustmant
Function of UUC” : Temperature Source
Frosh air setting : Ciose
Cafibration] US| wucs | e Overall
Point | Sefting | Reading stability Variztion| Factor
() ey |l ey (£°C} [GRoR] ey L3
200 200 | 200 0013 072 10 2
Cafibration [ .
Point Positicn .
(°c) 1oz [ a3 T a T 75 178 | 7 ] @& Joiel)]| (=¢)
200 | 19547 | 19760 | 19487 | 16523 | 19408 | 20133 | 20.112 | 20408 | 20116 0.30

Average® : Tne averags of 30 values in each posiion,

Temperature stability : One-half of the grentest maximum difference of measured temperature gl any one sensor,
T ity : The of at any sensors and the measurad
temperature al tha reference jotation which are obzerved at the same tme or af as close an observalion time as
possible o the pattern or wilhin the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minkmum measured temperatures throughout obsarvation.
UUE* : Unit Under Calitvation

Note : The reporied uncertainty of measurement was included stability and exchuded uniformity .

e

The reporied uncertzinly of measurement was based on g slandard ancertainly multighed by & Coverags
factor k. providing o level of confidence of approximately 85 %.

~c0o-

TECHROLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e
LBEATION A%D TESTING SERVICES %oy

CORPORATE SERVICES 3 EQUIPSENT
AR PATTANAKAKN KA
L6

PSTANLUANG, SUANLEANG BAMIRGR 1205
7 [EeR

Gert.No. 23CG3704
Page.r 1of 2

Certificate of Calibration

Equipment ¢ Burette
Capacit 50 mi
Serial No. .
ID. Ho. RYG_ENO216
Hanufacturer : Witeg
#adein: Cemmany
Submitied by : ALS Laboratory Greup (Thefland) Co. Lig
Rayong Branch
GIE10 Moo 5, T.Meenam Khe
APluakdesng, Rayoag 21140 Thailand
Ambient Temperature © 20 £ 25 ©
Relative Humidity 50 £ 10} %
Barometric Pressure : 756 mmilg
Calibration Procedure : ASTM E542-01
Calibrated by : Srisuda  Khamtha
Sl
Approved by . [0 N
Approved Signetory
Feapsn Ps

i
¢ J Srisuds  Knamths
{ } Sa-rgeunkam

A ppsegel




Equipment ; Bursite Cert.Ne.: 23CG3704
Received Date : 19 Seplember 2023 Pages 202
Condition As-Received; Used ltem

Calibration Date : 25 September 2023

Reference @ 2303-083508C-31

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments HMode! Serial No., 1D, Ho.  Certificate No, Traceability Due date
1) Balance MS204TS (226356983 140RCOI0  TH2068-012 METTLER 29 Sep 2023
2) Thermo-Hygrograph ~ THDX-CE 00016540 140ECO01 23H1275 TPA 08 June 2024
3) Thermorneter - 15845982  140ECO10 231158 TPA 12 Fed 2024

This certification is traceable 1o 8! Unit

~

The certificate is valid only to the item caiibrated on date ang piace of calibration.

w

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

Calibration result:

Nominal capacity Reading Uncertainty k
{mb}) {miL) 2mb) Factor
10 10.0224 0.0082 2.00
20 20.0084 0.0085 2.00
30 22,9931 0.0089 200
46 35,9810 0.0084 200
50 49.9808 0010 200

3
Remark mt = cm

The reported uncertainty of measurement was based on a standard uncertainly multipiied by a coverage
factor k , providing @ feval of confidence of approximately 95 %.

~olo-

Sartorius (Thailand) Co., Ltd. 3

120 Rama § Road, Huayiwang, Huaykwang, Bangkek 10316 S
Tei: . ‘6@;
RSCTISITIS 17025 —
f L fQ) b CAUBRATION 0426 ““““5
EqilicEie
{ 7y | OS2 . - .
NS W J NIRSUISS of Calibration serowosr :Q%‘l
01l 02 l2025 }
Model Number: ~ MSE224S5-100-DU . Certficate No.: 24B000gbCA- DATE 22 g
Description : Analytical Balance Issued Date:  Friday, February 23, 2024
Serial Number : 0026207038 No.: 229198
10 No.: RYG ENOGO2
H Sartorius Page No. : 10f2

Customer Name : ALS Laboratory Group (Thailand) Co..Ltd. (Rayong Branch)
$16/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd. (Balance Room)
616/10 Moo § T.Maenam Khu, A Pluakdaeng, Rayong.21140, Thailand.

Calibrated By Mr.Chonchai Inthana Calibration
Callbration Date : Thursday, February 22, 2024 Procedure No. : This calibration was conducted by

Using in-house calibration procedure number (WI-C03)
Based on UKAS LAB 1412019

Metrological data : Ambients Conditiens:

Capacity : 220 g Readability: 00001 g Te B 242°C * 50°C
Bumidity : _ST0%RH & _100%RH

Reasons for calibration Pressure +

[ tiew Instataion [ Seice / Regalred  [7] Re-calibration/ Maintenance Equipment Condition: Good Opzrate [ Far

Measurement Method UKAS Publication Ref :Lab 14

‘The measurement uncertzinty siated is the expended y which is obtained from d uncentainty multiplied by the
coverage factor (k=2) to pravide a fevel of t i 95%. Itis In with the Guide to
of y (GUM). Ebration certificate d ts the traceability to Nationat Standards, which

reaiise the unit of according to the tional Standzrd System of Units (S1). Report of Tolerance came form list of
Sarierius Metrologica! Specifications.

Traceability:

Modal Number _ [Description Traceability :Ceﬁﬁca(e No. Due Date
YCS011-522-00 _ |Sartorius weight set img - 50809 E2,.YCS011-522-00 Tcs M23081978 23-Aug-2025
MHB-3828D Humidit ‘emp_Lulron MHB-3828D DKSH C19231845 23-Aug-2024

“This cerif and apply this equipmant on
This cedificate may not be reproduced other than in full
the prior witien approval of the Verification Operation D)
Sartorius (Thailand) Co, Lid.

Mr.chonchai Inlthana(Technicas Manager)
SOP FM33 03 February 2022

Sartorius (Thaifand) Co., Ltd.
129 Rama 9 Roac, Huaykwang, Huaykwsng, Bangkek 10310
Te'; 485 2643 BIB1-6 Fax +66 2043-8367, e-mrai: service.haland aanonus com

: SARTORILS
ICTIE of calibration

Model Number:  MSE224S-100-DU

Certificate No.: 24BCi0069

Description : Analytical Balance lssued Date:  Friday, February 23, 2024

Serial Number: 0026207038 Reference No. : 229195 .

D No. : RYG _EN0002 ) ._
Sartorlus Page No. : 20f2

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
: pisced  |reacout ol the o3, Lo, /20 1A ol maximim Capaciy, plsed e
1 pan i e isusedto i ad
lexeress reproducibinty quartiatveiy, posi R76).
[Nominal Value : (Low Load) 20.0000 199.99928 Nominal vaiue : 100 ]
20 g 20,0000 200.0000  |Tolerance 0.0004 9
Tclerance 20,0001 200.0000
00001 ¢ 20.0000 199.9999
20. 0001 2000000
Nominal Value : (High Load) 18.9998 200.6000
200 ¢ 20.0060 200,000
Tolerance 20.0000 189.9599
00007 g 15,999 200.0001
{ 19,9999 200.0000
Standard Deviation 0.00087  0.00006
Linearity
The Knoariy ¢ Desar " .
Tolerance 0.0002 g
Nomina! Value Conventioral Mass Value | Displayed Value Doviation Uncertainty
© (@) @ 9 )]
0.0 0.0360 0.6100 0.6600 0.00018
005 0.0500 0.0500 0.0000 0.00018
0.1 0.1000 0.1000 0.06000 0.00018
0.5 0.5000 0.5000 0.0000 0.00018
1 1.0000 1.0000 0.0000 6.00018
5 5.0000 5.5000 0.0000 5.00018
i0 16.0000 10.0600 9.0000 5.00018
20 20.0000 20.0000 0.06000 0.00024
50 50.0000 £9.5998 =5.0001 ©0.00019
100 700.0000 100.0000 0.0000 0.00023
200 200, 0000 188.9999 =0.0001 .00032

£nd of Report.

SOP FN. 33 03 February 2022

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

534/4 PATTANAKARN ROAD SO 18, SUANLUARG, SUANLUANG BANGKOK 10250 o e
TELD-2717-3000-29 FAX.0-2719-8484 CavisRanON 6228

Cert. No.: 24TM832

Certificate of Calibration Pages 1013
Equipment : Hot Air Oven REVIEW BY ..
Manufacturer : Memmert é

APPROVED BY. [ et
Model : UFE 500
Serial No. : G511.1572
NEXT CAL DATE. ... 21/09/25 -
1D No. : RYG_EN0010
Submitted by : ALS Laboratory Group {Thailand) Co. Ltd. (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand
Location : Oven Room
Recoived Order : 21 March 2024
Calibration Date : 21 March 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50+£30)%
Calibrated by : Man Pattanapongpaiboon

SHif

‘Approved Signatory

Approved by :

{ ) Pomthippa Tameyakul
{ ) Unnopphol Harachai

) Suwit imjai
Issue Date : 22 March 2024
The Uncertainties are fora p of 95%

centificate may not be reprocuced other than in tull, except with the prior written
Approval of the hasd of Corporate Services 3 : Equipment Galbration and Testing Services.




Equipment : Hot Air Oven Cert. No.: 24TM632 Equipment : Hot Air Oven Cert. No.: 24TM632
Condition As-Received :  Used item Page: 20f3 Condition As-Received : Used item Page: 3of3
Reference : 2403-05630C-1 Reference : 2403-05630C-1
Procedure Used = Result of Calibration :- (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement Function of UUC* : Temperature Source
method with Data isition which viith Detector ( RTD ) and Fresh air setting : Close
Thermocouple Type T. Calibration] UUG- | UuG* | T Overall
Tg?“”""’“"‘f‘“ scale used was based on ITS-90, Point | Setting |Reading| stability iformi Variation| Factor
Condition of this result of c:hhvvahon ) | eyl () (£C) (¢ (c) X
. Reference standard instrument:- 1060 | 1040 | 1040 0.051 0.59 062 | 2
Instrument Serial No. Cert. No. Traceable Due Date 500 T 7560 1 1500 XG 3 7 3
1 ) Data Acquisition MYS7013711  23LM115 TPA 11 Jul 2024 T = -
2. This certificate is valid only to the item calibrated on date and place of callbration. Calibration Measured Temperature ( °C )
3. This certification is traceable to the internationai System of Unit. Peint Position )
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) () 1 2 3 4 5 8 ! B _1o(et)] (C)
Result of Callbration:=  (*) Without Adjustment 1040 | 103.921]103.786 103.757 | 103.759| 103.950] 103.817]104.213] 103.672] 103.673]  0.42
Function of UUC™ + Temperature Source 1800 1179.614]179.270] 179.145} 179.599] 180.001 ] 180.423 | 180.293] 180.629 179.429 1.1
Fresh air setting : Close during Average*® : The average of 30 values in each position,
Beginning Finished Temperature stability : One-halfl of the greatest maximum difference of measured temperature at any one sensor,
27 27 Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
" 57 59 temperature at the reference fccation which are cbserved at the same fime or at as close an cbservation time as
|AC Supply ( Volt ) 222 224 possible to det the pattem or within the chamber under steady-state conditions.
4 B S Overall Variation : The Difference of the maximum and minimum d h i
8™ Ret. Std. ID No.: @ UUC* : Unit Under Calibration
" & inz s Calibration Point Note : The reported uncertainty of measurement was included stability and excluded uniformity .
T Position:| (180)°C (104)°c The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
Wi o T; o factor k, providing a fevet of confidence of approximately 95 %.
o 1 18-18TC-01_| 18-18RTD-01
- 3 2 18-187C-02_| 18-18RTD-02 -olo-
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Installation Details : DI of : L] AECISICS | SE-1RTR-0
as 50 om 040 m 6 18-18TC-06_| 23-18RTD-06
b= 50 o 056 m 7 18-187C-07_| 18-18RTD-07
c= 50 em 048 m [ 18-187C.08 | 22-18RTD-08
Capacity = 0.1 m® 9 (ref.) | 18-18TC-09 | 18-18RTD-09
TECHNOLOGY PROMIOTION ASSGUIATION (THAILARD AR
‘i‘.mj:i:if”‘ 1 L»\:;,Qur-\‘u:\'r‘:.:'\ J:x:t.jfm X,\-ti)n,cx'uu 5 »mfa CartHo.: 25CHI088
'\ - N WAC T TSV
N charaon st Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrumant
Certlo.: 23CH1088 Instrument SeriaiNo.  IDMNe,  Cerificate No. Dus date
3 & * Page.: 1ol 2 1} Thermoreter 9540224  130RC003 231435 10 Apr 2024
- o y -
Cei tEfiCa({e ‘}f C%EE%Y%{!&“ - This Certification is traceable to St Throught Technology Promation Assosiation {Thailand ~ Japan}
Equipment : Conductivity Meter 2. Certificd Reference Materials
Hanufacturer : Matiler Toledo - Conductivity calibration solution, CPA chem Lid., The measurement results are tracasble to 81
Fodel ; 5230 through CPA chem Lid, ANSI-ASQ National Accredilation Board, Arcredited Mo, AR-1835
Serial No. 2241407147 Conductivity Solution Manutacturer LotNo. Exp. date
84.600 uSicm CPA Cham 885120 28 Har 2024
1D Ho. VG EN i
o RYG_Enooz 1413.0 pSfom CPA Chem 913586 14 July 2024
Conditian As-Recaived: Used ftem 42,880 mSfem CPA Chem 885123 28 Mar 2024
Received Date : ot 0 N
» . - Contraf G i soiution by Water bath (25:0.1) C
Cafibration Date : 04 September 2023 3. This certificate is valid only to the ftem caibrated on date and placa of calibration
Reference : 2303-00100SC-7 Calibration resulis
Submitted by © ALS Laboratory Group (Thaitand) Co.Ltd. Rayong Branch Fune onductivity Measuremont
816710 Koo 3, T.Maenam Khy, {*) After Adjustment at 1413.0 pSlem
Afluskdacng, Rayong 21140, Thaland Conductivity Electrods Serial No.: 5823251000
Ambient Temperature © 25 £25 C
Retative Husicity : 561 15 % Standard Before Aftor Cover
Conductivity Solution UUC® Resding UUC* Reading of Messurement factor
Calibration Procedure: in -house mathod | (z) k
- GP-CHS : based on diract measurement by
sing certified nce material 3
using certfiod reference material (CRM) 84,000 uSiem 838 pSlom 5.3 pSlom 662 pSlom 2
Calibrated by : Warakom Lemgagirakul 14130 pSlom 1388 pSicm 1413 pSiom 9.2 pSiem 200
12,880 mSiem 12.41 mSiom 12,63 mSiem 0,086 mSicm 200

Approved by ¢

m,/ Saithip Meangmsl
() Warskorn Lemgagtrakul
{ }Ponpen Paipim

tesue Date

o

~ UUC* = Unit Under Calibration
- Celi constant = 0.546371 em’”

Tre reporied uncertainly of messurement was based on a slandard uncarisinly m
L prowiding & levet of conldence of spproximately 65 %

5 by B coverage

600~




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALISRATION AND TESTING SERVICES
5344 PATTANAXARN ROAD 501 18, SUANLUAKG, SUANLUANG BANGKOK 10250
TEL.D-2717-3000-29 FAX.0-2719-9434

Cert. No.: 24TMB34

Certificate of Calibration

Page: 1of3
Equipment : Hot Alr O Thanitall.
auipmen ot Alr Oven REVIEWBY ., .0 AM,L‘Q wr
Manufacturer : Memmert ;
Model : UF 110 APPROVED BY .. I PP
Serial No.: B423.0853
xreatoat.... 2103125
ID No. : RYG_EN0213
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
61610 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand
Location : Oven Room
Received Order : 21 March 2024

Calibration Date
Ambient Temperature :
Relative Humidity :

21 - 22 March 2024
(26£10)°C
(50£30)%

Calibrated by : Man Pattanapongpaiboon

Sl

‘Approved Signatory

Approved by :
() Pomthippa Tameyakul

() Unnopphol Harachai
/) Suwit Imjai
23 March 2024

ssue Date :

The

are fora of appi 95%
“This certificate may not be reproduced other than in fut, except with the prior writien
Approval of the head of Corporate Services 3 Equipment Galibratian and Testing Services.

Equipment : Het Air Oven Cert.No.: 24TMB34
Condition As-Received : Used Item Page: 30of3
Reference : 2403-05630C-3
Result of Calibratios {*) Without Adjustment
Function of UUC* Temperature Source
Fresh air setting Close
Calibration | uwuc* vuc T Overall 0
Point | Satting | Reading stability uniformity  [Variation| Factor
(C) (cyjey {£°C) {'C) 1:C) k
104.0 104.0 104.0 0.065 0.52 0.90 2
180.0 180.0 | 180.0 0.20 12 20 2
Calibration Measured Temperature ( °C )
Paint Position
(°c) k] 2 3 4 5 G 7 [ 9(ref) | (£°C)
104.0 104.169 | 103.506] 103.898 103.712{ 103.772] 103.730] 104.289| 103.805| 103.798 0.42
180.0 180.701] 178.239] 179.935| 179.998| 180.127 | 180.138 180.895| 179.313 | 180.211 11

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to ine the pattern or within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum i
UUC* : Unit Under Calibration

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

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

-00o-

Equipment : Hot Air Oven
Condition As-Received :  Used item
Reference : 2403-05630C-3

Procedure Used :-

Cert. No.: 24TM634
Page: 20of 3

Catibration were conducted using calibration procedure CP-OT02 according to direct measurement

methed with Data Acquisition which with
Thermocouple Type T.
The temperature scale used was based on ITS-90.

Detector ( RTD ) and

Con n of this result of calibration

1. Reference standard instrumer
{nstrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark: TPA : Technology Promotion Association ( Thailand - Japan )
Resuit of Calibration :- {*} Without Adjustment
Function of UUC*: Temperature Source

Fresh air setting : Close

Environment during calibration

Finished

. 27
1/ . {RECHumId. (% ) 59
2 [AC Supply ( Voit 223
] &
! e Rof. 5td. ID No.: @
H 6 iH2 Calibration Point
$ 8
7 Position:| (188)°C (104)°c
St Stk o
L 17 1 18-16TC-01 | 18-18RTD-01
- 5 2 18-18TC-02_| 18-18RTD-02
3 18-187C-03 | 18-18RTD-03
P 18-18TC-04 | 18-18RTD-04
Probe Installation Details : DI of C : S 18-187C-05 | 18-18RTD-05
a 50 om 0.40 m 5 18-187C-06_| 23-18RTD-06
= 50 om 056 m 7 18.187C-07_| 18-1BRTD-07
c= 50 em H= 048 m 8 18-18TC-08 | 22-1BRTD-08
Capacity= 0.1 m 9 (ref) | 18-18TC-09 | 18-18RTD-09

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
: EQUIPMENT CALIBRATION AND

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

Certificate of Calibration

L s
S

Cert. No.: 24TM635
Page: 10of3

Equipment : Water Bath 7‘ 1 /f,/
Auip REVIEW BY M/ta 4
Manufacturer : Memmert :
Model : WNB22 APPROVED BY. [ RN
No.: 15130848 21/09/25
NEXT CAL DATE oo
1D No.: RYG_EN0061

Submitted by :
616/10 Moo 5, T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140, Thaitand
Location : Wet Chemistry Lab

21 March 2024
21 March 2024

Received Order :
Calibration Date :

ALS Laboratory Group (Thailand) Co.L1d. (Rayong Branch)

Ambient Temperature : (26+10)°C
Relative Humidity : (50£30)%
Calibrated by : Man Pattanapongpaiboon

Slid

Approved Signatory

Approved by :

{ ) Pomthippa Tameyaku!
() Unnopphol Harachai

/] Suwit imjai
issue Date : 23 March 2024
The are fora of 85%

This certiticat

may then in ful, except ve o vritten
Approval of the head of Corporate Services 3 : Equipment Caiibration 2nd Testing Services.




Equipment : Water Bath
Condition As-Received : Used ftem Page: 20f3
Reference : 2403-05630C-4

Procedure Used -

Cert. No.: 24TM635

Calibration were

using in-house CP-0OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
The temperature scale used was based on {TS-90.

Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MYS57013711  23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

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

Result of Cafibration { ") Without Adjustment
Furniction of UUC* : Temperature Source
Heat transfer medium used :  Water

Equipment : ‘Water Bath Cert. No.: 24TM835
Condition As-Received : Used ltem Page: 3of 3
Reference : 2403-05630C-4
Result of Calibration :- { ) Without Adjustment
Function of UUC*: Temperature Source
Calibration|  UUC® vucr Average* Standard Reading ( 'C ) 3
point Setting | Reading Position
(:c) {c) (°c) 1 2 T3 T 4 T 5(ef) (:°C)
85.0 85.0 85.0 84428 | B4.424 | 84.480 | 84507 | 84477 0.18
Calibration] ", ooy | stability | Vo739
point Factor
(c) ey (£°C) k
850 0.19 0.11 2

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

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are cbserved at the same time or at as close an cbservation time as possible
to d ine the pattem or

within the chamber under steady-state conditions.
Environmental AC Voltage Supply Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
(*Cc) ( %RH. ) (Velt) UUC* : Unit Under Calibration
Beginning of Calibration 25 85 222 Note : The reported uncertainty of measurement was included stability and excluded uniformity.
Finished of Calibration | 25 57 223
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
Bosition : Ref. Std. coverage factor k. providing a fevel of confidence of approximately 95 %.
1D No.:
1 4803988-001 ~o00-
1 2 2 4803985-002
~ Stret) 3 4803088-003
vl 3
4 4803588-004,
Sfref.) 4803988-005
Front
TECHNOLOGY PROMOTION ASSOCIATION (THAILARD- 34
CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES CertMo: 23CHB30
£33 FATTANARAKN ROAD SO 15 SUANL, LANLEANT BANGRO! wa Page.: 203
(P T e crsmmN Condition of this calibration result
1. Reference Standard Instrument @ -
CertNo. 23CHE30 Instrument SeristNo, D No, Cert. No. Due Date
Page:  1of3 1) Document Process Callbrator 54030049 130RC116  22E2769 24 Aug 2023
Certificate of Calibration 2) Ref, Standord Thermometer 4502054 110RC0%4 2211306 27 Oct 2023
Tris certification is traceable to the System of Unit at
Equipment: pi Meter - Traceabls to National Institute of Metrology (Thaitand), NIMT
rdanutacturar : Ketter Toledo
[re————— e 2. Certified Reference Materials © The meassuroment rasults are traceabls to 81 through CPA chem Lid.,
Hodel: Seven20oS2 | EwEy T ANSHASQ Hational Actrediation Baard, Actredited No. AR-1835
Serfat No. C221115514
1D No.: RYG_FS0585 APPROVED BY v“,;;[ Buffer Solution Dé;r;x:azmnr Lot Ho. Exp. date
. . H 4,008 chem 863832 28 Dec 2024
Condition As-Received: Used ltam e e olER[E4 2;4 6085 CPA chem 853833 28 Dec 2023
Received Date : 30 June 2023 REXTCAL CATE =705 d oH 10010 CPA chem e62835 28 Doc 2023
Callbration Date : 03 July 2023 3. This certficate is valid only to the item calibrated on date and place of calibration.
Reference : 2305-0384DSC-6 Calibration_Results
Submitted by © ALS Leboratory Group (Thalland) Co Ltd. Rayong Branch Funetion : mV Measurement
816710 Moo 5, T.Maenam Khu, Performing standard curve by Fluke at pH (4,7,10)
APiusksseng, Rayong 21140, Thatand Hominal | Standard Uncertainty of | Coverage
Ambient Temperature : (25 = 25) *C Unit Under Value Voltage Actuai Reading Measurement factor
Relative Humidity : 60 15)% Calibration Input (emv) «
Calibration Procedure ! In - house method pH my my pH
- CP-CHS by direc! measurement with standard pH Meter 400 177.48 78 400 058 2.00
voitage calibrator and direct measurement with SN C221115514 700 000 o T.00 €88 200
centified reference material (CRM) 10.00 -177.48 -178 10.060 C.58 280
- CP-CHE by comparison with standard thermonater

Calibrated by : Warakom Lergagrakui

Approved by :

/3 visice Butkruea
{ }Saithip Meangmai
{ }Warakom Lemgagtrakul

issue Date : & duty 2003

The Uncertafatios are for ¢ i of

A 0055863

ek,

a 1168803




CertNo.: 23CHB30
Page: 303

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

Unlt Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading | pH measurement| factor
(mV) (2) &
pH Electrede 4.008 4.01 182 0.0085 205
S/N.: 2465853 6.986 6.99 10 0.0093 2.00
10.010 10.01 -169 0.0095 200

Eunction : Temperature Measurement

{*) Without adjustment

This eq was with Probe;

- Mode! © InLab@Expert Go-ISM

- Serial No. : 2465853

Dimension of proda;

-Length : 120 mm

- Diameter : 12 mm

- Immersion Depth : 100 mm

Calibration Standard uuct Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
°c) {*¢) (°c) {*c) {z*C) k
25.0 25,003 252 0.197 0.13 2.00
30.0 30.002 30.2 0.108 0.13 2.00

Rernark : - UUC* = Unit Under Calibration

‘The reporied uncertainty of measurement was based on a standard uncertainty multipied by a coverage
faclor k, providing a leve! of confidence of approximately 85 %.

~c0o-

&z DKSH

Certificate of Calibration

Represent to Certficate of Calibration No. C29240007

Equipment:
Moecet
Serial No, (or iD.):
Manufacturer:

Caondition

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

{Mr. Thanathorn Phunook)

Person in charge

The centeate 5 msusd e Aty

Block Digestion Unit Certificate No.: C29240011

KT-20s Issued Date: 22 March 2024
57202100C9/5770200073 Job No.: W0-00020429
Gerhardt Page: 1 0f4

in Condtion Digestion Block 20 holes.

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch})
616/10 Moo 5 T.Maenam Khuy, A.Pluakdaeng, Rayong 21140, Thailand.

Temperalwre: 25 G =

Humidity: 54 %RH %
Voltage: 225 yAC x 17 VAC

ALS Laboratory Group (Thailand) Co.,LId.(Rayong Branch)
( Wet Chemistry Lab )
£16/10 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong 21140, Thailand.

Wr. Thanathorn Phunock

11 March 2024

in house methed. base on by comparison with standard

This certificate is traceable to the S Units maintained ty National institute of
Metroiogy (NIMT}, Thailand through N.M. Technicat Center Laboratory {NTL)
Ceruficate No.: TC22/0080

{Mr_Udon Srichana)

Authorized signatory
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Cenficate No.: C29240011 Page: 20f 2

Fig. 1. Front view
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[OL)

0000000

Locanon of standard

Fig 2. Digestion block
Definitions

Indicating Temperature: *he weerage 1eac) of INGEAING Jew0e WL forns (e vilkgra

1 of tie Sipeston bioth

Measured Temperalure . The average reacng of working S1andars at any pamibons of iscaton

s By el &
09)
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2335
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€z DKSH

Certificate No.: ©29240011 Page: 3of 4
Calibration Results:
Pre Calibrtion
Heasured Correction
Desired Seiting indicating Uncerainty
Locations e c) c Temperature | of UUC
<) ¢
Al 2015 215 15
A2 4012 212 15
A3 3981 19.1 15
A 397.8 17.6 5
AS 3951 151 15
3 396.6 16.6 15
B2 396.1 6.1 15
83 392.9 12.9 15
B4 391.6 116 1.5
85 . 390.7 10.7 5
[ 0 80 0 395.3 15.3 15
c2 3956 156 15
c3 3028 12.8 15
[ 3917 117 15
c5 3303 103 5
o1 3976 7.6 5
D2 3966 165 15
03 395.0 150 1.
D4 3642 142 05
05 3936 138 15

Viatuse s nanans

Dehvening &

vt - 10 Asia and Beyend




¥ e ) £
&z DKSH &% DKSH
Certiicate No : C28240011 Page: 4of 4
Caiibration Results: lussiedsusntwiaiaauauanngl
Without adjusiment
Heasured Correction
A Desired Setiing wwsfilusu WO-00020420
Locations “c ) Temparature | of UUC.
s o whmatesfie: Block Digestion Unit 0 KT-20s
A 3825 75 35 s o 5720210008/57702000
A2 32 74 15
A3 382.1 17 1.5
Ad 3787 7 18 nsramey (3u) aseEDL (a8
45 3783 B3 [
) 3801 ®1 15 11 Mar 2024 sauie 11 Mar 2024
B2 3801 Rich 5 Unii | ind Unis | bind
3% 3766 135 5
51 5763 153 5 Ganeral
= 2 29 kit 1o = o 4 wwi = o
ct 30 e 3801 5.1 5
oz 3501 154 15 @ ju] 2. onsdnen Main Swach @ )
<8 3788 38 S a 3 nsinen Sefector Key =] fal
ca 3782 152 5
s 3773 23 15 o 4 ansudniea Display 5]
T 3805 155 5 o o 5 dnw Hole E
D2 3806 156 15 e
03 378.1 131 15 sl o € anwile ] o i
D4 3787 o7 k& a o 7. anwdueses o
05 3777 12.7 14
3 & anmmwedon n AnwRRaess = o
The End of Ceriificate
dawuniy
tr. Thanatrerm Phunook
Service Engineer
W B s rIaE e s e v
STy e s
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D 2022 by Aglient Technologles Agilent Crosslab Compliance Services
Certificate of System Qualification
Overall inlet Pressure Accuracy Test Status
GC-00 + GCHMS-0Q ; e e e
iPass
System 1D, GM-10 GC Oven Temperature Accuracy
Organization Name ALS Laberatory Group (Thakand) Co., Lid
Orpanization Location 104 Patthanakem 40, Pattanakarn Rd., Kwang Suan Luang, Khet Suen Luang, Barigkok 10259 ; Mome:
H Setpoint Status:
Oste May 25,2023 11.05.07 AM Zone:
E£QP Kame .
£0P Revision GC.02.52, GCMS.02.51 Temperature:
Overat Quatficaton Status: Pass Accirasy:
Agltent Recommenced: ) C
LS Logon Veritication - GC

Logon SESSIONNAME

Overall CDS Logon Verification - GG Test Status

Pass
Temperature:
Ascuszey
lent R 3 it i H
850 Aglent Recommended % setpoitin K 5

% setpointh K [§EX )
Belpoint Status: Pass .. |
Qverall GC Oven Temperature Accuracy Test Status
Overzli System Inspection and Basic Satety and Operation Test Status ‘ Pozs
Pass

GG Oven Temperature Stability

Nama:
HNamo: 7880 Setpoint Status:
Front i SetpointAvetage T

Tempersture: 1i0s 1000333 i

Setpoint Statue: Pazs AR il

Satpoint Aetuzt Stavitey:

inle! Pressure: 250 ps 48 psi Aglert Recommended:

Aceuracy: 01 pai Oversll GC Oven Temperature Stabitity Test Status.

Agent Recommended = 12 e ;
Date: Hay 75, 2025 11:05:07 A

Date: My 75,2023 11:05.07 AN . System GM10

Systam 10: Gr-10 Page 2717
Page 1117




©2022 by Aglient Technologies

Agilent Crosslab CompRance Services

Tune El

Tested Combination1 Front
Name:

Setpoint Status:
Flament:
Setpoint Status:
Flament:
Qverall Tune E Test Status.

Pass

Scouting Run

Tested Combinationt

Name:

Seurce:

Sotpoint Status:

Injection Volume on Column:

Qverall Scouting Run Status.
o o

Instrument Detection Limit

NME 1 External TQ

©2022 by Aglient Technologies

Setpaint Status:

Injection Volume on Column:

Minimum RSD:
Agllent Recommended:
Status:

Instrument Detection Limit
Agiant Recommended:
Status:

Overall Instrument Detection Limit Test Status

iPass

Agilent CrossLab Compfiance Services

ass Ratio Preclsion

Tested Combination? Front

MM / Extamal

a
Injection Tower
Name: [res3a o
Source: {E1- Extractor
Setpoint Status: {Pass o
Injection Volume on Columa: fia du
ArcaMass1
Abundance's
RSD:
Agient Recommendet:

Testac Gombination Front :
Irjection Towar . '
Hame: i i
. -" Overall Mass Ratio Precision Test Status
Saurce: ! Py
- - : 1Pass |
Date: May 25,2025 11:0507 AM
o: May 25,2020 11:05:07 AN Systom 10: Gh16
System 10: GMI0
Pages/17
Page 3717
©2022 by Agllent Technolagies Agitent CrossLab Compllance Services
©2022 by Aglient Technalogles Agilent Crosslab Compliance Services
Sampler 2
Instrument Details Manufacturer Aglient Technologies
Purpose Type Tray
This section describes the as
Name 76034
Details Modef Number G4514A
System Serisl Number CNIBITOI?
System 1D GM-10 Fimware Revision A1103
Manufacturer Agilent Technologies — Notinsialled
Namo 7890 Maintrame 1
Flow Datg Input Manual Data Manufacturer Agitent Technologies
Temperature Dala aput Manual Data or Other Data Logging Neme 78%0 c
C Tested Combinationt Hode! Number G34428 B
Injoction Tecnnique njection Tower Serta! Number CH18153080
Irdet Front Firmware Ravision 80205
Detector External Oven Type Standard
LM Included? Mo et 1
Sampler 1 Manufacturer Agilent Technologies
Manufacturer Agltent Techaciagies Name 7830
Type Irjoction Tower, Type MM
Neme 76938 Location Front
Wodel Number G45134 Carier Gas Hotium
Serial Number CH18180003 Control Type Electronic Pressure Control (EPC)
Firmiare Revision AN02 Purged inket Yer C
Usage Samplo injection Inlat 2 '
Location Front wmanufacturer Agilent Techaclogies
Syringe Volume (pL) 10 Name 7890
Typo sst
Location Back
Carriar Gas Holium
Control Type Electranic Prassure Cantrol (EPC)
Purged injot Yes
Date: May 25,2023 11:05:07 AM
Date: May 25, 2023 11:05:07 AM Systam 10; GM-10
System 10: GM-10

Page 5717

Page 6117




€ 2022 by Aglient Technologles
Datector §

Manufaciurer

Nama

Typo

Lecation

Mass Spectrometer 1

Aglent Tectnolagies
Mass Spectromater
Mass Spectrometer

Exterral

Agilent CrozsLab Complisnce Services

©2022 by Agilent Technalagies

Electronic Signature

Aglient Crosstab Compliance Services

Purpose

‘This signature page was crested and pubiished because the ACE sign-off actian < 5 valid for th &
inclucing sttachments. The ACE sign-of is an eleclroric signature two distinet i g

and The Agilent h this servic hy nd legal statws of an
eloclronic signature. As 2 Irdined official opesator, the Aglient has b unique p: andiogon to ACE and

elaclronically sign this documer, (Cther e-signatures can be applied to this cocumant using a Document Contant Management o ather

suitable methed defined in your dats access and conlro! procedares.)
Manufacturar Agitant Technokegies
Tyae TQ
Name 70000
Detalls
Serial Number US1626L/108
Ful Name of Signer. Natizpat Hangcharosn -
Fimware R G.7000.085A
aro Revision Logged On User Name: natlapat hengcharcen@aglert.com C
High Vacuum System Tusbo Pump Signature Creation Date: May 25, 2023
Seouting Run Standard OFH Std Reasan for Signatura: Executed protocsl ard published this original version of documant
S Ef Source 1
Manwacturer Agilent Technologies
Source Type 1+ Extractor
Number of flaments 2 Regulatory Disclaimer
™ eocument y B o, fthas
of appicabio rapulat ] 2. Th i ¥ cemglate
compiiance package, Vabdation depends upon mary 1actors 81 use of h oes not essure comptance, Agint x
sromses or o 53 45 Sency 3
Warranty
Agient makes o  of sty K to iat, i fimited 19, tha Impied viarrantss o merhantabifty and ftness for (
a partcular purpese. Aglert Techaakogias §naX nct be fistia for emors in o far Incidental oc wihte
forrizhing, performance, of use of this maaral,
Date: Hay 25, 2023 11:05:07 AM
Data: HMay 25,2023 11:05:07 AM Systemio; GM10
System|0: GM10
Paze 8717
Page /17
. ©2022 by Agilent Technologies Agilent CrossLab Compliance Services
©2022 by Agitent Technofoples Agiant CrossLab Cempliance Services
Uker Mame: natzpsthangsharstn Sy
User Hame namspathengshiroen System K G¥13 Heatnsms: ASBKKWILIES P Onie: Way 26,3023
Hostnamo: ASHKKWIIES Print Date; ey 28, 2623 11:68:08 At
ALS_GHAS Tuantacton g5
ALS_GMA0 Transackion g ¢
Ties Tramiion  Actvty Type of Tramaaction Optinatintermation
Tise Tramacion Aty Type el Tammastan Opttonsiintarnation saw Parteenes
un Partormed. Moy R I AU Tadt Exesicn D5 Logan Vertiesfn- 0C «  None
Hay ZLIIIZTNPM Aot SeorCraed  Seston = - Ovatatve st
May22 BB RNPM T Cotgsasen  Sesson P Moy 22,202 2030PM Lot Exncsion O3 LogmmVemieien 00 RunCewnt:1
May 22202312230 P4 Auet Exiesent Utensieg User s PeidBrginot 73 = Oenltatvw tost
ses natagi an wriock ey 23,203 2364800 Sun e Sysem bepecion sndBave o
ot Sadety ond Opersion - 7008+
ey T2, AT ATB I Ausk Ceptosced  Sesvan COP éntsh o primary Gantiazes Teut- o
ke 3+ " .
Fiagatx 2722, 2003 22PN Ene Exeuton Syvan bupection ssd B Fm Cound 4 (
PP eiaOECatgaet Satety oz Opersin < 7060, - °
R ENCL 027 0000, Quatazve Test s setpors
[ st
10202820031, EQP Narme:
Y23 AB/TA Sat exwason et Prossurs Acturazy oot Tods
<ol Reveean 1000282} Mt Prassrs Conreied st
207 ces r bysheraing 8280 il en 1250
eetwaigim i May 22,2020 23522 PK £nd Exsccton Inlet Prostuo Assutazy - Froet Rus Cound: 1
Flo pac 04 Praaare Conesad et
PProftePacksTeMwTanty B 250 o 12p8
RGNS e
) EGF Fin fiame: M2 D 2B e Exacstsn € Over Tempaariee rera
s L2851 00 ECP Acourecy - TE: - Tempmeatica
Hama: $Ovn 5 ZBOC L5710
VeetRacommingt) AND <% 1.0 % aeiport nK
ey 2 ISTERPM B Covgeraion  Seesion Nowm My BRI 2SR P At ous G5 DT WacuaiOes Ertey
Aozirety T - Teempuatrn
e Cuoion  Sesion o - CnSIBEC L3010
ey 22 2PN S Enescn CO5 Logon Verfiation- GC 1 Norn D < 10 % EeprAK
- Cuasiative st [ P Baon T O Teogeraare [ ('
Mg 22,8202 PU S Eraceinn €35 Logen Vertiesnon - OC 5 Neame ey - T35, - Temparsins ~
Ousasianat 0wn - 5:2308°C - on 10
AND < 1% seport K
Moy22 MIITBWAM Bt Exvarion [
rfreten Tewes, Front 531, T
- Busres: - £ Botacier - RSO
Uifva <= 1200% - REDL.
o Tse <n 1005
rasa210
Paze1is
Bats: May 25, 2023 11,0507 A
Bate: May 25, 2023 14:05:07 A Systam 10:
8 : 110
ystem 10 o Page 10117
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©2022 by Agllent Technologles

Usar Karve: natlapatliengetarcan
Mostnams: ASBRKWX265

ALS GM-18 Tramsaction 165 ¢

Agllent CrossLab Comphiance Services

Sysiomid: GH-16
Print Date: May 25, 292 15:05:08 Al

©2022 by Aglient Technologles

User Narre: namiapathengenstoen
Hostnarme: ASBKKWX26S

ALS_GWA1€ Traasaction fog :

Agilent CrossLab CompRance Services

System d: GMAAQ
Prive Date: May 26, 2622 14:65:08 AR

Page 13117

Time Tansscten  Acthity Tyos ctTarsaction ‘Optiansi formation
Time Teamsaion  Acthity Trpa et Transaciion ‘Optionsl ntormation sute Pertormad
ot Perdormed My 2, ODSIBGTPR Ena Exvauton GCOves Temparmure Run Count: 1
May 22, 573 23555PM Bun Euwcton | GG Oven Temperaine [ Accurecy 1290 Temsmrakrs
Accuracy - T83%: - Tamceraies {Oven- 5 10LC- L2110
$Oven 81 4005°C L3510 X80 ex 10 % saortink
AHD <= 1.0 % seocint K
iy 2, 2230807 P Sian Bueciion  Sesulg Rue - bestor Tower, ot
sy 22, 22329960 P  Start [ IntrurentDetecionlimi-  None FHE ML TO: - Seurces - E1-
ipcien Towse, Front M, TO: Exracir PRAZOONS
- Sostca: -t~ Exvackor -RED Spram Prepareton
L threa) <= 1250% - RIS .
(R, Time} <= 1.00% My RLNBIICPE St Beaton  istmec DUt Pece (
( rdocion Tewsr, Front M, -
Ney 2. 2I00PH St Eumcvion Scaieq Run- infcton Towsr, Nore RO — Y
From MM, TG: » Souree: - El- Ligven). < 1200%-REDL
ExvacizePar o GOUS (Rl Ty <n 1.00%
Systam Presaratan . .
My 220D 4TEEPH Tt Bevin  hsmenDestolimts Meee
My 22, 202321034 P14 Stan Exveion skument Deiezton it Nerw njecion Towar, Frond V1, TO:
iockon Tewst, Front AV, T0: - Bouree: €1 Exrocier - RED.
~Soxmon: - €1 Eatraci -RSD LQvea) <= 1250% - REDL
Lidvesy <2 1200% - RDL (Rt Teney <o 1.60%
(ot Tames <= 1.00%
My 22,2003 4030604 St Buoton  GCOven Temparolue Siatty Kone
Map22. 200 31200PH S Exoaiton Wass Reto Predisicn - ecton Ners 730 Terparaturs: Oven -
Tousr,Frert v, TC: £ 100 L:2=05C
Sourom: £1- Extaetse L (RS0
Dty My 22, I ATISZEU. At a0 GC Oven Tanecnors Siabisy Mance: Dz Enly
oven
Mayz2 MBATASN 51 Sxsaton GG Own Temparaney [
Accinacy - 1835 - Temseatirs
<Ot 10050 30 AD Ny 22,2023 L0354 B €0t Ewcrkn  GCOwnTamzemies Swbdy RunCount:
AND <e 10% stocintink 7850 - Toroaretre : Oven-
105G L = 08°C
c i s e womtmn e s ab o o .
: 1OVen-5.10.5°C- L >= 1.0 May 24, 202049013 PM Al AceRestartes  Session None
AND <x 1.0 % setpeintin K
Miy 24,2020 1645 P At AoeClsed  Seaskn Hon
May 22,2923 1980551 Avei oss G0 Owen Temparahra Morsel Ouia Envy
ceunacy -TRSG: - Temperae ey 25,2023 10357 AM Acst AcaRastatns  Seseon None
100 -8 1000°C - L2210 Wiy 25,223 102 AN Ackt SerxmrRosdsd Sesson Norw
20 <= 10 % sepointink
e330419
239
Date: May 25, 2023 11:05:07 AM
Date: Moy 25,2023 11:05:07 A, Systemi: ey
System : G410 Page 12/17
Page 11117
©2022 by Agilent Tachnolagies Agitent CrossLab Complisnce Services
©2022 by Agilent Technelogies Agiont CrossLab Compliance Sarvices
Usor Name: nsnapst bangelarosn Sysam i Gie1o
User Rame: matapsthengeharacr Systemid: GHtc Heriname: ASBKKWX2SS PrintDate: Way 25, 2023 11:05:08 AR
Hestnama: ASBKKWIK2GS PrintDate: May 25,2023 105:63 At
ALS_OM10 Transction log :
ALS_OMA0 Teaneactionlog
Time Tanscion  Activily ype ot Tansaction Optnalinformation
Tirs Transacion  Activiy Trpa of Transaction Ostonalformation siate Parfermes
kLU Partormed Vey 255023 1028 S A% Aut [ Sccuto Run - viocton Toutt, st flat Poth
Hay 25,2023 TATAR et Quiltaston | Seston ) Frock M, TC: - Sasrcar- €+ DaassHImaAGOURTEYS
Exvacior PencfGOMS  Whe0Q202050_010
May 26,2020 102716 AN St Exeaton Tune E1- 7506 TG: - Scurew » Nonw ot
€1 Extack Flamant 1
(Qustaive o seponts N2y25.2023 102826 A% End Exccuin Scoutng R bfocscn Towsr, Run Caurd 11
ansiciaind) Pt ¥, T« Saxrcn: i«
Extactor. Pan Sl GEMS
iy 25,2020 10242 AN Stet Gewior  TonE.TREOT Nene e reraion
&5 Extucto Fram
(Quaiatve- o sepsia M3y 25,2923 102925 A4 S Executien Vet Deon Ul Nons (
C. assactsiod) iecton Tows, Froat 1AL TQ: .
Moy 25,2023 10226 94 Era Gucsion  TunwE1-70000 T - Soom: R Coort: | [ iowpiions
£t Exvacia Framant U
(Quskathe - Hosecils (et ey <= 10%
ansosiniod) 13725,2023 103000 A Aokt Date iatrameriDeacontint- Ot ea Pain:
My 25,2022 1027:57 M an Boclen  Tune EI-70K00TC - Seure s Niom iy &’:‘“"“:‘;zf‘:“:
€1 Extacir Frament2 : a0, £
(Quattsive - Ho swpcints L sl ex 1200%-RSOL
et Tinek <x 1.00%
swocsta
. 148y 25,2523 103000 A% st Data It Dsactonlirk+ Datn thes Par:
My 25,2020 102007 A End Exarusen Tora £1- 70000 T0: - Sowes: - Rum Courd § o oty 0 DGO aHS
. Ef;“m’:‘:‘_’ﬁ;‘::u « Saurcs: B Exiactor - RED AgHent00,_ 2023401002
Lipvosy: <= 120% - RSOL
srcsaed Rt ey <= 120%
May 25,2023 62803 AW Seert Exerion Soautng Run - Inection TM Hore May 25,2020 (06RO A0 Aucit oas Insvument DetoctionLimit=  Data foes Path:
R, 1G-Gow-B- eincien Tower, Frent AL, TC: DAMBEsHONSNGEA S\t
e renion ~Secrce: -l Exasier-RSD. WienfQ_ 2020001, (010
Lhceay <= 1200% - REDL
ey 25,2020 102817 AM St Excauson trmacs Dakecton Uimt-  Nori (Rm. Timek <= 100% .
i 13 wmmmmm sn on vsowines. ot C
me‘;‘w gty Ifection Yewsr, Frcnt MM, TG D WaeatriesGOMB Sl
~Sourcn: -\ Extmsios-RSD. Wierio0_2023V0L 204D
e, Timsk <= 1.00% Liareal o« 1260% - ASOL
ey 25,2023 10280 St Geaen  Scouing Run biacton Tewm, Hone (Ret. Tima: <= 100%
FrontHMI,TQ: - Soures - -
Exracr- Fan of OOU3
Systom Precarason
Page6io
Pipasis
H sy 25, 2023 110507 AN
Dats: May 25, 2023 11:05:07 AM i Systom 10 GM-10
System 10 am10 : Page 14117
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© 2022 by Aglient Technalogles Agilent GressLab Compliance Services
Ui ame: rtiapatiangehwonn Sy G
User Hamma: rattapathangzharcen Systoes H:GUD Hostnime: ASSKKHA2S Pring Dater My 25, 2923 110868 A%
Hestnsmat ACBRKWNZES : sy 28, 2073 17:0508 AN
ALS_GMAO Traneacson tog:
ALZ_GMA10 Tramsacton og:
Tine Tasction  Activiy Tyee ef Teansaction Ostienalistormatisn
T Trmsection Aty Type ot Trnsactian Optecatintormation suse Fastorma
State Partermed Moy 25, 2023 10WITAN St o Wazs Ratio Preciien » jacion. Kana
Hay 25,2073 10HBI MG e oata et Cemtion Lot - Owta s Pt Tower, Froot MV TO: -
Fseton Tews:, Fost 11, TQ. DAAISScon BONTNS Sowzer E1- Bxractor-L RSO}
~Sowes:. B Bxractr - RED Vighert00_ 2027101, 0050 e
Lipreay <o 1200% - REDL
e Trony <= 17% Mey 25, 2023103043 AN Autt oum 10258 Rati Preciekon -
Tewer, Frent 121, TC:
Hay 25,2021 1230LD AM Ausi Dex testrumere Detectondints  Data fxs Puh - H Source: Bl Exacir - L {KED}: VghontOQ_20250R7 91.0
Fiscton Towsr, Frort MU, TQ: DiMmsctinisnGOMSITEa s00%
+Souca: <1 Exaar. RED Viern0Q 20208 8050
" L A:'-Eu:m;sm e by 25 23 103043 A Aot Dis 12235 Raso Pracison - acson Duts fias Py (
( g ‘ e e ecuaress
- (et Temsk <234 Source: £l Etracker 1 (RS0 gk OQ_02SNAP €20
sy 78,2323 10620 A Autt L tsnenam Drioctonlied . Data FeaPa: gy
iecton Towsr, LTQ: DIVsasHoriarOCHEt
A g Vet um i s om R en- s e
e B S ; Towr FEnlMLIG DsraAGCUR R
ety e 120% 2;.:.:«.%«.:.(@), V£ ZTTRP D
" . Desocsontint- fezpan:
Mo 282523 0IWAK At i “‘”f";&m n.:x e Zﬁ,‘ SIESPEN M8 25,2023 103540 AU Aesit oate o3y Rt Precisn - brection Deta Bus Pt
iecton roet MK, TC: DANSISHURAGTNGIT
yeeion - Exsack RED WO, 2033001 (A Tower, Front MV, 1Q: - OatesatontsdGOMS ate
{Areak <= 12.09% - RSDL f:mi ‘;;:hmmmm WRRLOC R23NRP 34D
{Ret Tewo). <= 109%
9.‘ 2O o #4248 Rk Precidon - acton Data bes P
ey 25, 023 16200 A Aok [ iinmert Deeton vt~ Detafiee Poth: 23926, 2023 102043 A% P b
nfocton Tewee, Frent AL TQ: DAassHents U GaED e RS
8ot Birocer RED AGRenOQ_I0DL 000 (m”m‘ ~Brtacor LRG0 WehetiCO_20INAP.S
L sk <= 1200%- REDL
. Toms} < 1.00% 144 28,230 10 I0AB N At oea Msss Raso Precton - nection Dot s Pain:
Tawer, Front 1, 10x - [
Ay 25,2073 103001 AV R ot fmineormDthesionLst. Do Ses et o e v (553 et 2o oo
ieckon Towsr, Frort A, TO; DAMasabiurie AGCHSiats S = proviey
+Seurce < El- Dtracior RS0 Wofari00_ 2020 C10.0 -
Linven): < 12.00% - RIDL Ky 28 2003 103057 A Ene Executon Mraes Ao Precsion  jscken R Cound 1 1
{RaL Tevak <= 150% Tower, Frontha, 7Gx«
Sausoe: B~ Evvactsr - LIRSSE
ey 26,2922 S0V AM Ent Encuen tonecntDetscsonting - en Court:3 5o
iecten Towsr, Fioet AR, TG
~Bearee: - £ Exvactor - RSO My 25,2623 103107 AN End Qusttestien  Seasion =
Lhmayox (2.00%- RSB L
(Rt Teval = 1058
a0
Peatie
Date May 26,2023 11:05:07 AM
Date: May 25,2623 14:0507 AM System 10: G0
System 10: Guto Poge 16117
Page 15117
e
) }  Bera Scientific Co., Ltd.
©2022 by Agilent Technologies Agllent Crozslab Gompllance Services '/ $68 U Chu Linng Busdog FlooeT Ramust
vl Siorn Bangrak Ranghek Thetens 16500
Tel: 026324300 Fav 1 (263754557
) Bare Scientific  wew bursezentic com
User bsmeas ratizpsteagenarmen Sysemig:Gre re et
Hostrane: ASBRKYVK2SS FrintDate Moy 25, 2033 11,0509 25
ALS, GM1D Tranaacliontog é: g- fv - o s .
v e
ertiticate of Calibration
Tiema Tewnsacten  Acty Type of Tramsaction Opisnsinfarmation
suw Pertarmad
= ez AN S Sasion e 1 Hmber of Sagaie) Toly
#aay 25, 3923 103082 Repering | Certificatz No. 8SCC-UV-387723
Sy 25, 2073 1A At Reportg Sesasn Z:;w i Equipment UVAVS Spectrophotometny
H todet Uv-180%
anufacturer Shumagau
Serial No. AT1452008533C0
1D Ho. BKK_ENGOS
Date of receipt 15 September 2023
Date of calibration 15 September 2023
Date of issus 22 September 7023
Custermer name ALS Laboratory Group (Thatand) Co , Li
Address 404 Soi ki 40, FRoxss Suen Luang Banghoh 10250
Temparature (23424 7)°C {On 518}
Humidity 55 8- 51 2) %RH (On a6}
Equlpment condition  Gooo Operaton
i Calinration Location Organg Prep
Caflbrati ure infouss 00 WRUV-02-D1 basod on ASTM E275-01
P Traceabiiity Wavetength Atcuracy s raceabie 1o contdicate No
- Prswment Atcuricy s raceabie o cendcats No
Strmy Light is Iraceabie 1o cortdicale No 85008
The above cendicats are travebis to 51 unt heough Stama Scien
{URAS seeresited catbrston aboralony NO 0550)
Caiibrated by Mr Wanchane Janicay
Pazenls

IS

S

HrKanshit Chioothep
B Teckveat Manager
Date; 1325, 2023 11:05:07 AM ;

System ©: (220

Page 17717




Bara Scientific Co., Ltd,

I B
Bara Selentific wwwbamsonotic com

Certificate of Calibration

Certificate No. BSCCUV-367/23 Numbet of Pags(s) 2013
Calibration Results:
1. Wavelength Accuracy
i Certified M 1
! Wavetengin (omy UC (nm} Error (nm) Uncartainty (+nm) |
i
| 24170 24157 003 518 ?
23402 33403 001 018
41853 418.50 005 018 I
; 57299 573.14 015 018 |
H 879 41 879.21 020 018 ]
2Photometric Accuracy (UV)
Wavelength Certified
) w wuc (&) Error (A) Uncertainty {2A)
238 00000 0.6000 0.0000 20075
07467 07480 -0.0007 0.0075
257 00000 00000 00000 00075
68662 08546 00016 00075
313 00000 0.0000 20000 00075
02004 02008 00004 00075
250 90000 0.000 0.0001 00075
06429 06415 00014 00078

"CNR = Customer nof request

FILUV.T0807 Rey 01 (230463

Bara Scientific Co., Lid,

QL8 U Chu Lizng Busdng Flowr 7 Ramad Rosy
Siiom Bangrok Banghok
~' et 026224300 Fax 024
Bara Scientific  waetemasmentic com

Certificate of Calibration

Certificate No. BSCC-UV-387/23 Numbar of Pagels} Set3
Calibration Results:

3.Photometric Accuracy (Visible)

W’::’;")‘g‘“ Certifiod “ UUC (A Ercor (A} Uncertainty (34)
0.0000 0 0000 0.6000 00042
4200 05783 05793 60010 0.0042
07628 07624 00004 00042
1.0205 10216 oooie 0.0042
00000 ©0.0050 0.00452
4300 G562t 00004 00642
07455 00003 0.0042
09985 00004 00042
0.0000 0.0000 Q0042
50 o527 00002 00042
06380 -000307 00042
08487 -0.0001 0.0042
0.0000 00030 00042
5461 05207 00004 0.0042
08973 -0 0013 00042
0.595¢ -0 0015 00042
00000 [rcad] 00042
5900 05544 006006 00042
0.7253 -0.0017 00042
10942 00017, 00042
00000 00000 € 0042
6350 05618 -0 0004 0.0042
0€927 -0 0018 00042
1.0881 G001 00042

*CNR = Customer not request

4.5vay Light'

H Standard T Unit Under Calibration{UUC) i
| cuteoff (nm) | ) | ission (%1) | [N}
f 200 8630 11nm | 20055 | 09770 1 20104 i

The Stray Ight tranemission reference 15 leas than 1 0%T and Stray kght absorbance referance is gealer than 2 004
*Stray Light not NSC-ONSC Accredited.

T uncertenty 5 bate 66 8 ANTIT WGEREAY Ml fagior ko2 provaing 2 feves of confidence of approsmsiely 95%

~*End of Certificate™

FAMUVT08.02 Rev 07 23036

BKK_EL0026

et Techaglegees (ihatand: Limited Tet <B82 637 6383
U CHULIANG BLDG 22 NITAD fax 862 632831
Agilent Technologios 556 2244 £ ROAD SIL0N BANGRAX

Bnghot 1953

Customar Contact:

Customar Purchass | Custemer Rumber:

Order Homber: 70371013

i Service R et ‘Szrv':em uest Date:
TAX 1D 103540004859 ervice Regue res Be
Chanatiagar ImchomBatsglobal com
27503058 - [,

Servics Order: Service Confirmation:

6005041263 5505338201

inveice To:
e

Direct Inquiries

Delivery Site: Contact Name: cue cantact
ok €5 Contzet E-mail cec-smBagilent com
Coniact Telephone. <652 637 6363

Conta Fax +652 632 4338

Lecation
Rosm
Bidg
Lab
Bept

g @A
THHE Koo Tha: Baok POL

Poge 1 ¢t 3

Service Confirmation Number: 6905336201
Service Confirmation Date: 12.122023

Service Instrument:

Model | Model Description Serial Number | Systam Handle Parent Assst
Humber

SYS-IM- ICPMS 7700 Sysiem Enhanced ICP MS 7700 {HPLC)

TI00E

G1316A | 1260 Thermostarted Column | DEACN12300 1CP MS 7700 (HPLE) | SYSIMTT00.E

SYS-IM-7700-E
 SYS-IM-TT00.E |
SYSIMITO0E |

513288 1260 Standard Autosampler
613118 1260 Quaternary Pump

| DEAACT1038

GI281A | Agilent 7700x 10P-MS [ap12081612
Service ftems:
ltem | Service/Part # | Description Qty | Entidement ! Service Start Service End |
1000 |0 Enterprise Operational | 100 |Agreement 12322023 12122023
Quaffication Entitiement
0%
covered
1010 (51855850 ICP-MS Checkout 100 | Agreemert
Solutions Entitlement
100%
cavered ]
Additional Information:
Page 2ol 3




Service Confirmation Number: $305338201
Service Confirmation Date: 12.12.2023

Service Iaformatian:

Problem Description:
WU-0Q-IM/HPLC-7700-5001143213

Service Provided:
Perform 0Q Hardware contra! test CSD logon, Autosample, ISIS, Auto tune . BG and Stebility. After done the
nsteument BKK_ELDO2E calibrated pass afi,

Service Overview Code:
Reason Code: Scheduled Service

Diagnosis Cox cheduled Service

Resslution Cade: Scheduled Service

Reported Hours: Travel Hours:

60 18

Customer Fisld Service Customer Field Service Date:
Representative Name: Repressniative Signatura: 12 Dec 2023
Panthep Kurssathais ;

Customer Namo: Customer Signature: Date:
Supakwian Mak 12 Dec 2023

Bphec .

Additional Comments:

Page 3of 3

%100 3. T.Banpa, A Kaengkho!, Saraburi 18710
phone @ +88 2 585 §782-4  Fax . +66 2 586 5109

Website : www.scieco.coth E-itail - calibrate@scg.co.th

Certificate No. T231676 Page 1 of 6

Equipment : HEATING BLOCK

Manufacturer . Environmental Express

Model : SC 196

Serial No. : 6974CECW3285

Customer Code : BKK_EL0054

ID No. 1 TS5306A3

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

104 Phatthanakan 40, Phatthanakan Rd,, Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
Customer Location : Acid Digestion Lab

Date of Receipt : 13 September 2023

Calibrated By Sane? Musikawan ( Site Calibration Manager )
ey

Approved By : / Sujjar Naknakred (Site Calibration Manager )

Date of Issue :

The uncertainties are for a

p itity of approxi 95%.

This Certificats is Issusd in accordance with the condiions of accreditation grented by the Thai Laboratery Ascrediation
Schems which has pesessad the messurement capabiiity of the laboratery and itz tracesbiflly fo recognized nationst
standards and 1o the units of realized at the national stendard labaratory. This centificate may
not be reproduced other than in full except with the prior wiilten apgroval of the Ketrological Center,

FALLIZ 109 3

SCG

cuvent.SUn0%s MATIRIMS

A
[P

3312 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924  Fax : +65 2 586 5109

Website 1 www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T231676 Page 2of 6
Calibration Report
Equipment : HEATING BLOCK
Date of Calibration 1 22 September 2023
Environment : Temperature ; 218231 °C

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

Condition of this results of calibration :
1. This equipment was calibrsted by insert 20 standurd thermocouples type T into its chamber | the other one
standard thermocouples type T use for mmbient CThe
w WI-T20.
All dara show below were final values and the initial data from customer request . The tempersture cesle used
ssed on IT8 - 90

was done in according

Reference Swndard [nstrument ©

o

fnstrumnent Instrament No, Certificate No. e Date
T T230014 17 January 2024
T T230014 17 Junuery 2024
DATA LOGGER T230014 17 january 2024

This centificate is traceable w1

w

Nations lastitse ology ( Th

fzaxd through Movological Center { NSC-TISIFTIS 17025 CALIBRATION 0244

=

Condition of calibrated itzn © good
Equipment Deseription ©

Tiene Constant 2 ewr 20 Minue ar_95  °C
Fresh Air Damper [ Open [ _Jatin [ Mediom  [] Max
[ J¢iose
(Bl Not Avaitable
¢ b owithout adjustiment X

Approved B

5

Pt 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 16110
Telephone : +66 2 586 57982-4  Fax : +66 2 586 5109
\Website : www.scieco.co.th E-Mall : calibrate@scg.co.th
Certificate No.  T231676 Page 3 of 6

FRONT CONTROL .
~
Approved By. ks

FALL13 [08730.05.87




33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110 k ?*f%! 3 i m:»wm%;ﬁs 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone | +66 2 586 5792-4  Fax : +66 2 586 5109 Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
Website : www.scieca.co.th E-Mail : calit co.th Website : www.scleco.co.th E-Mail : calibrate@scg.co.th
Certificate No T231676 Page 4 of 6 : Certificate No T231676 Page 5 of 6
; Report
Measurement Resuits Measurement Resuits
Calibration Point Average Standard Reading at each pasition ('€ ) Calibration Point Aversge Standard Reading at cach position ('C )
RI Holel-Hole6] TN21 TN22 TNZ3 TN24 TN25 TN26 RI Holel-Holes| TN21 TN22 TN23 TN24 TN25 TN26
CAL POINT Max 95.01 9441 95.20 9541 6451 9547 CAL POINT Max 105.23 0432 105.43 10525 10444 10827
95 Min 94.57 9395 2475 9452 94.72 108 Min 10494 103.95 10518 105.04 10411 19496
Average 9479 9415 94.98 95.17 9495 Average 105,09 10413 105.29 105.15 10428 105.12
L R2 HolcT-Hole12]  TN27 TN28 TN29 TR30 TN31 TN32 | R2 Hole7-Holel2] TN27 TN28 TN29 TN30 TN31 TN32
Max 95.36 95.43 95.19 95.15 95.33 9457 Max 195.30 105.12 105.18 105,22 105.12 105.16
Min 9494 94,95 91,72 94,71 9490 9457 Min 10511 10492 10456 105.00 10392 10597
Average 9515 9519 9496 94.9% 95.13 94.77 Average 10520 105.02 105.07 10511 195.02 105.06
R3 Holel3-Holel8! TN33 IN34 TN3S TN36 TN3T TN3g R3 Helel3-HolelB] TN33 TN34 TN3S TN36 TN37 TN3S
Max 95.37 95.50 95.22 95.21 95.33 95.31 Max 10537 105.63 105.02 104.50 104.69 105.19
Min 94.99 95.09 9478 94.82 94.5% 9496 Min 105.17 10537 1047 104.50 104.50 105.00
Average 95.18 9530 95.00 95.02 9511 5.13 Aversge 19527 195,50 16438 10469 104.60 105.09
l R4 Holel9-Hole24|  TN39 TN40 TN21 IN22 TN23 TN24 R4 Holel9-Hole2d] TN39 TN4O TN21 TN22 TN23 TN24
Max 95.59 94.42 94.52 94.24 94.63 9467 Max 10831 104.43 10641 10471 10563 10582
Min 9521 94,06 94.13 9358 93.28 542 Min 105.08 104.22 106.15 10441 105.37 105.56
Average 9540 $424 94.33 9106 9445 9147 Average 105.19 10433 105.28 10356 165.50 10569
RS Hole25-Hole3Bi  TN2S TN26 ™2 TNI8 TN29 TN3G RS Hole25-Hole30] TN TN26 TN27 TN28 TN29 TN3G
Max 95.19 95.38 9293 95.30 95.14 9503 Max 10495 10626 103.34 10578 105.59 108.87
Min $4.83 95.03 92.56 94.95 94.79 9470 Min 10467 10596 103.08 10556 105.36 105,658
Averuge 95.01 95.20 9278 95.12 94.96 9457 Average 10451 106.11 10321 10567 10548 10577
i R6 Holedl-Holed6] TN31 TN32 TN33 TN34 TN3S TN36 R6 Hole31-Hole36] TN31 TN32 TN33 TN34 TN3S TN3G
Max 9463 94,90 917 9431 9124 93.87 Max 104.75 104.86 104.80 10520 10450 10439
Min 94.24 9455 9444 93,95 93.92 93.56 Min 104.54 10463 104.59 105.00 10432 104.15
Average 9443 9472 94.60 9414 94.05 9371 Average 104.65 10475 104.69 108,10 10341 104.28
R7 Hole37-Holed2]  TN37 TN3§ TN39 TN4g TN21 TN22 R7 Hole37-Holed2| TN37 TN3g N3G TN4g TN21 TN22
Max 94.30 9544 94.04 9381 9489 9535 Max 104,30 104.90 10455 10465 104.88 10485
Min 93.95 94,05 9367 93,48 9439 9490 Min 104.09 10472 104.66 10449 104.63 104.52
Average 94.13 9424 93.86 93.65 94.61 95.12 Average 10419 104.81 10475 104.57 104,76 10468
R8 Holed3-Holed8] TN23 TN24 TN25 TN26 TN27 TN28 { R8 Holed3-Holed§) TN23 TN24 TN2S TN26 TN27 TN2E
Max 95.99 95.63 95.28 95.29 95.45 9487 Max 10571 10883 10539 10561 10542 105,19
Min 95.57 95.15 9482 94584 94.99 9448 Min 105,45 10561 105.14 105.27 105,18 104.94
Average 95.78 9539 95.05 95.07 95.22 94.68 Average 10558 10573 105,27 10544 10530 105.07
'»(’\}/’
Approved By. Approved By. Y .
FAMLI3 1087300557 FM-LI3 108300557

: > Metrology
r?ﬁ%g@ S ECO Senvi — g @lscc SCI ECO Services Company Limited

G

P e N 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
HSC-TISLTIS 17025
Telephone : +66 2 586 5792-¢  Fax : +66 2 586 5108 Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 CAUBRATION 0244
Website : wwnw.scieco.co.th E-Mall : calibrate@scg.co.th Bangkok Tel: +668 8205 6851 . +S§9 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com
Certificate No. T231676 Page 6 of 6
) Certificate No. T232160 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Meusurement Results:
Manufacturer : KOLDTECH R —
REVIEWBY ...
Model : KM 320
HEATING BLOCK Temperature Distribution ROVED BY ..
Serial No. . TBN-1012061/05 Aee )
. Reading (°C } 3 . NEXT CAL DATE Pylollﬁ‘)
Setting (C) Stability (£ €'} Uneertainty (£°C ) Customer Code : BKK_ENO0167
Min , Max Average -
1000 10031005 1004 026 o051 ID No. T2463A3
107.0 10701071 1074 0.9 078 Customer . ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

* The quoted unceranty exclude * uaiformity ” Khet Suan Luang, Bangkok 10250
The calibration result zpply only the above calibrated item
“Fhe result of test wzs found accurate 35 shawn on date and place of test only. Customer Location : Laboratory
" e uncertainty is based o 2 stz e factor & winid distribution, provid
The reported expandzd uncertainty is bascd on & standard smcertainty multiphed by a coverage factor & which for 3 -distribution, providing Date of Receipt . 29 November 2023
4 leve! of confidence of approsimately 9
Calibrated By : Atiphong Rongrat ( Technician )
Approved By : !‘ !E n /Boonchai Suriyawong (Site Calibration Manager)
09 JAN 200

Date of Issue

Approved By,

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

This Certificate is issued In accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceabllity to recognized national standards
and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrology.

FALLY3

FM-L14 119/18-08-66




Metrology

SCI ECO Services Company Limited e
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thatland. CALIBRATION 8244

@ISCG

P; 2of 4
Certificate No. T232160 age 2 of

Calibration Report

Equipment : Chamber ( Cooling Room }
Date of Calibration 6 December 2023 .
Environment : Temperature : 234249 °C

Line Voltage :  221.4-230.2 V
Relative Humidity :  55-65 %RH

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient . The cali was done in according
to W1-T20  based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initiel data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T230773 10 April 2024
TC TYPET TNI71-TNIS0 1230773 10 April 2024
DATALOGGER  34970A T149 230773 10 April 2024

3. This certificate is traceable to :
National Institute of Metzology { Thailand ) through Metrological Center (NSC-TISI-TIS 17025 CALIBRATION 0244

4, Condition of calibrated item : good
Equipment Description :

‘Time Constant 1 Hour 30 MinweAt __3_°C
Fresh Air Damper [ JOpen L jMin (] Medim [ ]Max
| Close
[X]Not Avaitable
5. Adjustment :
( X ) without adjustment () after adjustment

Approved By. M

LU LS

FMALLS 118/18-08-66

Metrology
SCi ECO Services Company Limited
NSCTSLTIS 17025
33/2 Moo 3, T.Banpa, AKaengkhoi, Saraburi 18110, Thailznd. CALIBRATION 0264

©/SCG

Certificate No. T232160 Page 3 of 4

Calibration Report

1SF
i
10A ) ;
¢ T 3A
i !
(AYIN
P
BF, HEN] 4F <
Pt -
st
T
REEEEEE L P, L
. > 144
. ne“ioac !
4 . H
, H
’ H
. H
241 ! z
] 7
16E TE SA

C=Cenue, F=Centreof Face, A=Comer, E=CentrcofEdge

1IC = TNié! 12F = TN172
2A = TNi62 13A = TN173]
3A = TNI63 14A = TNI174
4F = TNig4 15F = TNI75]
5A = TNI6S 16E = TN17§|
6A = TNI66
7F = TNI67
8F = TNI68
9A = TNI69
10A = TNI70
HF = TNI71

Approved By, M

FM-LIS 118/18-08-66

Metrology
SCI ECO Services Company Limited
HSCTISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thalland. CALBRATION 0268

©|SCG

Certificate No, T232160 Page 4 of 4

Calibration Report

Measurement Results

Aversge Standard Reading at each position ‘cy
l Calibration Peint [ TN161| TN162] TN163 | TN164 | TN16S ITNI“ITNIG?I TRI68 lTNlS?lTN!?ﬂ[ ™In l TNIT2

&

' 30 283 | 334 | 295 | 34 345 I 376 I 3.251 346 ; 339 1 3.50 I 358 I 342

TN173] TN174| TNI175| TN176

333§ 339 | ats 343

Chamber { Cooling Room ) Temperature Distribution
. Reading (C) N . N .| Coverage
Setting () Average (C) | Stability (= C) | Uniformity ( C }{Uncertainty ( C
Min , Max [ Average Facter k
38 28,41 ] 35 336 Lo 200 150 209

The calibration result apply oaly the above calibrated item.

‘The result of test was found aceurate as shown on date and place of test oaly,

The reported expanded uncertalnty Is based on » standard uncertainty mwltplicd by a coverage factor & which for s t-distribution,
providiag a level of confidence of approximately 85 % .

+
Approved By.

FM-LIS 118/18-08-66

BKK_EL0128

oy SR Y

‘® © Scientist
Instrument

N CAL DATE

Performance Verification Certificate
for Mercury Analyzer

PRODUCT ID Quicktrace M-8000 , Teledyne Leeman Labs

Equipment ID BKK_ELO128 Mercury Analyzer

/N US22133002
BRK_ELO129 Autosampler
S§/N T 0522224560 &

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

Address 104 Soi Pattans 40, Pattana Rd. Suan Lueng, Suan Laang
Bangkok 10250 Thailand

Date of Qualified December 6, 2023

Next Due date December 6, 2024

“This certifies for products which was perit in ble critenia

Autosampler & Sample Introduction PASSED
Ansalyzer PASSED
Gas Liguid Separator & Dryer PASSED
CVAFS Detector PASSED
Electronics/Mechanical PASSED
Data station/PC PASSED
Analytical test PASSED
Provided by

"

Certified by £
Thunraphol

kdayos

Service Engincer




XN C oensie s f 4st

Automation Service CoLid,

Has Ofice - 929,82271 Soi Pan j Safss & Service Cea

Patianakars Road, Suantusng Bangkok |

Ter 02:313-6904 Fax 02.310.9596 | Lamphun: 12245 M4, Ban Kiang, Muzng, Lamphun {1 053-581.876]
i i

Aisd. e ey n £ 4

Automation Service Co.Lid.

Head Ottics © 928.929/1 Sai Pzhansiam 30, g Salss & Servies Cenlar

Pattanskars: Road, Suaniuang. Bangiok § Rayoog 1/15 Huaypoag RS Muang Razong {1 038.592.162)

Tel: 02.310-9954 Fax. 02-316.9505 § Lamphun : 12276 M.4, Ban Kiang, Meang, Lamphun [T, 052-581-875
. wwwastemation.ca tb T Prachinten: 62 M0, Tratum. Semshaphiots, Prachisust (T, 357-200-889) wvw.automation.co.th
MTOC : 1-1113/2023 Report No. : ALE-799/02 MTOC: L-1443/2023 Report No. : ALS-799/02
ASI Maintenance Report Waintenance Sheet
Customer :__ALS Laboratory Date : 10/41 /2023
instrument : Automatic Sample injector Measuring :Vial 40 mL .
Model :ASHL Place of nstallation :- . — SerlalNo. _HS7415200799 __
Serial No. L H57415200799 Department . LABOLATORY ltern Catry.out otk Result [ Exchange. . Commont.
e 1. | Arm Drive section 0K,
Manufacture  : Shimadzu Check Arim Drive Belt for wear and tension 0K
Check grease of Screw Arm Drive O.K.
Customner ALS Laboratory Group (Thailand) Co.,Ltd. 2. Rinse pump {only ASI-V 24ml, 40mi) O.K.
104 Phatthanakan 40, Phatthanakan Rd., Check pump rate(>40mL/min) 0.K.
Khwaen Suan Luang, Khet Suan Luang, Check pump and tube connection for O.K.
Bangkok 10250 Thailand leakage . _
Check if outlet flow is in proper condition 0.K.
"'3." [ Check and if necessary exchange 0K, See appropriate list of
Date of Maintenance : 10/ 11/ 2023 consumable, maintenance parts
Maintenance parts
4. i Check Stirrer [When Hed] O.K.
5. Verify AS! function via ical check O.K,

Amibient Condition : Temperature 26.0 + 5°C

: Humnidifier 60 + 15 %RH

Maintenance By g

{ Mr. Peerapong Sangpan )
Technician

I ion by : 9 &?Jm»wn»
P

7
Approved By { Mr. Peerapong Sangpan )
Technician
( M¥. Nipon Phungsomsak )
Technician Manager
User Name : S?ﬂ{(//( ;D
(Mr. )
SHIMADZU ANALYZER SHIM“\DZE&\NALYZER
173 2

£ i1ty 2iam Carien Co 16

Automation Service Co.Lid,

Head Office - 929,921 Soi Patisnziam 30, | Sales & Service Contar

Pavtanskarn Road, Suantuang. Bangkek i Rayong : 1715 Kuaypong Rd., Muang, Rzyong [T, 938-692-152]

Tel: 02-339-9594 Fax: 02.319-9565 i Lamphin | 122/6 8.4, Bap Klang, Muang, Lamphun {7, 053.58¢-876]
‘Prachintun : €33 M.10, Tatum, Srimanepiiote, Prachinbors [1. 037.208-880)

Automation Service Co,Lid.

Pattanakarn Road, Susriuzrg. 8angkok Ragoag © 1415 Huaypong Re., Muang, Rzyong [T, 033-682-152)
Lamphun © 122/5 1 4. Ban Klang. Muang, Lamghun (T 053-561-876
Prachiabut : 685 M 10, Thatum, Brimadiaphots, Frachinburi [T. 037.206-8%0)

Tei: 02-319-9994 Fax: 62-319-9586
Yw.2UTOMation.co th

Heae Office . 929,926 30, ; Salsa & & C:
! wiwrw autemation co.th
MTOC: L-1113/2023 Report No, ; ALS-799/02 MTOC : 1-1142/2023 Report No. : ALS-416/02

List of Consumable, Maintenance parts

TOC-L Maintenance Report

Pos. | Part Number: s PartName: Result | Exchango | Recommended Inferval
1. 1017-27021-01 | Grease Paste, Lubricant O.K. v 4. time per year
s 10056052 instrument : Total Organic Carbon Analyzer  Measuring 1 TC 0 ~ 30000 mg/L
2. & 1-02 | Belt, m5986, Arm Drive O.K. 1 time per year . L
Depending on condition Model : TOC-LCSH Place of Installation : -
3. | 034-03067-02 | Spring, F-642, Arm Drive 0K D on condition Serial No. + H54425300416 Department : LABORATORY
4. | 042-00405-11  Pump Head, for AST Rinse O.K. After 300 h of operating Manufacture  : Shimadzu
Pump
{only ASIY 24mL, 40mL)
= . Customer ALS Laboratory Group (Thailand) Co.,Ltd.
5. 16384144801 . 1 N A
5414 igdmr:ezedle Typel 24mL, N Depending on condition 104 Phatthanakan 40, Phatthanakan Rd.,
(for tube 2, 1x1, 6),[ Sparge Khwaen Suan Luang, Khet Suan Luang,
S SO needie} Bangkok 10250 Thaitand
638-41448-02 | Std. Needle Typel 125mL* N/A Depending on condition
(for tube 2, 1x1, 6) N
7. 6314166003 | Fiare Pipe 2x1,5x700mm* WA Depending on condition Date of Maintenance 10/11 /2023 oy Vichuts N
(for Standard Needle Typed (may cut to origin length REVEWEY . LS
24mL,40mL, 125mL) 600mm) S ﬂ}uk ?
8. 0-0; i APFROVEDBY . gL S
638-41450-01 g:fttlié::e:oi&spended N/A Depending on condition Ambient Condition : Temperature 26.0 £ 5°C s |
oy A e oe 10 0|1
gﬁ:g (only ASIV 24mL, Humidifier 60 + 15 %RH REXT CAL D&TE 4744 .

9. | 638-41450-01 | Std. Needle Type2 125mL* N/A Depending on condition
{for tube 1,4x0,9)
10. | 638-41472-01 | Std. Nfedle Type2 24ml, QK. Depending on condition Maintenance By ?
40mi. £/
{for tube 1,4x0.9) P s
116314166002 | Flare Pipe 1,4%0,9x600mm* | 0K Bepending on Gonaition (M. oSapone angpan)
{for Suspended + Needle echnician
Type2)
12. | 638-41449-01 | Double Needie, only N/A Depending on condition
24mL,40mL
sparge type)* Approved By i .
13763141660 Pipe 1,1X0, ¥ i i "
8! 0-01 | Flare Pipe 1,1x0,6x600mm N/A Depending on condition (M¥.Nipon Plungsomsak )
(for Double Needle Technician M
VVVVVVV 24mL,40mL) ‘echnician Manager
*Notes needed parts depending on installed needie types! 5
Q . it 7)
Inspection by : o b« User Name : )M/;«
{Mr, Pee;apong Sangpan ) { )
Technician

SHIMADZU ANALYZER

SHIMADZU ANALYZER
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Automation Service Co.Ltd Automaution Service Co,Lid
1% =3 Heag Gitice 1 325 9291 So! Paltanakars 30, Zales & Zervics Geater
?2235?;; s S Pz«: piing E :f;;; %ri?ﬁ::w Be.. Muang, Rayeng [T, 075.862.152] Pattanekan Road, Susnisang, Bengkok | Reyona £ 15 Wasypens R3. Wasrg. Reyens [5. 026.692:152)
Tol: 02-315-5384 Fax: 02- zw»@szs | tgang, Lemphion {T. 053-581-876] Tel: 02.316.5884 Fax 023190568 Lamphun  122/5 1.4, Ban Kiang, o
vy suiomation.co,th g’ Prachiniur - 633 .30, Thatum, Srinahaphote, Prechindur [7, 037-206-885] vevewt automation.co.th Prachinbort: 658 W10, Thatum, Srenahaphots, Prachisbui [T, £37.206-830]
1ATOC : L-4112/2023 Report No. : ALS-416/02 MTOC: -1212/2023 Report No.: ALS-416/02
. item “Carry. Viotk " Rezuit {Exchange. " Comment. 7
Maintenance Sheet 8. | Due to instrument condition, clean the O.K.
Customner :__ALS Laboratory Date : 10/14/2023 instrument inside and outside.
9. | After checking the system and exchanging of | O.K. Addition test 4.
Model TOC-LCSH Serial No. H54425300416 consumable and maintenance parts a new
T 5 e RS & i -3 point calibration have to be done,
o i) ! = ke Commenties 10.” | After wards the calibration perform check OK. Addition test 2.
1. | Check functionality of the device samph
ple measurement.
Check furnace temperature G.K.
( Standard cat. 880 °C/for TH cat. 720 °C)
Check dehumidifier temperature (4 °C ) QK e
- = Addition test
Check the entire Tiow line refated to leakage QK. Addition tes
Check basgline status (OK) O.K. - - . O,
Check carrier gas pressure (900 £10 kPa) 6K, Tes:: no. & b for T t zesé c:r;dtmans 0 R et
Check carrier gas flow rate ( 15 min O - ioration TC standard solution at 0, 0., ~ PP
5 Tubes rler & ov rate ( 150 mt,/ ) 10, 20 injection volume 50 pl No. of measurement - :‘;?::_i{ozz“
o ; 14274
Check all tubing for contamination, if OK. 2 times (Max.3)
necessary clean them Criteria 1 R? = 0.995 or more 1.000G0 Pass
- Check all tubing for tight connection O.K,
3. | Container and Drainage 2 Measurement of reagent water and 16 standard Attachment ;
Fill up humidifier with pure water (o max, 0K selution at 5.0 mg/L injection volume 50 pt. No. of :%%%024/4
level measurement 2 times ( Max.3 ) and calculate oge 3/4 - 4
Check filling of dilution water and acid OK. accuracy by
_container - Ieas. of TC st; - Meas. of Reagent water
?:::Ziz;:n Pot, after wards refill again with 0K ! Criteria : Accuracy SsRecovery 10% or less 5112 - 0,1493 Pass
Check if outlet flow is in proper conditions OK. | = 49627 ppm
4. 1 TC and IC Injection
Clean injector Block O.K.
Check injector Block for wear Q.K.
Check injection tube adjustment O.K.
Check injection for leakage O.K.
Check injection for clogging O.K,
5. 11C Measurement ( N-type ) 9 g&
Check acidification in syringe Inspection by :__ [errater sl
Check sparging in syringe { Mr. Peerapong Sanﬂ an)
&. | Eye check of 8-Port vaive, for sampie 0.K. ' Te(?hnician &
residues or moist spots that indicate
possible leakage
7. | Checkandif necessary exchange OK. See list of consurnable,
i paris mai parls
Inspection by : 2@%@ ?@ E?gﬁ
{ Mr. Peerapong Sangpan )
Technician
SHIMADZU ANALYZER SHIMADZU ANALYZER
24 g
Automation Service Co Ltd.
Fizad Office : 908,929 Sus Pettansiaen 30, g Salsw & Servics Tenter
Petianakars Rose. Suantcang, Biagko | Rayong : 1115 Wusypong Rd.. Musng, fisy 52
el 02:.37%-9554 Fax: 02 315-8598 E Lamphun - 12375 1.2 Han Klang, M 31573
b Prachinburi : 606 1450, Thatuem, Suimabiaphots. Pracheiben IY. 037.2085-280]
MTOC : 1-1412/2023 Report No.: ALS-416/02
List of Consumable, Maintenance parts
|_Pos. T PartNumber; J[Li 27 PartName. | Recommended Interval
1. [ 036-11205-84 O-nng. 1.§D P10A O.K. v 1time par year,
. { Viton, for TC,IC Slider) D on
2. 036-11219-84 | O-ring, 4D P20 O.K. v 1time per year,
(for sealing TC-Combustion Depending on condition
tube)
. 63815025 G-ring, PIFE OK. v 1 time peryear,
{for TC1C-Slider) Depending on condition
630-00105-01 | Platinum net, (2pcs-set) OK. v & month same time as
(to support catalyst) catalyst exchange
63000857 Silica Wool 0K B & month same timé as
b __i(tosupport catalyst) catalyst exch
6. | 630-00992 Halogen Scrubber X% v & menth
7 630:00656 High Sensitivity TC Catalyst /A Depending on condit
(When installed)
8. 638-60116 Regular Catalyst (33g) OK. ¥ & month
{When installed)
5625101 | 8-Port valve rotor O.K, v 1 time per year
Ti07e3841333 TC-Combustion Tube X8 v 6 month same time as
) catalyst
11, | 631-43404-01 | Packing, gaskel siider QK. 1 time per year,
i e (for TC-Injection tube) D ing on it §
12, | 638-59286 Syringe Sml O.K. Depending on condition
13, 1 638-59296-01 | Plunger Tip QK. v & month
. {for syringe SmlL)
14. 1 042-00405-11  IC reagent supply purp head CH. 1 time per year
15.7630-0099¢ CO2-Absorber OHK ¥ Ltime per year
o {for cell space purge)
16 630-00864 Molecular Sleves 13x O.K. ¥ 1 time per year
Note. Table indi the guideil pericds when NPOC measurement is performed cn

sample that are comparatively as c!ean s lap water ,use standard catalyst and at a rate of about 500
sample per month (operating five days & week }

Inspector By

T
( ¥ir. Peerapong Sangpan §
Technicien
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