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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Callbribon Oute © 1222 Amcint Tempratiae [°C) %
Calibwntion shaet No. - C-120722-BKK_FS0468 Ralsths Humdity [%): n
Dighal Teomparatyse 10 BKK_F50469 Retaranca Tamperatura 1D BKK_FS0600
Seenl o 1202005 Swclal No. ; ToERODd
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Sinch ] [ [
3 24 A
CONSOLE COHTAGL UNIT CALIBRATION TEST REPORT ‘5; ;: _;
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Pitot Tube Catibration Data

Pitot Tube Identification Numbar : BKK_FS0472 Calibration Date ; 12 Jul 22
Lab test ducl Number: 258-1-13-01 Slandard Pitol 1D BKK_F50441
Calibration Sheet No. : C-120722-BKK_F50472 Cp Standard H 0.99
Type S Pitol Tube Coafficient Data
Type spitot | Slandard pitel tube | Type 5 gitet tuba Cpls) Cp (s)
wbe Leg AB (AP, mm.H,O) {AP, mm.H,C) Leg A Leg B
Tast 1 A 200 1860 0642 -
3200 16.60 - 0.842
Test 2 A 1200 1660 0.842 -
-] 1200 1860 - 0.842
Test 3 A 32.00 16,60 0842 -
:] 1200 16.60 + 0.842
Tp 0842 0542
o @ A sy
" = fmabllac A
e - Ar @

ey Ty

]mu.rrBE <ot

Z[CP 9= ot or ]

Average devinllonfA or B) = ——————— puut BE < 0.0)

k]

Approvsdby J 7 2
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Pitot Tube Calibration Data

Pito! Tube Identification Number : BKK_FS80473 GCalibration Date : 12 Jul 22
Lab tast duct Number ; 258-1-13-01 Standard Pitot 1D : BKK_F50441
Calibration Sheet No. : C-120722-BKK_F50472 Cp Slandard H n.e9
Type S Pitot Tubs Caniticlent Data
Type s pitet | Standard pitot lube | Type s pitol tube: Cp(s) Cp(s)
tube Leg AB (AP, mm.H,0) (AP, mm.H,0) Lep A LegB
Test 1 A 1200 16.60 0.842
-3 12.00 16.60 - 0842
Test 2 A 12.00 1660 0.842
B 1200 16.60 - 0.842
Test 3 A 12.00 16.60 0.842
B 12.00 16.60 - 0842
T 0.842 0.842
A Paul
oS = Cp o,
Ar @
: Cp‘m—q;m}mm-ss 0.0 )
E [CP 1s) — Cpid or H)]
Average deviationfA or B} = — must BE X 0.0
3

e

Sa kaIL ”w'm ¥ it

Calibrated by Calibratad by Approved by
Cir.5akelt Phalsanphisut ) { MirNathagol Jisngwarsawong) {MrSekalt Phalsanphisut ) (MrNatthapol  Jiengwamewongs
Fleld Sclentist {4) Flatd Spacialistity Fimd Selentist (k) Firld Spocialisicti
fom 01040104 w2020 o 2mi-oan 4R
ALS

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Catlraton Date 12 .Jul 22 Moxzle Sat1D. ! BKK_F50474
Galibration Shaat No. ! C-120722-BKK_FS0474 Vernier Caliper [D.:  BKK_FS0B26
Nozzle Dismeter [cm.) Hi-Lo 10, %8, 013
Narzle ID &
b, o, o, Ap [
1 0.300 0.300 0.300 0.000 0.300
2 0.450 0.450 0.250 0.000 0.450
3 0.600 0.800 0.600 0.000 0.600
4 0.780 0.780 0.780 b.000 0.780
5 0.932 0.932 0,932 0.c00 n.eaz
B 1.084 1.084 1.094 Q.000 1.094
7 1.264 1264 1.264 0.000 1.264
Whare: o %
0,0,D, = Thers ciffurent 6ozzle dianeters ot 60 dsgress 1o
anch other, sach measured the nearest 0.025 mm, T
AD = Maximum distance batween any two diamaters,
must ba £ {100 mm.
Oes TR B3 MEASUREMENT FLANE
Sahsff r}miq—\rrwn‘ W Lram‘}
Calibrated by : :

£ Mr. Sakait Phalzanphitt { MeNanhapo! Jiengwarsewang}

Finkd Sclentiat {3 Fisld Specaalial)

Fomu M Q4281028 143401031

DRY GAS METER CALIBRATION TEST REPORT

Calibrationof Dale: 12 Jul 22 Barometrie Pressure ¢ mmHG 3 : %5
Next Calibration Date: 12 Jan23 Ralative Humidity (%) 700
Temperature ('C ) 300
Ore Gas Meler Data. Beference Dry Gos Meler Dala
Calibration shest No.: C-120722-BKK_F50563 Serigl N, : 1607009
Dry GasMeler No..  BKK_FSD563 Macied No, 1 SK26EXSR-0CE
Cantole Serial No.:. 1606011 Camaclion Factor {012 1.0080
Modal Na.: XC-B2-LV Nex Calibration Date - TCel2
ey Gas Maler
Rytergnce Dry Grn Maler Calibration oy Gas Mitw
Carecuen
W [LItkER) T wm (Liwrny Tl Ta Avg. Tm Factar
Find izl Talal ‘e Firal o [ e | 6y i'c) 3] i)
.00 [ 3040 EX) WAz 0.00 2042 20 240 240 Rss
30.00 [ 3000 EX) 048 [T7] 108 ) 80 50 s
e.0n [ 000 T 6156 .00 6150 20 200 269 0387
000 [ 60.00 20 5155 000 455 0 20 e 0.0872
w0 .00 50,00 X [ZEY) EE) 222 20 9 200 [
0.00 [ 50.00 260 5 0.0 5223 280 ma 290 e
AV 0.6850

¥ m Asho oFreading of reference oy 9as malar o diy grs metes  folemanca for mawscaal t 0.02 fam average.
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" Reismeter Callbeation Report

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Catlbraiion Dale : 120022 Relative ltumddty (%) ¢ 10
Calibraiion Dete 12Juk22 Amblent Temperature {'C) . 30
Rotameter 1 DKE_F50563 Baroraikc Presurs {mmig) | 53
Calibration shest No. : G-120722-BKX_F50593 Rolative Humidity [%] L] B
Catibration Stwei No C12072-BKK,_FS0563 Temperatare { C) H 300
Dighel Tamparaturs 10 : BKK_FS0563 Reisrance Tempareturs 1D, BKK_FS0609 TR ; -
o Trimary Equipment Duts’ ] ]
Conasla Serial Ne.: 1800011 Serial No. : T5EB004 - . - 5 d
Modal : XCLICV Modal: FLUKE 712 Brand 1 Bios Moddl B Defender320M
Nt Calibrate : 200023 Serial Ko, [ H RYO_F50209
itnd T g — - 2
L Reforonce Tomperaturn | - Digita! Temparstis Enar Romark o Calibradion Dat . . 1
c k3 ) i R : i
Btack ] [] o Rolameler Actudl Flowrale fec/min) Ach! Flowrate st $TI
25 25 [
= s r Rrading{ccmin} 1 1 3 A fecimin}
100 k] hal 1000 10965 10959 10013 10956 10704
150 140 ]
) T 3 1500 16367 16396 16106 16386 15880
250 248 -z 2000 fatiy) 21657 M0 pitlE] 2084
200 209 ] " - - -
=0 pr =] 2500 2873 26526 24802 5186
1000 [ -4 3000 12678 fr 1208 LN
1200 159 -1
Probe Ww ) -1
125 124 )
150 129 -1 stonp
Fitar 100 [ -1
128 1 -1 T doons
150 148 -1 % 25000
Exit [ [ [ z
10 ] - E o000
0 19 " x
Mator o 0 o E 13000
25 24 - 10060
50 ) -1 3
AUX ] ] a = Seod
5 24 -1 .
50 4% -1
[ 500 1000 1500 1000 1500 3000 00
Rolarartrr Keading{ecnl}
Slisit Thetsnr phire b Jigmnry C 22" g
Calibrated ty -, Approved by | Calibeated by i Approved By :
Mr.Sakslt Phalsanphlaut {MrNathapgsl Sengwahbewong) (M Warswus Pubpw)} (Mr.Nuithupal Hengwareewong)
Fiela Sclentis 4) Fleld Specialiy1) Flewl Sclenilal (31 Field Specinlial{l)
Fom 781048 02A08,071
RYG_ENDO34
— KQKINETICS
MULT! BOINT CALISRATION REPORT uis imuiad afeiedy dain

KCUSTOMER NAME : ALS Labioralory Group (Thailand) Co.ltd,

[EQUIPMENT NAME : CO Analyzer

KINETICS CORPORATION LTD.

TInHRRTTEsREL AL olRe T S ua T e s

AT Mo ALS Laboraory Growp [Thaiand) Colut

ewdegarn f nfects €O Anypzer

Sufl 11 mRumau 255
ANRENRA - Yakodyra AP

Reading Concantrasioel (PPM)
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ae 1000 2000
Input Concanlzation (PPM)

3000 4000 5000 B0QL  TODG 8000

[GALIBRATED BY :  mpunriy sdmundng

Fpanarteywmiadrunailadisiin . guneie wlaning ke 026158967

ra 3

[

s 308 puuTamIfiven WENETWRIRLUN Y RIRSNT N 10000 Tnedied: 025158099 Twasny : 0-2515-6988 E-Mail . Lnfodkinatics.co th

MANUFACTURER ! Tetodyns - API MODEL - 7300 SERIAL NO : 1715 ; -
tinfeafls T30 wrnmrgqnaalsindeidle 1215
[STANDARD GAS CONCENTRATICN {PPM) : 4512 CYLINDER NO:CC?45160
TEST VALUES
[CYLINDER PRESSURE (psig) : 1600 [CERTIFIED DATE : Mar 10, 2021
AP WOOEL, TS0 BEFCRE AFTER.
ICERTIFIED BY : AIRGAS SPECIALTY GASES EXPIRED DATE : Mar 10, 2028 T RoE rRTTT ) o
2 [STABILITY =M o008 0004
MEASURE 2500+ 5800 0<r 7 38150
[cALBRATION RESULTS 3 oA L
4|0 REFERENCE 2000 - 4490 25210 2058 4
P o RESULTS s |preseeure 263 n-Hg A 97 9%
POINT NO ALIBRATION & [SAMPLE FLORY HOO 2 10% coimun 8z T3
IDEAL (PP | ACTUAL GG PPl | ERRCA CO (PPU) | % ERADR €O 7 [emert TemF 211G ar P
fERO 0,000 0.0 0.004 - 8 |BENCHTEMP wrz'e 480 El
REVIEW BY ... 9 |WHEEL TEWP B12'C B 550
1 A0 4053 050 1.328 2 .
B 10_[eox TEMP AVBIENT 5 5 C 33 355
APPROVED BY e 2 1040000 101.135 1135 $134 11 [PHF DAVE 250 4750 my 2160 7 HED
3 1003 (3 0 850
1 b k] 400 300 385,446 4,854 1213 12 |S0 sL0R
NEXT CAL DATE | 13 [coorFset [TTTE Q008 G000
4 898500 BOT.018 88 02 12 [COREADING (AMBIENT) PEM 0425 0317
AVERAGE {%) 0977 15 JELECTRIGAL TEST a0z 3 PPM 2 444 0997
16 [VOLTAGE TEST <RV +W2Y s1EV BV £20/1208 71678 11528 S2071203 167871528
17 |ZERG GAS 500 PPY 5150 G004
18 |SPAK GAS A0 0 PPM 36.901 A0 01
TR
AR O 2 31 Speng 1 3t Sritored Fewe 1
2000
soop do . y=008576x+0.13337__ e AeTUAL GO
R?=0.59997
7000 4- B R
R €0 (PPUIH

3000 - .- S |
0 |- — EQKINETILS
' 5 bt nobusdu A%
WED e W -
0a T T T T T T T

[ meunriu e )

fouad
AL {S.gnature)

Faamriey iz umads nuiake: annrt mRafas

TnrAned 0-25:5-8947

W 368 mcefzaafien unslursney araednn npaone 10900 bafad 026159995 Trratt 0-2515-8088 E-Mal . Infofrncics.co.th
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) .
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AKD TESTING SERVICES
3304 PATTANARARN ROAD 501 18, SUANLUANG, SUANLIJANG, RAROKOK, 10253 m
i)

TIL. 0-2717-3000-24 FAX, 6-27 9434 - TTITY

Carttficate Ho.: 2IFAI75

Certificate of Calibration

CarLWo: Z1P3176
Page: 2of7

Pages 12 Peswhot o Range;; 0 inHg 1o -30aHy
Funclign:- Vi Prosuurt 5 0.5 InHip{ The Fifth Extimate }
Equipment: v & incraasing Presurs
quipment : /acuum Gauge [Appiind Pressure (nHg) 000 | 47 | 077 | 4880 1074 [ 2582
Manufaciarer; Qualityel THés caréficals may nol by "9"‘"“’:“ olhar than i buf. UGG Indication inFig) G0 | &0 | 160 | -i66 | 206 | 200
. ‘ucapt i e prioe witien pproudl o ok of [Erortrigt T | oas | 5w | e | < [ o |
Model : Faz1avD Corporale Servdcas 3: Equipment Calloration snd Testing Servicas.
Sertal Ko vGo1 Decraasing Pressurs
2584 | 070 | .78 | 677 | A3 | 080
1B Hoit RG_Fa0xa2 =0 0 | 50 | a0 | S0 | oo
Gonditlon As-Rocelvod: Used Rom 038 | 030 | o2 | 02 [ 027 | ooo .
Recaivad Dale: 15 Seplambar 2021 The uncenminty of measurement wan £ £.42 inkig '
Cefibration Dute: 21 Seplember 2021 “UUC = Unit Undor Callbration
The ol based
Refererce: 2105-0560WSC Submiited by: ALS Laboralory Group (Thalland} Go.,Lid. b B Goverigo lactor & = 2, providing w el of conlidence of aparadmalaty 85 %.
Amblem Tempsratrs: (23 £ 23 % wion
Relative Humldity: (50t15)% 104 Phatihinakan 40, Phatthanakan Rd,
Atmospharic Prassurs; 1009 mbar g Phatihanakan, Khal Suen Luang.
? ) Bangkok 10250 Thailand
Procecurs uned:  Tho callbralion was conducind by direct comparison melhod agalnslt Pressur Messaring Insluments.
Standard accomding 1o in-house calibeation procedurs CP-POG, using * OKD-R 6-1 ; Calibration of Pressure
Gaugos, Edition D32014 a3 a guidalines.
Conditlen of hinresull of callbration
1.Referonce slandards (natuments ©
Instrument Wode| Sarial No, Sartificats No, DucDaly
1) Dighta| Pressure 3augo 15PBIXP2I 150870 21P2529 03 Sap 2022
2.Thls Insirumant was inatafied i verlical orienlalion anc ceniar of tha dial was used s Ihn raleronce lovel
3.This resul, of catibration was meds on requestad al the point spacified by customer.
4.5cals and conversion factor is § kP = 02953 InHg
5.Tnis insirumont wies uesd Clean Bir a3 pressuns medis
#.Tha cerlfieate i5 valkt only 15 Ihe llam callbralad on date and placs of calibraton )7[
) : ke F
7. This Certificalion is tracesbia 1o Lhe Iniomational System of Unil mamtained at- REVIEWBY ...
-Natonal Inslitule of Melrology Thalland (NIMT)
APPROVED BY ..
9
KREXT CAL. DATE ... 2 /3,}}
Calibrated by :  Suksan Khankssw Approved Bignalory ; Attepol £
lssueDate: 22 September 2021 { ) Phalinea Prabpaipal
! ]Sura Suwannais
LT Allapal Pancrach
Attepe! £
n 0268462 a 1068738
ey
AN Certificate of Calibrati £ COBZIMEL  Pagezol 3
ertificate of Calibration Coltoration Results:
[ Whthot Adjustment
Equipment: BPECTROPHOTOMETER Corblicat Ho.: COBZZ04E4 Wavelength Aocureey (nim), Thw apeciral bandwidth of Sk st 2 nm s UUG et 2nen
Model: DROONG I Dets: 2 E 2002 anderd Wevslength Unit Under Culibraton Comuction Unosriakty
Serlal Ne. [or 1D)): 1627845 (RYG_ENODIT) Job No.: KSPRZ24 7704 412,81 4104 021 0.4
Manifactuer HAGH Page: 1003 530.60 5387 0.04 0.4
Condhion; In Concition a7 0.3 £.32 0.94
. 743.48 . 48 032 0.4
Cuseman: ALS Labordery Group (Thalland) Co. Lid~-{Rayong-Bransh) 801.00 wr4 o357 0.9
616/10 Moo 5 T,Masnam Khu, Reviewpy .. ViBardl Photomekrio Accuracy (Absorbancs)
A Fluskdaeng, Rayong 24140, Thalend.
0 214D Thalne | scrrovep by _ T2t b Commston Unastiminky
971 0.0000 0.000 10,0000 0.0045
Environment Conditor: ~ Tarmperature 1 + {nexmoagae 3713024 0.5806 0,563 00028 0.0045
! AXnm
Humidity 664 %RE 2 3T FRH 07334 [h:H 00030 0.0046,
1064 1.067 -0.0036 0.0045
Caltention Plaos: ALS Laboratory Group (Thalland) Co.,Ltd. {Rayong Branch) { Wet Chamistry ) 0.0000 0.000 0.0000 0.0045
818/10 Moo 5 T.Mseram Kha, 0 0.550% o583 00027 0.0045
™ E
APluakisang, Rayong 21140, Thalend, m o.rtre 0T .00 0.0045
1.0812 1,034 0,002 00045
Callorsiion By: Mr. Chiattuphon Falthang 0.0000 0.008 0.0000 0.0045
Calbralion Dala: 27 Sepember 2022 485 nim 0.5024 0.50¢ £0.0038 0.0045
The Malhod used: I hocke methad, CAL-WH24, base on ASTM E 275-08 and ASTM E 38704 0.669) 0.672 0.0027 00043
Traceabilky: This cariificats ls iracestie % the CRM maintainad by National Instisse of Standards and 0.0804 0864 -0.0038 D.0045
Technology (NIST) trough Stama Sciantific Limbad, 0.0000 0.000 D.0000 D.0045
The atwriciard for Wavelength Carificsis Ho. 84416 Bnd R1435 0.56188 0518 D.0022 0.0045
“The stancierd for Pholometrc Gartilcate No. 91441 xnd 101088 st nm 0.0909 ey 0007 2005
Tha stanclard for Stray ight Cactificaie Mo, 104041 snd F01040 0.9004 0592 00016 D.0045
The standerd for Spactrsl resolution Caeiificats No, 101037 0.0000 0,000 0.0000 00045
D.5525 .55 00016 D046
590 nm
@l Sprem RTS 07138 -0.0005 0045
{Mr. Chatty Folthong) My, Thakemgheal Poungngam) 10301 103 00008 00045
Parson In chirge Authorizad signatory. ©.0000 0000 0.0000 C.0045
vt P ke g & of Uries (86 — osr 0.538 £.0048 G.0045
comnaa 1o ra e tacix (2} 0 08847 0.885 £.0008 0.0048
proviie o lovet of Xk QM with Be) Guiily B Expremsion of Unserlalrly In Messunemant {O4AT).
Thasa rasle ey s aftnched by T e -—mmumu:w-mmummmu o883 0083 -0.0007 0045
rogrodowd amtupt I, k8 wathcut scprivel ol CXSH Tactgniy Limnd,
Vil By Ll 4ha Vs Moy AT 1
v Pl op o N S Y [l L -

Delivering Growth - In Asla and Beyond. GALFM-G08-13: 20 2l 2077

Belvering Growth - in Asi2 and Beyond.

CALFN-COB-13: 20 Juf 2022




&< DKSH

Corlificain No.2 COEZ20484 Pagedofd
Calbration Resutis:
Without Acfusiment )
Pholomairic Aocuracy (Aheorbance)
Smniand Cormechon Unosrisinky
0.0000 0.000 ©.0000 ©.0080
235 nm
.14 0.7 00017 $.0083
0.0000 0.000 D.0000 DL
25T nm
04609 0881 20001 0084
0.3000 0.000 0.0000 0080
3M3nm
02806 0.2 80025 B.0080
£.0000 0.000 3.0000 00N
350 nm
28388 L5 ] G.0001 G008
Buray Ight *
ol wc: {nm) UUC: Tranamisslon (%T} Absochanon [ A}
20087 H-0.11nm 0.7 1 1678
39104 4-0.11nm 3319 W 1770
Spacirel Kasolution *
Nominal Conoentradion 0.02 % wy Faak Trough Rafia W
Standard Wavelength {nm ) 268,80 28603 15¢ 200
ULC: Wavslangth () 2682 286.1
4y Absorbanos [ A) 04810 oa7e
Absorbance { A) 0.373 0208

* Callbration Marked " Not T151 Accredibed *in thiz Cartificais have been Included for completsness.

The End of Ceriificats

Celivering Growth - In Asla and Beyond.

TALFU-COB-13: 20 0l 2027

&% DKSH

Tunsrassunnwiatainfauannon

couffiuemi: KBPRZ21Z24
stmaloillo; SPECTROPHOTOMETER fu: DROOOD wrusemios: 1827845
weoy (Fu) ey (R}
27 Bop 2022 unvesreda 21 Sep 2022 AR
unh | Lhink Unh | Lnlnh
Ganars!
B | o 1. wrumnpnintes B | 0O
= =] 2. myseon [voslafming, mutu-usoedodn B =]
[ [=] 3. im0 - L0 1o (On-ON Swicth) B o
[ o | 4 dees deypen 2 | o
[ [=] 5, wiren (Ciepiay, Screan Conirasl) ) [a]
Speckepholemeter
o o 6 usthllrivh (Batiery Backup) >» 2.5 VDG = <]
O | o | 7 #ebemnuostu Cowdd | o | @
B [a] 8 avuuronku (Wavelength Crheck) r} O | #5e1%856.18m
= [=] 9. uumartulaum (UV < 3,000 how) = [a]
[ @ | O | 10 wesiwiem (Visble < 5,000 o) = | o
F @ | O | 1% serimaakmtr Caoovel Modde) = | o
D Mekar anxd Conduodily Meter
[m] a 12, BuinTvwm { Electrode snd Connaciion Cabls fu) a]
a a 13, wwkuminenitly Elecirode (Level KGU) [n} a
D [a] 14, Oafurinn Electrode (Dust Protaction Hood) D Ju]
[m] [m] 15 wiuliaTn (Stend) fu] [m]
Turtimeter
[=] o 18, mimnpuivhun (No Sempls) D | o
o [=] 17, whunmfets Tnaa (= 2.5 Ukhu 1.0) =} o
Automaic Sralor
=] o 18, Wi Plston Bureties =)
[m] ju] 19, Funclion Rinsing sead Dosing ] 0
[a] [<] 20.  srnmetwriusglasniisnoy n D
vahsrgounily :
Mr. Chattuphon Folthang
Bacvics Englnast
Ve Reundery ma'h'iat $7a
i ey e

Delivering Growth - In Asla and Beyond.

CALFM-RI-DN: 20 il 2022

RYG_ENQQO3
PENTA CALIBRATION CO., LTD.

88/124 The Connacl 33 Village Kanchananhisok Road
Dokmai Prawet Brnghok 10250

Tal: +86 (0 2069-6772

wew peniacel.com

PENTA

GALIBRATION

Certificate of Calibration

Rapresent (o Certthicata of Calibration ,PTC/07/22089

Cortificatn Na. PTC/07/22009 Page: 1ot 2 K

! . . i HSCTILTISTT
Equipment; Gigital Batance Condifion. Normal o
Manufacturer. Sartonus. Soral Mo 31709352
Model MSLI2245-100-DU 1C No: RYG_EMDON2
Type of Balance: Single Imerval
Customaer: ALS Laboralory Group (Thailand) Co.,LId.

"y Group (Traland) REVIEW BY 1"

616/10 Moo 5 T.Maenamkeo, A Pluakdacng,
Rayong 21140, Thailand

ey
APPROVED BY ..

NEXT CAL DATE ?.3""'5 foe,

Environmaent Condition:  Temperature 239'C g 03¢ L
Humidity 581 %RH ¢ 4.4 %RH
Air density A7 e

Colibration Placa: ALS Laboratory Group {Thistand} Co.,Ltd.
616710 Moo B T.Maenamkoo, A Pluakdaeng,

Rayong 21140, Thailand

The Method used: In house method, PTC-WI-07, basc on Eurametcq 18

Traceability: This centilicae is feceatie (o the 1 Units Ibrough Thai Calibration Senace Co b
. NEC-ONSC Accrediation No. Calibrabon 0189

Dale Recetved: March 23, 2022

Calibralion Date: March 23, 2022

Issued Date: March 26, 2022
Calibration By: Mt Rungrope Metakol
dondal et Approved By © B
{ Mr Knangsak Xalasn } [ Mr. Keattisak Kerdio )
Reviewed by Laorattry Manager
The Co g e i o e Unk LSS h prowedos iraconbaiy of

rrwasuterat o nlesnalonal o natonat sandard Br nkher pGogrkd hat ELarviara liboratones

The heni 8 Ml und Ly A1 1y e wnach Ay
1o covetan tactor 14 THE provin & ievel al Conrionce of apexrrmlghy Y5 R < CRIGHTHAOG £ AGCHBNT b Wit 115 Canci b

3 n

AT LA LR e ressis rrkan GAk 1 Il AanY GLM Alnd

The £albraton CerliGatn 3hal 10k ke 10pEGGUGRd EArer 1 hall anty, wEbCu wikieh #fGx et PG DoNTk CRAVKION Co 4D

PENTA CALIBRATION CO., LTD.
66/124 The Connect 23 Viliago Kanchanaphisek Rosg
Dame! Prawat Banghok 10250

Tol: 66 (0} 20099773

werw.pantacal.com

Represent to Certificale of Calibration [PTC/T/27088 -
Ceruficate No -

PTCO7/22009 Page: 2ol ?
Measurement Results:
Without Adjustmont :
Function Callbration: Mon Adjustmant
Eccentric Ermon Weight o be 103 12 of of Maximum capacity
Eccentricity tes| 10 (g
Position (g)
1 | 2 I 3 | ] | 5
00000 | 0.0000 } 00001 | -oe0m | oooe
Mazimum doviation: 0.0001
Repeatabllly Test: Weightlo be £7 < L, < Mazimum capucity
Dk:Aermination of the standard deviation of weighing batance |, Readatity Qooet  fgr
L Nominal test valup (g} | Standard Deviation —]
| 200 [ 0.00007 B
Ermv of indication : from nominal value.. Readabilty o000 (g
Nominal Value | Conventional Mass Indication Corroction of Balance |  Uncortainty k
Ta) g (g 1] g
] 0.00000 0.0000 0.0000 0.00020 245
001 0.01000 0.0699 o001 0.00020 243
0.1 Q.10000 01600 0.0000 0.0007¢ 243
05 0.50000 0.5000 £.0000 0.00020 243
1 100000 10000 ©.0000 0.00020 243
5 5.00001 5.0004 0.0000 000020 243
10 10.00000 10.0000 a.0000 0.00020 243
w0 20.00003 20.0000 0.0000 g 0o02n 243
50 5000004 50.0000 L.0000 o021 232
06 100.00004 99,9989 0.0001 0.00022 217
200 200.00011 200.0000 0.0001 0.00027 2.05
Nale® Werght of agjust - i

The End of Certificale




ALS ALS
High Volume Air Sampler Callbration Worksheet High Velume Alr Sampler Callbration Worksheet
Profect Slie: Siam Styrene Monamer Co. Ld. Barometrsc Pressure (mm Hg) = 758 ProfectSite: Siam Styrene Monomer Co. Ltd. Barometric Pressure (mm H) : 756
hudnlsmy (Tomenaxaedy .
Calibrata Lacatlon : AzamEEaNIL) Tempeeaturs [*C) : a2 Callbrate Loeatlon 1 thuinueins ra: 3z
Calibrate Date 1 PR High VolumelD o P02 Callbrate Date: 25.0ct:22 High Velume1D « RYG_F50396
CalibrationSheet No: CZ51022RYG_FS0173 High Volume Modelt TE51700 Calibrationsheet Nos C-251022 RV, FS0396 High Valume Mudal TE5170D
Calibrator ID: RYG_FS0205 High VolumeS/N ¢ a9 Callratar £y —_— RVGFSeIs  HighVelumeS/N) 5688
Calibrator Model ; TE-50284 Callbrator Slapa : 150785 Callbrator Model t TE:5028A Callbrater Slope : 150765
Calibratar S/ : 1146 Callbrator Intercepts 001043 Calibrator S/ : 1166 Calibrator Intercept: -0.07043
Tastiio, Deha H,0 ('™ 1: Chart Linear Regrescion TestNo. Pelta B0 O i Chart Linear Regresslon
{inch) [ fmin} (CFM) (tach) [mfmin) {cEM)
1 22 09903 0 |gope. 455669 ! L8 08977 A |stope: 307217
2 28 11146 “ Intercspts 03 ? 4 L0334 had Intercept: 12334
3 16 12611 s0 Correlation Caclicent : 00875 3 a4 L2262 s Correlation Cocfficlent : 05999
A oz L2605 s+ 4 42 13605 54
s 0 126 o B 50 14826 s8
+{erm) 1[cEm)
654 5.4
¥ #3056 03771 ¥ 307220+ 12331
s 00
o0 o5 1o s 20 on s 10 L5 20
Qxtd [m3/min) Qutd fm3/min}
sifpawit, s D2p sitpanit. s 2 B
Calibrated by Approved by : Calibrated by Appvedty:
[ r. Sitpawie Suwannarat] {Mr.Koppong funcarupan] { Mr, Sitpawit Suwannarat) {Mr, Noppong luntarupan)
Frekd Sclentis(a) Eaviro Field Coordinter Scientist (1) Fleld Seleatin{1] Enviro Field Coordinator Sclentist (3)
PORMNO:T 00073 HEVISIONNO:+ 1SSVE DATE: 10316 FORM ND: FOG-073 KEVISION NGz~ ISSUE DATE 14/03/16
RYG_ENQ001
PENTA CALIBRATION CO., LTD.
E N T A 36/124 The Gonnoct 33 Vilzge Kanchanaphiaak Faao
CALIBRATION Toh1a8 Orzoasany e
el + ¥
ALS . DENIACAL GO
High Volume Alr Samplet Calibration Worksheet n .
Certificate of Calibration
Represent to Cerlificate of Calibation FTCA07/22102
ProjectSite : Siam Polpstyrene Co, Ltd. Barometric Pressure {mm Hg) : 756 ) oo
FKsufARTTuRnTDoUTEN Juidu Certificale No.: PTCGrZ2102 Page; tof 2
k) M . .
Calibrate Location s 1aE Hiea ) (s 1] 32 Equipment: Digital Balance Conditien: Noemat MICTBLTS 1702
Catibrate Datet 25-0t-22 ligh VohumeiD: RYG FSO176 CAUBRATION 2338
Manulacturar. Sanorius Sarial Na: 25409604
Calibratiansheal No: £-251922-RYG FS0176 High Voluma Model: TE-5170D
Modal: LA130S-F 1D Ne: RYG_ENDOJ1
Calibrator ID: RYG,F50208 High : 4802
—— o Typa of Balance: Single inteneal
Calibrator Model : TE-S0284 Calibrator Slope: 150758
Calibrasor S/N ¢ 1166 Calibrator Mniercept: -0.02043 Cuslamor: ALS Labaratoery Group {Tnailang!] Ca. Lid,
616110 Moo 5 T Magnamkoo, APluakdaeng,
TestNe, pelabizo Qo 11 Chiart Linear Regresslan "
{tnth] [m?/min} [C£20] Rayong 21140, Thailand
t e 05452 1 |stope: 36.2508
2 26 10248 H |intercepts 55010 Environment Condilicn:  Temparatura 238°C + 03°C
3 4 12262 59 |corretation CocMiclent : 29990 Humidity SB1%RH  + 44 %RH
4 40 13282 54 Air density 17 kgio®
B 48 14530 58
Lallpration Placa: ALS Laboratory Group (Thailand) Co..Lid.
616/10 Mog 4 T.Magnamkoo, A.Fluakdaeng,
Vi) Rayong 21140, Thaitand
65.4
The Mathad used: In fouse method. PTC-WI-07, base on Euramet cp. 18
¥ = 36.25x + 5501 T This cerbficate is traceabls o the 51 Units brough Thar Calibration Service Co. 10
 NSC-ONSC Acgreditation Na . Gabibration 0189
Dole Recoived: March 23, 2022
Calizralion Dale: March 23, 2022
an
0.0 0.5 10 15 20 Issved Dala: MWareh 25, 2022
aotd i) Calloration By: Mr, Rungroie Metakyl
e
i T2t R sl mnct Roproved By: A —m
Si fPuNl‘I, s = - {Mr Kriangaak Kalasn ) "UMr. Koatisak Kardo)
Calibrated by Approved byt . -
- Reviawed by Labaratory Manager
[ Mr. Sitpawlt Suwannarat) (M, Nepponyg Justarupan)
of g 10 Hhe B siman of Unan (51 11 03 Cvntes Iracoabity of

Fleld Sclentist(1)

Envire Fleld Coordinator Scientlst (3)

FORM MO: FOG-073  REVISION NO. - ISSUE DATE: 14/03/36

FRARI TR I G RONS] G N1l SEAMKANE) B1 DIAF 0G0t LalRAT Sanckardl Wborale L

T rracasurement uncarenty Elated i In sxsianced uncerdanly whrch o sbaned o e MeeD31d undelianty mulnied by

N0 €1 AR TAZIOT (h - FHID g3 vide B devel of Confenns: o

iy nm WA I s b

Fagrnzinn. of Unceriants £ Moasrammans (GUMb The &1 R e nowits 1t only (o flie nemes cHaeatey

et catr

shatngh

v igd enly WIRGUI wiKIEh oo A o panta Gakil Rien €0, 2

DD YR




P E " T PENTA CALIBRATION CO.,, LTD.
A gk‘:;:}h. Cn'n;m 33 Vilags Xanghanephizek Road
i
CALIBRAT!ON Tek 66 0) F0g0-07 R
www, pantacal.com

Rapresant to Cartificate of Calibraion PTCAT22102
Cerlificate No:  PTCNO7/22102

Fage: 2of 2

Measurement Results:
Without Adjustmant ;
Function Calibration: Non Adjustment
Eecantric Error: Weight to be 113 172 or of Maamum capaciy

Eccantriclty 1est 1] 4]

Pasttion {g)
1 I ENE [ [ ¢
00020 | 0.0000 | o0t , 0.0000 [ 00001
Maximum deviation: 0.0001 —l

Rapaalability Tesl : Weight 1o be 172 < L, = Maximom capacity

Determinalipn of ta standard deviation of woighing batance., Readabiity Q0001 (g

Standard Devistion j

Nominat last value [g)
L 1

00 0.00008 :J
Error of indication : Ironi nominal valug.. Readability 0.0001 (g}
Noinal Value | Comvantonal Mass Indication Careection of Batance Unetrtainty k
18 )] 2 i3] (9}
i} 000300 0.0000 00000 0.00026 287
0.0t £.01000 0.0100 0.0000 0.10026 265
0.05 3 05900 0.9500 00000 0.00026 265
Q1 0.10000 0.1600 0.0000 0.00026 265
0.5 0.5UQDD 0.4995 0.0001 0.00028 265
1 1.00000 0.5903 0.0001 0.00026 265
2 2.00000 19099 0.0601 0.00026 2865
o 5.00001 5.0000 a OD_OD 0.00026 265
w0 10.00000 10.0001 20001 0.00026 285
20 20.00003 20.0001 -0.0001 0.006026 252
100 100.000D4 100.0001 -0.0001 0.00027 218
Nale: Weight of achust . (g

The End of Certificate

ALS, MULTIPCINT CALIBRATION REPORT
Calibration Dae 1-Juk22 Nama HNOX Analyzsr
Mi HORIBA Madal APNAITO
Satlal No. TESHAM4 [[+] RYQ_F8Cis1
Callbtwtor Manifachrer Taladynue AP| Model T00
Barial o, L1
£, Gea C (FPM) 55.88 Cyfinder Ho. __ GNomTEe 0
Cylinder Pressuru {pal} 1800 Certifind By Alrgaa [ne.
Cartfled Daiw BFab22 Expired Dabs -Fab-30
Peint CALIBRATION RESULTS
tdeal Actual NO Errer HO %Emor NO Astal HOx Ermor NOx | % Eror Nox
ZERD 0.00 0.10 0.10 .10 0.10 0.10 .10
1 100.00 98,70 -1.30 -1.30 100.10 010 0,10
2 200.00 201.00 1.00 0.50 201.40 1.40 (<]
a 300.00 298,30 -170 D57 302.10 210 Q70
4 40000 398,40 -1.80 040 403,50 3.50 {88
AVERAGE (%) 0.3 0.50

A0 /
) /
200

] 100 200 300 o0

—d—ldeal  —+—Acluad NO +AcludN0:|

Callbrated By Approved By
%' ) E ’
{MrJirmwut Sakam) (MrBamyuth  Jikranont )

Flald Errvirshmantal Sclentist (3) Asalatant Ganeral Managar

ALS Laboratary Grous
FORMNO. F 06056 FREVISION NO- - ISBUE DATE 020412

ALS MULTIPOINT CALIBRATION REPORT
Callbration Dute 1-duk22 Equipmant Nama NOx Analyzer
HORISA Model APNA-370
BaHa! No, ALPOVOWY Equipment ID RYG_FS0455
Callbrater Manutachurst ‘Telsdyna AP Modsl 700
Harial No. 047
Sid. Gea Concentration (FPM) 35,84 Cyfinder No. GNOM2T2Z22
Cylindar Preasura {pal) 1800 Cartified By Alrgas Inc.
Cartified Dat B-Feb-22 Explrad Cate £-Fab-30
Pant CALIBRATICN RESULTS
[daal Actual HO Emer KO REmor NO Actual NOx Emor HOx | %Emer NOx
ZERO 0.00 0.10 0.10 .10 0.10 0.10 0.10
1 100.00 98.60 -1.40 -1.40 101.50 1.60 1.60
2 20000 188.70 -1.30 -0.65 201.40 1.40 0.70
3 300.00 201.00 1.00 033 30180 1.60 2.60
4 400.00 390.20 +1.80 045 40120 1.20 0.30
AVERASE (%) -0.41 0.8¢
e -
00
- /
1w
[
a 199 200 00 w0
L—.— Weal  ——Actual HO  —l— Actusl HOx

Callbrated By Approved By

% - .ﬂ: U{W‘I
(Mrdimeat  Sakam ) (MrBarayuth  Jittranent)
Flld Environmental Sclantist (3) Avaistant General Manager

ALS Latesabory Groog
FORM NO.F 08-058  REVISION ND.:-  |SSUE DATE: 020dri2

ALS MULTIPOINT CALIBRATION REPORT
¢ Date dukaz Exqulpment NOx Analyzer
Manutaciurer HORIBA Hedel APNAATD
Saal No. ROSKDSTT Equipmant D RYO_F80483
Callbrator Manufscturer Taladyms AP Madel 700
Budlal No. o7
8id, Gas Concantrabion (PPM) Cylinder No, GNOORT222
Cylindar Prossurs (pal) Cartfisd By Alrgan the.
Cartled Dute S-Fab22 Expired Date ©-Faban
Peint CALIBRATION REAULTS
eal [ AchualNO | EmorNG | EMorNC|  AchulNOx | EmorNOx | REmor NOx
ZERD o0y 0.10 0.10 0.10 010 0.10 0.10
1 100.00 98.80 -1.20 =120 110 1.10 1.10
2 200.00 20180 1.80 0.90 201.50 1.50 035
3 300.00 289.40 D50 020 302,650 2.60 0.87
4 400.00 388.10 -1.50 047 401.80 1.90 047
AVERAGE (%) -0,18 0,84

an -
£ /
00

. /

o 100 100 ioa 400

—a—ldeal  —e— Al NO  —m= Actual NOx

Calbiuted By Approved By

A =

{MrJirawut Sakam) { Mr.Barayuth  Jittranont)
Fleld Envirohmantal Sclantist (3} Asalatant Genar! Menager

ALS Laboratory Group
FORMNO.:F 06058 REVISION HO:. 1SSUE DATE: 02012




63/14-15,67/35-36, Sol Pelthhasem?,7/1, Petchkesam Ad,
Wallhaprs, BenghohyalBanghkoh 10600 Thalland.
Tel: {66) 02-8480812#13 Fax: {$6) D2-B650860 www.ilranalee.com
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Page 1 0f 2 pipes
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urement flem } Cup mmemgmeter wi da'a logger

wanulectures D3t loggee. Nevainm,

§ Cup anemameter: Novalge

REVIEW BY
Modet/Typ Dola logper W 25CL H Ea
PR Chipnge) approveosy S U
St N Dol 4461, 6hefog

+ KEXT CAL DATE .

Cup e manslet; -

I© Ko Gala logger BRA_FEDI41.
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/ Sirinthorn Rd. Bangbumru.BangpludEingkd& IQTDOTHAILAND RIC-THI-m 17025
Tel$-2435-8B00 Fax.0-2433-1670 a-mallcal com hitps phomcem

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuatien of Calibratien Certificate

Cert. No. : ACC220H1
FPages : 1of3

Calibration Certificate

Equlpment : SOUND CALIBRATOR

Manufacturer ; RION

Model NC-78

Serial No.: 35002736

1D No.: - LTy

Condition As Found ; GOCn

Customer : ALS LABORATORY GROUP (THAILAND) <o, LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LLI'ANU
BANGKOK, 10250 THAILAND.

Lecation ; - m o CP
ot HioM- |,

Amblent Temperature [230£3) = REVIEWBY voreses

Pressure = C1oL3 41 ) kPa

Relative Humidlty { 1500 420) % HPPROVED BY .. -
. 1o/1/13

Received Date ; 05 JANUARY 2022 NEXT G DATE .

Calibration Date & 10 JANUARY 2022

Date of Issue : 13 JANUARY 2032

Calibrated by : Nothakom Pisutpsisan

Approved by : m
; ‘

{ Thenzkul Petchumi )

This i is issued in d: with the quil ol ISONEC 17025 siandard, may not be nepreduced
oiher than in [l excepl with the prier wrinen approval af the heud of Calibriion Laborstory.

QF-TS1 20401020664

Cert, No. : ACC1200)
Job No.  : YC6SACDN40

Pages 203
Calibration Precedure : CP-AC-03

Calibration Method »
This equipment was calibrated by based on TEC-60942:2003 Siandard.

The sound pressure level, frequency and tetal distortion of the sound calibrator was measuzed using (e icrence
migrophong, .

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

Instrument Model Sstlal Mo, Cerl N, Dug Date
Waveform Genermlor XL MY52302742 EF-0011-21 10-Feb-22
Digital Muliimeter I346IA MYS53220004 BF. 050264 10-Felr22
Digitel Multimter 3M6IA MYS3220076  EEL.DP. 030264 DS-Fab-22
Digital Multineter IMEIA MY60024373  1-15180725251-1 15-Sep-22
Programmable Attenuator MAT-1070 2100114 1500-07174E CB-Mer-22
Condenser Micrephone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA2ZKAL 34560495 AA-3003-2( 16-Feb-22
Audio Analyzer AVR-3360A  VTHBG606Y EF-0010-21 10-Feb22

2. This resylt of calibration was found accurale as shown on dale and plage of calibration for (ks celibrated item only.
3. This centificate is trngeable 10 the ional system of unit maintained ar 3

3.1 Natioral Institute of Metrology (Thailands.
.2 Thailand Institaie of Scicatific and Technologica! Research{TISTR).

QE-TE LA 200

7 L4

Sl!Tol-: Il Pl?'R N, SITHIPORN ASSOCIATES COLTD,
! CALIBRATION LABORAT ORY

Continuation of Calibration Certificate

Cer. Ne, 1 ACC22000
dabNo, @ VCEXACO040

Pages @ 3ofa
Besult of enlibratlon ;
1. Sound pressure feve)
Specificd sound Measured Boviated Tolerance
pressure level value valug Uncertaiary fimiz
(dB) {dB) (dA} {dB) {dB}
L & 9359 0,01 0.14 040
2. Frequency
Bpecificd Measured Devined Tolerance
Freguency value value Uneerainty Imit
tlz) iz (%) [§39) (%)
) [ 1000 0.0 0 |

3. Tota! distortion

asured vetue [ % ) I Uncertainey ( %) l Tolerance limit (% )
] 0.28 ! .10 [ 3.0

The repaned uncenainty is based on a siandard uncertainty muttiplicd by caverage factor 4 = 2

v any velue following ealeulation prov iding 0 tavel of confidence of approximatcly 95 %

- Eng of Callbration Certificate

QF-TSI20809-420604

-~ 2H

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

a "]
451-451/1 Sirinthomn RdBangbumry, Bangplud Banghok IDJOOTHMLAND NSCATHSI-TS 17028
Tel0-2435-8300 Fax.0-2431-1679 e-mallical-conter@itipharcom hilpyy homcom  ©
: ACL22162
t 1of8
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : R
Model © NL~42 Microphone UC-52 / Preamplilier NH-24
Sctkal No,: 01122567 / 143473 £ 22608
ID No.: RYG_FS0016
Conditlon As Found : GOOD
Customcr ; ALS LARORATORY GROUP (THAILAND} CO., LTD,
104 PIIATTHANAKAN 40, PHATTIANAKAN ROAD,
KIIWAENG PHATTIIANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,
Locaton ; - i
Ambient Tempernture : {230 +3) o E LY BY %-"”‘v? .
Pressure (1013 £3) kPa =
Relatlve Humidlty : {300 +20) % APTROVED BY .
S fza
Received Date : 06 JULY 2022 bt
Callbration Date : L1-18 JULY 2022
Date of Issue : 1% JULY 2022

Calibrated by : Nathakomn Pisutpaisan
Approved by : / m
( Thanaku! Pewchurat

This centificale i ixsued in sccordance with the requirements of [SO1EC 17025 standard, may not be reproduced
other than in full. except with the prior written approval of Ihe head of Celibration Laboratory.

QETSIZA4H 02086




SITH I POR N} SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert Ne, * ACL22162
IobNe. : VCB5ACO06S
Fages : lofB

Calibratlon Procedure ; CP-AC-0L

Calibration Method 3 \ '

This equipment was calibrated by based on [EC-61672-3 (2013) Slandard for sound Tevel meter (SLM).

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

Eor tests results of each ilems wevs made by ob jon of gach display and also with SLM'5 dispiny.

Conditisn of this result of calibration :

1. Reference Standard Tnstruments
Instrgment Muodel Serfal Nu. CobNp  Dsielkde
Wavform Generator 312104 MY48C17076 EF0007-22  04-Feb23
Weveform Generator 35118 MY52302742 EF-00B22  04Feb23
Diigital Multmeter 334614 MY53220004  EEL.BP.O40265  09-Feb23
Digital Multimeter 33461A MY53120076  EELEF.03M265 09-Feb23
Digital Multimeter 3461 A MY60024273  EEL.BF.05/0265  09Feb-23
Progrummable Atienvator MAT-1070 62100114 EF-0009-22  D7-Feh23
Condenses Microphene 4180 2077900 ANLDI32ZE 24-Feb23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22  Z2-Feb23

2. This resuls of calivrtion was found accurate as shown on date and plave of calibration for this calibrated item anly.
3, This ecrtificale s iracasble to the internationel sysiem of unil maintained at ©

3.1 National Insifiute of Metrology (Thailand),

3.2 Thailand Institole of Scicntific md Teehnological Résearsh (FISTR)

QE-TS124M-H-020664
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SITHIPOR Nj SITHIPORN ASSQCIATES COLLTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. £ ACL211462
Job No. ¢ YOGSACO069
Pages 1 3alE

Summary of Measurement Result s
' Uncertaluty | Maximum-permitted
Parameter . Pas | Fall uncerninty of
i n measurement {dB)
1. Absolutc sensitivity v 02 NA
. Self- d noise v - T 02 NA
3. Acoustical signel tests of frequency weightings . -
128 Hz v - 03 0.6
1000 1iz v - 03 [
§000 1z v 0.3 ' 0.7
4, Etectrical signal lests of Frequency weightings 3
¥or 10 11z 104 kilz v - 03 | 0.6
For>4kHz 1o 10kHz I’ . 03 i 0.7
For> 10Kz 10 20 Kliz - - - i 10
$, Frequency and time weighiings at | kHz v - 0.2 ! 0.2
6. Long - term slability v - 0.1 B 0.l
1. Level linewsity on the refercnce level range v - 0.2 03
§. Level linearity incluing the level sange cofitrol 4 02 03 -
9. Tone burst response v 0.2 [X]
10, Peak € sound level v 0.2 0.35
11, Qverload indication v - 0.2 0.25
12, High level stahility 4 - ol 0.1

QF-TS12-04-D4 020664

Bk

_S]T HIPOR N) SITHIPORN ASSOCIATES CO,LTD.
fsseciates CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22162
Jeb No. : VC6SACODGY

Pager  : dofY
Result of callbratien s
1. Absolute senshivity
Reference Measured Agceptance
Acoustic Signal Value Deviation Limit
() (483 {dB) (dB)
93.9 495.95) 93.9 0.0 0.3

2. Self-gencerated nolsc
2.1 Normal st

Measured Value
{d8)
157

22 The microphane of the sound level meter was replaced by elecirical signal input device.

Frequency Mensured value
Weighting (dB)
A - weight 126
€ - weight 18.7
Flat 24,5

3, Acoustical algaul tests of frequency weightings
Maler free-field pesustic response al g fevel of 84 4B

Frequency Deviation from various frequency seeighting response curve (W)
iz Flat C-u"cighl A-weight Acct:pl'ame
Limits
125 0.2 02 0.2 1.5
1000 -] +0.1 0.1 1.0
8000 RA 0.9 .8 5,0

QF-TSIHH-H-D2060

o AL

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. ; ACL22162

4, Electelcul stgnad trats of frequency wolphtings
Welghting nrmwork respanse with relative ke § Xz,

Frequency Deviation from various frequency weighting response curve (dB)

(Hz) . Arceplance
Fist C-weight A-weight Limits
63 0.5 0.0 0.0 2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 1.5
500 0.0 20 0.0 1.5
1000 0.0 0.e 0.0 1.0
2000 0.0 Q.0 0.0 2.0
4000 o 0.0 0.0 3.0
8000 0.0 o1 0.1 +5,0

5, Frequency snd time weightings at 1 kHz
5.1 Frequency wyightings al | kliz

Measured Deviated Aceeptence

Frequency Value Vatue Limits

Weighting (dn ) (d8) 1dn)

A - weight 94.0 20 -

C - weight 94.0 0.0 +02
TFlat 9.0 0.0 +0.2

5.2 Time weighting at 1 kkHz

Measured Theviated Agceptance

Frequency Value Value Limits
Weighting (di} (dB) {dit}
Fast 94.0 0.0 -
Slow 94.0 0.0 101

Leq 94.0 0.0 +0.1

& Long - term stabllity

SLAS Display | S1M Display | Deviated Accoptance
Frequency  dnitial at final Value Limits
Weighting (di ) (uB) {dB ) (48)
A - weighl 9.0 94.¢ 0.0 403

QF-TSII-4M-H-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates ©  cay IBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2II62
Job Mo, ; YOESACOIG?

Papaa i 60f3
7. Level Hnearlty on 1be reference level range
Anticipated | Measured |  Devialed | Acceptance
Velue Value  Value Limits
(dB) (dB) | (4B) (dB)
1310 1310 .00 =11
1360 1360 i 0o =11
135.0 135.0 00 - 1]
134.0 134.0 20 +1.1
1330 131.0 0.4 41,1
132.0 132.0 0.0 +1.1
13.0 131.0 0.0 £1.1
129.0 120.0 0.0 + 1.1
124.0 1240 0.0 +1.1
119.0 119.0 0.0 +1.]
1140 13140 0.0 1.1
109.0 109.0 0.0 1.1
104.0 | (4.0 00 +1.1
95.0 95.0 0.0 +1.1
94.0 94,0 0.0 *+1.1
85.0 5.0 0.0 * L3
4.0 B4.0 0,0 = 1.1
79.0 79.0 0.0 =11
T4.0 740 00 =11
69.0 £9.0 0.0 =11
4.0 640 0.0 +1.1
9.0 59.0 0.0 +1.1
340 539 +0,1 211
49.0 48.0 0.0 4 1.]
41.0 40 0.0 % 1.]
3940 39.0 0.0 (AR
3.0 3.0 0.0 1.1
300 299 0.1 211
%0 289 0. 1.1
280 279 0.1 310
210 269 0.1 1.1
260 259 0.1 +1,1
25,0 239 0.1 #1.1

OF-T8 1 2-4K-3-030664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22162
Jok No. : VCESACO0G9

Papes  : TofB
& Level Linearfty fncluging the level range conirol
Anticipated | Measured | Devisted | Acceplance
Range Velue Value Value Limils
[€) ey | (a8} (4B)
Aule 4.0 .0 0.6 +1.1
9. Tone burst response
Tine Tone burst Anticipated | Measured Devisted | Acceplance
duraticn, Th Cycle Velue Velue Velus Limits
Weighting (ms) {dn) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 15;-50
Fast 2 g 117.0 L17.0 0.0 10525
200 800 140 14,0 0.0 £L.0
Stow 2 8 108.0 1080 0.6 5.5 ;+5.0
200 B0 127.6 12746 0.0 £1.0
0.25 L 99.0 989 Bl 1.5;-5.0
SEL 2 ] 108.0 108.0 2.0 1.0;-2.5
200 800 128.0 128.1 Q.1 . =lo

10. Peak C saund level

Number of cycle Anticipated | Measured Deviated | Aceeplance
in Value Valur, Lepeak|  Value Limits
test slgmal (dB} - (43) (4B} (da)
Continuous 1330 1330 0.0 -
One 1364 136.0 04 3.0
Number of cyele Anticipated Measuwred Trevialed Acceptance
in Value Valve Yalue Limits
Iest signal (4B) (dn) (de) (dB)
Conll 133.0 133.0 0.0 -
Positive half eycle 1354 1152 0.2 +3.0
Negative half eycle 1354 1352 02 2.0

QF TSI IR0 0604

o AA .

SITHIPO RNy SI'THIPORN ASSQOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cerl. Na, ; ACL22162
Job No. 1 VCESACD069
Papes  ; BofB

11. Overloud indicatinn

Messured value { i3 ) Teviated Acceplance
Positive Negalive Value Limis
one-hall'cycle | one-haif eycle (4B) {dB)
837 39.% 0.2 +1.5

12, High Jevel stabllity

SLM Displzy | SLM Display | Devimed | Accoptanse
Frequency atinitial 2t final Value Liznits
Weighting (dR) {dn) (¢B) (dB)
A - weight 137.0 1370 0.0 0.3

The reporied uncertainty is based on o standard wncertainty mulliplied by coverage faclor & 2

or any value Fellewing

¢ & lavel of confid of imalely 95 %

Ent ol Ci Certl

QE-TSI 24H-A-020664

el

SITHIPORN ASSOCIATES CQ,LTD.
CALIBRATION LABORATORY  p /AN=

3
45145171 Sirinthorn R4, Bangbumiy, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17925
Tel0-2435-8800 F3x,0-2433-1479 e-mailxal-center@sithphom.com http fiwewwsithiphomcon  CAUBRATION DM

Cert, No. : ACL2I1IE
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Calibration Certificate

Equlpment : SOUND LEVEL METER
Manufuclurer : RION :
Model : NL-42/ Microphone UC-52 { Preamplifier N11-24
Serin] No.: 01122578 1 143485 1 22620
10 No.: RYG_FS0017
Caonditlon As Found : Goon
Customer : ALS LABORATORY GROUF (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PILATTHANAKAN. KEET SUAN LUANG.
BANGKOK. 10250 THAILAND.
Losatlon 3 . neview oy 3 e Z.
Amblent Temperature @ {23023) *C )
Tressure & BUIRERE kPa APPROVED BY .=
Relative Humidley : (500 420) % .
HEXT CAL. DATE ..
Recelved Date 21 SEPTEMBER 2024
Calilrration Date : 04-06 OCTOBER 2021
Date of Isswe 11 OCTORER 2021

Calibrated by :

Approved by ;

This centificate is issued n

with the

‘Nethakom Fisuipsisan

7 -

Thanokul Petchurai ]

of ISOEC 17025 standard, mmy not be reproxtuced

other than in full. except with Lhe prior written appraval of the head of Calibralion Laboratory.

QF TS 12420004




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
@ssoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. ¢+ ACL21118
JobNo. : VCSIACOIT0
Pages @ 2ofh

Calibratlon Procedure : CP-AC-0I

Callbratlon Methnd : P

This equipment was calibrated by based on [EC-61672-3 (,?.ql!) Siendard fuﬂound Jevel meter (SLM).

The S1.M had tests to Acoustical pnd Flectrical signel tesls uffmquency weighting with Ancdwlc chamber and Reference
Stondard Instruments.

For 1ests results of ench items were made by observation nfuu:h Instruments display and wlso with SLM's display.

Conditlon of thls result of caltbration : '

I. Reference Standard Tnstruments : ) .
Instrument Moder Serind No, Cirfu No, Dui Rate
Waveform Generator 332108 MY48017076 LEF-0012-2) 10-Feb-22
Waveform Genemlor 5118 MY52302742 EF'Oi]l 121 10-Feb-22
Digital Multimeter AM6LA MY53220104 EEL.BP. 050264 10-Feb22
Digital Multimeter 3346LA MY53220076 EEL.BP.0)/0264  QB-Feb-22
Digital Multimeier BR4OA 1987025 EEL.HP. DS0264  05-Feb-22
Programmable Attenuator MAT-1070 G2100114 I$0(H?77TAE 08-Mar-22
Condenser Microphone 4180 2977900 AA-L00R-2) Q3-Feb-221

Measuring Amplifier NA-2KAL 3560405 AA-"JWE-ZI 16-Feb-22

2, This rosult ¢f salibration was found accorete as shown on daie and place of culibration rb.r this calibrated item onfy.
3. This cenificate is trageable to e International sysiem of unit maeintzined at ;
.1 Navional Institate of Metrology (Thailand).
1.2 Thailané Instirute of Scientific and Technological Rescarch (HSTR)
H
i

QI-TS 1 2-HCH-020664

SITHIPQRN; SITHIPORN ASSOCIATES CO,LTI.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL2T1IE
Job No, : VCEIACNITO
Pages @ dofd

Usncertsinty | Maximum-permlied
Parameter Pan Fall - uficertainty of
(4B} -
meaurement (dB)
1. Absolute seasitivity "4 0.2 T ON/A
2. Sctf-gencrated noise I'd T 0.2 Nia
3. Acoustical signal tests of ighting: S
135 Flz v 0.3 - 06
1000 Hz v - 03 0.6
000 Hz v [ 0.7
4. Electrical signal tests of frequency weiphtings i
Fot 10Hz 184 kHz ¥ - 0.3 5 0.6
For >4 kHz o 10 kHiz v 0.3 | 0.7
For > 10 kHz 10 20 kHz - - | 1.0
3. Frequency and time waightings at 1 kHz v 0.2 ! 0.2
. Long - tevm subility v . 0.l / 0.1
1. Level linearity on the refirence level rage v 0.2 0.5
B. Iovel linearity including the level range contral v . [P 0.3
9. Tone burst response v 0.2 0.3
10. Peak € sound level 4 - |62 0.35
11. Overload indicalion v oL 0.2 0,23
12. High level siabilily K4 - 0.1 0.1

QF TSI 02064

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
prsociates CALIBRATION LABORATORY

Continuation of Calibiration Certificate

Cert. No. : ACL2ZEIE
Job No.  : VC64ACDITD
Papo : doll

Result ofculibratlon ;.
1, Absolute sensitivity L
Reference Mensured Accepuance
Acoustic Signal Value Deviation Limit
(db) (dB) {dB) (a3}
93.9 (93.96) 939 0.0 3.3

2. Scif-generated noise
2.1 Monmal test

Measured Value
| .
179 B

2.2 The microphone of the sound level meter was replnced by clectrical siygnal mputdmn::.

Frequency Measured volue

Weighting (dB)

A -weight 15.5 K

C weight 209 .
TFlat 5.3

3. Acoustical signal 1£51s of frequency welghtings.
Meicr free-fisld acoustic response ol a level of 84 dB

Frequency Devintjon from various [requency weighting resperse curve ()

the) Flat Cowcight | Awweigh | . SRR
. Limits
125 ol X X 15
1000 X 0.1 0.1 10
R000 U5 08 06 =0

QF-TS1 20441020000

SITHIPORN; SITHIPORN ASSOCIATES CO,LTI.
arsociaics CALIBRATION LABORATORY

Continuation of Calibration Certifivate

Cerl. No. : ACL21118
Job No. 1 YCGJACHTO
Pagex : 5o0fR

4, Electrical sighal tests of frequency welghtings
Weighting nerwork response with relative to ) kiiz

Frequency Dreviation fom various frequency welghting response corve (dB)
11z N N Ageoptance
Flat C-wright A-weight Limiss
] -0.1 -0.] 0.1 +2,0
125 0.1 0.0 01 . +1.%
250 0.0 0.0 -0.1 . £l.5
500 0.0 00 <0.1 - ElS
1000 0.0 0.0 Q0 1.0
2000 0.0 00 0.0 2.0
4000 0.0 0,0 9,0 230"
800G 0.0 0.1 0,1 =50

5. Frequency snd {lme welghtings a1 1 kHz
5.1 Frequency weightings al | kHz !

Measored | Deviated | Acceptance
Froquoncy Value Value Limits
Welghting (31 1dB} (4B
A = weight 4.0 0.8 -
C - weight 4.0 0o 0.2
Flat P40 Y 402

5.2 Time weighting at 1 kHz

Measuored Deviated | Acceplance

Frequency Value Value Limits
Weighting (dB) (dn) (68)
Fasl 9.0 o0 -
Slow 94.0 0.0 +0.]

leg 9.0 00 0.0

6. Lang = term stabflty

SLM Display [ SLM Display{ Deviaed | Aceeplance
Frequency arinitial al final Valug Limits
Weighting (dB } (dB) 1d8) 1di }
A - weight 24,0 94,0 0.0 + 0.3

QF-TS 1 2-H-{H-U2NH

y o v




SITHIPORN, SITHIPORN ASSOCIATES CQ,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, ; ACL21118
Joh Mo, ; VOGIACOITD
Pages 1 Gal8

7. Level Hnearlty an the reference level range

Anticipated | Measurcd Acceplance
Yalue Value * Limits
(¢8) dB) (dB)
1370 137.0 %10
1360 136.0 £11
1350 1350 %11
140 134.0 Ean
1330 1330 107
1320 1320 211 )
1310 1310 £1.
129.0 1290 21,
1240 1240 £ 1.1 i
119.0 1190 £1,1 ;
1140 1140 411 ;
1090 109.0 1.8 i
104.0 104.0 0.0 #1.4 :
99.0 9.0 0.0 4 Ll
940 94.0 0.0 1.1
§9.0 £9.0 0.0 21,10 ’
34.0 #4.1 0l NTE
9.0 79.0 0.0 # 1.1
74.0 4.1 0.1 # 1.1
69.0 69.) Y i L1
64.0 64.0 .00 &1L
59.0 5.1 T %11
54.0 $4.0 i 00 1.1
49.0 49.0 00 * 1.t
0 4.0 0 11
390 9.0 00 1.1
340 .1 0. 1.1
300 30.2 0.2 1]
200 29.2 0.2 411
280 8.2 0.2 211
70 7.3 0. 2Ll
1.0 264 04 £ 1.1
5.0 5.5 0.5 £1.1

QF-T51 2--4M 520004

SITHIPOR N} SITHIPORN ASSOCIATES COLTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

7L

Cert, New + ACL211tE
Job No. @ VC&ACO?0

Pages : 7ol8
B, Level linearity including the level ranpe contenl
Antigipaied | Mepsured | Devinted Accrplance
Range Value Velur [ | Value Limits
(dB) {dB) | {di3) (dn)
Auto 940 s | o0 L1
S, Tene burst response
Time Tone bursi Aaticipated | Measured | " Drviated | Acceptance
duration, Th Cycle WValue Vahe Vl;lw\ Liraits
Weighting {ms} (dB} (48) {dB} - (dB)
025 1 108.0 107.9 0.1 1.5;-50
Fast 2 B 1170 170 0.0 L1025
200 00 140 1340 0.0 Lo
Slow 2 B 108.0 108.0 0.0 1.5:-30
200 80O 127.6 127.6 0.0 * &LD
0.2 1 5.0 58.8 .1 15:-50
SEL 2 3 108.0 108.0 0.0 /10z-28
200 300 128.0 1280 00 sl
14 Peak € sound level
Number of cycle Anticipated | Measored | Deviated | Asceptance
in Value ; [value, Cepeak|  Value Limiis
test signal (da) | {dB) (dB}) (dB)
Conlinuous 1.0 | 1330 o0 -
One 1364 ! 1364 2.0 3.0
Number of eycle Anticipated | Measured Doviaed | Acecplance
in Value Value Value Limits
lest signal (<B) (di) (dB) (dB}
Conlinuous 1330 133.1 0.1 -
Positive hall cyele 135.4 135.2 .2 2.0
Negative half eyele 135.4 1352 0.2 =20

QF-TS1 24K-070664

V-7

b I;I'nl-! ! f’lOD RN, SITHIIPORN ASSOCIATES CO.LTD.
ates CALIBRATION LABORATORY

Continuation of Calibration Certificate

ACLIIE
"CAACO0T
ford

1. Qverlard Indleaifon

Measured value { dB ) ﬁrvimd Acceplance

Paositive Nepative Value Limits
onc-halfcycle | one-half eyele (dB) {dB)
80.6 89.6 0.0 ]

12. High level stability

SLM Display | SLAM Display |  Deviated Acceplance
Frequescy al inilial at final Value Limits
Weighting tdB) (dn) LdB) (dB)

A - weight 137.0 1310 0.0 =03

The reported uncertainty is based on a siandard umceriainty multiplicd by coverage factar & =2

or any value following caleulntion.providing  lavel af confidence of approximoiely 95 %

= Endof Calibration Cortlficate

QF-T512-03-04-0206584
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Calibration Certificate

Equipment ; SOUND LEVEL METER

Manufacturer : RION

Modcl & NL-42/ Microphone UC-52/ Preamplifier NH-24

Serial No.: 00300074 / 183467 /01736

1D Na.: RYG_FSMH95

Condition As Found : GOOD

Custamer : ALS LABORATORY GROUP ITHAILAND) CO.. LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG FHATTHANAKAN, KHET SUAN LUANG,
BANGKOK. 1925¢ THAILAND.

Location : -
Amblent Temperature ; [0 L3) C REVIEW DY %M (P
Pressure ; (1013 £3 ) kPa
Relatlve Humidity : (500220 % APPROVEG BY .
ofr12s

Received Date s B3 JANUARY 2022 HEXT CAL DATE 1["
Calibration Date : 1912 JANUARY 2022
Date of Issuc : 13 JANUARY 2022

Calibrated by 3 Nuthakom Pisuipaisan

—
Approved by @ m
{ Thanakul Petchurni

This eenil is issued in with the of 150TEC 17025 standard, may not be seproduced

other than in fell. eacept with the priot written approval of the head of Calibration Laboratory,

QF-TSI HM4-H4-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure ¢

Calibration hethod :

Ch-AC-01

Cert. No. : ACL21029
Job No. : VCBSACU040
Pages  : 2af8

This cquipment was calibrated by based on JEC-§1672-3 (2013) Standard for sound level meter (SLM).
The SLM had 1ests to Acousticol and Electrical signal tests of frequency welghting with Anechoic chunber and Reference

Standard Tnstruments,

For fests results of each llems were made by observalion of cach Instrumenta display and also with SLM's display.

Condltion of this result of calibratlon ;
1. Reference Stondard Instnuments

Inafrument Motsl EatialNn.
Waveform Generalor 33204 MY 48017076
Wavclorm Gencrator Bsun MY52302742
Digital Multimeter Basla MYS53220104
Digital Multimeicr 334618 MY3I220076
Digital Multimeter 3a461a MY60024273
Programmable Attenvalor MAT-1070 62100114
Condenzer Microphene 4180 2577900
Measuring Amplificr NA~2KAL 34560495

SITHIPORN) SETHIPORN ASSOCIATES CO,LTD.

pssociales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerd, N, Duc Date
EF-0012:21  MG-Feb-22
EF-00L1:21  10-Feb-22

EELBP. 050264  10-Feb-22
EEL.BP. 030264  08-Feb-22
1151807252511 15-Sep22
15000777E  08-Mar-22
AAI00B-21  ¢5-Feb22
AA00321  J6-Feb22

2, This result of colibration was found accurate as shown on date and place of calibration for this calibrated ilem anly.

1. This ecnificate is tmoeable lo the i

3.1 National Instinrte of Metrology (Thailand}.

| systerm of unit

(14

3.2 Thailand Instiule of Seieniific and Technological Research (TISTR)

QF-TS12-04-04-020664

7 LA

Cert. No. 1 ACL22029
Job Ko, & VOSSACHD
Pagts t JolIB
Maslmunrpermitted
Farameter Pas | Fall uneertalnry of
B measurement (dB)
1. Absolulc sensitivity [ - 02 NIA
2. Seif-generated moise v - 0z A
3, Acoustica! 5ignal 1ests of frequency weightings .
125 Hz i - 03 06
1000 Hz ¥ - 03 [
8000 Hz v . 03 0.7
4, Electrical signal tests of (req
Feot 1011z 10 4 Kliz v . 0.3 0.6
For» 4 kHz o 10 kliz v . 0.3 0.7
For> 10Xz 10 20 kHz - - - . 1.0
5. Frequency and lime weightings at | ki3z v - 0.3 [¥)
6. Long « term stabllity v - 0.1 [
7. Level lingarity on the reference Jevel range I 0.2 03
8. Level linearity including the level mnge conrl v 0.2 03
9. Tone burst response %4 - 0.2 0.3
10, Peak € sound level ¥ - 0.2 035
11, Overlaad indication v - 0.2 0.25
12, Wigh level sbility ¥ - 0.1 0.1

QFTS 1240404020604

o BhA..
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Continuation of Calibration Certificate

Cer. No @ ACL2102%
Job Mo, : VCOSACOMD
Papes ¢ 4or8
Besselt of callbration :
1. Absolute senshtivity
Referenice Measured Accephance
Acoustic Signal Valuc Deviation Limit
(dB) (4B ) (dB ) (dB}
3.9 (93.96) 939 0.0 0.3
2. Self-gencrated nolse

2.1 Normal test

(dB)

Measured Value

14.2

2.2 The micrephone af the sound level meter was replaced by clectrical signal inpul device,

TFrequency Meastred value
Weighling tal)
- weight 103
C - weight 17.4
Flal 3.3

3, Acoustical signal lests of [requency weightings
Meter frec-Ticld acoustic response at o level of 84 dB

Froquency Deviation from varous frequency weighting response curve (dDy
i) Flat Cowelght | A-weight Acceplance
Limits
135 0.2 0.2 0.} x 1.5
1000 0.0 0.0 0.0 =10
- BOOO -0.8 0.7 0.7 5.0

QF-151 2-044K-07060

7 k.
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gesocinies CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cert, Now 1 ACL22029
Job No, 1 YCOSACOHD
Pages 1 SofB
4. Electrical signal tests of frequency welghtlngs
Weighting network respanse with relative o 1 kllz
Frequeney Dvislion from various ighting response surve (dB)
iz Flat Cwelht | A-weight Acceglance
Limils
63 +0.] -0.2 0.0 £2.0
125 0.1 0.0 0.0 1.5
250 0.0 0.0 0.1 215
500 0.0 0.0 0.1 1.5
100G 0.0 0.0 0.0 1.0
2000 00 0.0 00 2.0
4000 0.0 0.0 0.0 3.0
803D 0.0 0.} 0.1 5.0
5, Frequency nod ime welghtings at [ kHz
5,1 Frequency weightings at 1 kHz
Mrasured Deviated Acceplance
Erequency value Value Liniis
Weighting (d8) LdB) (i)
A~ weight 94.0 0.0 -
£+ weight 94.0 0.0 +0.2
Flat 940 0.0 +0.2
5.2 Time weighling a1 1 kHz
Measured Devirled | Acceptance
Frequeney Value Value Limsits
Welghting (da) (an) (dB)
Frst 94.0 0.0 .
Slow 94.0 00 0.1
Leg 94.0 0.0 0,
6. Long - term stabilliy
SLM Display | Deviated Aceeplince
Freguency 3l final Value Limits
Weighting Ldi (9B) tdi)
A - weight 9.0 08 103

QP TS24 -2




SITHIPOR N/ SITHIPORN ASSQOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL2201%
Job No. @ VCESACEH0
Pagts 1 6of8
7. Level linesrity on the reference level range

Anticipated | Measured Devisted | Acceplance
Yalug Valoe Value Limits
0] {dB) (dB} i)
137.0 1370 0.0 & L
136.0 1360 0.0 + 1.1
135.0 1350 0.0 % 1.]
1140 134.0 0.0 + L]
1330 133.0 0.0 1.1
1320 1320 0.0 11l
1310 131.0 0.0 =11
129.0 1290 .0 +1.]
124.0 124.0 0.0 +1,1
1180 119.0 0.0 + 1.1
114.0 114.0 0.0 + 1,1
109.0 108.0 0.0 + 1.1
104.0 104.0 0.0 +1.)
99.0 09.0 0.0 +1.]
M0 94.0 0.0 1.1
35.0 £9.0 0.0 * 1.1
84.0 84.1 0.1 1.1
79,0 780 0.0 x1.1
4.0 4.1 Q.1 1.1
£9.0 §9.0 0.0 +1.]
64.0 £4.0 240 £1.1
5900 59.0 00 & 1.1
34.0 54.0 0.0 % 1.1
49.0 49.0 0.0 % 1.1
44.0 44,0 0.0 1.1
380 39.0 0.0 .0
.0 340 0.0 L.l
0.0 205 -G & 1.}
29.0 288 0.1 1.1
26.0 28.0 .0 =11
27.0 27,0 00 x1.1
26.0 159 0.1 1.1
25.0 249 0.1 + 1.1

QF-TE124H-H-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

ACL2I0®

8. Lovel Yinearity including the level range control

Anticipated Measurcd Deviated Acceplance
Range Value Velue Value Limits
(dB) {dB) - (dB) (dB)
Auto 9.0 94.0 00 11.1
9, Tone hursl response
Time Tone burst Anticipated | Measured Devinted | Acceptance
duratior, Tb Tycle Value Value Yalue Limils
Weighting {ms) LdB) [E5:0) 148} (d8)
.25 1 108.0 107.9 ~0.1 15:-30
Fast 2 B 117.0 117.0 0.0 1.03-2.5
200 £00 1440 1350 0,0 =1.0
2 8 108.0 108.0 .0 L5:-50
Slow
200 800 127.6 1276 o0 3.0
0.25 1 90.0 98.9 0. 1.5 -5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 B0 128.0 128.1 0.1 2.0

10. Peak € sound level

Number of eyele Anticipaied | Measured Devisted | Acceptance
in Vahie Value, Lepeak Vilue Limits
test signal (dB) (di) (4n) (dB)
Continuous 133.0 1330 0.0 -
One 1164 1358 0.6 +1.0
Number of ¢ycle Antigipated | Measured Devigted | Acceptance
in ¥alue Volue Vulue Limits
trsi signal (4B} {dB) (d8) ()
Continuous 130 133.0 0.0 *
Positive half cyele 1354 1351 (.3 +2.0
Negative hall eycle 1354 135.1 0.3 1.0

QF-TS 1210402000

= PRl .

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
srrociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerw. No. 3 ACL210I9
Jab Ko, 1 VCESACOMHD
Papes  t RolB

11. Overloza indication

Measurced valuc (48 ) Deviated Aceeptance
Paositive Negalive Value Limits
one-halfcycle | one-half cycle {dB) (dB)
B9.6 £9.5 040 +1.5

12, High leved stabliity

SLM Display | SLM Display |  Deviated Acceplance
Froquency ariniial ot final Vatuc Limits
Weiphiting (4B) {du} (dB) (dB)

A - welght 1370 1370 0.0 40.3

The reported uncertaiity is based on a standard uncerainy multiplied by coverage factor £ =2

or eay value fallowing caleulationproviding & lavel of confidence of approximalely 95 %

End of Catihration Certify

QF TS | 2040400064
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Calibration Certificate

Equlpment ¢ SOUND LEVEL METER

Manufacturcr RION

Maodek : NL-2)/ Microphene LIC-52 7 Preamplifier NH-21

Serial No.: 00453461 / 108081 / 18513

1D No.t RYG_F80007

Conditlen As Found : GOOD

Cuslomer § ALS LABORATORY GROUP (THAILANIN €O, LTD.

104 FIIATTHANAKAN 40, PHATTHANAKAN ROAD,
KIWAENG MHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : . ! REVIEWBY

Amblent Temperature (2303 *C -

Pressure : L1013 £3) kPa PPROVEDBY ~~5~£{‘QE’-

Relative Homidity : (500 420} % ;
et o pare L1914

Received Date : 05 JANUARY 2022

Calibration Date : 10-12 JANUARY 2022

Date of Issue : 13 JANUARY 2022

Calibrated by & Nathakom Piswipaisan
Approved by : w
;' .
[ Thanakul Petchurai }

This centificate is issucd in sccordance with the requirements of ISOEC 17025 standzrd, may not he reproduced
ather than in full, encept with the prinr writlen approval of the head of Calibration Laboratory.

QF-TSIH--02060




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-02

Calibration Aethed :

This cquipment was ealibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acaustica] and Electrical signal 1ests of frequency weighting with Anechote chamber and Reference
Standerd Instruments,

Far tesis resulis of cach items were made by observation of ¢ach Instruments display and also with SLM's display,

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

Inxtrument Modsl Serlal No. Cerk Ne, DaeDaje
Waveform Generaror 232104 MY48017076 EF-0012-21 10-Feb-22
Wayeform Generator 13518 MY32302742 EF-0011-21 10-Feb-22
Digital Mullimeter 234814 MY33120104 EELBP. G4M264  30-Feb-22
Digital Mullimeter 3481 MY33220076 EEL.AP, 030264  08-Feb-22
Digital Multimeter BRAGA 1597025 EELBP, 060264  05-Feb-22
Programmable Altenualer MAT-1070 62100114 1500-07374E 08-Mar-22
Condenser Microphon 4180 2977500 AA-1008-1 05-Feb-22
Measuring Amplifier NA2KAl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was [ound sccurate as shown on dnie and place of calibration for this calibrated item only.

3. This certificate {s izaceable lo the ional system ol uail ol

3.1 National Instilute of Metrology (Thailand}.
3.2 Thailand Institele ef Scientific and Technological Rescazh {TISTR).

QF-1S5124H 020064
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SITHIPOR N} SITHIPORN ASSOCIATES CO.,LTD.
@ssaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, ; ACL22022
Jab No. 1 YC6SAC0M40
Pages  : daf9

Summary of Measurement Result :.
Parameler Pass | Fall e uncertalnty of
measuremend {dB)
1, Absolwe sensitivity v - 02 Nra
2. Scllrgencraied aolse v - 032 Nria
3. Acoustical signe| eesis oF frequency weightings )
125 Hz v . 0.3 0.6
1000 Hz v - 03 [
8000 Hz v - 0.3 0.7
4. Elecirical signal fests of frequency welghlings
For 10 Hz to4 kHz v - 03 0.6
For> 4 kHz 10 10 kHz v - 03 [X
For> 10 kHz 1 20 kHz B . . 1O
$. Frequency and time weiphtings a1 1 kHz v - 0.2 0.2
6. Long - tersu stability v - 0.1 . 0.1
7. Level linearity on the meference level range v - 03 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Torc bursl response v - 02 0.3
10. Peak C sound Jevel v - 02 .35
1 L. Overload indication v | . 0.2 0.5
12, High level stability I'd - 0.1 0.1

QF-TSI24MM-{120661

R

_5 ITHIPORN, SITHIPORN ASSQCIATES CO,LTD.
pusociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL22022
dob Nu.  : VCSSACHHD
Pages  : dof9

Resnlt of calibration :
1. Absolute sensltivity
Reference Mensured Agccptonce
Acoustic Signal Velue Devintion Limit
(dB) (dB) (4B} {dB)
93,9 (92.96) 319 0.0 0.3

2, Self-generated noise
2.1 Normal fest

Measured Volue
(dB)
246

2.2 The microphonc of the sound level meler was replacsd by elegtrical signal fiput device,

Frequency Measured value
Weighting (dB)
A= weight 23.3
C - weight 25.6
Flal Rl

3. Acoustical algnal testy of frequency welphilngs
Mater (ree-fleld ncoustic response st o kevel of 84 4B

Fregueney Devialion from various frequency welghting response curve (dBY
flie) Flat Coweigt | A-weight Acseptancs
1intits
125 0.0 0.1 0.0 + 1.8
1000 0.0 0.0 0.0 =10
8OO 0.6 O.R 0¥ 5.0

QUTSI2-AH-E-T060E :

SITHIPORN, SITHIPORN ASSQOCIATES CO,LTD.
assofiates CALIBRATION LABORATORY

Cantinuation of Calibration Certificate

YCESACHHD
Papes : S5ol%
4. Elertrleal slanal tests of Frequency weightlngs
Weighiing nctwork resporse with reluive lo | kHz.

Frequency Deviation from various ighti po e {ld)

(Hr) . Cowelgnt Acvweight Acﬁfpl.nncc
Limijts
63 01 -0.1 00 2.0
125 0.1 -0.1 0,0 +1.5
250 .1 0.1 0.1 +1.5
500 =] 0.0 0.1 1.5
L000 0.0 0,0 0.0 1.0
2000 2.1 0.1 0.0 2.0
4000 0.1 0,0 0.0 3.0
B000 2.0 0.] 0.1 5.0

5. Frequency and 1lme welghtings et 1 kHz
5.1 Frequency weightings ai 1 kHz

Measured Deviated Acecplance
Erequency Value Value Limits
Weighiing (dB) (dB) {dB}
A - weight 94.0 0.0 -
- weigh! 54.0 0.0 0.2
Flul 4.0 0.0 02

5.2 Time weighting a1 L ktz

Measored Deviated Acceplance

Frequency Value Valus Limits
Weighting (dB) (dB} 1dit)
Fast 94,0 0.0 .
Slow 940 0.0 0.1
Leg 9.0 00 £0.1

6, Long« lerm stabllity

SIM Dispiny [ SLM Display [ Deviated | Acseprance
Frequency al initial ot final Velue Limils
Weighting 14B) {dB) tdi } (dB)
A - weight 94.0 $4.0 0.0 £0.3

QF-TSI2-4-04-02066 f




SITHIPQRN; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
/ J

gesociates CALIBRATION LABORATORY Bssociates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL212021 ACL22022
Job N, 1 VCESACOMD VCESACI04D
Pages : 6of% Tal9
7. Level llnearity on the reference level range 8. Level linexrity Including ke kvel range control
Antieipated Measured Devizied Acceptanee
Anticipated | Measured Devisted | Asceptance Range Value Value Value Limits
Valee Value . Valug Limits (dR) (dB) (dB) (4B
(dn) {dB} 1dB) (dB) 130 4.0 4.0 0.0 05
1350 135.0 0.0 sL1 120 w0 wo | oo s
1140 134.0 0.0 #L.1
133.0 1330 00 £ : L0 b 940 uo 05
112.0 132.0 0.0 + 1.1 100 MO 94.0 0.0 5
13.0 131.0 0.0 2 1.1 ¢ 940 MO 0.0 0.5
1290 129.0 0.0 L.l
124.0 124.0 0.0 211 Level linearity on each level mnge
11,0 119.0 0.0 =1l Anticipated Measurcd Devialed Acceptance
1140 114.0 0.0 =11 Range Velue Velue Value Limits
1090 109.0 0.0 1,1 (dB} {dB ) {dB ) (dB)
104,0 1040 0.0 =11 130 430 410 00 0.5
93,0 9,0 0.0 2.0 120 3.0 L6 0.4 0.5
94.0 54.0 0.0 =]l
8.0 B9,0 2.0 1.1
83,0 B4.0 0.0 1.1
B0 9.0 00 <11 9. Fane burst respomas
0 4.0 0.0 + 1.t " e
) 90 20 i Time Tone burst Anticipated Measured Deviated Acecplance
4.0 54.0 0.0 Y] . dermtion. To Cycle Value Value Value Limits
50 390 00 il Weiglning (ms) (4B} {dB) (<B) 1en)
a0 540 o0 1 0.35 1 108.0 1015 0.1 L5 50
Yy 190 o0 i1 Fast 2 8 117.0 1176 0.0 10;-25
o 220 o0 Y 200 500 134.0 134.0 0.0 £1.0
00 0 0 T st P 3 108.0 1080 0.0 15550
200 800 127.6 127.6 0.0 +1.0
0.25 ] 520 989 .1 1.5 :+5.0
SEL 2 B 108.0 108.0 0.0 10:-2.5
200 800 1280 128.0 0.0 +1.0

QFTSI2-M-04-00 ,&é[— QF-TS1 2403120604 w
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SITHIPORN, SITHIPORN ASSOCIATES COQ,LTL. 51T H IPORN; SITHIPORN ASSQCIATES CO,LTD.
astaciaies CALIBRATION LABORATORY reoriates CALIBRATION LABORATORY
Continyation of Calibration Certificate Continuation of Calibration Certificate

Cert, No. 1 ACL22022

Coert. No. : ACL22022
Job No. 1 VOSSACOMO

Job No. : VCESACOO4E

Poges @ Bof® Papes  ; 99r9
10. Peak C sount lese) 12. High level sabillty
) SLM Display | SLM Displey Deviatled Accepranee
Number ol cycle Anticipalcd Mcasured Deviated Acceptance Frequency i initfal at fral Value Limits
in Value [ Value,Lepeak | Vatue Limits Weighiing 1dn) [dB) (dB) 14B)
test signal (d8) (dB} {48} (dB) A« weight 120 1370 D0 =03
Continuous 1330 1330 [14] .
One 1364 1359 0.5 340 The: reported uncertainty is based on o standard ungerainty muliplicd by coverage fector & = 2
or ny value following calculation.providine o lavel of confidence of approximately 95 %
Number of eycle Anticipated Moasured Devinted Aceeplance End of Calibratlon Certificate
in Value Vaiue Value Limig T
test signal (dB} (dB} (dH) (dB)
Conlinueus 13.0 133.0 0.0 -
Positive half cycle 135.4 1350 0.4 £20
Negative hall cyele 1354 1350 04 120

L1, Overload lodiculon

Measurcd value (B ) Deviated Accoplance
Posirive Negative Velue Limits
onc-half cycle | one-hall'cycle (4B 1dB}
894 §9.3 -0.1 +L.5

QF-TS1 2402 Mawd w— QF-TS 120844020684
e . Y77




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45445111 Sirinthem Rd, Bangbumn, Bargplud Bangkok 10703 THAILANG. HSC-TISI-T 37025
Tel0-2435-8800 Fax0-2431-1679 t-maikcabcenter@sithiphomeom hitp/fwwwsihiphomcom CALIBRATIDH DIS

Cert. Nu. : ACLI2L57
Fages i 1ef®

Calibration Certificate

Equlpment ; SOUND LEVEL METER

Manufecturer @ RION

Model ; NL-21/ Mictophone UC-52 / Preamplifier NH-21

Serial No,: 00376363/ 172445 1 23141

1D No.: RYG_Fs0011

Conditlon As Found : Goon

Customer & ALS LABORATORY GROUP (TILAILAND) CC., LTD

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

)

Locatlon = - 3 "
Amblent Temperature {230 21) *C !RE\';L‘_‘-‘J BY ..
Pressure 11013 +3) Lite 1

Relatlve Humbdity : (500 £70) % l ARFROVED BY

l XT CAL, DATE

Nathkom Pisulpaisan

7 ALY

( Thanakul Petehurai )

Reeelved Date t 06 JULY 2022
Callbration Date : 11-18 JULY 2022
Date of Issue : 19 JULY 2022

Calibrated by @

Approved by :

This certificale is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced
sther than in M. exceps with the prier wrivien apprewel of the head of Calibratian Loboratory,

QF-TS 12414020604

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuvation of Calibration Certificate

Cert. No. : ACL22157

Joh Na. : VCESACHG9

Fages L tofd
Cualibration Procedure : CP-AC-02

Callbration Method ; ; .

This equipment was calibrated by besed on 1EC-61§72-3 {2012) Startard for sound level meter (SLM).

The SL.M had tests 1o Acoustical and Elecirical signal tesis of frequency welghting with Anechoic chamber and Reference
Standard Tnstruments.

For tesis results o each ilems were made by observation of cach Instruments display and also with SLM's displey,

Condltien of this result of calibration ;
1. Reference Standard Instruments :

Lodeuinent Mods} SerlaLNg Cerd No, DyieDate
‘Waveform Generator 32104 MY4ROLTO76 EFW-ZZ O4-Feb-23
Wavelform Generator ashy MY52302742 EF-0008-22 04-Feb-23
Digital Mullimeter dMsla MY53220104 EELBP. 040265 09-Fet-23
Digital Multimeler 3Msla MY53220076 EEL.BP. 030265 09-Fel23
Digital Muttimeter BEAGA MY60024273 EEL.BF.05/0265  09-Fel»23
Programmable Auenuator MAT-107¢ 62100114 EF-DQhG-IZ 07-Fet-23
Condenser Microphone 4180 2977500 M-}]‘DH-IZ 24-Feb-23
Measuring Amphifier NA~IZKAL 34560495 AAI005-22 22-Fzb-23

2, This rasull of calibration wes found accurate es shuwn on date and place of calibration for this caliarated tem only.
4, This certificale Ts traccable 1o the inlcmational sysiem of unil maintained at

3.1 National Instiule of Metralogy {Thailand).

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

QF-TS1 J4H-M-120064
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Nu. ¢ ACL22157
Job No. : VCGSACO0E9
Pages 1 3of?

U L pereitied
Parameter Pam Fall uncerialnty of
(a8} ticasurement (dB)
1, Absolute sensitivity v - 02 NiA
2. Sell-generated noise 'd - 0.2 DA
3. Avoustical signal tests of freguency weighlings
125 §1x v 03 . 08
100011z 4 - 03 [
3000 He Y . 03 : (%]
4. Elcetrical signal sesis of frequency -
For 10 Hz 104 Kz v - 03 j 0.6
For >4 kHz w0 10 kHz v - 0.3 : 0.1
For > 10 kHz 1o 20 kHz - - - : 1.0
5. Trequency and time weightngs at 1 kilz v - 0.2 02
6. Long - lerm stabifity ¥ - 0.1 - 6.1
7. Level Tinearity on the reference level range s - 0.2 03
9. Level lineazity sncluding the levet range control v - 0.z 0,3
9_ Tone burst response 'd - 0.2 0.1
10. Peak C sound Tevel v - 02 0.35
1L, Overload indication ¥ - 02 025
12. Uigh leve? stability C Y - 0.1 0.1

QU-TS ] 2-0H-4- (206

SITHIPORN; SITHIPORN ASSOCIATES CO, LTI
dssoclates CALIBRATION LABORATORY

Continuation of Calibration Certifivate

Cert. No, ¢ ACL22IS?
Job Ne. ¢ VCE5AC0069
Pages 1t dof9

Rusult of calibration ;.
1. Absoloie sensitlvlty
Reference Measured Acceplanse
Acoustic Signal Yalue Deviation Liralt
(4B ) 8} (¢B) (dB)
91.9 (#3.95} 93.9 00 +0.3

2, Sell-generated noise
2.1 Normal test

Measured Value
(do}
222

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

Frequency Measured value
Weighting (dn)
A - welpht 211
C - weight 20.7
Flat 20.5

3. Acovstical signal tests of frequency weightings
Meter Gee-ficld scoustic response al a level of 84 dB.

Frequency Deviation fiom various frequency welghting response cunve (dB)
) Flat Coweight | Awright Acceptaae
Limit
125 0,7 0.8 0.7 1.5
1000 4.2 02 0.2 L0
2000 0.3 0.1 0.1 +5,0

QF-TS12-4-04 2060




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

Continuation of Calibration Certificate

Cert. No, : ACL22157
Job New FOGSACIES
Pages & Sof%

4. Eleetrleal stgnal tests of frequency weightings
Weighting network response with relative 1o 1 kHz

Frequency Devistion from vasious froquency weightlng response curve (dB)
(Hz} B . Acceplance
Flat C-weipht Asweighl Linits
51 0.2 £.2 0.t 32,0
125 C.I 0.3 01 - +15
250 0.1 0.1 0.1 +1,3
500 -0.1 01 D0 . *1.5
1000 0.0 0.0 00 =1.0
2000 0.1 0.1 0.l +2.0
4000 0.1 0.1 Q1 3.0
§000 0.0 02 0.3 250 .

5. Frequency and time weightings st 1 kHz
5.1 Frequency weighungs at | kHz

Measured Devieled Acceplance

Frequency Value Velue Limits

Weighting (dB) tdn) (dn)

A - weight 94,0 0.0 -

C - weight 94.1 0.1 %02
Flal M5 0.1 +0.2

5.2 Tie weighting at 1 kit

Measured | Devisted | Acceptance

Frequency Vrlue Value Limits
Weighting (dB) (u8) (dB}
Fast 94,0 0.0 -
Slow 94.0 0.0 101

Ley 94.0 0.0 201

6. Long - torm aiabllity

SLM Display | SLM Display | Deviated Acceptance
Frequency &l initial at final Value Limits
Weighting () (dp) {db) (d3)
A - weight 940 94,0 0.0 £03

QF-TS12. (H-_(H-{l:lm
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Nu. ¢ ACL22157
Jobi No. @ VO65ACO06Y
Pages  : 6019

T, Level linearity on the reference Jevel range

Anticipaied | Measured | © Deviated | “Acceptance
Value Value " Value Limils
(dB ) (dn) (dB) (dB )
1350 134.9 A +1.1
1340 133.9 0.1 +1.]
1330 132.9 0.1 +1Li
132.0 131.9 .1 =Ll
1110 130.9 0.1 1Ll
129.0 128.9 0.1 & 1l
124.0 12,9 0.1 * L1
19.0 1182 -0.1 1.1
1140 13e 0.1 *1,]
109.0 1089 -0 %1,
1.0 103.% .1 +1.1
9.0 9.0 Q.0 1.1
.0 94,0 0.0 + 1.1
8.0 89.0 0.0 + 1.1
840 84,0 0.0 + 1.1
9.0 75.0 0.0 1.1
34.0 4.0 0.0 +1,]
£9.0 £9.0 0.0 =11
6.0 54.0 0.0 = 1.3
590 59.0 0.0 =1,
540 54.0 0.0 & 1,1
450 49.0 0.0 + 1.1
44.0 43.9 .1 + 1.1
350 8.9 -0.1 2 1.1

QF-TSI 20412060
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§ ITHI ?O RN, SITHIPORN ASSOCIATES CO,LTD.
dsrocinies CALIBRATION LABORATORY

Conrtinuation ¢f Calibration Certificate
Cert. No. 1 ACLZ2IS?
Job No. 1 VC6SACD0EY
Pages 3 Tol9

8. Level linearlty including the level range contral

Anticipated | Measured Deviated Acceplance

Range Value Value Value Limits
{dB) (dB}) (dB) (di)
130 G40 $4.0 0.0 +0.5
120 94.0 94.0 00 205
110 94.0 941 [} 0.8
100 9.0 94,1 0.1 .5
0 9.0 ¢.1 0.) +).§

Level lincarity ot each level range
Anticipated | Meastred Devisled Acceptance

Range Value Velug Velue Limils
(dn} idf} iy an)
130 41.0 42,9 -0.] +0.5
120 3.0 N0 0.0 0.5

9, Tone bursi response

Time Taone burst Anticipated | Measured Deviated Accepance
duration, Th Cycle Value Value Valee Limits
Weighting (ms) (d8) (d8) (dB) (4B}
0.25 1 L03.0 107.9 -0 15:-50
Fau 2 g L17.0 1149 0.1 L0258
00 BOO 134.0 1.0 6.0 +1.0
2 8 198.0 108.0 0.0 1.5:-5.0
Slow
200 £00 127.6 127.6 0.0 1.0
0.25 1 99.0 988 .2 1,55 -5.0
SEL 2 B 10R.0 1080 0.0 1.0;-2.5
200 200 128.0 127.8 0.1 1.0

QF-TS12-03-[H-N20 61

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL1I2157
Job No. : VC65ACH069

Papes  : Rof®
10, Peak C sound level
Number of cycle Anticipated Measurcd Devinted Acceplance
in Velue Value, Lepeak Valor Limiws
lest signal (dB) (diz) (dB) (dB)
Coninueus 1330 1330 0.0 -
Cne 136.4 136.1 2.1 +3.0
Nurmber of cycle Aniicipated Meesored Deviated Acceptance
in Valug Velue Value Limits
2est signal (dB) {dit) {dB) (dB)
Continuous 1330 1330 0.0 *
Posilive hall cycle 1354 135.1 0.3 +2.0
Negative hatf cycle 1354 1351 .3 *2,0

11. Overload Indleatlon

Measured vatue (€8 ) Devisted Acceptance
Pesitive Negative Value Linits
onc-hallcycle | onc-half eygle (dn) {dB )
9.5 89,2 0.3 =13

QP15 12020004

AL




SITHIPORN,; SITHIPORN ASSQOCIATES CO,LTD.
pssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

12, High level stabillty

5LM Display | SLM Display Devialed Acceplance
Frequency at initial ‘it final Yaluo Limits
Weighting (dB) ((4B) B) | am)
A - weight 1370 11370 20 0.3

The reported uncertainty is based on a standard uncenainty inuhiplied by mmgefmmk -z
or any value fellowil Jeulati idine & lavel of confidk of v 85

——— End of Calibration Certificate

QF-TSI 2-5-4H-2UH

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

45145171 Sliintherm Rd,Ba ngbumru Bangplud Bangkok 10700 THAILAND. NEG-TISI-TIS 17025
Telt-2435-8800 Fan(-2433-1679 il wcom hitp/fwwwsithiphomicom  CAURRATION 0334
Cert. No. : ACL22054

Pages @ 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER S

Manufagturer ; RIOW |

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

Serial No,: 0233184/ 144837 /23232

1D No.: RYG_FS0025 Tl

Condition As Found ; GoeD

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

104 PHATTHANAKAN 40, PHATTHANAKAN RCI-AD-
KHWAENG PHATTHANAKAN, KHET SUAN LUANG
BANGKOK, 10250 THAILAND.

Locatlon : .
Amblent Temperature : {23023 “C RLVEW BY L
Pressure : (1012 23) kPa %{q\@
Retative Humidlty : { 500 %20 ) % AFF-\OVEI}HV

. 21/1 22
Reeelved Date ¢ 4JANUARY 202 - |MEXTOAL OATE -

Callbration Date : 21-24 JANUARY 2022
Date of Issue : 25 JANUARY 2022
|
|
Calibrated by : !

Approved by : 7 ML

( 'l'hannkul Petchurai

‘Mathakom Fisutpaisan

“This certi is issued in ! with the al 1ISOAEC 17025 siandand, may nol be reproduced
oibier than in ful, excepl will ihe prior wrilten spprovi] of the head of Calibration Laboratory.

QFTS12-04-04-020664

SITHIPOR I\E} SITHIIPORN ASSOCIATES CO,LTD.
gsrocialcs CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure @ CP-AC-01

Calibratten Method :

‘This equipren] was calibrated by based on 1EC-61672-3 (2013) Stansdard for sound level meter {SLM).

The SLM had tests to Acoustienl and Electrical signal tests of frequency weighling with Ancchoic chamber and Reference
Suandatd Instrumenis,

For tests resubis of each itcms were made by observation of cach Instrmenis display and alse with SLM's display.

Canditlon of this result of calibration :

1. Refierence Standard Jastruments ¢
Instrumesi Modsl Ferlal Mo, Cert. Ne, Due Date
Waveform Generutor 332104 MY480170T6 EF-0012:21 10-Feb-22
Waveform Generatat 135118 MY52302742 EF-001§-21 19-Feb-22
Digital Multimeter IMEIA MYSI220104 LEL.SP. 034264  10-Fet-12
Digital Multimeter IME1A MY53220076 EEL.BP, 03/0264  OY-Febr12
Digital Meliimeter 34461A MY 60024273 1-15180728281+1  15:Sep-22
Programnable Attenuator MAT-1070 £2100114 1500-07774E 08-Mar22
Condenser Microphane 4180 2571900 AA-1008-21 05:Feb-22
Moasring Amplificr NA-ZKAI 34560495 AAIDDA-RL  16Teb32

4. This result of ealibsation wns found acerats as shown om date and place of calibration for this calibrated jem only.
3. This certificale is traceable to the inlemational system of unit maintained at : '

3,1 National Instituie of Metralogy {Thailand

3.2 Thailand [nstitule of Seientific and Technological Rescarch (TISTR).

QF-TH1 204020664

= G .

SITHIPORN; SITHIPORN ASSOCIATES CO,LYD.
arsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

v of 3 Besyhi
Uncertainty | Maximem-permitied
Parwmecter Pass | Fall wncertainly of
B} :
measurement (A0)
1. Absolute sensitiv ¥ . 02 NA
2. Sell-genermed noise v . 02 N
3. Acoustical signal 1ests of frequency weightings
12507 v 0.3 0.6
1000 112 4 - 1.3 0.6
R000 Hz v - u.4 . 0.7
. Elcetrical siggial lests of frequency weightings
For 10 Hr 104 kilz ¥ - 0.3 . 0.6
For > 4 kliz w J0 kil v - 0.3 : 0.7
For > 1k 10 20kl 1z - : 1.4
5. Frequency and lime weightings at | kHz ¥ 0.2 0.2
6. Long  term sihility i . 0.1 0.1
7. Lesel linearily on the eelerence fevel mnge v - 1.2 0.3
5. Level lncarity including the o ol mnge control ~ - 0.2 0.3
9. Tone burst tesponse v - L2 u3
10, Peah € sound fevel i - 02 0.35
11. Overload indication v - 02 028
12, High level stabiliy I - 0.1 0.1

OF - I8 2D 200t

S FLA.




SITHIPQRN, SITHIPORN ASSOCIATES CQ.,LTD.

assoclates

CALIBRATION LABORATORY

Continunatien of Calibration Certificate

Cert. No. : ACL22084
Jub No. ; VCESACDHMH3
Papes 4ol 8
RBesult of ealibweation s
1. Absolute sensitivity .
Reference Messured Acczplance
Acoustic Signal Vn]ue Devintion Lirnit
(dB) 1dB) {dB) 1d8)
53.9 (51.96) 93.8 ] .3
2. Self-generated nolse
2,1 Normal wesi
Mezsured Value
(dB})
14.2

2.2 The microphanc o the sound level meier was replaced by electrical siyna) input device,

Frequeney Measured value
Welghting (dB)
A - wright 10.8
- weight 12.0
Flat 22,

X, Acoustical signal tests of frequency weighilngs

Meter frec-field acoustic responsc ot a level of 84 dB

Devistion from various frequency weighting respanse curve (dB)

Frequenacy
fHz) . . Aggeplance
- it

Flai C-weigh A-weight Limits

125 0.2 0.2 0.2 1.5

1000 0.0 0.0 0.0 + 1.0

BOO0 €45 -0.8 (LB 43,0

QR TSIZAAH20064
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SITHIPORN, SITHIPORN ASSOCIATES CQ,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificaze

Corl. Nu. ; ACL22084

doh No. : VOESACTNS
Pages : SofB
4, Elcetrical sigmal tests of froyuency weightings
Waighting retwork response with relarive 10 1 kliz
Trequency Deviation fram vazious frequency weighling response eurve (dB) ,
cllz) ) . Accephance
Fla Cweight Asuxight Limits
63 0.0 2.1 0.0 2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 o] £1.5
1600 0o 1.0 0.0 +1,0
2000 [X1] 0.0 0.0 +2.0
4000 0.0 00 i 230 .
H00Q o0 0.1 [ 15.0
5. Frequency and time welghilngs a¢ 1 kllz '
5.1 Frequency weightings 81 1 kHz
Measured Deviated Acecplunce
Frequeky Volue Value Limits
Weighting (uB) tdiay di3}
A~ weight 940 0.0 -
C - weight 93,0 00 =2
Flat 5.0 0.0 +0.2
5.2 Time wreighting &1 § kHz
Measured Deviated | Acceptance
Frequancy Value Value Limits
Wreighting (Ui [Q1:])] 1)
Fam 94,0 0.0 -
Slow 240 Q.0 2.l
Ley 94.0 04 0.1
@, Lung - term siahifity
SLM Display | SLM Display | Devianed Acceplunce
Frequency at initial at final Value Limits
Weighting [KED) an) i) ()
A - weight 230 9.0 0.0 2 0.3

QTS 2402000

L

SITHIPQRN; SITHIPORN ASSOCIATES COQ,LTD.

dssofiates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7 Level dineardry on the reference Ievel range

Cert. No, 1 ACL2208H
Jeb No. @ VOSSACHHI
Pages  : Gof8

Anticipated | Measured Deviated Acecplance
Value Velue Value Limits
{dB) {dB} {dB) {dB)
137.0 1310 2.0 =11
136.0 1360 00 1]
135.0 1350 0.0 +1.)
134.0 134.0 0.0 1.1
1230 133.0 0.0 = 1.}
132.0 131.% 0.1 2.1
131.0 130.9 .1 4 1.3
125.0 129.0 0.0 1.1
124.0 124.0 o0 1.5
115.0 119.0 &b 1.1
114.0 1140 0.0 4 1.4
109.0 109.0 o0 x1.]
104.0 104.0 0.0 1.1
900 59.0 0.0 & Ll
91.0 S0 0.0 = 1.l
B%.0 89.0 0.0 & 1.1
84.0 8.0 . =1
T30 790 0.0 #1.1
74.0 G 0.0 1.1
65.0 69.0 0.0 1.1
64.0 640 0.0 x1,1
58.0 590 0.0 1,1
54.0 54.0 0.0 1.l
49.0 400 0,0 + 1.1
44.0 440 0.0 1.1
39.0 350 0.0 1.1
34.0 M0 20 1.1
30.0 300 0.0 1.1
9.0 250 0.0 *1.]
28.0 280 0.0 1.1
270 271 0.1 +1.]
26.0 2.l 9.1 =11
250 251 0.1 + 1.1

QE-TSI2---02006H
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SITHIPORN, SITHIPORN ASSOCIATES COLLTI.

pesaciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ceri, No. 1 AULI2054

Jeb Noo P VORSACOMA
Pages ¢ Tof&
K. Lesel lincurity Includlag ihe lesel range contrnl
Anticipmed Measared Deviated Acceptance
Range Valag Vale Value Limin
(4B) {dB ) {dB) (dB6)
Ao 940 S4.0 00 1.1
9. Tone hurst response
Time Tonc bursl Anticipated Measured Devialed | Acceptance
duration, Th Crele Value Yalug Value Limits
Weighting | gms) [ELN o) [TS) (an)
025 1 108.0 107.9 -] 1.5:-5.0
Fast 2 8 117.0 170 X4 1.0;-25
200 Koo 1340 1H.0 110 . ®1.0
2 ¥ 108.0 108,00 o 1550
Slow
200 Ly 127.6 127.6 (A
0.25 ! 99.0 DE9 Ll
SEL 2 3 108.0 VR0 0.0
200 Bl 1280 1250 oL
10. Peak C sound leyct
Number of cycle Anticipated | Measared Deviated | Aceeplance
in Value  |Value, Lepeak|  Vahue Limits
test signal (43} {did) (dB) (dn
Cunlingous 13.0 133.0 00 .
Ooe 136.4 1364 2] 3.0
Naunaber of exele Anticipated Measured Deviated Accephinee
in Value Value Value Limins
s LuR ) tap ) (i) Ly
Conlinuoys 130 1331 1.0 -
Poxilve hall cyele 1354 1351 -0.3 220
Negative half ey¢le 1352 -0.2 a0

LTSI 2

= 2h. .




SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. 1 ACL2208
Job No. 1 VOBSACKMA
Papes  : BofB

11, Overload lpdleation

Reasured value (4R } Dreviated Acceplance
' Positive Negative Velue Limits
cne-half eycle | une-halfeyele (1) (dB}
§0.6 B35 Ll #1.5

12, High level stahliley

SLM Display | SLM Displiy | Veviated Acceplance
Frequency atinitial ol fimal Value “Limits
Wrighting (dB) 1dn ) () (di}
A - weight 1370 137.0 0.0 0.3

The repoted uncenainty is hased on a standard eneenointy muliiplicd by coverage factor k =2

or any value following caleulation prividing a Lavel of confidence of. approximaiely Y5 %

————==  Entlol Culibrpilon C

QF 1S L2000 206

o A

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirintharm Rd, Bangburmey, Bangplud Bangkok 10700 THAILAND. NSETii-TiS 4701
Tol0-2435-BB00 Fax.0-2433-1619 e-mailcal (¢ hiph ht1p: } com CAURRATION OIH4

Ceri No. : ACC2013
Pages @ 10f2

Calibration Certificate

Equlpment ; SOUND CALIBRATOR *

Manufacturer ; RICN r

Mlodel : NC-74 ;

Serial No.: WMITRIN !

1D No.: RYQ_F$0213

Condldon As Found @ GOOD .
Customer 2 ALS LABORATORY GROUP (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG *HATTHANAKAN, KHET SUAN LUANG,
HANGKOK, 10250 THAILAND. b

i
!
!

Lotatlon : . REvEw By ol
Amblent Temperature ! (23023) °C
Pressurc: (1913 £3) XPa AFPROVED BY Tooen XS
Relative Humidity : (500230 ) % ’ oula)
KEXTCAL. DATE .0, 2

Recelved Date 22 APRIL 2022 ; ks -
Callbration Date : 26 APRIL 2022
Date of Isswe : 29 APRIL 2022

Calibrated by @ Nathakom Pisutpaisan

Approved by ¢ ; m -

( Thanakul Petchurai )

This cettificate is issued in d with the cequi (ISOAEC 17025 standard, may nol be reproduced

ather than iy full, except wilh the prior wrilten approvel of the head of Calibratien Leborutory.

QF-TSI2-AM 4020664

SITHIPORN, SITHIPORN ASSOCIATES COLLTD.
associates CALIBRATION LABORATORY

Continuation of Calibrarion Certificate
Cerl. No. 1 ACC22013
Joh No, ; VOESACHSS
Fages t ofd

Calibration Procedure ¢ CP-AC3

Callbration Methed : :

This equipment was calibrated by based on [EC-60942-2003 Standard,

The sound pressure level, frequency and (otal distortion of the sound callbrator was rieasured wsing the reference
microphone, H

Cendition of this result of catibration @
I, Reference Standard Instruments :

loatrument Model Serial No. Cerl No, RueDnie
Waveiorm Generalor 338113 MYS2302742 EF-D008-22 04-Febr23
Digital Muldmeter JME1A  MYS3220104  EELDP.OMO265  05-Febd3
Digital Multime1er 31614 MY53220076  EEL.BP. D30265 05-Feb23
Digital Multimeter 3314 MYS0024273  EELBP. 05265 Of-Fiep2)
Programmable Attenuator MAT-1070 62100113 EF-D009-22 OF-Feb-13
Condenser Microphone 4180 2977900 AnelD1322] 24-Feb-23
Mensuring Amplificr NA-2KAL 34560495 AA-300522 22-Feb-23
Audio Analyzer AVR-3360A  V744B6USY LF-0010-22 07-Feb-23

2, This resalt of calibration was found accursic as shown on date and place of catibration for this calibraled item only.
3. This cenificae is traceable to the inernationsl sysiem of unit maintained at;

3.1 Wational Institute of Metralogy (Thsiland).

1.2 Thailand Institte of Scientilic and Technological Rescarch (TISTR).

QF-TS 1202000

ik

§ JSTJE ! ‘58 RN) SITHIPORN ASSQCIATES CO,LTD.
§ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22013
Job Mo, ; VCESACIOS
Pages  : Jar2

Besult ol calibration :

1. Sound pressure level

Specitied sound Measured Deviated Tolerance

pressune level value value | Uncertuinty ix]

{dB) (dB) {dB) - dB) {48}

9 8411 0.1t G.14 0,40

2, Frequency

Specified Measured Deviated Tolerance

Frequency value valie Uneertainty fimit

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

1000 1003.1 0.3 0.l 1.0

3. Total distortion

, Measyred value (%) J Uneertainty { % } { Tolerancs limit { %} ’

.02 [ 0.10 | 30

The reparted uncertainiy is based on a slandsrd uncertainty mulliplied by covernge factor k = 2

or any value following calculmion, providing a lavel of confid of imately 9% %5

End of Calibratlon Certificate

QF-TS12-(H-4-820004

Y7




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145171 Shilnthorn Re ,Bangbumry, B:ngplud&angkoﬁ 'IUTDOTHA.ILAM} HSC-TISITE L1025
Tel.0-2435-6200 Fan0-2433-1679 e-mallcal htip:/h h LOM  CALMRATIONOXSG
Cert. No. : ACL22183
Pages @ Jofg

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION .

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

Serlal No.: 010734237 169513 / T)684

ID No.: RYG_FS0386

Conditlon As Found : GOCD

Customer : ALS LABORATORY GROUP (T:lMLAND)CO..}.m.

104 PHATTHANAKAN 40, PHATTHANAKAN R0OAD,
KHWAENG PHATTHANARAN, KHET SUAN LUANG
BANGKOK, 10250 THASLAND. :

Locatlon ; . revewisy  Alhafern (|

Amblent Temperature ; (230x3) °C i

Pressure ; (1003 £3) kPa - .ﬂ
Relative Hoemidley : (500220 ) ﬁ | aperaven oy S

difs /

REXT CAL DATE

Recelved Date 22 AUGUST 2022 .
Callbration Date : 26-11 AUGUST 2022
Date of Issue 02 SEPTEMBER 2022

Calibrated by : Wathakorm Pisutpaisan

( Thnnn.kul Petchurai

This certificats is issued in pccordance with the requirements of ISOAEC 17025 siandard, may not be reproduced
ether taan in full. except with the prior writien approval of the head of Calibration Lebaratory.

QE-TS)IIAH-0-020604

SITHIPOR Nj SITHIPORN ASSQCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, ; ACL22IB)
Job Ne, : YC65AC00T?
Pages ; Jof3

Summary of b Result ;
: Unceriafnly | Maximum-permitted
Parameter : Pass Fall “n ) urcertatnry of
. (43)
1. Absolule smsitivity v - 02 NiA
2. Self-genentied noise v . .02 Nia
3. ical aignal tests of ft it -
125 Hz v - 03 0.6
1000 Hz v - 0.3 0.6
2000 Hz v - 0.3 \ 0.7
4. Electrical signa) tesis of frequency weighlings |
For 10 Hz o 4 KHz v - 0.3 i 0.6
For > 4kHz 10 10KkHz v - 03 : 0.7
For > 10kHz 1o 20 kHz - - . B 140
5. Frequency and lime weightings at 1 kliz v - 0.2 3 02
5. [.ong - term stability v - .l 0.1
7. Level linearity on the peference Jevel mnge v - 0.2 0.3
8. Level lintarity ineluding the level range control v - 02 03
9. Tone bursi response v - 0.2 03
10, Peak € sound level v - 02 0.35
11 Overload indication v . 02 0.25
12, 1ligh level stability I - 0.1 0.1

QF-TSI24H 4-020064

LI

SITHIPORN; SITHIPORN ASSOCIATES CO,LTI.
assotiates CALIBRATION LABORATORY

Continuation of Calibration Certificate
CerL No. : ACLIZIES
Job Na. : VCe3ACO07T
Papes  : dofd

Result of csllbration ;.
1. Absolute sensliivity
Reference Mn.s_-md Acoeptance
Acoustic Signal Valus Deviation Limit
(dhy (dB) (dB) (dB)
3.9 (91.95) 91.% 00 0.3

2, Scli-gencrated nolse
2.1 Nommal lest

Measured Value
(dn}
154

2.2 The microphone of the sound Tevel meter wax roplaged by cleirical signal input deviee,

Frequency Measured value
Weighting (dB)
A - weipht 12.6
C - weight 18,6
Flat 24.5

3. Acoustlcat siznal tests of frequency weightlops
Meier freerfield acoustic response at a level of 84 dD

Frequency Deviation from varous frequency weighting respanse curve [dB)
(Nz) . N Accepance
Flat - e
Jat C-weight A-weight Limits
125 0.2 0.2 9.3 +15
1000 0.1 0.1 0.1 + 1.0
80003 1.5 1.5 L6 450
QF-TS12--03-000864
= 2L ..

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL22183
Job No. 1 YCESACHT?

Pages : 50f8
4, Electrical signal tests of frequency welghtlngs
Weighting nerwotk response with relative 1o 1 ki {2
Frequency Devintion from various Frequency weighting response curve (dB)
{Nz) N . Acczplance
Fint Coweight A-weight Limits
63 G0 0.0 0.0 2.0
125 0.0 0.1 0.0 £
250 0.9 0.0 0.0 1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 Q.0 0.0 1.0
2000 0.0 0.1 0.0 +2.0
4000 0.4 0.0 0.0 3.0
300¢ 0.0 0.1 0.1 5.0
5. Frequency and time weightings a1 1 kilz
5.1 Frequency welghtings o1 1 kiiz
Measured Daviared Acceplanes
Frequency Value Value Limits
Weighning (in) (dn) tdn)
A= weight 04.0 0.0
C - weight 40 0.0 D2
Flat 9.0 0.0 +0.2
5.2 Time weighting a1 1 kHz
Measured Devisled Acccplance
Frequency Value Value Limits
Weighting (dD ) (dB) (dB)
Fasi 94.0 0.0 -~
Slow 94.0 0.c 0.1
Leg 9.0 0.0 0.1
6. Long = term stabllity
SLM Display | SLM Display | Deviated Acceplance
Erequeney al initial w final Value Limits
Weighting (d8) {4B) (dB) 1eny
A - weight 9.0 941 0.1 +03
QFTH11-04-04-02000

o LA




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates © A} IBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na, @ ACL221E3
Jeb Ne. @ VCGSACHT?
Pages : 6of8

7. Level Uncarity on the refercoce level range

Anlicipated | Measured . Devinted | Acccptance
Value Value | value Limits
(dB) (an) |! {¢8) (dB}
137.0 137.0 i 040 +1.1
136.0 1260 1 00 £1.1
1350 1350 00 - £l
1340 1340 00 1.1
133.0 1330 0.0 £
13240 1320 0.0 %11
1310 131.0 0.0 %1l
1290 129.0 00 11,4 "
124.0 124.0 0.0 #1.1
190 119.0 0.0 £1.1
114.0 1140 0.0 +1.1 H
1090 109.0 00 #1.1 !
1040 1040 0.0 1.1
99.0 9.0 0.0 1.1
94.0 910 0.0 x1.1

0.0 29.0 0.0 211
840 830 0.9 +1.)
%0 8o 0.0 £1.1
740 740 00 +1.1
69.0 690 B 211
640 64,0 00 £1.)
58.0 59.0 T 41,1
540 54.0 . 0o 1.1
49.0 4.0 0.0 x1.]
41,0 44,0 0.0 1Ll
9.0 39.0 0.0 +1.)
4.0 30 00 1.1
30.0 299 0.1 1.1
290 288 i Ll
250 280 0.0 #1,1
220 27.0 0b £1.0
260 249 0.1 1.4
25.0 48 0.2 £1.]

QF-TS12-04-34-020664
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SITHIPOR N/- SITHIPORN ASSOCIATES CO,LTD,
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Na, ; ACL22183
Iab No. : VCESACDOTT

Pages : 7olB
8. Level lsearlty Including the level range control
Anlisipated | Measured | Deviaied | Acoeptance
Range Value Valye (| Value~ Lirwits
€5 (dB) 1] {dB) (48)
Aulo 940 M40 00 1.1
49, Tans burst response .
Time Tone burst Anticipated | Measured Devialed | Accepiance
duration, Th Cycle Value Value Vaiue B Limits
Weighting | (ms) (a8) (dn) (4B) ~§_ (dB)
025 1 108.0 108.0 0,0 . 1.53-50
Fest 2 B 117.0 110 0.0 103-25
200 800 iM.0 134.1 .1 ~ +1.0
2 8 108.0 108.0 00 1.5; 50
Stow T
200 800 127.6 127.6 0.0 (¥L0
0.23 H 99.0 93.9 0.1 1.5;-5.0
SEL 2 ] 108.0 L08.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.] S0
10, Peak C sound Ievel
Number of cycle Anticipated | Measured Devisled | Acceptance
in Velue | |Value, Lepeak|  Value Linmiis
test sigaal {dB) : {dB) (dR) (dB)
Continyous 1330 133.0 o -
One 1384 135.3 -0.6 3.0
Number of cycle Anticipaied | Measured Deviaied | Acceplance
in Value Value Value Limits
tesy signal (dB) (dB) (dB) (48)
Conlinuous 1130 13 0.1 -
Positive hall cycle 1354 135.2 .1 2.0
Negalive half eyele 135.4 135.2 -0.2 2.0

QF-TS1 2-404-U4-120664
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SITHI PORN, SITHIFORN ASSOCIATES CQO.,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. New @ ACLI21R
Joh Ne. : VCE5AC0077
Pages : Bof8

11. Overload indication

Measurcd value {dB ) Devialed Asceplance

Pasitive Negalive Value Limits
onc-halfeyele | ono-half cycle (dB} {d}
89.7 85,5 0.2 1}.5

12, High level stablilty

S1.M Display | SLM Display Deviated Acceptance
Frequency at initisl at final Value Limits
Weighting (dB) {dB) (d) (dB)
A - weight 13720 1370 00 0.3

The scported uncerainty is bascd on a standacd uneerminty multiplied by coverage factark =2

B lavel of demee of imalely 95 %

or eny value following

Exd of Calibration Certlficate

QFTSI2-04-04-020664
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Cerl. No. : ACL222M
Papes : 1ofB

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 01073608/ 172153 /65748

1D No.: RYG_FS0387

Condltion As Found : GOOD

Customer : ALS LARORATORY GROUP (THAILANIY CO,, LTD.

104 PIZATTHANAKAN 40, PHATTHANARAN ROAD,
KHWAENG PHATTHANAKAN, KNET SUAN LUANG,
BANGKOR, 10250 THAILAND,

Locotion ¢ -

Ambicot Temperature : {23033) °C S

Pressure (1013 £3) WP Peree Cionm
Relatlve Humldty ; (500 £20 ) % , "PPROVEDBY - }

HEXT CAL DATE
Received Date : 3 OCTUBER 2022 R

Calibrution Date : 18-1% OCTOBER 2022
Date of Issue : 20 OCTORER 2022

Callbrated by § Natiakom Pisutpaisan

Approved by : w
; . R

( Thanakul Petchurai )

This ceni iy issued in d; with the T1SOIEC 17025 standord, may not be teproduced

other than in full. cxeept with the prior written sppraval of the lead of Calibrtion Labaratary.

QF-TS1 240206




SITHIPORN,; SITHIPORN ASSQCIATES CO,LTD.

assaciates CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert, No,
Job No,
Pages
Calibration Procedure 1 CPAC-01

Culibratlon Methad ;
This equipment was calibrated by based on IEC-6)672-3 (2013) Standard for sound level meter (SLM),

The SLM had tests to Acousticel and Elecirical signal tests of frequency weighting witk Anechoic chamber and Reference
Standard Instruments,

For tests results of each jtems weze made by ob ion of each I

display and also with SLM's display.

Conditien of thls result of callbration :

1. Reference Standard Instruments ;
Instrumgnt Musdel Serinl No. Cerd No, DaeDale
Waveform Generalor 332104 MYVIB017076 EF-0007-22 0d-Fetr23
Waveform Generator 15118 MY$2302742 EF-0008-22 04-Feb-23
Digital Multismeter KCTIEY MY$3220100 EEL.GF. 040265  09-Feb-23
Diigital Multimeter RECIIFY MYS53220076 EEL.BP. Q30265  09-Feb-23
Digital Multimeter HBIA MYR0029273 EEL.BP.05A65  09-Foh-23
Programmable Attenuator MAT-1070 621001 14 EF-000922 07-Frb-23
Cordenser Microphone AI80 2971900 AA-1013-22 24-Feb-23
Measuring Amplifier NA~ZRAL 34560495 AAIDD522 22-Feb-23

2. This resull of calibration was found securte as shown oa dale and place of calibration for this calitirased e only.
3. This certificate is fraceable 1o the i iomal system of unil maintained at ;

3.1 National Institute of Metrology (Thailand),

3.2 Thadland Institute of Scienffic and Technological Research (TISTR),

QF-TS12-AH-A-120604

ALY

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Bssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl, No. : ACL2223
dob N, VOGSACHDES
Pages  ; dofB

Summary of Measprement Result ;.
Uncerialofy | Maximom-permiied
Parunicier Pan Fall uncertalnty of
(48 measuremeni {dB)
1. Absolule sensitivity v - 02 A
2. Self-generated noise v - 02 NA
3. Acoustical signal tests of frequency weightings
125 He ¥ - 0.3 06
1000 11z v 03 3
2000 Ha + 0.3 0.7
4. Electrical signal fests of frequency weightings
For 10 Hzto 4 kdlz v - 0.3 (Y]
For» 4 kHz to 10 kliz ¥ - 03 07
For> 10 kHz 10.20 kilz - - - 1.0
5. Frequency and lime weightings at | kHz v - 0.2 02
5. Long - term stability 4 - 0.1 0.1
7, Lovel linearity oo the reference lovel range v - 02 03
8. Level Jineasity including the level range coniro} o - 0.2 03
9, Tone burst scsponsc: v . Q.2 0.3
19, Peak C sound level v . 02 035
11, Overload indication ¥ - 0.2 0.25
12. High lovel swbifily v - 0.1 0.l

QF-TS ) 2AM-AR-C2Ml

7 B

SITHIPORN; SITHIPORN ASSQCIATES CO,LTD.
pesaciates CALIBRATION LABORATORY

Continuation of Calibration Certificute
Ceri. Na. 1 ACL2ZZM
Job No. : VC6SACO0BY
Pepexs 4off

Besult of cafibration s
1. Absolute sensitivity
Refercnce Measured Acgeptance
Acoustic Signel Value Deviation Limit
{dB) (dn) {d8) (dB)
93,9 (53.95) 93.9 0.0 0.2

2. Sclf-generated nolse
2.1 Normal test

Mzasured Value
{dB)
154

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

Froquency Measured value
Weighting (dB)
A - weight 12,0
C - weight 15.1
Flat 238

3. Acousdeal signal teats of [requency wrightings
Meler [ree-field acoustic response at a level of 84 dB

Frequency Deviation from verious frequency weighting response curve ((BY
(Hz) . Acceptance
Fi l Asweight
a1 C-weighl weigl Lirits
125 0.4 0.3 0.4 1 1.5
1000 0.0 00 . 1.0
3000 =10 £.9 08 5.0

QF- TSI 24B-44-0203
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
parotiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. : ACL21234
Joh Ne. : VCESACOORB
Poges @ Sof8

4, Elcetrical skgnal deals of frequency welghtings
Weighting network response with relative 1o 1 kiz

Frequency Deviaton from various frequency wrighting respanse curve (4B}

(Hz) \ Acceplance
Flat Cweight A-welght Lirets
53 0.1 0.1 .1 =20
125 -0.1 0.0 0.1 1.5
250 0.0 0.0 -0.1 *1.5
500 0.0 0.0 -0.1 1.5
1600 0,0 0.0 0.0 1.0
2000 0.0 0.0 0,0 2.0
4000 0.0 0.0 0.0 =10
000 0.0 0.1 0.1 +5.0

5. Frequency wnd time welghtings a1 1 kKHz
5.1 Frequency weightings a1 &1z

Mensured Deviaied ACceplance

Frequamcy Value Velue Limits

Weighting (d8) (dn) (dn)

A+ weight 94.0 0.0 -

C - weight 94.0 0.0 =02
Flat 240 0u * 0.1

5.2 Time weighting ot 1 kilz

Measured Deviated Acceplance

Frequency Value Value Limits
Weighting (eR) (dB) (dn)
Fast 5.0 0.0 -
Slow 54,0 0.0 +0.]

Leq 94.0 0.0 +0,1

6. Long + term siabitlty

SLM Display | 510 Display | Deviated Acceplance
Frequency at initial sl final Value Limits
Weighting (dB } [1:3] (dB) (dB)
A - weight o0 4.0 o0 £03

QF-TS12-D44-02000d

7 AR




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL222M
Job No. : YCOSACH0ES
Pages 1t 6o0f8

7. Level Hinearity oo the reference level range

Anticipated | Measured | Devisted | Acoeplance
Valye Value Value Limits
(dB) () | qam) (4B)
137.0 1370 _ 0o £1.]
1360 136.0 L0 1.1
1350 1350 0.0 &1.1
1340 134.2 0.0 + LI
133.0 1330 00 1.1
1320 1320 0.0 %11
1310 1310 0.0 £1.
128.0 120.0 0.0 + 1.
1240 1240 0.0 £1.1
119.0 119.0 00 214
1140 1140 0.0 +1.}
1090 1090 0.0 £1.] '
1040 1040 0.0 1]
9.0 .0 0.0 1.
94.0 940 0.0 211
9.0 89.0 00 1.1
340 B4.1 0.1 #1.1
790 790 00 £11
4.0 4.4 0.1 £1L1
£9.0 69.0 0.0 1.1
4.0 64.0 0.0 & L]
59.0 59.1 (%] x1.1
340 54.0 0.0 %11
49.0 5.0 0.0 211
40 a4 0.0 %11
190 99 00 1.1
34.0 40 0.0 41,8
300 299 0.1 #1.1
29.0 289 0.1 +1.1
280 219 0.1 i 1.1
270 26.9 0. 1.1
260 25.9 0.1 1.1
250 248 02 Ll

QF TS| 2-04-G4-020664

SITHIPOR N} SITHIPORN ASSOCIATES CO,LTD.
pssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

B

s ACLZZZM
VC6SACHORR
Pages & TofB

8, Level lincarity including the keve) range control

Anticipaied | Measured Deviated | Acceplance
Range Value Value Value Limits
(dB) {dB) . {dB) (dB)
Auto 94.0 940 . 0.0 =].1
9. Tone burai response
Time Tone bursl Anticipaled | Measured Devigled | Acetplance
duration, Th Cyele Value Valye Valie Limits
Weighting | (ms) (an) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.53-5.0
Fast 2 & 1.0 117.0 0.0 10325
20 BOO 134.0 1340 0.0 +1.0
2 8 108.0 108.0 0.0 15;-50
Slow
200 800 127.6 1206 0.0 £1.0
025 i A0 989 <1 15550
SEL 1 8 108.0 108.0 0.0 10;-25
200 BOC 1280 128.1 ol 410

10. Peak C 3ound level

Number of cycle Anticipaied | Measured Deviated | Acceptance
in Yalue Velue, Lepeak] Value Limits
tesl slgnal (4B} {dB) (dn) (dB)
Continuous. 131.9 133.0 0.0 -
One 1364 1362 -0.2 +3.0
Number of eyele Anticipated Measured Devialed Aceeplance
in Value Value Value Limits
Ies) signal (dB) {diy ) (dB) {dB)
Conti 1330 1330 0.0 -
Posilive half cyels 1354 135.1 0.3 +2.0
Negative hall" cycle 1354 135.1 3 2.0

QF-TS12-D4-04-02000

» 2A

SITHI PO RN, SITHIPORN ASSOCIATES CQO,LTI
azsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. + ACL2IIN
Job No. : VCGSACOH088
Pages : Bol¥

11. Overload indlcatlon

Measured value { dB ) Deviated Acceptance
Dositive Negative Value Limits
onc-half cycle | onc-hall cyele {dB) (dB)
119.6 89.7 -29.9 +1.5

12, High level stabilley

SLM Display | SLM Displuy Deviawed Acceptence
Frequency ol initial i final Value Limits
Weighting (4B) (d8) (an) {dB}
A~ weight 1370 127.0 00 +0.5

The reported uneertaiity 5 based oA 4 standard uncertointy multiplied by coveroge factork =2

or any valuc following iding e lavel of confid of imately 95 %

End of Callkratlan Cerdlficate —_—

QTSI Z-H--020544

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY o=

(]
45145171 Sirinthorm Rd Bangbumru, Bangglud Bangkok 10700 THALAND. NSC-TISI-TES.A70I5
Tel-2435-8800 Fax0-2433-167% e-mallzal ihiph hitp/f iLthipharn.com

Cert. No.: ACL22135
Pages ¢ 1afB

Calibration Certificate

Equlpment ; SOUND LEVEL METER

Manufacturer : RION

Moddl § NL-42/ Microphoag UC-52 / Preamplifier Nil-24

Scrizl No.: 01173603 4 172170 1 TA021

N No.: RYG_F50388

Conditlon.As Found ; GOOD

Customer @ ALS LABORATORY GROUP (THAILAND] CO., LTD.

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

Location : - .
Amblent Temperatnre : (2103} C i EEVICWEY
Pressure @ (1013 23) kP e o e e
Relative Humidlty : (500420} % 3 PITROVEDDY o -
{J teliolg»
§ | cAL, bR
Recelved Date 03 CCTOBER 2022 | AT VYN
Calibration Date : 18-19 OCTOBER 2022
Date of Issue : 20 OCTOBER 2022
Calibrated by : Nathakom Pisulpaisan
L——
Approved by : / /ﬂ
. -~
( Thonakul Petchurai )
This certificate is issued in lance with the ol [SOIEC 17025 standard, may nol be reproduced

other than in full, excepl with the prior writien approval of U head of Calibration Laboratory,

QF-TS | 24020661




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No. + ACL22235
Job No. : VCGSACH0E3
Pages s 2of8

Callbration Procedure : CB-AC-01

Calibratlon Method :
This equipment was calibrated by hased on JEC-61672-3 (2613) S1andasd for sound level mater (SLM).

The SEM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Sundard Instruments, '
Far tests results of each ilems were made by ion of cach

display ad alse with SLM's display.

Condition of thls result of calibration :
I. Reference Standard Instruments

Insérment Moded Serial Now Cert Na, Due Date
Wavelorm Generator 332108 MYARQI7076 EF-0007-22 04-Feb-23
Waveform Gencrator 1I511B MY52302742 EF.0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP, 04/0265  09-Febr23
Digital Multimeler 334614 MY53220076 EEL.RP. Q0265 0%-Feb-23
Digital Mullimeler 461 A MY 60024273 EEL.BP. 050265 0%-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009:22 0T-Feb-23
Comdenser Micruphone 4180 2977900 AA-101322 24-Feb-23
Measuring Amplifier NA-2KA] 3ass0403 AA3D0522 22-Feb-23

2, This result of ealibration was found accurate as shown on date and place of calibration for this catibreted fiem only.
3, This cenificate is traccable 10 the § ionsl system of unit maintained at =

3.1 Mational Tnstitule of Metrology (Thailand).

3.2 Thaitend Institule of Scientific and Technological Research (TISTR),

QF- TSI 2020603

. AT

SITHIPORN, SITHIPORN ASSOCIATES CO,LTL.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22235
Job Ne., @ VCESACO0SE

Fapes @ 3ol
Summary ¢f Measurement Resule :
Uncertalnty [ Mazimunrperimlited
Farameter “Fam | Fall uncertainty of
: {dB)
meagurement (GB)
L. Absolute sensitivity v . 02 NA
2, $ell-generated noise I 02 WA
3. Acoustical signal trsis of frequency weightings
125 Hz v 0.3 06
1000 11z v - 03 0.6
3000 Hz v - 0.3 [
4. Elecirical signat lests of fregquency weighti
For 10 Hz 104 xliz v - 0.3 , 06
For >4 klz ta 10 KHz v - 0.3 : 07
For > L0 kHz lo 20 kHz - - - 10
5. Frequency and time weightings at 1 Kliz v - 0.2 : 02
6. Long - lerm stability 4 - 0.1 0,1
7. Lave) Ynearity on the reference lovel range v - 0.2 0.2
8, Level Enearity including tie Jevel range control v - 0.2 0.2
9, Tone burst response ' - 02 0.2
10. Peak C sound Jevel ¥ . 02 03§
11, Overlosd i I - 02 025
12, High level stability K4 - 0.l 01

QF-TS12-04-0H-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.
assaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No, @ ACLIZI3S
Jobh No, ; VOSSACHISE
Pager @ 4ofl

Resuld of callbraton:
1. Abselute sensitlvity
Reference Measured Acceplance
Acoustic Signal Volue Deviation Limit
(d3) (dB) {dB ) {d48)
$3.9 (93.95) 93.9 00 0.3

2. Self-generated polse
2.1 Normal test

Mensured Value
{dB)
15.1

2.2 The microphonie of the sound level meter was replaced by clecirical signal inpan device.

Frequency Measured value
Weighting {dB)
A - weigh 120
C - weight 150
Flal 2.7

3. Acoustical shgnal tests of frequency welghtings
Meter free-Tield acoustic response ai o Jevel of B4 dB

Frequency Deviation from varlous frequency weighting response curve (dB)
(Hz} Flau C-weight A-weight mfm.we
Limits
125 0.2 0.2 0.3 +1.5
1000 0.0 0.0 o0 + 1.0
000 0.6 0.5 =03 +5.0

QFTS1 20044020684
» L.

SITHIPORN SITHIPORN ASSOCIATES CQ,LTD.
associatus CALIBRATION LABORATORY

Contitmation of Calibration Certificate

CerL Ne. : ACL221)S
Job Na, @ VCESACDONS
Pages @ Sof8
4. Elcetrieal signal tests af frequency welghtings
Weighting network responsc with relative to 1 Xz

Frequency Deviation from various frequency weighling responsc curve (dH)
(HBz) . . Agcrptance
Fint C-weight Arwoight Lt
63 0.1 0.1 -0.] 2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 =15
300 0.0 0.0 0.0 =55
1000 0.0 0.0 00 +1.9
2000 g 00 2.0 2.0
4000 0.0 0,0 0.0 £3.0
8000 0.0 Gl 0.1 4.0

5, Frequency and time welghtings a1 1 K1z
5.1 Frequeney weightings ai 1 kHz

Measured Dreviated Accepiance

Frequency Velue Value Limits

Weighting {dB) (dn) (dB)

A - weight .0 0.0 .

C - weight 94.0 00 402
Tl 94.0 o =02

5.2 Time weighting at | kHz

Measured Devisted Acceptance

Frequency Value Value Limits
Weighting (dl) (dB) (dB)

Tast 94.0 0.0 -

Slow 94.0 0.0 +0.1

Leg 94.0 0.0 £0.1

6. Long ~ term stabillry
SLM Display | SLM Display | Deviated Acceplance

Frequency ot initial & linal Valug Limits
Weighting (4B (dB) (dB} (dn)
A - welght 4.0 940 0.0 £0.3

QF-TS 1 244-04 DM
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SITHIPOR N} SITHIPORN ASSOCIATES CO,LTD.
dssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, ; ACL22235
Job No. : VC65ACO083

Fages  : Gafl
7. Level Ninearity an the reference kevel range
Anticipated | Measured | Deviated | Accepiance
Valye Value [ Value Limits
(dB) (dB) |' {dB) (¢8)
137.0 137.0 00 x1.1
136.0 1260 |: 00 %11
1350 1350 0.0 +1.1
134.0 1340 0.0 +1,1
133.0 133.0 0,0 1]
132.0 132.0 0.0 1.]
131.0 131.0 09 411
12840 129.0 0.0 x1.]
124.0 124.0 0.0 211
11s0n 119.0 0.0 +1]
114.0 114.0 0.0 x1,]
108.0 102.0 0.0 +1,1
104.0 1040 0.0 +1,1
%9.0 99.0 0.0 1.0
4.0 940 0.0 % 1.l
59.0 89.0 20 & 1.0
34.0 840 0.0 % 1.1
79.0 7.0 0,0 £1.1
4.0 740 2.0 £l
69.0 69.0 0.9 +11
1.0 4.0 0.0 *1.]
350 59.0 0.0 1.
40 538 -0 +1,]
490 49.0 0.0 4 1.}
44.0 44.0 0.4 AR
390 B8 <.l AR
4.0 35 ol 1.1
30.0 285 -0.1 AN
29.0 28.8 -0.1 1]
280 27.9 0.1 1,1
27.0 26.8 0.2 +1,]
260 258 02 +1,]
25.0 ek 0.2 +1.}

GF-TS124H-H 020664
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SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLI223S
JobNo. : YCE5ACH088

Pages : 7ofR
8. Level nearlty Including the fevel range cantral
Anticipated | Measured ) Devigled | Acccptance
Range Value Vilue Value Limits
GB) {dB) (dB} {dB)
Aula P40 940 . 0.0 1.1
9. Tane bursl response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, To | Cyle Valie Value Valve Limits
Weighting (ms) (dB) (dB) (4B} {d8)
0.25 1 108.0 107.9 -0.1 15;-30
Fast 2 L] 117.0 117.0 0.0 10325
200 800 1H.0 1340 0.0 1.0
2 ] L05.Q 108.0 0.0 1.5:-50
Slow
200 80D 1216 1276 0.0 1.0
0.25 | #0.0 8.9 -0.1
SHEL 2 8 103.0 108.0 0.0 104425
200 80O 1280 1280 0.0 1.0
0. Peak C sound Jevel
Number of cycle Anticipated | Measered Deviated | Acecplance
In Valuc . Value, Lopeak|  Value Limits
tes signal (dB) (dg) (48) (du)
Conlincous 133.0 133.0 0.0 .
One 136.4 1354 03 2.0
Mumbor of cycle Anlicipated | Measured Devialed | Acesptance
in Valuz Value Velue Limits
lest signal {dB) (dB) (dB) (dB)
Continuous 1330 1110 0.0 -
Pasitive half cycle 1354 135.2 {,2 30
Negative half eyele 1354 135.2 0.2 +2.0

QF-TS 13- 04070664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACLIZ2}S
Job No, ; VCESACODEE
Pages @ BolB

11. Overload Indicatlon

Measyzed value (dB) Deviatsd Acceplance
Positive Negative Value Limits
onc-halfeyele | one-hall pyels (dB) (dB)
89.5 89,5 0.0 +1.5

12. High level stahility

SLM Display | SLM Displey Devieted Acceplancs
Frequency &t initial at final Valve Limits
Welghting (dB) {dB) (dl3) (dB)
A - weight 117.0 132.0 0.0 0.3

The peported uncertzinty is hased on o standard unceriainty multiplicd by coverage factor & =2

orany value following caleulation.providing a lavel ol af ly 95%

End of Calibration CertlNeate

QF-TSE2H8 04020661
=2 é¢
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ALS ROTA METER CALIBRATION RESULT JULY 2022
Rotamater 10. Calibratlon Data Regrassion Result Cosfficlant {RY)
BKK_FS057T7 01 Jul 22 ¥ =1.0202x + 0.1976 1.0000
BKK_FS057% 01 Jul22 ¥ =1,0078x + 0.4788 0.8BB8
BYK_FS0582 01 Jul 22 Y = 1.016x + 0.3922 1.0000
BKK_F30584 01 Jul 22 Y =1.0026x + 2.22682 0.6097
BKK_FS0585 01.Jul 22 Y =1,0980x - 58470 0.6067
BKK_FS0586 01.Jul 22 Y =1,0005% - 1.1524 0.5065
BKK_FS0587 01Jul 22 Y =1.013x - 3.66819 0.99¢8
BKK_FS0583 "M Ju 22 Y = 1.0154x + 4 B357 0.5669
BKK_F5058% 0% Jul 22 Y =0.8818x + 48089 D.9gSe
BKK_F50580 01 Jut 22 Y = 1.0038x - 0.4B57 09998
BKK_FS50591 01.Jul 22 Y = 0.6705x - 52.174 00938
BKK_F50502 01 Jul22 ¥ = 0.0648x - 37.642 0.9985
BKK_FS50583 Q1 Jdul2z Y = 0.9787x - 56.445 0.0pa2
BKK_F&0584 01 Jul 22 Y =0.5802x - 62.87 0.8080
BKK_FS0585 01 Jul 22 Y =1.0248x - 98.162 0.0009
BKK_FS0598 ot Jul 22 Y = (.0849x « 26.808 0.9081
BKK_FS059T 01 Jul 22 Y = 0.0802x - 61.853 0.887¥8
BKK_FS1004 01 Jul 22 Y = 0.0866x + 17.89 0.86880
BKK_FS1005 01 Jul 22 Y = 1.0082x + 2.4571 0.8669
BKK_FS1006 01 Jul 22 Y = 1.188x% - 5.586 0.8697
BKK_FS1007 01 Jul 22 Y =0.0017x + 18592 1.0000
BKK_FS1008 91 Jul 22 ¥ =1.0932% + 0.7207 1.0000
BKK_FS1009 01 Jul 22 Y =1.0132x + 1.1833 00950
BKK_FS1010 01 Jul 22 Y =1.0033x + 0.5758 0.0000
BKK_F$1011 01 Jul 22 Y =1.0234x + 01758 0.0008
BKK_FS1012 01 Jul22 Y =1.0108x - 2.0048 0.0007
BKK_FS1012 01 Jul 22 Y = 0.9877x - 35.851 Q.8907
BKK_FS1014 01 Jul 22 ¥ =1.0021x + 0.2448 0.8008
BKK_FS1015 01 Jul 22 Y = 0.8984x + 1,786 1.0000
BKK_FS1018 01 Jul 22 Y = 1.0105x - 80.258 0.5868
BHK_FS1017 01 Jul 22 Y =0.8885x + 0.849 1.0000
BKK_Fs1018 01Jul 22 ¥ = 10011k + 11788 1.6000
BKK_F§1018 01 Jul 22 Y =1.0023x - 68.424 0.8008
BKK_F51020 01 Jul 22 Y =1.0547x - 0.658 D908
BKK_FS51021 04 Jul 22 Y = 1.018x - 2.3288 0.5998
BKK_F51022 al Jdul 22 ¥ = 0.8932x - 57.025 0.9988
BKK_FS51023 01 Jul 22 Y = 1,0094x + 0.0717 0.9885
BKK_F51024 o1 Juf 22 Y =1.0042x + 0,4088 0.9887
BKK_F81025 o1 Jul 22 Y =1.0132x - B8.507 0.9006
FPage 1cf2 ALS Laboratry Group




ALS. ROTA METER CALIBRATION RESULT JULY 2022 ALS ROTA METER CALIBRATION RESULT OCTOBER 2022
R o, Calit Date Ragreasion Resull Cosfficiant (RY) Rotameter ID. Calibration Date Ragression Rasull Confficlent {R?}
BKK_F31025 o1 Jul 22 ¥ = 5.0018x + 1,076 0.6967 BHX_FS0577 01 0ct 22 ¥ =1.0202x + 01676 1,0000
BKK_F51027 01Jui 22 ¥ = 1,0053% + 0.201 0.99%5 BKK_FS0570 01 Oct 22 ¥ =1.0078x » 0.4789 05058
BKK_FS1028 01 Jul 22 ¥ 08792 - 60312 0.0987 BKK_FS0983 01 Ot 22 ¥ = 1.016x + 0.3922 1.0000
 BRK_FS10ze 01 Jui2z Y = 0.0035% + 08234 10000 BRK_F50584 01 Oct 22 ¥ = 1,0036x « 2.2262 0.0907
BKK_FS1030 Y22 T Y =1.0008x + 0515 09000 BKK_F50585 01 Ocl 22 ¥ = 1 §186% - 50476 0.0007
BKK_FS1031 o Jul22 ¥ = 1.006x - 70.205 0.9508 BKK_F50586 01 Ccl 22 ¥ =1.0005x- 1.1524 0.0985
BKK_F51038 01 Jul 22 Y= 0.0879x + 7.3528 0.0966 BKK_FS0587 01 et 22 Y =1.013x - 26610 0.0988
BHK_FS1040 o1 Jul 22 Y = D.0704x + 08,035 0.9587 BKK_F50588 01 Gat 22 Y = 1.0154x + 48357 0.6509
BKK_FS51041 o Jul 22 ¥ = 1,0845x% - 1.7878 0.9900 BKK_FS0538% 01 0ct 22 Y = 0.4918x + 4.8060 0.8900
BKK_F51042 o1 ulzz Y=0.9983x+ 56262 | 00998 BKK_F$50560 01 0ct 22 Y= 1.0038x - 04357 0.6006
BRK_FS1042 01 w2z ¥ = 1.0000% - 6.0619 1.0000 BKK_F50561 01 Ol 22 Y = 0.9705x- 52174 0.0056
BKK_FS1044 01 durz2 Y =1.0355¢ - 06214 0.7 BRX_FS0502 01 0ci 22 ¥ =0,0648x - 27.042 0.5085
BKK_FS11681 01 Jul 22 Y =1.0126x + 0.7738 0.0950 BKX_F50503 010122 ¥ = 0.0787x - 68.445 0.9085
BKK_F51162 01 Jut 22 Y=08094x+ 26357 | 0.9085 BIK_FS0504 016t 22 ¥ = 0.9907x - 62.67 D.8%5%
BKK_F51163 01 Jul 22 ¥ = 0.077x- 55,03 00987 BKK_FS0585 01 Oct 22 Y = 1.0240x - 96,162 D.0585
BKK_F51164 01Jul 22 Y = 0.5514x + 0.8427 08007 BKK_F50586 01 Oct 22 Y = 0.0843x - 26,805 0.089
BKK_FS1185 01 Jul22 ¥ = 0.0802x + 0.5018 c.0008 BKK_FS0547 01 Ccl 22 Y = 0.9802x - 65.653 0.0578
BKK_F51185 01 Ja 2z Y = 1.0031x - 77.861 ceame BRK_F51004 o1 CeLz2 Y = 0.5702x + 11,724 0.9%08
BKK_F51200 o1 Jul 22 ¥ = 1,0313x - 6.4602 0.5585 BKK_FS51005 010122 ¥ =1.0001% + 1.5143 1.0000
BHK_F51201 o1z ¥ =1,0045% + 0.15 V.5596 BKK_FS51008 010t 22 Y = 1,008 - 2.0227 0.6000
EKK_F81202 01 Jul 22 ¥ = 0.6702x - 44.156 00904 BKK_F51007 01 0ct 22 Y = 0.0917x + 1.8502 1.0000
RYG_FSo1e7 o1 Jul 22 ¥ = 1,003 - 0,178 00950 BKK_F51008 01 Oct22 ¥ =1.0132x + 0.7207 1.0000
RYG_F50108 of Jul22 ¥ =0.0071x + 16.048 0.0008 BKK_F51009 01 0cl22 Y = 1.0132x + 11633 0.5060
RYG_F50190 01 Jul 22 Y = 1.0032% - 2.6307 1.0000 BHK_F51010 010122 Y = 1.0033x + 0.5756 0.5959
BKK_FS1011 0104t 22 Y =1.0234x + 0.175¢ 09008
BHK_FS1012 04 Oct 22 ¥ = 1,0106x - 2.0048 0.0007
BKK_FS1013 0100t 22 Y = 0.0877x - 35,561 0.0007
BKK_FS1013 0! Oct22 ¥ = 1,002 + 0.3148 0.0868
BKK_F51015 01 Ost 22 Y =0.0894x + 1,768 1,0000
Raview By : Wichn  Che . Approvec By : -EFW BKK_F51016 01 Ocl 22 Y =1.0105% - 60255 v.6508
{Mr. Wichan Chosnharal) Py r—— BKK_F51017 o o2z ¥ = 0.9095% + 0.64% 1.0060
Envira Fiold Services Managar Assistant Genaral Managor BRK_FS1018 01 Cet 22 Y=1.00t1x2 31786 1.0000
BKK 81018 o1 Oct 22 ¥ = 1,0023x - 68.424 0.0086
BKK_FS1020 010t 22 ¥ = 1,0547% - 0.668 ©.0008
BKK_FS1021 01 oot 22 ¥ = 1,018 - 5.3268 0.5808
BKK_F51022 01 0ct22 Y = 0.0432x - 57.035 0.5086
BKK_FS1023 01 0cl 22 Y = 1.0084x * 0,0747 0.9990
BRK_F51024 91001 22 ¥ =1.0042x + 0 4086 0.9057
BKK_F51025 010122 ¥ = 1,0132% - 88.507 09068
PagaZof2 ALS Laborainy Group Poapn forZ ALS Labormary Group
RYG_ENCOO4
PENTA CALIBRATION CO., LTD.
P E N T A gﬂﬂ?l 'he Gannect Egk\?ol;g; Kanchanaphisak Agad
ALS ROTA METER CALIBRATION RESULT OCTOBER 2022 GALIBRATIDN Tor <60 ) Sout 4701
www. penlachl com
Rotamatar 1D, Calibration Date Regrassjen Reault Coafficiant (R%) : : M
BKK_Fs102¢ 01 Oal 22 Y =1.0018x + 1.0778 0.9007 Certlﬁcate Of Callbratlon
BKK_F51027 01 Oct 22 ¥ = 1,0053x + 0.231 0.9985 Repeosent (o Conlificate of Calbrallon PTCO7122104 =y
BKK_FS1028 0 Oct 22 ¥ = 0.0702x - 60.312 0.0082 Cortificate No.: Al Page: tol3
BKK_F51028 01 Oct 22 ¥ = 0.0935x + 0.5234 1o000 Equipment: Digital Batance Condiion:  Normal CAioANON oy
BKK_FS1020 01 Qct 22 ¥ =1.0036x + 0.515 wowed Manufaciuror: Sanorius Seral Na: 2108983
BKK_FS1031 01 Oct 22 ¥ = 1.000x - 70.205 0.0888 Modu: MSE125P.100.DU 1D Ko: Rvi_ENGO04
BKK_F51000_ o1 Oct 22 Veosworerasoss | oowe Type of Balanea: Single inforval
BKK_F51040 o Dot 22 Y = 00938 + 32.604 _ oge
" TBKK_Fs10m1 01 Cot 22 L Yeioen e - 1.0000 Customer: ALS Lotoralory Group (Thailand) Co. Ltd.
BKK_F 51042 01 Oct 22 L Y=igoimizasm 1,000 . 616710 Mo & T.Macramion, A Pluskdeong, |~ T
 BKK_F51043 01 CcL 22 ¥ =1.156%x - 68,478 otz Reayang 2140, Thastand
BKK_F51044 01 Cel22 ¥ =1.0315x - 0.0374 0.9092
BKK_FS1161 o1 Cel22 Y S 101z6x+ 07728 T T omem
- - s e Environment Condition:  Temperature 238 7C 2 03'C
BKK_FS1182 01 Gt 22 Y = 0.9084x + 28357 0005
BKK_FS1163 o1 Out 22 ¥=0%77x- 5503 tve Humidty BETHRH 2 da bR
BHK_FS$1164 01 Octz2 Y=00ax+ 08427 | 0.6007 A deesity e kgim®
BK_FS1185 01 et 22 Y =0,0893x + 6.5018 ceees | Calibration Place: ALS Laboratory Group (Thailand) Co.Lid.
__BKK_FS1166 01 0ct 22 ¥ =1.0031x - 77.881 T 61610 Moo 5 T Maenamkoo, APluskdacng,
BKK_F§1200 01 0ct22 Y=10015x. 04602 osees Rayong 21140, Thatand
BKK_FS51201 01 0122 ¥ = 1.0045 + 0,15 0.9998
BKK FE1202 01 Oct 22 ¥ = 0.0702x - 42,156 0084
RYG_FS0167 01 0ot 22 T Y- 10039x-0.478 0.0000 The Method used: In house method, PTC-WI-07. basa on Euramet ogr. 18
RYG_FS0188 03 Det 22 Y = 0.966dx + 21.757 1.0000 Traceability. This certiicate 1s trmieabito to the S| UNes through Thai Gabraten Serace Co. lld
RYG_F50190 04 Ol 22 ¥ = 1,0577x - 1.7486 000 | . NSC-ONSC Accreditaon No. Calibraton 0569
Dale Received: March 23, 2022
Calibration Cale: March 23, 2022
Issued Date: March 25, 2022
Calibration By: Mr. Rungroje Metakul
Reviaw By ; Web—Choe . Approved By : ‘ﬂ#
{Mr. Wichan Cheanharal) {Mr.Sarayuth Jittranont) .
Enviro Fiald Sarvices Manager Asalslant General Managar M Approved By :%—
{ MrXriangzak Kalasri | { Mr Kealisak Kerdto }
Reviewed bty 1.nbarmory Manager
THUE Contfiale = mtued e LNHS o meRsusemunt acGOIOn 16 e Injataabenal by BEm of Linas (5] 11 Jrow 4 11 acauttty of
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PENTA GALIBRATION GO, LTD. PENTA CALIBRATION CO., LTD.
P E “ T A B8/124 The Gannect 33 Village Kenchanaphisek Fong P E " T A 60/124 Tho Connést 33 Vilage Kanchanaphissh Road
Dokmel Prawst Bangkok 10250 . Dokma Praws! Bangkak 10250
CALIBRATION Tol: +88 16] 258-9773 CALIBRATION Tui: +58 (1) 2098-9773
www. penlacal.com weww.pantacal.com
Reprasent fo Certificata of Calibration PTCA7/22104 Repvesan! to Certiicale of Calibralion ,PTCRT/22104
Cerificata No.:  PTCO722104 Page: 2al 3 Cerificata No.:  PTCATZ2104 Pape: 3ol 3
Measurement Results: Measurement Results:
Withoul Adjustment : Withoul Adjustment ;
Function Calibration: Non Adjustmant Function Calibration: Non Adjustment
Eccantria Error: Weight 1o be 173,172 or af Maximum capaciy Eccantric Error: Welghl 10 ba 173,142 orof Maximum capacity
Eccentricity lasl 50 (1] Ercaniricity tesl 50 [i2)]
Position (g) ” Fosllion (g)
I I N A 3 : o a A.A 1 2 a @ 5
0.00000 | -0.00004 | -0.00001 | 0.00000 | 0.00001 /213/\1 \05\ v v 0.0000 | poooo | ooooo | ooooo | 00060
dmum deviation: Q.01
Masimum devi hdad B e Maximum deviation: 0.0000
bl ;Weghttobe 1122 L, = Maxi
Repeatabitty Tast ; Weght o = Ly = Maximum capacty Repoatabllity Tast ; Weight 1o be 12 £ L, £ Maximum capacity
Deermina! the st iation of weiphing balance:., Readabil 000001 fgh
erminalion of the standard desiation of weighing balancc.. Readabilty K Cetermination ol Iha stencerd deviation o waighing balance., Readability couot Q)
| Nominal tesl value (g) t Standard Deviation l
Nominal tasi value (g} Standard Devialion
| S0 ] ©.000007 |
100 0.00000
Ermor of indication 1 [tem nominat value., Readability 460001 (g}
Eror of indication | irom nominal valus., Readability 0oout g
Nomingl Value | Cenvenlianal Mass. Indication Cotrection of Be'ance | Unsonalnty K
i Cormeclion vf Bal i k
o} 9 o @ o Mominal Value | Gonventional Mass Indication of Balance | Uncertainty
0 0.000000 0.00000 00060 0000020 | 266 fa) ol s} il ol
0.01 0010001 0.01000 0.00000 0.000022 217 :H] 65 00006 50000 0.0001 0.00013 200
0.0% . 0.050002 0.04599 . D000 0. 0000& AL kil 10.60007 70.0000 0.0001 Q00013 200
01 0.080865% 0.09599 000001 0.000022 217 5 75.00008 75,0000 0.0001 000014 200
o8 0500001 0.5000% -0.00001 C.ooo02z 217 20 20.00008 800000 oonat 0.00014 200
1 1000004 0.93998 0.00001 0.000022 2.4 85 55..000;39 25,0000 20001 0.00015 Z.i)ﬂ
1.890659 1 0000 Q00022 4 .
2 - |- 18007 o000t ¢ 21 90 9000010 50.0000 0000 000015 200
5 5000015 499999 0.00002 0.000023 214 - - e : :
95 9500012 95.0000 0.0001 0.00016 200
10 0000004 WO.I'.?O_DOO 0.00000 D_‘f_)pﬂ[]?d 210
2 20000028 2000000 000003 oo | 2e0 e 100.00004 100.0000 00000 oom 200
56 50.000042 2999009 5.00005 0000069 200 10 110.00004 110.0000 0.0000 0.00015 2.00
120 120.00007 1200000 0.0001 000016 200
Nole: Weight of adjust - g
Nals: Weigh! of adjusl - {g)
The End of Cerlficale
_ h I TG LT 67 Theniiit - - FTE FGarur  fok 756
©2021 by Agllem Tachnalogies ghant CrossLab Compiance Seriées ©2021 by Agliant Tachnolagist glient GroasLab Compliance Services
. . . Sotpoint Status: [Pass
Certificate of System Qualification aramwae | St 6, 2o (G
GC-0Q + GCMS-0C &ﬂ Seipoinkiactual
s L I
Syalem 1D: en? i L oTe A [PET ecaracy: 3 o
Orgarization Nama; ALS Laborstory Group (Thaitend) Co.. LK . ] AgileniRocommendad: e % sotpolnlin K (o e
Qrganization Lacation: 104 s, md, Suvan Lueng. Khet Suan Luarg, Bangkok == 4 setgalntIn K ( f5n € )
10280 [T PR — s ,. pyepers - o s
Date: Octobor 1, 2021 1:10.17 FM Satpoinl Statue: N
EQ™ Namu. . 2ane: _l
EQP Rovigion GL.02:51, GCMS.02.51
Ovaral Qualiication Statun: Pan Temprature: ¢
Accuracy: " (__
Systom Insprction and Dasic Satety and Opsralion Agilom Regommendad: %3etpolntin K ( © )
% salpalntin X {[ar c )
HNama: Tasn - ——
Satpoint Slalus: Pan Gverall GG Oven Temparatura Accursty Test Status
|Pass
Crvarall System Inspaction and Basic Sataty snd Opsration Test Siahus
Pass GG Oven Tamperature Slabifity
Home:
Inist Prassura Accuracy PO —_—
Hetpaoint Status; —I
Kama: 7890 Seipainifiverage
Front Nl Temperaturat foon o5 |
Sotpoint Stalus: Pass : Stabilty: o e
Satpsint Actual Agltenl Recommanded: cm 0.5 C
Teiel Pragsurn 250 psl s s - - e e
. . Qvorall GE Oven Temparature Stabliity Teat Status
Acoursty: Q1 ol |Pau l
Agiten Recommended: o {12
Grvarall Inbat Prossuns ACCRracy Test Siztus Log Amp
Pass : Tosled Combioatons  Frnt [ 7 Extemnal sa i
Mamo: 5875G Lnart ML with TAD J
GC Oven Tomperatury ACCUrACY . e
Satpolnt Blatus: E
Name: 1850 - - JE N -
Date: Oglabar 1, 2041 130:4T PM
Dt Octotet 1, 2011 11047 PN Bystore ID: oMz
Systan (0 a2
Fage) i 16 Fage 218




©2021 by Agllent Technologive

AgTlant GrosaLab CompRence Services

Ovarall Log Amp Teal Stalus
IPau
RFPA
Tanted Combinationy Front MMl i E:dumli ) 5Q
Name: |5875€ Inet XL weh TAD J
Salpoln| Status: \Pm =|
amic miz Dt Aflar Five Winutes: RFPA Voliags:
mv 481 my
Agilent Recommanded: = |00 ond < 40D <= 11100
Cvarall RFPA T
[Peas 1
Tune E)
Tested Combinationt Front Ml t Extemal s
N [§975C inart XL with TAD ]
Satpoint Stalus; [Pn- ]
Flament:
Satpolal Status: [Pass ]
Fanss ]
Overall Tuna EI Test Status
Scouling Run
Testea Combinationt T et MM 1 Examal 5Q
Infeclign Tawar
Name: ITSBM
Source: [EI- It

October 1,2021 11017 P
Systom 10: oMz

Page 3118

Aglent Cres3Lab Gomplance Servitus.

©2021 by AgMent Tachnoleglea

Satpolnt Statust Complrisd

Injaction Vohuhe n Column; u.

Overall Scouting Run Status

fomploted ]

Sigral ta Nolso E}

“Tesisd Comblnatont Front (Y] i Exemal s
Name: [£5758 e XL whth TAD:

Satpalnt Status: {pes ]
Sigra! to Noisa:

Al Racommendad:

Saurca: El- Inart Filament: 2

Satpoint Status: [Pass ]
Signal 1o Nolse! 647

Agilers Recammended: >m 320

Ovarsll B1gnal to Notse El Tast Stalus
[Pase |

Injectfon Pracialon

Tastad Combinationt Front

Name: [resaa

Saurca: [E1-10en

Suipalnt Slatua: [Pasa

Injaction Valume an Golmn:

Area RSD:
Agilent Racommended:

Ovsrall Injection Preclaion Tost Statusy

[Poss
Date: (xiober 1, 2021 1:40:47 PH
Aystam i a2

Puga 4118

©3031 by Agiient Tachnatoglas

Apliyri Crovslabh Compllanca Services.

Mass Rutio Pruclslon

Tosted Combinution 7 Front

Infection Tower
Name: [7633n |
Saroa;

El-Ini .

Selpoint Stalus:

Injechion Volume on Column:

RSD:
Agbent Recommended:

Qverall Mass Ratic Precision Tas! Staius

Pasy
Oato: Oclober 1, 2021 1:10:97 PM
Sysum D G2

Puge 5716

©2021 by Agllent Technologles.

Instrument Details

Futpose
This section doscribes tha 82 found system cordiguralic.

AgfenlCrosaLiab Compllance Barvices

Datells
Systam
Syatenn 10 GM-Z
Manutacturer Agilent Technologles
Nams TBEC
Flew Crata Inptd Merwal Duia
Temporalurs Data Input Manual Cala ar Ciher Data Logging
Tested Comblnationt
fajection Tachriqus Injetion Tewar
Ialet . Front
Delactor Extornal
LTM Inclyded? Na
Sampier 1
Mahufactrer Agienl Technclogiea
Type Injectisn Tower
Nams Te93A
Madal Number G45134
Serial Number CRIDI20123
Firmueare Revision A10.08
Uswge ‘Sample Injection
Lecalien Front
Syrings Vehmo {uL) W
Date: Dewber 1, 2001 1:10:4T PM
System 10 ouz

Page B/ 1B
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AgHent CrosyLab Complance Saqvices

Page 018

102071 by Agllenl Techaclogine Agllint Crosada Complincy Sorvices
Sampler2 Mass Spoclomaiar 1
lanl Tachnokgien
Manufachsrer Aghan Technologles Manutueturer Agl kg
Tyen Toay Type 5q
) TAD
Name o Namn 58755 Ineri XL wilh
Madal Number G4514A Sarlal Number us10163217
Serlal Numbar CN100B00BG Fimmwars Revision 50212
Fittmiars Revishon A1016 High Vacuum Systam Turbe Pump
Vial Heator Not InstaTed Scouling Run Standard OFN 54
Mainfama 1 M3 El Sourca 1
nt Technalogles
Manufscturer Agilanl Tachnakogres Menutaciurar Agha alog!
C Homs f— Fourca Typn El«Inert c
Madal Numbar GI40A Numberof filaments H
Serial Numbar CN1C141043
Firnwara Revislon AD116
Ovan Type Standard
Inlal 1
Manutacturer Aglient Tachnaiagles
Name 7080
Type L]
Location Front
Canior Gas Hellumw.
Conirol Typa Electronic Presaure Control (EPC)
C Purged Iniet You C
Detector
Manufattuie! Aglient Technokegiea
MNars Mazs Speclromaler
Type Masa Spaclicmaetar
Location External
Oate! Cciober 1, 2021 1:10:17 PM
Datrt Oeabont 1, 2031 101617 PW Byntem (D1 oM
Spptam Dy ou2
Page B11E
Paga 7118
fent CronaLab Gompance Servicas
© 2021 by Agliont Tachnolagies Aglisn Croastah Compliancs Bervicss 203 by Aghent Techaologhes. Aglient CroanLab Compliance
Electronic Signature —— Syt iz GM2
Purpase Portnmtn: GEG1T1BRE I Dl BsoRAT b, 2021 TR Pl
This signature page wns crested and publishad because Ths ACE sign-off acticn was executed, which h valld for iha anlim dosument, ALN_OMZ Trannacton log:
Inelucting allachmenis, Tha ACE sign-off 15 an electronic signalure thal requires bwo dislingl )
2 persandl passwerd. Tha Aglart represaniative who has defivarad this carvica Iha mpaning and i o Time Teameacten  Acibty Typa ol Traraechion Gplanstinfarmaon
elocironio signaure, As 8 tralved official oparatar, 1he Agllent representaiive has & unkiua pasawend and logon 1o decass ACE and LLL Porfoimed o
elaciranically sign Ihis documart, (Other s-signatures can b anpiled 10 thisdocumenl using & Document Conland Management of cifar par LI AT A drvontnasd  Svwon
sullable methad cefined in your data accers and control procedures.}
Gelobge 1, 200 124237 Tl Coviguraisn  Everion Hora
PM
Coasbar |, 2021 124237 Awdt Enmama Lowntig Ui iy FaidE ghomer sad
M o 1A | S W1 LPAGEH
Details win
Full Nama of Signar Supasak Nimaohgihsm Celobor 1. 2021 12481 Mt Caponind Lmslons QP il K iy .
C . o socheicu (gl C
Logged CnUsec Nam supazsk.nlmsongihem@agiient.com Filg paih: .
[munioooisssSConfigam.
Signature Crelon D Oewsbat 1, 2021 finsysboapberginiy
Reasan for Signature: Exsculed protocs! and published ihls originat version of dacument EQP Fishame:
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NAC TEST REPQRL. NAC CHECK LIST
P CUSTOMER NAME  : ALS Laboratory Group (Thistand] Co, Ll [UREH 186BMCA waupymad njd twarw ey ©1A7]
CUSTOMER NAME : LS Laboraloty Grod itarl} Co. Ltd, fUfSv wnonan wavprmed iy [Warmalew) $F)
y Crotp (ke : EQUIPMENT HAME : THC Analyres
EQAIPMENT NAME - THC Analyzer
a i MANUFACTURER  : HORIRA MODEL : APHA-370 SERtAL NO. : U430GTHY
MANUFACTURER » HOMBA MODEL  : APHA-370  |SERIAL NO  LM3DGTHE
STANDARD GAS CONCENTRATION (PPM) : L06.1 PPHA CYLINDER NO 1 (C734373 TEST VALUES
CYLINDER PRESSURE (pslg) : 1,600 P& CERTIFIED DATE : 12/05/2020
H2. | THT Anatyzer { APHA - 3T0) UNIT BEFORE AFTER
CERTIED BY ¢ HRGAS [EXPIRED DATE ; 12/05/2028
1 |Signal {CHE ) ey 24500 51,300
JEST RESULTS.
2 |Sigral (THED it . 33.200) 55.500]
PONT NO TEST RESULTS + petector Igrnp "t . Standard Vaiue : Amblent bemp+ (8 0l 5200 47.300) 17400
IDEAL |ACTUAL CHa| ERAOR CH{%EAROR CH4| ACTUAL THC|ERAQOR THC| SHERROR THE Frosure Wi, Stordaa Ve {Amibien/10134100- 23k 6P 81909} 41 b0
ZERC 0.000 Q.00 0.000 - 0000 2.000 - 4 |Ambient \Fa corront atrasphers, raossue 154509 13000
1 10,000 10.240 0.240 260 10.212 0,210 210 s |putn ¢ , Staacisrd Value . 330 °Cio 420 <C 20200 5430
rlifice
2 20.000 20230 0.230 115 20.20C 0.200 100 i, Hoienal valoc < & kFa 10 25 kP4 10202 16,30
3 30.000 30.12¢ 0,120 040 0170 0170 0.57 & JHRHT o0 L Slancand Value : 230 °C (g 260 °C LR i3 200
4 40.000 40.000 Q0K 0.00 40,333 0.003 0.00 1 |DC 24V v, Standaed Value 26V - DSV 24900 23 500
AVERAGE (96) 0.5% 052 B |DC 5V v . Standvd Volue : SV 2 E5Y 5500) 5000
¢ |Bypass [Qanonal) L, biormal vaiue - 09 LATin £ 63 L
o 10 [Over Flow (Dptionall L mn, Stancdard alue s 0.8 1Amin o Hare
= 11 |CH4 Samp ng, Heading &l 250 3 184
——pA ! 12 [HMHE Samping Reading FRidt 0.723] 0.230}
A - |
i i 11 |THC  Samping Reading 2P 3620 37|
—m—aLa 18 |Zaro Gas CHA/THT Pl 027432 2.000.00
‘ 15 |Span Gas vt arwoates|  cowiog
} 4w TR 6 |6as b2 i 0Py 201 2
= T ; Terrark : Reference EY-EN-DIT-56 , Ambiient HC Monizer APHA-370 Oporetion Manual Page #BL
preaEiue Pamark : { Ambcien temperature = 5°C 10 40°C)
wd —-m e —————— .
o
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TECINOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPIRATE SERY KFS 3: BQUIPMENT CALIIRATION AKD TESTING SEKYICES T—{-[;\\-\;'
SM/APATTANAKARN ROAD SO 18, SUANLUANG. SUANLLANG BANGKOK 10259 1A
TEL G000 FAK.GTI00M

mec-TEHnE
CALRRATION Ml

CantNe:  22CH05
Page.: 103

Certificate of Calibration

Equipment ¢ PH Meler
Manufasturer ; Mettler Toledo
Model : Seven Compart 82 ,
SerlatNo.: C104058460 | pevigw BY N‘B’"L"F’f’r
1D No. ! RYG_EN(183 < |
Condition As-Recalvid: Used liom APPROVED BY :‘D‘Aﬂ—d
Recelved Data ; 16 March 2022
Feelvod Date . Fuexrea, oe 703423

Callbratlon Data ; 17 March 2022 .
Refergnce | 2203-0511D5C4
Submitted by ; ALS Laborslory Group {Thalland) Co..Lid.

Rayong Branch

8168410 Moo § T.Maanam Khu,

A Pluakdaeng, Rayong 21140, Thaitand
Amblent Temperature : 25 t 2.5) "C
Rulative Humidity ; (50 £ 15) %

Calibraiion Proceds

In - house melhod ;

- CP-CHS by dirocl measurement with standard
vollage calibrator and direct measuremenl with
certified rolerence malerinl (CRM)

- CP-CHB by comparison wilh standard thermomeler

Calivratod by : Warakom Lomgagtrakul

el .

Approved Signatory

Approved by ;

(/) Malee Butkruca
{ ) Saithip Meangma!
{ )Warakorn Lorngagtrakul

Issue Dato ; 22 Margh 2022

The Uncertulinies ure for o confidence probability of approslmately 35%

This L6rtocate ey m be eopandiaced sehet than

Acept mh e it =itk

AT a1 of 1 boad o Corivwste Merats 3, Lypeent Calibralion and Tewtieg hervaces

A 0037307

CertNo.!  22CH40S
Page.: 20f3
Conditlop of this calibration result
1. Refarence Standard Instrumenl. ;-

Instrumant Serisl No. 1D No. Cert. No, Duw Date
1) Document Process Calibraler 54030049 130RC316 21E2682 25 Aug 2022
2) Ral, Standard Thermomater 4282054 110RCOC44 211201 26 Oct 2022

‘Thie cerlification Is bracesble 16 the Infamalional Syslem of Unit malntained at:-
« Tracesbln to Nalional Inalitute of Matrology (Theiland), NIMT
2. Cartified Relerence Malarials + The measurament rasults are Iraceable to SI through CPA chom Lid.,
ANSI-AST National Accreditation Board, Accreditad No, AR-1335

Buffor Solution Munufacturar Lot No. Exp. date
pH 4.008 CPA chem 708995 01 Jan 2024
pH &,882 CPA chem 761017 02 Aug 2022
pH 10015 CPA, cham 766824 04 Sep 2022
3, This certificate Is valid only to tha Item calibrated on date and place of calibration.
Calloration Resutis
Eunctian : mV Meazuremant
Performing standard curve by Fluke at pH (4,7,10)
Nominal | Standard Uneertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement 1actor
Callbration Input
W
oH ™ e o1 (em¥) *
pH Melar 4,000 17748 1774 4,000 0.028 200
SIN.: C104059460 7.00¢ 0.00 01 7.000 0,058 2.00
10.000 -177.48 775 10.000 0.058 2.00
& 1100955

CartNo,;  22CH405
Page:  3of3
Callbration Resulls
Functien : pH Measurement
Porlorming three buffers standard curve by using butfer nominal pH (4,7,10)

Unit Under Standard pH Actual pH | Actual my Uncertalnty of | Soverapge
Calibration Bufter Salution Reading Reading | pH moasuromant Iactar
(mv) (£} X
pH Electrode 4.008 4.010 17T 0.0048 2.00
SIN.: 1453404 6,082 6988 36 0.0084 2.00
! 10.015 10.010 ~172.9 0.0073 2.05
Eunctlon : Tamperature Measuroment
{*) Without sdjusimant
This equipment was connectad with Temperature Probe;
= Model : InLab Export Pro-ISM
- Seral No, : 1453404
Dimeansion of probo;
- Length ; 120 mm,
- Diamater : 12 mm.
- Immersion Depth ; 100 mm.
Callbration Standard uuc* Error Uncariainty of | Covorsga
Polnt Temperature Raeading medsuremant factor
‘¢t {*c) (*c} (] [£*¢) k
25.0 25.002 248 2.0z 013 200

Remark : - UUC® = Unit Under Callbration

Tha repoied uncerlainty of massurement was basod on & standard uncertainty multiplied by a covernge
tactor k, praviding a leve! of conlidence of aprroximatsly 85 %,

-oo-

Ml -

a 1100954

-
TECHNOLOGY PROMOTION ASSOCIATION (TILAILAND-JAPAN} %
CORMIMATE SCRYICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =
5348 BATTANAKARN ROAD 501 1, SUANLUANG, SUANLUAKG, BANGEDK 10250 W
TEL 0:4715:3000:24 FAX 0-2719-04E4 " R

Certificate of Calibration ~ Sernoms No.: 226085

Paga: 1ai2
Equipment ¢ pH Mator
Mianuactursn Matller Tologo ‘Thin cadlficals may not ba reproduced other ihan l:\ rolt,
Modal : SevenCormpact 8220 Carporata mmz:”:: Equipmant Calibration snd Tedting Servicen.
Sarlal No.: C1o4050400
19 Now RYG_END123
Conditlon Ax-Recolvad: Used l1ém
Racolved Dris; 16 March 2022
Callbration Date: 21 March 2022
Referance: 2203-08110SC Submitied hy:  ALS Laboratory Group (Thatiand) Co.Lis. Rayong Branch
Amblent Tampersiurs: [ 232 2 ) °C
Ralatve Hurrtty: (st10) % 81640 Moo 5 T.Maonam Khu, APluaidseng,  Reyong

21140, Thaitang

Procadurs used: Calibrmtion wam ooadutiod using In-house aalibralion Procaduns GR.E1T According to dirscl meazuromant

athod with Mult-Product Callpeator,

Longhion of this Freuit of Sallbration
5.Raferenco stendards Instumonts
Instrymens Mede] Serial No, Larificate Wo, Bue Dag
1} Mult-Produdt Calibrator 55004 Baa0OOT 21E1444 07 May 2022
2.This result of calibeation was made on requasled ai Ihe point Bpecifiod by customar,
3. Tha cavtficate 1s valid oaly 1o the item callbratod on dats and piace of calibetion,
4. This Cartification Is Iracombln to the Intamaticnal Syslem of Unii maintalined at.
-Hational Instiiule of Motroiogy Thailang (NIMT) [

REVIEWBY ..

i)

APPROVED BY LK.

NEXT CAL DATE ..

by: Approved Signatory : G/ [

Isaus Dt : 22 Marsh 2022 |+ Phalineo Prabpaipal
| | Muntewat Khamchal
| ]Ponthippa Temayoku!

B 0284414
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TECHNOLOGY FROMOTION ASSOCIATION (TllAlLAND-wJA.I'A‘N)

sy

a 1084744

L °°’: Hor: fig:s CORPORATE SERVICES 3 1 EQUIPMENT CALIERATION AND TESTING BERVICES
. Age.i 2@ $344 PATTANAKARN ROAT 501 I8, SUANLUANG, SUANLUANG HANGKOK 10250
" Resutt of callbration ;- (7} Without scustment () After adustment TEL GINTAN FAX, FITIFS
*7 Funetlon:  DC volage measuremsnl Range: 2000 my
. Standard Value Uuc* Reading Eoor Uncortalnty CartNo.: 22TW3d
(mv) (mv} {mv]) (2pv) . Pagoesdof2
-200.000C -200.0 08 72
1500000 1500 0o & Certificate of Testing
-100,0000 -100.0 [+5+] 6 ,
i 50,0000 ’ 50.0 00 62 Equipment : DC Matar
: 2.0000 0.0 0.0 58 Manufacturer & ¥5I REVIEWBY H.E |
50.0000 s0.0 a0 62 Mode! : 5G00-115V o
100.0000 100.0 1] 65 Sariat No. ; p— APPROVED BY :?’ coerr 4
150,0000 150.0 00 [ h ) lsfs-
2000000 2000 00 7z 10 No. : RYG_ENOG2 NEXT GAL DATE J2.8!
Recelved Date ; 11 February 2022
- Thve reported urcertainty of measurement was based on & slandard unceriainty multiplied by @ coverage Tost Data 14 Fobrary 2022
facler k = 2, providing & level of confidence of approximalely B5 % Refurence : 230204040504
" UG Unlt Undar Callaration. Bubmitted by : ALS Laboralory Group (Thaltand) Co.,Ltd.
{Reyong Branch}
a B18/1C Moc 5 T.Maonam Khu, A Pluakdasng,
‘ -ede- Rayong 21140, Thalland
Laboratory Condltion : Temparalure {25+ 5)'C
Humidity (50 £ 20) %
Test Procsdure: in+housa method : CP-CHS
by Comperisen Techniguo with Azida Modificalion Mothod
Tested by : Walalak Sirithean
+
Approved by :
Approved Signatory
{ ) Males Butkrusa
(v} Saithip Maangmai
{ ) Warakom Lempagtrakul
Issue Date © 18 Fobeusry 2022
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TECHNDLOGY PRUMOTION ASSOCIATION (THAILAND-JAPAR) ﬂﬁi i
CORPGRATE SERVIVEN X EQUIPMENT CALIBHATION AND TENTING SERYICES i{,/,-;\\ ’g N
A4 PATTANAKARK KGAD SO 18, SIANLLANG, SUARLUANG RANRGRGE mas b B head Y
CerLNo.: 22Twa4 TELAG-THH007T FAN. B 2714052 CRLIBRKTRN 680,
Page.: 2 af 2
Cerl. No.: 22LM12
R ol M With Alr 100 % Papes 1012
asult ! Isscivad Oxygen Meter r . = ]
¥ Certificate of Calibration
Dissclved Oxygon Prohe No.: 15E 100454
.
Titration Method DO Moter Equipment : DO Matar with Sensor
. Standard Baviation R
[Azide Modilicatlon Motnod} Roading Manufacturar : vsi
mgiL) maiL. {mgiL)
{mgiL) {maiL} gL Moda) : 500118V
802 o2 0.0084 SerialNo.: 15E102786 ’
D No. : RYG_ENQO32
This raport was cartifind only for tha instrument we tesled 1t is allowable fo use for study Subrmitted by : ALS Laboratory Grou (Thaliend) Ca.Lid. (Rayong Branc
the syeiam eficlency,The envirenmantal impact control and presant Lo organizaton it may concemod 16/10 Moo 5 T.Macnam Khu, A Piuakdasng.
Inlond to use for advorlising ang refarral purposa is prohibited. This report may not be roproduced Rayong 21140, Theitand
other in hullwithout written approva! of Lhe laboratory Location : TPA ©n 5lle Calibration Laboratory
Rocalved Order ; 11 Fabruary 2022 .
000 Callbrated Date ; 21 Fobruary 2022 i
Amblent Temperature ; {28110)C
Relative Humldity @ [50:30)%
AC Lino Voltage : [220:22)V
Callbrated by : Kunchit Prompral

Approved by : .
Approvad Slgnalory
{ )Pornthippa Tameyakul H
(»/; Malse Bulkruea X
{ ) Suwit Imjal

Issuc Date 2 21 Fabruary 2022 .
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Equipment ; DO Mator with Sosser " Cort. No.: 22Lm12
Conditlon As:Recelved :  Used ltem Pa, Z2ol2
Reference : 2202-0404D5G-5
" Procedure Used :-
Calibrelion were conducted using in-house calibrali CHOT) ing 1o comparlson with

Industrial Platinum Raslslance Thermometer { {PRT }into Temperziura Bath.
Tha tamperalure scale waed was based on ITS-80.
Condition of this resutt of calibration
* 1. Raferance slandard nsirument:-
Instrument *  Model Serlat No. Cert. No, Dus Date
1) Digital Thermormator 1523 2128080 211273 22 Nov 2022
2. This certificate is valld only to Ihe item calibrated on date and place of ealibration.
3. Thia cortification | traceabla to Iha International System of Unil,

Result of Calibration ;- ("} Without Adjustment

Function : Temparature measurement,
This wag connected with ra senscr, S/N.: 155100464
Calibration| Immerslan Standard uue Coverage
Point Depth Ermor Uneenainty. Fattor
[y {mm ) () {C) (£C) L3
20.0¢ 45 20.001 19.88 RiAKY] 0.15 2.00

ULIC* : Unit Undar Celibeation

TECHNOLOGY PROMOTION ASSOCIATION (TIAILAND-JAPAN)
COKPDRATE RERVICES 1 EQUIFMENT CALIBRATION AND TESTING SERVICES
5144 PATTANARARK RDAD SO 13, SUANLUAND, SUANLUANG BAXGKOK 11250 MACTHETIM I
TEL 03117-300:21 FAX. 6-2110.445d EALBRATION W4

Cert, No,: 22TM21T7

E Certificate of Calibration Page: 1al3
: Equipment : Lew Yamp. Incubalor
i Manufacturer Memmert REVIEW BY ... ﬁ-r.n-’i"
Madel : IPR750 APPROVED BY 2_%’
; Sarlal Ho. = Va15.0084 NEXT CAL. DATE ?.lj“’ Ju
10 Ko : RYG_ENQ154
g Submitted by : ALS Laboratory Group {Thalland) So,.Ltd,
{Rayong Branch)

616710 Moo 5 T, Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thaifand

Lecation : BOD Room
The reported uncertainly of measurement was based on o standard uncarainty mulliplied by a
coverage factor k, ing a |evel of of y 95 %, H Recelved Order : 22 April 2022
o Calibration Dats 22 Aprll 2022
006 : Amblent Temperature : (26:10)°C
Relativa Humldity ; (50£30)%
- ' R Calibrated by ; * Man Pzhanapongpalboon )
Approved by ! Wlu. .
Approved Slgnatary
{ ) Pornthippa Tameyakut
(/) Malaa Butkruoa
( 18uwil Imjal
Issue Data : 3 May 2022
The Unvertulntles nre fur o eonfidence probubility of upprosimately 95%
. Thin cxrufi ee ey o eeprosdarcd cabes shan [n full. e1spn-w b the rasi w it
% Appiies bl i [l of oot Setahen V. Lauepeoent € wa arnd Tealing Senuen
a 1085714 A 0040735
) .
Egpulpmasnt Low Temp. Incubaler Gart. Ne.: 22TMM7 Equipment : Low Tamp. Incubaler
Conditlon As-Roceived :  Lsed ltem Page.: 2ol 3 Gondition As-Recalved : Used ltom
Roterenca : 2204-01450C-1 Reference : 2204.014E0C-1
Procedure Used :- Reauli of Calibration :- [* ) Without Adjustmaent

Calipraion werg conducted using calibrelion procedure CP-OT02 according to direcl moasurement
The temperalure scalo usad was based on 1TS-90.

Congitlon of this reaull of calibration

1. Rafarance slandard Instrument.-
Instrument Modal Sstial o, Cert. No, Dus Date
1) Data Acquisition T 4ET0A MY34021768 21Lm12 02 Sep 2022

2. This certificate Is valid only to the Item calibratod on date and place of cafibrallon.

3. This cortificalion Is traceable to the Intamational System of Unit

Result of Callbration :« {° ) Wilhout Adjustment

Functlon of UUC* : Tomporaiure Source

Fresh air sefting : Clase Enviranmant during calleration
i . Temp, {°C ) 25 25
RELHumid. { %1 54 58
AT Supply [ Vo } 221 223
" Ref. 5td.
Fosliion : D Ne.:
1 iRTD-lJ_1__
$77| sATpen
3 . SRTD-213
Probe Installation Dotails : Dimanslon of Chamber : 4 BRTD-2M
ax 10 cm b= 08 m 5 BRTDE
b= 10 cm - 0 m [ SRTC26
€= 10 em = 12 0m 7 SRTO-2Y
Capacity = 075 . B _SRTD-278
ol SRTC-2%

Mals, ,

a 1106485

Function of UUG® : Temperature Source

Fresh air metting : CTlosa
Callbration | UUC* | LUC- T e T Overall
Polnt Sening | Reading stability unlformity Varlatton
(3] {'C) (¢ [+'cy (') ()
200 20.0 200 0.022 0.20 022
Ti [=3)
Point Posltion
[*C) 11 2 [ 3 | a4 18 T & T 7 | 8 sty
200 20209 | 20974 | 20199 | 20110 { 20075 | 20062 | 20027 | 20.06% | 20.030

Average® : The eversa of 30 values In each position.

Temperaturs stabllity : One-half of Ihe groatest maximum dilferance of moasurod tomporature al any ona sanagr,
Temperatura uniformity : The maximum of measurod at eny sensors ang the measurad
temperature el the raferanca locallon which are cbserved at lhe sama Lime o et as closa an observation lime a3
possibie lo the pattemn or hor wilhin the chamber undar sieady-state conditions.
Gvgrall Yardatlen : Tha Differonce of the and minimum ires throughoul ation,
VUC* © Unit Undor Calibration

Mols 3 The reporied uncerlainty of measuremenl was included stability and excluded uniformity ,

Tha raporied uncertalnty of measurement was based on a standard uncertainty multiplied by B covorage
facior k. providing 2 level of confidance of approximately 55 %.
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PENTA GALIBRATION CO., LTD,
B5/124 The Gonnect 33 Vilage Kanchanaphisek Road
Cokmal Prawet Banghoh 10250

Tal: +56 (0] 2060-07T3

www.panlacal.cam

PENTA

CALIBRATION

Certificate of Calibration

Reprosent to Contilicate of Calibrabon ,PTCI07/22103

Certificata No.; PTCAT/Z2103 Page: 10 2

Equipment: Digial Batance Gondithon: Normal :‘:ﬁ:ﬂm:ﬁ”ﬁ
Manulaciures Sanonius. Serlal No: 20207038

Model: MSE2245-100-DU ID Ha* RYG_EMO00Z

Type of Balancs: Single interval

Cuslomar: ALS Laboratory Group (Thailand) Co. L1g. EEWBY ‘“‘aﬂ\

616/10 Moo 5 T.Maenamkoeo, A Pluakdasng,

Lm
Rayong 21140, Thailand APPROVED DY s S

il
1l Conditton: 230°C + oa-c {NEXT CAL DATE 22 e
Humigity 8.1 %KAH ¢ 4.4 %RH
Air denslty 117 woim’

Calibratien Place: ALS Laboralory Group {Fhailand) Co..Ltd.
B16/10 Moo § T.Masnamkoo, A Pluakdaeng.

Rayong 21140, Thailang

The Meathod used: In hgusa mathod, FIC-WI-07, base on Eurametcg. 18
Tracaablily: This cedificats Is raceabla 1o Ihe 51 Units Ihrougl Thal Calibrauon Service Co.id.

. NSC-ONSC Accreditation Ma.: Calibration 0183

Date Recalved: March 23, 2022
Calioration Dale: March 23, 2022
Issued Data: March 25, 2022
Calibration By: Mr. Rungroje Melakul
$ems Gemation to 13
inNoaial et Appraved By : A e
T {MrKriangsak Kalosr } TOhr, Kaniisok Kordln}
Reviewed by Laboratory Manager
U NG unaz of BECOnOMy 16 e Rna b »| Syatom of nas {5 T perdas {scoabedy wl
a ot sancard

Ther ivemtut Bl LRGN SN0 S Hha @20R0 D nike ity whil] b 01210 [mm e saadart unzerienr nuleted by

the covarmpa tacion [K-2] 10 pravedd 8 Wwvat of [T it thes Gl s
Exgeozmun of Uncanardy o Manwirement (GUN) T 81eCt TN IRE 105n8 relnte ondy 10 1he dems Cahix sled

Ihm CalkaRLon CordCALL LAY 1OT Bk FEFY GRAILA ERCULA I Ak ol wa o] wiifle BERH OV ITOM PO L ek mion e _fd

R

PENTA CALIBRATION CO., LTD.
8124 Thw Connact 33 Villuge Kanhanaphisek Road

' A Dokmel Prawst Bangiok 10250

CALIBRATION Tol: +65 [0) 2069-3773
www.penincel.com

Rapresant to Certficals of Calibraion PTCAT/22103
Cerilicate No.:  PTC722103

Page: Zol 2
Measurement Results:
Withoul Adjusimoni :
Funclion Calibration: Non Adjusiment
Eccantric Error: Waight 10 b8 173 12 o of Maxknum capaciyy
Eteentricty tasi 100 o)
Position (g)
IR [+ [ s
60000 | 00000 [ -0dooz | 60002 | anozz
Maximum devialion: 0.0002

Rapealability Terst : Weight to be 1725 L, € Maximum capacity
Dewermination ol Iha standard deviaton of weighing balance.., Raadablity 0.0001  (g)

| Neminal test valug () I Standard Davialion |

L 200 ! 0.00003 3

Error of indication : rom nominal value., Readability o001 (g
Nominal Vatua | Convenlional Mass Indication Cortrettion of Balance | Uncartalnty K
(9) )] fg) fa} 1]
0 0.00000 20000 ~ oooue 0000086 216
0.01 o.01000 00100 0.0000 0.00090 206
s 010000 01000 0.0000 0.00010 206
1 100000 10000 © ooooo 900010 2.06
2 200000 19089 0.0001 000010 208
5 500001 56000 0.0000 000010 206
0 10.00000 10,0000 0.0000 2.00010 208
20 20.00003 19,0999 0.0001 2.00011 205
50 500000 49,9098 oo 0.00012 200
100 10000004 1006001 -0.0001 000017 200
200 200,000+ 2000000 2.0003 6.00027 200
Noto: Weight of adjust - ig)

The End of Certificate
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Cert. No.t 22TM1577

Page: 1of3 :

Certificate of Calibration -
Equipment: Hol Alr Oven : /
M it REVIEW BY B

Model : UFE 500 AFPROVED BY Q.ﬁ—é#‘_ ’
Serlal No, : G511.1572 NEXT CAL DATE 'r l . V”
1B Ne, ; RYG_EN0Q10
Submitted by : ALS Laboratory Group (Thailand) Co. Ld. (Rayong Branch) ||

B16/10 Moo 5 T. Maenam Khu,
A. Pluakdaang,
Rayong 21140 Thaland

Location ; Qven Room
Received Qrder : 20 October 2022
Callbration Date @ 20 Octabar 2022

Amblent Tomporature : {26 £ 10)°C
Relative Humldity © (50+30)%

Callbrated by ; Men Paltanapengpalbgon

Approved by ; MLL . 5

Approved Slgnatory
{ ,) Pornthippa Tameyaku!
{# ) Malea Bulkruaz
[ ) Suwil brial

issue Date 2 November 2022

The Uncertalnties are for o confideinee probabiilly of upproximelly 5%

s vcrbfinale Ry i b repvedu e vt d B b foll, 4 e il the e i .
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A (046308
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Equipment : Hol Alr Cven Curl. No.: 22TM1S17
Condition As-Recelved :  Used llam Page: 20l3
Refersnce ; 2210-03760C-2
Procedurs Used :-

Calit warg ysing procadure CP-GTO2 eccording 1o direcl measurement

meathod with Data Acquisition whigh connected with Resistance Temperalture Dateclor { RTC ) und
Thenmocoupla Typa T.
The temperalure scale used was based on ITS-20.
Candition of 1hs result of calibration
1. Relerence slandard instrument;

Instrument Modat Serlal No. Cert. No, Dus Cats
1) Data Acqulsition 340724 MY48023332 221ma7 20 Jul 2023

2. This cerlilicala is vall! only o tho ilem calibrated on date and place of calibration.
3. This gerlification |s lracesbla to the Internationsal System of Unll.

Rosult of Calibration - () Withoul Adjustment
Functlon of UUC* ; Temperature Source
Fresh alr setting : Closa during callbratl
Beginning | Flnished
-(: . Temp. { "C ) 25 25
REL.Humid. { % ) 54 59
K '_? AC Supply { Vol ) 223 225
H 5 ?"‘" 5 Ref, §td. 1D No.: &8
T / Callbration Paolnt
o (-]
a Posltion:| (1B0)°C {104}°C

21-167C01 | 20-16RTD-01
21-16TC-02 | 20-16RYD-02
21-18TC-03 | 20-16RTD-02
21-187C-04 | 20-18RTD-04

Probe Installatien Detalls : Timension of Chamber :

@~k 3K

8s 50 em o4 m 21161605 | 22-18RTO-05
Be 80 em we= 086 m 21467606 | 20-16RTD-06
c= 50 H= 048 m 24-48TC-07 | 20-16RTD-07

_9rel) | 21.16TC08 | 22-1BRTO-09

Wak, .

a 1132468




[N
Equipment : Hel Alr Oven Cort. No.: 22TM1517
Condltion As-Recaived : Used llom Paga: 3c(3
Refersnce 2210-037600-2
Rosult of Callsration :- (*} Wilhout Adjustmant
Functlan of UUC" : Temperature Source

. Fresh ulr sstiing : Closs

Callbration | ULC* upe Temparature Temparaiure Cverald Coverage
Point Setting | Reading stablliity unlformity Vaziaticn Factor
(*c) te) (*c) {£°C) (c) (*Cy (C) *
104.0 104.0 104.0 0.078 0,52 0.60 0.42 2
160.0 1600 1B0.0 .13 G.28 12 1.1 2

Caflbration peratuse { "G )

Polnt Poxtien

(*c 1 2 3 4 5 ] ¥ A 9 {ref.)
104, 103.768 | 103,734 | 103.723 | 103600 | 104.215 | 104133 | 104.132 | 103,740 | 105.747
180 176.723 | 179.359 | 178430 | 170.439 | 16036 | 180.514 | 180131 [ 180243 | 179.605

Averaga® : The aversge of 30 values in each poaltion,

Temparature stablity : Qne-hall of tha groalest maxi difi of measursd at any ohe sensor
Temperatura y : The { differance ol irgs at any sansors and Lhe measured
femparature at the reference location which are observed at the sama Ume of al as close an obaervation lime as
possible to detormine Ihe lemparature palter of homegenaily within the chambor under sleady-state conditions.
Gverall Variatlan ; The Difierance of the maximum and minimym measurad througheul

UUCT ; Unit Under Celibration

Nole : The reparted uncariainty of measurement was included stabllity and excluded uriformmity .

The reparted uncertainty of measuremant was based on & standard uncarainty mullplied by B coverago
factor k, providing a taval of cenfidence of appraximately 95 %,

-0l
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TECANOLOLY FROMOTION ASSOCIATION (THAILANTD-JAPAN) ,

i CER%: FQUINLERT CALINEATION ANDTESTIRGSERVICES 25200 .
MU PATTANAKARN RGAD 801 15, SUANLUANG, SUANLUANG NANCKOR 1350 ol b vy
T ITEVNTT FAX 027180004 GALmEATON 8008

Cerl, Koo 22TM14G2

Page: 10f3 .
Certificate of Calibration ’
Equlpment : Hol Alr Ovan
Traviral i
Manufacturer : Memman REVIEWBY ...t i
>
Madat : UM 400 AFPROVEDBY ¥ -
iR
Serlal No, 1495.0899 nexT caL DTz S/ h
1D Ko, : RYG_ENCOOS ’
Submitted by : ALS Laboratory Group (Thailand) Co..Lid. {Rayong Branch) '
85610 Moc 5, T. Maanam Khu, g
A. Pluakdaang,
Rayong 21140, Thailand
Lecation Oven Reom
Recaivad Order : 20 October 2022
Callbration Date ; 20 Ociober 2022
Amblent Temparature ; (26£90)°C
Relative Humldity i (50 £30)%
Calibrated by : Preacha Hiahib

Approvet by ¢ EE iy ;
Approved Signatovy

{ ) Pomihippa Tameyakul

{* ) Malee Bulkryaa

[ ) Suwit Imjal

Issue Date 2 Novambar 2022

The Uncertaingics are for o confldence probutility of approxlmatcly 95%

Thin seutoualy 198} it b Iepvastused réber than im Bl €viera wilfishe priow srmen
Appnonalul he hesd ol o Sersiars 3 Lgupuimn

A DD46905

(=
Equlpment : Hot Air Quon CarL Mo 22TM1452
Condltion As-Recelved ;  Used llam Page: 2 o2
Reference : 2210-037600C1

Procedura Used ;-
Calitvation were cenduclad using calitvalion procedure GP-QTD2 ocerding to direcl measurement
melhod with Data Azqulsition which eannocled wilth Reslstance Temperature Datector { RTD ),
“Tha lemperature scale used was based on ITS-90.
Candlticn ot this rosult of callbration
1. Referenca slandard Instrument:

Instrument Model Sarlal No, Cert. No, Due Date
1) Data Acguisition HaT0A MY44035217 21LM20 23 Doc 2022

2. This cortificate |s valid only lo the ltem calisatod on date and place of calibrotion.
3. This eartification is lracoable 1o the Internalional System of Unil,
Result of Calibration ;- {*) Withoul Adjusimanl

Function of LUC* Temporaturo Source
Frash alr satting 1 Close Environmant during calibration
mlnmnn Finlshsd
Temp, {°C } 28 29
REL.Hunld. { % } 43 47
AC Supply { Volt } 220 221
" Posltion ; Rat, Std.
10 Ng,;
1 18-10RTD-01
2z 18&-10RTD-02
3 15—1[!R_TI?—DJ
Probe nwtallation Dytalls : Dimenakn of Ghamber - 4 18-10RTD-G4
a= 50 om o= 0B m 5 13-10RTD-05
b= 50 om W= 040 m s 18-10RTD-C6
c= 0 o Hr 040 m 7 18+40RTD07
Copadiy= 0053 m 8 18-40RTD-08
8 {rat.) 18-10RTD-09

-

21132473

[N
Efuipment ; Hel Alr Qven Cort. No.: 22Thi482
Condition As-Recoivod : Used llem Page: Jol3
Refarence : 2210-03760C1
Resuit of Callbration :; (*) Without Adgjustmont
Functicn of UUC*:  Temperature Sourco
Frash alr metting : Cloag
Calibration uuer uuc* Temparature Tompereture Overall Covaraga
Paint | Setithg | Resding stabllity uniformity Varlation | Facter
(¢) (¢ (3] (£7C) (*c) (¢} | (£C) L3
0.0 70.0 70.0 0.079 0.47 077 042 2
Calibralion e “C)
Palnl Posltion
(*C) 1 ] 2 [ 3 T & T8 [ & | 7 | 8 [stod
70.0 70.262 | 69995 | 70078 | 70.477 | 70664 | 70.089 | 7068 | Tea4s | 70.928

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

Tempanature stabillty : Ore-hall of the grealest maximum difference of measurod lemparature at BNy ONE Sanso
T y : The ditferenca of measured termperalures al any senzors and the measureg
lemperature at the reference lecation which are obsenmd al the seme Bme o at as close an obsorvalion lima as
Possible la determine Lha lemperalure pallem or homogenelty within the chamber under steady-slate conditions.

Overall Variation : The Difference of Ihe maximum and minlmum measured temperalures lhroughout observatior
YUCT : Unil Under Calibration

Nole : The roporied uncertalnty of measuremeant was Included slability and excluded unlformity |

The reporad uncertalnty of measurement was based on a slandard uncertainty muttiplied by a coverage
factor k, providing a level of confidenca of approximately 95 %.
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TECHNOLOGY PKOMOTION ASSOCIATION (THAILAND-JATAN)
CORPONATE SERYICES 3 SOUIFHENT CALTARATION AND TEXTING SERY ICHS ’-;@ 5
$1441 PATTANAKARN RUAD ST 4 LUANG, SUANEAIANG BANGROK 102541 : Ve BN . .
BT TAX B IIHE ::5::;':::: . . Equiptnent : Water Bath Cert. No.! 22TM1491
: Condition As-Recalved 1 Used ltem Page: 212
.. Retergnce : 22100376004
Cart. No,:  22TMi484 Frocedura Used :-
Page: 10l2 Calibralion wena conducted using Inhousa callbration procedura CP-OT04  accarding te direcl
. .
Certificate of Calibration * mossuremont mathod with Data Acquisitien witich connedted with Industrial Fiatnum Resislance
. Thermomater [ IPRT ),
Equipment ; Water Baih : The temparature scale used was based on TS99,
_ Condition of this result of callbration
Manefacturer ; Memmert REVIEW BY The 1. Reforence slandard Instrumant:-
: Instnsmant Modal Serlal No, Cart. No. Dus Date
; Modei ! WNBZ2 APPROVED BY ? d _“: . 1) Dala Acquisition 340T0A MY44035217 21LM20 23 Dac 2022
i 9 2 This ceriificale Is valid only to the item calibraled on dale and placa of calibralion.
i Sarial No. : L513.0648 NEXT CAL. DATE : 3, Thig carti 1is to the ional System of Unit.
! G Raault of Calibratien :- {*) Without Adjusiment
7 1D Me. ! RYG_ENOOS1 b, Function of LUC : Temparature Source
. g Enviranmental 'AC Voltage Supply
i Submitted by : ALS Laboratory Group (Thailand) Co.Lud. (Reyong Branch] | (e { %AH. ) { Velt )
: J
i G16/10 Moa 5. T. Maenam Khu, N Beginning of Callbration 2 E) 722
: A Plugkdeang, ! Finlshad of G 24 50 21
i Rayong 21140, Thelland
N Locatlen ¢ Wet Chemisiry Lab Position: Rs;.l:td-
15 Rocelved Opder : 20 Celober 2022 k2 1 N37P200726
i Calibration Dat 20 Oclober 2022 . 1 Sref) 2 2 N3TP300727
2 Amblent Temperatura ¢ {26410 )°C ¥ [ 3 N37P300728
Ve Relative Humidity : {(50230)% ! 4 N3TP300729
! S{rel.) NA7P300730
i Callbrated by : Proecha Hizhlb "
[ : Froni
o Approved by ! Wk, -
I Approved Signatary
( / Pornthippa Tameyakul y
: (/) Malen Butkruea -,
. [} Suwit Imjal .
N Issue Date : 2 Nevember 2022
The Uncertaluties are fora P iy of appraximately 95%
5 Thin weTufiwats mry mew b repeonused oxlaen e i full, st il the o b, .
Apprinal ol she head of Sonntalc 56 04 ¥ Lqapincnt Calubrnlon aml M
A 0046906 atll3z4
N .
AT
b=
Equipmant : Wator Bath Cort. Nou: 2271491 TECHNOLOGY PROMOTEIN ASSUCIATION (LILALLARD-JAPAN
avip : . VURMIATE SERVICES & HUTIENT CALISRATIO FATING RENVICTY \,ﬁ\;
Gondition As-Received : Usad e Pago: dof3 04 PATTANAKARN KOADSHE 18 SUARLEANG, SLANTLAN LANGKOE 1i2k: " kA hae
Reference 2210-03760C+4 W BIMEMNET FAN M1 Cacmahon s
Regult of Callbrallon - [~} Witheut Adjusimant
Funstion of LUC" : Temperature Source GorNo.:  Z2CHBTT
Page.;
Callbration]  UUG- e Avarage” Standard Readip{ °C 1 . . . g telz
poit | Seiiing | Reading Podftion Certificate of Calibration
(el i} e T2 [ 3 [ 4 "7 5irely Equipmont : oH Metor
85.0 85.0 [ 84527 | 845631 | 84620 | B4.516 | BAGED Manufacturer : Metllor Tolodo
Calibratien| Stabilty |Uncortalnty Madal : Sevan2Go REVIEW/BY .....
peint Factor Serlal Ne.: B531256371
{C) (G _t(2'C) | (¢7C) L] 10 8.1 RvG_Fsmza | APPROVEDBY
B5.0 0.12 0.081 .18 ] N
Condilen As-Recelved: Used ftom HEXT CAL DATE
Average* ! The average of 30 values In each pasition. Recalved Onla : 11 March 2022 g
Unlformity ¢ The maximum diffarence of measured lamperalures at any sansors end the measurod lemparalure Calibration Dale : 14 Mareh 2022 B
ot Ihe referenca localion which are observed at the same lime or at as tlose an absarvation tme as possile Rot .
(e determine the temparature paltorn or homogenalty wilhin Ihe chamber under steady-alata conditlons, olarence : 2203-D496D8C-1
Stabllty : One-half of lha grealest i i of lure 61 any one probe. Submitted by : ALS Laboratory Group (Thailand) Go..Lid. Royong Branch -
UJC® © Unit Undor Calibralion 616110 Moo § TMaonam Khu,
Nata : Tho reparied uncerslnty of maasurement was included slatdlity and excludod uniformity. A Pluakdaeng, Reyong 21140, Thailand
Amblont Temperature @ 2% £ 25 'C
The reparled uncarainly of measuremont was based on 0 atenderd uncertelnty multiplied by 2 Relativa Humidlty - 50 15 %
covorago factor k, providing e iovel of conlidence of eppraximalely 85 %. Callbratlen Procadura : In - house method :
« CP-CH35 by diracl measuremen| with atandard
who- wolluge cilibeator and diroct mezsurement
with cernfiod reference materiat (CRM)
Caflbraed ty = Watshorn Lemgaglrakut
Approvad oy Pk -
Approvan Signalory .
(/ ) Maloe Butkruca '
[ ) Seithip Moangmai
{ ) Warakom Lamgagtrakul
Isug Dato 17 March 2022
The for 3 ¥ alupp o8
T et st e e oy ] e o ok G AR 0 e Fra winen
Aot D bead e ot s Y. L Lalibrnum and T umg Teasrre
‘ A 0039308
21132470




2

Conditian cf this calibretion resutl
4. Reference Standard Instrumant & -
Inatryment SerisTNo.  (0No, Cort. No,
1) Document Procass Callbrator 54030048 130RG1G 21E2682
Tris oortifcation |s (raceabls 1o the Intemptonat Systam of Lnk mainiained ab-
- Tratpabla to Nationa! Instiluta of Metrology {Thaitand), NIMT

2. Contifisd Rolorence Materials

Cort.No;  72CHATT
Page:  2olz

Dusz Datw
25 Aug 2022

: Tho maasuromant results Bre traceable 1o 51 ihrough CPA cham Lid.,
ANSI-ASC Natonal Accredilalion Board, Astiodiled Ho. AR-1835

Buifer Solution Lol No, Exp. date
pH 4.008 766820 23 Sep 2023
pH 6082 766822 04 Sop 2022
pH 10,015 TE6824 04 Sep 2022
3. This cortificale is valid only to the item calitrales on date end place of Calibration,
ca an_Resulis
Fuoation ! mV Measurement
F standsrd curve by Fluke at pH (4,7,300
Nominal | Standard Uncertalnty of | Covorage
Unkt Undar Valus Voltage Actual Reading Meazurement tacior
[+ Input
R ™ v ol {am¥) *
PH Meler 4,00 177.48 77 400 058 2.00
ST BE21256507% .00 0.00 Q .00 058 200
10.00 17748 =176 10.00 454 2.00
Functlon : pH Mukcurement
Performing ihree butfers standard curve by using butisr nominal pH {4,7,10}
Unlt Under andard pH Actual pH {Actual m¥ [ Unceriainty of Coverage
Callbralion Euffer Solutlon Reading | Reading | H measoremont factor
{mV) {4} L3
PH Elctrode 4.008 4.01 181 0.0078 2.00
SN 1314407 6883 £.00 T 0.0003 2.00
10015 1001 -n 00082 200

CORPORATE SERVICES 3: EQUIPVIENT
3444 PATTANARARS HOLAD MM 15, 8L

“ Equipment :
: Menulacturar :
Model :

“ Serial Ro.:

1D Ne. »

SubmiHad by :

Location ¢

Received Order:
Calibrated Dair;
B Ambilont Tempeorature :
. Ralative Hurnidity !
. AT Line Voltage ¢

Calibrated by ¢

Approved by :

{ )Pornthippa Tameyakul

TECHNOQLOGY PROMOTLON ASSOUIATHIN (THAILAND-JAPAN)

IMATION A% I TESTING MERVICHS
" AN, SUAREL AR BANTIKEK 10230
TEL TR | AN UMK

Certificate of Calibration

PH Molo: wilh Sansor
Mettior Tolodo
Sovon2Go
8531256371

RYG_FE0420

y
e

L=y
A
o

MIC-THLIHT M
CaLRAATION B

20LM41
1of2

ALS Loboratory Group (Thailand) Co. Lid.

{Rayong Branch}

B18M0 Moo 5 T. Maanam Khy, A Pluakdsang, L,

Rayong 21140 Thaltand

TPA On Sile Colibration Loboratary

11 March 2022
15 March 2022
(2B10)C
(50130)%
(220e22)V

Maloo Butkruea

Appraved Signalory

. . { v Suwii Imjai
Tha roporied uncertainty of moasurament was basod on 8 standard uncedainty multplied by @ Coverage
tactor &, praviding a leval of confidonce of approximately BS %.
~olo- lasun Data * 17 March 2022 !
The & Ll fur & cnfidence s ol Innalely 454
i e ie sy s egmdard v hat 1 f_s3a sy w1 e e i .
% e el Canfvim amsbes 3 Tty S :
a 1100585 A 0039307
SPC Calibration Center S% RT
Part of DKSH Group
RYG_ENO188
Certificate of Calibration
Equipmem ¢ pH Meter with Sansor Cart. No.: 22LM44 Equipment: Block Digestion Unit Cetificale No.. (29220011
Condition As-Recaivad :  Used lam Pago.;i 20l 2 Medet: KT-20s Issueg Date; 38 March 2022
Rofsrance : 2203-0485DSC-2
Procedure Used - Senal No. {or ID.;:  5720210009(5770200073 Joir Ne.: KEPR2203623
Calibration were conductod uslng in-house chfibrolion procodure CP-OTOH according 1o compernacn with Manufazturer: Garhardl Page: 103
indusiria! Platinum Rasi T { IPRT ) o Bath. .
3 lock: 20 holes.
The lemporalurs scalo used wan basod on IT5-50. Conditicn: .lﬂ Condion Digeslion Blac!
Condillon of this result of sslibration
1 Roference standard instrumant.- i
., Ltd. ong Branch
Instrument Modsl Sarial No, Gort. No. Duo Date Customer: ALS Laboratory Group {Thailand) Co. Lid. {Rayorg !
4} Digital Tharmometor 1523 2183089 211273 22 Now 2022 616/10 Moo 5 T.Maenam Khu, A.Piuakdaang,
2. This conificate it vatid only lo the tem caibraind an data and place of calibration. Rayong 21140, Thalland.
3. This codification ia tracanble to he Itamabionnt System of Unil, REviEwBY . V-Brail.
Aosullof Catibration == [ ™) Withoul Adjustmont =
Functlon:  Temparalure moasuramant Conaien: T R I T TP T P i
Th :cnr;T:’mrnm| w:ﬂ cuﬂnTclud wn.r; Icmpermﬂmm pomgvr, SN 1511407 T Hurniity: 57 %RH & 22 %AH ; I ] 2
alibration| Immeralon
Dopth | Tamporature e el ™ Voltage: weve + trvac |memouvste JLI21EE.
{mm ) (3] {C) [2C} I}
100 25.009 254 2.39 016 2.00 .
100 30.008 305 0492 0.5 200 Callbration, Place: ALS Laboratory Group (Thailand) Co..Ltd. (Rayeng Branch)
0 24697 406 0.603 0.16 2.00 (Wet Chemistry Lab)
49. 0.603 0.16 2.00
100 .207 S08 836110 Moo 5 T.Maenam Khu, A Pluakdaeng,
LUG* : Unil Under Catibraticn Rayong 214G, Thailand.
The repoded uncerainty of meaaurement was bosod on a standord uncortainty multpind by = Calibration By: Mr. Worachal Hongkagw
covorage factar &, providing a level of confidence of epproximatoly 95 %.
Callbration Date: 17 March 2022
00~ The Method used: in house metiod. base on by comparison with standard
Treceabllty. Trils certificate is raceable Lo the SI Units mainained by Nalional nstitule of

o

n 1100587

Metrology (NIMT), Thafand through M.M. Technical Center Laboratary {NTL)

Cerificale No.: TC21/0075

Tl

{Mr. Worachal Hongkaew)
Person In charge

WMol o Mstional Etancsr o O recograed ntonal tadard Lsor!

SRRT

Vi wrid ondfl dfa
SPGRT Co. Lsd

(%~

(Mr. Udon Srichana)

Authorized signatory
Trve catficane i rted the unrs of mankxement acoordng (o D eamelional Systam of Uns [SI). t Frovees Uacesthty of meassement ko
e

TIN T b BT WALy L] [ T EDROR] Urcpelainty whach o obdaunac) ko tha slandard uncarianty muboked by e coverage facir (2}
1o provie = evel of Confidenio OF SEYCximtety US55, K 18 SBITaneg i BCOranon wih Pt Gusoe 10 Exprersion of Linderlainty i1 Lissuranont (GUM).
Therse ieautis may be aflecied by Grakhonk Ifm Kpacihed contions. Tha feLunk 1elass criy i1 e 0eens (asled, Cabbrutan or samplud, The report 4708

ot bt rapuoducad #Cpd 1 Ll wethout appmval of SPC AT Co. L

ViU ppaid i e
87G A1 £o. T
ek oo S puumpa 0 True 1y
Bearch R o e e
I 4333 £0 3000 M P € S 40 Cond e Oare T L w1

e
e Triera

SPCCFM-CID-G0: 23 How 7020




SPC Calibration Center S%RT

Part of DKSH Group

Cernificale No.: £2522001% Page: 20of 3

Fig. 1.: Front view

(Bara)

[

o
o -

NoLoa oo

00000082\

Location of standard

Flg. 2.: Digestioh block

Definttions

Indicating Tamparsture, The aveage reading of indicaung device which kaems tha lntsgral pan of e Digaston black,
Measured Tampansirs: The average rsading of working sisnde

1 any posihons. or focsnar,

whIn el g 4ofa

BC KT GO LD

wrwoll EXORE 1184 ausbonriewnle 57 S Tde KT ATIRTI s Ao 7ED
Brmn 14 Bor Vrachirrvmacibd 37 Bubmed 101/ Rood Sonocnch, Phhanarg. Bapan KIAD Tisans
T b 2 6380 Fat TN 3000 Far © 28 424 £ e o WK T O WWKDARS e &0 1 E

SPCC-FM-LI0-06 23 How 2020

SPC Calibration Center S%RT

Part of DKSH Graup

Cartificate No.: C29220011 Page: 3of 3
Calibration Resuits:
Without adjustment
Measurod Corraction
Locations [()faé;md st."':t;"" I"(?ICTMD Temperalure of UUg, U:\:?g;m
(4] ]
A 7886 -1.4 1.5
A2 382.2 2.2 15
A3 350.2 0.2 15
1.5 15 15

A5 361.2 1.2 1.5
B1 area -1.2 1.5
B2 381.8 1.8 15
B3 794 06 15
B4 3821 21 1.5
BS 3808 03 1.5
c 30 e 8 a2 -1.8 1.5
c2 380D 0.0 15
) 774 26 15
(] JELE 18 1.5
c5 - 823 23 1.5
o1 370.7 -0.3 15
02 783 -1.7 1.5
e 3788 -1.2 1.5
D4 I79.0 -1.0 1.5
D5 3794 0.6 1.5

The End of Gertificate

Al ekl avlh e
Bec A1 €0, (30
vk o003 184  bunrtalte 1 Pk 40

o DO0G3 184 Bar ecrmwnamacnvr 31, S
W0 FHS 00 Ed IO XX Fie DAY AAIL L ok e o ity e s e SPOCFM-Ce-0E: 23 Now 2020

SPC Caiibration Cenfer S%RT

Part of DKSH Group
tunmagausn At IRILANRIMOR

taufluime  KSPR2203623

ariteuninata: Black Digestion Unil qu; KT-205
Yoeuing; 5720210009/5770200073
m19R0u () P98 (84)
17 Mar 2022 1unnTeiR 17 Mar 2022 MHTINWR
Ui | Dok Und | idnk

Ganersl

] m} 1. Awl = u]
] m] 2. ;e Main Switch =] u]
7] a 3 i Selector Key ] [m]
] O 4. AvuFRdHa Display = g
7] w] 5. @ninHele 7] =]
(u] a] 6 arwella ] o in
= O 7. enwfuetos = [u]
5] O B Enswanaoy o Apmedifanios = ]

Tt ;

Mr. Worachat Honghaew

Service Engineer

tdn o8 iR At

orem

vl 000D s WIriTAerdE 37 mnade 0Vt EnanaTn rsnslng P ruRnWe 0080

EAgneh 000G 1194 Tl WechsPrsacid 37, Suhumt 1011 Ro0d, DINERSN, Praenerang. bore. 1520 Proweng
WD IXOI00 Fom 02105 44N el PONCOUENOO SO VARSE e T I0R
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RYG_END184
Metrological Center
SCI ECO Services Company Limited
@ S CG 3312 Moc 3, T.Banpa, A Kaengkhoi, Saraburl 18110, Thailand.
Soraburi Tel: +66 3627 3036 Fax : +66 2627 1100

Bangkok Tel : +B68 8205 6851 , +668 8247 2360
Websile : www.scieco.colh  E-Mall: calibraleg@scg.cath

NEETIZITS 17670
CACEHRNTR 34

Certilicute No, T220384101 ~Subsiitute for Calibration Cerlificale Number T220384"  Page 1 of 4

Certificate of Calibration

Equipment + Chamber { Cold Room )
T
Menufacturer : MODULAR REVIEWBY .
- 3
APPROVEDBY .2
Model : IREVCOHCOO .
HEXT CAL, DATE
Serial No. : CO0351459
Customer Code : RYG_ENO0184
1D No. 1 FI939A5
Customer : ALS Laboratory Group (Thalland) Co.,Ltd. { Rayong Branch)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140
Customer Location : Laboratory
Date of Recelpt i 18 February 2022
Calibrated By H Buns:hnl Surlyawang ( Site Calibration Manager }
Approved By PR F/S Sufjay Naknakred (Site Calibration Manager)
Date of Issue s _JBMRAT

The uncerialniies ara for 8 confidence probakility of approximataly §5%.

This Cerlificale Is Issued In accordance with tha condltiens of accreditation granted by the Thal Laboratory Accrediialion
Scheme which has assessed the measurement capability of tho Jaboralory and its Iraceabllity to recognized national
standards and to the unity of rozlized 2t tho natlanal siandard laboratory, This certficate may
not b roproduced othar than i fult except with the priet witien approval of the Metrologleal Center.

AL 701024404




Metrological Center
SCI ECO Setvices Company Limited

56311 4767
3312 Moo 3. T.Banpa, A Kaengkhol, Sarabirt 18110, Thalland. s preat

@ISCG

Certificate No, T220384101 . Poge2 of 4
Calibration Report

Equipment Chamber ( Cold Room }
Date of Calibration 22 February 2022
Environment t+ Temperature @ 23.2-24.3 °C

Line Voltage :  221.8.2272 V
Retatlve Humidity :  55- 65 %RH

Condition of this results of callbration :

1. Thisequipment wes culibraled by insert 16 standard thermocouples type T into its chamber |, the other one
standard thenmozouples type T use far ambicnt lemy + The calibration was denc in i
10 WI-T20 ( based on ASTM E145-94 { Reapptoved 2001) and AS2853-1986 ).
All dma show below were final vatuss and the initial data from customer toquest . The lemperature sesle used
was based on ITS - 90.

2. Referente Standard Insirumen :
Instrumeng Model Instrnem No. Cetificate No. Duc Date
TC TYPET TN141-TNIS0 T2!0743 21 April 2022
Tc TYPET TNISI-TNIG6A T210743 21 April 2022
DATA LOGGER  34970A TIs0 T210%42 21 April 2022

w

. This exnilizale is raceable 101
National Institute of Metrolagy ( Thailard ¥ ihrough Metrologica! Center { NSC-TISHTIS 17025 CALIMRATION 0244.}
. Cundition of calibraled ilom ; good
Equipment Description ;
Time Consant - Hour 40 Minute A 1 °c
Fresh Air Damper [ Open COMin [ Mediwn [ Max
D Close
Not Available

o

"

. Adjustment
[ X ) without adjusunent () afler adjustment

Approved By¢

LSS 1 Ss0)

SCG Metrological Center
BC1 ECO Services Company Limited

33/2 Moo 3, T.8anpa, A.Kaengkhol, Sarabur 18110, Thaltand, T ns e

Certificate No, T220384101 Page 3 of 4

Calibration Report

15F
19A !
i i
| | T T3
T 16a "
[ ¢
F, I 4F -
H ] -
d l\ ]
134 i [ 127
i Jemme oo BN BT
T, I 14a
, v !
. HE73 e , ;
- H
. H
’
ale | /
1 -
16E b2 s4

C=Centre, F=CentreofFoce, A=Comer. E=Centrc of Edge

iC = TNI4I 12F = TNIS2
1A~ TNI42 124 = TNI$3]
A = THIAY A = TNI54
4F = TNI144 I15F = TNISS|
5A = TNI4S 16E = TNISG
BA = TNl6
I = TN?
8F = TNy
9A = TKI4P
10A = TRISO
IF = TNISI

Approved By

FhE-LES 17 150803

Metrological Center
SCi ECO Services Company Limited

WISCG

3312 Moo 3. T.Banpa, AKeenghkhol, Sarnbuei 18110, Thailand, s han

e naec

Certificule No. 220384101 Page 4 of 4

Calibration Report

Measuremant Resules

Averape Standard Readiog, at cach position (C )

Cafibration Point  [EN14I[TNI42 TNI43| TN144| TN145 [TN14QTNISZ TN 14| TN 2145 TN 150)

w 280 | 2% 29% 197 EX 30| res EAS] 30 | des

[YN151|TNISZ TNIS3| TN154 | TNLS5 [TN154

304 ) 28 303 EAL] 32 Lt

Chamber { Cold Ronm ) Temperature Distribution
Reading ('€ ) . . . , | corenee
Settlng (¢ ) Average (C) | Stabllhy (= C) | Uniformlty {C ) [Uncertainty @'C
Min, Mox Averape Fuctord
pLi} 27,41 RE} n 130 130 pXLi) 205

" The Asueted uncenslniy exclude "unifoenin®

The calibraticn result upply enly the above ealibraled ltem,

Tht resuli of tert was found aecurate ns thona on date and place of tes! only.

Fhe rrported expanded uncertainly b based on a standard unceniatnty multipled by & coverape faclor ¢ which fara t-dintrination, prosidiog
w level of confidence of sparoximately 95 %

Approved By. J\‘

PAM-LISTIT i 55ent

RYG_EN0029

TECHNGLOGY PROMOTION ASSOCTATION ITHAILAND-JAPAN) m

CORPURATEXESVICES 1 EQUIPMENT CALIBRATION ANTH TR VKRS EKW
I PATTANAKAKN KOAL SO1 LK, SUANLUIANG, SUANLUANG IANGROK Tn2s Rt WA A
TLL w2707 30027 FAN 0 2Tmead CALBRADGN
Cart.No,; 22CH283
v . - Page.: 10l 2
Certificate of Calibration
Equlpment ; Cenduchvity Meler
Manufacturer : Metiler Tolade * u
. Pl
Modal ; g230 REVIEW BY ﬂ Y.
Sorlal No, : B241407147 ,—.,/.d/
A
1BMNo. : RYG_ENopze | ACPROVEDBY .- I
. ; 8y,
Condition As-Received: Used liom WEXT GAL, DATE alg
Recelved Date : 22 February 2022 1w
Callbration Date : 23 Fobruary 2022
Reference : 2202-073205C-1
Submittod by : ALS Luboratary Group {Thalland) Co.Ltd. {Rayong Branch)

616/10 Moo 5 T.Macnam Khu, A Pluakdagng,
Rayong 21140, Thalland

Ambient Temperature : (25 +25) °C
Relative Humidity : (30 + 15 %
Callbratian Procedure: In house meinod :

+ CP-CHB : based ¢n direcl roasurement by
using certified reference malenal (GRM)
Celibrated by : Walalak Sidthean

Approved by 3 m’l!h M
Approved Signatory

(/) Malee Bulkiuga

[ )Saithlp Meangmal

[ )Warakom Lemgagirakul

lazug Dato : 25 Fobruary 2022

The U for a canflilence pratanilily of appraxi 955

Thin cttifinate ruay i I speondi ed riber than in lolLexcepn wath the prae s ice
Ayt alof I bead oo Sets s+ Lyapinens CalMalms ant Teing ersmca

A 0038145




Cert.No.; 22CH283

Poage.: 2ol 2
Conditlon of this easult of calibration
1. Referonce Slanderd Instrument ;+
Ingtrumant Sarlal No. I¢ Ko, Cerlificats No, Due date p
1} Thermomeler 9549224  130RCOD3 211451 16 Apr 2022
Thls Is ble 1o tha |r Systern of Unlt maintainad at:-

- Traceable to Naliona! Inslitute of Melrology (Thalland), NIMT
2. Cerllfied Referanca Malerials :-

- Conductivity callbration sclution, CPA chem Lid,, The measuramanl results are Iracesbls o S N
through CPA chem tLid., ANSI-ASQO Natlonal Accredltation Board, Accredited No, AR-1835 v

Canductivity Solution Manufacturer Lat No, Exp. date §
84.000 nSfem CPA Chem 754034 28 Juna 2022 N
14130 pStem CPA Chem 766815 04 Sep 2022
12.880 mSfem CPA Chem 781022 02 Aug 2022 :
- Control Conduelvity calibration salutien lemperatire by Water balh {2540.1) 6
3, This cerlificzte is valid only to the ltem calibraled on dale and place of calibration.
Calibration results
Funetion : Conductivity Megsurement
{*) Aftar Adjustment al 1413.0 uSicm
Conduciivity Electrado Serlal No.; 5821441030
Standard Before Adjustment Aftar Adjustment Uncartainty Coveragh
Conductivity Solutlon UucC* Reading UuC* Reading of Moasuremant factor
[£3] k
84,000 pStem 824 iSfem 84.4 pSom .62 psiem 200
1413.0 uStem 1375 pSlem 1413 pSicm 9.2 pSiem 2.0
12.880 mS/cm 12.54 mS/icm 12.81 mSlem 0.086 mS/am 2.00
Remark = UUC* = Unit Undar Callbratlon

- Cell conslant = 0.555236 em”

The reponed uncenalnty of measuromenl was based on a standard uncertalnty multiplied by a coverage
factor &, providing & lovel of confidance of approximataly 95 %,

-olio-

e, .

a 1030534

Autoration
MYOC : L-1002/2022

ASl Maintenance Report

USUn poloiudu wasda $n
Automation Service Co.,Ltd.

976, 5731 BOUWANINS B RUUFRRNNTS KV HIUKA I JHAN NE4NWS (0250
4295231 So Pattamkarn 3, Pattanakarn Re . Suasludrg, Suanhuang, Bangkak 10250
s {Tal} €-2319 9384 Insans (FAX) 0-2218 9596 websile : yrunr Sutamatian cath

Repert No, ; ALS-799/02

* 1 Vial 40 mL

Instrument 1 Autematic Sample Injector Measuring

Model T ASHL Place of Installation :-

Serfal No. + :HE7418200799 Departmant : LABOLATORY
Manufacture  : Shimadzu

Customer ALS Laboratory Group (Thalland) Go,,Lid, -

4194 Phatf 40, Phat Rd.,
Khwaen Suan Luang, Khet Suan Luang,
Bangkok 10250 Thalland

Cate of Maintenance : 03710/ 2022

Ambient Conditlon : Temperature 26.4 £ 6°C

sHumidifier 60 £ 15 %RH

—lhcnpy S

( Mr. Peerapong Sangpan )
Technlclan

i

Maointenance By

Approved By H
{ M 4pon Pﬁgsnmsah)
Technlclan Manager
n
User Nome S:H.'L‘I! q‘]

(me Sinluk

Tergping

SHIMADZU ANALYZER
i3

reviewsy . Xick
appROVEDEY i

NEXT CAL. DATE .

e B

ik P

WUnFUR R AIRNERY (Indusiia! Autoi AW:0@ Aaychy Brach 2w Lamgran fuanch
F 02040 Eorrrl - b Dzeiamat 1415 Auridse 10 0 wnadios siusd 1150 122 ] & naunon £unzdog S S1000
wuundud ik (Ofice A o 1415 Humpdnp, Mumg, Ravang 21150 12275 Mot 4 Bankling. Kuang, Lamphan 41500

F 0.2318-0000 E-rail ko elig-oae Tol O30E92-182 Fre, D36-6GT-340

Talfav €30.081.076

Autamation

MTGE - L-1002/2022

Maintenance Sheet

Date @

UEUN polmdu 1Bp53a S0
Automation Service Co.,Ltd.

29,5797 POEMARINS 3 PUIWAILING BE2IAILRAT IVRCIINAD] M A0 M 10350
29 €20 Soi Maftanskam 20, Pattazabarn A4., Suaniuang, Buanluing, Banghos 10263
Tressded {Tal ) -218-9994 [nsome FAX) O 2310 559 websrle yrww sulamanan ro.th

Report No. : ALS-799/02

Cuslomsr:__ ALS Loboratery 03710/ 2022
Madet : ASHL Serlal No. _ H57415200793
Itam Carry out work Rasult | Exch [

1 [ Arm Drive section 0K,
Check Arm Drlve Bell for wear and tension [ ]
Check greaso of Scraw Arm Dilve 0.K.

3. | Rinst pump {only ASFY Zaml, 40m3) OK. ]
Chech pump rate{>40mL/min) 0.K.
Check pump and tube connestion for K
lzakage .
Check if outlot flow Is in proper candltion oK

3. | Chetk and If pecessaty exchange 0K, See appropriate list of
consumable, malntenanco parts
Malntenance parts

4. | Check Stirrgr [When ] QK.

5. | Verlfy ASI functlon vlo mechanical check .k,
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LIst of Consumahble, Malntenance parts
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Report No. : ALS-799/02

Pos. [ Part Numbar Parl Name Result

Rocommended Interval

1, | 017-27021-01 | Grease Paste, Lubricant 0K,

100g

1 time psr year

3. 0322266102 | Belt, BUS3r506, Arm Diive OX. !

1 time peryear
Depending on condltion

3, [ 034G306702

Spring, F-642, Arm Drive 0.K. Capending on conditlon
4, | 042-00405-11 | Pumy Head, for ASI RInse O.K. After 300 h of operating
Pump
{anly ASKY 24mL, 40mL} .
‘5. | 63B-41448-01 | 5td. Needis Typel 24mL, N/A Depending on condltion
40mL* .
(for tube 2, 1x1, 6},[ Sparge
needle) N
6. | 036-41448-02 | Std. Needle Typel 125mL* N/A Depending on conditl
(for tube 2, 1x1, 6)
7. | 631416G0-03 | Flare Plpg 2x1,5x700mm* N/A Depending on eondltion

{{or Standard Needle Typel (may cut to orlgin tength
. 24rmL,A40mL, 125mlL) BO0mm}

8. | 6384146001 | Needie for Suspended N/A Depending an condition
Particlies,*
0,8mm (only ASLY 24ml,
40mL}

9. | 6384148001 | Stc. Nagdle Type2 135mL* N/A Dapanding on condition
{for tube 1,4x0,9)

10, 636-31472-01 | Std. Needle Type2 Z4mL, O.F. Depending on condition
40mL*
{for whe 1,4x0,9)

11, 6314166002 | Flare Pipe 1.4x0,9:600mm* 0K,
(for Suspended + Needle

Typo2)

Depanding on candition |

12, | 63891445.01 | Double Needle , only N/R
24mL.A0mL

{simultaneous sparge typa)* -

Depending on cendition

13. | 631-41660-01 [ Flare Pipe 1,1x0,6x600mm™ N/B

{for Double Noadlo

24mt,a0ml)

Deponding on condltlon

*Note: needed parts depending on instulled needle fypes!
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Ropeort No. 1 ALS-416/02

TOC-L Maintenance Report

Instiument Measuring :TC 0 ~ 30000 mg/L
Model 1 TOC-LCSH Flace of Installation : -
Serlal No. : H54425300416 Deparirment : LABORATORY
Monufacture  : Shimodzu
Customer’ ALS Laboratery Group {Thalland) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaen Suan Luang, Khet Suan Luang,

Bangkek 10250 Thalland

Y-

Date of Malntenance : 03/ 10/ 2022 Revizwey .. i,

Amblent Condition

+ Humdditter

Malntenonce By H

Approved By

: Temperature 26.4 + 5°C

APPROVED BY .. 'ﬂﬁ.}.&“f
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Report No. : ALS-416/02
Maintenance Sheet
Customer:_ALS Laboratory Date : 03 /140 /2022
Model : TOCLESH Serlal No. _ H54425300416
Item Cary out mal work, Result

1. { Check lunctionality of the device
Check furnace temparatura 0.K.
{ Standard cat. 680-°C/ for TN cat. 720 ‘¢
Check dehumidifisy femperature {1 °C) | 0K
Check tha entire tlaw line relatod tc leal 0K
Check baseline status (OK) 0.K.
Check canier fas pressure (200 £10 kPa) Q.K,
Check carrler gos flow rate [ 160 mL/min } Q.K,

2. | Tubes
Check all tubing for cantaminatton, if Q.K.
necessary ¢lean them
Check all tubing for tight connection 0.4,

3. | Contalner and Dralnage
Flll up humiditier with pure waier to max. 0.,
leval
Check filling of diluticn water and acid DK,
tonlalner
Rinse Draln Pot, aftor wards reflll agaln with O.K.
pure water

______ Check if outlel flow Is In propar conditions 0.

4. | TC and ¥ Injectien
Clgan Infector Block 0K,
Choel injector Block for wear C.K,
Chack Injection tubs 0K,
Checlt Injectlon for lsakage 0K
Check injaction for clogging O.K. !

5, |ICMeasurement { N-type )
Chack acidlficalicn In syringe
Check ing in syrinde

6. | Eye chack of B-Fort valve, far sample oK
reslducs or malst spots that Indlcate
possible leakage

7. | Chock and il necessary exchange XS See list of consumabls,

. consumablg, Maintenance parls malntenance pars

inspection by @ &ﬁ\'ml; ,iﬂ’m

{ Mr. Peerapong Szngpan)
Technlclan
SHIMADZLU ANALYZER
e Rayang Sranch 214 Mt tenphan Brasch
118 A werizu b Fanatiay #aae 20EY 1215 g ¢ BB dansaded P S1000
118 Hay . Musna, Rarar) 21150 12255 Wo: 4, Rénklang, Muang, Lar phan $1644
Tel U3-£07.122 Far. (03 652345 To o 05358 475

EuWAUFIRIIANSE (Incusisk; Agiomation Qvaizn|
FO-184901 Ll viscCautomator got
UL ATAIUL 10 e huomitear Divrs omh
F0-2B0260 Fomil musckenng exaulonizino o i,

Automation

MTOC ; L-1001/2022

uSUN oalnIudu 1wasia 3N
Automation Service Co.,Ltd.

RSP BOEWAIIINS 30 PUIRAILIMS PEHATURIH IRAIUENN AT 10250
791 §01 Fatamikarn 30 Fatianah am 4., Steiaang, Suantuang Bangiak 10250
Insfwl (Tel.) B 2316 $034 e |FAX) D 2215 9502 wehalin | grwev smamazon co.m

Report No. : ALS-416/02

USBN poloILAU WDS3a IR0
Automation Service Co.,Ltd.
el A A A i Ve Y
Autamation [nsﬂwrﬂﬁ:nn 2216 $10¢ e (FAX) D-2018 ns:ﬁm:q.u ”::ﬂu,"’m‘ fion {5,

MTGC: L.1001/2022 Report Ne. : ALS-416/02

wen v ndmassa ¢ind

(Mr. Peerapong Sangpan )

SHIMADZU ANALYZER

amaven D wiei

=er | avamees Teyoeg et 374
i1

Tachaltian

2 rgu Lanphun Rrarch

FO-20Ba% 1 Emyl anr e et 118 Aol & 122y L ntdeachw 41000
WU (9 oe Adksman Dy onp 115 Mo paing, Miang. Py ong 2HIG E25 5 M 4 Bankla g Moshy, Lai-phah 51303
P o220 E-mail murkeing-oséastomatoncate | Tel DI £52 15D oo, 030420 M5 Te sfac 073 30 AR

[Teen Carry out i work Result | Exchange G List of Consumable, Malntenance parts
8, | Due o Instrument conditler, claan the QK. .
Instrumant Inside and gutsice. Pos. | Part Number Part Name Rosult thang d Interval
9. | Alter chocking tha system and exchanging of | G.R. Additlon test 1. 1. | 036-11209-84 | O-ring, 4D P10A 0K ki ;I.tlme per yaar,
consumable and maintenance parts a new . ( Viton , for TC,IC Shider) on condition |
1-3 polint callbration have o be dona. 2. | 036-11219-84 | Ovring, 4D P20 K O.K. ¥ 1 timg por year,
10. | After wards the cafibration perfarm check G, Additlon test 2. {for sonling TC-Combustion Depending on condition
sample measurement, o tube)
3. | 638-15025 O-ring, PIFE 0K :Ltimo pet year,
{for TC.IC-Slider) ding on dition
Addltion test 4. | 6300010501 | Platinum nat, (Zpessal) QK. 6 menth same time as
{to suppart catalyst) catolyst cxchange
Test no. Test conditions [ Weas. valus Result' 5. [ 63000557 Sillza Woo! OK, & maonth same timé as
1. Calibration TC standard sofution a1 0, 0.0, 6.5,1, 5 Attachmént 1 {to suppar catalyst)  catolyst exchange
16, 20 Injectlon volurme S0 pL No. of measurement ALS416/02 6. |630-00992 Halogen Scrubber oK. ki 6 month
2 times (Max.3) Page 374 -2/4 o
e 7. | 63000996 High Sensltivity TG Catalyst N/A Depending on cenditfon
Criterla : RT = 0.995 or mare 1.0000 Pass | oWhen Installed)
2 | easurement of reagent water and TG standard :tt‘;:himsgslz T 8. |63860116 ::ﬁzr:ni?;ﬁgg: (33g) Ok v G month
solution at 5,0 mg/L injectlon volume S0 yL No. of i
measurement 2 times ( Max.3 ) and caiculate Poge3/4 - 474 9. | 638-56251-01 | BPort valve rater 0K, 1 tlme per year
accuracy by 10, [63841323 | TCCombustion Tdbs oK Srmonthsa
5 LK. me time as
Meas. of TC standard - Meos. of Reagent water catalyst oxch
‘Criterin : Accuracy %Recovery 10% or 1655 5477 - 0.4414 Pass 11. | 631-43404-01 | Packing, gasket slidor QK. 1tlme per yeat,
. = 5,0356 ppm {for TC-Injectlon tube) on condition
T 12, | 638-59296 Syringe 5mL QK. Dcpendlng on condition
13, | 6385929601 | Flunger Tip OH. E) & ronth
_ {fer syringe 5mL)
14, [ 0420040521 | IC reagent supply pump head 0.K. 1 time per year
15. | 630-00999 CO2-Absorber oK Kl 1 time per year
{for cell spage purge)
tnspectlon by ¢ . ) - 16 | 630-00964 | Molccular Sieves 13x | ok 1 e per yoar

Nete, Table Indlcates the guldslines replasement periods when NPOC mgasurement Is performed on

sample thal are ¢comparatively as clean as tap waler ,use standard catalyst and at a rato of about 500

sample por month { operating five days a week )
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Certificate of System Qualification : p Ovaraltiniat "";'“:‘ffff’j'f Bt B
6C-00 + GEMS-0Q ! 4 FROVEDBY ..j:.L—-._..'.d.l.....l—...- Face P . :
- L
wlcfia GC Ovan 'r.mp.‘jmm Accunacy
Syslem ID; GM-10 .. —— | Te e e
Organization Neme: ALS Laboratory Group {Thailend) Go., Lid, Name: 78 B o
Crganization Locetion: 104 Patthanakam 40, Pattharakam Rd., Kwang Suan Luang, Kes Suan Luang, Bangkok 10250 Setpoint Biakis:
Zono:
Data: Novamber 23, 2021 1:12:35 M
EQF Name: Temparature: c
EQP Revisin: GC02.52, GOMS.02.51
Overal Gualification Status: Pan Aoraey. €
Aol Antommondod: % satpaintin K [ ©
- |0 % catpalrl in K ts0 T
CDS Logon Verification - GG
Logon: Narthawades Somboon Satpolnt Slatux:
Zone:
Overall COS Logon Varification - GC Tesl Status
Pas Temporaturs:
System d Basic Salety per ACCUrACY.
. Agilent Recsmmended. {ar C
Kame: 080 ( 7T g
Swtpoint Status: Pasa
- - Overall GG Oven Temparture Accuracy Test Status
Cuerall ystam Inbpection and Baskc Safsty and Oparation Test Status Pas B ,,
Pass B i
GC Oven Temperaturs Stabllity
Inlel Pressure Accuracy Mume: 1950
Hame: 858 S»lpoint Siatus: Pasy
Front ] SelpirtiAveragn
Satpolnt Status: Pans . Temperature: e JesTan e
Setpaint Actual Stabilty: X
InlelPressurs: 250 ol e pw Aglient Reconmenied: ‘em I 5 :
Accuracy: 04 o Overall GC Gvan Temparaturs Stability Test Statux
Aghont Ascommanded: « 1z Pase R s
Data: Hovember 23, 2021 11235 PM
Cah: Movembar 23, 2024 1:12:38 Pl Syslami: Py
Apiam ID: GN-10
Page2i18
Page 1115 o
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Batpolet Staust rpns ]
Tune €
_ B Injection Valuma on Colum: uL
Tesled Combinefion? 1 Expnal 10 Arca Awterion Tene
Name: i Mirkowm RSD: 578 % DBS %
et g Agllec Recammended: <= [1200
Setpolnt Shalus: I =
— Status; a
Fitamens; |
- . Iralrumeni Deleciian Limit: 1.64800 o
Setpaint Status:
Fraint Status: | Agllent Recommandsd: < [+03800
Filamant: Slatm: Pags
‘Overal! Tune E) Test Stalus T N - " -
P’" I Cataction Limht.
Scauting Run
v R Masr Ratka Pracision
Teatsd Sombination Front 1] 1 Extoenad & .
o Weclion Tawer Torlod Comblsatont - Fronl ™ 7 Exeral e
Mames: !TWSA injection Towar
Sourca: {E1- Extractor | Hame: [l i
o - - - Sourca:
Setpoint Statua: [complated Svipoint Statums [Pase
Injactian Voume: 4
risctin an Gelumn Injsction Vohume an Cotumn:
Qvarall Scouting Run Status
icamplehd —l
RBD:
Instrzment Datection Limit gl Rscommendsd:
Teated Combinatiand Erant MM i Extenal e
Injection Tower
Name: }m | [ . — T PP, Py
Source: [Ei-Exasr ] Cwarall Mass Rallo Praclaton Test Status
o .. = —— lpm
Dasa: Novambe: 23, 2021 1:12:35 P4 ::n.... ot poviven 1,201 1z Pl

SyataniD: G0
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Instrument Details Sampler 2
Purpons Manufactures Aghian! Tachnologies
This section describes the a3 found system configuration. Tyra Tray
Detalls Nama T482A
Model Numbar GA514A
Syslem
System D Sh1e ‘Sarlal Nurber cN18170137
Manufactarer Aglhnt Technalogies Firmveara Revision AT1.03
Name 7800 Via| Heater Notinslalled
Flow Oatafnpul Manual Data Mainfama 1
Manufacturer Aglient Technologles
Temperature Data Input Manusl Data of Other Dals Logging
Name 7800
Tested Combinationt
Injestion Technlque Injection Tewet Mads! Numbet Ga4428
Inlet Front Satinl Number CH18153080
Cntector Extomal Firmware Revislon B.02.05
LTM Included? Nz Oven Type Standaid
Sampler 1 Indet 1
Manuactursr Agilent Technolagies Manutacturar Agilent Technalogles
Type Injsetion Towse Nema Teso
Nama 70004 Tipe MM
Madal Numbet [FLILTY Location Fronl
Soiial Number CN1B180003 Cartier Gat Relium
Firmwars Revision A11.03 Conlrel Type Elostranis Prassure Contral (EPE)
Usags Sample Injaction Furged Inisl Yea
Location Fronl Datector 1
Manulacturer Agllani Technologles
Syringe Voluma {pl} 10
Name Mass Spectromalar
Type Mass Spectiometsr
Location Extamal
Mowarbar 23, 2021 1:12:35 PM oate: Novembar 22, 2021 1:12:35 PM
oM-10 Systom D oM10
Page 6116 Pagatits
©32021 by Aliunt Yechnelogies Agliant CrozaLab Compilanze Sarvices © 2021 by Agiient Technologles Agllent GrosaLab Gompliance Survices
¥
Mass Spectombler 3 Electronic Signature
Manufacturer Aglient Technologias
Purpase
Tyee T Thia signature page was crastad and published bacausa the ACE sign-off aciion was sxecutad, which s valld for the snlirs document,
Name 70000 including attachmentz. Tha ACE sign-off I8 an slectronic signaturs thal requires two dislinct identficallon campanents: unlgue username
Serat Namber Ustazeita &nd personal passward. The Agilant roproscntative twho hes delivarsd this earvice understands the meaning and legal statas of an
L Num elocironic signature. 4%  Lained official operalor, the Agi # uniqua pazsword and logon 1o Accass AGE and
Firmware Revision G.7000.0854 slsclanically sign this document. {Other o-signalures can bo appled 15 Ihls document using a Document Content Management < olhar
High Vacuum System TuboPump sullable method dafined in your dats sccass and conlral procodurss.)
Scouting Run Standard OFN S
M3 Fl Source 1
Manufottuter Aglisnt Tschnologles Dalails
Source Typa El- Extracior Full Name of Signer: Jaruwat Channarong
Number of flaments 2 Logged On User Nams: anmwat.channarong@agilent.com
Skynnhire Crastion Date: November 23, 2021

Dal HNowermber 73, 2021 1:12:35 PA
System [0 am-10

Page 7115

Rensan for Slgnature; Executed proloco] and pubkishad thia erlglnal versien of document

Reguintory Disclaimar

This document provids a protocel to varity and rapord instrument configuration and evidence of propar oparation. iLhat ben prapared from our
intemratation of appiicable roguistions ns well ax indusiry besl practiges. The docurant i dutigned 1o pravide s importarl componand of a complote
complinnck package. Valldation depands upon many facions and use of this prolocsl slone doas nol asira complisnn. Agilit Technologie maken no
promines of teprasardatons as 1o |t sulfclency for ey wpagifii mgulatony program.

Warranty

Agllert Technologles makas no warranty of sy Kind 1o this maleriel, ingluding i 1o, ha imphed L ity and Knasa for
& paricular purpand, Agliers Technolagles shall ned be llabla for etars containsd haveln or for d

furnishing, parformance, o uue of this matarisl

! November 2. 2021 111235 PM
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- S00% Equipment UviVis Spectrophotomeler
Movambar 23 2021 End Eavcution Maat Rabo Pyociicn « Inpscoan Fum Goul 1 Modsl Uv-1800 A— ?
Hrasozau Tows. Fromt ML T - Manufacturar Shimadzu REVIEW BY
Bovom: El - Exactor - L (RSO} SatialNo. A11454008533CD
B 1D No. BKK_ENGO18 APPROVEDBY . A'Pv .
Hoverbes 20,2021 e Cusibcaton  Semmon o Datn of recslp 16 Seplemynr 2032 6/%,
fodaorau Dats of catlbration 16 Seplember 2022
< NEXT CAL. DATE
Hovarber 72, 021 Stan Raporing wbdon Hon Date of Issua 23 Seplember 2022
10,4207 AR
Novenber 13, 2021 Aot AR Sarron ooy Customar name ALS Laboralety Group (Thakand) Ce., Ltd.
1aLaru
10 40, P P i
Novmtoat 23, 2021 e AoRerisd Baaion Nerw Addrass. m;:ﬂ“‘ ad, Suan Luang, Bangkok
14300 PM
November 23, 2024 At EstnlonRslosded Semkn Honw
Py Temparatura 122.4-23.3) °C (On &fle)
. Hurmldity (BB.8-83.2) %RAH (On she)
Novembaw 23, 31 sunt Quiicain o
10237 PN
Equipmentcondilon  Good Dparation
Novamber 23. 221 At Repottay Fiegan Ganarated:
Tt Cadcne Calibratlon Location Organic Prep
Calibration Procedure  In-house method WI-UV-702-01 basod an ASTM E275-01
Tratwability Wavalength Acturacy 13 traceable 1o cortificata No. 85917 and 95118
Pholometric Accuracy is iraceable 1o corificata No, 85624 and B563T
Stray Light ls tracsable ta cortifiealo No. LY
The above certificate are tracebla to 51 unk through Starna Sclentific Lid.
{UKAS acoredited callbration laboralory NO. 0658)
Gatibeated by Mr\Wanuth Janphung
Fuete?
Approrved by
Mr.Kanchit Choothep
Tachnical Manager
Dt Novambar 23, 2021 1:1235 P The sbove results are vald exclusivaly lor the caltrated ilemis] uw mention In this repod | certiicate.
Systom ID: am1e Advertising the report ¢ Cestiicate and pubicity of Iha resuits are prohitsted and Wlso shall not ba reproduced
excaptin full, wilhout written spproval of the Bara Scientfic Ca, Ltd.
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Bara Scientific Co., Ltd.
968 U Chu Liang Building Floor? Rama4 Road
Silom Bangrak Bangkok Thailand 10500
Tel : 02-6324300 Fax : 02-6375496-7
Blr&fslamt“iﬂc wwav baraseiantific com Wag TS 1o
Certificate of Calibrati
Certificate No. BSCC-UV-307/22 Number of Page{s) 20f3
Callbration Resuits:
1.Wavelength Accuracy
i Centified
| uuc (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm)
24170 24165 -0.0 = 0.18
33402 333.92 -0.10 I 1|
41846 07 0.18
57296 003 0.18
B79.47 024 0.18
|
|
2.Photometric Accuracy (UV)
W Certified
avenEmy © uuc () Error (A) Uncertainty (+A)
(nm) Absorbance (A)
| 235 0.0000 0.0000 0.0075
0.7461 -0.0008 0.0075
257 S T
0.8647 -0.0015 0.0075
00000 00000 00075
0.2911 0.0007 0.0075
150 Ly 000 0007
-0.0003 0.0075
“CNR = Guslomer not request
The above results are valid exciusively for the calibrated ites as mendion in this rapon / cenificate, |
Advenising the report / Centificate and publicity of the resuits are prohibited and also shall not be reproduced |
excapt n ull, without wrilen approvel of the Bara Scientific Co., Lid. }

Bara Scientific Co., Ltd,

968 U Chu Liang Buiking Floor? Ramad Road

Silom Bangrak Bangkok Thaliand 10500 b
Tel : 02-6324300 Fax : 02-6375496- KA

Bara Scientific v barascientiic.com

g
. . .
Certificate of Calibration
Certificate No. BSCC-UV-307122 Number of Page(s) a0l
Calibration Results:
3Photometric Accuracy (Visible)
Wavalength Certified
i Absorbance (4) uuc (a) Error (A) Uncaertainty (+A)
— oo
4200 05783
-, 07828
1.0206
4400
465.0
5461
|
5500
6350
i

( "CNR = Customer not request

4.Stray Light*
Standard Unit Under (uuc)
cut-off wavelenght (nm) | Wavelangth (nm) | (%T) | Absorbance (A) |
200,860 11nm 20030 | 0.8505 [ 20229

The Stray light transmission reference is less than 1 0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.

The i base on a

' ks2 providing ol
*End of Certificate™

The above resulls are valid exclusively for the calibrated item(s) as manton in this repart ! certificate,
Advertising the 1eport | Certriicate and publicity of the resuils are prohibited and also shall not be reproduced
except in full without wriiten approval of the Bara Scienbfic Co. Lid.
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Test Summary
Plrpose

Apilant Crows Lab Complisnce Sorvices

This aection Includes a sistus for ach scheduled tast and the owarsll qualifization. For wsch tast thal |s run, {1} the staue b
automuticaliy dultnmined based on pre-defined imits, and (2) fha tolal rumber of mes o tast was run | displayed. For doteled
redults and apecificalions for m tast, refer o the test resulls In this EQRL

22024 by Agllent Tachnologhes

Service Details
Purpose

This setton Includes local contact and delivery datatls for this senvioa,

Ganeral Detalls

Servica Ordar NeRequest:
EGP Mame:

EQP Revision;

Reparl Type:
Drganizetion Detafls

Name:

B8004B37154
AgilantRecommendsd
ICPMS.G2 50

Reporl

ALS Labarassry Group { Thalland) Ca. Ltd.

404 Phattenakamn 40, Suan Luang, Bangkak 10250.

Cetaila

Test Stalus. Rung
Aulsampler Check ; PS4 Pass 1
Integrated Sample klroduction System (IS1S) Chack | 19153 Pass 1

Auriotune 1 GB403A Prag 1
Background [No Gax hoda) : GB403A Fass 1
Background (Gas Modes) : GE402A Pasn 1
20-Minule Slabillly (No Gas Mada) : GE403A Pass 1

Ovgrall Quatilication Stalus

FPasx

C Lacalion: .

Local Contacl Deralls

Name: Chaichanel Komarsku!.
Job Title: Wannger
Qualificetion Location: Laboralary

Dperator Datalls
Namo! Penihep Kurasathsin
Job Tite: Fleld Service Emgineer.

Dats Acquisiton Dclails

Agiient CrossLab Compilance Ssrvicss

Atquishien Saftware Namo: MassHumer
Acnuistion Software Revislan: 0104
Cuslomer Dala Sysiam [COS): lephn: MasaHunter
C ¢
September 30, 2021 40713 PM Cam: Soplambar30, 2021 40705 PH
JPISATHER System [0 JPASATIIER
Poge 413
©2021 by Agllent Technologlon Agilent Grosylab Compliance 36t ©3021 by Aglient Tachnologkes AgAsri GrossLan Sompliance Services
Instrument Detalls Ghiller 1
Purpose Marwfecturer Aghen Technologh
This sect found system Nama Chillr
Delsile Modet Nymber G3232A
Sarlat Numbar U1B10TIS
ICP-M5 1
Manutacturer Aglant Technolaglies
Name 7000
Mode! Numbar GB40IA
Installed Options. #100H: Standard Packsge with Hydrogen opiion
Dalscior Typa 5a
. Netulzer Wi Mist (G3161) C
Spray Chamber Quarz
Terch Quartz
Sampling Cone 1}
Skimmer Cone Hi
Serial Numbar JP154TI168
Fimiware Revision COL04
15181
Marnuiaciurar Aglent Technologles
Name IS153 N
Made! Mumber GBANA
Ty Peristalte pump yatem
C Serial Number JP15510227 C
Autosampler 1
Memiachuror Aglkenl Tachnologles
Hume: £pg4
Idodel Number GB410A )
Serial Number AU15430722
Dala: Seplambar 32, 2021 437:18 M Datet Sogiembar 30, 202 407:08 P
Bystenidy JRIMILY Systam 1Dt JPUTIIEY

Page5i4
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Calculation Formulas

© 2021 by Agient Tehnsiogier Agint GroxsLab Comphence Jurvices

Protocol Details

Autosampler Check

Furpose
This ezt damonatrates N1 the ulasampler moduls s comaclly Inytalied mnd connectad. tdoes not Lest module perfarmance.

Selpoint
Rusiie Obasved Resutt Expocied Resull  Stitus
et
Anar the kell tes), |8 probe in Lha homa pasition? e ST o
.
Ax commandad, la ne probe pesitionad al vial 27 e

Selpolm Status: IPass

Qverall Autysampher Check Tesl Slat
Pan S

Date: ‘Bapiambar 30, 22 40718 PM
System I JPITBS

Page9ist

Purposs Purposs
Thia saction Includess calculalion formulas for sl availabie fasts, \pon which all or same AP 15 your This aaction llats the reviions for il toi? Lnita used In this reparL. For completa tssb-apacific ard high-leval Change dstans, fefer o tha
quaicicalion. Revigion Higtary documant,
Test Revislon Tast
Fors i far ICP-M8 by the MassHunter software, refer to the MassHunter applicstion and JCPMS 02.50 20-4inute Stabilty Mo Gat Misde)
documenttion.
ICPME.02.50 Auioeampler Check
KCPHS 02 5D Autofune
IGPMS 02.50 Eackground {Gas Modas)
ICPMS 02,60 Background [No Gaa Mada)
C- C‘ ICPMS,02.50 Integraied Sample Introduction System (ISIS) Check
Dataz Seplamber 30, 2021 40718 PH Cate: Supterbet 30, 2021 40710 PR
Systen D} JRT5TIIED Byates 0 JPIATI O
Paga?iM Pegedide
© i1 by Agllenl Teshnologien Aollent CrossLab Compliance Servicas £ 2021 by Agikent Techaaloghes Agltent Crosslab Compliance Sarvices

Integrated Sample Introduction System {I$1S) Check

Purpose
Thin i thal Ihe lo I by wrd ciad, It doed Aol test module performance.
Selpoint
Resuits Obssrved Mawul  Expocled Rosuh  Stalus
Criterla
Ax commanded, dooa the pump fatata? Tar ; I : Pans
C 3
Ay commandad, do the vitves load and infect? Ve - i - -
1

Selpoint Status: iPags Rune:[1

Ovgrall Integrated Sempls Introduction System [ISIS) Chack Tast Slatus

Pasa '
Batuy Eeplembar 20, 2021 49715 P¥
Systam D: SPISSTIER

Page 101 14




©7202{ by Agliert Technologies Agllert Crensiab Compilance Sarvices 62021 by Agilant Ts hnlogler Aghient Croaslas Complance Services
Mass 7 Sansithvity Na Gas
Autotune Agiient Recommended:
Purposs Satac Jp—
This text usan fraceabls checkout atandards to fun & saltware-axeculad sutotuns In ul modes, Tha tune reparl providoe values for A
peak width, mass axis, sansiivity, oxide speciss, and doubly-chargad kpetias e, Mass 89 Sensilivity No Gea
Agilsnt Recommendad:
Stlux: 1
Setpolnt - ;
. Maxs 205 Sensitvity No Gas
Reautin Aglienl Recommardad:
Peakwidth Mass ¥ Status: 1
Aglent medeg: Moass 58 Sensitivity Ha
Agbent Retommandad:
Statux: C St o J
FPaakwidth Mass 39 Mass 89 Sensliviiy H2
Aglent Resommanged: Al Recommended:
Status; _|
Stotus: - ;
Qxide Rale (561140
Poskoiclh Mass 205 Aglient Recommended:
Agllant Recsmmendad: St |
1
Staus Doubly Chirged Speckes Ratio 70440
Agllert Racommended;
Mass Axin 7 Stals: . v}
Aglent Recommended:
Sotpoint Status: e - T T ;
st - C Cveralt Rulotune Tast Status
Maas Axln 89 Pass T T ﬁﬁ_“]r
Agliart Recommandad: — -
Saws:
Mass Axy 206
Agltart Recommended:
Stalus:
Datet Suptembar 38, 2021 4:07:18 P :‘m ) Sepiambor 33, 2021 40718 PM
Spxtam 103 P 6 yatom I0; JPI5ATII00
Papa 11734 Page 12/34
© 2021 by Agileal Technologhs Agllant CrossLab Compiisnce Burvicen © 2611 by Agllent Teshnalagles Aglleat CrouiLab Compliancy Servicor
Background (No Gas Mode) Background (Gas Mode)
Purposa Purpese
This Lest examinex the background of the ICP-MS in na gas mode by manitaring fons duing & blank run. This teat examinas the background f he 1CP-13 In the various gas modes by manioring lans. during m blank nun.
Selpint Selpein Gax Mode: i’ﬁiﬂm’m
Conditians Condttions o
Maswen: T e Maax; 8 lams
T ey Integration Time: ‘1_.0‘__"_J ate
s ors =
Mansursmanis and Results Muasuremants and Results
Massas (AMLY: C Muaas (AWMU
Maasured Valve: Measured Valua:
Aglien! Recamamanded: Aglent Recommunded;
Statux: Slatus;
Satpoint Status: 1Pans” o 4 Satpoint Status: fpas T Runz:{1 i
Overalt Backgraunc (o Gac Moca) Test Stalus ) Sotpoint GaaNode: [
Pass e s =
uld = Condillors
Mags: 7 lawu
Integration Time: 1.0 |s0c
Cyclas:
C
Messurements and Reaults
Mass {AMUY
Mensured Valus:
Agllont Recammended:
Slalua:
Satpolnt Satus: Rl T
Ovarall Backgraund (Gas Modn) Tost Statuc
Pasa oo - 1‘
Data: Sapiambar 30, 2021 4.07:18 PM bam Santernbar 30, 2021 4:07:14 PM
Syatam 10z 2PA54TA180 Eyttam B SPESTII80
Page 1314 Page 14734




€202 by Agllant Technologlan

20-Minute Stability (No Gas Mode)
Purposs

' the T the check ' 20-minute porad I verify that the wigral La siabis,
The %RS0 of the sbundence of glven fons s calculaiad inlemally by the sofware and camparsd lo the [miL

Agllenl Crosslab Gompilunce Sarvicas

Setpoint

Condfions
Mode:
Masses:
Integratan Timn:
Peak Patein:

C Rapaiteny:
SweepyReplicates:

Measuremants and Results.
Masuas (AMU):
Slebility RED:

Agliant Recammarnded:
Status;

Salpoint Status;

Gverall 20-Minuta Btablity {No Gas Moda) Test Shatus

Fass :
Dats: Seplambar 30, 2031 497518 PM
Systami: CILTERTH
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gocuments by llmited Lo procass owners, Documens recohw [1] The
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changes muda, All d4taks. of 1he ehanges musl be thoroughly recorded 8na documentad, ogether with dalads of eomplatod tayts snd
theirresulls.  Note: ha customer

C

C
Dirte: Seplertbar 30, 2021 4:07:18PM
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Attachments

Trainlng requiremants note: Th delivary englheor attaches an ACE trchnique-spedliic Irumlng aortiflcale 1o the Equipmant
Cualificeiion Report (EQR). Obtalning ACE tethaicy g8 for Duta Inlegrity, Genoral
Complianca topics (GMP, GLP, ALCOA, &fc.), Instrume Al Rardwarn and softwara compansents, and the ACE lochalgue taeil. The one
<ertificsla encompszsan all pro-raguisies bralnings as dogutnonted In Ihe Agilont Leaming Menagement Systam called Succosy

Factars,

Lecation Category Documant Nume Page

ECR Gonaral Certficote of Sysiem Qualification 18

EQR General Oparalor's talnig cenificalo and qualilcations 19

EQR Goneral Cartificate of Qualification for AGE 20

~ EQR Senam Cartificate of Gualfication for ACE 2

(' EQR General Tune reports -3

£0R Gonaral Test Reporl 25

ECR Ganaral TeatRepart 2R

EOR General “Tusl Repart )
C

Date; Septamber 30, 2321 457,18 P}

Syxtem I0: SPIS4TI8S
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Certificate of Completion Certificate of Completion
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C itk O Counne: AN-CEACPMS-2-018-AAgilent 7990 1CHMS FSE upditc teaialag C Tithe OF Course: ANCE-SS-11-030-A: ACE 1.X User Updaie Tralning.
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Cenified By Campany: Leacalng at Agilara Cenlfed By Company: Leaming 0 Agilent
Lupaori . A1 vt el $appart iralalie seriP el b It VTt 0 WRIECH s B
Awstlficaia i i izt seevke P b esly Y becaid e il i .
dar, s Aglho't; Mty Akrt, Sorvicd Niiea, Inornal iehbled | wpetntis, wpeh K 1000, Sultont W, b5 $alery Alern, Sarviey N, lnarral tex b opdoes, upded (g o
dacvmenialion, levhalral mpps Wene, wikkon =1 dmmh-_wmlﬂ-m-mlm. 4 Agrirat Tachntiopoe, doea ot
aaltrw G it ooty un Pdiviun Vo oty ol vy o il Al preeoes,
g Saptaniver 30, 2024 44718 P Setw Sepltanet 30, 2021 4718 PM
Syatem dP1datgy SystemiD: JP1serI1E
Foge 10/ 34 Paga20i34
©2021 by Agiart Technologles Agllent CrausLat Comgliance Senices ©2623 by Apitant Tecknalogles Agilent Grosalab Comphianc Sarices
Qanersl Ganeral
e e . e e e e e (OO ——— e s
Document Kame: "Cerificats of Quaiication for i Document Nume: 1Tune reports i
e m——— e e - et e b o o e S -
Ture Report
Commes prny o———
Mo Tachnsegan Ao ok AP et WS
N . Ao D o a0
Certificate of Completion Anp et caw szt
Srwiryrars v ChalLL P ILNIE
Learner Name: Facthep Konasahadn o Qe
Sty
C C il
AN-CAICPMS-2-035. 5 Croisbab Commgdlance Hordwaee Specfic Dulivary for Agient O T 0 T )
ICP-MS Syneme . I O R N T T T
EC i T L )
Completion Dae; Derober 31, 2020
Sostgpwonies A
et Tt 81
Centifiad Dy Campany: Lesmingul Agiert
oy Cumonme
fwon. AR 10T
DomyChuged 301140 14U%
" ont Pmchsicrika
y o vie:
" e Fleak'x; Safriy Alert, Servicn botrs, otornal Lichnkl okt ca, s ¥llkerg, Tt
Uccescalali, KLt RBRR, CUTRAL Ve, e v
wuntify an indindhanl 10 salehy bomadl, irvioo o ma i mis. Ajlond prodach.
f=¥m --l
C C T Paovrvrs
" Pla™a PRV
o — “odtiam VT R T
A P e - o T T
[ Rt Fowatn 1RO LM
(R T 12T I
e Py,
Bnat v omgtln MY e e
Einaz iy cHEmpE Y P bt v
i 0V cumn o
ot Py
el L Wl G Pl - narmy Daprernansa b V-
e Faper BB O et by
1 ey
Cam: Saplomber 30, 2971 4:07;18 Pk Date: Seprembur 30, 2021 497:18 PM
System D: PIsaTiies Ayntam 0 JPISATIIEY




© 2011 by Aghent Yechagiighes

Agilant Crosalab Compliance Services.

©2021 by Agllanl Technolog e

Cocurrant Nama: iYur\o OO -
i

Aglnt Crotalab Compliance Services

Tune Report Tuna Report
i [TLP oar oy -
O Paremary Dy awe Arog ¥ nere rone wy
s Tim 14 naan wm oFha v
ree " nan v i
Horbuem B
Tagny Rl Temh¥ Bl
-
[ P ey nov N iy
Tt [ iaiemrd
N Oty Gy ot
Ca ) ™ 1411 e
o T (] DmiyChemed  THIHO ATHA
o
L3 Ntndome Gl 1A Limin O RN
e Gk - Awliary i [
oy Dot Pl e T LY Farsa e 0Lk
Owda. LY TTE ) L) e
Dby Chrped R Nl
Cumalas  Eiv - v
“Time Purscmtary C4F Dvrwres. oY Puala B B
Pl Mk - Heoudaer 301 L el i O L o w
P W Oyion Cus - Auomary Cus. L]
L Ml ey 210 Parna O Uatek e Enegy Dacrmnemn 13
HroaDyn  10em ety < Cor bt Ay
Lo P e nr v
trmat v Ol 1Y Detect wy
Erua2 anav Otpmwe ¥ Pirati -my o) w amiam o by sy
C Cnen b ANV cunx v L 0t o Ancewe
€ Py Vintrrs o
[LTTY Y QM Fiw - Lrargy Dagirvaden 14 ¥ Tl
Ll 04 timin Ocst by RV TechH EEL Yomhy Almn
Ao L mlann A any -3
O Py Dirtdoakee AW ooyt Bty L uny
a3 D |M sy Gam o L ey
R u s et a
ey Jeitgs
Tov i “3rn Teay Alren
Ll ooz P 3wl AN LM
Septamber 30,2020 407:58 PN Data: Saplembar 20, 2621 4 8718 P
P134TIIEY Eystam iD: JP5ATER
Page 23/ 34 Pugeddl 3
© 2021 by Aglhnt Tachnnlogles Aglent CrossLab Compliance Bervdces © 2021 by Aglisnl Technologies Aglhent CrossLab Compllans Sarvices.
General Documanl Nama: IT"‘-Ropcn . !
e e e . . R : 1
Decumant Name: IText Repont kil et - !
. o S - Ratch Suwriary Raport
Exich Summary Rapart arabyr Tonks
o [Srieidaid @
i 5 e Sukch b
Tura gy nu
e e Y
C
Pagedj AN AT
ronitl e
Bais: Saplember 30, 2021 4:07:18 PH Dats; Septembar 30, X011 497,18 P
Byatam D} JPIS4TI10R Sywiem 0. APtstr11sg
Prgrasi M Puga 3} 3¢




Aglant Grosslab Compllsnce Barvices

©3021 by Aglient Teshnolegles Aplient CrossLab Complisnes Barvices 3021 by Agllend Technologies
Geneni Document Name: ssifagas S T e
R ' H
Document Nume: e = - -. - . i
i
Batch Summasy Rapart
Baich Surmmary Repart
achfoker; kgt Sarv 02 30 540 JETIE. O AT
Arabyi Phe B3 KE e bachtin
Tune St e
Prvesl WWIOIRIAIET
C, YL Flvén-misank C
Cata: Seplomber 30, 2021 4.07: 18 PI¢ Baptamber 3, 2021 40718 FM
Sywtem 10 JPIB4TIER SR8
Pagu2?idd Page 28/ 24
D211 by Aglient Tachnorap s Agium CrassLab Complance Sarvices © 2021 by Agilant Teehnglogisn Agient Crosslab Complance Sarvizet
Guneral Document Nams: - e

Docxanent Hame:

Kateh Sumtiary Repart
LA Foider. Pigie Lerd o3 0 L 2020241
Aralpsh Fis; Mk bakhbin
Tt S b
3 Ehdad s il 120

il T 15k

il W0 11404 C

Daly: Geptembet 30,2021 457,12 PR Date: Snplomber 30, 2021 407:18 PM
Syvtem D JEVSATII6R Syateri Io: JPISLT1160
PagrIdi Pago 20734




© 2021 by Aglient Tachncloghs Al Ciotslab Complunce Gervcm
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Purpors
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SCIE i i
@ , SCG CO Services Company Limited

VRN Tk Do warrmat 33/2 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18410
Telephone : +66 2 586 57924  Fax : +66 2 586 5109
Webslla : www.scleco.co.th E-Mail : calibrate@scg.codh

Cerilficate No, T220730 Page 1 of 6

Cettificate of Calibration

EquEpment : HEATING BLOCK

Manufacturer ¢ Environmental Express

Model : SC196 review ey .. J3Hares
Serizl No. : 69T4CECW3285 pPROVED BY funt
Customer Code  ; BKK_EL00S4 vextoa owre Tl

ID No. + T5306A3

Customer ¢ ALS Laboratory Growp {(Thallund) Co.,Ltd.
184 Phatthannkan 40, Phattheaskan Rd., Khwacng Phatthanekan,
Khet Suap Lunng, Bangkak 10250

Customer Loeation : Acld Digestion Lub

Date of Receipt : 30 March 2022
Culibrated By H Watfhnrapon Sangtong (Technfelan )
Approved By H f8ufjar Nakncokred (Site Calibration Manpager )

Date of Issue  12APR2?

The uncertaintles are for a confldence probability of approximately 95%.

This Contificate ix Lesued in with the cenditions of granted by fhe That Laboratory Accreditaton
Schama which has asssssed the measurement capabllity of the Inboratory and fts traceablilty to recognized nationsl
standards and 1o Lhe unity of measurement realixed at the ¢amespending national standard (aboratary. This cartificate may
nat be reproducad other than in full excapt with Lhs pricr written appraval of the Malrologlea! Canter.

FMLA2 100 300857

Metrological Center
SCI ECO Services Company Limited

3232 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110
Telephone : +66 2 585 57924  Fax : +66 2 586 5109
Webslle : www.sclece.co.th E-Mail ; calibrate@scg.co th
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Certifleate No. T2207230 Fage 2of 6

Calibration Report

Equipment 1 HEATING BLOCK
Date of Calibration : TApril 2022
Environment : Temperature @ 218201 °C

Line Voltage : 221.6:2163 V
Relative llumidity ¢ 55-65 %RI

Conditlon of this results of alibration ¢

. ‘This equipment was calibrated by insent nine standard thermocouples type T into its chaniber | the other onc
tandard thermocauplas type T use Far ambicnt . The calibeation was done [n aceording
o WI-T20,

All daa show below weee final values end the initial daw from cusiomer request . The temperature scale used
was based on TS5 - 50

Refereace Standard Instrument

L

Instrument Modcl tnstrumeni No.  Centificte Ne. Due Date
™© TYPET TNZZISTH2I0 T210008 08 June 2022
™ TYPET TNZM-TN2H T210008 08 Junc 2022
DATALOGGER  34970A TI48 T210008 08 Junc 2022

bl

‘This cenlficate is traceable to
National Institute of Metrology ( Thaitamd ¥ through Metrclogical Center [ NSC-TISETIS 17025 CALIBRATION 0244.}
. Condition of calibrated item : good
Equlpsnent Deseription :
Time Constant __2__ Hour _ 25 Minue A1__55 °C
Fresh Air Damper Iijen [:]Mln D Medium Mug
Close
[X]Net Availadle

FS

5. Adjustment |
{ ) withou adjusiment

{ X ) aher adjustment

Approved By..

FM-L1310830-03.57

Metrological Center
S c SCI ECO Services Company Limited
wl N el 3342 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110
Telaphone : +66 2 586 5792.4 Fax : +B8 2 586 5109
Waebslis : www.sclaco.co.th E-Mall : calibrate@scg.co.lh
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S G 3372 Moo 3, T.Banpa, A.Kaengkhol, Sarabur 18110
Telephone : +66 2 586 65792-4  Fax : +58 2 586 5100
Waebsite : www.scigco.ctth E-Mall : calibrate@scg.co.lh
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Cerlifieate No.  T220730 Page 3 oof 6

Calibration Report

Approved Dy, l:

FM-L1Y 3000857

Certilicnte Ne.  T220730 Page Sol &

Calibration Report

Measurement Results

Callbratlon Point Avernge Sinpdard Reading ot each pasttion {C)
RY lolel-lele6| TN22L | TN222 | TNzz3 [ TNz | TNIS | '¥N226
LAL POINT Alaa 2150 7.0 .08 .20 S48 .26
95 Min .07 9).26 §3.51 9360 S1R2 .71
Avempe a1 51,54 2 5393 §409 $1.58
R HoleT-dlolez| Tmzzz | vhazs | TNE2e [ TNMIO | TR | TND
Max 459 Rakid 54.5) 54.53 HE2 55.00
Min .0 $428 0 $1.47 ™26 M
Average 32 I I ™2 4354 .72
[ K3 Molea-llolela] TN23) | Taad | Thass | Tmass | TRas | Tmam
Max 903 54 ™R 454 9506 ™7
Min 46 P19 .20 928 G449 W14
Average M 428 HAS .56 ax] 2448
[ Bd MolelS-Tolez4| TNZ39 | TNuD | TN221 | TN222 | TNms | TR1u
Max HEZ Y 3.7 53 83 9471 P60
Xin 5143 2495 #3) %62 381 9525
Average .61 M. T34 9.7 60 9
RS Holrd$-Holcd0] TN215 | TM216 | TNAT | TNLE | TNIZ | TNLC
Max 96.11 %619 9837 M .18 804
Min 9801 95.10 9602 96.20 4588 95
Average 96.13 9434 9620 9637 6 #5 85
RS Holedl-Hloled6| Tnzs1 | TN2s1 | TR | TNZM | TRIIS | TN2
Man Shad 96,97 97.0) Ad 96.3) ¥5.16
Min 56,33 5663 96.11 3608 93,98 9341
Aveage 94,08 $E1 5687 4628 %18 95.60
RT Holesraioleda] TN2ir | TN | ez | rnzeo | tean [ T
Mix PE.46 613 9%.19 P06 %893 97,09
Min 6.3 9534 93,85 5.1 $6.64 .78
Average 8630 5559 $6.02 93,39 86,80 $5.93
RY NoleaS-dlolods] TN323 | TN23d | Tzes | Whaze | TNmt | Tems
Max 2691 055K 9613 %19 P50 $6.19
Min 96.53 .21 2330 23.87 945,03 9548
Avenage 56.73 640 9396 96.03 w8 $6.03
Approved By,

Faf-L13 HR30ns.57
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Calibration Report Calibration Report
Measurcment Resulis
Callbration Polat Average Standard Readiog nt each position {'C }
RL Molel-Holes| TN321 | Tvaza | TNz | T2 | TN22s | TNae Measurement Resulis:
CAL POINT Mix 10447 10463 10475 10531 10347 10546
105 Hin 104,15 10427 10445 [ 18510 16330
Avenpe | 10431 10446 16362 tes1a 10331 1031
R Moler-Holer2| TN23% | 'Thaza | Twms | Thas0 | TNz | Th2
M 103.35 10513 10368 las84 [EX] 10607 HEATING BLOCK Temprrature Ciribution
Min 10828 1543 10833 10532 103,66 10343 -
Avenge | 10542 10538 10530 10560 \03 87 105,95 Rexding (°C)
[ RS Holel-Hole)d] TN23 | TNaM | TNMS | TRa6 | Teadr | TNas Setting 'C) Stabily (4°C) Uncerealany (+'C)
M 106,14 10608 10581 10605 10381 10587 Min, Max Average
Min 10885 103 81 10543 10250 10533 105.64 \0a 1000, 1004 o1 oz s
Averige | 10600 10354 105.68 10352 103 6% 105,15
B4 Nolel9-Holeza] TN239 | TNM0 | TNanl | TNazz | a3 | wmaas 1059 1050, 105.4 1081 020 (%5
Max 10785 10560 [ 10431 10428 10470 -
Min 103.61 10337 10427 104,35 1052 10451
Avenge | 1033 10348 10233 1443 10420 I 63
[ RS Holes-flole3o] TN225 | TN226 | TNa21 | TN2zs | TNRm9 | rase * The quoted uncerainiy sachde = unifarmity *
Max It Jisy 10:97 19588 10368 10129 The calibration reselt apply onty e abore calibrated item.
Min 10477 10475 14.16 10490 10431 147
vemge | 10488 oine o130 o T oids The fesull aftest was oo kecurste a5 shows on date and pisce of text oely. )
R Holedi-ligleds) TN2L | Thzaa | vaan | mean | TNDS | TRads The 1¢poned expanded uncertainty b based on 2 stsndand wnceriainty muhiplicd by # coverage faetor 4 which for n |-disiributicn, peaviding
M 103,44 103,43 10561 104.95 10684 [T 3 level of canfidence of appeosimsely 55 % .
Min 105.27 L0353t 10544 10475 104,66 10423
Avesgs | 10306 10336 10333 10985 10438 10433
R7 Moked7-loled2] TN237 | TN238 | TNzd9 | Tnzan | TNzn | TR
Max 10517 104,70 [ 1648 10521 D)
Min 103 80 jo.33 [ 10133 105,04 10237
Avemge | 10538 104,62 10430 143 10513 10345
RB dlolesddlolcdb] TN22d | TN224 | TN228 | T226 | TNIZ | TNIm Approved By.
Man 105,61 10343 105.10 16477 10437 103 02
Min 10544 10528 16492 16160 10470 1483
Avenge_|__105.51 10337 10301 104,63 4.7 1493

Approved By, % e

FM-113 {06:30.05.57 FMAL13 TOK'R0-05.57
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Certificate No. T221644 Page 1 of 4

Calibration Report
Certificate of Calibration

Equlpment : Chamber { Cold Room }
Date of Calibraticn : 30 June- 1 July 2022
Equipment : Chamber ( Cold Room } Envlrenmeat : Temperature : 18,9237 °C
Line Voltsge : 22292265 V
Manufacturer : KOLDTECH Relative Humidity : 55-65 %RH
Model : KM 320 REVIEWBY Cond.l!lnn.ol' this resul!s of calil.:raliﬁr} H
{ ﬁ 1. This equipment was ¢alibmaled by insert nine standasd (1 iples type T inlo ils chamber | the other one
Serial N : TEN-1012061/05 APPROVED BY ...+ standard thermocauples type T use for ambien temy . The calib v done in ding
* of f 10 WIT20 ( based on ASTM E145-94 { Reapproved 2001) end AS2853-1986 ).
c Cod : BKK ENOLS? NEXT CAL DATE 22012(2%, All data show betow were final values and the initial dats from customer request . The temperature scale used
ustomer (ode : ! was based on ITS - 90 .
2. Refrrence Standard Instrurment
1D Ne. : T2463A3 Instrument Madzl Testrument No. Cenifieste No, Due Date
TC TYFET TNIEI-TNIT0 T10009 30 July 2022
Customer 1 ALS Laboratory Group {Thailand) Co.,Ltd. TC TYFET TNITI-TNIS0 T210009 30 July 2022
DATALOGGER  34570A TI4% T216009 30 July 2022
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, 3. This cenificate is umeeable 1o
National Lnstitute of Metrlogy { Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
Khet Suan Liang, Bangkok 10250 4. Condition of calibrated item : good
Equipment Description :
Customer Location : Environmental Laboratory TimeCoostant 3 Howr - Minwe ar__ 3 °C
Fresh AirDamper [ ]Open  [[JMin  [] Medium Max
¢ 27 June 2022 Llciase
Date of Receipt [R]ot Avalisble
- o P 5. Adj :
Calibrated By : Sujjar Nalmakred ( $ite Calibration Manager ) ’“:m"; without adjusumeat (%) ser edustment
Approved By : {Boonchai Suriyawong (Site Calibration Manager)
Date of Issue gAML
The uncertalnties are for a confidence probability of approximately 95%. g é N
Approved By,
This Certificae Is issued In wilh the of dl granied by the Thal Laboratery Accreditation

Scheme which hes nssessed the measurement capablifty of the laboratery and Hs traceablify to recognized hativnal
standards and ta the units of meaxurament realized at the comsponding national standard laboratary, This certificats may
nol ba reproduced othar than in full except with the prior wrilten approval of the Merological Center.

FM-L14117/01-02-64 FM-LIS ILMI5-05-63
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Calibration Report

15F
10A 1 :
[ T + 2
| 1
| 16A
[ .
oF, i aF I
i H .
t \ 1 ’
134 ¢ 5 o4 L2F
L. A Indubedeiete e Atk
T | 144
- - d
e Hei 1c :
H 1
’ \
4 i
’ |
Friid ' rd
+ -
15E 7 A
C=Cenize, F=CentreofFace, A=Comer, E=CentreolEdge
1C = TNISL 1IF = TNIT1
24 = TNI162 12F = TNIT®
3A = TNI& 13A = TNIT}
4F = TNI&d 4A = TNIT4
S5A = TNIGS 15F = TNITS
6A = TNI6 1K = TNIT6
IF = TNI6T
8F = TNI6E
9A = TNIS?
A = TNITO
'
Approved By,

FM-LIS 117130563
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Calibration Report

AversgeStasdard Reading at each posltion {'C }

Calibratien Folat

TNLE] [ THI62{ TNIBI | TN164 | TN165 | TN166 1 TNIGT | TNISE | TN169; TN17D

3

271 182 225 2.89 2.55 3.68 30m 296 | 3.03 | 285

TNETL| TNIT2 | TNIT | TNET4 ) TN11S | TNLTE

297 102 289 3.04 2.97 13

Chamber ( Cold Ream)

Temperalare Distribution

Readiag {°C) Covernge
Selilag °C } Average (C) | Stabllity (°C) | Untformity ("C)|  Uncertainty &£'C)
Min, Max Avernge Factor k
10 28.40 13 289 105 130 165

* The queted uncertainty eaclude " uniformity *

The calibration tesull apply only the above calibrated ilem.

The tesull of vest was found sccurate a3 shown on date and place of test only,

The reported expanded uncertainty s based on n standard uncertainty multiplied by & coverage factor k which for  t-distrfbutlan, providing
& leval of confidence af approximaely 9% % .

Approved B}L__$ i

FM-L15 117/15-05-63
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Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur
mercur

DUO /
DUO plus

analytikjena
AP A
Serial-No.: :_F‘??AOHL'# ___._ Customer-No.: (_'_!0‘)'_'@0,-
oat __tfes (oot camecouni M. S Bloon.
Maintenance with following Qperstional Qualification (0Q) ]

{requires a separata OQ prolocol)

2ip Code, City

?
Gompany i foronioR  pRssReY :3&“-)/ (‘,J,,,..,\(/_)w) ,v.,,,g
v T
e denir aschiidm™
Department Lok
Street

joF mr&rmqm.r o nwrg"vmm.r Aoy ROV

MTENIAN  fdesepang JORET

Cauntry

shrm Qc

Phone

Fax

E-mail

oo D2 i [wrale 47 0 At veenar S T e H

Ve ety

NEGTIELTS 11929
CALBRATION #3244




Malntenance works basle unit

fightness visual check inside the Marcur
visual check if gold-traps are broken

visual check if spectromater Is contaminated
visual check of ihe fluorescence cell

visual check ¢f the absorgtien cell, incl. window
reactor cleaning

chack pump-hose, if nacessary change it
check swivel drive (SEV}

chock drying-hese, outpul gas-liquld-scparator
test Bubble-Sensor

check gas flows

check volume Nows, reagents

recording stray light values

measurament with 30 ngh

Malntenance works Autosampler Serlal No.:

lubricate the dosing-winding {Teflan-grease-spray)

clean the dosing gylinder, if necessary exchange it

lubricate the winding systam af ihe heipht drive with some drops of olt
check ihe toolhed beh

check the position of the mechartzat stapper (helght: 13mm }

check the pump rate of mixing pump (<145 ASS2, typ.75/<20s AS52S, typ.108)

check the pump rate of washing cup
cheek the eleckical hose connections for good contact
check the connectors of Ihe magnelic valves

analytikjena

2}
a
%)
i}
2
|
%]
&
|
&
v
g
=
52 tog 220
af
)
=
Z)
ef
@
g
=
g

check Ihe dosing hose for buekling, If necessary exchange H

I et T

analytikjena
e L e
nominal  |actual
Device parameter valua valus
visual check general lightness inslde the Mercur ok @ changed: [J
visual check Goldtraps ¢ GJ@(‘H:»P: s/ ey |ok: g changed: [0
visual check specirometer
Flugrescence cell g changed: [
Absorptian cell, Incl. window H changed: [
lens = changed: O
Swivel drive (SEV) [ lenanges: O
check pump hases = changed: [
check hoses and hose conneclors 7 changed: [
check and clean reaclor ﬁ‘ changed: [
check drying hose culpul Gas-liquid-saperalor [ |evanges: O
check bubble-sensar B noter: O
Chock gasflow
AIgON pressure vaive 4 12-15bar 1.6 bay
10 Kt ot
Vaiva 1 ateNumn | O+ %b
ih
vz | B | g
5 Nh
Vel 3 0003 Numin | ©-0FY
10 NI or
Valve 4 0186 KUpin | O/67
Check Hquldflow
Acid el PR AT
Red.-agenl ifmml';""" J5 Ml/mr’\q}
Sample lu;m"" o] iy
Adventitious light - valuos (4] from flle
160 V] o)
200 0 )
200 0 o
350 P '
400 | i
%50 A 7 ]
300 9 7
550 IZ] 13
575 oL 51
600 JE. a1 -

I e D by

analytikjena

Cton b imat L,

]
Davicn parametar S:I'::nal :::::
Analytical parametars Fluarescence cell ]
Conditions.: max.canc.: 10pgll.  PMT-vollage: 1 Y
Blank-solution
withoul envishment FBR 30 ngit. 4 00018
Condilions.. max.conc.: 1.7ug/l PMT-voltage 7,
Blank-golullen i
v |
with enrichment {FBR 30 ngt. | oL 0008 :
Fok.- facter ( Inty £ Int, ) »35
Analytical parametors Absorption cell
Blank-salulion
withoul envichment 1 FBR 100 gt | - » 00012
Commonts
- kR ’
LIh: Solni Fokoon ] e el
Signature Technician *  Signature Custamer
Bavghole, & foufson. Cvevhe

Place. Dale (DD/MMAYYYY)

Place, Date (DDMMAYYYY) o

R e






