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- Albrgus Specinlty Guses
Airgas LA, LLE
fi41 Faon Roaul

g1
an ir Liguloe company Plumsidville, PA g
Airgarzam
YT
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Bart Number EDANISZETEADA4D Reference Number 1804015771871
Cylnder Number: EB0140237 Cylinder Volume: 4.4 CF
Laboratory: 124 - Pumeleadville - PA Cylinder Pressure. 2015 PSIG
PGVP Numbser, A12020 Walve Outlet: 0
Gas Code CONG NOX,S02 BALN Cedtification Date Dec 23, X020
~E:plralhn Date:  Dec 23, 2028
e m—
Cortlcaton paricawe i e ad ENA N o Anery Bancints W2y 2012 Seunul SR
00013934, vaimg Aatel Ayt Tt pfiest bt s i aost
\mienm oo i 955, T = B e of it ann
Mk DS TS KIS0 i,
ot M Liua This Cyf et baleos 103 2l L8, 6.7 magssescrls:
ANALYTICAL RESULTS
Companent Roquested Actual Protocol Total Retative
Method Uncertainty
WX HO00PPM T9.42 PPM [ +-1.1% WIET Tracesbls 1 R0R0, 120
CAHBUN WORGKIDE  B0.00 FPW BO,16 PFM a1 +{-41.5% NIST Traoaable 1240
iR e .00 FPY 79,41 FFH Gl 0= 114 NIST Tinreniile VAT, 12020
BULFLR DICDE BO.LOFPM BO.22 FPM @1 H=1,15 NIST Tmceahle TR0 12020
MATRCGEN Batarce
L s ——
CALIBRATION STANDARDS
Type Let 1D Cylindur Mo Concentration Uneoetainty  Expiration Date
NTRM 1003 KALOOAB AT31 PPM CARBON MONCRIDEMITROGEN 4% Dl M, 2022
PRM 12386 DARGCES A0 PR AIRNITROGER DINIDE 0% Fob 20, 2020
NTRM 1THE0ES EBGOTE1 118 TS PPM NITRIC CXIDENITROGEN w0 AH T3 2WET
TS 124206550 [HiE Aty ALEH PPM NITROGEN DDXIDEMITHOGEN zY Aug 15,2029
NTRM 8IS KALODICDT E7.68 PPM SULFUR CIOXIDEMTROGEN +-0a% D 23, 2029
e SR RN 01 RSV e above 0% 0 lerence o the NS Used . 1 3553 %0 £ 260 0 ha Sl
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle
Hiealel iS50 FTIR AUP010245 CO FTIR Dec 10, 2020
Mecalet 550 FTIR AUPR010245 NG FTR Dmc 16, 2020
Hicole! S50 FTIR AUP2010245 NC2 TR Dec 0E 2020
Hicalal S50 ETIR AUPMITZES 307 TR s 02 2020

Triad Data Avalkable Upon Regues
NOTES:

Gross Weght 278 Kp

NetWeight 47 Kg

Mol G Vi,

Approved for Release Fiige 1 6T 1804018771671

Airgas.

N Lpciehe ccmpany

Blagz
Flusnsteadville. P4 1853y

Abmgasacm
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number; ED4ANISSE1SALZ1C Reference Number, 1604020201531
Cy’llnds Mumber: CCToas08 Cylinder Volume. 144.4 CF
124 -F ille - PA Cyfinder Pressure: 2015 PSIG
PGVP NumDEr A12021 Vahie Dutlet EG0
Gas Cods SO ND, NOK 502 BALN Cartification Date: Feb 22,2021
Expiration Date:  Fab 22, 2029
i in acscrdance Wil "EPA Trecesily Prokol ki Assey H‘ﬁﬂﬂn.lfn --lm T sk
S, g 1 iy woooumE e, Arsifcs camection for enaly trdzmnzn This qhn\ m.mlam.lu
W et a S%. These wia msrl‘mnln. NB-I‘H.‘:M"!I nnﬂnnmn- L AN CoNDI NS 2 on &
e e b
Fie Mzt L This Cidindir bt 100 2: 3 Il, coin
ANALYTICAL RESULTS
Gomponent Regleesied Actual Pratocol Total Relative Assay
Concentration G Mothod  Unaertainty Dates
[ =506 P T &1 AR NI Traceatk O 202, DR
CARBON MONCKIDE 55,00 PP 5.4 PEM a1 +-07% WIST Traceacie B
NITRIC OXIDE 500 1M 54,50 FFM &1 11,55 NIST Tracaac s, D2
UL FLR DICXOE 28,00 PR 55,55 FFW 1 45+ 1.0% NEST Trncenble (2SI, DRI
NITROGEN Salarce
e %
CALIBRATION STANDARDS
Typa Lat ID Cylinder No Concentration Uncertainty Expiration Date
[FAm veeares CCABMABE | AD8E FPM CAREON NOMORILNITROGEN - 06% Fob 12, 2026
PRI 12388 Deasaze .91 PEM AIRNITROSEN DICHIOE 20% Feh 20, 20
NTRM 20081104 crnses 43,02 FPM NITRIG OXIDEMITROREN LT Fib &, 2025
oIy 2178 PRI MTROCEN DNKIDEM TROGEN 21% fug 18, 2021
WALDXIBY 437 PRM SULFUR DICKIDEMITROGEN 1% i 7, 2022
G50 i by & o1 relerance 4o Ine OANS wsed I 10 snany and eol gar = L
ANALYTICAL EQUIPMENT
Ingtrumantfake/Modal Analytical Principls Last Multipoint GaIIBN_ILM
[ Hiooaed 550 F11H AUPE010298 00 IR Feb 04, 2021
Nicaled (S50 FTIR ALPZ010245 NO FTiR Feb 11,0121
Wicalat (553 FTIR ALFI0T1245 NO2 ETIR Fab 2z, 2021
Nicolst S50 FTIR AUS2010245 502 FTiE Fab 18 p0g1

Triad Data Available Upon Request
NOTES:

Grass Weight 26.6 Kg

Mat Waight: 4.8 Kg

ol h Julors

Approvad for Release Pags 1 of 1604020201981

Alrgas. R

popre-e Clussaltarss, M1 odory-0000
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Gas Code: CO,NO,NOX, 502, BALN Cortcafion Date:  Fab 28, 2018
tlos Dat:
L e i Pratonel for Anvay red Daiicet on of Gatects Caktrasay Slaadasis sy 201 I“?!m
s e P e e YT

vokumabvoliera bets e
D i e E"“ (it

Trizd Dats Avallable Upon Request
NOTES:

vl of thie auar,

Page § of B30T 220064

Airgas. ,...,.:..,,,.,,,,.,

A Ligekde compry

HIIm*’JI]ﬂ"._J'-\ib-’I'?

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Nurmiber ED4NISSE15ADL40 Fieference Number:  160-401 $07E47-1
Cybnder Numper:  EBMATITT Cylinder Volume: 144.4 Cubic Feel
Laharatory: 124 - Pumstesdvilla - PA Cylinder Prossure: 2015 PSIG
POVP Number: A12020 Wakve Outlet 660

Gas Code. CONONDX 502 BALN Certfication Date.  Oct 06, 2020

ration Date: Oct 06, 2028
EF A Tracoabidly Frotacl oy Aoy E =
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ANALYTICAL RESULTS
Componant Requested Actual Protocol Total Relative Assay
Concontraion Canconiration Muathod Un:mlnly Dates
o 0o PPN 6027 FPM =11 4% NIST Traceable CHZER0E0, 1NOATTA
CAHBON MONUKIDE G000 FPM 053 PN 1] % NIST Tracoabie nBEREIEg
MITRIC D00E 80,00 FFY 27 P =] A% NIET Tracnable D82ER0E0, 1N02020
SULFUR DICIDE 20,00 PP 700 TP &1 0% NIST Tinesable OB, 10050
MITROGEN Balanca
e ———
CALIBRATION STANDARDS
Tyl LatiD ‘Concentration Uncartainty Expiration Date
NTRM [EEED AT 31 PP CARHON MONCRIDENITROGEN Tel 04 2028
BRM 12388 U1 PP AFINITREGEN DICODE Feb 20, 2038
NTRM 17060226 EamEia 1003 PEM NIVRH UXIDENITROGEN 8 73 2023
GMIS 124206889 coIIy A.020 PPM NITROGEN DeOXIDENITROGEN g 18, 2021
NTRM 706227 EQOOTEIE 1006 PPM NORHITROGEN Jui 23,2023
NTAM 15010295 KALOMA1E 8766 PPN SULFUR DICXODEMITROGEN Dec 23, 2021
NTAM 11010418 KALDAEDZ g PPM SULFUR DIOKIDEMITROBEN Jul 282023
M. FRM o G notwd wsuws js oo |
ANALYTT L E
Instrumant/MakeModel Analytical Principle Last MulﬂEulnl Calibration
hacolet 1250 FTEL AUP2010G45 GO TR Sep 21, 2020
Nicolet 1850 FTIR AUP2010245 N0 FTR Sep 14, 2020
Kicolet 1550 FTIR ALP2070245 NOG FTIR Sap 22, 2020
Mokt 1550 FTIE AUP201 0245 502 FIR Sap 10, 2020

Triad Data Available Upon Raguest
NOTES:Cross Weighl 27,6 Ky, Net Weight 448 Kg,

L’A«{;ﬁ{r’i ‘14’(:/;

pﬂwed for Release Page 1 af 160-481 90T EAT-1




Tesail:

ALS Laboratary Group (Thallasd)

| Cxlimber Description

EYEFL&T I,

| Cartificasr Numher

Pumv

Cylimder Nnin ber-
o

| Nonsbaal Cylinder Content:

| &520M7

| Mewain

1458

I
| Walve Gutler
|G 59 pRAsS

WSty B bzl e o)

T ——
P A G 3 14 i e muy
S s ot () D000 e b s L]
Toomriienclimd | 1ts g 5 pprm LW Cibonyy 218

N () s BT sy 38 ey

| &

o X

| To We-Eareler Plesse Quase:

Produacting

Material M

e

ATRI-J-44

ral soodiian of taig miveny

Linde (Thaaland) public Company Limited
LT

14" iy, g Tomen
il Savlachom 10542 el (u F183iking

Orler Ny,

shal be

ke, gl

B STHI00. Jad
Certifieation D te: 97-Dec-2007 |
Expiry Idare B7-Dhe-2025 l

| orenis o should nar by

< TR iT it iy mare

TEragnasssy |

& KAMUTHARAT

B30 14, Eungp s T B .5 e, b

Msan Ela a5 S

CERTIFICATE OF ANALYSIS

Amalyrical Result

Aszny Dute

Campayens Ragquest Crrtified Certified Method
i =
Oygen L 804 % A 1% relutive () -PR-25 -Trec-2017
In Nitrugen
Reference Standard used in Assay
Culinder Na, Cancenirat Explred Buie

11355356 FOTE= 001 % o-Mar-2014

Analytical fnstr uments wsed in Assay

Servorsex 4188 02 Analyrer

Lot Mulliipusing Califratica

Né-Dree- 21T

Cortifcanon Uat
Explration Da

Cylimder Number [4468
Prudection Order Numbor 90145553

wEin Bk ismaln) 8 AL

b

095 s 2 14 AR A I 4, g vl A 4 Bl Bt

L s sanpgdu, barss ek Vs 1ol Tar [ 2138 4110

el qrraa Aare, 04 fae L T snganak. A Dergoaa iy, Cnl sy 3
Thabine, b (66 JE5I0.400.00 g

GESIE

e 1 :
Toerwrmisalioed: 7, ) # 8 i wu b o | 201
A jens 15 0T Treera ) 3047017

1 Dhetudl

o

ALS Laheratnry Group (Thalland)

Cylinder Deseription:
| sTERLanL

| Materkat ¥

|
3

| o

Srodurthion Okder N unibeignaans
B 357200344

= 7 -Dec 20117
Kxplry Date: i7-Dec-2018

Zertificati

Certifirots Numbur:

LwTaT
—_

|
Cylinder Namber
84891

Nyt

Prgsans 1.

SEANA

FHONL

| Mominal Cylinder Cantent.

6,560 7

Noiminul Preswire:

145.0 Bar

Approve:

SUKANMYA KAMUTHARAT

Valve Outber:
CGA 390 HRASS

Commeni:

sorie mrey

Tu Re-Cirder 'lease Quote:
SE7200-1-44

e shall be repo if i i auare than | (s of

ents ur sigubd 1ok be e when 25 gas

i Bl sl din i

]
e S

b PP

A
brrupabasd 133 8] 5 puusie v sl e e
frari {651 30,570 475 7 s ) esnn

Brgen, Smn ke 105, Tl (64 SEI6100

Mrelgro Pl

e 4, 577 e 1, Barga T 148 6.5 oo Knghoew
PR 300035
4 e, A, A B, e i 1T
A, Tl e} 28 TR s

CERTIFICATE OF ANALYSIS

4 m:fj-_.r: ol Result

Request Certified Certified Axsay Date
0 e neerisint
Oraygen Tad e 100 % 1% relative ) I-PR-354 A4-Dec-2017
In Mitragen

Reference Standard used in Assay |
Helerence Cullader Mo, =

Conerniraticn

Stancard
Oaygen LI3SSISG 240765002 % 6-Mar-2818
I Nitrogen
Analytical Instruments used in Assap i
Insmumens ake/Sodel Anulytackl Fisy Last Muliipoin Cablbranfan |

Sarvoames 410101 Amslyser Parassmatie 04-Diec- 2007

Meiiad of Ausiyea

. e g

1 Fresmameic Ovep Aalids
1 Msyehzml Uy
A Bsamehemisal bzisine
5, Tunst lyereamon anatyses
- Otserspesifio

Cerfifeatian Date: 07-Dae-2817
Eagrirntion Daie:07-Dee-2025

Cylinder Number 04892
Produstion (heder NMuimbes MI43554

Puge 24

Lirude {Thniland} Public Company |imited

i —

15" Foer, Gunony Tawer &, 173 cae 14, fang1e Trad BV 6.3 Tosd. Ranokeen

s 1059, Tel o (651 2338 6310

Wl Plent 165 Mnt 3, ohimganiah, b by Ok hiiigion 1413
Thatlrel, w664 AE 2040 R LT

B AU [usenalng) gl gy

Ve AR

e R 4 AT a5 e

mas vapmsre AT hael st st aae  baew il 2056013
Erndaci | 135w WA ALWEM JAINET 1000

Tk 6 TETGAT)

ne (461 T8 ST 0




Customer Detnilt

ALE Labaratory Group (Thaitand)

Cylivder Deseription:
|_Stecla?L

‘rodction Deder Number gy 3agg
ATELO0-J
weriifiestion Bue: 20-Jun-2016
{xplry Dute: 20-Jan-2024

Aaterind Nim b

e e i pravealiba b Bl 1
i heve porferml i woerts
Atawalards ustag prop
sty Is sl on 0 st o

Autn p £
tinlleil by g

cate Minmiher:

HETAILS

Cyllnder Nombes

830730

Nonsinal €

inder Content:

£520 0"

MNomingl Press

1450 Bar

Annlyat

THITIRAT LOYRAT

Approver

v

SURANYA KAMUTHARA|

Valve Oullet

LA S99 BRASS

T He-idrder Please Qu
ATEIND- 144

Commeat:

B B decinafngy G g
P ——
0 T | S ) 14 SR I 6 A
T A T T ) 335 6900 IR (06 £
Tssasalions 92 ) 3 mrtastin, w3400
Tiaefia 184} 3057045500 T jee) B se s

en1s o shanfd ot be used whes its gas

e et I il e nuor

Linde {ihailand) Public compary Lamited

AL bt s oo

15" P, omgra Tawet 4, 3,04 M4 14, Bangea Trid %5 § b, Mae giaem

Hgpl 5. air FREAL Tel e AR R 1008 BT

b o Vo £, gk, ARk | il 20180
Tl ol ihs 2 47

o e m sz

Certified Certifind Methol Ayimy Lty
e

Dygen
In Sltrogen

783 % (21 1-PB-354 0-Jan-2Is

relative

Belorense
Standard

g
I itragen

Reference Standard uved i dssay

[ Cimeeairatiog

Explred

655G 2508 = @13 % 19-Ang-2017

st

it o Ay
| Cins Csanatogragh
2 n

3 Eloctanclazsical Orrmen Al

Flrs
4ol | inmbon Anaryer
& by spelfd

ol Moy Arliery

Colinder foom berSSUTHE
Priduction O

oMb/ Model

Servomes 4100 OF Analyrer

* Numbic 09137928

Anaiytical Instraments used it dssay
L Mol Callzrtion

23-Dec-2015

Avsvtical Frineiph

Parnmagnetic

Certifeatlon Date: 20-Jan-2016
Espdration Date: 3-Jan-2024

udn Sud jUsarefi) shi i

Sy

£ oo a3 1 mnarar e 65 woet
s oanpraben 10740 Fulel fesinan ey e e 2400

hornmads 132 &) & pumade tualm o
et {85) 305

FET

Page2af2

Uride (Thaiband) Publie Coompany Limlited
T Saragia Yo 2,0 M0 04, Bangmn T 40 5.5 o, Borsghae
Nareyiee, Seavida by 100408, ol (SE TINAI00 L fe) ZRIEALTY
g e 05 M 5. B, & Bngpanseg. (hishoss e 2446

ol o ) 44 bd N o [ W

araw
T fi) 1R e

i

THE LINDE G

CERTIFICATE OF ANALYSIS

Cuptomer Detall:
ALS Lahovatory Group { Thailand)

Cylinder Devcription:
| srEELar o

Froduction Crrder Number: gy37389 —‘
Miterial Numbor: S57200-1-44

Certification Date:24-5ep-2016
Fapiry Date: 348002024

.3 eriad b iracashis
i n hoea g el I

The
th

efurtwer samband v b
e EFA Truceabiliey

| Cernbiests Numbers

285716

Cyllader Number:
RINTS

Nominal Cylinter Content:

B5E MY

| Momiual Pressure:

Approve:

1450 Bar
| et
: Valve Outlet: Ta He-Urder Please Quose: |
CGA %) BRASS SETN-J-44 |
S 1
|
| |
s ooniemm. o shukl nor be used whe its gas |

L

s B usmalng) G g
w

[T —

£ 02 IR 4073 ) T4 AR T A5 Kl

Frid nagebr v hen et (66 20080100 s jas) a3

Irvervmslngs: 103 ) 5 uweies aychy e 2o
Vw61 B sy

T (s3h A2

#il Secure n:

tiead condition of s mixiure sl be repae 17

e than [P o

it [1hailand) Public compary |imited
[ESp——
o, Zangea s 4 273 e 14, Raaa TRBRY. 65 Tewd, Bangherw.
B ape, . Tl TR
Syt P S8 Ve 5, ik A Brgyikor s S g dat
Trsdlend: Tl iea] 1% se-com e T $4%) IR ey

CERTIFICATE DF ANALYSIS
Anatyrival Resulr
Chgen 16,0 % - 1% relative (23 11D 554 24-Sep-2iig
in Nitrugen
Reference Standurd used in Assap .
| Referenee Cvllnder Na. Expived ——

Standari

Onypem 4362556 19-Aag-2017

In Nirugen

Analytical Tnstrumsnis wsed in Assay

i) ke s Anabriiol Discipls a =]
Servomes 4108 02 Analyzoy Parsmsgntic M-Bap-2016 |
Mshod of s g - ) 1
e |
1 Elechicuiernies bt Asskyae:
. Yoo iyt arban Asebymt
Cylinder Number 363875 Ceriifcation [
Praduction Order Numbs 90137389 Explration Du
Thaze 2ot
i Bl (ussmalng) G0 peTng Linde (Ihallandy Public Compary tmited
B L e
i U5 U B 2 ) 1 AR 1 65 s 15" Floss, Bargres Fawen A:3/5 %3 14, Borrges T & 5 Baued Rarypuess
O DALY 105 A R TISIANTD T ] T a6 tangplaa, Saclpanan 059, 1ol (A1 TISNAI00 i) asmend
Toorymaalredt: 13 W] 3 7imaning 1 Talng cafanm DytE nees HATE T Wi 4 AR, A ireiy, (R M1
Tt e} 4704700 s fhe} 3 20032) i eI Fa g kAR




£
g = slzlzlzlels 1
L2 IEIEIE|E]E i ALS
N R F e E i
% DIGITAL TEMPERATURE CALIERATION DATA SHEET
3 ® Calibraton Diate 124422 Ambert Temperahore [*C) an
é 2w _lels 8
i EfslElE g é b = Calinra0nn destin. -1 _FS0a60 Fislatve Humioky (%) T
a 5 = = e e R
g 5‘ o ‘g Dégial Temparabae 10 Blk_F30469 Referance Tampersture 1D BRK_FS0E0
5- é Hera Mo 1207005 Beralfo TEHBODA
= e R ] 8 = Mt woenTI wadel FLUKE 714
i B 2 g = 22|55 (5158 E § 2
22 2% a g 5 WesL Calkete 260123
" - e B (3e & Feference Tempersture | Digesd Temperaturs Efror
8 § % LoEs00n p e Reman
s alElEEIElE v (i a 2 =
a (o N Al # £ (5 Stack: i i 0
T E = = E) E]
E § £ = = ] 4z 2]
o T a = 2 m = ]
& - = = =
e © 5 ] L FERERIE]S Z i 148 2
g i E 45 g & z Fii) 187 ]
& EJ T 5 T B E é 5 20 Ex ]
5.8 0z2:285]5 slalziz|e]e < g = = 3
s Egs el s | |8E|2|e|e)e H g ET] o El
= E 2 E E g r§ g g S ) s : r= 1000 EE E]
z ) = @ 1200 1187 4
g Elzlelalals 2 & £ ot 100 = -
: EHEHE E s E
& E £ ] 10 148 1
g = E Cren 100 =3 E
al+l|+|=]g g = 125 124 -
B | o e
£ El3|=|E|5(2] B E i s H
£ e Fifgr 100 100 u
g - 125 125 0
I alelelgle 22 b 150 148 ]
a mlala[2d £ 4 = Ext o a o
a E ﬁ S "?. 10 1" 1
@ B B 2 L o Fl 2. |
é 3 HEEEHE R _\‘rg_ et 0 o l
g . ] fla|gis|glE| 23 -~ B |EZ P o 0
= = a2 & |2 d 50 0 0
iy i BBz Zi o : : N
. A = =l e 8 :
i EBER| & |Ezlalz|algle| =% G 3E = £ !
35 2285 | % |IZIEIEElE|12|E] S E B [BE = ey .
ooy T =] = bt L =
LS womF R g i I = N
i val G il 2
= 2 zlelzls z 2 HE = Saadtsit Phavsas prescs ) f%“' 1“?"""‘}
Balz|zslz| £ ¢ E : :
E a8 g E { M Skt Fhsisarginit ) [N Natthapal Jengearewong)
23 % 5 Fiukd Seerms 14} Minaga
2 553 F i 2B
7 2zl e i 3|E1212(5] = i 3 § e i i
& 3 2 5E 3 = Ee s %
5 § E = & = = = B
2 3 = W owow i
g EE3E| s 2 |elalalefz| -2
- T &5 3 £
oz [ - s £
ALS ALS
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Pitot Tube Calibration Data
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Lab test duct Mumber 256:1-13-01 Stancizsd Pltot [0 BKK_FE0441 CalbeationiShest No, | C-120722-BKIK_F30562 Vemigr Caipar ID. BKK_FSO0E26
Caflbeation Shest Mo ©-120722-BKK_FS05D Cp Standand 088 [T —— e TR
Mozda G #
o, [+ o An Dag
Type S Fitol Tubie Cogficient Dista
1 0.300 0.308 0.302 0.008 0303
cspior | Sterdard photide | Type s pitor ube Cpis) Cp sl
R i w 2 0480 0,475 0.460 0.005 0478
fube Leg A B AP m P Lega Leg B
i AnmmH) (AR HiO) = = 3 0,625 0,630 0830 6.005 082H
Tast 1 A 1200 1580 0,842 - 1 0755 0750 0765 0015 0757
8 12,00 16,60 . 0.842 E 0478 0,880 0.870 6010 0475
E m o i o - & 1.085 1.080 1.005 0.005 1003
7 1275 1275 1270 0.005 1273
| 1200 16,60 : 0.642
& 1610 1510 1810 6,000 1610
Test 3 A 12,00 16,60 0,842 .
B 12.00 1560 - 0.842 B, 2
Whers b %
0,842 0842
D405 0 = There difisrert riozse diameters af 60 degrees to
each oiher; aach measured the nesrest 0 (85 mm =5
@ = o i Ao o Wl ke bkt s i,
AP @ must be <0 100 mm
1= S ] » o, =0+ 0,4+ 0,13
L et BE <00.07 = A0y + O+ gl
| }"ﬂﬁ quBJ - G i MEASUREMENT PLANE
E [C}.v {1 — Cpfd or m]
dverage deviation(d or B) = — nuer BE < .01 S s ek M@nlﬁ?«m&
age B > i ARSI Phaiseny AL —
- { M Sakesit Praisanshist | [Mriatthapel Jisrgwanaawangl
Saksit o et ;\‘ﬁ"‘fh W Fisld Soentist (4 Fisld Spasiaist()
Calbrered by y sl r}ow A s - a——— ¥ = 4 Fo——
{ M Saksit Phiasanphisul ) A MrNafthapol  Jargeareasnng)
Flgld Sciarfist (4) R ———) P 52 G 81038 1421503
Py 280034 (0900 03
DIGITAL TEMPERATURE CALIBRATION DATA SHEET
DRY GAS METER CALBRATION TEST REPORT Calibrabion Cete 122 Ambiant Temperaturs [*0) u

Callbration o1 Date | 12 23 Bartretrc Pressure { mmHg ) 5B
Nent Callbratian Date ; 12 Jan 23 Ralgthve Humidhy 5] 0.0
Tampemsture ('C ) 0.0
Dy Gag Meler Dala Befemics Doy Gag Mater Dty
Calioration sheist No.. C-120722-BHK_FS0563 Serfal Mo, 1607008
DryGes Meter Mo, BIK_FSDSET Mol Mo, SHESERER-OCE
Carsals Sefalto.: 1616011 Comecian Factar {¥r) | 1.0060
Bdadded Mo, HE-B2CY Hewd Calioratan Date 702z
iy G Mctar
Referance Dy Gas Meter Calbation Dy G Matar
Coreotion
W TLiters) Ti i (L) m Ta A, T Factor
Frl Wit Tutal a) Finat et Total (= ey (54 Te)
2000 o0.o0 an.on 260 042 0,80 3042 o =0 20 09865
000 n.og .00 260 30.45 non 045 =0 =m0 ;|0 oaat
B0 [ 60.00 260 1 56 [T} 8156 0 E) T 00871
) i H0.00 6.0 il 55 [T} 6155 =X e e 00672
2000 n.oo ao.on 260 2222 n.eo BEPZ chel = 20 DENE
T .60 40.00 6.0 5225 000 = X a0 w0 08916
Ay [T

¥ = et of meding af rerence oy gay matar &9 dy pas metar | Axerance for moialal 4+ 002 Ao avemge.
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Digtd Temperaura D BiIC_FS0563

Referance Temperaune D0 B<K_FS0603

Conscle Seral Mo 106011 Seridl Na TEIE
et ACBLCV sl FLUKE 714
Meat Calibrate 6 l22
Lo Reference J’:mrbamur& Drgtal Te::r\smm E."_m F—
Stack o a o
] %5 o
)] ] 1)
00 w -1
150 148 -1
i) 199 -1
i) 8 -2
a 0 -1
500 490 E]
1000 ea3g -1
1200 1198 -1
Prate 100 el -1
125 124 -1
80 145 -1
Fitst 0 “ -1
) 124 -1
160 144 -1
Eat 1] a a
10 9 -1
0 19 -1
Water o a o
25 M =1
&0 Ll -1
ALK 1 [ 0
% M -1
] L] i
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Rutameter Calibration Repart
Calitwstion Dute 12-md-22 ‘Relutive Humidity (% ) E 70
DRY GAS METER CALIBRATION TEST REFORT
Hatnmseber T E EEE FROSE Burensetic Pressure (mmsHg) 755
3 Caflbratan of Gats . 3 Jui 22 Bartmaric Presairs | mmHg ) 756
Cabibeatlon Shest Mo - | C-I20722-BEE_FS0563 Temperntare (€'} i 304 e Callbration Date 13 Jan 25 Reélative Humidity (%) E20
ary E ‘P‘.’*"in. i : Tempsratre (G | a1
Dry Gag Mster Dol Befapse Ovy Gag Moter Daly
Biwad E Biog Wi i Hklpia e Calltiraian shest No.| C-030722-BKK_FSO0514 Ratrence Ory Gas bater IB: BIGLFS1128
Sarinl Mo, E 120058 m E RYQO_FS0e Dry Gas MatarNe BI¥_FS0514 Garal Mo, A2003240
. Canpola Sarial Mao.: 1503008 Comactan Fastor {¥rl 1.0460
TR Tadel No. KCAZCY et Calitiratian Date 2N 23
Retnmeter Actunl Fiswrste {cendoy Actund Flomrain st STF
Dry G Matar
s i - Returencs: Dy Sas Weter Calbraton Dy Bas Wit
Fhondineg e minh 1 3 3 Avg, {ecimin) Py y: vt
1000, 1086% 10959 10843 1EsE T |LitRrs) Tr N Liters) T Ta Az, Tm Faotar
(e 16367 18598 16408 Bis.G Final il Total (=) Final witial Tatal oy i oy (h8)
2000 — p— T E— P 30.00 [ 3000 3.0 2453 (T3 2053 500, T A 10167
.00 o.oo 34n 29.87 oo 24967 ano ann ang 1.0071
20 26573 26625 26408 26802 4G
Go.on n.on ECH ] 69.09 ooa 59.09 =o ann ann 1.oie2
2 253, 261 § &
o e e et i s 60.00 .0 3.0 5952 [ 54.62 10 310 aa 10135
40,00 [ ETI] 606 [T} (I 30 Bl 3 [EGE]
.00 [ Fan ([ T .02 ETI B ET] (RIE]
33000 g, LIH53
2 A .o
g ¥ = Ratio of reecing of rafmncs ooy gea mefer dn Oy gea meter | inGmiacs for i
2 000
£ 2000,
'] - ‘./
E 15t - :
£ /” = L0128 + 4,545
" 3 e
g oo wonsser EaaE i R S I N o
s
- Ihv Praciert Sumkisn ) W Wichen Choonhars:
Fieid Ecientst (3]
. s L 10 210 2au E a0 iz it
Rotemeter Rending (echmis |
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Ruomameter Calibration Repart
DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Culitwntiva Tain 1 522 Rebativn Hansidity (%) 21
Calbration Date: VG2 bt Temparature {"Ch 3
Bntsmnrter 1T 3 BEE_FE0515 Farnmtic Prossrs fmadg 756
Caltration shest Mo C-OMTZLEWIK_FS0514 Ralative: Humnicty %] 62 &
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Trim ulpment Data
Consle Serid Mo 1503008 Seridl Ho 201090006113 AN
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T T Ei = -
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25 5 o
) ] Resdinglecmia) 1 2 3 Avg {eefein)
00 [ i 1058 1052 1055 1032
150 2
200 2 150 [£:5] 1572 1568 1574 1555
5 25 2 il 23 24 2 204 1683
20 am 2 o e po= ey o -
=0 502 3 5| 3 2575 =L % 4 2515
1000 1003 3 300 3078 081 RS B 005
2t L = 351 a2 4621 824 T ] 4531
Frote 100 101 1
125 126 1 400 4123 4125 HLE 4122 s
150 152 Z 450 4652 4615 4652 4647 4532
Filter 100 101 |
125 128 1 o EIEL] slag 156 S158 sh2e
150 162 z
Exit i o o
10 o o -s B
0 o o 5 £
IMetar il o o E’ e
5 5 [ B - |
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il 5 1 = L] +* Be-nopm
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i 18 2 308 dan s -
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ALS ROTA METER CALIBRATION RESULT OCTOBER 2022 ALS ROTA METER CALIBRATION RESULT OCTOBER 2022
Rotameter 10, Calibration Date Regression Result Coefficient (R’) Rotameter 10, Calibration Date Regression Result Coefficient (R")
BKK_FS0577 0 et 22 ¥ = 10202 +0.1876 1.0000 BKK_F51025 0 Cet 22 ¥=1.0018x + 10776 0.6887
BKK_FS0579 0100t 22 ¥ = 10078 +0.4789 09998 BKK_FS1027 010t 22 ¥ = 10053 + 0.231 08385
BKK_FS0583 01 ot 22 ¥ =1.016x + 03622 1.0000 BKK_FS1028 01 et 22 ¥ =0.9792x - 60.312 0.6982
BKK_FS0584 01 Cet 22 ¥ = 1.0036x +2,2262 0.6897 BKK_FS1028 01 et 22 ¥=0.0035x + 08234 1.0000
BKK_F50585 010t 22 Y= 1018%x - 56476 08997 | BKK_FS1030 01 Ot 22 = 10039% + 0515 0.8ges
BKK_F505686 01 0t 22 ¥=1.0085x-1.1524 06995 BKK_FS1031 01 0a 22 ¥ =1.009¢-79.205 Dgess
BKK_FS0587 01 0t 22 ¥ = 1.013x- 36618 09996 BKK_FS1039 01 Ot 22 Y =0.9967x + 4 5048 08998
BKK_FS0588 o1 oet 22 ¥ = 1.0154x +4.8367 0.6999 BKK_FS1040 01 Cet 22 ¥=0.0936x + 32684 0.8898
BKK_FS0568 o1 Oet 22 ¥ = 0.9918x +4.8060 0.6859 BKK_FS1041 01 Ot 22 Y= 1067 - 1.9 1.0000
BKK_F30580 01 Ot 22 ¥ = 1.0038x - 04857 0.8996 BKK_FS1042 01 Ost 22 Y= 1.0019% + 21571 10000
BKK_F50561 01 Oct 22 ¥ =0.9705x - 82174 0.8988 BKK_FS1043 01 Ot 22 ¥ =1.1560x - 96.4 08412
BKK_FS0582 01 0ct 22 = 0.0646x - 37 642 0.0985 BKK_FS1044 01 et 22 ¥=1.0318x - 0, 0,899
BKK_FS0593 01 Oct 22 ¥ =0.6767x - 58,445 0.5968 BKK_FS1161 01 Oct 22 ¥ =1.0126x + 07736 0.9999
BKK_FS0584 01 Gt 22 ¥ = 08902 - 62.87 05858 BKK_FS1162 01 Ca 2z ¥ =0.9684x + 26357 0.6805
BKK_FS0585 01 Oet 22 ¥ = 1.0249% - 98.162 0.6999 BKK_F51163 01 0t 22 ¥ = 0,977 - 55.03 0.9987
BKK_FS0585 01 Oct 22 ¥ = 0.9843x - 26,808 0.5891 BKK_FS1164 01 Ot 22 ¥ =0.9914x + 08427 0.8867
BKK_F50597 01022 ¥ = 0.8802x - 61653 08978 BKK_F51165 010t 22 ¥ =0.98093x + 85818 0.9988
BKK_FS1004 01 Oet 22 ¥ = 09762 +11.724 0,582 BKK_FS1168 01 gt 22 ¥ =1.0031x- 77881 0.6896
BKK_FS1005 01 Oot 22 ¥ =1.0081x +1,5143 1.0000 BKK_FS1200 01 et 22 ¥=1.0313x - 0.4602 0.6895
BKK_FS1006 0100t 22 Y= 1.088x - 28327 08999 " BKK_FS1201 01 ot 22 Y 1004554015 0.8908
BKK_FS1007 01 Oc 22 ¥ = 08617 +1.6562 1.0000 BKK_FS1202 01 Ot 22 Y= 0.8702% - 44.156 " p.gass
BKK_FS1008 010t 22 ¥ =1 0132¢ +0.7207 1.0000 RYG_FSO187 01 Ot 22 v = 10038x- 0,179 0,8989
BKK_F51008 01 Oet 22 ¥ = 1.0132¢ +1.1633 0.9860 RYG_F50198 o et 22 ¥ =0.9984x + 21.757 10000
BKK_FS1010 of Oot 22 ¥ =1.0033 +0,5758 0,699 RYG_FS0199 01 Ot 22 ¥=1.0577x -1,7488 1,0000
BKK_FS1011 01 Cet 22 ¥ = 1.0234x +0,1750 0.6a%6
BKK_FS1012 01 Ot 22 ¥ = 1.0106x - 2.0048 0.0997
BKK_FS1013 01 et 22 ¥ = 0.0677x - 35851 0.8897
BKK_FS1014 01 Ost 22 ¥ = 1.0021% +0.3148 0.6998
BKK_FS1015 01 Out 22 ¥ =0.9994x + 1,786 1.0000
BKK_FS1018 01 0ut 22 ¥ = 1.0105% - 80.256 0.09%8 Raview By Wik Cho Bevived By -ﬂdﬂ:
BKK_FS1017 01 Ost 2 ¥ =0.9995¢ + 0,648 1.0000 {0 \Wiehan Ghoarharal) T ———
BKK_FS1018 of et 22 ¥=1.0011x +1.1786 1.0000 i i s g PR
BKK_FS1013 01 Ot 22 ¥ = 1.0023x - 68.424 0.0996
BKK_FS1020 01 Ot 22 ¥ u 10547 - 0.666 06998
BKK_F51021 o1 Gt 22 ¥=1018¢- 33286 0.6998
BKK_FS1022 01 Oct 22 ¥ = 0.9932x - 57.035 0.8986
BKK_FS1023 01 Oot 22 ¥ = 1,008 + 0,017 0.8829
BKK_F51024 01 Ot 22 Y =1,0042¢ + 04085 0.0997
BKK_FS1025 01 st 22 ¥ = 1.0132x - 88507 0,099
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MANUFACTURER + HORDA MODEL L APHA-ZTD SEHI"\L NO ————
STANDARD GAS CONUENTRATION {PPM) 61 RN CYLINDER N0 734373 TEST VALUES
CYLINDER PRESSURE {psig) : . CERTIFIED DATE 12/05/2020
— HO, | THC Analyzer { APHA - 570 ) uMIT EFORE AFTER
CERTIFIED BY & AIRGAS EXPIRED DATE : 12/05/2028
1
TEST RESIATS s
TEST RESULTS
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3 An.00o 120 [
& oo A0,000 TR afgin ¥
AVERAGE %) €99 3
2
o L
L]

15 |Span Gas

Gas H .0

Herrnt

Femark beint tem

INTTHETI IR

ialnten

Referonce EX-EM-Z1

oy

fhenlior APHA-3TO Cperslion Wenual Fage F5L

stasiduRnAunTs

warmaduluntg

] o4 Lo e =
Gruies wiewn nadndunmnrvislwni

CALIBRATED BY

T

5107

CHECKEL BY ..

?63.‘; aaaur

Faanvrdayea o uomalnifsnda o

L2 571605 5T/5:88 by 1,740 e uessFedvas cemuaen b neeon 10600 T (2-268-0817-13 Teasre 07-80-1850

el

N

TImAKAY NSS"!C_II_YF .

[EEE TS

el

o]

win 161 /65

Lngmoeng|iEnalse,

FO-EN-EQT RO (8- 1E




MULTIPOINT CALIBRATION REPORT

ALS
(1 Date A=dul-22 Name NOx Analyzar
CALIBRATION REPORT
HORIBA Modal APNA-ITD
Calibration Date 1-Jul-22 Equipment ID BKK_FSO758 Serial No. HT3KYTHM D BKK_FS0787
Equipment Name FID Anatyzer Basalina Mocon Calibrator Merutachurer Telodyne AP1_ Model 700
Madel 9000H Sedal No. DI1SEFQ047 Serial No. Lt
Std.Ges Cone.(ppm) 153 Gyiinder No. Det9ez Std, Gas Concentraton (PPM) 55.88 Cybndar No. BNO027222
———— pr—— — prp— Cylindor Prossure (psi) 1800 Cartifiod By Alrges Inc.
Cartifled Dato §-Feb-22 Expired Date 8-Fab-30
CALIBRATION RESULTS pont CALIBRATION RESULTS
el | ActualNO | Emord0 | %EmornD|  AchelMOx | ErorNOx | %Emor nOx
Boint CALIBRATION RESULTS ZERD (13 (VR[] (VR[] oo (1% [1) o 15 ]t}
Ideal Actual Error SEmor 1 10000 | 9810 030 e 10100 100 100
ZERD 000 i 0 0.04 2 200,00 188,60 -1.40 070 20130 130 065
SPAN 193.00 19275 025 013 3 200.00 200.00 100 -0 20020 080 027
AVERAGE (%) 0,04 4 A00.00 40210 210 053 20050 050 4013
AVERAGE (%) 0,14 027
200
180 ===
160
140 400 -
120 —— |t
100
a0 a0
B0
40 —8— Actusal
20 200 —*
1]
a n 40 &n an 100 120 140 kl: ) 180 2m m
o
1] 00 200 300 400
Calivrated By Approved By
e e Acksl HO s Ackunl MOX
{ Mr. Apisit Sing-ha ) (Mr,Sarayuth  Jittranont ) - fovid
Field Environmental Scientist (4) Assistant General Manager Cl By Aep By
ALS Laparaiony Graug = %/ — ( E;
{Me.Jirawut  Sakam ) ( Mr.Sarayutn  Jittranont )
Field Environmental Scentlst (3) Assisiant General Manager
ALS Latorsfony Groue
FORM NO: F 06058 REVISKIH NO.: - IS5UE DATE: (20ard
ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
o Dats 1-Jul22 Name NOx Analyzer G Date 1-Jul-22 quipment Name NOx Analyzer
HORIBA Model APNA-370 HORIBA Modal APNA-370
Serial No. TAVBE544 D RYG_FS0272 Sarial No. NVOER3YH quipment ID RYG_FS0458
Manufact Telodyne API Model 700 Tolodyne API Maotlel 700
Serial No. 847 Serlul No. 847
Std. Gas ¢ (PPM) 56.88 Cylinder No. GNO027222 Std. Gas ¢ (PPM) 55.88 Cybinder No. GNO027222
Cyiindar Pressure (pai) 1800 Certifid By Airgas Inc Cylinder Pressurs {psi) 1800 Certifisd By Airgas Inc.
Cartifled Data 8-Fab-22 Expired Date 8-Fab-30 Certtflad Date 8-Fab-22 Expired Data B-Fab-30
CALIBRATION RESULTS e CALIBRATION RESULTS
|deal | AcualNO | EmorNO [ %EmorNO|  Actual NOxe | EmorNOx | %Ermer NOx \deal | Actual NO | EmorNO | %EmorNO|  ActusiNOw | Emor NOx | %Emor NOx
ZERO | 000 0.08 0.05 0.0 0,10 010 0.10 ZERO | 000 .05 0.06 0.06 010 010 010
1 100,00 2910 0.80 0,80 100,10 010 0.10 1 100,00 9550 050 -0:50 101.80 180 180
2 200.00 168,60 -140 -0.70 100,00 -1.00 050 2 200.00 188.70 -1.30 -0 10870 030 EINE
3 A00.00 208.70 -1.30 D43 30050 .50 oA7 3 A00.00 a0 1.0 037 A 50 150 (V)
4 40000 | sea.00 200 0,50 390,70 -1.30 033 4 40000 | 40130 1.30 .33 398,90 140 .28
AVERAGE (%) -0.50 -0.09 AVERAGE (%) 0.08 0.39
A0 400
o / " /
200 / 20
. / B /
a T T T T ]

—s—ldeal  —s—Actuad O —8— Akl NOx

Approved By

= Sav'y

(Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Latoratory Sroup

FORMMO. F 05058 REVISIONNO.: - IS5UE BATE: 0204/12

100 200

300 400

—a— sl —e— Ackul HO
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Cailbrated By

{ Mr.dirawut  Sakam )
Field Environmental Scientist (3)

Appraved By

=FiF

{ Mr.Sarayuth  Jittranont )

ALE Lsbratony Grous
FORM HO: F 08056 REVISION NO.: - |SSUE DATE: (20402




£ 2520 by Agdant Teelmolagies

Aglart Crasslab Complisncs Servicas

ALS T T m———— Certificate of System Qualification
GC-0Q + GCME-0Q
[ Dats 1-Jul-22 Hame NOx Analyzer
: - Systorm ID: RYG_ENI138
SerintNo. — ROGKPVTT L RYQLFS0I6Y Crganizelian Mams: ALS Labaratory Group { Thatand ) Co Lid.
Callbrstor Manufacturer . il Model 10 Organization Locaban Tembal Eluak Daeng, Amphos Plusk Daang, Rayong, 21140, Trakand
Serial No, 047
Std. Gas Concantration (PFM) 5588 Cylinder No. GNoo27222 Dete: Fobnsary 2, 2021 11:38:25 AM
Cyfinder Prossur (psi) 1800 Cortifiod By Argas Inc. O Neme: P -
Cortified Dato 9Fab-22 Expired Duto S-Feb-30 EQP Revision: GC02.50, BEMS 02,50
CALIBRATION RESULTS Orveral Cualficaton Slatus: Fass
Point
Idsal Actual NO Error NO WEmor NO Achal NOx Emor NOx | %Emor NOx
ZERO 0.00 010 010 oA 0.0 oA 010 System Inspection ond Basic Safety and Operation
1 0 O G ) -1.20 -1.20 101.10 140 1.10 = :
2 2000 2iH A 160 0.50 201.50 1,60 075 R !
3 0000 290,40 0D -0.20 0260 2,60 087
4 A00.00 39810 -1.80 047 A01.90 1.90 047
AVERAGE (%) -0.18 0.66
A -
/ Name; STET ity e =
Sl = . _
Setpoint Status
200 - S—
Selpoint
Inlet Pressure: I:Té?- | psi
e e
ACCuracy;
o Aglenl Resammmen:
i = = S i A ey g S ————
Overall Inket Pressure Accuracy Tesl Stelus
e les —e—AcliE MO —e— Akl NOW 2
Pass
GC Ovan Temperaturs Ascurscy
Br W A 7B - E
/ﬁ} [ Date: Eebrupry 2 2021 11:38:25 AW
(Mr.Jdirawut Sakam ) (Mr.Sarayuth  Jittranont ) Systam RYE_ENNZ6
Field Environmental Scientist (3) Assistani General Manager Page 1412
ALS Latoralory G
FORM MO FOS-055 REVISKHHIHOL - ISSUE BATE: 020452
2020 by Agllant Technologes Agilant Crasslab Compliance Sarvices B 700 by Aglent Technoiogses Agilent Crosskab Compliancs Services
B Al Rt Owerall G Dven Tamparature Stabillty Test Staue
2! A [Fasa — 7
i el e e e e e 4
Tamperatura: Log Amp
Adaracy! . ) -
Aglent Recommandad: 1 Teerd C wn F"im SRR il __sf:__ e e e
y Narma: BT
Data for this setpoint was entered manually. SRUNL A
Reascn Mo [ats Logging Software Overall Log Amp Test Status
Setpoint Status: o ey - | [Poss ) i
SetpaintActual RFPA
Tamperature; l1ono 1398 I"c
* f sicid Tisiled Comiiration]
Acoureny: - ' Meme:
Agilent Recommended: ia= .}"'” % setpoint in K i TR
= o % seigointin K ¢ fa ) Satgin Blatus: d e : ;
Dats for this setpoint wes entered manuaily. - Ranu! 1050 L miz Pif Ater Flue Minisag: RFPA VaRags:
1 Tmyv |a7 v
Reason: Mo Dulw Luoging Softvare - . 2 pmsy e
Agfan Racomnndod: H
Overall GC Oven Temperalure Accuracy Test Status
e 2 FET | Overal! RFPA Test Status
i | S L i T L ] :
P

GG Oven Temperature Stabliity
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Setpoint Status:

HetpointAvange
Temperature: [RLE T I
Slability: o0 |
Agliert Recommended:
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Rezson: Wo Deta Lopping Software
Dt Fabrusry 2, 2007 11:33:25 Ak
System it RVE_ENOTIS
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Tune Ei
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Setpoint Status:
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SITHIPORN ASSOCIATES CO.,LTD,
CALIBRATION LABORATORY

A51-45171 Sirdnthom Rd  Bangb Bangpiudl Bangkok 10700 THAILAND, NSC-TISITIS 1725
Teli-2435-8800  Fan.0-2433-1679 emalicalc + am - hitp:// ithi £om
Cert. No. : ACCZ2000
Pages : lof3
. . .
Calibration Certificate
Equipment : SOUND CALTBRATOR
Manufacturer RION
Maodel : NC-75
Serial No.: 35002736
1D No.: = RYe
Condition As Found : GO
Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD,

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

D ) | cviewar assfons .
Ambicnt Temperature : {230 £3 ) L I ST »
Pressure : {103 43 ) kP'n 1 _—

Relutive Humidity : {500 =20 ) % APPT

Received Date ; 05 JANUARY 2022 s

Culibration Date : 10 JANUARY 2022

Bhute of Tesue ¢ 13 JANUARY 2022

Calibrated by : Natlikom Pisutpaisan
Approved by : m
:; .
{ Thanakul Petchurai )

[Tuis certifieute is issined in accondance with the requinaments of [SCHEC 17025 siandard, Ty 0ol be reproduced
wdlier thanin full, exeopt with (e prior written approvil of the head of Calibration | aboratory.

QF-TS | 2-04-[14-0 20

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Cailirtl ey CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na, : ACC22001

Job No. @ VCGSACDO40

Pages : 2afd
Calibration Procedure : CP-ACH3

Calibration Method :
This equipment was calibrated by based on TRC-60942-2003 Stendard.
The sound pressurc level, frequeniey wnd lotal distortion of the sound calibralor was messured sing the releronee

microphone.

Condition of this result of calibration :
1. Relerence Standard Tnstruments

Instrrment Maddel Serkal N, Cert, Na, Due Dute
‘Wavetorm Genemtor 335118 MY32302742 EF-001 1-21 10-Feb-22
Diigrital Multimeter 33461 A MYS3ZNN04  EEL BP. 050264 10-Feb-22
Drigital Multimeter 33461A MYS3XNNT6  EEL.BP, 030264 08-Feh-22
Digrital Multimeter 1346814 MYs0024273 1-15180725251-1 15-8ep-22
Programmable Atienuator MAT-10T0D GZ1001 14 1500-07TT4E 08-Mar-22
Condenser Microphone 4180 2977900 Ad-1008-21 05-Feb-22
Measuring Amplifier NA4IKAI M Sa0445 AA-3003-21 16-Feb-22
Audio Anulyzer AVR-3360A  VI44RG06S EF-0010-21 10-Feh-22

2. This result of ealibration wis found wecurate as shown o date and place of'calibration for this ealitrated item anly.

Bl:

3. This cenificate is traceable © the i ingenl system of unit
3.1 Nutionul Institute of Metrobogy (Thailand ),
3.2 Thudland Institure of Seientific and Technological Research (TISTR).

QF-TRI2-D4-04-4020464 m




?I‘TH IJ P]OR N/ SITHIPORN ASSOCIATES CO. LTD.
S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACC22001

Jobi Nu. 1 VOESACTH0MN

Pages @ 30r3
Result of calibration ;

1. Sound pressure level

Specified sound Messtired | Deyiated Tolesanee |
pressure lovel vilug valoe Uneertainy timit
(dH) (dl2) 1dB {(dB) By
94 3,99 “0.01 014 (.40
2, Frequency
Specified Measured Ihevisted Tolerance
Frequency vitlne vailue Uneertningy lirmit
{Hz} (Hz) () (%) (%)
1000 10000 0 [ o |
3, Tatal distortion
| Messured valus (%) | Uncerainy %) | Tolraa B {9) i
028 0,10 | 30 |

The reponed uncertainty is based on s standurd uncertainty multiplicd by

orany value Tallowing cabeulati

covermge factor & = 2

providing a lavel of confidence ol approximately 95 %

End af Calibration Certificate

DETRI-UA-M-02066

= 2Pty

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Slrinthern Rd Bangburry, Bangplue Bangkok 107080 THAILAND. NSC-THSITIS 17025
Telp-2435-8000 Faxi-2433-1679 e-mall:cal o At ithip om O

Cert, No. : ACLI2028
Puges 1 1ol

Calibration Certificate

Equipment : SOUND LEVEL METER

Munufacturer : RION

Maodel ¢ NL-42f Microphone UC-52 / Preamplifier NH-24

Serdal No.: OG0T/ 1BR466 1 01735

I No.: RYG FS404

Condition As Found : GO

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

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

Lacation : . | R Pirbeons fj I
Ambient Temperature : (230 £3) o l PR
Pressure : [ loL3 1) Py -

APPROVED BY. .
Relative Humidity : (500 +20 ) % bl

MEXT CAL. DATE ...,
Received Date : 05 JANUARY 2022 A
Culibration Date : 10-12 JANUARY 2022
Date of Issue : 13 JANUARY 2022

Calibrated by : Mathakor Pisutpiizan

L)

{ Thanskul Perchurai )

T'his eerti i ssued in

with the requi ol ISOMEC 17025 sandared, may nol be reproduced
wther than in full, cxeept with the prior written approval ef the head of Calibrgion Laboratory.

QF-TSI2-04-4-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

BN AN CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert, No. : ACL22028
dob No, 0 VUASACHMEB
Pages ¢ Zol¥
Caulibration Procedure : CP-AC-0]

Calibration Method :

Thiz equipment was @librted by based on IRC-61672-3 (2013) Standard for sound Jevel meter (S1M).

The SEM had fosts mo A ical and Flectricnl signal fests of weighting with Anechoic chamber and Referenee
Standurd Inssruments,

For tests results of cush fterms were made by observation of cach Instriments display and also with SLM's display.

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

Instrument Misdel Serinl No. Cert. No, Due Date
Waveform Generator 332104 MY48017076 EF-0012-21 10-Fely 22
Wiwefarm Generator 33s1in MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 3MBIA MYS3220H04  LELDP. 050264 10-Feb-22
Digital Multimeter 334A1A MY353220076 EEL.BP. (30264  0%-Feb-22
Digital Multimeter 414 MY 60024273 1-15180735251=F  15-Bep-22
Programmable Attenuator MAT-1070 A2100114 LA0O-0TTT4E 08-Mar-22
Comdenser Microphone 4180 2977900 A= 100821 [5-Feh-22
Muszsurime Ammplifier NA-42KAL 34560495 AA-3003-21 16-Feh-22

2, This result of calibration was found accurate as shown on date and place of calibration for this calibratod irem only,
3, This certificate s tracesble 1o the i bonal sy=iem of unil madnteined an

3.1 National Institure of Maotrology (Thailand),
3.2 Thailund Instiluie of Scientific and Technological Kesearch ([ISTR).

QF-TRI 2-04-44-120 04

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
LERQGIMNES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22028
Job No, : VOGSACEIMI
Pages  : 3of¥

Summary of Measurement Result ;.

Uncertainty | Muximum-permitied

Paramoeter Poss Fail uncertainty of
i measurement (dB)

1. Absolute sensitivity v = 02 NiA

. Self: d nolse v - 02 NA
3. Acoustical signal tests of frequency weightings

125 Hz v - 0.3 0.6

1000 11 v - 03 04

2000 He ¥ 0.3 0.7

4, Flecirical signal tests-of froquency weighrings

For 10 Hz fo 4 K1z v 0.3 0.6

For>4 kHz 10 10 kHz v 0.3 0.7

For > 10 kHz to 20 kHz - - 1.0

5. Frequency and time weightimgs at | kiHz v 0.2 02
5. Long - term stability v 0.l [l
7. Level linearity on the reference level range o 02 03
5. Level linearity ieluding the level range control v - 02 03
9. Tone burst response v = 02 03
10, Peak € sound level v 0.2 03s
11, Overload i v - 0.2 025
12, High level stability i = 0.1 LA

QF-TSITHAM-020664

o Bl




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
= 5 CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BESHCLATES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ACL22024 Cert. No, ¢ AUL22028
Job No. @ VOGSACHIM0 Job Mo, @ YOBSACUB4)
Pages ¢ 40l 8 Pages  : Sal8
4. Electrieal signal tests of frequency webzhtings
Result of ealibration ;. Weighting nerwork response with relative o | kilz,
1. Absolute sensitivity Frequency Devintian from various frequency Weighting response curve {dB}
Reference Measured Aggoptance {He) o Coureight Aiwaight M;fpumw
Acoustic Signal Valve: Deviation Limit Limits
(dB) (dB ) (dB ) (dB) 63 0.1 0.1 01 230
93.9 (83.96) 93.9 o0 0.3 125 (.0 0.0 0,1 45
250 0.1 0.1 -0.1 1Y
2, Self-generuted noise SO0 {11} 0.0 =31 a5
o) Norasal ok o0 ) U] 04 =10
- 2000 0.0 i n.ao =24
Mmr;;f ]“‘“”“ 4000 00 0.0 0.0 w540
45 BUOG 0.0 L) (0 5.0
2.2 The microphone of the sound level metor was replaced by clectrical signal input device. 5. Frequency and lime weightings al 1 kHz
Feedpendy Mzajnred yus 5.1 Frequency weightings ut 1 kllz
Weighting (o}
- Measured Devimted Accepionce
i) Frequency Value Value Limits
Ul L Welghting (4R} (dR ) (dn)
i A - weight 940 [T £
C - weight 910 0.0 £02
3. Aeoustical signal tests of frequency weightings Fim a0 00 o
Meter free-field acoustic response at a level of 84 dB
Treyuency Deviation from various freq ghting respanse curve (dB) 5.2 Time woighting ot 1 ki
(Hz) b Coweight AwsEh '\wa_ﬂl"-‘f—‘ Mensured Deviited Acceptnoe
Limils Frequency Value Value Limits
125 0.1 02 4z £135 Welghting (B ) (4B ) (B )
10100 0.0 0.0 0.0 +1.0 Fast a0 ] =
B 1.4 .1 0.1 =5.0 Show 4.0 0.0 +0.1
Leg ud.0n o 4.1
6. Long - term stabiliey
SLM Dizplay | S1.M Display Devinied Avceptance
Freguency ot il o final Value Limits
Weighting (dB ) (dn) {403 ) (i)
A - weight L0 4.0 oo +03
QF-TS 1 2- -4 -02064 QFTS12-04-04 4070664
> £Lr > 2L

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
ESERR R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22028
dub Mo, VCRSACH040
Pages  : Gul§

7. Level lincarity on the reference level range

Aditicipaed Maasured Drevinted Acceptaneg
Value Value Walus Lanits
(dB} (dB} LB} (di )
137.0 137.0 0.0 =11
136.0 136.1 0.1 R A
135.0 135.1 0.1 =11
1340 134.1 0.l =4y
133.0 [EEH( 040 1.1
132.0 1320 0 + 1.1
13100 1310 o + 1.1
1290 1290 (0 411
124.0 1240 .o + 1.1
119.0 119, o1 * 1.1
1140 1141 0l L1l
109.0 109.0 L 1.1
104.0 104.1 i1 1.1
9.0 99.00 0.0 1.1
9.0 94.0 0.0 1.1
B0 89.0 0140
E4.0 B0 0.4
79.0 6.0 0.0
740 740 Lo
69,0 G9.0 001
4.0 4.0 0.0
9.0 94 oo
s4 540 0.0
49.0 49.0 0.0
44,0 4400 (X
39.0 9.4 an
34.0 4.0 0.0
300 0.0 L]

29.0 29:0 no
280 281 n.1
270 1 0.1
26.0 26.1 0
250 251 0.1

QF-TSI 204044120661

— 2L

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BASRENE CALIBRATION LABORATORY

Continuation of Calibration Certificate

B, Level linearity including the level range control

Cert. No, 1 ACLI2028
dob No. 2 VORSACHDM0
Pages r Tol¥

Anticipaed Measursd Deviated Accepance
Range Value Value Value Limits
(dB } (dB) (dR} (dB}
Ao 4.0 94.0 1.0 4111
9. Tune burst response
Time Tong burst Anticipated | Measured Devinted | Acceprance
durntion, Th Cvele Value Value Value Limits
Wi (ms) (R} (dB) (4B ) (dR )
0.25 ] | D80 1079 -0 153-50
Fast 2 3 117.0 1168 0.1 ]
00 EO0 1340 1340 0.0 1.0
i 8 1080 108.0 040 153750
Show
200 Bo0 127.6 127.6 0.0 =10
.25 1 99.0 8.8 N2 1.5:-50
SEL 2 4 168.0 107.9 .1 LOs-25
200 800 128.0 1250 L =10}
T, Peak € sound level
Kumber of cyele Auttigipated Measured Deviated Aceeptinee
in Value Valug, Lepeak| Value Lirmits
test signal {dB) (4B} {dB ) {dn )
Conti 133.0 133.0 L0 =
One 1364 1364 0.0 =30
Number of cycle Anticipatcd Menstrod Dhevinted Acceptance
i Vialue Vishue Walue Limits
tesd signal i di} {dii | LdE ) (dB |
Continuous 1330 133.0 oo
Paositive half eyele 1254 1351 3 +2.0
Megative half cyele 1354 135.1 0.3 +2.0

P18 204U

=2l




SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
b CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22028
doh No, : VOASACH040
Puges @ Rolf

. Chverboud indication
Measired value ( dB ) Devinted Acgeptanee
Positive MNegutive Value Limits
ane-halfeyele | oae-halfeyele (dB) {dB )
35 89.7 h2 +1.5
12, High level stabiiity
SLM Display | SLM Display | Deviated [r—
Frequeniy ol imitial an final Walug Lirmits
Weighting (dB} (dB ) (dB) (dB}
A - weight 1370 1330 0.0 0.3

Thie reported uncertainty 1= bused on o standand uncertainty multiphied by eoverage facror & =2

ar any valne following caloulation, providing a lavel of confidence of approximately 95 %

— Enl of Calibration Ceriificale

OF-TRE 204120064
> £Z4

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-45111 Sirinthorm Rd, Bangbum, Bangplud Banghok 10700 THAILAKD NSC-TISITIS 17025
Tel.0-2435-8200 Fax0-24323-1679 e-maitcalc ithipt hitps ithig

Cert. No, : ACL2I11E
Pages 10§

Calibration Certificate

Equipment : BOUND LEVEL METER

Manufacturer : RION

Model : NL-42¢ Microphone UC-52 / Preamplificr NH-24

Serial No.: 01122578 / 143486 7 22620

1 No.: EYG FSO017

Condition As Found : GoOn

Customer : ALS LABORATORY GROUP {THAILANDY) CO,, LTI,

04 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAK AN, KHET SUAN LUANG,
BANGKOK, 10230 THAILAND,

Location : =

REVIEW BY
Ambient Temperature : {041 *#
Pressure ! (1013 =3 ) kPa APPROVED BY -
Relative Humidity : {500 £20) Y

NEXT CAL DATE

Recelved Date @ 21 BEFITEMBER 2021
Calibrution Date ; 04-06 OCTOBER 202)
Date of Issue : 11 OCTOBER 2021

Calibruted hy : Wathnkam Pisuipaisan

Approved by : m
:/_ ¢ =
]

{ Thanakul Petchurai

This certifi is issued in with the

of ISCHIEC 17025 standard, muy not he reprodisced
oafier thai in full, exeept with the prior written approval of the head of Calibration Labaratory,

QF-TS12-M-M-020864

SITHIPORN, SITHIPORN ASS

dssoclates

JCIATES CO,LT1X
CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl. No. : ACL2I1IS
Jab N 1 VORACODT0
Papes  : 1of8

Calibration Procedure CP-AC-01

Culibration Method :

Thiz equipment wis ealihrated by based on IEC-61672-3 (20831 Standard for sound kevel meter (SLM)

Thie SEM lisd tests 1o ical and ieal signal tests of dphiing with Anechoic chamber and Reference
Stamdurd Instrments. -

For tests results of each items wiere made by observation of each Tnstniments display and also with SLM's display.

Condition of this result of calibration :
| Reference Standard Instruments ©

Instrument Mudel Serial Mo, Cert, No. Due Date
Wavelonn Generator 312104 MY 48017076 EF-0012-21 HrFeb-22
Wavelorm Generator 335118 MY52302742 EF-0011-2] 10-Feb-22
Digital Multimeser 334614 MY 3224 10-Feb-22
Digital Multimeter 3361A MYSI220076 8-Feb22
Diagital Multimeter RE46A 1997025 05-Feb-22
Progrummable Attenuatar MAT=1070 62100114 1500-0FT74E - 22
Condenser Microphone 4180 2077900 AA-HIOE-21 05-Feb-22
Measuring Amplifier NA-A2EAL 34560495 AA-IN03-21 I6-Feh-22

2. This result of calibration was found sccurate ns shown on date and place of calibration fiar this ealibrated item only,

3, This certificate is traceable to the i iomul system of unit dat:

3.1 Natfenal Tnstiote of Metrobogy { Thuiland).
3.2 Thailand Tnstinete of Scientific and Technological Research (TISTRL

QF-TS | 2-04-04-020681

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
pEIQCHALES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Now ¢ ACLZITIE

Juh No,
Pages
o t Result ;
Parameter Pass. | Fail (B} uncertainty of
measurement (AR}
1., Absolute sensitivity I - 02 NA
2. Sell: 1 nwsise: v - 0.2 NiA
3. A icnl signal fests of freg v weightinge

125 Ha v - 0.2 0.6

1000 Hz v . 03 06

2000 Hz v E 0.2 L7

4, Elecirical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 03 e

Far> 4 kHz 10 10 kHz v 03 (%

For > 10 kHz 1o 20 kilz - - & 1.0

5. Frequency asd time weightings al 1 kHz v - 0.2 02
. Lang - term stability v - 0.1 0l
7. Level linenrity on the reference level runge v 0.2 0.3
8. Level linenrity including the Jevel range contral v E 0.2 4.3
9, Tane burst response v E 02 03
10. Peak € sound level v 0.2 .25
11, Overload indication v - 0.2 .25
12, High level stability v 0.1 0.1

QF-TH | 2-03-04-0120004




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACLI11IS
Jub No. @ VCGIACDOTH
Puges @ dof8

Result of ealibration :

1. Ahsolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(4R ) (uB) fd} (d8)
3.9 (93.96) 939 0.0 H13

2. Selt-gencrated noise
2.1 Nesnol test

Measured Value
(dB )
179

2.2 The macrophone of v sound lesel meter wiss replaced by electnal sgnal input device:

Frequoncy Measured value
Weighting (dB)
A -weight 155
C - weight 208
Flut 20.3

3. Aceustical signal tests of frequency weightings
Weter froe-fiekd acoustic response 415 level of B4 di

Frequency Dieviation from variows frequency weighting resposse curve (d8)
{Hz) ) Avceptines
Flat Lo bt “A-weight
R Pyl Limits
125 L1 LX) [N} + 1.8
1000 0.1 -1 0.1 =10
EOUQ (L5 i [ +3.0

OF=TS | 20402055

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
ESERELATES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACLZI1IE
Job Ko, 1 VOMACHTO
Pages @ Sol8
4, Electrical signal tests of frequency weightings
Welghting network respanse with relanve o | kHz,

Frequency Devyiation from various veighting tesponse curve (dH)

{Hz) ; Apecqance
Flat C-weight A-weight Limmits
63 .1 .1 0.1 +20
125 01 0.0 0.1 +=1.5
250 00 (1) A1 +1.5
00 o L2 -] )8
oo 00 0.0 0.0 =10
2006 0.0 (L] (A1) L1
4000 0.0 0.0 (L21) =300
EAIGO 0 1 0l =50

5. Frequency and time welghtings ai | kHz
5.1 Frequeney weightingsas | kHz

Mensured Theviated Acceptance

Frequeney Value Value Limits

Weighting [ dB ) (dB | {dB )

A - weight a1 0.tk =

€ - weight 94.0 0.0 202
Flat 4.0 [ 0.3

5.2 Time weighting af | kHz

Measured Devinted | Acceptance

Frequency Value Walue Limits

Welghting (4B (dB ) (dB)
Fast 4.0 0.0 2
Slow 9400 0.0 10,1
Leg 94.0 00 £l

6, Long - term stabllity

SLM Display | SLM Display | Deviated Acceptance
Trequency at initial l Tinil Valug Limils
Weighting (dB ) (B ) (dR} (B}
A - weight 4.0 4.0 0.0 (.}

QF-TS12-D4-04=020664

AL .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
30618 e3 CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cert, No. : ACL2ITIR
Job No. @ VOSAACHITO
Pages L hol§

7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceplie
Value Value Vilue L mmits
di } (ds) (dB) (di)
1370 1370 0.0 =171
136.0 126.0 0.0 & 1.1
1350 135.0 0.0 =51
134.0 L340 0.0 551
133.0 133.0 0.0 1.1
132.0 1320 0.0 1.
131.0 131.0 0.0 £ L1
120.0 129.0 0,0 £1.1
1240 12440 00 14
119.0 119.0 00 £11
1140 1144 0.0 1.1
1060 1001 0.0 £1.1
1.0 1.0 0.0 £
990 9.0 L 1.1
94.0 4.0 00 1.1
890 9.0 00 111
B40 341 0.l %11
9.0 79.0 0.0 1.1
740 74.1 0.1 + 1.0
680 Gl 0.1 +1.1
B0 .0 0.4 1.1
39.0 59.1 fid Skl
40 540 0 + 1.1
490 49,0 (.4 1.1
440 440 [0 A
00 3 (. + 1.1
340 Ead) 0.1 + L1
an.o Nz 2 £
200 292 L2 k1.1
280 2ET .2 11
200 213 0.3 k1
26.0 26.4 .4 + 1.1
2540 255 [E5] + 11

E-T5 1 2-04-4-02100d

2.

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REROriases CALIBRATION LABORNTORY

Continuation of Calibration Certificate

Cert. No. : ACL2I1IR
Job N, 2 VOBIACHTO
Pages @ Tof8

. Level linearity ineluding the level range control

Anticipated Mensaired Devinted Aeceplance
Pangz Walue Value Value Lumils
{dB ) {dB) (da) (dB}
Autg 840 4.0 04 *l.1
4. Tone hurst response
Timie Toame burst Buasured Drviated
duration, Th Cycle Valug Valng
Weighting k) (di) (dB)
025 | 1079 -l
Fast 2 B 117.0 0.0
a0 B0 134.0 0.
Slow 2 B 108,00 0.0
200 800 1276 L34
035 I G989 01
SEL 2 E 108.0 0.0
200 Kl 12840 0.0
T, Peak C sound level
Number of eyele Anticpated Mumsured Deviated | Asceptance
in Value Valug, Lopeak] Value Limits
fest signal i dB ) {dB ) (dB ) {dB)
Contl 133.0 133.0 048 %
Oine 136.4 136.4 0.0 =3.0
Mumiber of cycle Anticipated | Mesued Dovigted | Acecplanee
i Value Value Walue Limits
lest sigmal (dR) {dA} {dR) | df )
Conti 133.0 133.1 0.1 -
Positive half cycke 1354 1352 .2 20
Megative half cycle 1354 13532 -2 =0

OF-FS12-03-08-020664




SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL21118

Job No,
Pages
11 Owerload indication
Measured value ( dB } Deviatexd Acceplince
Positive MNegative Valg Lumnits
one-halfeyele | one-halfeyels | (dB) (dB)
BiLG 2.6 LELS %L5:
12, High level stability
SLM Display | SLM Display | Deviated Acceplimce
Frequency at initial it final Value Linits
Weighting (dn) (R ) (dn} {di}
A - weight 1370 137.0 ik +L3
The reparted unceriainty is based on n standard Itiplied by ge factor f =2

or auy value following caleulition providing a lavel of confidence of approximately 95 %

End af Culi Ci

OF-TS12-04-04-026064

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-£51/1 Slrinthom Rd, Bangbumry, Bangglud Bangkok 10700 THAILAND. NSC-TESTIS 47025
Tel(-2435-8800 Fan.0-2433-1679 llacal Fthiph oo http /) fihiphorn.com
Cert. No, 1 ACLI2162
Pages = 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer ; RION

Maode : NI-42/ Microphone T3C-52 f‘Fmarnpliﬁq NH-24

Serial No.: 01122567 1 143473 / 22605

10 No: BYG FS0016

Condition As Found : GO0

Customer : ALS LARORATORY GROUP {THAILAND) CO,, LTD,
104 PHATTHANAKAN 41U, PHATTHANAKAN ROAD,
KHWARNG PHATTHANAKAN, RITET SUAN LUANG,
BANGKOK, 10250 THAILANL,

Location .

Ambient Temperature : {23043 ) "

Pressure | { 1013 =3) kPa

Relative Homidity : (500 20 ) L

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

This cartifionto is isswed in

ey

06 JULY 2022 HATE
11-18 JULY 2022

19 JULY 2022

Nathakorn Pisutpaisan

—

P -
{ Thanskul Petchursi )

with the requi

of TSOVIFC 17023 standard, may not be reproducad

uther thun in full, exeept with the prios writlen approsal of the head of Calibration Laboratory.

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

Assoclates

CALIBRATION LABORATORY

Continuation of Calibhration Certificate

Calibration Procedure : CP-AC-01

Culibration Method :

This equipment wis calibrated by based on IEC-61672-3 (2003) Standund for sound level meter (SLM).

The SLM had sty e A dical und
Stwncard Instruments,

feal signal lests of Fret

weighting with Anechoic chamber and Referance

Yor tests results of gach fems were made by observation of each Trstruments display and abso with SLM's display,

Condition of this result of calibration :
|. Reference Smndard Instruments

Instrument Madel Serinl Mo, Cert, No,
Wayeform Generator 332104 MY48017076 EF-0007-22
Waveform Genaton EXMEE MY52302742 EF-000§-22
Digital Multimeter 334614 MYSI2201 04 EEL.BP. (MAIZ65
Digital Multimeter II6IA MY33220076  EELME. (340265
Drigital Multimeler 344600 MYGO024273 EEL.BP (54265
Trogrammmable Attensator MAT-1070 G2 14 EP-uny-22
Condenser Microphone 4180 20770 AA-113-22
Mewsuring Amplifier NA-ZEAT 4560495 AAI00522

e Date
fd-Feh-23
{14-Feb-23
{18-Feb-23
09-Feb-23
0%-Feb-23
UF-Feb-23
20-Feb-23
22 Feh-23

2. This result of calibeation was found acourate as shown on date and place of calibration for this calihratid ilem only.

3. Thiz ceriificate is tucenblo to the

| system of nit

3.1 Mutional Institute of Metrology (Thailand),
3.2 Thailand Instinute of Scientific and Technological Research (TISTR)

QF-TRIE204-0 4664

L

—

7
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SITHIPORN,; SI'THIPORN ASSOCIATES CO,LTD.

ERRONIBNE CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22162
Job No. : VOSSACONG9
Pages  : 3of8
Summary of Mensurement Result :
Uncertainty | Maximum-permitted
Parameter Pass | Fall uneeriainty of
a8) measurement (d3)
1. Absalute sensidivity v = 02 NiA
2. Self- noise v 0z NiA
A ical signal tests of ahtings
125 He v - 0.3 0.6
1000 He v 0.3 0.6
000 11z v 0.3 0.7
4, Elecirical signal tests of frequency weightings
For 10 Hz to 4 kHr v 0.3 0.6
For =4 kHz w10 kHz v 0.3 0.7
For > 100 Iz 1o 20 kil - L0
5, Frequency and time weightings at | kHz v [ 02
6, Tomg - term stahility v 1 0l
7., Level lineasity o the reference level nmge v 0z 0.3
8. Level linenrity including the level runge contrul v 0.2 0.3
9, Tone burst response v [ 3
10. Peak C sound level v 02 0.35
1. Dvetdoad indication o 2 028
12. High leved stability v [ 0.l

QF-TS| 2040400

2k




SITHI !'-'OR N, SITHIPORN ASSOCIATES CO,LTD.
BERDELAL CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. ; ACL22162
Joh No. 1 VOGSACHIGY

Pages @ 4of8
Result ol calibration :
1. Absolule sensitivity
Reference Measured Acceplance
Acoustlc Signal Value Devigsion Limit
(G (dB) (dh ) {dB}
53,9 {93.95) 039 o 0.3
2, Self-generated noise
2.1 Movmnal test
Measured Valus
{dB ¥
15.7

2.2 The microphone of the sound kevel meter was replaced by electrieal signal inpur device,

Freguency Measured value
Weighting (di)
A -weight 126
U - welght 18.7
Flat 4.5

3. Acoustical signal tests of frequency weightings
‘Meter free-lield acoustic response nfa level ol 84 0B

Frequency Devtation fom various 1y Iespanse curve (dB)
{He} _ L f Acceptance
Flat & A
a1 ~weight ~wEighl ecn
125 0.2 0.2 02 L5
1000 D11 1.1 11 10
H00 -0 1.8 19 +5.0

QF-TSI2-00-04 020684

o Bl

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

Continuation of Calibration Certificate

Cert, No. : ACLI2162
Job Mo, VOBSACTHIEY

Pages ¢ 5of8
4. Electrieal signal tests of frequeney weightings
Weighring network response with relative to | kHe,
Fresuency Deviatinn from vasious frequency weighting response curve (dB)

i Flat Convight | A-weight A
Limiits
i3 -1 0.0 0.0 =20
125 040 0.0 0.0 ]
250 0.4 0.0 00 =15
S0 041 0.0 LAY =15
1000 04 0.4 o 1.0
2000 ] 0.0 on +1.0
A0nn ) .0 .0 3.0
soon 1Ll 0.1 i1 +5.0

5. Frequency and time weightings ot | kHz
5.1 Frequency weightings at | kHz

Measured Deviated Acceplance
Frequesicy Value Value Limits
Weighting (d8) (B} LdB)
A~ weight 8440 (0 -
C - weight 4.0 [ 102
Flat 840 (1] 202

4.2 Time weighting ot | kHz

Messured Deviated Acceptance

Froguency Value Viahie Limits
Weighting (um) (dm) (uB)
Fast b4 0.0 %
Slow 04,0 0.0 =l

Ley 94,0 0.4 -]

&, Long - ferm stability

SLM Display | SLM Display [ Devialed Accepline
Frequency al initial At final Value Limits
Weighting (dB} (dB ) (dB ) {dB)
A - waight 9.0 94.0 L 0.3

QF-TS12-0:--020645)

bl 9 4

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
PRI CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cere. No. : ACL22162
Job No.  : VORSACH62
Pages @ GolR

T, Level linearity on the vefercnce level range

Anbicipaled Misisural Devinted Acceplance
Value Value Vitlue Limits
(a8) (a8) (48] (a8
137.0 137.0 L) =11
1360 1360 0.0 +1.1
135.0 135,00 .60 =151
1340 134.0 00 £
1330 1533.0 .0 =11
1320 1320 (.0 14
131.0 131.0 00 + 1.1
129.0 129.0 Lo +1.1
124,0 124.0 (10 1.0
119.0 11%.0 (L0 +1.1
1140 114.0 [LAF +1.1
1000 140,00 [0 =11
14,0 1040 L5 +1.1
SUA 99.0 [ +1.1
040 4.0 LIk 1.1
BEA BO.0 (0 + 1.1
4.0 B4.0 0.0 1.1
TOA 790 L 11
440 440 L 1.l
6.0 6Y.0 0.0 +1.1
.0 fid.01 0.0 el
59.0 59.0 (#¢] =Sl
4.0 539 -kl + L1
200 400 0.0 +1,1
4.0 4.0 0.0 £1.]
e 35 0.0 +11
Eaal) 34.0 0.0 =1,1
300 2.9 -l + 1.1
280 284 -l 1]
28.0 27.9 =01 =L
2.0 264 - =11
26.0 25.9 .1 =11
25.0 24.9 0.1 =11

QF-TS | 2020004

7 Bl

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RSIpeaye CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. = ACL22162
Jobh No. 1 VOBSAC0DG6Y

Pages & Tof§
8, Level Hnearity inchding the level range eontral
Anticipared | Measured Deviatsd | Acceptance
Ranye Virlue Value Value Lamits
(dB ) (dB) (dB ) (B )
Auio 040 G400 1.0 1.1
9, Tone burst response
Time Tuone burst Anticipated |  Meusured Deviated
duration, Th Cyele Value Valug Walue
Weighting | (e (an) (an) (an)
(.23 | 108.0 107.9 0.1
Fast 2 B 170 1niu (L1
200 B 134.0 134.0 (0
Sih 2 £ 1080 108,40 L]
204 K00 T 127.6 10
(.25 1 99.0 959 -0.1
SEL 2 & 1080 108.0 o0 LO;-25
200 ] 1280 1281 [1X] =10k

L Peak O sound hevel

Nurnber of eyele Amticipared Measred Deviated Accepiance
in Value | Walue, Lepeak Value Limits
tost signal (dB ) (dB ) (dB) (dB )
Comtinuous 133.0 133.0 00 =
One 134 1360 4 200
Number of cyele Anticipated Measamed Deviaied Adzeplance
in Value Value Value Limits
test signal LdR ) (dA ) (dis ] {dB }
C 13540 1330 .0 -
Pasitive hall eyek 1354 135.2 0.2 ]
MNegative half cycle 1354 135.2 0.2 +2.0

Qr-TS12-04-04-20601
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
aroneienes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22162
Joh No. 2 VOSACTHGY
Pages : HofB

11, Overlosd indication

Measured value { 4B ) Devited Acteptance
Peositive Negarive Vitlue Limiis
one-half cvele | enehall evele (dB ] (dB]
4.7 805 2 £1.3

12. High level stability

SIM Display | SIM Display | Deviated Acceptance
Frequency at initial ul final Value Limits
Weighting (dB) (dB) L4dB) (di )
A - weight 1370 137.0 0.0 =03

The reported uncertanty is based on o standard uncertiinty mulliplied by coveruge factot 4 =2

or any value following

iding o livel of confidence of imutely 95 %

- - End of Calibration Corfificats ol 1o

QF-TS | 24M-13-0 00604
rehe

SITHIPORN ASSOCIATES CO.,LTD,
CALIBRATION LABORATORY

451-451/1 Sirinthorm Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND, NSCTISISTIS 17025
Tel0-2435-8200 Fex.0-2433-167% e-mailcabc ithiph

P it P

Cert. No. : ACL2INT
Pages : 10f8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Muodel : NL-42/ Migrophone UC-52 / Preamplifier NH-24

Serial No.: (0233183 / 144835/ 23230

1D No.: RYG_FS0024

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP {THAILAND) €O, LTT)

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

Location : =
Ambient Temperature : (230 43) * REVIEW BY.
Pressure : (1013 =3) kPu -
Relative Humidity : {500 £20 ) 5 AFERINER Y --»"?“"
tal, 2
NERT AL, DATEL L 052
Reeeived Date ¢ 21 SEPTEMBER 2021
Calibration Date : d-06 QOCTORER 202]
Date of Issue 11 OCTOBER 2021
Calibrated by : Mathukom Pisutpaisun

Approved by : m
t/’- . -
I

[ Thanakul Peichurai

This certi is issued in | with the i of [SOVIEC 17025 sandard, may ned be reproduced

ather than in filll, éxeept with the prior written approval of the head of Calibration Luboratory,

F-TRIZ-04~0-- 120064

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Fasociates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL2I1T
Joh Mo, VOG4ACEDTO
Papes : 1of8

Calibration Procedure : CP-AC-0T

Calibration Method :

This equipment was calibrited by bused on [EC-81672-3 (2013} Stadard for sound lewel meter (SLM),

The SLM lud wesis o A ical and ical signal tests of frequeney weighting with Anechoic chamber and Refercnee
Standard nstruments,

For tests results of each items wene made by ohservation of éach Instruments dispiay and also with SLM's display.

Condition of this result of ealibration :
|, Reference Standard Instrumeants |

Instrument Mol Serlal No. Cert. No, Due Date
Wavelorm Generator 33104 MY 4R TOT6E EF-0012-21 10-Feh-22
Waveform Generatur 3X5118 MY 52302742 EF-0i1-21 10-Feb-22
Digital Multimeter 3M61A MY 53220104 EEL BP,D50264  10-Feb-22
Digital Multimeter 3MA1A MYS3220076  EELBP, 03064 08-Feb-22
Digital Multimeter BRABA 1997025 EELBP. 80264 05-Fob-22
Programmahle Atienumor MAT-1070 62100114 150007774 08-Mar-22
Condenser Microphnne 4180 20779040 AA-ID08-21 {15-Feh-22
Mensuring Amplifier NA-42KAI JHSH495 AASION3-21 Fh-Feh-12

2. This result of calibration wos feund sceurnte as shown on date and place of ealibeation for this calbrated item only.

3. This certificate is traceable to the | systermn of unit (1

3.1 Natinnal Institute of Metrology (Thuilund),
3.2 Thaibund Tnstitute of Scientific and Technological Research (TISTR).

QT8 2-H-RH120664

Vo7, 7

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ST CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLIINT
Job Nu. @ VOGIACOITH

Pages : 3uf§
S L I Mensurement Resa
U i Maxl permitied
Parameter Pass | Fail uncertainty of
14n) measurement (dB)
1. Absolute sensitivity v - 0.2 NiA
2. Seli-genermed naise v - 0.2 Wik
1. | sigmal tests of frequency weightings
125 Hz L 0.3 06
1000 Hz. v 0.3 0.6
BOO0 Hie v 04 0.7
i ical signal tests of fregueney weightings
For 10 Hz 1o 4 kHz v - 0.3 06
Far >4 kiz o 10 kHz v 03 0.7
For= 10 kHz 1o 20 kHe - - - 1.0
5. Frequency and time weightings ot | kHz v 0.2 02
6. Lang - term stabiliry v = 0.1 0.1
7. Level hineurity on the relerence Jevel range v = 0.2 0.3
B. Lavel linearity including the fevel mnge controel v 02 %]
9. Tane burst response v 03 0.3
10, Peak € gound Jevel v - 03 035
11, Overdoad i i ¥ - 03 0,25
12. High level stability v E 0. [

QF-TS12-14-04-020664

57 £




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
fenemte CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLH11T
Job Mo, : VOS4ACHIT0
Pages : dofR

Result of calibrution :
1. Absolute sensitivity
Reference Measured Aceeptance
Avoustic Sigrl Value Devintian Litsit
(dB) {dB ) (B} (dB ]
93.9 (93.96) 9318 0.0 203
2. Self-generated noise
2.1 Normal test
Measured Value
| i b
22.9

2.2 The miceaphone of the sound level meter was replneed by electricnl signal input device.

Prequency Measuned value
Weighting (dB
A - weight 138
- weipht 19,7
Flut 254

3, Acoustical signal tests of frequency welghtings
Meter free-fizld acoustic response at a level of 84 dB

Frequency Devintion from various fz weelghting mespanse curve (dB)
(He) Accopiancs
. Elat Cweight Acwiight 1 .wi“
125 0.1 =01 =011 + .5
K i -l LA + L0
B0 0.3 0.4 0.4 +5.0

QF-TS12-04-04-020564

S5ITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RSN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Now ¢ ACL21117
Job No,  : VCHACHOTH

TPages : Sofl8
4, Elecirical shgnl tests of freguency welghilngs
Weighting netwaork respense with relative to | kHz.
Frequency Deviation from varios fn v weigliling responae surve (dB)
[Hz) ) ; Agecptanes
Flat C-weight A-weight Limits
63 0.0 0.0 0.0 24
135 00 0.0 0.0 £1.5
250 (L [ 1L 13
300 0.0 1 0. 1.5
1004 o 0.0 (L4 =L
2000 .0 (1 [L11) =20
4000 0 0.0 [4X1) =30
BO00 0.0 i1 i1 =5.0

5, Freguency and time welghtings at 1 klz
5,1 Freguency weighiings ai | kHz

Measured Dieviated Accopinnce

Frequency Value Value Limits

Weighting (di} [dB ) Ldl )

A - weight ua.1) [ -

€ - weight 94,0 [ £0.2
Flat 94,10 0 502

5.2 Time weighting st 1 kHz

Measuned Devinted Acceptance

Frequency Valug Value Limils
Weighting () (R} Ll )
Fast 94,0 0.0
Slow 4.0 0.0 +0.1
Ley 9.0 1.0 =il

6. Lomg - term stability

SLM Display | S1.M Display Devinted Acocplance
Frequency abinital il final Valug Limnits
Wenghling (dB) (dB) (dB) Ldi )
A - weight 4.0 .0 00 +03

F-THI 2-04-0d-I20064

el

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Coiheni "ALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
EEsOEiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, 1 ACL21117
Job Ne, @ VOB4ACIITI
Pages 1 HholR

7. Level linearity on the reference level ranpe

Anticipried Measured Drevinted Accepiinee
Value Value Value Limits
L dB } (B} {dB) (dB]
1370 1370 LA 151
13640 1360 L £
1350 1350 G =5
1240 1240 0.0 L
1330 1230 0.0 1}
132.0 1320 0.0 10
131.0 131.0 0.0 £ 11
120.0 1280 L * 1.1
124.0 1240 0.0 1.1
110 1190 on 11
114.0 L14.0 00 1.1
10900 Loe.0 0.0 + 1.1
0.0 1.0 .0 +1.1
9.0 599.0 o4 4+ 1.1
4.0 .0 04 1.1
L] a0 .0 1.1
B4 84.0 00 + 1:1
T4 790 040 +1.
740 740 0.0 +1.1
69.0 62.0 0.0 L
G40 64.0 (.0 2111
59.0 S9.0 LE = 44|
340 54.0 (1.0 1.1
49.0 49,0 e +1.1
4441 4.0 L0 + 1.1
0.0 39.0 (.0 + 1.1
M0 340 o L)
IR 3.0 ['X1] +1.]
29.0 9.1 0.1 +1]
280 281 0.1 + 1,1
a0 vl 0.1 L1
260 26.1 1 £
250 252 0.2 +1.]

TS 20121004

T

Cert. No. ¢ ACL21117
Job Now ¢ VOG4ACHOTH
Pages ; Tol8

8. Level lincarity including the level range control

Antizipated Measured Dievimed Acceplance

Range Value Value Value Limits

(di ) (dB ) LdB ) {dB )

Auto 54.0 940 .0 1.1

Y, Tone burst response
Tame Fone burst Auticipated | Measured Deviated

duration, Th Cyile Value Value Vilue

Welghting | (ms) (4B} (i) ()
025 I 108.0 Wie 11
Fast 4 B 170 170 o
200 i 134.0 134.1 0.
S 2 L} 108.0 10810 0.4
2040 B 1278 127.6 0.0
025 1 @0 8.4 -1
SEL 2 8 108.0 108.0 0.0
200 Rk 1280 128.1 0.1

T Peak © sound level

Number of eyele Anticipatesd Messsuned Dreviated Acceplance
in Value Walue, Lepeak| Villine Limits
1est gl (dn) LB ) {dB) (dis )
Canti 1330 1330 00 .
O 136.4 136.2 =02 +3.0
Number of eycle Aapticipased Measured Dreviaed Agceptanoe
In Value Value Value Limits
Lest sigmel (LR L dB ) LdB ) {dR G
Conti 133.0 133.1 i1 =
Pasitive half cycle 135.4 1352 0.2 2.0
Negative half eyele 1354 1352 .2 2.0

QF-TS1 2040902664

A




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assosinkes CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, 1 ACL2ZI11T
Job Ne, 2 VOMACHIT)
Pages @ Bof§

11, Overload Indication

Measured value { dB ) Deviated | Acceptance
Positive Megative Walue Limits
ame-halleyele | ooe-halleyele [dB) {dB )
0.6 8.5 0.1 £15
12, High level stability
SLM Diisplay | SLM Display |  Deviated Acceptance.
Frequency at initial ot finul Vahn Limmits
Waighting (B | (dB ) (i | (B )
A - weight 137.0 137.0 AL +0.3

The reported uncertainty is based an a standard uncertainty multiplied by coverage ﬁ“"?‘"" =1

or any value 2

a lavel of dence of ximately 95 %

I B T

—_— End of Calibeation Certificate

QF-TS1I-H4-04-020664
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

#57-451/1 Sirinthorn Rd Bangmmu.aangpdudﬂqngnk lo?m'l'MlLﬂND HSC-TSITIS 17025
Teli-2435-8800 Fax.0-2433-1679 e-mailcakc com hitp:f ithiprom.com

Cert. No. : ACLIISS
Pages : 1ol

Calibration Certificate

Equipment ; SOUND LEVEL METER
Manufacturer : RION
Maodel ; NL-42/ Microphon LIC-52 / Preamplifier NH-24
Serial No.: OUZ33184/ 144837 £ 23232
1D No.: RYG_FSO025
Condition As Found : GOOD
Customer : ALS LARORATORY GROUP { THAILAND) €O, TTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location
Ambient Temperature : {230 £3) - ] R
Pressure : 11013 23 ) kPa w
Relative Humidity : {80 L20) % I APFROVED BY . .
%NEX el oare 2! hles |
. J T H
Received Date : 14 JANLJARY 2022 :
Calibration Date : 21-24 JANUARY 26722
Date of Issue 25 JANUARY 2022
Calibrated by : Nathakom Pisutpaisan
Approved by ; ; m
Ihanakul Pretchurai
This eerti i issued in with the requi of ISOVIEC 17025 standard, may not be reproduced

othar than in full, except with the prior written approval of the head of Calibration Laboratory.,

UIF-TR 220054

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
HESQEIRNEs CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, ; ACL22054
Job No. 1 VOGSACHMI
Pages  : 2ol

Calibration Procedure : CP-AC-T

Calibration Method :

This equipment was ealibrated by based on 1EC-61672-3 (2013) Standird ﬁ'tmmdlml meter (S1M),

The SLM had fests 10 A ical and Elecsrien] signal tests of fi Ndﬂmgmﬂlmmc chamber and Reference
Standard Instrurments,

For tests resulis of ench items were made by obscrvation of cach Instruments display and alsa with SLM's display,

Condition of this result of calibration :
1. Reference Standard Instmments -

Instrument Madel Serlal No, Cert. No, Due Date
‘Waveform Generator 332104 MY 45017074 1i-Feb-22
Waveftrm Generator 33511D MY¥Y52302742 10-Feh-22
Digital Multimeter 33461A MY53220104 10-Feb-22
Digital Multimeter 3M61A MY53220076 08-Feb-22
Digital Multimeter 3440614 MY60024273 - |5|sm25251-| 15-8ep-22
Programmable Attcnuator MAT-1070 62100114 L500-0TT74E (-Mar-22
Condenser Microphone 4180 2077000 AA-1008-21 05-Feb-22
Mezsuring Amplifier NA-42KAL 4560493 AAZO032] 16-Feh-22

2, This result of ealibration was found sceurate a5 shown on dote and place of calibration for this calibrated irem only,
3; This certificate is traceable to the i system of unit maintrined at

3.1 National lnstinute of Metrolagy { Thailand).
3.2 Thailasd Institute of Scientific and Technological Research (TISTR),

QF-TS) 2-D4-04-4 50

= Gl .

SITH I F"IORN SITHIPORN ASSOCIATES CO,LTD
: CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, :
Julby fo,
Pages
Summary of Measurement Result ;.
1 permitied
Parumeder Pasy | Fail B} uneeriainty af
peasurenent (di}
1. Absilute sensitivity v - 0.2 NIA
. -mencried neise W - 0.2 A
A ion] signal tests of freg ipplitin e
135 Hy v - 03 (16
1000) Hz v - 1.3 0.6
RO He v - 0.4 0.7
4, Electrical signal tests of frequency
For 10 Hiz to 4 ki v - 03 b6
Far >4 kHz to 10 kHz v 03 07
| For> k12 te 20 kilz - 1L
5. Frequemey and lme weighfings al 1 kil v 0.2 02
6. Long - ferm stability ¥ - 0. 1
7. Level linearity on the reference leval range v 0.2 03
8. Level linearity including the level ranpe contrm] v 02 0.3
5. Tone biirst response v - 02 03
16, Pk O sonnd Tevel v 03 LA
11, Chverloud indi R 0.2 0.23
12, High level stability W - .1 [N}

DTS 1 24080441200

= A2LL..




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associlatles

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Now 2 ACL22054
Job Na. 1 VO6SACHMM3
Pages dold
1t of call
1. Absolute sensitivity
Referenes Measuncd Ageeptanee
Agconstic Signal Valie. Deviation Limit
(dB ) (dB ) LB} (dB)
3.9 (93.96) 93.9 0.0 203
2. Self-gencrated noise
2.1 Narmal lest
Measured Value
LdB )
142

2.2 The microphoe of the sownd level meter wis replaced by electrical signal input device.

Frequency Mensuned value
Weigluing (dB b
A - wight 0.8
€ - weight 17.0
Flat 218
3. Acoustical signal tests of Treguency weighti

Meter frec-ficld scoustic responze at a level of 84 dB

Frequeney Dieviatinn from various frequency weighting response curve (di3)

(Hz) £ e Accepance

J Cowei| -weight

b b Limits

125 0.2 0.2 1 15
1040 1.0 0.0 K1) + 10
BO0O0 0.8 .3 -8 =500
OF-TS1240444-120664

7y

SITHIPQORN,

SITHIPORN ASSOCLA

S COLLTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, N ¢ ACL22054

Joh No, BEACH043
Puges P 5ol8
4, Electrical signal tests of frequency weighting
B nelwirk responst with nelative 1o | kHe,
Fraquency Deviation frm various freguenc Tesponse curve (dB)
(1) e ; Abgepliie
Flat -weight A-weight Yitmite
i L] 0k 1 (1] =L}
125 o 1.0 ihl =18
3 a0 i ol =15
S0 .0 L] 0 +|.5
10000 0.0 0.0 0.0 1,0
2000 0.4 0.0 0.0 =20
4000 1] L] 0L 430
8000 Lo .1 a1 +5.0
5. Freguency and time weightings ot | kHz
5.1 Freguency weightmgs ot 1 kHz
Meazurcd Deviated Arcepranee
Frequuncy Vilue Valug Limits
Welghting (dB ) LB ) (4B}
A~ weight wd) (VA1
© = weight 940 X1 0.0
Pl 940 0.0 LD
52 Time weighting at | kHz
Messured Devisied Aveeplunes
Frequency Vialu Vil Limiis
/ (dB ) (B ) (N
a0 .0
a4 G0 # 4,1
8401 0.0 =11
o, Long - term stahility
SLM Dhigplay | SEM Drisplay | Deviated Aceeptanes
Frequency at initial at final Vahie Limirs
Weidhiting (b} Ldiy (dB) (U8 )
A - welghl CERE CENT) 0,6 0.3

LH=T5 0 20020

=t

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

7. Level linearity on the reference level range

Amnticipuied Measured Thevinted Acceplance
Value Value WValue Limits
(dB ) (dB ) (dB ] (dB}
137.0 137.0 00 =)
1360 136.0 o0 £11
1350 135.0 0.0 & bil.
1540 134.0 040 £1.1
133.0 1330 0.0 11
130 131.9 - *1.|
13100 13008 0.1 + L1
129.0 129.0 00 + 1.1
1240 1240 ] * .1
119.0 119.0 (L0 = L1
114.0 1140 0.0 1.1
1.0 040 [ it
104.0 104.0 0.0 = 1.1
9.0 9.0 00 17
G40 4.0 0.0 1.1
R0 £9.0 0.0 it
840 w0 a0 + 1.1
790 0 0.0 1.1
4.0 740 0.0 =1
&5,0 8.0 0.0 21,1
640 64.0 b4 11
59.0 35,0 041 1.1
540 54,0 0.0 £1.1
45.0 45.0 [LA1) 1.1
44.0 440 1100 = 1.1
EL] 340 [ t .1
3440 340 [Lii) = 1.1
3040 300 [0 = 1.1
9.0 2040 [ £ 1.1
2840 280 0.0 =1.1
27.0 27.1 0.1 1.1
260 260 0.1 1.1
35.0 25.1 0.1 =1.1

QF-TH12-Bd-04-120

Cert. No. @ ACL22054
Jobh No. : VORSACHRE
Pages : hofd

bl 7 A

_SITH IPORN; SI'THIPORN ASSOCIATES COLLTD.
- CALIBRATION LABORATORY

Continuation ot Calibration Certificate

Cerl. Now ¢ ACL22054
Job Mo, VOBSACHRI
Pages Tol 8
A, Level linearity including the level range control
Aniliozpnied Mensured Lhevinbed Agceptonee
Range Valuz Valua Virloe 1 imits
(dB ) (dB ) (dl ] (dB )
Autp G4l G4.0 0 %],
9, Tone burst response
Time Tone kurst Anticipated | Measured Deviated Acceptance
duration, Th Uyele Value Walue Valug Limits
Weighting | (me) (4B ) (4B} (B} (08
0.25 1 108 178 A1 1.5 =50
Fnst 2 g 7.0 7.4 (1) 10 p=E5
00 Al 1340 13401 L2 410
Slow 2 8 1000 TOE.L [LE1) Tl
200 200 127.6 1276 00 =10
025 | 900 RS -l L840
SEL 2 ) 1080 1080 a0 T2
200 00 128.0 1280 0.0 =14
10k Peak O sonnd level
Number of cycle Anticipated | Measised Devisted | Acceplince
in Value Value, Lepeak| Value Lty
testsigmal (R ) A8y (dB ) {dR )
Comtinnos 13340 1230 041 =
O 1364 1364 o =30
Number ol eyele Anticipated | Measured Devisted | Accepumce
m Value Value Valuz L iniiis
test sigmal (dB ) (dB) B LB )
Contimions 133.0 330 1] =
Postive half eyele 1354 135.1 1.3 £ rii]
HNegative half evele 1354 135.2 1.2 A

QF-1512-04-02-020604

= 2l .




SITHIPORMN; SITHIPORN ASSOCIATES CO,LTD.
SeRoulaes CALIBRATION LABORATORY

Continuarion of Calibration Certificate

Cert, No 3 ACLI2054
Jaob No. @ VOESACTM3
Pages 1 Rof8

1L Ohverlnad indication

Plensaired value { dR ) Drevidned Acceptance
Positive Hegalive Value Limits
cr-hnlf eyele | orelall syl (dl {dB )
f9.6 §9.5 -l B

12. High level stability

SLM Displiy | SLM Display Liey imted Accepianice
Frequancy a inital at final Value Limits
Weighting (dBy i-dR ) 1diz ) Iy |
A - weight 13740 1370 o0 L3

The reparted uncertainty is based on wstwidard oicertatty nmiltiplicd by coverige faetar & =2

orany vabue following caleul 3 o bavel ol conlidence of sately 954

- End of Culibration Certiffeate

F=TH 13-4l 4= 200

SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

4514511 Sidnthom R, Bangt a: i ghok 10700 THAILAKD. NSC-TESHTIS 17025
Tel0-2435-8800  Faw-2433-1679 e-mailicakc I om hitp Ithipk oMY

Cert. No, : ACCIZHI
Puges :  10f3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer RION

Model © NC-74

Serial No.: 34178121

1D No.: RYG FS0213

Condition As Found : GOOD

Custamer ALS LABORATORY GROUP (THAILAND) €O, LTD.

14 PHATTHANAKAN 40, PHATTHANAEAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10230 THAILAND.

i
Location : - i ¥ 1
Ambient Temperature : (2303 ) ok l
Pressure @ (1003 £3 ) kPa AFPROVED BY
Relative Humidity : (500 £20 ) % a3 |
NERT GAL DATE . 254123

Received Date : 22 APRIL 2002 o = :
Calibration Date ¢ 26 APRIL 2022
Date of Issue ¢ 2% APRIL 2022

Calibrated by ; Masthokort Pisutpaisan

Approved by : 7 @Q‘, _

{ Thanakul Petchurai )

This cerlificate ls issned in il with the

af ISCVIEC 17025 standord, may ot be reproduced
aither than in full, exeepr with the prior writien approval of the head of Calibrtion Laboratory.

F T8 ) 240G 4

S5ITH _I PORN, SITHIPORN ASSOCIATES COLLTI.
RN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. 1 ACC22013
Job No. 1 VUGSACUHES

Pupes 3 20f3
Calibration Procedure ¢ CP-AC3

Calibration Method :

This equipment was calibrated by based on IEC-60042-2003 Standard,

The sound pressure level, frequency and toaal distortion of the mﬁcﬂm was mensired using the reference
mderophirnie,

Condition of this result of calibration :
b Reference Standird lostramenis :

Instrument Mudel Seriul No, Cert. No, Due Date
Waveform Genertor 135118 MY52302742 EF-008-22 (H-Feb23
Digital Multimeier 33461A MYSI220104  EFLBP. (440265 (K-Feb-23
Digital Multimeter IIELA MYS3220006  EELBP. 131265 (%-Feb-23
Digital Multimeter JJ6IA MY6&0024273  BEL.BI. (310263 5-Feb-23
Programmable Atienuator MAT-1070 62100114 EF-009-22 07-Feb-23
Condenser Microphone 4180 2077900 AA-IDIT-22 24-Feb-23
Measuring Amplifier NA-42KAL 34560495 AANS22 23-Fe23
Audio Analyzer AVR-3I60A  VTA4B6069 EF-0010-22 07-Fib-23

2, Thie result of ealibration was found accurate as shown on date and place of ealibration for this calibrated ftem only.
3. This certificate is traceahle to the ¢ ional system of wil maimtoined ot -

3.1 Mational Institute of Metrology {Thaiiamd).

3.2 Thailand Institule of Scientific and Teclmologicsl Research (TISTR),

QE-TS 1 2-04-03-020004

£

?,I ;I'UI-! I.fu?-? N SITHIPORN ASSOCIATES CO,LTD.
) CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACC22013
dob No. @ VOASACDOSS

Pages ;303
Result of calibration :
1. Sound pressure level
Specified sound Measured Devisted Tolerance
pressure level value vahig Uncertainty Timiz
(dB) (dI3) 1dB)y {dB) {dB}
o4 94,11 0.1l 014 {140
2. Freguency
Specified Measured Deviated Tolerance
Frequency value vilue Uneertamty lirnit
(Hz) (Hz) (%) (%) (%)
[{ i) 1031 0.3 0.1 1.0

3. Total distortion

[ Menswredvatue () | Cneeraiy (%07 | Taleranes limit (%) |

[ g | wio | 0

The reportedd uncertainty is based on s standard uneertainly multiplicd by coverage fctar & = 2

oy vabue following caboulati Ading a lavel of confid ol i Iy 95 %

End of Calibration Certifieate

TSI 240120016

7Rk
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5|T HIl POR N SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Certificate

Equipment :
Manufacturer
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Loeation :

Ambient Temperatore :

Pressure :
Relative Humidity :

Reecived Date @
Calibration Date :
Date of Issue @

SOUND LEVEL METER

RION

NEL-42/ Mizrophone U'C-52 / Preamplifier NI1-24
1223716/ 143832/ 22763

RYG FSH020

GO

Cert. No. : ACLI2831
Pages @ 1of8

ALS LARBORATORY GROUP (THAILAND) CO., LTD.
1iM PHATTHARAKAN 40. PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

{230 =3) i
{1013 £3 ) kPn
[ 500 =201 %

05 JANUARY 2022

REMIEW BY
T
APRROVED BY. .o A

NEXT CAL DATE 17

10-12° JANUARY 2022
13 JANUARY 2022

Calibrated by : Mathakorn Pisutpatsan
Approved by ; ; /g@
Tlmmkul Petehurai
This centiti s issued in d with the

af 1SOVIEC 17025 standard, may nod be reprodueed

wither than in full, except with the prior writien approval ol the head of Calibration Laboratory,

QFTS1 2-k-04-01 200004

Cert. Now @ ACL2203
dob No. 2 VOASACOD4)

Pages 1ol
Calibration Procedure :

CP-AC-01

Calibration Method :

This equipment was calibried by bused on [EC-81672-3 (2013) Standard for sound level meter (SLM),

The SLM had tesis o Acoustival snd Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard [nstruments.

For tests results of each items were made by ohservation of cich Instruments display and also with SEM's display.

Condition of this result of calibration :
|. Reference Standard Instruments ©

Tnstrument Muodel Serial Ne. Cert. No. Thue Date
Waveform Generatur 332104 MY4501 7076 EF-0(2-21 10-Feb-22
Wavelorm Genertor 335118 MYS$2302742 FF-0011-21 10-Feb-12
Digital Multimeter 33461A MYS3Z20104 FEL.BP. 050264  10-Feh-22
Digital Multimeter 336EA MYS53220076  EEL.BP. 030264 08-Feb-22
Drigital Multimeter 344614 MY&N024271 1-15180725251-1  15-8ep-22
Prograrmmable Attenuator MAT-1070 2100114 1500-UT7T4E (8-Mar-22
Condenser Micrmphona 4180 2977900 AA-1D0E-21 05-Feb-22
Mensuring Amplifier HA-ZKAL 34560485 AA-3003-21 16-Feb-22

2, This result of calibration was found accurase as shown on date and place of calibation for this calibrated ftem only,
3. This cenificute is traceable 1o the
3.1 Mationul Instriste of Metrmology (Thailand),
3.2 Thailand Institure of Scientific and Technological Research (TISTR).

syt of unil maintmined g

QETSI2-03-04 2066

~ Ll _
S ITH I PO RN; SITHIPORN ASSOCIATES CO,LTD. SITHI PO RN SITHIPORN ASSOCIATES CO,LTD.
] CALIBRATION LABORATORY it CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. + ACL22031 Cert. No, © ACL22031
dob Mo VOOSACHH0 dJob Ne, : VCESACHME
Pages  : 3of8 Poges = dol8
1. Absolute sensitivity
permitted Referance Mensured Anteptance
Parameter Pass | Fuil (am unceriaingy of Agonstic Signal Value Deviatian Limit
measurement (d1F) (dB ) (48) (B ) (dB )
1. Absulute sensifivily Ll 02 NiA 93,9 (93,95) 519 0 203
2. Salf: d noise v 02 NiA
il sl Jhieh ot ko £l 1. Selfgenerated noise
125 He ¥ 03 06 2.1 Normal test
1000 Hz v 03 0.6 .
W00 He v | - 3 07 ““*’;':; } i
4. signnl tests of fr gzl inje
14.6
Far 10 Hz 10 4 kHz v 0.3 (.6
FaE2 3 wHlatn 0Kz v = L L 2.2 The microphnne of the sound level mater wis replaced by elecerical signul input device.
For> 10 kb to 20 kHz - 1.0 -
Freguency Measured value
5. Frequeney and time weightings at | kHz ¥ 02 0.2 Welght 2R
5. Long - term stability v 0.1 01 e 2
7. Level Hiearity an the reference level runge s 0.2 03 A “""_”-'J" 12:6
5. Level linearity including the level range centrol v 0.2 03 <- “}'"'3‘“ 1ot
9, Tane hurst respanse v 0.2 0.3 Flat 346
10, Pesih € sound level L - 02 .35
1. Overload fndh 7 2 e 0os 3. Acoustical slgnal tests of frequency welghtings
12. High level stability F o ] Meter frea-field neoustic response ot & level of 84 dB
Frequency Deviation from various freg ighting response curve (di)
A
S Flat C-welght | Acweight A
Limits
125 7 0.7 0.7 115
1000} 0.0 0.0 0.0 1.0
BOOG =&l 20 20 =5.0
QF-THS | 2-08-04-120 OF-TS1 2-DS-04-0MI604
> 2L 2Ly




SITH IPQRN,; SITHIPORN ASSOCIATES CO,LTD.
el CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, 3 ACL22031
dob Mo, 1 VEGSACHMD
Puges ¢ Sol#
4. Elecirical slgnal tests of frequency welghtings
Weighting network response with relative to | kHz,

Fraquency Deviation from various weighting response cirve (dB)

fHe ) = Acceptnnes
Flat Cewelght A-weight Lt
63 0.0 0.0 -1 3.0
125 0.0 0.0 i = )
230 0.0 0.0 0.0 £1§
S0 040 0,1 0.0 415
1000 o 00 0.0 e
2000 0.0 1.1 0.0 L2.01
A0 [y 00 00 3.0
BOO0 0.0 0.1 0.1 +5.0

5. Frequency and time weightings at | kHz
5.1 Froquency weightings a1 | kHe

Measured Deviated Agceptince

Frequency Value Vilue Limits

Weighting (dB} [dB} Lol ]

A = weight 4.0 0.0 =

C - weight 94,0 0.0 £02
Flut 940 040 £02

5.2 Time weighting at 1 kHz

Measured Deviated | Acceptance

Fregqueney Valoe Valoe Limits
Weighting [dB ) {dB) 1di )
Fas| 94.0 0.0
Slow G40 0,0 {1
Ly Q4.0 0.0 +{L1

6. Long - term stability

SLM Display | 8LM Display | Deviated Acceptmnee
Frequency at initial it final Value Limits
Weighting (dB) (dB) (dH ) LiH )
A - weight 9.0 4.0 0.0 +0.3

QF-TEIZ-D4-U04-020604

> 27

SITHIPOR N, SITHIPORN ASSOCIATES COLLTD.
AL CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, ¢ ACLI2031
dob No, @ VOGSACDOMD
Pages : hol8
7. Level linearity on the reference level runge

Anticipated | Mensured Deviated Acceptunce

Vilue Value Vil Limits
(dB} (dB ) (dB ) (di )
1370 1270 0h 2Ll
1360 136.0 0.0 Fiz1
1350 135.0 00 =11
1340 1340 0.0 =1
133.0 133.0 oo +1.1
132.0 1320 1 1.1
1310 131.0 0 £1.1
128.0 1290 [ + 1.1
1240 1240 0o 1.1
L19.0 1190 0.0 1.1
1140 1140 0.0

108.0 1080 0.0

1040 1040 00

99.0 Sa0 {14

4.0 94.0 L

BO4 2.0 L1

4.0 240 1L

790 790 0.0

7441 74,0 0

80 9.0 0

6.0 640 0.0

30 9.0 0.0

54,0 4.0 L

49.0 A9.0 0.0

44,0 44.0 (L)

30,0 Lt =1

4.0 34.0 o

3 Pl 0.1

290 289 =1

280 el | =01

270 68 -0.1

26.0 259 il

50 248 0.2

QE=TE | 2-D4-04 =264

LA ..

5 ITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
SR 'ALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACLIOH
dub Mo VORSACBDE

Pages @ TofR
. Level linearity including the level range control
Anticipated | Monsared Dieviated Aceeptanee
Range Value Valug Valug Limits
(dB ]} {dB ) (dB ) (di)
Au 940 94.0 ] 1
. Tone hurst response
Time Tone hurst Anticipated | Measured Devinted | Acceplanes
duration, Th Cyels Value Valie Valie Limits
Weighting | {ms) (B (4B ) (48) (d )
(.25 1 1080 107.9 =01 LI =50
Fast 2 B L17.0 11740 Lt L0258
200 RO 134.0 134.1 il +10
2 8 8.0 108.0 0.0 15550
Slow
200 B 127.6 127.6 0.0 +1.0
0.25 | 9.0 98.9 0.1 15;-30
SEL 2 [ 108, 108,00 [ 1023
200 B0 1280 1281 "4} 1.0
1, Peuk C sound level
Nurmher of eycle Anticipmed | Measured Tevisted | Acceplance
in Value Value, Lopenk|  Value Limits
nast signal (dB) (dn ) (di) (dB )
Comti 1330 133.0 08 -
One 1364 136.3 01 3.0
Mumber vl eyele Anticipated SMeasured Deviaed Acceplance
mn Valug Valoue Value Limits.
test signnl (b ) (dH ) {dB } (dB }
Continnons 133.0 133.1 el =
Pesitive half cycle 1324 1352 03 K20
Negative lalf cyele 1354 135.2 0.2 2.0

QF-TS 2404412000

= 2hA .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REERERELE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL22031
Job Ne. @ VOGSACHI40
Pages  : Bol§

1. Overload ndication

Measired value { dB } Devisted Aggeptance
Positive Megntive Value Limits
one-hall cyele | one-half cycle (b} (4R}
BOLA 8.6 0.0 1.5

12, High level stability

SLM Display [ SLM Display Theviated Acceptance
Frequency ot initial al final Value Limits
Weighting {dB ) (dB) (dn) {dB)
A - weight 1370 1370 00 4.3

The reported uncartinty is hased oo 0 stndard ungerainty multiplied by coverge fadtor & =2

ot any value following ealeulation providing o Tavel of confidence of approximtely 95 %

—————  Emdof Calibration Certificate —

OF-TSE2-00-44-021664

- DAy




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

253 1-451/1 Sirlnthorm R, Eangwmru.ﬁarqpud Bangkow 1070 THAILAND: NSC-TISITIS 17025
Tol0-2435-9500 Fax0-2433-1679 i harmeom itgdfawwaithiphorm.com

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
Eannciates CALIBRATION LABORATORY

Continuation of Calibraton Certificate

Cert, No. 1 ACLI2062
Pages  : Tofd

Calibration Certificate

Fgquipment : SOUND LEVEL METER:

Manufucturer : RION

Model ¢ NI 427 Microphone THC-52 | Preamplifier NH-24

Serial No.: OIZ22723 145843 1 22770

1D No.: RYG S22

Condition As Found : GO

Customer : ALS LABORATORY GROUP (THAILAND) CO:, LTI

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

Location :
Ambient Temperature : (230 =3 | o
Pressure : (013 +3 ) kPa
Relutive Humidity {800 =20} %
Recvived Dute ¢ 14 JANUARY 2022
Calibration Date : 21-24 JANUARY 2022
Date of Issue ; 25 JANUARY 2022
Calibrated hy : Nathiktm Pisutpaisiun

Approved by : TW,

[ Thanskul Petchurai

This werti i il in Lanice with the

Jun ol [SOAEC 17025 standard, mary nol be repricheecd
wiher thi im full, except with the peior written approval of the head of Calibration Laboratory,

QF-THI2-04-0 020054

Cert, No. : ACL2202
dols Na, 2 VOBSACTHY3
Pages : 2ol

Calibration Procedure : CP-ACHH

Calibration Method @

This equipement was caliliated by based on 1EC-61672-3 (2003 Stndand for sound level meter (SLM)L

The SLBA had 125ts e A fcal und Elecwival sigral 1ests of fr n weighting with Ansihoie chamber nnd Refi
Stundurd Insiruments.

Fur ests resulis of each ems were mde by obdervation of euch Trstriments display and aleo with SLM's display,

Condition of this result of ealibrution
1 Referenee Standard Instruments -

Instrument v Serinl No, Cert, No, Dy Date
Waveform Generator 3 "Ifl\ MY 48017076 EF-0012-21 M-Feh-12
Wavaform Genesmor RELINE: MY32302742 EF-taL | -21 1i-Feh-22
THgital Multimeter A346lA MY SFINN04 EELBE, 0581264 10-Feb-22
Thigsital Miltimeter 334614 MYSI220076  EELBP. 0340264 {8-Feb-22
Dhgital Multlmesor 3adata MYE0I24373 1-15180725251-1 ' 13-Hep-12
Progromsable Ao MAT-1070 (oA LERNES FSU0-0TTHE DE-Mar-22
Condenser Microphone ETE] 207700 AA-1008-21 (5-Feb-22
Measuring Amplifier NA-IZEAL 4560445 AA-3I05-21 Io-Feb-22

2. Thits resslt ol éafihrmtion was favnd accurate i shewn on date and place of ealibravion fr his calibrated e only
5 This eontificane is imeeable 1 the § ystem of unit incd

3.1 Mational lustitute of Mesrology (Thailasd),
3.7 Thailond Instituie of Seientifie wnd Technological Research (TISTRY

QFTSI2-04-44-00 0604

7B,

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RIROLINERS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, N, : ACL22062
dob N, VORSACHIS
Pages : 3alf

Summary of Measurement Hesult ¢

Ungertainty | Maximum-permitied

Parmmeter Pass | Fuil uncertainty of
(1)
ieasuremenl (diy

I, Absalute sensitivity v - 2 A
2. Sellpenerated noise ¥ (8 e
3, A il signail tests-of Treg ithitin g

128 Hz ¥ [TE 06

1000112 v 03 0.6

B0 He v - 03 [

4. Elactrical signal tests of f v it

Far 10 Hz 10 4 kHez v ) 6

For = 4 kHz o 10 kHz v 03 0.7

Fer = 10 kHz to 20 kHz - = L

5. Frequency and time weightings at | kHz v {2 2
5. Lotig - erm stability v 0.l 0.1
7, Level linearity o the seference level range v - 0.2 L3
8. Level linearity inchsding the level mnge contral v o2 (%]
9. Tonse burst respornse s 12 03
10, Peali U soond level "3 0.2 033
L1, Overlond indication v (53 0,25
12, Higl level stability v = i1 o1

LIF-TH1 240404 - (20664

SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
associates CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. 3 ACLIING2
Job No. 1 VORSACHN43

Pages 1 dol'8
Result of ealibration @
L. Absolute sensitivity
Referefice Meazured Ageepiance
Aconstic Signal Vilue Deviation Limit
(d8) (4R [ dEL ) Cdiy )
3.9 (43 56) 939 LA #H3

2, Self-generated noise
2.1 Normal fost

Measured Value
LdB )
14.8

2.2 The nuieraphens of the souwnd level meter was replaced by electrical sigual input device,

Frequency Mensured value
Wetglting LdB
A - weight 12,00
- weight 180
Fliat .|

3. Acoustical sipmal tests of Frequamey weightings
Meter free-field seouslic response &l a lovel of 84 dB

Freguency Thevintion from vilrious freques iphiting response curve [di)
{Hz ) Pl oyt Wk .‘\tuf:pl.unu\:
Limits
125 na A o4 m |3
1000 1.1 -0} .1 = |0
L] =4 -03 03 +3.0

F-151 2-Da-a-z 1




SITHIPORN) SITHIPORN ASSOCIATES CO,LTD,
SRR CALIBRATION LABORATORY

Condnuation of Calibration Certificate

Cert, No. @ ACL22062
Jdab Mo, VORSACH043
Papex : BofR
4. Elecirienl signal tests of lrequency welghtings
Wedghting network response with ehinive 1o 1 kHz.

Frequericy Deviation fiuem vadous frequency weighting nsponse curve ()
{Ha) o Acceptincs
Flint weight A-weight i
i3 L1 a0 L1 220
125 0.4 Q0 0.0 -£1.5
250 LAl LAt .0 3
00 1.4 0.0 1.0 ]S
1000 (L0 o 114 £ 1)
2000 [ 0.0 [IK1} 2.0
4000 0 LR (A1) £3.0
B0 .0 0.1 1 =0

5, Fregquency and time welghiings al | kllz
5.1 Frequency weiphtings ot 1 kHz

Measined Ireviated Aceepranee
Fregquency Vilue Value Limits
Weighting (B LdB b LB
A= waigght i 0 -
© - wilght 94,0 i £02
Flat Sl W 3

5.2 Time weighting st | kHz

Meatemed Pevialed Agesplarics

Frequenay Vbl Valne Lirmils
Waighting (iR ) (dR LB )
Fast L0 0.0
Slow S0 141 00,1
Leg RN (LRl (L1

i Long - term stahility

SLM Display | SLM Displuy | Devined Agceplance
Trequtiicy i initial wl finul Wil Limits
Weighting {dB) {dis) 3 (dB)
A - weighi M0 o) .0 =05

Q=TI 2+0d-0d 020554

7 AL

SITHIPORN, SI'THIPORN ASSOCIATES CO,LTI.
$EshLintes CALIBRATION LABORATORY

Continuation of Calibration Cerificate

Cerl, No. | ACL22062
Job o, 1 VOBSALUTHME
Pages i hoflR

7. Level linearity on the referenee level range

Amibicipated Mensured Pevisted Acceptance
Vahe Valug Value Limits
(di ) (amy Lag) | (am)
137.0 137.0 Witk L
126,00 1364 il 1.}
1350 1350 .0 2LF
13440 1340 1.6 £t
1350 1330 ] &1k
1320 1320 00 1.1
131.0 1310 0.4 £ 1.1
1260 1290 0.0 41,
1240 1240 0.0 #1.1
1190 119.0 00 £1:1
1140 1140 (0] 41
106,00 169,04 i =11
104.0 106 v =1
.4) s [ =11
944) 9440 (L0} =1
REA #0.0 ik =L
B4 8.0 0.4 o
79101 U0 i w1l
74,0 40 o =11
a8 as il 0 =1
4.0) 640 .0 #L1
3901 30,01 [ £ Ll
54.0 340 .0 £
4.0 420 0.0 &Ll
4401 44.0 0.0 + Ll
il 300 LA +1.1
3408 1411 0.0 1.1
A00h A0 0.0 %1.1
2900 200 9,0 &1.1
250 2800 00 £1.1
70 221 0,1 1.1
260 6.1 0. £3.1
250 25 0.1 +1.1

QF-T5 | 2-04-13-12004

7. Bl -

SITHIPORN SITHIPORN ASSOCIATES COLTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Curk. No. : ACL22062
Jdob No, ¢ BEACTHI4S
Poges t Tols

A Level linearity inclading the level runge contenl

Anticepted Musimured Dreviaied Avceplunce
Range Value Value Value Limits
[dB} (dB} (di} (i)
Aula L0 94.0 a0 #1.1
U Tome burst response
Time Tane burst Anticipated | Measured Deyinted | Acceptanee
durfion, Th | Cyele Value Valye Value Limiis
Weighting {msd (4R ) LdR ) tdF ) (d8)
025 i 108.0 1074 0.1 1580
Fasl i 5 178 1.0 1K1} Lg%
200 S 134.0 134,00 0.0 =10
Lo 1 L) 1080 1080 0.0 18550
2000 200 127:6 127.6 (.1 +1.0
25 1 G0 SRS L1 L8550
SHL 2 # 1080 1080 A1) 10525
200 20U 1280 1280 3} £1L0
ik Peak O suund bevel
Number of cycle | Anticped | Messured Deviaed | Aceeplunce
in Value | Valug, Lepeak Value Limits
test signal (dB} (B} ey} (4B )
Cungi 133.0 133.0 L 5
e 136.4 1358 L& +3.0
Murnber ol gyle Antieipeted Mcasired Devinted Asceptancs
in Vatlui Value Walue Limiis
test signal {1dB ) {dB )y {143 ) {dB )
Coniinwns 133.0 133.0 0l ]
Positive half eyvele 1354 1352 4.2 =2k
MNegative hullevele 1354 1352 .2

QF-TS 1 24 (4-{0604

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD,
REZOE e CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Coert. N, ACL22062
dob No, : VOOSACIHMY
Pages : Bol§

11, Ehverboad indication

Mepsured value {dB ) Deviated Actepiance
Positive Negative Vil Limits
one-halfevele | ene-half eyele (B} (i)
8.6 £9.6 a0 <15

12, High level stubility

SLM Display | SIM Disglay | Devined Aceeptarice
Frequency l inirinl u1 final Value T.imits
Weighting (R ) (dn ) [:3] (dR)
A= welght 13740 1370 o i3

The reporizd uncerainty is hused on o standend uncertaimy multiphied by coverage fagtor & =2

or sy sl following enloaiation,provicding o live! of confidence of npproximately 45 S

e End of Calthratton Certificate

QF-TRIZ-04-0d -0hnd

7 1AL




TECHNOLOGY PROMOTION ASSOCTATION (THATLAN]
COMPLIRATISERYICES 1 MOUBMENT CALIRATHN ARD TEST
SHI PATTANARARS ROAD 301 16; 55/ ANLUANEL SUAKLUAND BANORSK W25 e
TEL 12717 HGET B TI0 U CALINEATION AREY

Cert.No: 22CH40S

Page.: 1of3

Certificate of Calibration

Equipmant : pH Mastar
Manufacturer : Melller Toledso
Modal : Seven Compact 220
Serial No, : C104053480 HEVIEWEY
D Na. : RYG_ENOTBA
Candition As-Recsived: Lised em APPROVED BY ...
Recelved Date 16 March 2022
wextcaL oate ) 2.43.23.
Calibration Date : 17 March 2022
Referance : 2203-06110SCA
Submitted by : ALS Laboratory Group (Thalland) Co..Lid,
Fayong Branch

E16/10 Moo 5 T.Masnam Khu,
A Pluskdaeng, Reyong 21140, Thailand

Amblent Temperaturs : 25 & 25) "C
Relative Humidity : (50 2 15) %
Calibration Procedure ! In - hausa mathod -

CP-CHS by direct measuremenl with slandard
valtage cafibrator and dirsect measurement with
cartiied reterance matanal [GHRM)

- GP-CHB by comparison with standard thermameber

Calibrated by : ‘Warakamn Larngagtrakul

Approved by : N\ﬂha «
Approved Signatory
.'/} Malss Bulkruea
| ) Saithip Meangmal
{ yWarakorn Lemgeglrakul
lasue Date © 22 March 2022
TheU fies ure for o

o wewy ol b v sihar tan i full. s e

Appral v the el ol + 3 ¢ b alib

A 0037307

CertNo.: 22CH405
Page.: 20f3

Condition of thi it
1. Reference Standard Instrument  : -
Instrumant Serial No.  ID No, Cert. No. Due Date
1) Document Process Callbrstor 54030048 130RC116 21E2662 25 fug 2022
2} Ref, Standard Thermonwster 4982054 110RCO44 211201 26 Ocl 2022
This. Is o the icnal System of Unit maintained at-

- Traceabis to Mational Institute of Metrology (Thalland), NIMT

2. Carfified Raeferance Matarials : The measurament resulis are tracesble to Bl through CPA chem Lid.,
ANSIASC National Accreditation Board, Accrediiad Mo AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
piH 4.008 CEA chem TeE005 01 Jan 2024
pH 6982 CPA cham TEAONT 02 Aug 2022

pH 10.018 CPA cham TEEHZA 04 Sep 2022

3. This certificate is valid onfy to the item calibrated on date and piacs of callbration.
Calibration Results
Function : mV Measurement

P curve by Fluke at pH (4,7,10)
Mominal | Standsrd Uncertainty of Coverage
Unit Under Value Veoltage | Actual Reading Measurement tactor
Input
pH mV mv pH el *

pH Metar 4.000 177.48 177.4 4.000 0.058 2.00
SN C404058480 T.000 0.00 041 7000 0.058 2.00

10.000 -177.48 -177.5 10,000 D.058 2.00

Yl -

a 1100855

CertNo.: 22CH405
Page: 3ol3

Calibration Results
Funetion : pH Measurement
Parforming three buffers curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | ActuslmV | Uncertainty of | Coversge
Calibration Buffer Solution Reading Reading | pH measurement factor
(mv} (z) L]
vH Electrode 4,008 4.010 1777 0.0046 200
SN 1453404 5.882 5.888 36 00084 2.00
10.015 0010 =172.8 00073 2,08
Function : Terperature Measurament
{*} Without adjustmant
Thiz equip was with Probe;
- Madel ; InLab Expert Pro-1SM
- Berial No. : 1452404
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm,
= ion Depth @ 100 mm,
C. uucs i Uncertainty of | Coverage
Polnt Temperature Reading 2 measurement factar
(cy el *¢) ('c) (£*c) K
250 25,002 48 -0.102 013 200
Ramark : - UUC" = Unit Under Calibration
The reporied uncertainly of measuremant was basad on a standard fialied by a
facior &, iding a lavel of of app 85 %.
~alo-

Wl

a 1100954

Iy,
TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) =
CORPORATE SERVICES 31 EQUIFMENT CAL ¥ S I,
5304 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGEOK 10250 ’ff.-';;‘\; .?
TEL, 0-3717:3000:34 FAX. (-2710-0424 W ety

Certificate of Calibration Grtiicalnia. . 2oea

Pagn: 1a02
Equipmant i Meder
Manutacturer: b Tokdo This certificats may ral be reproduced other than in ful,

nacapt with the prior writien approval of he head af
Model : SevenCorpact 5220 Corporbe Senvives 3 Equigmen: Caliratian and Tasting Servios
Serial No.: C104068460
I No.; RYG_EMD1RE

Condlfion As-Received: Lised |mm

Received Date: 16 March 2022

Calitration Dwta: 21 March 2022

Reforance; 2203-081108C Submitted by: ALS Lsbomtory Groug (Thailend) Co, L, Rayong Branch
Ambiont Temperatura: | 23 £ 2) °C

— . L@ 0% BRI Moo 5 T Maepam Knu, A Pliakdaeng,  Rayong

21140, Thailand

Procedurs used; Callbration were conducied ssing n-houss calbration Procadure CP-E1T Accarding o direct maasuremant
mshion with fulll-Product Calibretor.

Conditien of this result of calibration

1. Refsrence Fiantanis nstuments
Instrument Modal Serial No. Cartificate No. Due Date
1) Mulli-Proguct Calorator 55008 s440007 2E1444 U7 May 2022

2.Thig rasull of callbration was made en requestad at the point Specified by customar.

A.The cartificate i valld only to the fem callbrated on date and place of calibeation.

4,This Certification fs traceabls to the Infemational System of Link mainisined st
ailionad nalifube of Mesralesyy Thalland (NIMT)

reviewey . fY

-
APPROVED BY b2

H
NEXT GAL DATE ...

F A d Slonatery : _ C'_7 L

lssui Dt - 22 March 3022 [+1Fhalinee Frabpasal
[ 1Muntawa: Khamehat
[ IPomihipga Tamaysk

B 0284414




Cert, No.: 22E886

"
3 TECHNOLOGY PROMOTION ASSOCIATION (THAILANT-IAPAN}

2y M
( @ CORPORATE SERVICES 3 : EQUIFMENT CALIBRATION AND TESTING SERVICES

Page.: 2 of 2
5344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG RANGHOK 10250
Result of calibration - () Without adjustment { } ARer adjustmant R ORHE IR ER TR
Function: DO voltage measurament Ranga: 2000 my
Standard Value UUC* Reading Error Uncertal Cort.No.: 22TW34
(my ) (mv) tmv) (£1v) Page: 1012
~200.0000 -200.0 00 72
. .
-150.0000 1500 o0 £ Certificate of Testing
-100.0000 -100.0 0.0 85
50,0000 500 00 62 Equipmant : 00 Meter
0.0000 00 o0 58 Manufacturer - ¥5i REVIEW BY ..
50.0000 50.0 &a e Model : BODD-115Y
00,0000 100.0 oo 65 et APPROVED BY
150.0000 1500 o 69 PR REIGEON Ielss
200.0000 200.0 i} 72 10 No. ¢ RYG_ENDO3Z nesr e oate 1518182
Recaivad Date : 11 Fabruary 2022
The reported uncerainty of measurement was based on a stendard bya Tesl Date © 14 Fabruary 2022
factor k=2, providing a isvel of confidence of approximately 85 % [ am— PR OADATS
“ULICs Urnit Under Callbwration. Submitted by : ALS Lahoratory Group (Thailand) Co. Ltd
(Rayong Branch)
2 B1&10 Moo § T.Masnam Khu, A Pluakdasng,
Rayong 21140, Thailand
Laboratory Condition : Temperaturs (25+5)°C
Humidity {50 = 20) %
Tost Procadure : In- house method : CP.Clg
oy with Azida Melhod
Tested by : Walalak Sirlthean
.
Approved by :
Approved Sigrastory
(b Males Bulkruea
{ v} Saithip  Meangmai
{ }YWarakom Lerngagiraksd
Issue Date - 18 February 2022
q AT
a 1101070 B 0281285
TECHNOLOGY FROMOTION ASSOCIATION [THAILAND-JAPAN)
CORPORATE SERVICTS 3 EQUIFMENT CALTBIRATION AND ESTING SERVICES T
ERNA PATTANAKARN ROAD 831 18, SUANLITANG  SUANLUANDG BANGROK 10250 Wl fret i
CarlNo.: 22TW34 TELD TN T FAK 02T S CatmAn o
Page.: 2of 2
Gart. No.: 221012
Result Dissalved O: Mater Adjustmant With Air 100 % e
ult : S0 xygen justrman ir - = 3
== Certificate of Calibration
Dissolved Oxygen Prohe No.: 15E100454
L]
Titration Mathod DO Meter Equipment DO Meter with Senser
. Standard Deviation
(Azide Modification Methad) Reading Manufactursr vai
(mag/L) (mgdL) {maiLy
Model : 5000-115V
R 03 KON Sorial No. : 152102798
10 Na. - RYG_ENOD3Z
Thiss report wes certlfied only for lhe vee tostedd It s =l to e for shudy Sutivitied by : A5 Liborsly Seol (Tl So. Ut sl B

the systam efficiency. The emdronmental impast control end prasant o oroanizalion (| may concerrad
Intand to use for advariising and referral purposs is prohibited This report may not be reproduced
cihar n fudl without wiitien approval of the laboratory

-olo-

Saslhip

a 1084744

BI810 Moo 5 T.Masnam K, A Plakdaeny,
Royang 21440, Thailand

Location : TPA On Site Callbraticn |shoratory
Recelved Order : 11 Febeuary 2022
Calibrated Date : 21 February 2022
Ambient Temperature : (B2 10}
Refative Humidity : (8D+£30) %
AC Line Voltage : (220222 )V
Calibrated by : Kuneait Promprat
Approved by ; 5
Approved Signatory

{ ) Pomihippa Tameyakul
(v ) Malea Butkruss
{ ) Suwit Imgsi

Issua Date © 21 Fabruary 2022

i prihahility of apgr ly ¥5%

s il e i

byeat Calltvulin

A 0038008




Equipment : DO Mater wilh Sensor Carl. No.: 221M12
Condition As-Recelved :  LUsed lism Page.: 2of 2
Reference - 2202-0404D8C-5
Procudiurs Usad :-

Calibration were conducted using In-huouse calt dure CP-OTH g o parson with
Industrial Platinum Res: Th { IPRT } into T Bath.

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

Instrumant " Model Serial No. Cart Mo, Due Date

1) Digltsl Thermemater 1523 2188080 21112713 22 Nov 2022

2, This cerlificate is valld only to the item calibeated on date and place of cafibratian.

3. This ification is to lha Syatem of Unit,

Result of Calibration :- {*} Without Adjustmant

Function : Temperaiure measurame

Thig insl was connecied with temperature senser, SN 15E100464

Callbration| Fmmarsion Standard uuct Covarage

Paint Depth Temperature Reading Error Uneagsinly Factor
{€] i mm } ey {c) (e [£°C) k
20,00 45 20001 19.68 g2t 015 2,00

uue*® : Unlt Under Calibration

by
£

(=]

[{&

o

TECIHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i[m

COMPORA TE SERVICES & EQUIPMENT CALIBRATION AND TESTING SERVICES 3 o
FHE PATTANAKARN ROAD SO 1A, SUANLIARG. SUANLIANG BANOGROK 1624 prrrsi i
TRLAIITIMG 3T TAX. 027100980 LU

Cert. Mo.: Z2TM317

Certificate of Calibration Page. 10f3
Equipment : Lew Temp, Incubatar
Meanufacturer : Mermmert reviewsy . Paaddl ..
Modal : IPPYS0 APPROVED BY _"R%
Serial No. : VE1B.0084 s GG g!!‘lo !25.:
1D Ne. & RYG_ENO154
Submitted by : ALS Laboratory Group (Thalkand) Ga. Lid,

{Rayong Branch)

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

Location : BOD Room
Tha reparted uncarainty of massuremant was based on a standard uncertainty multiplied by a
coverage factor k, proviging @ keval of confidance of approximately 95 % Received Order : 22 Aptil 2022
Callbration Date : 22 Agrll 2022
~alo- Amblent Temperature © (2B£10)%
Relative Humidity : (50430 )%
- Calibrated by : Man Pattanapengpalboan
Approved by © Saly, .
Approvod Signal
{ ,) Pornthippa Tameyshul
:./ I Malea Bulknsea
() Suwit mjai
Issue Date : 3 May 2022
The U are for o confis probahiliy of app dy 95%
This cxmificam s am be rerductd oiber il in b g vl the price noftien
% " Appreval of e hzad o Compueats Nervices 1 Tusipowat Calibestion il Tenilng Serrlces.
a 1085714 A 0040735
Equipment : Lew Temp. Incubator Cert. No.: 22TM31T Equipment : Low Temp. |ncubator Cert. No.: 22TM317
Condition As-Received :  Used ltem Page.: 2of 2 Condition As-Received : Used tem Page.: 3af3
Reference : 2204-01460C-1 Reference : 2204-01460C-1
Procedure Used ;- Result of Calibeation :- (™) Without Adjustment
G wara using e CP-OTO2 direg bo direct Function of UUC* : Temperalure Source
The temperature acale used was based on [TS-80, Fresh air setting : Close
Edriten a¥ $his reg iy of s iration [ Calibration | wues | uue* Temp Overall Caverage
1. Reference standard instrumant- Palat Setting | Reading stability uniformity Varlation Factor
Instrument Model Serial No. Curt. No. Due Date ("c) tc) (¢ (£ g} (*c) () (T K
1) Dala Acquisition " 34870 MY44031788 21LM12 02 Sep 2022 700 200 200 0022 020 022 030 3
2. This eerificate iz valid anly lo the ilem calibraled on dafe and place of calibration. — o)
3. Thig is to the i Systam of Unit. s
Rosult of Calibration s (* ) Without Adjusiment pijokis Eoetiey
Function of UUC* : Temparaturs Source ()] v [ = 1 = [ &« T 8 T &8 [ 2 | 8 |9y
Frash air setting : Ciosa g 200 20209 | 20174 | 20198 | 20110 | 20075 | 20.082 | 20087 | 20,088 | 20,030
Beginning Finighed Average* : The averige of 30 values in each position,
25 25 Temperature stability : One-half of the greatest il af atl any One sansor.
54 58 T i y : The maxi b af al any sensors and the measwrad
221 223 temperature at the reference location which are obsarvad &t tha sams tima or at s close an abservalion tme as

-— =

Probe instaliation Details ; Dimension of Chamber :
a= 10 om D= 060 m
b= k4] o W= 1.0 m
o= k1] cm H= 1.2 m
Cepacity= 075 w°

Wy .

a 1106485

possible to ina tha pattem ar within the chamber under steady-state condilions,
Overall iation : The Di of the and i il obsaration
UUC* @ Unit Under Callbration

Molg | The reporled uncerfainty of messuremant was included stabéity and excludad unifomity |

The reparfed uncertainty of messurament wes based on 8 standard unct y muitiplisd by a Ii
factor k., providing a leval of confidence of approximately 55 %.

-obo-

Pl -

a 1106484




&= DKSH

&Q\'Q_f)) Corlificate No.: COBZ20484  Paga 2of 3
f@ﬁ% = Certificate of Calibration Gl o
ol ol RIS AT ‘Without Adjustment
Equipment: SPECTROPHOTOMETER Cerlficate No.: C06220464 FowolangitAmasuny oy T SpaAn NS T 0
Modet: DRB00D lssued Date: 27 September 2022 Mok Niraiet - -
Serial No, (or 1627845 (RYG_ENOGAT) Job No.: KSPR2212224 athes sl il o
Manufacturer: HACH Page: 1ofs e i 0 e
Condition: In Condition ezl e 423 e
748.48 TaBE -0.32 0.4
Customer: ALS Lak y Group (Tt ) Co.,Lige-tR g-B ). BO7.03 8074 -0.37 013
816/10 Moo 5 T.Maenam Khu, reviewsy [0 Eaadt Pholametrio Accuracy (Absorbance)
A.Pluskdagng, 1140, Thalland . Unill Under Uncartainty
Fayong 21940, APPROVED BY 2.t
0.0000 0.000 0.0000 0.0045
Emvironment Condiion: ~ Temperature 21 C [ - NEXBCALTATE .. 0.5605 0.583 -0.0026 0.0048
HurmidRy €4 WRH @ : XX WA s 0.7334 0737 -0.0036 0.0045 .
1.0534 1.057 -0.0038 0.0045
Calibration Place: ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch) ( Wet Chemistry ) 0.0000 0.000 0.0000 0.0048
616/10 Moo & T.Maenam Khu, B 05503 0.553 -0.0027 0.0045
nm
A Pluskdseng, Reyong 21140, Thailand. 07178 0.720 -0,0021 0.0045
10312 1.034 -0.028 00045
Calibration By: Mr, Chatiuphon Foithang 0.0000 0.000 0.0000 0.0045
Calibration Date: 27 September 2022 . 0.5024 0.508 -0.0036 00085
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04 0.6683 0.672 -o.0027 0.0045
Tracsabillty: This certificats is to the CRM by National Instiiute of Standards and 06604 0.984 .08 atiod
Technology (NIST) through Starma Sclentific Limited, 0.0000 0.000 0.0000 0.0045
The stendard for Wavelength Certificate No. 81418 and 91435 sk 05188 0.518 -0.0022 0.0048
The standard for Phictomelric Cartificate No. 91441 and 101088 i 0.6903 0.681 -0.0007 0.0045
The standard for Stray light Certificate No. 101041 and 101040 08804 0.882 00018 0.0045
The standard for Spectral resolution Certificate No, 101037 0.0000 0.000 0.0000 D.0045
= o 0.5525 0554 -0.0018 0.0045
Spreea 01178 0.8 -0.0006 0.0045
L Folthang) (Mr. Thalemgkest Poungngarm) 1.0301 1.031 -0.0008 0.0045
- Auihoried signaiey 0.0000 0,000 0,0000 0.0045
This certicate of o me of Ut (50, : e 0.5367 0.538 -0.0013 0.0045
ol nm
uncartsinty y e b 0.8847 D685 <0.0003 0.0048
Ve B am with the Espreask y | My
Thess results may be secind by Tt Berem Innled, calbraind or sampled. The rapo shatl not by G Lo 00007 0.0045
i Moty o T e 149N Barenmoy e la1ad e
ot e R S ot o a0
Delivering Grawth - in Asia and Beyond. CALFM-D06-13: B0 Jud 2032 Dellvering Growth - In Asla and Beyond. CALFW-GOS-13: 20 Jul 2022
Tunsndoudnwiedosinfiouinaay
Cenlificate No.: COB220484 Pegedof 3
wrflue: KSPR2212224
Calibration Results: wlimefoso; SPECTROPHOTOMETER u: DR600O Ao 1627845
Without :
Acuermnt maTedou ($u) nTaRE ()
Photometrio Acouracy (Absaorbance) 27 Sep 2022 Twnsenadn 27 Sep 2022 ey
Btandard 0 .
Wevelangth Comsetion Uncerainty pree R T BT
e :.:: :.:: 0.0000 0.0080 s
L . <0.0017 0.0083 i - H
00000 0.000 0.0000 0.0080 2 - . 2 =
257 nm olm : @ o 2. s ( sodlafoon, mulu-uonnton) @ o
: DA% i o) © | O | 3 e le-inwios (On-ON Swiah) @ | o
0.0000 0.000 =
$13nm i i :mm i @ | O | 4 unepeypes @ | o
. L0026 uooao ¥
= o & wnieo (Display, Screen & =]
o 0.0000 0000 0.0000 0.0080
foen o e haw o | o 6. uiohulvivh (Battery Backup) >= 2.6 VDG o | o
Stray Bight * =) [m] 7. dwuiRonATuereliy Cantrol) 0 =]
wuc: i ULIC: Transmisslon (%T) Absorbancs  A) o) o 8 svuwvosfiu (Wavelength Check) 2 O | 8561 %886.1 nm
260,67 +-0.11 nm 260.7 21 1678 @ o 8. uwseruflaus (UV < 3,000 hour) 7] o
391,84 +-0.11 nm .8 17 1110 e o 10 wwmrullause (Visible < 5,000 hour) 7] =]
7 O 1. meetnwnudnouw (Camussl Module) = o
8 d Rssclution * PH Mater and Conductivily Medsr
Nominal Conosntration 0.02 % wiv [ Trough Ratia BwW ] o 12, DilleTnam ( Electrode end C Cable ) o =]
‘Standard Wavelength ( nm ) 268,60 206,63 138 200 o (] 13, sefiusmaseriulu Electrode (Leval KCI) o o
UUG: Wavelengn (nm) 260.2 268.1 ] o 14, shilaffurling Electrode (Dust Protection Hood) | =)
Sid Absorbance  A) 0.4810 0176 [w] [m] 15, andubifinTwen (Stand) o =]
Absorbance ( A) 0.ars 0.288 Totsiowler
o o 16.  maTuuiidgn (No Sample) a o
G Marked " Not TIS1 " In this have been included for compleleness. ] - L P-u &m o s
m] [m] 18.  sinm Plston Bureties =] o
The End of Certificate
o o 19,  Funclion Rinsing and Dosing o o
Wonsusiounsnln ;
Mr. Chattuphon Folthong
Service Englnesr
Ui R gy e TuTed e utin Ranampy inTaind 2

3513 iz ik i s e 10261
7533 Buklvzowk fn, Bargchas, Fhrsbharoeg. Darghck 10710

e o6 2608 F000

Dielivering Growth = In Asis and Beyand,

@dah rom

CALFM-CO6-13 20 Jul 2022

53 s i commete b (e 10280
P53 Sl e, Bargsk. (ersstncey, Barg ok 1360

Phane: o5 006 000

Dethvering Growth = In Asla and Beyond.

CAL-FN-RA1-03: 20 Jul RO2E




PENTA CALIBRATION CQ., LTD.
P E “ T A 81124 Tha Connuot 33 Vilags Kimahanaphinek Rosd
Dokl Prawat Banghnk 10250
CALIBRATION Tel: +66 (0] 2069-9773
wWww.gantacal com

~ (Certificate of Calibration

Represant o Cenffinate of Calbealion PTCO7/22103

PENTA CALIBRATION CO., LTD.
68/124 Tho Connect 33 ViBage Karchanaphisok Read
Dokmal Prawet Banghok 10250

Tok +56 [0) 10606773

e pertacul com

PENTA

CALIBRATION

Carfificate Mo.: PTCAR 22103 Page: 1ol 2
Equipment. Cigital Balanos Condition: Narmal
Manutachrer: Sartorius Sedal No: 2BH(TO38
Modal: MSEZ245-100-04) 10 Mo RYG_ENDCO2
Type of Bafanca: Singhe Intaeval

Customer: ALS Labaratory Group (Thalland? Co., Lid.

1
4, " s =
1610 Moo 6 T Magramkon, A Pluakdaeng, APPROVED BY. . gé“;“
Rayang 21140, Thailand

Environment Condiion:  Temparature 28°C + 03°C
Humitity BA.1 %AH = 4l HERH
i cansity 147 g

Calitwation Place: ALS Laboratory Group (Thailand) Go.Lid.

B16/10 Moo 5 T.Maenamkpa, A Pluskdasg,
Rayong 21140, Thalland

Thee Method usad: In hause mettyod, PTC-W-OT, base on Euramel cg. 18
Tracaabillty: This cerificats is traceahie to the 51 Units through Thai Callbration Sence o, id
HEC-ONSC Accreditation No. Calibration (185

Date Recelved: Mearah 23, 2077
Calibration Date: March 23, 2022
Issued Data: March 25, 2022
Calibration By: Mr. Rungroje Matakul

pdeadal’ et Approved By ; < ——
{ Mr Kriangsak Kalasr | (W Keatisak Kereto )
Reviewad by Laboratory Manags

Thim norisain i nsoed the i a Boonedng fo the al Lnita {5 1L proviies Traceabiy of
o it

T ursursinly suiwe wich | sanclare uncarninty Ak b

e Eevwmenge Baitlor (il 0 provide o evel of a1 i Cukde 10

Estrresion nf Uncertainty i Mesmuremert (GUM. Tha sfsct fhiat S ek rebsie ocdy & 1 fems casnated

T vabtmbion cortfiate shalnct be rearothes d ausept in AUl ey, willioul winen sporovsl from pants oestrelon oo

P 1o Certificate of C. PTCAOTZZI03
Cartificate Mo, PTOOTE2105 Page: 2of 2
Measurement Results:
Without Adjustment ©
Function Calibration: Non Adjusterent
Eocantric Errar: Weight (o be 1683 12 or of Maximum capaciy

Eccentricity tosl 100 -1
=5 | Fositan (a]
3 1 a L - 2 T ) O )
2 % o000 | 0.0000 ] omm| 0.0002 | 0.0002
- Maxlmium deviation: 0.0002

Regeatabily Test : Weight 1o be 12 = L, = Madmum capacity
Determinaticn of (e standard deviaion of weighing balance., Resdsbilty 0,000 (g}

Horminal test valus (o) Standard Daviation
™ 0000042
a0 Dou0aT
Ervor of indicafion : om naminal value., Reacsnllit 00001 (gh
Neminel Valoa | Convantionsl Maza Indicato Cormection of Baiance |  Uncartsinty X
g} -] Ig} Ig) lgk
o 0.00000 ooo | wooe 0000088 216
001 01000 T eog oo 000010 200
T 0.10000 04500 00000 po0io 208
P 1.00000 0000 00000 0.000%0 208
2 200000 12999 00001 1.00010
5 sooo01 | Bo oo | poooto
10 10.00000 10,0000 06600 om0
20 2000008 19,909 10001 0.00011
50 50,00004 409090 [ omome |
109 100.00004 100.0001 000017
200 20000011 20,0000 0004 00027
Mote: Weight of scjust - fal

The End of Cartificate

S FRIE T 008 Tl 2

TECHNOLOGY MFROMOTION ASSOCIATION (THAILAND-TATAN)

COMRPORATI SERVICES % EQUIFMENT CALIBRATION AND TESTING SERVICES %~ ’F‘-\-‘ 3
S AT 3 2 1 g
A PATTANAKARN BOAD SOF |4, SUANLIANG, SUANILUANC AANCKIN Wi2M RTINS
T TP 1730037 A 07T 2R CALISRATICN 68

Cart. No.: 22TM1517
Page: 1of3d

Certificate of Calibration

Equipment : Hot Air Oven
’ widall .

Manufacturer : Memmert REVIEW BY "D‘a i
Model : UFE 500 APPROVED BY ’;[:}zé‘”’_
Serial No, : G511.1572 NEXT CAL, DATE 3’;”*!*‘“"
10 No. ! RYG_ENCO1D
Submitted by : ALS Laboratory Group (Thailand) Co..Lid. {Reyong Branch)

G16M10 Moo 5 T, Masram Khu,

A, Pluakdaeng,

Rayong 21140 Thailand
Locatlon : Oven Room
Recelved Order ; 20 Oclober 2022
Calibration Date : 20 Oclober 2022
Ambient Temperature : | 26+ 10} °C
Relative Humidity : (5030 )%
Calibrated by : Man Paitanspongpalboan
Approved by : Yolu, -

Approved Signatory

{ ) Pomithippa Tameyakul
() Males Butkruea
{ ) Suwil Imjal

Issua Date : 2 Novemnber 2022

The Uncertuinties ure for @ eonfidence prabability of spproximately 95 %

“Thin rerilFicase mary o s rsvosdaces swber @ in fuil, xoepl il ihe prar aeoen

Al e e 1 Clripogad Bspviees 3 ¢ Sanifamess Calibeanin wd Teduy S,

A (046308

#

' Equipment : Hot Air Cven Cert. No.: Z2TM1B1T
Condition As-Received :  Used llem Page: 2ofd
Reference © 2210-03780C-2
Procedure Used ;-

c were condusted using B CP-0TI2 g te direct
method with Data Acquisiion which with Resi T Detector { RTD ) and
Thermocaiple Typs T.

The temparsture scabs ussd was bassd on 1TS-80,
Condition of this result of calibration

1. Referance standard Instrument:-

Instrument Medal Serial No. Cert. No. Due Date i
1} Data Acquisition 340724 MY48023832 22LMET 24 Jul 2023
- 2 This cerfificate |s valid only to the ilem calibrated on date and placs of calibration,
3. This Is 1 he | System of Unit.
Result of Calibration :- (%] Withoul Adjustment
‘. Funetion of UUC" : Temperature Source
Frash air satting @ Cloze Environmant during calibration
Baginning Finished
z [Temp. ( °C ) 25 25
REL Humid. | % | 54 58
"_13 AC Suppty ( Valt ) 223 225
L | Rel. Std. ID No.: @
T / Calibration Point
g (]
= T Position:[ (180 )°C {104)C
————
1 21-16TC-01 | 20-1BRTDO1
2 21-18TC-02 | 20-18RTD-02
3 21-16TC-03 | 20- 3
Probe Instalation Details - Dimansion of Chamber : i -21_12_@‘ le‘
&= &0 & e 043 m 5 21-16TC-05 | 22-1BRTD-05
be 50 om = 28 [ 21-16TC-05 | 20-18RTD-06
ex 50 om o 048 m EaE 7 | z0-8RTD07
Copacity= O o "8 | 2116TC00 | 22-8RTD08
Bl | 21-16TC08 | 22-1BRTD-09

a 1132466




A

Equipmant : Hot Air Owan Cert. No.: Z2TMIE1T
Condition As-Recelved : Ussd Itam Page: 3of3
Roference : 2210-03780C-2

Result of Calibration :- { %) Without Adjustment
Function of UUC*:  Temperalure Source

RYG_ENOCOS

TECHNOLOGY PROMOTION ASSOCLATION (THAILAND-JAPAN) iﬁ_m&; p:;
COMPORATE STV A WP CAL LA TION ANT) TESTING SIEEVICES LT £
S04 PATTANABARN ROAD BOH 18, BUANLUANG. SUANLUANG BANGROK 13235 e u ot M e
TEL. OIHT MO0 2T FAN 4276 it CHISUATION O

Cert. No.i 22TM1432

Page: 1of3
Frash air satting : 5 - 3
ssnairsatting:  Ciose Certificate of Calibration
‘| Catlbration | UGt uuc* Temy Overall Covarage
Point | ‘Selfing | Reading stablity uniformity Variation Factor Erpilpment:s Hat Alr Cven
L) {c) {e) (2°C) {c) {C) (') * el
104.0 1040 1040 0.076 0.5z 0.60 0,42 2 Manufacturer | Memmert REVIEW BY i i
180.0 180.0 180.0 oi2 0.Ba 1.2 11 2
Calibration (*C) Model UM 400 APPROVED BY s
Paint Position ,‘I Fa
(&) 1 2 3 i 5 5 7 8| el Serial No. : 1495 RIS NEXTCAL. DATE S0ieil
104.0 108.768 | 105.734 | 103.723 | 103.800 | 104.215 | 104,131 | 104,132 | 102.740 | 103.747
120.0 179.723 | 179.359 | 179.438 | 175489 | 180.361 | 180.114 | 180131 | 180.243 | 178:605 IDNo. : RYE_ENDOOE
Average" ; The average of 30 values in aach positbon.
Temperature stability : One-hall of the grealest difference of e al any one sensa Submitted by : ALS Laborstory Group (Thallandy Co, Lid. {Rayong Beanch) | |
y : The maxdmum diff of [ res at any sensors and the measured R1BY Moe. . T, Masnaay Ky,
temperatre al the reference location which are chsarved at the same time o al as close an obsarvalion time as A Puskdsadg,
possitle to the lemp pattem or within the chamber under steady-state conditions. Rayong 21140, Thailena
Overall Varlation : The Difference of the maxmum and mini | 1 hout observalion Location ; Oven Room
UUC* :  Unit Under Calibeation
Note @ The regorted uncertainty of measurament was included stability and exciuded undonmity Received Order ; 20 Oclober 2022
The reported uncertsinty of measurement was based an a standard uncertainty multiplled by a coverage c‘”b_"u“' Bain £ i mmrfﬂm
factor k, providing & levet of confidence of aperoxdmately 85 %. it Exiparatire ; (A8l G
Ralative Humidlty : (50x20}%
=abo- Callbrated by : Preccha Hiaki
Approved by © M‘. .
Approved Signatory
[ ) Pomthipps Tameyakul
[ ] Malea Butkrues
{ ) Suwdt Imjal
Issua Data © 2 Novembar 2022
That Unscertaintbes are e s ¥ AR
P —
% e Testlag Service
a 1132455 A 0046305
Equipment : Haot Air Cuen Cert. No.: 22TM1492 Equipment : Hat Ale Oven Cert. No.: 22TM1482
Condition As-Received :  Used llem Page: 2af 3 Condition As-Received | Used ftem Page: 3of3
Reforence : 22100376051 Reference 22100376001
Procedure Used =~ Result of Calibration :- (*) Without Adjustment
Ci fan ware ducied using P dure CP-OTOZ ding to direct Function of UUC™:  Temperalure Scurce
mathod with Data whica with T Detecier { RTD ), Freshairsetting:  Close
The temparature scale used was based on ITS-80, Calipration |  UUc” uuc Overall Caveraga
Condition of this result of calibration Paift Sotting | Reading stabliity unifarmity Variation Factar
1. Reference standard instrument- (e ) EaGY {2°C) (C} [C] [#C ) *
Instrument Model Serlal No. Cert. ho. Due Date 70.0 70.0 0.0 0.078 047 0.77 0.42 2
1 } Dats Acguisition 349704 MY44035217 21LMa0 23 Doc 2022 = ¢
: ma cartificate Islvalla only Lukllh:ullnm mllh?nb-dsm‘dah ::: Plam of calibration, B Fodlrion
. This 5 1 yaiem of Unit %
{"c) 1 2 | 8 | &« | & | & | 7 | & [#{wn
Result of Calibration :- {1 Withoul Adjustment
e e 0.0 70.282 E9.988 | 70079 | TOATT | 70684 70039 | 70658 | 70148 T0.328
Function of ULC” Temperature Scurce I I I I [ | | |
Fresh air satting : Closs during Average® : The average of 30 values In each position,
Baginning Finlshad Temperature stability : One-half of lhe grealest i fi of al any one senso
Temp. [ G ) 28 B i y i The i af al any sansces and the measurad
REL.Humid. { % | a3 a7 iemperaturs =t the mlerence |locstion wiich ase cbeerved al the same time or &t a3 closs an obaervstion lime &
|:‘\C Supply | Vo ) 720 221 possibia to ing the pattem ar within-the chamber urder sipady-state condilions.
Overall = The Dl of tha i and minimum g i
H Ref. Std. UUC* : Unit Under Calibration
Position : 10 Mo.: Note ; The reported uncertainty of measurement was Included stabliity and excluded uniformity .
1 18-10RTC-01 The repored uncertainty of measurement was based on 8 standard i y by a
2 la-idRTD-oe factor k, providing a level of of hy 95 T
‘ W i [ 16-10RTD03
Probe Installation Details : Dimansion of Chamber : 4 18-10RTD-04 g
#= 50 om = 03 m 8 18-10RTC-05
b= 50 om = 0.40 m & 18-10RTD-08
e 50 em : 040 m 7| E-10RTDO7
i B 18-10RTR-08
Capacity = 0068 m o
B {rel) 1B-10RTD-09
21132473 41132472




RYG_EMNO0061

SECTELTIN N

1008 PATTAMARARN ROAD SO LR, SUANLLIARG, SUAMLLUANG HANGEUI 1020
v AL AT s

THL, 1100057 AN

Cert. No.: 22TM1489
Page: taf3

Certificate of Calibration

Equipmant : Watar Bath
Manufacturer : Mammart REVIEW BY
Moded : W22 APPROVED BY .
Serial No, @ L5135 0648 NEXT CAL. DATE
ID No. : RYG_ENODE1
Submitted by ; ALS Laboratory Growp (Thalland) Co., Lig, (Rayong Branch)
61510 Moo 5, T. Maenam Khu,
A Pluskdaeng,
Rayong 21140, Thailand
Location : Wet Chemisiry Lab
Received Order : 20 October 2022
Calibration Date : 20 Oelaber 2022
Amblent Tempearature : {26210 )°C
Raiative Humidity - {60+ 30 ) %
Calibrated by : Freecha Hiahib

Approved by %.

Approved Sigratary

i / Pomithippa Tameyske
(4} Malee Butkruss
[+ Suwit Imjai

lssue Date : 2 November 2022

Thee L inthes ure for a

i ity of appronimately 957

“Thla iR M 1 b Ep o el o

Al of e bl

Surpaic S § | Byl G

A (046906

Equipment ; Water Bath Cert. No.: Z2TM1481
Condition As-Recalved :  Used ltem Page: 2ol 3
Reference : 2210-03750C-4
Procedure Used .-
Calibration wene conducted weing In-house pr CR-OT04 1o diract
reasurament method with Data A which il | Platinum Resk
Tharmometer | IPRT ).
The temparature scabks sed was based on ITS-80,
Condition of this result of calibration
1. Refersnce standard instrumant:-
Instrument Modal Cart. No. Dug Date
1) Data Acquisition F4ETOA MY44035217 21Lm30 23 Dec 2022
2. Thig cortificats is valid ondy to the itam calibrated on date and place of calibration.
3. This ion |s i the System of Unit,
Result of Calibration :=  (* ) Wilheut Adjusiment
Function of UUC* ; Temparsture Source
AC Voltage Supply
N ey (%R, { Vol )
Baginning of Calibration 24 53 222
Finished of 24 50 221
Ref, Std,
Position : i
f 1 N37P300726
1 1 -yt 2 NITP300727
/_‘ e > 3 NaTPa0072s
. . i 4 MNaTP300728
S{ret.) N37P300730
Fromt
gk, .
al132471

Eguipmeant : ‘Water Balh Cert. No.: 22TM1481
Condition As-Recelved : Used liam Page: 3of3
Reference : 2210-03760C-4
Resull of Calibration - ( * ) Wilhou! Adjustrment
Function of UUC™ : Temperalurs Sowrcs
Calibration uue* uuc* Average® (e
paoint Setting Reading Pasition
(e) (e ey 1 [ 2 [ & T 4 T sper)
85.0 £5.0 85.0 84527 | 84553 | 4628 | BastB | s4.5E0
Callbration | Coverage
ot Unifarmity | Stability |Uncertainty| ~_ " -
{G ) e) [(£"C) (2°C) k
25.0 0.12 0.081 0.18 2

Average* : The average of 30 values in each position;
L : The of d &t any sansors and the maasured temparature
al (i relersnce locaflon which ame obeervad at the samae time or al Bs closs an obzarvation ime a8 possitls

to ine the patiern or y within the chambsr under steady-stale conditions.
Stability : One-half of the greatast of at any ore probe.
uue* : Unit Undar Callbration
Mote @ The reported urcerainty of measurement was inchided stability and excluged uniformity.
The reported uncerlainly of measurament was based on a standard uncertainty multiplied by a
ga factor k, = lsvel of of 85 %.
-olo-

Wl -

211352470

TECHNOLOGY PROMOTION ASSOUIATION (THAILANG-JAFAR)
CORPORATE SERVICES 3 K NT € AND 2]
AR PATTANARANN MOAER S |6 FUANLLUA R, SUANLU AR BANGKOR sl
TUL 02T 000027 FAK 0-I710 S

MPG-TBTIETHSE
CALIRATION bs

CerlMo.:  220HATY

Page.: 1ol 2
Certificate of Calibration
Equipmant © pH Meser
Manufacturer : Metilar Taleds
Modal ; Seven2Go
Sarial No. : B531256371
D No. : RYG_FS0420
Candition As-Recelved: Lised flem
Racelvod Dato 11 March 2022
Calibration Dates ; 14 March 2022
Reference @ 2203-DASHOEC-1
Submitted by ; ALS Laboratory Group (Thagand) Co.Lid. Rayoag Branch
1610 Moo 5 T Maanam Khu,
APakdaeng, Rayeng 21140, Thaland
Ambiant Temperature ; 25 & 25) "C
Relative Humidity : {50 + 15 %

Calibration Procedurs : In - houss mothod |
- CP-CHS by direct measuremant with stardsrd
woltage calibrator and dirgct maasurmmant

wilh cartfiod reference matenial (CRM)

Calibiratod by : Waraknm | amgagirakl

Approved by - % 5
Approved 5

{/ } Malge Butkruea

{ ) Sailhip Meengmeal

| ) Warakom Lerngagirakul

Issus Date : 17 Mawsh 2022

peabbiiity of

e il 54 il
51 Ty Colihessmm s laatieg Seviees

atber e fe 1

A 0039308




Cort. No.:  ZICHIT?
Page.: 2at2

Conditian of this calibrati
1. Raferance Standard Insinamant
Instrument Sorial No. 10 Ma, Cernt. No. Due Dats
1) Dogumant Process Callbralor 54030048 130RC116 E26E2 25 Aug 222

This certificaiion is fraceable to the Intematonal System of Unit maintsined at-
= Tracesbs to Naticnal Ingtitute of Metrology (Thalland). NIMT

2. Cortifind Refarencs Matssdals * That mesasurament resulis are irstesbin to 5 theough CPA chism Lid
ANSIASC: Mational Accreditation Board, Accredited Mo. AR-1835
Buffer Solution Manufscturor Lot Ne. Exp. date
pH 4.008 GPA cham TRERZD 23 Sap 2023
pH BAE3 CPA chem TeaRz2 04 Sep 2002
pH 10.015 CRA cham TEBEZA 04 Sep 2022
3, This gerificats is valid only to the Bem casbratad on date and place of calibration;
Calibration Resulls

Function | mV Measuremant
Performing standard curve by Fluke at pH (4,7,10)

Hominal | Standard Uneertalnty of Covorage
Halk Linday Valug Voltage | Actual Reading Measurement factor
in
BH _.5’5 T BH (V') A
pH Mater 400 17748 Ll 4.00 0.58 200
SN HEB126E1 1 L 1] (e u #.uu .58 L
10.00 AT 48 478 10,00 058 2.00

Function ; pH Measurement
Parforming three buffers standard curva by using buffer nominal pH (4,7,10)

Uit Under Standard pH Actual pH |Actual my | Uncartainty of Coverage
Calibration Buffer Soiution Reading | Reading | pH measurement factor
{mv ) {2} 3
pH Elecirede 4.008 4.01 1/ o.oove 2.00
SiN, 1311407 3=k 6,98 o 0.ouu3 2.00
10.015 10.0% A7 0.0082 2.00

TECHNOLOGY PROMOTION ASSOCIATION (THATLANT-JAPAN) %
CORPORATE SERVICES § FOUTPMENT CALIIRATION AND TRNTING SERVICES ‘t//r:;‘;“f
$384 PATTANACKRN MO S8 14, SUANS UANEL SUANLUANG IRASGRDK 10350 et A .
TEL TN FAX. 02715481 crnn
Cart. Now: 221 M4
Page.: | of 2
. . .
Certificate of Calibration
Equipment | pH Meter with Sansor
Manufacturer ; Maltler Taleda
Madal | HevonlGo
Sarial Ne. | BEI2EEITY
1D No. ¢ RYG_Fs0420
Submitted by : ALS Laboralory Group [Thailand) Co, Lid
(Rayong Branch)

B0 Moo & T. Maanam Khu, A. Pluskdsang.
Hayong 21140 Thalland

Loeation : TPA On Sie Calibration Leboratory
Recaived Order : 11 March 2022

Calibrated Date 15 March 2022

Anbient Temperatine . (2810 )C

Relativa Humidity : {560+ 30 ) %

AL Line Violtage : 22022V

Calibrated by © Malee Butknues

Approved by ;

Approved Signatory
{ ) Pomihiggs Tameyakul

Tha reported uncenainly of messurEnent was besed on 8 slandasd uncersnty mulliphied by  coverage e e i
faclor &, providing a level of confidence of approximately 85 %,
oo Issue Data A7 March 2022
Thel inties aro for i I bty of app 954
a 1100585 A 0039307
SPC Calibration Center S% T
Part of DKSH Group
RYG_ENO188
@ Certificate of Calibration
Equipmant : pH Mstar with Sansar Cert. No.: 220041 Equipment; Block Digestion Unit Cerfificate No.: C28220011
Condithon As-Received ©  Usad lam Page.: 2od 7 Modal: KT-208 Insued Date: 1B March 2022
Reference Z03-(MB505C-2
Procedure Used :- Serial Na, {or ID.); 57202100057 T0R00072 Jdob No.: KEPR2203622
Callbration wers conducied using in-house calibration procedure CP-OTIM asconding to comparison with Manufacturer: Gerhardt Page: 10of3
Tl sl Pl { IPRT iy Balh . ; )
Thhe lemparuture scake used ws based on TTS-90 Conditian: In Candilion Digestion Block: 20 holes.
Condition of this result of callbration
1. Referenca standerd insirument;-
i s il Sorial No, Zait Ha: Dun D Customer: ALS Laboratory Group (Thailand) Co. Lid. (Rayong Branch)
1) Dvgital Thennomiser 1523 2188080 211273 22 Nov 2022 616/10 Moo 5 T.Maenam Khu, A Pluakdasng,
2. This carificate is valid oily lo he Bam calbraled dn dale snd phace of calibration Rayong 21140, Thailand,
3 This certfication ja treceabls o the ntermationsl Systemn of Lnit ! &l 2
Result of Catibration - (* ) Wilhoul Adjustmen REVIEWBY 'N 0
Funetion : Tempersiure measurament. Environment Condition: ~ Tempesalune 24 © t QD&'c OVED EY R
This inslrument was connecied with temperature sensar, SIN: 1311407 s
Humidiby: 67 WRH & 2.2 %RH
Calibration| Immeorsion Standard uue* E o Coverage i !? ,1 22
Paint Dapth eature Reading s Unessainty. Factor Vollage: 226 VAS @ 1.7 vag | NEXTCAL DATE .2 F2in
el {mm } (<) (] (=4 (£%€) K
250 100 25,008 254 0,391 0,16 2.0
300 160 30.006 305 Doz R F) Callbration Piace: ALS Laboratory Group (Thailand) Co. Ltd, (Rayong Branch)
40,0 108 30,807 406 0.603 0.16 2.00 (Wet Chemisiry Lab)
50,0 100 48887 50.6 0.603 016 2.00

UC* : Unit Under Clibration

The: reporied wneerfainty of measurement was based on 8 standard uncertainty muiliplied by 8
covorage factor &, providing a level of confidenca of approximately 85 %.

-olo-

@

a 1100587

816/10 Moo § T.Masnam Khu, A Pluakdaeng,
Rayong 21140, Thailand,

Callbration By: Mr. Worachat Honghzsew

Calibeatian Date: 17 March 2022

The Method used: In house method, base on by comparison with standard

Traceabillty: This ifi s ta the: Si Units by Mational Instiluts of

Metrodogy (NIMT), Thalland through M., Technical Canter Laborstory (NTL)

Cerfificate Mo.: TC21/0075
(M. Udon Srichana)

(Mr- Worachat Hongksaw)
Persan in change Authorized signatory
This arrtitenln i mssud e sy of mumsengol socordng 1 e bionasersl Systom of Units (S0 1 provides racaatilty of maaturament o
o o

The massuremen Lrcertninty stied @ the exandod nceramty which i sbiangd fom e Bisrder Lrconsnty mull pled by 19 covorago tacior Bed)
o g ! e of T I ' secondings il 1ha Cuks lo Exprossion of Uncerianly n Measirement (SN,

Thizses sl ey b allzcted by devielons |iin specried condilions, The resuls relaie ooy 1o the iema iesled. calbaiod o mmplesl The mper shal
0t b e st sl o0l walfoul Brgerem of BPG AT G Lid

B B T e
Dt (D0 118 5rf WeeklrrtowuacdF A% Sustomet 111 Mo, Serochks Pk, Surgs 1280 Tk
W 0 1B 00 Eur NMVRIMM Fomi 0 A AL il b

N A R SPCOFMCE- 23 Mo 2050




SPC Calibration Canter S%RT

Part of DKSH Group

Certificale No,: C29220011 Page. Z2af

000000 6>
<
o
Oe

Location of standard

Fig. 2.7 Digestion block
Definitions

tndficarfing Tampavaturs; The swarage mading of indoaling devics which farms e misgral gt of $ie Digestan bloc

Massured Tampentture: The averaqe reading of werking standerd af any posificns o locefion.

R R SR 1
5r0 AT G2 T
-d L “ nm"ﬂ.mh:w oy 1 Wi m\n-mw it el i
sl 41, Sammaenal WL Sesizres, Frscoetin, Baves 11280 Thatws
P 201 ol T AT Fom P18 4480 ok et e Wi g

SPCC-FN-C29-0 23 Now 2020

SPC Calibration Center

SERT

Part of DKSH Group
Cerlificate Mo, C29220011 PFage: 3of 3
Calibration Results:
Without adjustment
Mansurad Carrection
i i Ingicain uncanain
Locations ?.:.; ¥ ?:G'Tq o) . Temperature of UUC, (2*C} N
W) {°Ch
Al aras -1.4 1.5
2 3gz2.2 2.2 1.5
A3 HH0.7 (] 1.5
A 3.5 1.5 15
AS 381.2 1.2 15
B1 378.E 12 15
B2 618 1.8 1.5
B2 3794 -06 15
B4 3821 1 15
BE 3a0.8 0.8 15
£ w0 e Xy 378.2 -1.8 15
c2 Aa0.0 0.0 15
ca 3774 -2.8 15
c4 3418 1.8 15
c5 3823 FE] 15
01 I 0.3 1.5
D2 3783 1.7 1.5
03 AR -1.2 1.5
D4 3740 -10 1.5
D& 3rn.4 A6 1.5
The End of Certificats
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SPC Calibration Center S%RT

Part of DKSH Growp

unTedeudn WiATavAUANRRIMAR

wufluane  KSPR2203823

wfimriodla:  Block Digestion Linit i KT-20%

wnamatas STU20009ETTUAI007S

asusa (51 FrTRay (de)
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Service Engineer
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TECHNOLOGY PROMOUTION ASSOCIATION (THAILAND-JAPAN]

CORPORATE FERVICES 3 EQUIPMENT CALTRRATION AND TESTING SERVICES
148 PATTANAKARN ROAD 5011 13, SUANLUANG, SUANLITANG BANGECOK U2

AT TGS

THE, GITIF-HEATY  FAX. 027194400 CALISRATE DMWY

CertNo.: Z1CH1T33
Page: 1of2

Certificate of Calibration

Equipment : oH Meter

Manufacturer ; Metiler Toledo

Model : SevenExcallance | peviEw Y

Serial No. : BE34291445

1D No. : RYG ENisz | APPROVEDEY .

Condition As- '

ondition As-Recelved Used lhm NEXTCAL DT gsl'lﬂai

Received Datw : 22 December 2021

Callbration Date © 23 December 2021

Reference : 2112-063605C-2

Submitted by : ALS Leboratory Greup (Thaltand) Ca. L. Reyong Branch
816110 Moo 5 T.Masnam Khu, A Pluakdaeng,
Rayong 21140, Thailand

Ambient Temperature : (25 = 25) °C

A Relative Humidity : (60 = 16) %

Calibration Procedure : In - house melhod :

- CP-CHS by diract measurement with standard
woltage calibrator Bnd direct messuramant with
cartified reference materal (CRM)

- CP-CHB by with standsrd fhy i

Calibrated by : Warakom Lemgaglrakul

Approved by ; Wali, .
Approved Signatory

{,/} Malea. Butkruea

{ ) Saithip Meangmal

{ yWarakorn Lempsglrakul

Issue Date

ity of nppr ¥ 955

s prn et

il Tesalay Seavhoon

A 0036356




Cert.No.: 21CH1733
Page.: 2of3
Condltion of this calibration result
1, Referance Standard Instrument | -

Instrument Serlal No. 1D No, Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC1E 21E2882 25 Aug 2022
4982054  1T10RCO44 212 28 Oct 2022

2) Refl. Standard Thermemeter
This i ion s to the System of Unit mantsined at-
- Tracsabls lo National Institute of Metrology (Thalland), MIMT
2. Cerlified Roference Materials : The measurement resulis sre iraceable bo 51 through CPA chem Lid,,
AMNSI-AST National Accreditation Board, Accreditad Mo, AR-1835

Buffer Solution Manufacturer Lot No, Exp. date
pH 4.008 CPA chem TEI0E 02 Aug 2023
pH 6.882 CPA chem Elalabg 02 ‘Aug 2022
pH 1005 CPA chem 761018 02 Aug 2022
3. This certificate is valid only to tha llem calibeated on date and place of callbeation,
Calibration Results
Function : mV Measurement
curve by Fluke at pH (4,7,10)
Mominal | Standard Uncertainty of Coverage
Unit Under Value Voltage | Actual Reading Measurement factor
[ Input
pH my my pH Camit %
pH Meter 4.000 17748 173 4.000 0058 200
SIN.: BE3M201445 F.000 0.00 -0 7000 0,058 2pa
10.000 -177.48 -177.5 10.000 0.058 2.00
a 1087319

CertNo: 21CH1733
Page: dofd

Calibration Results
Function : pH Measurement
Performing three buffers curve by using buffar nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual my Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measuremant| factor
{mv) (£) K
PH Eletirode 4.008 4.011 180.6 0.004% 2,08
SIN: 1475518 6862 6984 53 00077 2,00
10015 10.014 =171.3 0.0068 200
Function : Temperature Measuramant
{*} Without adjustmant
Thés equip was wilh T Probe:
= Moded : InLeb Expert Pro-ISM
- Berial No. : 1475518
Dimension of probe;
= Length 120 i,
- Diamatar © 12 mam,
- Depth : 100 .,
Calibration Standard uue Efdie Uncertainty of | Coverage
Point Temperature Reading measuroment factor
(°ch {7ch (*c) {*c) {xc) k
250 25002 4.9 -0.102 0.13 200
© Remark : - UUG" = Unit Under Calibration
The reporied unceriginly of messurement was based on a standsrd by a To]
faclor k. providing & level of confidence of approximatety 85 %
alio-
a 1087180

A2
TECHNOLOGY PROMUTION ASSOCIATION (THAILAND-JAPAN) 2
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
SHH TATTANAKARN ROAD SO 15, SUANLUANG, SUANLLANG, BANGKOR 10250 "\,?'T};
TEL, (-2717-300-24 FAX. 137150484 B

et
ALRRAT O 5E00
Certificate of Calibration = Certificate No.: 2E15
Page: 1of 2
Etpuipmant ; FH Motar
Manufacturer: Maltler Toledo This cartificalis may nof be reproduced ot (Fan a
excepl with the prios witten approval of the hesd of
L.l SevenExcelarce Camirals Services 3 Equipment Calibration and Testing Services,
Sarlal No.: BEMZSTA45
10 Mo RYG_ENMED

Conditlon As-Received: Usad liam

Received Date: 22 Decambar 2021
Collbration Data: 28 Decamber 2021
Riference: 2112-063806C Submitted by:  ALS Laboratory Group (Thaliand) Co, Lid, Reyong Branch
Ambient Temporature; (243 2 23 °C
Relativi Humidity: (50 £ 0 )% 61840 Moo & T Maensm Khu, APluskoeeny, Rayong
21140, Thatard
Procedure vsed:  Calibeation ware conductad using bn-house calrsfion Procedurs OF-E17 Accoming ks el meseurement
mathod with MullhProduct Calbraer.
Londition of this rasult of calibration
1.Reference standards instumsnts -
Instrument Model Barial No. Cartificats No. Duye Date
1) Mulii-Produet Calibrata: 55000 340007 21ET44s af May 2022

2.This feslit of calliralion wes made on raquestad at the painl speciied by cistomnr.

3,Tha canticate |5 valkd caly o the lteen calibralad on dete and place of caRinion,

4.This Cartification 15 {racsabie tn ihe Ebsmational System of Unil mailaited ab-
-Nesional Inntitule of Mstralogy Thadand (NIMT}

1] Piafinee Prabgips)
| I Nuntawat Knamehal
| 1Pominipps Tameysiul

Callbrated by
Issue Date ;

Wutcharasaoim Wongoiskane  Approved Sigmatory =
a7 Jaruary 2052

i 0278122

Cert. No.: 21F4151

Page.: 2 of 2
Result of calibration :- (") Without adjustment { ) ARer adjusiment
Function: DG voktage measurement Range: 2000 mv
Standard Value Yuc* Reading Errar Uncerta
{mv) (mv ) (mv ) (2uv)
-100.0000 -100.0 00 5
-50.0000 -50.0 oo 62
0.0000 i} o0 58
50.0000 50,0 oo &2
00,0000 100.0 o0 65
150.0000 150.0 0.0 L]
2000000 188.8 =01 T2
Thee reporied uncertainty of measuremant was based on & standard plied by a il

tactar k=2, iding & level of confid of ly 85 %

“UUC= Unit Under Callbration.
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