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GMIS 124206368138 CeazATOT 4.037 PPN NITROGEN DICKIDENITRIGEN 205 Spa 03, 2024
NTRM 1010419 KALO4E13 528 PPM SULFUR DICXIDEMNITROGEN + 0.4% ul 26, 2023
TS = e T
ANALYTICAL EQUIPMENT
Analytical Principlo Last Mult
Nioolol (550 FTIR AUPZO10246 0O FTIR Feb 03, 2022
Mgkl ISGD FTIR ALPZOV0245 NO FYIR Feb 10, 2002
- Nicotet iS50 ETIR AUFR010245 NO2 TR Jon 27, 2022
p Nicaiat 550 FTIR AUP2010245 02 TR Jan 20, 2022
Triad Data Available Upon Request
MNOTES:Gross Weigh!. 485 Hg
Mot Woight 8.1 Kg
-

Specialty Gasves

. e
Alngus LSA, FEC
Alrgas. P o
v [ e——— >
i Al Lo sompaiy .
i THE LINBE GROU | .’3‘[3

CERTIFICATE OF ANALYSIS |
Grade of Product: EPA Protocol —

Part Murher: EQANISOESHANNZG Reference Number:  B2-401257800-1 3
Cytnder Number:  NDB287T Cylinder Volume: 2472 GF | CERTIFICATL OF ANALYSIS
Laborateny: 124 - Riverton (SAP) - MJ Ciylinder Pressurs. 2215 PSIG |
PEVP Nurihear: Bs2018 Valve Cullet: 0 i —
Gas Code: CONONOX,S02BALN Certification Date:  Aug 07, 2018 i =T - —
Expiration Dale: Aug 07, 2026 i aboratery » CPiilisd) “rodugtion Urder Numiber: gg)32028
‘m_‘m‘mp:fa-um IR Tracaatiy Srolocs! o ARssy ] - = o |mmm2?:-?:a-ouma;ml Anterial Number: §7R100-3-44
urcarsy 3% Thao v s

wolumivciuma bk wnlece ohernie sotaid
[ hiot Lius Tl Cpbnan ebaw 10 paly. i 0.7

Certification Late:20-tan-2016

Cylinder Wescription: TREN A2
ANALYTICAL RESULTS e -
Componant Requosted Act Protocol  Total Relative Assay - i
Concentration fiethad Uncortainty Dates X w1l fere m m — i
(T3 B2 PR 1544 PN Gt 1% NIST Tioceabie e ,‘I"‘:"l""‘ R nat
NEFRIG DI 10500 PN 1845 EPUL Gt A% HIST Tuecaatls 0730:2018, DAT20IE |
SULFLR DioRIDE 1030 PPM 1608 PP @ 19 MIST Tracaatils AT, DATT20IR !
CARDCH MONEXIDE  AD0.0PRR AUTA PPU [ - 1.1% NIST Tracestia 072052018 T =
NTROGEN Arinney Certifieate Nomiber: | Analyst:
p 51560 2057 Tamara !
CALIBRATION STANDARDS 467015
Type LotiD Cylinder No Concentration Uncertainty Expiration Date } — |
WiraM a7osazel FOOGTEENT | 100: PP NITRIC ORIDEMITRGGEN TETTY May 17, 2015 Cxlinder Numbar:
R 12008 i 260 PP NITROGEN DIOKIDE AR 5% 02, 3057 S56730 e
G o404 CEBIB 5401 PPM NITROGEN DEXIDEMTRCGRN - 20% in 01, 3030 i '
KERM 11015414 KALDSTE2 S0 PPM SULFUR DIOXIDERITROGEN 0% S 38, 023 P —— =
KIRM 15000834 CCABIT 4910 PP GARBON MONOXIDEIRTROGEN - 0.0% Jun 08, 2021 ? pprove
Tha ERW, FAM o HOM neiod rmn#nmhmm;wnr- amird ns: am. 6.520 M*
ANALFTICAL BQUIPMENT Neminal Pressiire; (}’/
InsfrumsntiakaMlodsl Analytical Principle Last Multipaint Callbration \
Bacnlal 6700 APV 0081 GO TR a6 a0t 145.0 Bar SUKANYA KAMUTHARAT
Hikcoet G700 APW1 10039 NO (ad 4122010 - ——
Picolet BT00 APW IR NOQ Lazs ) Aug €3, 208 Valve Omtle; To Re-Order Please Quate:
ot B700 APWI K91 502 ] LR CGA 390 BRASS AT8100-544
Triad Data Available Upon Request
HOTES: |
Motwoight 3107 grams =
Groes walght: 47860 grama Gt » ks ais prosduct he aot ased below 2% o noraal contents uid it be msed when it
[ressure 13 bolow
This cafarancn std. has baan cantled in sccordance with the May 2012 EPA Tracesbility § & Cnher impurt by byl combition of this miviure shall.be repoen I7 i ix mers than 109 of
Document ERAGONA-1531, Al testing processas and measurements conform to the i B - L
ISONEC 17026 and to Alrges IS0 9001-2008 and felato anly to fems idantfied on ihis cey | b Nl o e
are carfied o be NIST Traceable with fobal uncestainty fed urddar Anehylical U
dacumant shal net be repreduced in full withouat writtan approval of Bhe isswesr !
TESTING CERT No. 305205 | |
]
i
2 E Page | af2

Fago 1 of 824012678801

s ok jusmelva e (L)

it

15 e e 1 AL AT L s
et 3ADRETTS M40 btk [66] Ve A1 e fsa) 206
liewmenings 10 7 5 miwais st Fae fi

L R et 8, 57050 10, B30 Tind W0 £ e enakaes
Boapne HMApGRI T 0 (GRTIA000  Fanicsh ML
el

025, FEang i, A Kammsbany, Ducwe o 14150

Tt e e 47350 e s} s e e {30} IR STE- PR

3013




THE LINDE

CERTIFICATY, QI ANALY

Component

Analy il Result

{gm fheet Certilied et Ay Date

Oxygen
In Nirrogen

i2) -PB-354 20-Jan-2005

relative

oyl

Oxypen
in Nitrogen

24362550

Reference Standarid wsed irdssay

ngler Mo, Copcentration Eandrud Daty

PLAC B RER A 19-Aug-2017

Inrrumens ke

| Mintere Analyaer
spbon Arsdiisr
B Eiiten apasifiod

Culinder Number SS0730
Proslueting Orider Mumber00] 12008

fodl Anahii Mrincipl L
Servomes 4100 O Analyser

Analytical Instroments used irdssay

2 bl Lalibe

Paramagueiic 23-Dec-2015

Certifeation Date: 2-Jan-2016
Fapiration Date: 20-Jan-1024

uBin Bueh fussinelng) dd fuse)

81 15 e B/ 14 P S AT
e wargeabrer D024 Funli ' o] BI0E 6006 e 48 LI RE)

Trowramelagi: 165 m) 5 s cals aEim W
e (6] BLATO-470

T {553 1570 300

Pagc 2 0f2

Linde {thailand) Peblic Company Limited
[HATNO

15" P, Barga Pove 4, 117 3 14, 136364 Tobd L .5 Red, Danhnce
annale, Savaliraia TH34E, fel {660 318 4068 Fan (86} 1020 03
o Wl fart 13 Moa 5, [ fargiands, & Bangpsbacy. thacheungsan 1418
Thawd, 5] 8 T

T )

THE LINDE GROUP

CERTIFICATE OF ANALYSIS

| Custnmer Detail:

Cylinder Descr
| STEEL4Y L

ALS Luboratory Grong (Thailand)

Production Order Number: pg137349
Maiterial Namber; 57200344
Certifiention Date: 24-Sep-2016
Expiry Date: 24-Sep-2024

nreme
Sass. The Ay

i reference ataterial s fracealdn o 51 firon s reference sia

hit Staudard hay Bovn parformed a uo

Py

| Comifieatios af Gpseavs Catibration Stasdards wrng procodicec G 1 ¢ revalis ars sxprovsed e
wecifinl. The repartod o i s Adard puearial abtipicd aver r
spprasinatehy F%i. " By e
Certificate Number; Apalyat:
28516 Tm{ﬁ,
\
Cylinder Number:
363075
E THITIRAT LOYRAT
Suminnl Cylinder Conene: Approvi: |
6,560 M©
Nominal Pressure: 0"
1454 5 \
| 45.0 Bar g A KAMUTHARAT
Valve Outlet: Ty Re-Order Pleasc Quote: |
CGA 590 BRASS 557200144
| —
Conameni: . 1At rodict e o med bolow 5% of actye! or should not be Used whe

@ Uiker impuritics st detect b
i minar eomy

g

aralvizal conditien of this mix

411 e TepOIT if it s e thas

® Kreep and wiw o welbventilited and secure arga,

ulin Bk el S [ure)

[T -

b TE e 11 0] T s
OAT08S AT 10540 Bt fh) SRR100 B () 13-4
Torazalis 135 o 5 owim fuatan Sewen 147

Tt 8 3857075

—

Pagedof2

Linde: (Thailard] Pubdic Company Limitzd

B ]

18" e, W v T 0, 277 a0 1, D0 RS 4.3 B, B

Bangoine. damatperea 100 0w SIPTTIEANN T (1) AT

Wl o PO, 135 ME S, EBaniaran, & Ry, Chachocs gise 21161
Thalane, bel 3601 36500700

ot

bers ) s span

CERTIFICATE OF ANALYSIS
Analytical Result
Compensnt Reguest Certified Lentified Mechad Ausy Daty
[® C 1
160 % 160 % H- 1% relative (2 1-TB-284 24-Sep-2016
Reference Standurd wied in Assay
Cilinder o, T Cancsutration Expired Liate
4362556 15094 013 % 19-Aug-2017
Analytical fnstruments used in Assay o
7 e ARk ] ~ Anahvical |} incighe L N Colbomion _|
| Servemex 4100 02 Asalyzer Parsmapictic WeFepa016 [

Cylinder Number 363075
Production Urder NumberS0137389

i Sk sl e (o)

e it oA

RS U Y 1 1 L L S
D R

B § T Y0540 e 4

Iaserwnzalead 185 £ 3 ALY APWAT AOGTEN 118

lewrat 1) 30 57047240 e

Cerlifeation Dnie: 24-Sep-2016
Expiration Date: 24-Sep-2004

Linde (thailend) Public Company Limiled

el Hr 103 Biaa 5, LRk, £ S, (e Ton 100

e 000 uakied, 0 igh 8 g SLIT 2R

a

DRY GAS METER CALIBRATION TEST REPORT

Cabbratonof Dete  13.Jul 22 Baromednc Pressure | mm.Hg ) 51
Mext Calibration Date 13-Jan-24 Relative Humidity {%1 Bz2
Temperature {'C ) 20
Rofernnce Dy Gis bl Dl
C-DDMMYY-BXK_FS0525 Reference Dry Gus Meter 1D BRK_FSD8Z2
Dy Gis Mator 1D BEK_FS0525 Sorid No. 160/009
Serigd No. 1302005 1.0000
Maodal Mo, HC-E0-CV 2Dec 23
Dry Gas Mater
fRederpnce Ory Gas Meter Calbration Dry Gas Mater
Cornection
L Vi (Lhers) m To g T Factor
Final Total el Final innal Total el ey
o0 000 .00 %0 3040 280 =0
o0 000 58 20 e
.00 B1.43 280 mo B
.00 T 5160 280 0 B
ET) r4r Ll
FT) ahak 7o
A a0
¥ = Rath of reacing of reference oy gas meler fo cby gas meley . Ierance for indkvidual & L0 from average

Calbrae by :

4 A freoprent

A

Approved by © ! il :“?""'“ s

Mo { jrakonm swasa ) remwnng)

Flaks Sevantsat (3}

FIORM MO, F 08025 RV

OMMNO. | ISSUE DATE: NEa?




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

DRY GAS METER CALIBRATION TEST REFORT

Calibration Date 13 Jut 23 Amnbient Temperature ["C) -]
Cahibeation sheot Mo C-130723-BK_FS0525 Folatreg Humidty (%) &
Digtsl Temperaturs D BRK_FS0525 Reforence Tomparaure 1D B _FSTI4
Sand No 1202005 Saridl Mo HI0A0006513
Maodel RC-BCY Wodol gpron O VT MS
Bent Caibeaee 4 fug 24
alference Temperatued Duptal Tamperaure
Locatton o3 MFE Pass [
,A .-
Stack o 3 Fas
= 5 Fass
+3
1 5]
+3
Frobs 3
3
13
Crven 23
a3
Fiter 1
Eat ]
-1
Water 0
ALK 0
-1
0
MPE | {Maximum p fablo oror of Al i3
[ o O LYY
Calibrated by o Appraved by

{ e Jittakarm Sriwersa |
Fisld Scertist (2)

FORM NOLF 0503 REVISION MO

{ M Namhapa|  Jiargwaremmeng)

Speciaist {1)

2 SEUE DATE: 16723

Cakbraton of Dute 13Jul 3 Barometric Pressure { mm Hg § « 51
Mext Calibration Date 13-Jan-24 Reluive Humidity {%} 800
Temperature{'C | 290
Lry G Mutur Dt Buforunce ry Gos Molor Dads
Cubbruion shoet No. - C-130/23-BKk_F20534 Reforonce Dry Gas Moter 1D BRK_FSDE29
Dy Gus Mot ID BirH_FS0534 Serid No. 160/009
Sonal Ne. 1502020 [+ 1.0000
Modal No, KC-60-CV Neoxt Calil QDoc 23
Cry Gas Meter
Anference Ory Gas Meter Caibration Gy Gas Meter
Ceeraction
T ] Mo, Trn Fator
Final Tetal Final il Total ‘e fcy (¥}
80 3000 2044 &0 244 For ) 1,0190
80 000 30,00 70 ahag &0 048 =0 =0 10248
B00 400 60,00 70 L0.88 &0 e 0 =0 1,0087
600 000 60,00 Y =0 =0 10021
600 000 9000 B0 =0 =0 1.0100
000 ] 000 8000 07T wo | an 10128
Ay 10145

Y= At of reacing of reference oy gas meter fo:cry gus meler | folarance for indivi

Jatbelaoen -

Cabbrate by |

M (- fitakom swasy |

Fipia Sclpntist ()

B |

Mri Matthagol Jpngewarseweng ]

Specialist (1)

FORM MO F 08023 R

NO: | ISSUR DATE: 30822

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

siibretion Dete 13.4ul 33 Aentagnt Toer b
braticn shosf Mo C-130723-BKK_FS0534 Folare Humidty (%) L]
Dupited Temparature (D BrK_Fo0534 Fetarance Temperature ID Bk FS1144
Sonat Mo Sanst Mo 2010800
Mool Mol
C 1 Aug
. Reterence Temperaturd Digtal Temperaturs Emor wEE Fuass Fal
e
Sack [0 0 o Fas
25 a Pass
50 [ Pas
1 Pams
i Pa
a
1
1
1
Prots [
1
1
Cven
Fitie 0
1
1
Ext 1]
0
1
Mater i
i
0
ALK ] 0
5 0
50 [

ermulen e iy

MaxEnUm parrissibie aror of Mmessunement
y j.r/{ =

{ tr Jteakorn Sriwasa )

- {( r.l B Pt L X W

Calitratad by Sppraved by

Fisld Scert (2}

FORM NO- F 08-027  RE

0N N

{ Mrddafmapol  Jiengvaremaong)

Specaist {1)

2 ESUE DATE 1

PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

Cabbraton Date i 73 BKK_FS0524
Callbraten Shii No. - G- 13072 3-BKK_FS0524 BKK_FS1123
Moo Dlamider fom, ) Hi-Lo o0+ 013
oz ID ¥
o, o, o, An 0,
0.00o 031
2 I 0003 i 0474
3 0002 08
4 I 0.000 i
5 0000
& I 008 i
T 0008
8 s | oo |
o,
Whene
0,0.0, = rozzie camaters at 60 degress o
mach ciher. each measuned the neanest O 026 mm P
Ao = Maamum chstance betweon any e diameters
e <0 100 mm
Dis

Cakbrated by
{ Mr. Sakst Phaganphmt )

Finid Soenhst {2)

FL o i 4
i haatgoy v prifsed

MEASUREMENT PLANE

Netlogon Tangamccory

M Natthapal  Jiengwareewong |

Approved by

Faid Spaciaist (1)




Pitot Tube Calibration Data

Fiiot Tube idsniification Number B _F50472 Calibrztion Date 130 23
Lab westcuet Number 258-1-13-01 Stanetars Plet 1D BHA_FSO441
Callbeation Sheet Mo, © 130723 BRK_FSO472 Cp Standard 059
Type S Fitot Tube Cosflicient Data
Type s pitat | Standard pliat aibe | Type s pitol tubse Cp sk Cp s}
ubetegAB | AP mmH,0) (AR mm H,0) Leg A LegB
Test 1 A 12.00 17.00 0840
S 1200 17.00 3 Cogd
Test 2 n 12,00 17.00 0840
B 1200 17.00 ] 080
Tesi 3 M 12.00 165.80 0845
8 1200 1580 . 0.845
Tp 0.842 0842
)i = AP
A F-\ar i)
1= —
= 0
| C‘pw Cp“w meest BE <001
E [C.‘v 1) — Cpfd or m]
Average deviation(A or B) = ———————— munt BE = 0.00

3

M. Japamey

{Mediattrapal Jrgwarsmaong)

.rw\ l‘le-.?' [’}\m‘hr et

Calbrated by Appooved by

{ Mr_ St Prasanphisut |

Finid Sciantist (4] Spacialist (1}

PSR P 04203 - REVHIONVAE: | EIEDATE 30 40 23

ENTECIH

W

Calibration Certificate Y&\

Certificate No: ¢ esoois
Date of Issue :  23-Jan-23

Instrument description = Flue gas Aaaler

iREVIE‘.'\‘SV ..... %M ? |

Instrument medal = Testo 350 New

Instrumentserfal ne,  © G2SEN0AE &&}

1D no. or contrel na, 3 RYG_PSO564 APPROVED BY

Manulacturer : Testo 58 & Co, KGaA

Probe description : NEXT GAL. DATE ... zoly 14
Probe model

Probe serinl H +

Customer name i ALS LABDRATCRY GROUP {THATLAND) CO. LD

Customer address. 1 104 Phatthanaknn 40, Phatthanaian Read, Khwveeng Phatthanaian,

Kt Suan Laang, Bangiok, 10250 Thaliznd
Total pages of cortificate : 3 Pages

Receiving o, ER &= 2
Receiving date. 1 19-Jan-23
of 1 GasC A58, 10.04,21.02 %val, Corben Monmdde B0.14,309.5,1003 pom,

Nitrcgen Dicwide 30.34,50.96,202.2 pom, Ninc Cdde 30.06,150.9,30.6 pom,
Sufphur Digeeide 50.04,100:8,601.1 pom])

Condition of ULIC. i lsed
Ambient condition 3 AR of the Mexsument ware caried cut the stabiized labotary
Temperatue 1234500
Heamiciy 155 8 15 AN
Calibration place 1 1712150l 47 Yauk 45, Toorgs Lakss, Banghok: 10210

Calibration procedure mo, ¢ WI-CL-28-C

T bty eenifeais expincnd urcdiindy of maksurament & Shvtec A5 the standird uncertanty of messuent
Medtipod by covevage At k=, windh fora nonal fe v " S
s ceridiicate & anphed oy (o e ender fest Bnvirovymencal covndtion.
This Caidvanbiar Coviificale may nof Be racndcod obher S in fi avcopt netf the permaislon of i Seung boraiony.
Covation cestiffoates without sirtture and seof noé valld,
s i b MRS SIAnGHT, Rl ek acroring (o the

Aterniatonial Systern of Unls (51}

Duate of calibeation £ H0Jan-23
Mr, Sectavnst Nuesthang Mg, Neogluck Wengssttee:
Calibration Technician Technical Manager
FMLCL O L B Papeiold Isguud Dwre 26002116
Entech Industrial Schution Co.Lid.

127 Go Moanmermean 47 Yack S8 Teonmsonthone, Laks: Bonrkok 10210 THALARG Te, G-2775-8258 Cekortor@enocncolh
Tex ID 0106530035601 wwaweviscrcoth

ENTECIH Calibration Certificate

s
Gatimt Certificate No.: G 650018

syt

Standard References  (Tabie 1)

Standard Cartificate No. Vendor Due date
" Owygen (02 ) 2458 R Vol A215i21 Unde 305cp 25
Quygen { 02 3 1004 % Vil 501532 Himt 15-0v-26
Oeygen { 02 } 2102 % Vel CG-4041-22 Hime U-Febrzi
Carbon mongaide { 00) BO.14 ppm CG-0040-22 Rims Li-Feb-27
Caron menguide { 00 ) 309.9 ppm 280321 Linde w23
Carbon moneside { 00 ) 1003 pom mEYR Linge 24
Mitrogen Dioide { NO ) 30.34 ppm 1w Linge Fihag2s
Miregen Dimdde { NO2 § BI.0S ppri nansan Linde Hefured
iregen Didde { NO2 ) 202.2 cpmi ek ) Lk 20-Jul-23
Itric Code [ NG ) 30.03 ppn 0G-0089- 22 Hirt 13-Jurv24
Ritric Oxide { NO ) 150.9 ppet 85721 e 23
AN Cice { NO ) 32005 ppm 2944721 Unde: 02-Jul-23
Sulphur Dipeds {502 ) 5004 pom 3205721 Lnge 35213
Sulpbur Draece | 508 ) 100.8 pom IS0 Linde 09-hev-21
Sulpbur D { 502 ] €011 pan Jamn Linde W
Measurad ronm conditions
Tempershre t IR T Humidty : SBS was Presam 0135 mbar
Callbration conditions
Gas Temperature & r FAowmte © 1200 miimn Gaspressure 1 10214 wber
Cafibration Results Before Adjustment  (Table 2)
Parameter of Standard Mewnof Ervor Uneulalny
Values uuc 1
01 (%M 2,490 245 -0.048 0.0
02 {%Mci) W 969 0.15 .40
02 () e 16 o0 0.50
0 (ppm) 8014 L LE6 3a
€0 fppen) 099 a3 131 60
0 (ppm) 1003 s 1 1
G2 {ppe) 3034 ns E 59
NOZ {ppr) 3096 353 -25.66 i
HCZ (ppe) 022 1548 474 12
IHE (ppm) 3008 ” 308 &0
N (ppm) 150.8 15 5a &0
N (ppm) T am 66 17
502 {ppmn) 0 50 A L
502 dppm) woe 100 -ns L)
502 {ppm) soLL 5og 31 1
A CL05 C R Page2atd Isued Date 260215
InciLsstrial Solution Co,Ltd,

1121 S0 Nps=wrrrien 47 Yaas 46, |oonmmonahors Lassl Banakok |02 10 T ILANG Ta.0-2770-BEER Calsationfertshoe iy
Tox 1D DIOSE36005501  waw sevechooth

ENTECHH Calibration Certificate

s
P Certificate Mo.: G 850018

Callbratian Results Ater Adjustment  {Table 3)

Parameter of Standard PR Error e

Values uuc (E3]
oF {fevely 2498 245 0.048 020
R[SVl 0 a8 €15 (]
0 (S} wm 2116 0.24 0.80
00 {ppmy .14 i3 166 1]
00 {opm) ag 3 31 BAY
CO (opm) 1003 1014 11 12
P22 {ppm) 30.34 2 0.86 80
WO {ppm) 80.96 27 1.7 80
N2 () 022 56 34 12
NG (porr 008 k] L1 ]
NO o) 1508 53 %1 ]
N3 {ppen) e v 14 12
502 {pam} S0.04 30 0.0 60
S0 {pom) 1008 200 08 (]
302 {pom) 6oL sy 21 13

Remark : 1 omelimol = 1 %ol 1 pmolfmal = 1 opm.

End of Report

FMACLOC RS Pagn 3ol Eisoed Dule 26/02/16

Entech Incustrial Sohation Coultd.

Buergaum 1000 THALAND Tol 0-27T9-BE58 Culbtiboribe it coth
4] weawertechoaln

T2 Sl hswrwonava: 47 Y 48 Tour e




ENTECH Calibration Certificate &

Instrument description  :  Fus gas fArusyer

Instrument model 3 Tesio 340

Instrument serialno. @ AX1T0585

1D po. or control no. : RYG FS0M6S

Manufacturer + Testo 5E & Co, KGad

Probe description

Probe madel

Probe serlal -

Customer name : ALS LADORATORY GROUP [THAILARD) CO, LTI

Customer address 1 104 Phatthanakan 40, Phattisaikan Road, Keadeng Phstlharacan,

et Suan Luang, Bangeok, 10250 Thaking
Total pages of certificate : 2 Pages

Receiving no. i L230066
Recelving date. § o 20danai
of ion ¢ Gas L 2498,10,04,21.02 %ok, Carben Menadde B0.14,.309.5.1000 ppmn,

hitric Do 30.06,150.9,320.6 ppm, Suiphur Dizdde. 50.04,60.596,601.1 por)

Condition of UUC. £ Used

Ambient condition £ Mol e Measurment wase cariod out the stabiikesd abotary
Temperaturs L 232550
Humidity 55+ 15 %RH

Calibration place T LR Soi g 147 Yaik 48, Laksd, Banghck 10210

Calibration procedure no.:  WI-OL-20-C

e colratie i et fy o Ve a5 e shancad wncertainty of measurent
Metipied by coverage facior k=2, wisc) fior g riovivsad stett o covrespanas B @ coverage paodataly of anpraiately 955,

ey covtaifizate i anpled anl b der orer fost Brvonsenlil concition,

T Calibrtiot Certiicale ey nof b reporiiuosg aifer K A7 fal seoest wibh it permbssin of the dsang kllonaleny,
bty corbificates st spmalere gl seal nol valdl

Thes caitvation ceriificate docunsis are lracelSity il e acoving fo the
Iraberridional Syt of Lives (ST,
Date of calibration + M3

XS G2 wkta

M, Sactawest Nucatheng Mrs. Nongiuck Wongsettes
Cafibration Technlcan Technical Manager
FMCLERL Aoy & Pagr 1ot Hiaued Jdte 2640116

Eritech Industrial Soiution Co.Ltd, [
1721 So Neormwonewen 47 Yeek 48, Tovngmonghong Lkl [arghkok 10070 THALAND Tal O-2775- 5888
Tax 1D 055360355 wwwartechootsy

Y P —Ty

ENTECH Calibration Certificate &

s Certificate No.: G €60041 =™
E: E

Standard References  (Table 1}

Standard Certificate No. Vendar Due date
Deygen (07 ) 2906 %Vl Unce 305w |
Cheyzper {02 ) 10,04 % Vol CG-0153-21 Mt 18 how- 26
Dreygen {02 } 21.02 % Vol CG041-22 Hmt Lo-Fetr27
Casbon micnowice { CO ) BU.24 pom CG-040-22 Mt L4-Fer 27
Carben manawde | CO ) 309.9 pom 2003771 Lince 2z
Caeban mandedae { 00 ) 1003 pom 2WENT Lince 03-Aug-2
itric Cndcie | NO ) 30.08 pp SGS10068 W 13-Ju-24
Nilric Oxice [ NO ) 150.% ppm 283721 Linde F-an-a
Milrie Csicie | NO ) 32006 ppm 2044731 Linde 02-Juh23
Sulphur Dageeide { 502 ) 50.04 pom 305/ Lince 23JuE3
Suiphur Dasede { 501 ) 1008 pom 0 Lince 09-Now-24
Subphur Dicccle { 502 ) 601.1 pom 3204721 Linca 20-Jut33
Measured room conditions.
Temperairs B 326 "C  Humdiy 578 %RH Pressure. T 153 mbar
Calibration conditions
Gas Temperatire Z3 T Howrmte : 600 mliimn Gaspresmae | L0162 moa
Calibration Results (before adjustment)  (Table 2}
Parameter of Standard i S Error iy
Maluas uuc [£]]
02 (vl 2498 746 0o om
oF {fWvol} 1004 993 o1 .40
0 (vavol) .02 2118 nis 080
{ B0.14 B4 3856 iE ]
00 {ppm) 3099 e 161 (1]
00 {ppn) 1003 1061 e 12
N o) 3008 7 308 80
HO o) 150.9 154 65 a0
N () 306 306 119 12
07 {gpen) 50.04 a5 404 60
SO (ppm) 1008 a4 LB 6.0
502 (ppen) 6011 S99 4.1 13
Calibration Results (after adjustment)  (Table 3)
Standard Mean of Uncertainty
bt Values uug perx )
o [t} 2498 246 0,008 ox
o2 vy 1004 593 a1 04
02 (vl an0z 211 06 o8
0 (ppm) .14 a 086 an
O {zpm) 0 w 05 &0
o0 {ppm) 1003 1002 ) 12
1O {ppen) 3008 an 008 #0
O () 150.9 153 21 80
WO (ppe) 6 36 45 12
SO2 {ppm) 0.4 9 <104 &0
S04 (poem) 008 99 “LE &0
502 {pom) G011 507 41 13
Ramark : 1 omalfmaol = 1 %5ol, . 1 pmobimal = 1 opm,
End of Report
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ALS ROTA METER CALIBRATION RESULT JULY 2023
Rotameter 10, Calibration Date Regression Result Coefficient (R%)
BKK_FS0577 03 Jul 23 Y =1.2484x - 0.6741 0.9831
BKK_F50579 03 Jul 23 ¥'=1.0097x - 04918 1.0000
BKK_FS0583 01 Jul 23 Y = 10068 +1.6458 0.9958
BKK_FS0584 01 Jul 23 ¥ =0,9804x + 9468 0.90%8
BKK_FS0585 07 Jul 23 Y= 1.0248c + 08333 0.9955
BKK_FS0586 01 Jul 23 Y =0.9907x +11.074 1.0000
BKK_FS0587 07 Jul 23 Y= 0286 + 17.77 0.9953
BKK_FS0588 01 Jul 23 Y= 08751 + 98452 0.5959
BKK_F50580 03 Jul 23 ¥ = 1.0174x +0.0381 1.0000
BKK_FS0580 01 Jul 23 Y =1.0127x- 34333 1.0000
BKK_FS0591 03 Jul 23 ¥=1.0452x- 51824 0.9988
BKK_FS50592 07 Jul 23 ¥ =1.0003x +14.344 1.0000
BKK_FS0583 01 Jul 23 = 1.0086x - 41415 0.5957
BKK_FS0594 07 Jul 23 ¥'=1.0025x +632 09959
BKK_FS0585 01 Jul 23 Y=1.08T1x- 11467 0.9985
BKK_FS0596 03 Jul 23 ¥'=1.038x - 51.974 09953
BKK_FS0597 01 Jul 23 Y = 1.0058x - 9.8086 1,0000
BKK_FS1004 01 Jul 23 Y= 1.0186x + .73 0.5958
BKK_FS1005 01 Jul 23 Y= 08922 +13.993 0.9870
BKK_FS1006 01 Jul 23 Y=11747x- 31235 0.8951
BKK_FS1007 07 Jul 23 ¥'=1.0737x + 08677 09997
BKK_F51008 07 Jul 23 Y= 104460 + 1. 2156 0.9959
BKK_F51008 01 Jul 23 Y =11044x - 08245 1.0000
BKK_F51010 03 Jul 23 ¥=1.2271x- 20138 1.0000
BKK_FS1011 03 Jul 23 ¥ =1.261x- 1.7003 1.0000
BKK_FS1012 03 Jul 23 ¥ =09078x - 3,7238 0.9930
BKK_FS1013 03 Jul 23 Y = 1.0245x - 28.65 0,999
BKK_F51014 01 Jul 23 Y= 13135 - 7.0066 0.9581
BKK_FS51015 01 Jul 23 Y =09802¢ +3.8214 09999
BKK_FS1016 01 Jul 23 Y = 1.0726x - 85581 0.5955
BKK_FS1020 01 Jul 23 ¥=1.1161x-1,1988 1.0000
BKK_FS1021 01 Jul 23 Y = 0.9566c + 16.524 0.9987
BKK_FS1022 01 Jul 23 ¥=10712- 8551 0.9950
BKK_F51023 01 Jul 23 ¥=1.3781x- 88721 0.80944
BKK_FS51024 01 Jul 23 Y= 0.84480 + 11421 0.9583
BKK_F51025 01 Jul 23 ¥=1.0477x-41.116 1.0000
BKK_FS1026 01 Jul 23 ¥ = 13385 - 4.918 1.0000
BKK_FS1027 01 Jul 23 Y =0.8852¢ +1.5238 1.0000
BKK_F51028 01 Jul 23 Y =1.0281x-19.847 0.99%6
Page 162 ALS Laboratory Gioup

ALS, ROTA METER CALIBRATION RESULT JULY 2023
Rotameter ID. Calibration Date Regression Result Coefficient {RY)
BKK_FS1029 01 Jul 23 ¥ = 13382« - 9776 0.9041
BKK_FS1030 01 Jui23 ¥ =0.6818x + 23475 0.98995
BKK_FS1031 01.Jul 23 ¥ = 1.0526x - 64,415 0.9897
BKK_FS1038 01 Jul 23 ¥ = 0998« + 14.823 10,9997
BKK_FS1040 01.Jul 23 ¥ =1.0041x - 2.7552 0.9999
BKK_FS1041 01 Jul 23 ¥ =1116x- 10078 09399
BKK_FS1042 01 Jul 23 ¥ =1.0209 + 356 0.9980
BKK_FS1043 01 Jul 23 ¥ = 1.003%« - 5.0143 0.9599
BKK_FS1044 01 Jul 23 ¥ =1.0807x + 0.9837 09398
BKK_FS1164 03 Jul 23 ¥ = 1.0589x + 4.6061 0.9996
BKK_F51165 03 Jul 23 ¥ =0.9809x + 7 5262 0.9981
BKK_FS1166 03 Jul 23 Y = 1.0567x - 50 446 09389
BKK_FS1200 03 Jul 23 ¥ = 1.3634x - 1.3816 0.8891
BKK_FS1201 03 Jul 23 ¥ = 1.0388x - 7.0524 09999
BKK_FS1202 03 Jul 23 ¥ = 1.0518x - 58531 0.9598
RYG_FS0187 01 Jui 23 ¥ = 1,0087x - 3.2838 0.9989
RYG_FS0198 01 Jul 23 Y = 0.9877x + 36,487 09999
RYG_FS0199 01.Jul 23 ¥ = 1.0209x - 0.367 0.9992
PHE_FS0027 13Jui 23 ¥ =1.1219x - 2.2432 0.9984
PHK_FS0028 13 Jul 23 ¥ = 1.0341x - 6.7967 0.9999
PHK_F50029 13 Jul 23 ¥ =09877x + 8.7828 09999
SGK_F50135 14 Jul 23 ¥ =0.9877x + 11.513 0.9974
SGK_FS0138 13 Jul 23 ¥ =1.0571x - 1.1565 0.9891
SGK_FS0139 13 Jul 23 Y =0.8801x + B.6267 0.8987
SGK_FS0140 13 Jul 23 Y =0.9978x + 11.644 1.0000
SGK_F50141 13 Jul 23 ¥ =1.1348x - 2.2867 0.9990
SGK_FS50142 13 Jui 23 Y =0.2815¢ + 11.403 09994
SGK_F50143 13 Jul 23 ¥ = 1.0054x - 4.0648 1.0000

Review By Wieh— Ch

(Mr.Wichan Choonharat)
Enviro Field Services Manager

Approved By : ‘5':#

{Mr.Sarayuth Jittranont)
Assistant General Manager
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IEST REPORT

RYG_EMNO0038

CUSTOMER MAME

- A% Labamlory Group (1 haflad Co,. Lid [u3en wuemen wouoymed ofy (thsmalnn) diie)

EQRIPMENT NAME

1 THC Analyzer

MAMUFACTURER HOMBA, MODEL APHA-310  |SERIAL NO LASHEATH
STANDARD GAS CONCENTRATION (PPM) 506.1 PP CYLMNDER NO + COT24373
CYLIMGER PRESSURE (psig) : 1,600 (CERTIFIED DATE ; 12005/2020
[CERTIFIED BY : AIRGAS EXPIRED DATE + 12052028
TEST RESULTS
TEST RESULTS
POINT MO
IDEAL | ACTUAL CHA|ERROR CHA] %innm Cra] ACTUAL THE|ERROR THC|$SERRSA TH|
ZERDY 0.0a0 210 020 0,200 0.200
1 LR 10,050 G050 Q.50 10.050 Q050 050
2 20,000 0120 0.60 20.150 0150 .75
3 30.000 30.110 .10 Q37 005 air
4 A0.000 40,050 o020 0.08 0030 0,08
AVERAGE (%) 0.39 0.57
PTH
=
L]
304
0
Limgar ATTUAL
[
10
[ - ; T T T T PPi
(1] 12,000 20000 30000 20,000 50.000.

CALIBRATED BY -, K/_a 92—-

CHECKED BY =

5

i)
Hos|

sty

e 7370 ialmiae euieanlig npien

w, by 028680812 4 15,18, EMaL ; Englreerpfkanates.com

T nas0a 1218 Tezen 0 6

FO-EN-2D6 R01/22-10-15

J
NAC

CHECK LIST
CLISTOMER MAME ALS Labiewatary Gioup (Thaila: .. crdl, o souoeon wevorreed nl [Uheodlng) el
EQUIPMENT NAME - THC Aralyzer
MANUFACTURER HOREA [MODEL L ATHACET0 ISEI‘.IAL NO, ¢ UG30GTHE
TEST VALUES
MO, | THC Analyzer { APHA - 370 ) UNT BEFORE
1 [Sgeal [ CHA ) v A3
2 |Sgral [ THC] i 2200
- Temp “C . Standard Value © Amblant temp+5°Clal 501 6700
3 petecer Fregsure dPa , Standkid value - {Ambsent/ 1013100200 Ak 70000}
& [|Antrent kPa curmenl attnasphisne pressant 141000
N °C , Standard A23A00)
| i kP , Noreral value 18 2.500)
6 |HMHC °C | Stancdard Vnlue : 250 °C to 260 °C 210,800
T foczav v | Standard Yalie : 24V £ 0.5V 23,50
8 |oCsv v, Stasdand Value : 5V 0 05V 5.000
9 |Bypass (Optional} LAl Neemnal valua @ 0.9 Lémin = 0.3 Limin
10 Jorver Tlew (Optionald LAmin, Standaed Value : 0.8 Limin or Mose
11 |cHa Samping Aeacing M 3530 2,230
12 [HeAE Samping Reading PR 20| 1.150)
13 |1HC Samping Reading PP GRI0| 3,180}
14 |Zero Gas CHAVTHC FEM 02002 0000
15 |Span Gy PR SAET/RS V] &DORG0.03]
G [Gas H2 . 20 PS1 0 )

Rermark: R 1wl Page B8

Remark ; { Ambing be

54 , Ambsienl HE Manitor APHAT0 Dpavetic

IR T

Senace Mainienace

TmsE T

Wi Colibration ZemySpan , Ml point

sanyriuiun T

Gy iwlasmnrmandunsarsinlinaning

T2 ]

D LT AN

NAC 2571 /i

1PAMATE. ASSOCLA

CALIBRATED BY ...

L

CHECKED BY .

disrroan v 02 B68.0812 4 3
] 63/14- 158773516 anavEsSE 7,770 P i sE TR uenanlng] nptoen 10600 Tny 02-860-0012-13 Tnais 02-863-1889

faandaymme namrdmfiani Insergfranationsam

FO-EN-207 #DO/OY-0B~13

ALS
CALIBRATION REPORT
Calibration Date 1-Jui-23 f D BKK_FS0758
Equipment Name FID Analyzar Manufacls Baseline Mocon
Model 9000H Sarial No. 0315EF0047
Std.Gas Conc.(ppm) 182 Cylinder No. DB7B173
Certified Date 27-Jun-18 Expired Date 27-Jun-28
CALIBRATION RESULTS
Paint CALIBRATION RESULTS
Ideal Actual Eror %Ermor
ZERO 0.00 0.02 0.02 0.02
SPAN 152,00 151.85 015 010
AVERAGE (%) -0.04
=0
180
16C
D =
120 / —e— il
100
a0
80 —
a5 P —e— Actual
]
] T T T T T T
20 40 60 a0 100 120 149 180 180 200
Calibrated By Approved By
( Mr.Apisit Sing-ha } (Mr.Sarayuth  Jittrancrit )
Fiald Environmantal Scientist {4) Assistant General Manager
ALS Laborslony Group

ALS MULTIPOINT CALIBRATION REPORT
Cali Date: 1-Jul-23 Equipment Name NOx Anaiyzer
M: HORIBA Modsl APNA-370
Sarlal No. SEEAWS3E o] RYG_FS0281
[+ Taledyne AP Model 700
Serial No. o947
Sid. Gas Ci (PPM) 55.88 Cylinder Mo. GNOO27T222
Cylinder Prassura (psi) 1800 Caertified By Alrgas Inc.
Carttfied Date B-Fab-22 Expirad Date 8-Fab-30
Point CALIBRATION RESULTS
ideal | ActualNO | EmorNO | %EmorNO|  ActuslNOx | Emor NOx | %Emor NOX
ZERD 0.00 0:10 0.10 010 010 1] 010
1 10000 O8.70 -1.30 -1.30 10040 O 040
2 200,00 19780 -2.20 =110 201.50 150 0.75
3 30000 29810 «1.90 -0.63 02.20 220 073
4 400,00 308,50 -1.50 -0.38 40140 1.40 0,35
AVERAGE (%) 0.66 047
400 S——
300
) /
100
]
] 100 200 300 400
—é—lgopl  —e—Aciunl NO  —8—Adual NOx
Calibrated By Appraved By

{ Mr.Jirawut  Sakam )
Figld Environmental Scisntist {3)

{ Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Lahoradory Growg
FORM MO F 06056 REVISION NO: « 1SSUE DATE: G204




ALS MULTIPOINT GALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
Dats 1-ul22 Mame NOx Analyzer [ Date 1-Jul-23 Name NOx Analyzer
Menufaclurer HORIBA Model APNA-370 HORIBA Modsl APNA-370
Serial No. UBADEAGK D RYG_FS0551 Serial No. 8GI14J3K D RYG_FS0264
Teledyne API Model 700 Callbralor Teledyne API Model 700
Sedal No. 847 Serial No. 847
Std, Gas ( (PPM) 55.88 Cylinder No. GNOD27222 Std, Gas © PPM) 55.88 Cylinder No. GNDOZT222
Cyiinger Pressure (psi) 1800 Contifid By Airgas Inc. Cylinder Pressure (psi) 1800 Certified By Airges Inc.
Certified Date 9-Feb-22 Expired Date §-Fab-30 Certified Data §-Fab-22 Expired Date 8-Feb-30
CALIBRATION RESULTS ot CALIBRATION RESULTS
- idosl | ActusiNO | ErrorNO | %EmorNO|  Actuai NOx | ErrorNOx | %Emor NOx tdeal | ActualNO | EmorNO | %EmorNO|  ActuaiNOx | ErorNOx | %Emor NOx
ZERO | 000 010 .10 010 0.10 010 0.10 ZERD | 000 0.05 005 005 010 010 0.10
1 100.00 99.00 -1.00 -1.00 101.00 1.00 1.00 1 100.00 99.20 0,80 080 100,10 0.10 0,10
2 20000 | 19850 150 0.75 20120 130 0.65 2 20000 | 19840 160 080 199.10 090 045
3 30000 | 20840 160 0.53 30150 150 0.50 3 20000 | 29850 140 047 301,50 150 050
4 40000 | e 180 045 406200 200 0.50 4 40000 | 28810 190 047 396,00 200 050
AVERAGE (%) -0.63 0.56 AVERAGE (%) -0.50 -0.05
400 - i
- - /
20 { 200
106 100
o @
o 00 200 00 400 o 100 200 300 400
-— |deal —e— Actus MO —o— Actunl NOx | = —e—Actunl NO  —e— Actusd N0
Calibrated By Approved By Callrated By Approved By
e e
(Mr.Jirawut  Sakam ) ( Mr.Sarayuth  Jitiranont ) (MrJirawut  Sakam ) (Mr.Sarayuth  Jittranont )
Fleld Environmental Scientist (3) Assistant General Manager Fleld Emvironmental Sclentist (3) Assistant General Manager
ALS L abovatory Group
FORMHO:F 06-056 REVISIDNNO.: - ISSUE DATE: 02504512 FORM NO: F 06056 REVISION NO.: -
© 2021 by Agllent Technalogies Agilent CrozaLab Complisnee Serviees
ALS MULTIPOINT CALIBRATION REPORT Certificate of System Qualification
GC-0Q + GEMS-0Q
© Date 1-0ul-23 Name NOx Analyzer
HORIBA Modsl APNA-370
Sadal No, 148EHOED D BKK_FS1084 Sysn: R T ]
et AT == Grgarization Name: ALS Labaratory Group { Thallsnd ) Co L,
Seral No. 47 Organization Locatior: E16/10 Moo 5, Tambol Mas Nam Koo, A, Pluskdaeng, Rayong, 21140, Thailand
Sid, Gas C PPM) 55.88 inder No. GNO027222 i
L o Cate: duly T, 2022 1772753 AM
Cylindar Pressura (psi) 1800 Cortified By Airgas Inc. s d o P
e v : mancet | APPROVED BY-=Y%.... ..
Cacliied Dole oo Expired Date s £QP Revisha: 6C.02.52, GEMS 02.52 '
CALIBRATION RESULTS Overal Gualestion Status: Pass wexT oL oare 0110124
Point
|deal | ActualNO | EmorNO | %EmorNO|  Actual NOx | ErrorNOx | %Emor NOx
ZERO 0.00 010 010 010 0,10 0.10 0,10 COS Logon Verificatian - GE
1 100,00 99.00 100 -1.00 100,70 .70 0.70 - [oekohan TR
2 20000 | 19940 060 0,30 201 50 150 0.75 i s L S
El 0000 | 298.60 140 D47 302,30 230 0.17 TG00 Loaon Nertioalon-OU Tes Ml
) 40000 | 46140 140 0356 368,00 -2.00 .50 _ S
8 %) AL a3 Syatern Im;b\m and Basie Enh-:;r and Dparation
i Setpolnt Status: :Fa:!
/ Overall System Inspection and Basic Safely and Operation Test Status
300 'P—..___ REE—— i 1
[Pass I
201 | Inlet Pressure Accuracy
100 Hame: 7890 - T -_'_T
Frort ssL
2 Sclpoint Status: S T
o 100 200 300 An3
; Actual
oldnal AT NO —8—Actial NOw | nlist Prossure: -'25_1._ I psi
Arcuracy: !0.1 | pst
Aglenl Recoerenended: c.- 12
Calibrated By Approved By
e SN —
_m’. Date: AT, 7027 117753 AN
Syutem I0: RAYG_ENOY3E
{ Mr.Jirawut  Sakam ) (Mr.Sarayulh  Jitiranont ) Page /17
Field Emironmental Scientist (3) Assistant General Manager

ALS Laboratory

FORM N, F 05066 REVISIONND. - ISSUE DATE: (@men:




® 2021 by Aghent Tachnologles

Crverall Inlet Pressure Accuracy Test Status

Agilent CrossLab Compliance Services

Pass

G Oven Temparature Accuracy

Aocurany.
Agienl Resommended:

B 2021 by Agilent Techeslagies. Agilent CraasLal Compliance Services.

Log Amp

Tested Combirationt " Frenl ssL I Extornal Csa - :
Mame: B s e, camacn

Stioin it N )
Cvarall Log Amp Test Status

Setpolnt Status:
Zane:
Tempeorature:
Aroamany:
Agllen: Recommanded:
GC Oven Temperature Stabliity
— —— Setpoint Status
Setpoint Status: [Pass ] Famant B
__ . Overall Tune El Test Blatus
Temoerature: 11000 o= Enaloim Fo S |
Stabiiity:
hgiient Recommended: = Signal to Nolse E1
Overall GG Oven Temperature Stability Test Status
{Fass
Datw: July 7, 20122 11:27:53 AM
System ID: RYG_ENOT3E
Page 3117
Date: July 7, 2022 1127.53 AM
Systam I0: RYG_ENDT38
Page2/17
B2021 by Agiknt Technologles Apflent CrossLat Compliance Services
Instrument Details
#2021 by Agllent Technologics Agilent CroasLab Complisnce Sarvices Purpose
- - This section deseribes e as found 2ysler sorfiguralion,
Tested Combrnation 1 I Extormal sQ
= Defalls
MName:
i
Source: Syster 1D RYG_ENO135
Setpoint Status: Manufasiurer Agllerit Technalogles
Signal to Hotse: Marne 7880
Aohant floremmendor: : s Flow Dala Inut anual Dala
Sowes: |61 - Extractar Filamert: 2 Temparature Data lnput Manual Dala or Olher Dala Logging
Saipoint Status: rmw
Sigal to Noise: [ o C Injection Teshrgue Manual Injection
. — 1 Inlst Front
AgEeant Recommended: {p= 11200 i
This lesi’s 2 comment(s) and 7 davialion(s) s avaliabls in the Attachments section. Delact Siamel
Overall Signal to Noise E1 Test Status LTM inchided? Mo
iPass Bampler 1
R S Menufacturer Agilant Technologies
Type Manual injecticn
Usage Sampk irjsctian
Syrings Volume (L) 0
Mairdrame 1
Manufagiures Agient Technaiogies
Name TEE0
('_ Model Numbar G3q428
Serlal Numbar CN16483238
Firmware Revision BL2043
Campanent IDAssEL No, 051117000228
Quen Type Standard
Date: Juty 7. 2022 112753 AM
System (D: RYE_ENO136
Page 5117
Date; Sy T, 2022 11:2753 AM
System ID: RYG_EM0138

Page 4117




B 2021 by Agilent Technalagies Aglent CrossLab Complance Services

Electronic Signature

2021 by Aghent Technologies Agilurt Groxslab Compliance Services Purpose
Ikt 1 This signature page was created and publishes because the ACE sign-off action was sxecuted, which is valid for the entia document,
Mindifschior Agilent Technalogies Inchuding stachmants, The ACE sign-ff s an electronic signaturs ihat i i i i UNUE FSEmame
and personel password. The Agilan ve whe h sanica the marning and legal status of an
Nama. e slnctranic signatune. As & ralned afficlal operator, tha Aglier representative as a unigLe passwerd and lagon to 2ccoss ACE and
Tyoe g=-10 elestronicaly sign this document. [Other e-sigratures can be applied be this document using & Document Canlam Management or other
sultable methed defined In yeur dat sccess and eantiel pracsdures,
Locadion Frent o )
Carrior Gas HeEum
Control Type Electronic Pressure Control {EPC)
Purged Inlet Yos kitning
Fuil Nama of Signar Eakmarin Puangscpa
Qebacioe 3 Legged Cn Liser Nama: enknarn_puargeopaiagient.com
Manutashirer lem Tachnelagies
N C Sigrature Creation Date: July 7, 2022
ictied Miake £ Reasen for Signatune: Executed pretoee! and published this criginal version of documant
Type Mazs Soecliomeater
Location External
Mass Spaciromeder 1
Manufacturer Apienl Technologies Regulatory Disclaimer
Type sa Thiz dosuman preidies a protuce b vorily instrument d froper agecation. B has baon prepaead tom our
Hame 5O7TE i apglicabls requl 1l 3 indusiry best pracices. The ks ‘Brovide an importent a campigte
- Vshdalion dapend Unczars and use of ivs profsect nlare does dance, Agilent s
— — g .
¥ far 4 pregran,
Flrmware Revislan 5977 6.00.34
High Vacuum Sysiem Turto Pump
Warranty
Scouling Run Standard OFN 5td s 5 i i
. o warraity of mey Xired i
Component IDMAsse: Mo, e1IT0002EE ( ( & partiouiar purpose. Agleat nct e labin for harmin or far inci i it Thay
M3 E| Saurce 1 taméahing, perianmance, of uaa af tnls material.
Manufaciunes Agllent Technolegies
Sewce Typa El - Extracior
Number of flaments 2
Date: Juty 7. 2022 112753 AN
System 10: RYG_EM0138
Page 7117
Dta: July 7, B2 112765 AM
Systom I0: RYG_ENOISE
Page 6117
@ 2021 by Agilent Technolegies Aglient CroasLab Complisnce Sarvicos
2 St Tosbiclonive ek oot ik Corplunes Sk :':J:ﬂ::ﬁm P e by 7. :&"T&-,nu
ALE_FONG_RNGTEG Transaction loa
Wsar Bamms oakinarin_peangsase Byt bat RYD_EROT3E
Hostrema: ASRYGWI0NE Prbst Daba: July T, 2022 11:27.53 AW Time Tranuasian  Asthity Ve
ALS_RYS_ERE1E Trandaction lag Statn Pustarriad
SR i BN V0N e [— Spiten bapettion s Buske  Run Ceusn, §
SBalety onvd Opeiaten - THIT
T Tramaction  Actity Typa of Tranaaction Options) istarmation Owclmieg Tast Mo Lepoik.
Blate Pertonmed
MESRINEDN bR | e Jp®, 02 RIS M Smn Ererudor Wt Premsire Acouncy - Fronk Kane
S B 2QZLILSPN Sl Coshpealion  Sewon Neoe BHL - Pressarn Conlated it
- IS0i-Lies 2o
Ay, 20T AP At Extaran Uesssieg Ubee 8 Hignauing ard coms.
rot rezune an unleck code by &, 03 1 2188 P Fed Fovcfionn et Presisore Accunaey < Froml  Run Cound 2 1
- Prissrs Cortrofad
ST IR Aus GasLoaded Seatkn m:u-::mm :‘:—m a3 g "
Frapen: ( by, AT B St Bty GC e Vomserstrn tioen
[Protosciiackaicronkigurst, Recumncy « TEEC: - Terrperanne
AP ERAG 0 52 e, 1 Qo+ 5 T0AMC L8 10
0P PR Wama AND <= 1.1 % sepind In K
M‘:,::;";u oy 5. 0T NBATRS Dats G Chvwn Tarpteatiry Vi Do Eriry
EOP it K 1 ; Azzuracy - TESD - Tarpertee
techvigre {eh - $0m0- SO I00C L ve 10
e g0l B o 1.0 % seDeisl n K
(PrutncotFaciaiv oy LB IABSAE P End Casueizn G e Tamgaesuns R Coum: 1
o a DR SO 02 620 eruracy « TIE - Tempenaue
i 3 Gven- S DG L vt
1GeMs.02 52 s0p] EOP AND <= 4 0% sazin i K
Marra:
] iy B I IINITIM Sted Exseution G Cven Temperatue Mone
Aoy - TR, - Frmsmeatar
Sy 2R LATISPM Eed Cenfguation  Sesssn Hne Oven - & HOIG - L= A0
Sy B R IITOFM B CusMiesten  Sessmn og AHO == 1.0 % selgoritink;
AyB.EEEITI0PM  Sad Exisian oy B, QISP S Eution nco.nrmm::w‘“ been
o Crot - B HOIC Lo 2a 10
P L B (. N 1% et
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Corttficate Number

ok sk e, FERBCRE 230 I CCAIS-66
Page 3 of 2 Pages
MEASUREMENT ITEM + Cup anememeter Caiihwation procedure:
MANUFACTURER = Movabynn The cup onemometer wos colafed agoinst
MODELTYPE s hanmar Wi-EITA maakm?fmwun&w E455L2
Baxa WS TSLD and pitod tube with precisina, ! phsare
SERTAL NUMBER g WSO-ASERD meter model: DPVEERO0 in on'e fetbgertion of
i i Filferyme wind tuncel gt 900 gm, cres fest
 Data lomger: A5080 sectlon area. The W-CL 007 bosed an IE£ 61400-
K inshen RYG_ESDS4 12:1, Wieel eergy goaceotin giems = fort 13
CONDITION A5-RECEIVED Fow e ir Power performence  heasurements  of
CUSTOMER + LS labratcey gronap {Thatlnd) Ca., Lid. i elestriity producing wind turbines, March 2017
104 uang,
Knhet Suan Luang, Barghak 10050 Thailend.
Froceabifiny,
RECHVED GATE <k S8 mkle:‘.dlnﬂh;uwdbolmuwwqfﬁw
imsurerndn o recopnized the
MEASUTENGT OATE ke ot et f o ot
e st of units (503 thraugh the MY (Notianal
Mhstrolgy instituts of Thaiend) i Cemfitate
EVIRGNMERTAL CONDITIONS: AGmber: MIW.0052-21 and Ve 008522
Amsiart candiios in the tahorstsry ass wt follow;
Temgeratane 130430 T tinsereainry of Megiuneneens:
Felathve Humidhy 15504150 NkH The repoeted wncevtuinty of measurement 4
Atmossheri: Presiare EELES ) he bessed an the sunderd untertainty multighed by
coveroge foctor ka2, Wiich for w normul
pitribitk B,
PLACE OF EAUSRATION « Hiftel-type wind tunned of liranites s Co, Uid. { 95%. The stundord nseainty
e been determined & accordance with the GUM
Fuakation of meaisrement
CALIBRATION COMDITIING r— . étion aeva’ 08 e doto - Gutde ta the exprevaion of uncerfeity n
Win diressien frontl e E] o’ s
Dlameter of mobting pipe’ . mm
Binciaga ritia of e oject| [ E TR
Freconditioning 1 24 hours at ambiant condrions,
Mieasareenent Candition Thedverage values during messcrement ate [24.4) °C, (31.8) %RH and (2011 8) bire.

TARULATION OF RESULTS: 8
Thie taliie on next nage ghe the mAtsuted vilues.

Calibrated by

7 r. Sorawet Thachatid
[ i t-agieen eprsomiphol

w%mdmmw

T ————r——

e et

N‘\C

I'hslnr'-ru oo,

Mir. Parinys.
Calibaation Dupartemest Masager

THIS CERTIFCATE OF CALIBRATICN MAY NOT BE REFRODUCED EXCEPT IN FULL UNLESS PERMIS3ON FOR REPRODUCTION HAS BEEN OBTAINED

N WRITING FROM THE LABORATOAY
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MEASUREMENT RESLLTS *

The cup anemometer, Unit Linder Cabbeirtion (U] was everclse at 10 m/s for 5 minutes arior 1o calbeation heing perforsied. The standard air welority 2.5 mfs
0 5 Wi eaieuiated by & amndand S wwlosity transsicss and Jatee 5 mic to 30 m/ was eakasdates by B par tute wih precision dflarestial precere

40 mm an 300 mm fesascthvely 2wy o wind el nazle, UUC was instalied 31 center of the test section. The callsratan wai
rmh:dom under bosh rdiing and M’ll\: n'iwim‘.lv ' the range of 1 m/fi b 10 mfs at talatation knbevval of 1 ffs. The resiits of ealleation ged anackited

™ Temp. whnd mnel Temp. room [ Emror U sz}

(] o re [mfsl {mys] .
103 aaan A0 o9 £l L=
025 2450 2040 18 01 % 631
2000 2440 1440 29 a1 ELET]
109 44 a0 an -t on
5.3 pLE-] 20 a8 ol on
[22) mn w0 59 B oan
08 44 e o au on
817 44 24,40 50 oF L]
910 30 4,40 a0 a3 an
1008 o 4.0 a9 a1 aun
114 430 .80 t1a [ al o3
1213 a0 a0 120 a2 on
1als po8E0 440 3o az o
1423 a0 440 Wo o2 a3
1533 a0 a0 I“.‘ a2 on

LE.20 24.10 440 il a2 032

Remark:

skt of stpvelent
“ebesiny of Urit Under Calibasios

PHOTD OF CALIBRATION SET-UP

Callorstio 5ot of .o aeimoptar ciblbration I the i Towsd o Jvarstve Advostates €., Lid, The cup snemurmetes shown may differ from
calitwazed gne. Remark: The oroparion of the set- Lp & ret trugfd i

e of hon® 1*
TRAN, -,
\ITRANKTE ASSOHTATES 60y,

NAC el shves

ITRANATEL ASSOCIATES COLLTD, ISO/EC 17025:3017
NSC- T TS 1P0s
[rE—— CALISRATIN 0387

BA1E 1L, 61145 36

Fechaumm 11l Wit s Sompk Air speed measunement loboatony
Cahbratios servioes departmen
Certificate Numbes
CO-TI566
Page 1 ol 2 Papes
MEASUREMENT ITEM +Wind Direction Sznsor Calibration procedure: ,
MANUFACTURER + Nrwakime The wind dirrction sensr wos cobdeaten againit
MOOEL/TYHE + Sevor WS TRTA Stnndord Antory  Fecoder model, AXROHTE:
it - LOWS 2500 OMBEFISA i O el ﬁ,’mﬂ\u of Eire-
SERIAL NUMBER e “wnw Ty mind fimoe! with 803 em” e 1 Section
i e The WECI-D Beyed on IFC.GIM00-12.4,
_Dakx kg A0 Wind enengy generation (.~ Fors 133;
D NLBIaER + RY6_P50543 Fownr perfemancs meatuesnetes of siecticy
CONDIMON AS-RECEIVED + N e Proucing whhd turbines, &iorch 2617 weis used o6
CUSTOMER + AL laburatary group [Thailaed] Co., Lbd, o cifbeotion golng.
Lusang;
et Susn Lusng, Bangeak 10250 Thiilnd, Trotenbiity:
This eareificape provices o raceabiiey of The
RECENER DATE £ ben 2023 Measurement 5 recognized the notianal
MEASUREMENT DATE 220kn 2023 stifiards, 48 to realination of the intemationa
1SSUE DATE 20 kn 1003 st o s (53) shrough the KIMT (Natianal
Meirology institute of Thuvkang) vis Certiffcone
ENVIRONMENTAL CONDITIONS: b o4 008223
Amblent sondition In the laboratory are as foliow,
s My T .c Uncertainty of Megsuremeat:
aaths Fumidicy :55.04150 XEH i g acurvaieny of
2 based an the stondard macertomty muitipbed by a
Atmossherie Bressirs 10101 10 hea ciaree foghor 653, W b il
y The
PLACE OF CALISRATION - Eified bype af 2 i - With e GUM
‘Evalvation gf measurement
s kot - Gl 26 Dhe expression of uncertomty m
CALIBRATION CONGITION < Wind tunnel crost-seetion area” 203 e’ mesirement’
Wi direction frontal anes® 13 em’
, - mm
anmqhaghm object’ o |
Precanditioning - 24 Pours ot ambbent conditions.
Msanirement Condibion § The veripe Valses thusing mimsioement se (74.30°C, [47.4] KAH and 13010.8) hPa
TABULATION OF RESULTS: »
-

Calibwated by: | J

B W, Sorwit Thathaled

[REYEm

Ry m———
Calibeation Repartment Manager

LRAsaTE asu—u—nu‘m
—_

8 0f 1 wind Bunnel

Bt of couatrg o
ratie o -

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRODUCTION HAS BEEN DETAINED
IN WRITING FROM THE LABORATORY

Cenificate Number |
OS5 1
Page 2 ol } Pages
MEASUBEMENT RESULTS
Tha ik siresti aibeat Iy compuatissn methed. Suring cabbraticn, the messarément was farmed ot at 45"

inbervals (n clodkwise snd mmnudndmu :Imu’m witer mnm has been made, The flow speed of wind tunnel furualty 5 mys) i eps sanmant
white the semior is fotabed wound ks vertical exis, The rewits of cakbraton snd 1able Dedow,

M g O Bl
s Dagres *) Dingres ) *
5000 a
45,000
BOO00 &
sy 135000 1m
180000 150
225000 %
T m
335,000 ns
Remark:

* Géenctions of sandan]
Blrpesion of Lin Urctes Celitation

‘Wallhapra, Banghohysi, Banghohk 10600 Thailand.
NAC Tel: (66) O02-BGBOB)2013 Fax: (66) 02 B0 wwwiranat

l.l.\-'

] 63/14-15,47/36-36, Sol Pelchkasem7,7/1, Petchissem Rd, % ﬁ
T TA T

Conificate Mo, : CT-025-66

Pape 10l 2
Equipment Name: Data Logger with Temperatuse sensor
Manufacturer: Novalyrx
Moded: 110-WS-2501-0
Serial Na.: AS980
ID No.: RYG_FS0649
Customer Received date: 16 Jun 2023
Name: ALS laboratory group (Thalland) Co., Ltd. Calibration date: 20 Jun 2023
Address: 104 Phatthangkan 40, Phatthanakan Rd., Issue date: 22 Jun 2023
Khwaeng Suan Luang. Khet Suan Luang, Sanighok
10250 Thailend.
Referance Used During Calibration Calibration Condition
LStandard Tempersture Probe Model: ST5-100 ASGO, Temperature: {23+3)°C
Serlal No.: 667682.09, Due date: 28 Mar 2024 Relative Humidity: (552151%
2.Digits] Tamperature [ndicator Model: DTI-1000-A MK
IL Serial No,: §71407-00591 Due date: 22 July 2023
Callbration Procadure Traceability
The temperatune calibration wes done by In-Holse The fesults are W the
calibration method ®s WICL-O01 mccording to internatienal system of units {5} through MNational
comparison method with standard aigitad temperature Institute of Metrology Thalland (NIMT) Cartificate
indicator and  swandard temperature probe. The number: TRO038-23, Certificate number ER-D0S2.
wemperature stale use was based on ITS-90, 2

Noted: Tha centificats &s vald enly to the itom calibeated on date and poce of calltiration,

A

Calibeatod by

[ Mr. Satawit Thachalad Mr. Parinya Booncharoan

& Miss Jitrapom Lnrson'phnl NJRC Caflbeation Department Manager
] Miss R HRANATE

THIS CERTIFICATE MAY NOT BE REFROCEDUDED BXCEFT IN FULL UNLESS PERMIBSION POR REPRODUCTION HAS
BEEM OBTAIRED N WHRITING PROM THE LABORATORY.




J 43/14-16,67/35-36, Sol Pelchkasem7,7/1, Pelchiasem Ad, s
Walthoprs, Banghohyai, Bangkok | 0600 Thailand. T )
NAC | Tel: (e8] D2-B6BOBT2#13 Fax: (66) 02-BAB0880 www) Pt
8 No. | CT-025-56
Fuge 20l 2
Besult of Calibrations- B Without Adfustment [ With Adjustment
Caiibration Range; 20-40°C
Thiks el wab d with Model: HMPS0 S/N: V1920214,
Dimension : Diameter 12 mm, Length 80 mm.
Immersion Standard we
Degth Reading Beading Efror Uncerainty
(mm) ey e e e
70 20.057 200 04 0.093
T0 25.051 249 0.2 0.098
70 30.044 298 0.2 0.099
70 35.039 348 0.2 0093
10 40,034 397 03 0.089

UUC* ; Unit Under Calibration
Tne reported expanded uncarainty = hased an standard uncerainty multiplled by a coverage factor k=2
provdding & leval of confidence of spprosimately 85%.

W End of Certificate %

63/14-15,67/35-36, Soi Petchk 2.7/1, Pelchi Rd.
‘Walth BanghohkyaiBanghok 10600 Thailand.

NAC Tel: (44} O2-B4680812413 Fax: (64) 02-8480840 wwwiiranalee.com

CALIBRATIC

Colitvalion Mo, : RH-08042023
Page | of | Pages

ensimemenl lem = Aslalvs humidily wiih deis togger

Manufaclurat & Mowalyns

Moel Type 1 0-WE-2EDL-T

Serial Humber : ASPBO

0 No : AYE_FEOG40

Customar i+ ALS laborstory group (Thafisng) Co., Lid.

< 104 Phottharukon 40, Phalthanehon Rd., Shweang Suan Leang, Khal Suan Liang Sanghok
10250 Thailand.

Enyironmental Concition:
The measuremenl was caesied oul inoan ssbisnl lemperalurs of 252310, and relntive homidity of (502 15%.

Messurement Method:
Unit Under Calibration [UUL) wea celibraled by comparison mathod with slendard chitied mirer hygromeler model 1560
3 o the humidily gensralon chamter o delermine the oo

Tracasbilty:

ihia mefrument weo coliaraled using olandard equipment whose accuracy lo fracesbitlly through Mationol inslltutes of
and o the system of wnits (S0 vie MCS Collbrotion, e Certificoli mumibei: 20926~

601, Cue date: Sep 24, 2024

Mesnuremanl Dats : Jun 20, 2023
ssued Date @ Jun 22, 2023

Mepsurement Hesulls:

This equiment wis conneoted with Indecr air quotity probe wod Displayed (UA) on disglay, Medsl: HMPOD. Swial um
ber VIv202Z14.

Galibralicn was porformed i e range of 209 fo B0BRH

The resulls of calibretion ere reporied in lable below.

Determined [ VUG jing | Ereor Uncertainty |
(A} GFH ) (FIH) U
20 20.04 193 07 082
- S M. . -] o8 [
80.33 805 02 052

Pertormad Ly Apgrovid Signatory: .

[J W, Borawit Thachalad N‘kc

1 wiss Jillrspoen Lestsomptol
o iy RANATE ASSOCLATES €001

M, Parlmyn Baoncharcen,
Calitrstion Department Manager

THIS CALIBAATION REFORT MAY NOT BE REPROCEOUCED EXCERT IN FULL UNLESS PORMISSION 1OR RSPACOUCTION HAZ
BCEN OBTAINED N WRITING PROM THE LABORATORY.
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a0

: 3
NAC Accredited callbeation lnboratory AN
NTRANATEE ASSOGIATES COLLTE ISOAEL 17025:2017 (AR
Kranatea Assocanes Co. Ll f;&“““‘g‘:% NSC - TISI- TIS 17025
SIS, BN AL
Perchianen 7,11, A Wictiupra Bargiady CALIBRATION 0367
i i Pressure measuremet laborotory
oaie HOEI3IGY Calitvation services deportment
Eamat: jrac-saibrationd rnetee i
WD IR ko Jranstes Lom
Cortificate Mo, - CP.009-66 Paje 1 of 2 Pages
MEASUIREMENT ITEM * Dagital Barcmeter Ealibration procedinre: b
MANUFACTURER + Mowalymx The pressuve colitation wos dane Sy in,
 Gemsar 110-WS-2589 Hause colipration method oy WICL0O3

Diata ligger: 110-WS-2500-0 Bccording to comparison me&e‘wﬁhm
SERIAL NUMBER  Sensor BP-ASIR0 presture callbrator based on DRDLf,

Data logger: ASSE0 %
10 NUMBER AYG_FS0649 Traceabllty: ¥
CONDITION AS-RECEIVED - New ftem Ikmmlfﬂmmﬁﬁmh
CUSTOMER ALS [abesatory proup [Thadand) Co., Lid mrmkmmwwslmgfunmm:mrm

the NIMT (Notianat Mgtrology institute of

104 Pratthanakan 40, Phatthanakan Rd,
Thliand) Wio Cevtiicate aumber; MP-0205-22

Khwaeng Suan Lusng, Khet Suan Luang,
Sangko 10250 Thalland. L o
mmn@mamh:v s based op o

RECEIVED DATE 16 Jun 2023 p pili ks by :
MEASUREMENT DATE 220 Jun 3023 <2, previding o confidence o
1SSUE DATE £ 20 Jun 2023 Tripamately 45K,

oF T OF C. :
1. Roference Standard Instrument: [ .
Insyrument Mdode| fantal o, Certificate No. Dus Date

Absedute Presuse Transducer CPGI5S00 41001268 MP-0205-22 02 Dee 2023

1. Calibeation effart for calibration sequence ©
2 The buc* Invertical refe
3. Calibeation conditions:
4, Condition
Pressuse transmatng medium
{20°E, 1 bar)
Ha

Y

and eerter of UUC® was usec as the refercnce jevel

P 1010#10] misar
5. The cerificate ks vaid enly to the iem caliorased on date and place of salioration

J
Calibratedt & MNQC
M S0 it Thachalid AocuTET O, e, Farimya
" Wiss agapeien Lertsomphol Calibration Department Manager
THIS CERTIFICATE REPORT MAY NOT BE N FULL REPRODUCTION HAS

N WRITING FROM THE LABORATORY

C Accredited calibration iaborgtory A
JIRANATEE ASSOCIATES GO, LTI, ISG/EC 17025:2017 Fosfyp b
lisewos Nz il el NSC-TIsI - TI5 17025
[ R LN
Petthbmem 7,111, RS Wattrases, Tungksavl, CALIBRATION 0367
by et Pressure measurement labaratary
Mokl EESETHREY Cawbrotion services department.
L e Al b g Sner
Weh Ss whaw F2nE R 0
Cortificsto No. | CFO05.66 LV

MEASUREMENT RESULTS = Without adjustment (21 with adjerstment
CALIBRATHON IN THE RANGE OF 2950 mbar to 1050 mbar
The resuits of calibration and associated

are repartad in the bl beb

smo . uuer o
{mbar) (mbar]
50,13 4508 r
7004 5704
390.10 90,3 045
1010.08 10101 037
10292 as0
10495 am

nder Callbration
: To comvert the resull in report unit to Pa should be multiol by 100




NAC

HHANATEE ASSOCIATES COLLTD ISOAEC 1025017 etk
NSC-TESHTIS 17025
bramates Assacines o L CALDRATION 0367
15 GG z
Facrbaguem T3, B Wardogea Rarghoskps, Air speed measurerment inborotory .- -——
+ and) Calbration serdces depormaat
T VAATRERCALD it

Meisle: waghsssdss
B - rac-calleatinn @i aiem rom
et et CLOMGE

CERTIFICATE OF CALIBRATION

Page 1 617 Page
MEASURENENT ITEM 2 Cup ansmameter Cabbrarion precedire:
MANUFACTURER: + Hevatynic Tl niadoti’, It
HAODELTYPE - Sansor WS 8IF Swndord ai wloolty ronsducer
e i e it tabe with gecisl
SERIAL NUMBER +Sansor: - %mw e
Dot logger AR sextion area. The Wi £ 507 basey
gunmnm\smn fﬁﬂ" o gt Mq’fﬂm -p\..‘ o
: uf
cusTOMER :ﬁwnmxnmmmui dumlywud\‘mqu' mmmr
mmmwnilmmm;m - \® L 1
RECEIVED DATE 115 Frh 2023 owies o raceabily of The
& yaremght fa e national
AN BT 21 rsbanas e e b ot
oA 121 Feh s¥stem of usts 3] theaazh the T iNatlanal
¥ inalitite of Thiond) v Cenficcre
ENVIRONMENTAL CONITIONS: . - o MAWLO052- 21 o MW-D08E 77
Teperature (H0E © 4 Measurement:
Relative Hurridity (550150 KAH reported uncertainty of megsarement is
Armoaphisic Pressure 11016210 bz Lz an the standard wicetainty mutipied by o
mnmu-hnvm Which for 8 marma’
FLACE OF CAUBRATION : atee of oy T nosrtainey
| = “Praluatian af
CALIBRATION CONDITIONS. -wmmmm-ﬂ‘ P oo a e tesave el
\rnamwﬁu” 100 o'

01 i)

T1'C, (45] Wi #nd [1013.7) haa

TABULATION OF RESULTS:

i+ Parierga Anontraroen

Certificate Number

[R AR

Page 7 ot 7 Pages
MEASURTMENT RESULTS
The Enit Linder Ca £] wns evercie ot 10 mys fior 5 minutes priaf to calibration Being perfornied The stancard air velndey 05 myfs

w;rr..'-wnu\n.nuu ] -:amnﬁwnww ranssieer and shove 5 eyly 14 10 mi wat caloulates by B pitol e wih preciion diferenial preiiee

merer vy from wind tureel nozle, UUC was instafied at center of the tea section. Tre exibraiion wes

cartied out under both rining and taing alr velooty in the range of 1 mys ta 16 myi t cakbratian intenval af 1 mfx The rewiits of calbration apd amodated
2 )

oa Temp. wind tunnel
i) 1'el
G084 3w
2011 nio
T4 a0
4135 13180
57 0
56 nm
T nis
818 Pk ]
el s
1007 n
ERLY 2336
2.4 rar
13320 B
s nu
1547 nm
1829 2526
Remark:
ity of sandare

" welooky of Uit Under Caibraton

PHOTD OF CALIBRATION SET-LIP

Caishration Dapsmment Mansge Y
Fi Callsration set-sip of the qup anemomater alfw-lw i B wind tunnel of Jiraratee Associates Co, Ld. The cup sremorreter shown iy &fer fiom the
Iy o o el cabbrated ore. Remark: The o the sot- ey,
: : , }
e T —— i J
fea s A 1
**%60d of Certifitath of Callbeation* 4~
LT\ -
THIS CERTIFICATE OF MAY NCT &E 5 EXCERT IN FULL UNLESS REFRODUCTION HAS -
IN WRITING FROM THE LABDRATORY
Certificate Number
NAC cone
Accredited cbration Jabaratory
IIRANATEE ASKOCIATES COL LTI ISO/EC 1A025:2007

Page 2of 3 Pages

MEASUREMENT RESULTS

The wind was eafibraned aga e cotied ok ot 489

Page 1.of 2 Pages
MEAURENENT TEMN 1M Dieiton s mm?mm ’ .
MANUFACTURER  Rovalyre -
provifiajdie e Stondard Roeary  Encoder mudel,
g o — DA P3-5-L0 in eam
; I“w'_ i Iype wind dunae! %}g
SERAL FIIRER N s The W-CL 008 Bies on (BI400-12-1.
Dk kniger: A28 Wind energy peneration - Pt 11
10 HUMBER * BK_PS0519 Power perjormonce. me; uf leciricity
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CERTIFICAT

CALIBRATION

Cartficats No.: CLODE-68
Page 1012
Equipment Name: Data Logger with Temparatum
SOn500
Manufacturer. Novalynx
Model: 110-WS-250L0
Serial No.: AGGG0D
1D No.: RYG_FS0530
Customer Received dete: 16 fan 2023
Name; ALS |aboratory group (Thalland) Co., Lid. Caln:rulhn date; 18 fan 2023
Address: 104 F A0, P Rd, gate; 20 lan 2023
Khwaeng Suan Luang, Khet Suan Luang, Banghok
10250 Thalland.
Reference Used During Calibration Calibration Conditlon
L.5tandard Temperature Probe Model: STS-100 AE00, Temperature: (23£3)°C
Serial No.: 66758209, Due date: 23 Mar 2023 Relative Humidily: (552157%
2.DIghal Termperaturs Indicator Model: DTI-1000-A MK
I, Berial Mo 8T1407-00891 Due date: 22 July 2023
Callbration Procedure Traceablliy
The temperaturs calibration was done by In-House The results are o the
cafibration method 55 WICL-001  sccording to intemational system of units (S1) through National
comparisoen method with standard digital temperaturg Institute of Melology Thailand (NIMT) Cerificate
indicatar and standard temperature probe. The numbes: TT-0034-22, Canificate number: ER-0092.
temperatire scale use was based on ITS-80, 22

21
b
Mr. Paginga Booncharoen
Calibration Deparmeant Manager

Callbrated by [ |
LI e, Sorawit Thechalad -
¥ Miss Jittraporn Lertsomphol |

THIS CERTIFICATE MAY NOT BE REPRIOCEDUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN DRTANED IN WRITING FROM THE LASDRATORY.

J H314-15,67/35-35, Sol Pelchikesem?,7/1, Pelchhazam R,
NAC Wallhapra, Banghokyai, Bonghok 10600 Thoiland.
Tal: (68) D2-B6BOB12813 Fax: (66} 02-8680860 wwwliranatoscom

Cantificate No.: CL-0OB-E6

Page2ef 2
Besult of Callbration:: &1 Withaut C1with
Calibration Range: 20-40°C
Funetion;
This was with sensor Modek: HMPBO S/M: S4620631.

Dimenslon : Dlameter 12 mm. Langth &0 mm,

Immersion Standard g

Depth Reading fending Error Uncertainty

{mm) e ' e (R
@0 20,066 19.8 03 0.089
&0 26,058 246 05 0.14
&0 30.052 29.5 06 0,098
B0 35047 345 05 0.098
&0 40,038 304 05 0.099

UUC*: Unit Under Callbration
The reported expanded uncertainty s based on standand unoerainty multiplied by a coverage facior k=2 providing a level of
confidence of approximitely 95%

* End of Cenificate %

63/14-15,67/35-36, Sol Pelchi 7,741, Pelch RAd,

Walthapra, BanghohyaiBanghok 10600 Thailand.
Tel: (66) D2-BoBOB12413 Fax: (66) 02-8680860 www.jiranalee.com
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Mamsurement llem
Mamita
NadulfTypis
Barigl Numbar
D Mo,
Customer ¢ ALS lsborstory group (Thelland) Co, Lid

;104 Shaltharakan 40, Photlibannken Fe. Klianeng Suan Lusng. Khal Susn Liarg, Banghch

10260 Thaitand.

1 Halalive humidity with dala legger

Enviranmentsl Conditlon:
Tho mesmncnan) wes caried oul Boan smbiend lemperstuie of (2523)°C, and relative humidity of (5081 51%.

Measurement Mathod:
Unlt Under Callbration (ULCH wns coliorated by comparison method with standerd herme hygromels in lhe bumadily gen-
erstor chamber to delermine the errorn

Traceabilly:

This inslument wes coliirated using  stancard  equipmenl whose Accuracy i raceability through MNationol Ineliide of
and lo the syelam of unils (S via MCE Caulbralion, e Ceriificnie number:

20374-100. Due cole: Mar 14, 2023,

Massuroment Data @ Jan 18, 2023
bsmad Disle @ Jan 20, 2023

Mansusmmant Hesults:

This equipment was corinectid with. Wdoor alr quality prob anil Displayed (UR) on display, Modal: HMPAD, Sersl num-
b S462063 )

Calibralion was performed In (he range of 20%HH o S0%AH

The reaulls of are_faporiad 0 ishia below,
| Dulerminog SN g | (7.1 - S Errer Uncartainty
oLl B HEH) . [3%AH) %AH) HWRH)
20 - 17.4 22 058
50 486 1.2 0.57
Ao [ 8 05 0.58
2/
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Temoerasure 330830 € Uncrstginty of Mesuremeat:
Raathe Humidity 5505150 HRH iz reparted uncertminty of measurement iy
Aampegtenc Pressure 1010410 hEa ‘benerd an the standond uncertmnty mulioled by o
mmmw wnm Jor'w mermal
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win directicn frontsl ared” 100 o' e
iamater of momating pioe’ mm
Slaciege i of tast object’ [RTERE]
Preconsitioning | 34 hous at amssers condiniont
Messurement Condition | Thewverage videes during messuremest s [24.0] °C, (46.8] BRH and {1007 2 hea,
TABULATION OF RESULTS: 4
page give th urec il .
Fr—
Calitrated by: | Anpraved sigmaneey. "
7 i Sarw Thachalad P —
£ s sitrageen Latson N_NC c-lm-nh‘wu...m-
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MAEASUREMENT RESIATS *
The eup snemometer, Unk Under Caibration [ULC) 5 at 30 ms for S mi L e welocity .5 mfs

155 mds was colulated by 8 stecdied alr velodhy Sanadrer evd above 5 /s to 30 mys was calculsted by @ piiot tube unt precision differsntal preoste
meter which wis nstalled 40 men and 300 men Fespociively away from wind tubnel nocde, UUC was imtulied ot tanter of the test sertien. The calbration was
swried ot wadker both riving sed Talfing @ wolocty in thi range of 1 ms to 16 m/ st cabbestion imervel of 1 mjs. The resubic of calibmtion and arsosisted
miEssureTIe uncertainties 2 nepevted i e Labls below, N

Vs Tame. wind tusnel Tarp. roam Vou Error =T
dmjs) rel
1034 (D 2400 0 a1 031,
2ms W 00 9 - 031
308 178 2400 29 a1 S0
4528 2408 2000 40 01 031
sou 2254 .00 EL] a1 031
587 w0 400 59 o 031
o8 2560 24.00 740 o2 031
215 2410 00 an A% 031
a08 nH 00 a0 a1 031
1007 2400 2400 100 01 031
1132 2358 400 1o aF 031
133 n 400 120 o1 031
By 2170 .00 130 a1 031
133 286 0o 42 a1 o3
1523 B M0 150, R 031

10618 73,78 24.00 W0 0.1 051

Ramark:

ety of slasdand
“Waoony af drit Under Calibuiios

PHOTD OF CALIBRATION SET-UP

Cullration wr-uip of tha ¢p sniemotneter callbraton in the wind tunel of Rranatse Asoctanes Co.,\td. The cup anemometer shrown may A fram the
. Remark: Secanstey
' §

tnd mmcm e

IANATE AssaTis Co,

Accredied colibrotion loburatery
RANATEE ASSOCIATES COLETIY, SOAES 17005-2007
NSC-TISTES 17025
Weimstee Sotseiies L ikl EALBRATION 3367
415, NS
Petit g, 7,001, B, Wattiian's, Banghuien Air speed measurement fohoratery
argock 10600 ((*alsg) Calibretion servies deparimen!
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MEASUREMENT ITEM Wing Direction Sensor Calibraticn provrr: .

MANUFACTURTR Kbyt The wanal direction teesse war ool et

MODEL/TYPE 1 Senanr WS-OIFA Seondord  Notnry Encocer modsh AxdgoaTse

Data logger: 110-W5 25010 DOMEPI5U0IN 50 cloie fekieciia of Tife-
T + i e wine fnnel Wit 500 cm’ s fesf ection
: . fres. The Wi-CI-008 biged oo #ELGH0G-12-1,

bl Wind enrgy genemtion Apgtenss, - Part 12.1
1o RUMBER SEK 31574 Power performoace meosurements of elecirlcity
I ION SRR 1t tam Prechicing wind furbinet, MaTeh 017 it used ot
CUSTOMER Auhnumvwnﬂh-n‘mlﬂi.uﬂ o calibmtion guideiiee:
whet Suan Lusng, Banghoi 10250 Thallied, Tedtnab
This cerrificite provides o tracembiity of The
RECENED DATE 16 hur 2021 mpaurrrnen i recagrised the parkeea’
MEASUREMENT DATE 129 Jun 2023 stakiorsts, gind o realination of the isternstional
1SSUE DATE £ 18 Jun 2003 syeredt GGt (51 hough the MIMT (hiotioncd
tetralegy lnstieuts of Thewane] via Cortificate
ENVIROHMENTAL CONDITIONS: Pl i 0 22
. Mu of Mensurement;
Temparturs 1230430 C
Ralatve Hunedty (5502150 o bt ombmsshnsidbiioubl i
Ao ik et g HeA coveroge foctor k=2, Which for & nurmal
FLACE OF CALIBRATION  Eiffe-type wind tunnel of lranatee Assoeiatés €0, Ltd. il ; e GUM
2 y Evalemtion af measarement
dotu- Bulde ta the expresiion of unceriainty iy
CALIBRATION CONDITION < Wied banne! erosz-section area” 500 o' mwsswesmeat
Win dimction rrgmum.‘ . 129 e
Ciameter of maunting sipe’ mm
mub&ww i |
Precanditioning - 24 honurs ot gmbient conditicer.
Musiurnmant Condition 1 Thauvetags v (R461°C, {160 600 mng {1011 8 hi's
TABULATION OF RESULTS: —
The tible muﬂgvpmdwmwmd-lnﬂ.
Enlitsrated by Apgrerved wgnatary - — i
=T 718 su-.»a Thacliglad A Parimya Aosachacoen

N\C Caktwation department Manager
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THIS CERTIFICATE OF CALMIRATICN MAY NOT BE REPRODUCED EXCERT i FULL F

1N WRITING FAOM THE LABORATORY
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Er— J A3/ 14-15,67/35-36, Bol Petehhasam?,7/1, Pelchkosem Td, A
i Watthapra, Banghokyal, Banghkok 10600 Thailand, T~
s
coize NAC L Tel: (66) 02-8680812013 Pax: (68) 02-8680640 4 com oy d e
Page 2 of I Pages
5t Certiicate No, - CT-022.86
MRS IEENT REELY Poge 106 2
was esibrated aganat wits earmied out at 45 "
mes i hockwite and countarcintiwia divactions ufer offset adistent has beens made: The flow 1pesd nmhd tunael fotutby T s} 18 keot constant Equipmant Nama: Gata Logger wilh Temoeratura sensor
e reitabed i T 45 o ealBaren wod Tabile bekow. Manufacturer: Novalynx
Model: 110-WS-260L0
Al spesd [ 2 O Serlal No.: A5274
i m o ® 1D No.: BRK_FS1374
2000 a -
£5.000 4
i . Customer Received date: 16 Jun 2023
Name: ALS tabasatony growp (Thatland) Ce., Ltd, Calibration date: 13 jun 2023
504 135.000 3 Address: 104 Phatihanakan 40, Phatthanakan Rd., Iseue date: 22 Jun 2023
180,000 141 Khwaeng Suan Luang, Khet Suan Luang, Bangkok
226000 m 10250 Thailand.
270,001 m
315000 R
Reference Used During Callbration Calibration Condition
1.5andard Ternpesature Probe Model: ST5-100 4500, Temperature: {23£3}°C

Serial No.: 66768209, Due date: 28 Mar 2024
2.Digital Tempérrature Incicator Madel: DTILOO00-A MK
Il, Serial No,: 67140700521 Due date: 22 july 2023

Relative Humidity: (55215)%

Calibration Procedure T
The temparsture calibration was dane bty in-House Tne measurement results are traceable to the
calbration method as WI-CL-001 according to Internetional system of units [S1} through National
compasison method with stendard digital lempearature Institute of Metralogy Thailand (NIMT) Cartificate
indicator and  stendard temperature probe,  The rumbner: TTAO38-23, Canificate numbar: ER-DOS2
iemperature scale use was based on (1590 22

Noted: The ceritficate js valid only o the ltem calibrated on date and place of calibration,

AR,
rewasigmons L0 L2V 8

Calibrated by ]

I Mr. Sorawit Thachalad Mr. Parinys Booncharoen

[ Miss Jittraporn Lertsomphol N KC Catibration Department Manages
[ Mias Ruangrumaad Phoamm s

[RANATE ASSEIATES CO,

THES CORTIFICATE MAY NOT BE REFAOCEDUCED EXCEPT IN FULL UNLESS PEAMISSION FPOR REPRODUCTION HAS
BEEN OBTAINED M WRITING PROM THE |ABORATORY,




J G3/14-16,67736-36, Soi Pelchkanem?,7/1, Pelchhasem Rd,
Wallhepre, Banghohyal, Banghok 10600 Thailend. £ A
NAC | Tel: (66) D2-BGB0812013 Fax: (66} 02-8680860 www.jiransles.com R AANTORBT

Cortificate Mo, : CT-022-65

Page 2 0f 2
Result of Calibration:= & Without Adjustment [ With Adjustment
Callbration Range: 20-40 "
This was with Modak: HMPE0 S/N: V1920211
Dimension : Bameter 12 mm. Langth 80 mm.
Immersion Standard uuc
Degth Aeading Reading Emar Uneertainty
{mmj) (-] e (4] ey
0 20,087 201 o0 D039
0 25.052 5.0 01 0,099
o 30,044 20.9 0.1 0,089
70 35.039 348 0.2 0.089
TO 40,034 308 02 0,083

UUG* ; Unit Under Crlibration
The reported exganded unceriainty is bised on standard encertainty mullislied by & coverage factor k=2
provdding 8 leved of confidence of approdmately 95%.

W End of Certificae %

NAC

LRARATE ASSOCIATES £6,

J 63/14-15,67/356-36, Sol Petch TN, ¥ Ad,
\ pra, Bang 0 10600 Thailand,
NAC Tel: (66) D2-B4GBOB| 2413 Fax: (66) 02-8680860 www.jiranatee.com

CAL

Calibration No. ; FH-06067023
Page 1 of | Pages

Mensuremenl Hdem + Relative homidily wilh date togger

Manutactursr © Nowvalyns
Model Type © 110-WS-2600-0
Hwrinl Number T ABRTA
i M. © BHK_FS1374
Customer * ALE lsnoratory group (Thailaad) Co. Lid
: 104 Pralthanghan 40, Phatthonakan Ad. Khwoeng Suan Cosng, Khel Sgan Lusng, Banghon
10250 Thailand

Environmentsl Condition:
Thee peana el wan isiiel oul i en embiend lempecidore of [2623)°C, and relalive humidity of [$0= 1 5)%,

Massurement Mathed:
Unil Under Calibralian (ULIC) waa catibraled by comparison method with standard chilled mircor hygrometer model 1840-
3 in the humidity generator chamber to delermine lhe arrors

Traceabilty:
This Inslrienent wis calibrales using slandard equipment whose accuracy i lracestlly nreugh National inallute of

Ll and o the syatem of wnils [S vis MCS Calitration, Inc. Cedilioste numbern 20926-
807, Due dule Sep 26, 2024,

Measurement Dale : dun 1%, 2023
innund Date *Jdum 22, 2023

Mamnianemnnl Hamilis:
This equipment was connecled with Indoor mir quality probs s Desployed (UR) on display. Model: 1MPS0, Serial num-

ber V1920211

Calforalion wag performed in the range of PO0%AH o A0%BRH

The roaulls of we jeporied @ lable balow.

Determingd E T — LV J— Eriat Uncerainty
(A} -l NHP_O (W6FH]} [%AH) H%AH)

20 19.3 08 051
50 489 14 050
B0 9.1 12 0.64
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Calibration Departmenl Manager
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B M Jillraporm. Lortsomihiol
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THIS CALIBRATION REPORT MAY NOT BE FEFROCEDUCED CXCEPT IN PULL UNLESS PEHMISSION FOR REPADDUCTION HAS
BEEN CETANED IN WHITING PROM THE LABORATORY,

NAC

Aecredited cotibration laborolory N
[SO/0EC 17025:2017 orlyy

HRANATEE ASSOCIATES COLLTD.
Heanati Ao 2, NSC-TISLTES 17025 NSC - TISI - TIS 17025
EXLAE, s:r;;m4 e CALIBRATION 0367 CALIBRATION 0367
e Pressure measirement kabaratan
Wobed= HBALIRIS) Cafibrotion services depariment.
£ rind i cadrston @5 swries Cow
Wb se wewm i ar sl ot
Centificate No. CP-00G-G6 Page 1 of 1 Puges
MEASUREMENT ITEM  Digital barometar Collbvation procedive:
MANUFACTURER < Nowahym :nepmwmmmmmgh.
MODEL/TYPE - Sermar 110-W5-2509 v calibaation method ag i
Data logger: 110-WS-2504-D mmcmrmw .am.m'
SERIAL NLIMBER < Semsor BP-ASA74 swwmmmmmmw
Data logger: ASS74
1D NUMBER < BKK_FS1374 ¥
COKDITION AS-RECEIVED : New item The megsurement resuits ore iroceable fo
CUSTOMER *ALS laboratary [Thusiland] Co., Ltd
ooyt ki i sy the NN (Natlano!Mtroloy lstoteof
Kirwawr Susn Lisarg, Khel Suan Lusag, Thgitang) c«w&amwmn
fha } Thaili
RN X0 T mqmqum:yawmn
RECEIVED DATE 216 Jun 2023 ’ . g 4
MEASUREMENT DATE <18 Jun 2003 =, Mw;j‘v:wmmdf
ISSUE DATE +18 hin 2023 Crigorimarely
CONDITION OF THIS RESULT OF CALIBRATION:
1. Reference Standard Instrument:
Instrument Modal SeralNo, | Gartifcate Mo, Dyae:Date:
Absaliite Pressure Transducer €PG2500 4100126 I Mp-0a05-23 02 tec 2023
1. Calibration effort for eslibeation sequence ©
2. Thee UUC* was installed in vertical ton v 3 and conter of WUCT was used 24 the refanence e,
3, Calibration conditions)
4, conditian

Tl aBpnimal
Pressure tronsmisting medium 4
Ail20e, 1 bary
Hs

[ iuj 'c
Past = {010410) mbar
5. The centificate (s valld onlyneum inem calibrited on date and place of calibration

cnlhmngu i . N‘KC \r Igr
= w;q"wm JIRAMATE ASS0CIATES CO, Mk P e
T Wiz Jiftrapom Lertsomphal e,

Callbration Cepartment Manager
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L4 o)
IIRANATEE ASSOCIATES CO,.LTD, BOAEC 17025:2017 m
e o Ascatis C2s, Lt MRCALLTIS 17025 NSC - TISI - TIS 17025

SAMLIS, E7/536 CALIRRATION 0367
Setcaem 11 R Witk d, Badeins
Bangiok 1060 [ Thadare|

CALIBRATION 0367

Pressure mesuwement iaboratary
Collbrotion services departmant,

[ -

CERTIFICATE OF CALIBRATION

Certificate No, 1 CP-006-65 Page 2 of i Pages

THIS CERTIFICATE RERORT MAY NOT BE N FULL
I WAITING FROM THE LARDRATORY

MAS BEEN CRTAINED

MEASUREMENT RESULTS = Witheut sdjustment [ With adjustment
CALIAATION IN THE RANGE OF 5950 ribar to 1050 mbar
Thee results of callbration and associated reparted i
51D uuct Error
{mbar} {enar} (mbar)
950.10 9509 |
a70.08 s10.6
a0 S804
101008 moa
103006 19,8
1050.06 10497

Wate: ULT* Orat Under Calibration
= To tonwert the result in repart unit to Pa should be ety by 100




Cermificate Number

NAC o —

L0366
HRANATEE ASSOCIATES COLLTD. FSONEC 10352007
NSC-TI5 TS 17025
CALIRATION 0367 g
Al speed measutement laboratary
Calbranicn sersoes deparanenl. s
Cartificate Numbar MEASUREMENT RESLILTS
gk e Y The innrciun at 1 s for 5 memsbins price b cslbeation being perfarnid. The stancurd s velooty 5 mfs
Winl Lt e raiaten fm Qo386 msnww:mnusw- mmnnhu\\ srassducer and abave S mjs ta 40 mfy was cakoulated by @ pitol tuse wih preciion differential press
— et wbrch et 43 mim acd 300 im resgectively sway from wnd VUIE was instalfed at center of the best section it ws
CERTIFICATE OF CALIBRATION carvimd ot under Loeh vising wndd faing air veloty in the mvof 1 s 1o 16 s 3t calbmatian inbeval o 3 mfs. The results nluib-lna«ﬂ anncdated
Pagn 1 47 Pagen ™ Teenp. wind tunnel
[m/s] 1"e)
0894 00
MEASUREMENT ITEM * Cup wnemameter by s
MANUFACTURER: + Mowalyns sz o
MODELTYPE + Sensor WEAIF 5118 M0
Dt |nggor: 200 WS- 2508 P T
SERIAL NUMBER £Sarsar, 55 nm
Dt Iogger: AS37R 705 2160
1D NUMBER * ERK_FSLY (3 ]
CONDITICN AS-RECEIVED: £ Wbed o : gy, sdibelied 508 na
cusTomER :ﬁmm:mmm L, elvetricity geoducing wind turbines, tarch 017 1008 258
3 d tior 1084 e
Kt S Luang, Bangkok 10250 Thatfand. = ,*" U B 1543 s
I g 1519 1n0
RECEIVED DATE 116 Feb 7023 et ﬂ"mf"'“_“’\’“m"im' 1424 170
MEASLIREMENT DATE $ 71 Febi2023 . '."l."s"" acogibie Ehe Nefiot 1547 FEE
ISSUE DATE 121 Feb 2023 » Rk ol he i o 1630 nn
! " systom of it () througih tee MMT otk 2 z
* Werology rstitute of Theliang) v Cernficace
ENVIRCNMENTAL mﬂm: - I dtyeiser: {AW 005321 ot SAVY-008E 23 Remark:
Temperacire 1230130 x Y Lincertoity of Messurement: Sk
Re'ative Humidity $5502150 o ' The repated uncer tavty of meoiurtaent & g = )
Mo Pressue SHHDA 10 ha based ] s of bt e Exlbatee
N covernge focter e, Which for o pormo
- ininibutinn conrengonds £ o ceverige pratebily ’
ACE OF CAUBRATIGN < Mo vd e of / of appueimately 951 PHOTE GF CALIBRATION SET-UP L
' Evaluanion of measaremert \
. o ) st oie-Godeho the expresion of anestointy io
Wh mmimnﬁj\ w e ™
\'mqnfu (553 S ) £ 4
Precanditioning ‘ﬂap.n at lrplum conditicre. L )
‘ s

Pt Parkrys Bauncearann .
Calibration Depariment Marage: |

L ermarck: The
|
THIS C OF € NOT ICED EXCEPT IN FULL UNLESS FOR REPRODUCTION HA!
1N WRITING FROM THE mammr
Cartificate Namber
NAC =
Accresdited colbmtion loboratorny
IRANATEL ASSOCIATES C0, LTDx SOAEC 1P025.2017
NEC TS 17028 Page 2 0f 2 Pages
Iranata Auod ater G, i CALIBRATION 0357
MIEASUREMENT RESULTS *
" The wind directian sensed was callrates ageinst | Duirieg ralibration, the measurement was saries out it 45
ticeata i clocwisd and cotmterdockowise direetions after offiet -mmunlm heen made. The Bow speed of wind husne! usiaiy 5 mis) b bept constant
L6 i 1k d around s vertical axis. The netults of cattati e e bk,
Alr aperd LA [
mfs Degree [*) Degree ()
oom 0
. 4s000 a2
MEASUREMENT ITEM £ Wind Dirsction Sentoe Colbration, B LT L]
MANUFACTURER T The wind dircesion wes cabbroti ogeinst
Stondard Rutavy Encoder 1 iy 11
MODLLITYPE < Sensor. W5-QIF 50
ey MoweInn OMUS-E1-5-U0 i an chase [Ests et 150.001 m
z e winel sl with 200 o e ircrion
SERIAL HUMBER Sapsoe: - aro. The WCH-008 et o 1RELEDA00-32.3, 22800 ar
Dt ogger AS3TE Wind arargy Gonenstion Rptems,~ Far 123 770000 7
1D NUMSER: + BKK_FS0318 Ponwer pefurmance. measarements of electncity 315.000 £
CORDITON K- Rpcetel ZUact M frouducing wind turisines, iarch 2017w used o
CUSTOMER + ALS lcratony group Mhadand) Co. g, s a.mmw&m. A Remarke

et Sua Lsang. Banghok 10250 Thaand. = :

Wn traceaisity of The " Dwaction o7 iandeed

RECEIVED GATE 115 Teb 2023 : Fecopnied the national R ———
MEASLIREMENT DATE - 21 Febi2023 sidfatarch,

ISSUE DATE + 21 Feb 2023 m;?ﬂmrsenmwwa\wrmmmr * %‘Kj@

sl fetrokigy baltale of Tholkxd) vl Certificate
'w 4004377

Lnewrtainty of |

e Meatremant.
Tempersure (20480 ¢ ¥ -Thi neporiea wiariainty of — — atioav™

Rlative Hymidiny 25504150 wRH
Atreasphere Prmaisn 2300 20 e v ¥V M~ - coneernge factar k=3, Wiich for o normal
FLACT OF CALBRATION o i K .. 3 -
gny, N Fumation of mestiament
1y L datas - Gasicle fos the exnression af uncertointy iy ]
s e em! measmement”
omf i

CALBRATION CONDITION

o

H Q?}
Precanditianing &\!\mll"mﬁ-ﬁm }t"y,
tsmsunement Conditian [ Tegawerage L61'E, (52.1) %RH and {10152 hva. "t

0 !
],; Approved signatory: - s \:i\
. Mr. Pasinys Bocmcharoe

Cakitwation Deadetmint Manage:

NOT CED EXCEPT IN FULL USLE: TION HAS BEEN DBTAINED
1N WRITING FROM THE LABORATORY
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WSC-TEETI5 17025 i
CALIRATION 0367
Earador Atiodieon Gl .
E1L4-15 610536 NEXT CAL 19 [’ 12 I'IH
Putehkuieen 7,771 R Wtk s, Bas goain, Adr spesd medsurament iaborarary T L
Mgk L0GOC Thalarc) depeartrmy
Tel: +5EIRRRELD
hlobils, +SLALIBHME]
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Page 17 2 Pages
MEASUREMENT (TEM + Cop anreenoter Cabearian
MANUFACTURER < Hovitynx fhe rup onemameter o oodbied ogain
waoe e o sat mwmmm“,:“:mm o
D meier modet: APMAZSIE in ok Ploge tribagtion of
SERIAL NOMBER Rk Fiffeiiype wind funssl with 300ire! crons test
o :m““ section orea. The WI-C1-0G7 hased on IEC 61460
= 13-1, Wind enerty generation sifterst — fart 13-
CONDITION AS-RECENED + New brom i Pewer perfoimonce . memwsements of
CUSTOMER =mhmmw:ﬁmlm.M. eecteicity producig wind turhines, March 2017
Kt S Lisarg, Banghok 10250 Thaskand, e b
Troceablity;
RECEIVED DATE <16 Jun 2003 E-: b Ay DY o Tha
MEASUREMENT GATE £ 18 Jun 2023 o o eatocier of e
IS5LE DATE 215 Jum 2023 _system of unlts (53] sheough the MM (ariona
Mietsedgy iratitite of Thaiard] via Covtlfcoin
EMVIRONMENTAL COMDITIONS: il MV 0052-21 ord MK -D08S 23
Amisent condition bn the latomtany ate s follow:
Temperature FEUEET C Uncertaloly of Meaiurament:
FRelathee Humidity 25504150 *RH = The reparted wacertointy of messwement 5
Atmespieric Pressure 1100410 hPa J Basedt i
covernge foctar be2, Wiich for o nasmal
Tt NN, (. S of .
PLACT OF CALIDRATION TP naren Associstis Co, [ ey i eyl
“Evaluatien of mecsirement
e o N i o shifa « G b the expession of uscertusnly b
i v S, g a memuemEn
Wm“a‘ﬂm s i)
«mk*m,«!mé«: 6 M
Praconaltioning - 3 hours st smbirnt condition.
Messuremant Condiion i 128.9)°C, {45.2) AN and (1002.8] b
TABULKTION OF RESULTS:

NAC

]

colbrntion laburatory
IRANATEE ASSOCIATES COLLTIY SANEC 3783087
NSC-TISHTIS 17025
drarates Misocates Go. CALMRATIIN D367
[
Petchiaarw 2.7/0 Ma Walthags, Banghutyw Hur speed mesturement.
Furg o L0600 Thakat e} Conifyretion senvices deparimment.
Tt <BezIGRR1S Certificate Number
Mobde (GESEZITNESI
s F 3 Sl lan e A 220
e e i franstes o e
Page 1o 7 Pages
MEASUREMENT ITEM Wind Diection Senscr mm-m: Y
MANUFACTURER 1 Kby chhan Lerscr war fﬂm npamst
MODEL/ AL +Sensarn Wi-02FA itondowd Redary Eneoar, moan) ’i‘
s fogger: 110WS 23600 ONM-A35-10 I 3 cinse Jﬁ""“"
SERIAL NUMBER  Saesnr WED-AS9ES type wisel tune! with 500 st dection
Gl mf&m-amwmﬁmmn:
logger: Wind snevgy gererotion fyprems.~ Port 1.1
1D NUMEER 1 BKE_FS1371 ot s m-mﬁ-_g&«;mm
FOROTION KE-ARTERAID tbewe prodicing wind furbines, March 2017 was used a5
CUSTOMER A4S laboratury grous (Thaband) G, Lk asatbeatin idetne
et Susn Luang, Barghok 10250 Thaard. .
mmgw s 7 broenthaly of The
RECEIVED DATE <16 hm 2003 Mmmmw
MEASUREMENT DATE :15un 2003 o, 1 mmmqrmmm-ur
155UE DATE 9 han 2003 M&mrsqwmm:mmr
Metrology ictitute of Thuiland) v Certifioate
ENVIRONMENTAL CONDITIONS: "!!"‘f' DA-0043-27
a0 folow <
% : Uncertalnty of Measurment:
Temperature 20430 ©
Pelutive Husidity LEEDLISD N The reported uncertainty of medavement i
st e
T pharic rashere e Le cawevage foctor k=2, Wiich for a aarml
[ i - The
FLACE OF CALIBRATION el type wind tunnel o ftsnite 0o, o & e i
" Fveoarlion of measwrement
N oty - Gulds 19 the erpreion of wnsedaingy i
CAUBRATION CONDITION :mmnulm-wm' S0 em'  meoswnment
Win dirsction frontal rea’. e om’
Diwrufmqnm:br‘ i - .
Nndw nya‘ LET. S
#recandhioning '%hmm&nlwm
Maamsrament Condition i Tre pverage v 35, (4.7 101011 hPn.
TABUILATION OF RESULTS: .
—
Calibrates by: Approved sigratary

b Saraw: Thathatad
[ s sitsapesem Levbirrenst

eirrya
Calibration Departrrat Manage®

o msam!\j@.-mw JRANATY AiSremaTRR P Calibiatin Dapartmnimt Miags g m;w““ -
: e st I nd e ey e \ atwa af ke wird marl
b
| tumatar of meueting sipe L e ———
it  patia Vo
THIS CERTIFACATE OF € MAY NOT BE BT 1N FULL UNLESS THIS CERTIFICATE OF CAURRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS P ¥ OSTANNED
1N WRITING FROM THE LABORATORY I WRITIIG FROW THE LABORATORY
s,
2
Cortiicate Mumber J 63/14-1567/35-36, Soi Pelchhasem?,7/1, Pelchhagem Fd, Es
Walthaprs, Banghohysi, Banghoh 10500 Thailand, Ko
0085 NAC o Tel: (68) D2-BAHUB| 2413 Pax: (66) U2-B680860 wwwJironales.com e
Page 1 o4 7 Pagm A T AT
CALIBRATION
MEASUREMENT RESULTS ® Corificata No. ; CT-019-58
Page 102
The wird direction sensor wias caliirated against standard ¥ e method. During talibrat caried out 21 457
mcm-u In eerbudse and sountercariwise directiens after offaet nq-nmnnw heen made Thn mwdm;w lusually mmu Ieea contang Equipment Name: Data Logger with Tempermtun sensor
s, L Manufacturer: Newalynx
Model: 110-WS-250LD
Alr speed Ly L Error u Sarfal No.: AS966
mfs Depres Degren [ Dugree 7] Yy, © 1D No.: BKK_FS1371
0000 [] [] o, 1 0% R L _
asom 4 -2 b
sa0m a7 3 N, Customer Received date: 16 Jun 2023
o : ‘v:'“ Name: ALS laboratoey grous (Thailand) Ce., Lid. Callbration date: 15 Jun 2025
5411 Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 22 Jun 2023
in0.0m m T 10 Khwaeng Suan Luang, Khet Suan Luang, Banghok
.00 am 'fr\k L 10 10250 Thailand.
a0 m K %u-} 10
315,000 318 3 . 10
Resark “usf Referance Used During Calibration Calitsration Condition
' 1.5tandard Temperature Probe Modet: STS-100 ASCO, Temperature: (23+3)°C
[F— Serial No.: S6T6B2-09, Due date: 28 Mar 2024 Relative Humidity: (552155
2.Digital Temperature indicator Modet: DTI-1000-A MK
Diecthan of it levler Calfbeation Il, Serizl No.: 671407-00591 Due date: 22 July 2023
Callbration Procedure Traceability
The temparatura calibration was done by in-House The results  ane 12 the

cafibeztion. method as WICL001 sccording o
comparison mathod with standard digita) temperature
indicator @nd  stendard tempersture probe. The

international system of units {S0) through National
institute of Metrolopy Thalland (NIMT) Centificate
number TR-O038-23, Certificate numier ER-00592.

tempersture scale use was based on [T5-90, a2

Noted: Tho cartificate Is valld only to the tem catibmbed an date and plans of callhratian,

Callbrated by

Tl Sorawit Thachaiad

= Migs Jittrapom Lertsomphol
I Migs Ruangrumpal Phoommit

///’ ]
Mr. Parinya Boonthanoan
Calibration Department Menager

NKC an

HATE lmﬂ_ﬂ-‘ﬂ

THIS CERTIFICATE MAY NOT B2 REFROCEDUCED SXCOFT IN FULL UNLESS PCRMIZSION FOR REFRODUCTION HAS

e

CETAINED I WIITING FROM THE LAROHATORY.




J 43/14:16,67/36-36, Sol Pelchhasem 7,7/ 1, Pelchhazem Rd,
10600 Thailsnd.

NAC TelL: (68) D2-BGEOBI2#13 Fax: (66) D2-B6808460 www.jiranatee.com ux-alu::nnr
Cartificate No, ; CT-019-68
Poge2of 2
Resultof Caibration: 7 Without Adjustrent [T With Adjustment
Callbration Range; 20-40°C
Function:
This Was with sensor Modek HMPS0 8/N: V1920207,
Dimansion : Diameter 12 mm. Length 80 mm.
Immersion Standard UG
Depth Reading Reading Erae Uncertainty
{mm} (5] e o (el
TO 20.058 200 -0.1 0.099
10 25,051 24.9 0.2 0.009
Ta 30044 2808 01 0.083
70 35.040 348 0.1 nD.099
T0 40,034 388 -02 0.089

UUC* ; Untt Under Calibration
Tha reparied expanded uncertainty is based on standard uncertainty multiolied by a coverage factor k=2
providing @ kevel of confidence of approximately 95%,

% End of Certificate %

J
NAC

JIRANATE ASSOCIATES €O,

63/14-16,67/35-36, Soi Pelchk TIF Rd,
Walthapra, BanghohysiBanghok 10600 Thailsnd,
Tel: (66) 02-8680812813 Fax: (66) 02-8680860 wwwjiranateecom

.NAC

Catibration Mo, © RH-D2062023
Page T of 1 Pages

Measurement ltem ! Relative humidity with dsta logger

Manufacturor 1 Noviynx

Model/Type : 110-WS-250L-0

Serial Number + ABRES

K} Ko < BRE_PS137)

Customer © ALE laboratory group (Thaltand) Co., Lid,

£ 104 Phailtiansken 40, Phislilhinshen fd, Bhwseng Suan Luang. Fhel Susn Lueng, Banghck
10280 Thalland.

Emviranmanial Coneilion:
The measurement waa carried oul In n amblent lemoerature of [2523)°C, and relative humidily of (5021 5%,

Measurement Methoc;
Unit Under Calibrabion {UUC) wea collbroted by comporison method wilh standadd chitled micror hygromeler modes: 1860-
3 in the bumiily genersior chamber 1o delermine the srrom

Tracenbiliy:

Tnis nstrument was calibroled using stondard equipmenl whose acturacy b Usceability Gwough Netionsl Insbilule of
et o the systom of wnits (S0 vin MCS Calirstion, Inc. Gedilicste number: 20924-

401, Due date: Sep 24, 2024,

Measurement Cate
lasued Dole

< dun 19, 2023
L dun 22, 2023

Measurement Feaults:

Tiie squipment was connocled wilh indooe st qualty probe snd Displayed (UF) on displey. Mocel HMPAD, Serisl num-
ber; V1920207,

Calibration was petiormed jn the rengs of 20%A1 1o SOWAH

T 1 =l _calibralicr _are reporied in lable below.
Determined [T 7T Enu Unicertainty
{%FAHN CRAH) %AHL R H_*R_H.l
20 2008 | 198 0.6 053
60 60.22 | 504 oz 0.53
a0 A0.21 | 816 13 osa
Perlormed by Approved 3

L s, Surawil Thuchalad
7 mio Jitirpeen Lertsomphil
L Misn Rusngrumpel Phoasmil

Mr. Parinys Hooncharoen
Calibention Departrent Manager

NAC

JIANATE ASSOCIATES 00,

THIR GALIBHATION REFORT MAY NOT BE REPAOCEDUCED EXCEPT IN FULL UNLE3ZS PERMISSION FOR FEPRODUCTION HAS
BEEN OBTAINED IN WHITING FROM THE LABORATORY.

Sy,
& S

o

{6

NAC
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JRANNAT ASSOCIATES CO. LT, ISOMET TR25:2017 "a:.'lmv‘“
Srusanme duszates Coiod cﬁ;&#g}: NSC TSI - TIS 17025
B8 SN
Prochissem 7,71, R Warhapne. Sanglol sl mlmmm" MS?
ey Pressure measurement laboratery
SEMBASALE Calibrotion services department,
pet-cal Brtanghinratae com
Wk e whew TR L0
Cortificite Mo, CP.0O3.86 Page 1 of 2 Pages
MEASUREMENT ITEM  Digital barometer Callbratlon procedure:
SRR  Novaires The pressure colbeatian was done by .
MODEL/TYPE Sensor 110-W5- 2589 Nouse calbrarion imetbod iU Yoy
Data logger; 110-WS-2504-0 ccoriing to comparizon method it Digtad
SERIAL NUMBER - Senior BRASSES S clrcrton el PRI
ID NUMBER g::ﬁmims Troceandlty:
CONDITION AS-RECEIVED e ftem The meusurement results are Hoecable fa
3 the it f it { 0
CUSTOMER .mhwn:\-*:‘m‘gmﬂm:;:;:. ine N gt M oy Pt
m“““ s"m mm‘m"ﬁ‘“;'m i WJ Vi Cortificate number: MP-0205-22
Banghek 10250 Thailand. ) ity s
Agporedyn ol
RECEIVED DATE 216 Jun 2023 p -
MEASUREMENT DATE 19 fun 2073 L. ‘""‘“’;‘fy;;’:“’"‘““’*‘“ o
ISSUE DATE +19 Jun 2023 i
CONDITION OF THIS RESULT OF CAUBRATION:
1. Reference Standard Inssrument; Ly
Instrument Model Serial N, Certificate Mo, Dur Date:
fbsalutn Prossn Transducer — (PG2500 21001268 MP205-22 02 Dec 2023
1, Calibration et for caliration sequence © ¥
2, The LiLC Invertical ori eterorce and center of UL was used 25 the refinmncn lnvel,
3. Callbration conditions: .
4 Condrion [Ehasoormal
Frassusne transmitting medum
£ {20°C, 1 bar)
Hore

=

_—

NAC /

ASKOCIATES
__.3_ Approved signatory: .

PMr. Parinya Boancharoen
Calbwation Denartment Manzges

THIS CERTIFICATE REFORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BESN OSTANED
N WRITENG FROM THE LABCRATDRY

NA( ’ Ageredited colibrotinn Iaberatony 'i‘c/-/‘,-‘\hi\w\f

JIRANATEE ASSOCIATES COLLTD, m’:‘”;:;s’ ool
= b = 1 NSC - TIS! - TI5 17025
e CAUBRATION 007 CALIBRATION 0367
Porchhater 1 B Warnthups, Raghobgsl.
Barghc LIBT dadn Preessure measarerent loboatony
E;m” Culitation services department.
Eoma b pracCnt b aton® @l o oo
e S wwew i ibew car
Certificate No. = CP-003-65 Page 2 of 2 Pages
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Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-75

Serial No.: 35002736

1D No.: RYG_FS0M9%6

Condition As Found : GOOD

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

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

Location : h §
Ambient Temperature : (230£3) "
Pressurc : (1013 £3) kPa
Relative Humidity : (50020 ) %
Received Date : 06 JANUARY 2023 —
Calibration Date : 17 JANUARY 2023
Date of Issue ; 19 JANUARY 2023

Calibrated by : Mathakorn Pisutpaisan

—
7 L
{ Thanakul Petchurni }

1his certili i3 issued in with the of ISOVIELC 17025 standard, may not be reproduced

other than in full, except with the prior written approvil of the head of Calibration |.sboratory,

OF-TSI2-04-M4-020664

asboclafes CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACCZI05
Job Mo, ; VORALCDOZY
Pages @ 2of3
Calibration Procedure : CP-AC-03
Calibration Method :

This equipment was calibrated by based on IEC-60942-2003 Stimdard,
The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
microphone,

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

Instrument Maodel Serial No, Dus Date
Waveform Generatar 335118 MYS2302742 04-Feb-23
Digital Multimeter BAEIA MYS3220104 00-Feb-23
Digital Multimeter 3MEIA MYS3220076 09-Feh-23
Diggital Mullimeter 3361A MY6K24273 EEL. {19-Feb-21
Programmable Altenuaor MAT-1070 GZ1001 14 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-21
Measuring Amplifier MNA-42KAl 4560495 AA-3O05-22 22-Feb-23
Audio Analyzer AVR-3360A  VID6069 EF-0010-22 017-Feb-22

2. This result of calibration was found accurate s shown on date and place of calibration for this calibrated item aniy.
3, This certificate is traceable to the i ional system of unit maintained at ;

3.1 National Instinute of Metrology (Thailamd),
3.2 Thailand Institule of Scientific and Technological Research (TISTR),

Q=TS 12040020604

7 ATA

::,J m ! F.?R N, SITHIPORN ASSOCIATES CO.,LTD.
REERETRERS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23008
Job No. 1 VOBEACON24

Pages @ 3of3
Result of calibration :
L. Sound pressure level
Specified sound Measured Theviated Tolerance
pressure level value valug Uneertainty Timit
(4B) (dR) (dB) (dB} (aB)
9 93.98 002 0,14 0.40
2. Frequency
Spovified Measured Deeviated Tolerunce:
Frequency value valie Uncertainty Tirmit
(H) (1 (%) (%) (%)
1000 1000.0 0.0 0.1 1.0

3. Total distortion

[ Meosuwedvilve (%) | Uncormuiny (%) | Tolermmce ot (%) |
0.35 | 0.10 | 30

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

providing o lavel of confid af o582

. follows Seri
ar any value g

End of Calibration Certificate

QF-TS1 240M-04-000604
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthem Rd oF 10700 THAILAND, NSC-TIS-TIS 17025
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RICA

Model : NL-42A/ Micraphone UC-52 / Prenmplifier NH-24

Serial No.: OD6233KE / 198635 / 26416

1D No.: -

Condition As Found ; GOODR

Customer @ ALS LABORATORY GROUP (THAILAND) CO,, TTD,

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

Location : <
Ambient Temperature : 230 =3 ) ©
Pressure @ (101.3=3) kPa )
Relutive Humidity : {500 =20 ) %% .
crreatone L 10/ss

Received Date : 28 SEPTEMBER 2022 =
Calibration Date ¢ 12-17 DCTOBER 2022
Date of Issue : 18 OCTOBER 2022

Calibrated by : Nathakom Pisuipaisan

— Al

(- Thanakul Petchurai )

This certili is issued in L with the redquis of ISOMEC 17025 standard, moy not be reproduced

wother than in full, except with the prior writen approval of the bead of Calibration Laboratory.,

CF-TS 120 -:-020664




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

Cerl. No. : ACL22227
Job No. @ VOBSAC0086

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RESERIRe CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22227
Job No. @ VU6SACHIES

Pages : 2ol8 Pages : 3ol¥
Calibration Procedure : CP-AC-01
Summary of Measurement Result ;.
Calibration Method :
“This equipment was calibrated by based on TEC-61672-3 (2013} Standard for sound level meter (SLM), permitted
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameler Pass | Fail i uncertainty of
Standard Instruments, : {dE) measurement (di)
For tests results of each items were made by observation of cach display and also with STM's display. 1. Absolute sensitivity s T 0.2 NA
2. Self-generated noise v - 0.2 WA
Condition of this result of ealibration ; 3, Acoustical signal tests of froquency weighti
1. Reference Standard Instraments : 125 He v 0.3 0.6
Tnstrument Mol Serlal No. Cert, No. Due Date 1000 Hz v 03 0.6
Wavelorm Generator 332100 MY4E01 7076 EF-0007-22 {4-Feb-23 K000 Hz v = o3 07
Waveformn Generator Jsnn MY32302742 EF-0005-22 4-Feb-23 4. Flectrical signal tests of fr
Digital Multimeter 334614 MYSS220104  FELDP. 040265 09-Feb-23 For 10 Hz 1o 4 Kilz 7 z oA 06
Dfsiml M’ul:!me:a 334614 MYS3220076 EEL.BP. o:s_ms D9-Feb-23 Far = 4 Kiz to 10 kHz R 4 = 03 0.7
o wymime @i Eroust e > ok o s : -
Programmable Attemator AT-1 A -] 3 —— =
30 5. cy snd i wings a1 | ke v - 02 02
Condenser Microphogs 180 2977900 AAIDIZZY  24Teb23 = "’""":“y “: m’;‘; elghnp L iHe — = =
- lﬂw = lerm - . 3
easuring i NA4ZEAL 4560495 AA-3005-22 22-Feb-23 =
M Agipliliee 7. Level linearity on the reference level rnge v 0.2 0.3
2, This result of calibration was found dceurate as shown on date und place of calibratien for this calibrided item oaly. 4 Level lincarity including the level range contral ? = A, 03
3. This certificate is traceable to the i i system of unit maintained at 9. Ton bursi response 0.2 0.3
P T T 10, Peak C sound lovel v 0.2 033
" 1l 3
i ““_“::d g "r mmm;:L G TT. Overload indication V| 02 025
32 Thallund Hubiie of SeledBia clogical RERech [ 12. High level stability v E 0.1 0.1
QF-TS12-04-04-020604 QF-TS1244-04-024i64 ; ,Z
» ZEr . » Gl

SITHIPORN; SITHIPORN ASSOCIATIES CO,LTD.
Ramstaled CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL12227
Job No.  : VUOSACUOSH

Pages @ 4ol8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceprance
Acuustic Signal Value Deviation Limit
(di ) (dB ) (dB) (dB)
93.9 (93.95) 93.9 oo .3

2, Self-generated noise
2.1 Normual test

Measured Value
{dB)
14.8

2.2 The microphone of the sound level meter was replaced by eleetrical signal inpur device.

Frequency Mensured value
Weighting (dB )
A - weight 116
C - weight 174
Flat 232

3. Acoustical signal tests of frequency welghtings
Meter fres-field acoustic response at a level of 84 dB

Frequency Deviation from various freq ighting response curve (di3)
Hz Acceplance
(352) it gt ||| et Shidis
Limils
125 0.2 0.3 0.3 =15
1000 0.0 0.0 0.0 £ 1.0
B000 1.8 0.9 g 5.0
OF-THI2-04-04-0006164
> 224

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Esasiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22227
Job Ne,  : VOBSACHSE

Pages ¢ Sof§
4. Electrical signal tests of frequency welghtings
Weighting nerwork response with relative to 1 kHz.
Frequency Deviation from various frequeney weighting response curve (dB)
(Hz) - % Acceptance
Flat C-weight A-weight Limits
63 -0.1 .1 =0.1 =20
125 00 0.0 0.0 1.5
250 0.0 00 -0.1 215
500 0.0 00 -0.1 *1.5
1000 0 [ 0 £1.0
2000 0.0 0.0 00 2.0
40040 0.0 00 L0 3.0
K000 0.0 o [ +5.0

5. Fregquency and time weightings at 1 kHz
5.1 Frequency weightings ai 1 kHz

Measured Deviated Acceplance

Frequency Value Value Limits
Weighting (dB} {dR} {dR)
A - weight 94.0 0.0 -
€ - weight 93.9 0.0 +02
Flat 94.0 0.0 0.2
5.2 Time weighting at | kHz
Menswred | Devinted | Acceptance
Frequency Valoe Value Limits
Weighting (dB) (ds) (dB )
Fast 94.0 0.0 -
Slow 939 0.0 0.1
Leq 94.0 0.0 =0

. Long - term stahility

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (48) (dB) (aB)
A - weight S0 94,1 0.1 0.3

QF-TS1 20404020654

= /_?Zf/z.‘




SITHIPOQRN; SITHIPORN ASSOCIATES CO,LTD.
bl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22227
Job No. : VUBSACO08E
Pages  : 6of8

7. Level linearity on the reference level runge

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dn) (an) (dB) (dn)
137.0 137.0 0.0 % L1
1360 1360 0.0 1.1
135.0 135.1 0.1 %11
134.0 134.1 0.1 L1
133.0 1330 0 £ L1
132.0 132.0 0.0 L1
131.0 1310 0.0 =L
129.0 128.0 0.0 + L1
124.0 124.0 0.0 =11
119.0 1191 LAl =1.1
114.0 114.1 .1 =1.1
L0 1080 0.0 =11
L0 1041 0.1 il
9.0 9.0 L 1.1
w0 9.0 00 1.1
R0.0 39.0 0.0 *1.1
340 84.0 0.0 21T
) 9.0 0.0 k]
740 74.0 0.4 +1.1
69,0 H0.0 0.0 &3]
640 84.0 0.0 1.1
59.0 59.0 0.4 % 1.1
340 540 0.0 1.1
45.0 49.0 1.0 & 1.1
44.0 4.0 0.0 1.1
39.0 30.0 .o & 1.1
340 M0 ] 1.1
300 3.0 0.0 = 1.1
290 20.0 0.0 1.1
284 8.0 L0 +1.1
274 27.1 L9 %L1
26.0 26.1 0.1 £1.1
250 281 1 £1.1

QF-TS12-p4-D4-020664
241

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
gisghnses CALIBRATION LABORATORY

Continuation ol Calibration Certificate

Cert. No. : ACL22227
dob Mo, 1 VOASACHOEG

Puges 1 Tof8
8. Level lincarity including the level range control
Anticipated Measured Dieviated Acceplance
Range Value Value Value Limits
(dB ) (dB) (dB )} (dn)
Ao 4.0 4.0 0.0 1.1
9. Tone burst response
Timie Toane burst Anticipated Measurcd Dieviated Acceptance
duration, Th Cyele Value Value Value Limits
Weighting | (ms) (dB) (dB) (R} (dB)
0.25 | 108.0 107.9 -0,1 13 ;=500
Fast ] § 117.0 1169 0.1 10,25
200 B 134.0 134.0 0.0 1.0
Sow 2 8 1080 108.0 0.0 1.5:-5.0
200 300 1276 127.6 () 1.0
0.25 1 go.1) 98.8 02 15 3500
SEL 2 & 108.0 107.% 0.1 105 =25
200 200 128.0 1280 0.0 =10
10, Peak C sound level
Number of cycle Anticipated Measured Dieviated Accephance
] Value Value, Lepeak|  Value Limits
test signal (dB) (4B ) (dB) (dB)
Cramtinuons 133.0 1330 .0 =
One 136.4 136.3 -0.1 +34
‘Number of cycle Anticipated Measured Deviated Acceptance
in Wilue Value Value Limits
tiest signal LdB ) (dB ) (B} (dB )
Continuous 133.0 133.0 0.0 *
Positive half eycle 135.4 135.1 0.3 *2.0
Megutive half cycle 1354 135.1 0.3 2.0

QF-TS12-04-D4-020664

- 22 .

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
EARSGIRMES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. 1 ACL22227
Job No. : VCGSACODEG
Pages  : 8of%

11 Overload indication

Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-halleyele | one-dwlf ovcle {dB ) (dB)
0.6 R5.5 0.1 1.

12, High level stability

SEM Display | SLM Display | Deviated Acceplanice
Frequency at initial at final Value Limits
Weighting (di) (dB) {dB) (d8)
A - weight 137.0 137.0 0.0 Hh3

The reported uncerainty is based on a standard uncerainty multiplied by coverage factor k =2

or any value g .providing a lavel of ! af

porosimately 55 %

End of Calibration Certificate

QF-TS| 2-4-03-020664

» B0

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Re. Ba:\gnnmru,Bangplua Bangkok leMTHAILAND y NSCTISITIS 17025
Tel0-2435-6800 Fex0-2433-1679 e-mail lcal orn httpd/

Cert. No, : ACL23042
Pages @ 1off

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION 3
Muodel : NL-42/ Microphone UC-52 ¢ Preamplifier NH-24
Serial No.: DO900OTI / 188464 /01733
1D No.: RYG 150492
Condition As Found : GOOD
A ALS LABORATORY GROUP (THAILAND) CO., LT,
P 14 PHATTHANAKAN 40, FHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIET SUAN LUANG,
BANGEKOK, 10230 THAILAND.
Laocation : : , |
Ambient Temperature : (230 23) L
Pressure : (1013 £3) kPa
Relative Humidity : (50,0 £20 } %
Received Date 06 JANUARY 2023
Calibration Date : 13-18 JANUARY 2023
Date of Issue : 19 JANUARY 2023
Calibrated by = Mirthakom Fisutpaisan
Approved by : ; w‘f
Thanakn! Petchurai
This certificats is issued in ot with the requi of ISOARC 17025 standard, may not be reproduced

other than in full; except with the prior writien approval of the head of Calibrauon Laboratory.

F-T5124M-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AEROCiaReS CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No, : ACL2ZIM2
Job No.  : VORGACONZA

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REIRLIAVES CALIBRATION LABORATORY

Continvation of Calibration Certificate

Cert. No. : ACL23042
Job No. @ VOGGACHHZ

Pages : 2of8 i B
Calibration Procedure : CP-AC-0
Summary of Measurement Result :
Calibration Method :
This equipment was calibrated by based on TEC-61672-3 {2013} Standard for sound level meter (SLM). = :
5 i ical i e ighting with Anechoic chamber and Rels
The SLM had tests to Acoustical and EJ 1 signal tests of freq arfl b -
Standard Instruments, ; } Fara ) il
For tests results of each flems were made by ohservation of each Instruments display and also with SLM's display. T — - —~ ze
2. Self-generated noise d 02 NA
Condition of this result of calibration : - i P
1. Reference Standard Instruments siignal e - - = -
Instrument Mupsel Serial No. Cert. No. Due Date e = = L
Waveform Generator 33210A MY4RDITOTE LF-0007-22 04-Feb-23 swuna. = - ! i
‘Wavelorm Generator 33518 MYS2302742 EF-0008-22 [M-Feb-23 PR - 3
Digital Multimeter 3361A MYS3220104 TELBE, 040265  09-Feb-23 . Elecirical aygnal fests o — :
Tigital Multimeter IM61A MYS53220076 EELBP. 0310265  09-Feb-23 -an 1011z 10 4 kilz s 03 06
Digital Muliisneicr 344614 MY60024273  FELDBP. 0500265 09-Feb-23 For = 4 kliz o 10 kilz Z 03 07
Programmable Attenuator MAT-1070 62100114 FF-0009-22 07-Teb-23 For = In.kHsT.m 20 kHz - E = l..O
Condenser Microphone 4180 2077900 AA-I013-22.  24-Feb-23 5. Freguency and lime weightings at 1 kHz v = 02 )
Measuring Amplilicr NA-2RAL 34560483 AA-3005-22 22-Feb-23 6. Long - lerm stability 7 = ol e}
A 7. Level linearity on the reference lovel mage v = 0.2 A
3. This resul of calibration was found securate as shown on date and place of calibration for this calibrated ivem only. 8. Level lineasity including the level range contral s 2 %3
3. This certificale i tracenble to the i ional system of wnit maintained at : 9. Ton burst response 7 . o ]
1,1 National Institute of Metrology (Thailand). 10, Peak C m_lmd ]g\:g[ i N 02 035
3.2 Thailand nstitule of Scientific and Technological Résearch (TISTR). 11, Overload indication - 02 025
> 12. High level stability P 5 ol 5
QF-TS124M-M-020664 : ) P —
il i 2.8/ -

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

agsociates CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23042
Jab No, : VCGOACIN2
Pages  : dof8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Devistion Limiit
(dn) (dB) (di) (dB)
93.9 (93.95) 939 0.0 +0.3

2, Self~generated nolse
2.1 Nonmal test

Mensured Value
(dB}
14.6

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

Fresquency Measured value
Weighting (dB )
A - weight 1.6
= weight 179
Flat 239

3. Acoustical signal lests of frequency weighlings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various fre tghting response curve (dB)
(Hz) ! 2 Acceptance
Fiat C-weight A it i,
b Limits
125 0.2 0.2 0.2 4 1.5
10040 0.0 0.0 0.0 +1,0
B0 03 04 04 +5.0

QF-TS1 2-0d-04-020604

- .éf/ﬂ

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ETIGeIpNey CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23042
Job Ne. @ VORGACHIZA

Pages  : 5of8
4. Eleetrical signal tests of frequeney welghtings
Weighting network response with relative 10 1 kHz,
Frequency Deviation from visious [r ighting response curve (dB)
{Hz) . X Accepance
Flat Coweight “Aweight Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 .0 +1.5
250 0.0 00 L] *1.5
S00 0.0 0.0 (L0 *1,5
1000 0o 0.0 [ 1.0
20001 0.0 0.0 04 2.0
AN 0.0 0.0 L0 3.0
B0 oA 0.1 1l +5.0

5. Frequency and thme welghtings at 1 kH;
5.1 Frequency weightings at 1 ki

£l

Measured Deviited Acceplance

Frequency Value Value Limits

Weighting. (dB ) (dR ) (dR )

A = weight 94.0 00 %

€ - weight 94.0 0.0 £02
Flat 4.0 0 02

5.2 Time weighting at | kHz

Measured Deviated | Acceptance

Frequency Value Value Limits
Weighling (B ) {dB ) {dis )
Fast 4.0 0.0 -
Slow 24,00 00 0.1
Leg 4.0 (1] 0,0

6. Long - term stability

SIM Display | SLM Display | Deviated Accepiance
Frequency ar initial at final Value Limits
Weighting (4B (dB )} LB ) Lelis )
A - weight 4.0 040 00 +0.3

QF-TSI2-M-M-020064

— 271




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

Continuation of Calibration Certificate

Cert. No. : ACL23042
Job Mo, : VORGACDOZY
Pages  : b6of8

7. Level linearity on the reference level range

Anticipated Measured Devinted Accepiance
Value Value Valiie Limits
(dn) (dn) (dB) (dB}
137.0 137.0 0.0 £ 1.1
136.0 1360 0.0 +1.1
135.0 135.0 00 * 1.1
134.0 134.0 [ £ 1.1
135.0 1330 00 +1.1
132.0 132.0 0.0 L
131.0 131.0 0.0 + 1.1
1280 1290 0.0 & 1.1
124.0 1240 LX) L1
119.0 119.0 [LX4] £ L1
114.0 1140 0.8 =11
9.0 109.0 0.0 = 1.1
104.0 104.0 0.0 £ L1
9.0 Sehlb 0.0 =11
S4.0 94,0 0.0 & 1.1
R9.0 89.0 0.0 k1.1
B0 4.0 0.0 &1.1
79.0 9.0 0.0 =41
4.0 4.0 .0 1]
fis0 &0 .0 =31
64.0 6400 0.0 =15l
59,0 59.0 0.0 i 11
4.0 53.9 A1 =11
49.0 9.0 0.0 =11
440 439 -1 & L]
350 389 0.1 = 1.1
34.0 33.9 0.1 =11
300 29.9 0.1 = 1.1
29,0 289 0.1 =11
280 27.9 0.1 £Ll
27.0 26.8 0.2 &Ll
26.0 258 0.2 1.1
25.0 248 2 =11

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
9E0CIBIRS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23042
Job No.  : VO66AC0H024

Pages  : Tof8
& Level inearity including the level range control
Anticipated Measured Dcvigwd Agceplance
Range Value Value Value Limits
(dB ) (dB ) (dB ) (dB )
Auto 4.0 G40 0.0 x[.1
% Tone burst respimse
Time Tone burst Antigipated Measured Devialed Acceplance
duration, Th Cyele Value Value Value Timits
Weighting (ms) (i3} (diz) (diB ) (dn )
025 1 108.0 107.9 0.1 1.51-5.0
Fast 2 § 1170 117.0 0.0 1.0:-25
200 B 134.0 1340 00 1.0
2 8 108.0 108.0 o 1.5.5-5.00
Slow
00 27.6 127.6 (0.0 1.0
025 1 9.0 VB 0.1 1.5;-50
SEL 2 5 108.0 1080 0.0 1.0;-15
200 R0 F28.00 1280 .0 +1.0
10. Peak C sonnd level
Number of cyele Anticipated | Measured Dievialed Acceplance
in Volue | Valoe, Lepeak|  Value Linihs
fest signnl (dB) (dB ) (di) (diz )
Continuows 133.0 1330 0.0 *
One 136.4 136.3 =01 3.0
Nomber of cyche Anticipated Measured Dieviated Avceplance
in Value Value Value Limits
test signal 1dR ) (dR ) [dit) [dny
Continuous E33.0 133.0 0.0 =
Positive half cycle 1354 135.2 -2 2.0
Negative half cycle 1354 1352 0.2 =20

QF-TS12404-D4-020661

o BLS.

§ ITH J_PIOR N, SITHIPORN ASSOCIATES CO,LTD.
SFSOriAtes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL23042
Job Mo, VOBGACDHOZS

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sidmthom R Bangbumn, Bangplud Bangkok 10700 THAILAND, NSCTISI-TES 17015
Tel0-2435-8800 Fax.0-2433-1679 e-mailical i hitg/ ithif com
Cerl. No. : ACLIIM3
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11, Overload indication
Mensurcd value { dB3 ) Deviated Aceeptance
Positive Negative Valne. Limiits
one-hall cycle | one-half cvcle (dB) (dB )
B9.5 349.6 0.1 *1.5
12. High level stubility
SLM Display | SLM Display | Devinted Avceplance
Frequency at initial at final Value Linits.
Weighting (dR ) (dB) {dB} (dB)
A -weight 137.0 137.0 00 40,3

The reported uncertainty is based on o standard uncenainty mulliplied by coverape factor k =2

ar any valse following calenl providing a lavel of

— End of Callbration Certifieate
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‘;r-ﬁ?zﬁ

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphane UC-52 # Preamplifier NH-24
Serial No.: DODO00T2 /188465 / 01734
1 No: RYG F50493
Condition As Found : GOOD
Customer ¢ ALS LABORATORY GROUP (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHE] AN LUANG,

BANGEOK, 10250 THAILAND.
Loeation : £
Ambient Temperature : {230 &3 ) 4
Pressure : (101323 ) kPa
Relative Humidity : {500 £20 ) %

ol

Received Date < 06 JANUARY 2023 =

Calibration Date :
Ihate of Issue :

Calibrated by =

Approved by

This cerificate is issued in

13-18 JANUARY 2023
19 JANUARY 2023

Mathakom Fisutpaizan

7 Sl

( Thanakul Petchurai

with the i CEISOAEC 17025 standard, may not be reproduced

other than in full, exceps with the prior writien approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01
Calibration Method
This equipment was calibrated by based on IEC-61672-3 mIS} Standard for sound level meter (SLM).
The SLM hiad tests o Acvustical and Elecirical signal tests of frequency weighting will Ancehoic chamber and Referonce

Standird Tnstruments,
For tests results of each items were made by observation of euch Instruments display and also with SLM's disply.

Condition of this result of calibration :
1. Reference Standard Instraments :

Instrument Maodel Serial No. Clert, No. Due Date
Waveform Generator 332104 MY4R017076 EF-0007-22 (4-Feh-23
Waveform Generutor 135118 MY3$2302742 EE-0008-22 04-Feb-23
Digital Multirneter 361 MYS3220104 EEL BP. 0400265 09-Feb-23
Digital Multimeter 23461A MY3I220076  EELBP 030265 09-Feb-23
Drigial Multimeter JHelA MYG0024273 EEL.BY, 05/0265 U-beb-21
Programmable Allenuator MAT-1070 62100114 EF-0009-22 O7-Feb-23
Condenser Microphone 4180 297790 AA-1D13-22: 24-Feb-23
Measuring Amplifier KAZKAL 360495 AA-3D05-22 22:Feb-23

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

3, This exriificate is traceable (o the @ ionul system of unit man dat
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and T ical Research (TISTRL

QF-TS] 2-48-0- 020664
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Summary of Measurement Result :
Parameter Pass Fail uncertainty of
15 measurement (dB)
1. Ahsolute sensitivity v - 02 HiA
2. Self generated noise v - 02 NA
3. tical signal tests of freq ighti
125 Hz v . 0.3 0.6
1000 Hz v E 0.3 U6
H000 He v - 0.3 0.7
4. Electrical signal tests of ightings
For 10 Hz 104 kliz v - 0.3 0.6
Foe = 4 kHz 10 10 kHz v - 03 07
For > 10 kHz to 20 kHz . . 10
5, Frequeney and tine weightings at | kHe v . 0.2 02
6. Long - term stability v . 0.1 [
7. Level linearity on the reference level mnge v 0.2 0.3
8. Level linenrity incheding the level range control v = 0.2 0.3
Y, Tone burst response v 0.2 0.3
10, Peak C sound level v 0.2 035
1. Overload indieation v = 02 025
12, High level stability v F 0.1 0.1
QF-TS 12120663
817 .
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Pages @ 40ff
Result of calibration -
L. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Valoe Deviation Lirmit
(d8) (an) (d8) (dB)
93.9(93.95) 934 0.0 .3

1, Self-generated noise
2.1 Normal test

Measured Value
(dB)
142

2.2 The micraphone of the sound bevel meter was repluced by clectrical signol input device.

Frequency Measured value
Weighting {dB )
A = weight 10.8
C - weight 17.2
Flat 2.9

3. Acoustleal signal tests of frequency welghtings
Meter free-field acoustic response af alevel of 84 dB

Frequency Deviation from venious freg ighiting response curve (B}
H: Aceepta
i Flat Cwight | Avoright e
Limits
125 03 03 0.3 +1.5
1000 [ 0.0 4 1.0
SO0 =10 0.9 0.4 450

QF-TS1 2-04-04-020604
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4 signal tests of freq ¥
Weighting network response with relative to 1 kllz
Frequeney Deviation from various frequency weighting response curve (dB)
(Hz) b Acceptance
Flat C-weight A-weight S

63 L1 0.1 =01 2.0
125 -h1 0.0 R +1.5
250 LA 0.0 -0 +1.5
500 0.0 0.0 0.1 1.5
1000 0.0 0.0 0.0 1.0

2000 0,0 (L0 0.0 220

4000 0.0 0.0 0.0 3.0

SO00 0.0 0.1 0.1 =5.0

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings s | kilz

Measured Dieviated Acceplance

Frequency Value Value Limmits

Weighting (dB) (dB) (dn)

A - weight 94,0 0.0

C - weighn 94,0 0.0 =02
Fla 940 00 <02

5.2 Time weighting sl | kHz

Measured Devinted | Acceplance

Frequency Value Value Limits
Weigktng (dB) (dR) (dR )
Fast 940 0.0
Slow 940 0.0 =01
Leg 84.0 0.0 =01

6. Long - term stability

SLM Display | STM Display | Deviated Acceplance
Frequuncy al initial al final Value Limits
Weighting (di) (dB) (dB) (dB)
A - weight 94.0 9.0 0.0 =03

QF-TS | 2-04-04-020664

o Bho




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BIRE0IR CALIBRATION LABORATORY

Continuation of Calibration Certificate
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7. Level lincarity on the refercnce level range

Anlicipated Measured Deviated Avceplance
Value Value Value Limits
(8 ) (dB) (dB) (dB)
137.0 137.0 0L 1.1
136.0 1360 0.0 £1.1
135.0 135.0 0.0 i1
134.0 1340 0.0 &1
133.0 133.0 0.0 1.1
132.0 1320 0.0 111
1310 131.0 0.0 21,1
120,00 1290 114} 41,1
124.0 1240 0.0 +1.1
1190 119.0 0.0 &1.1
114.0 1140 1] % 1.1
109.0 109.0 0.0 +1.1
10 1.0 0 +1.1
] 99,0 [0 + .1
94.0 940 0.0 £1.1
9.0 BO.0 0.0 +1].1
4.0 B 2] +1.1
Te0 790 [EX1] 1.1
740 744 [EX1] +1.1
G0 690 01 1.1
&40 G401 00 i 1.1
0.0 500 L) 1.1
540 54.0 0.0 L1
49,0 49.0 0.0 £1.1
4.0 4440 0 £1.1
9.0 30.0 0.0 +1.1
340 340 0.0 £1.4
0.0 0.0 0.0 1.1
29.0 289 0.1 £1.1
280 28.0 0.0 1.1
270 26.9 0.1 411
26.0 259 .1 +11
250 249 4.1 & 1.1

OF-TRI2-04-04402064
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& Level lincarity including the level range contral

Anticipated Measured Deviated Acceptance
Range Value Value Value Timits
[dB ) (dB) (dB] (dB)
Auta 230 940 0.0 1.1
9. Tone burst response
Time Tome burst Anticipated | Measured | Devisted | Acceptance
duration, Th Cycle Value Value Valie Limits
Weighting | (ms) (d8) (an} (4B) (4B )
0.25 1 108.0 1079 0.1 1.5:-5.0
Fast 2 L 117.0 117.0 0.0 1.0;-25
200 U0 134.0 1340 00 =1.0
Slow 2 8 108.0 1080 [ L5150
200 ikl 127.6 127.6 (] =1.0
0.25 1 99.40 9.9 0.1 1550
SEI 2 8 108.0 1080 00 1.0; 25
2000 00 128.0 128.0 (4] =10

10. Peak C sound level

Number of eyehe Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB ) (dB ] (dB)
Continuous 133.0 1330 0.0 =
O 1364 136.4 0o <340
Number of eyele Anticipaied Mueasured Deviated Acceplance
il Value Value Value Limits
fesd signiil | dR ) { dh ) (dit ) {dB )}
Continuous 133.0 133.0 a0 -
Positive half cvele 1354 135.1 -3 £2.0
Megative half cycle 135.4 135.1 i3 =24

QF-TS1 2-04-04-020664
7 ﬁ/Z/%_ -
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BEpUCates CALIBRATION LABORATORY

Continuation of Calibration Certificate
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11. Overload indication

Measured vatue { dB } Deviated Avceplance
Positive Negative Value Timits
ene-halfl eyele | one-half eyele (dB) {dB)
89.6 89.6 00 &5

12. High level stahility

SLM Display | SLM Display Deviaed Acceptance
Frequency ul initisl i final Value Limits
Weighting (dB) (dB ) (dB) (dB)
A - weight 137.0 137.0 0.0 .3

The reported uncenainty is based on 4 standard uncerainty multiplicd by coverage factor § = 2

or any value followi i iding a lavel of of imately 95 %

End of Calibration Certificate .

QF-TH12-04-04-0206064
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NIL~42 Microphone UC-52 / Preamplifier NI1-24
Serial No.: 01173611 £ 172173 74023
1D No: RYG FS03%)
Condition As Found : GO0
Customer : ALS LARORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KITWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAKND.

Location : =
Ambicnt Temperature : (230 23) & 4] I
Pressure : (13 23] kPa 1 .
| APPROVED BY ...
Relative Humidity : {500 220 ) % [ A ’
| NEXT CAL TATE - I%
Received Date @ 03 OCTOBER 2022
Calibration Date : 18-19 OCTOBER 2022
Date of Issue 20 OCTOBER 2022
Calibrated by : Nathakom Piswpaisan
—
Approved by : M
£ .
{ Thanakul Petchumi )
This i ia izsped in ! with the i of ISOAEC 17025 standard, may not be reproduced

ather than in full, excepr with the prior writien approval of the head of Calibrarion Laboratory,

QF-TS12-404-04-020664




S _I THI _PO RN, SITHIPORN ASSOCIATES CO,LTD.
SRSREIates CALIBRATION LABORATORY
Continuation of Calibration Certificate
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Calibration Procedure : CP-AC-01
Calibration Methad :
This equipment was calibrated by based on [EC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had tess o A ] and signal tests of freq ighting with Anechoic ehamber and Refe
Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments ;
Instrument Muosdel Serial No, Cert. No, Due Date
Waveform Generator 33210A MY4E01IT0TE EF-0007-22 04-Feb-23
Wavetorm Generator 335118 MYS2302742 D4-Feb-23
Digital Multimeter REELIEY MY353220104 09-Feh-23
Digital Multimeter 334614 MYS53220076 9-Feb-23
Diggital Mulfimeter 344614 MYB0024273 09-Feh-23
Programmable Attenuarar MAT=1070 BIIOA 14 07-Feb-23
Condenser Microphone 4180 2977900 24-Feb-23
Mensuring Amplifier NA-4IKAL 34560495 22-Feb-23

2. This result of calibration wis found sccurte as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable 1o the ¥ ional system of unit maintained at =

3.1 National Instifute of Metrology (Thailand).

3.2 Thailand Institute of Scieatific and Technological Rescarch (TISTR),

QF-TS12-04-04-020664
# /W—- j

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AsSOLTates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22237
Job Mo, : VOBSACHES

Pages  : 3of¥
Summary of Measurement Result ;
Parameter Fass | Fall uncertainty of
B}
measurement (AR}
1. Absolute v = 02 NIA
2. el d noise v - 0.2 NA
At S RaTh =
125 2 v - 03 0.6
1000 He ¥ - 03 0.6
8000 Hz v - 03 07
. Flectrical signal tests of frequency weightings
For 10 He 1o 4 kHz v - 03 0.6
Far >4 kHz i 10 kHz W 03 0.7
For = 10 k1T 10 20 kil - - - Lo

5. Frequency und time weightings at | kHz v 0.2 0.2
6. Lang - term stahility v 0.1 0.1
7. Level linearity on the reference level range v - 02 03
#. [evel linearity including the level range control v 0.2 0.3
9, Tone burst response v 0.2 03
10, Peak € sound level v 5 02 0,33
11 Overload indi v " 02 0.25
12. High level stability v < 0.1 01

OF-T51 2-04-03-020604

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
B SRR CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl. No. : ACL22237
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Result of ealibration :

1. Absolute sensitivity

IReference Measured Acceplance
Acoustic Signal Yalue Deviwtion Limit
(dR) (dB] (dB) (dB )
§3.9 (93.95) 939 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
{dB)
154

2.2 The microphene of the sound level meter was replaced by eleetrieal signnl input device,

Frequency Measured value
Weighting Cdisy
A - weight 12.0
C - weight 15.1
Flat 239

3. Acoustical sigoul tests of freguency weightings
Meter free-field acoustic response at a level of 84 dB

Froquency Deeviation from various fr ighting response curve (i)
(Hz) Acceplance
Flat Crweight A-wed
et Limits
125 0.5 4 05 e ]
1000 0.0 110 0.0 10
£000 02 02 -0.1 =540

QF-TS12-04-04 41200064

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
TR e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22237
Job Ne,  : VORSACIDEY
Pages : 5of§
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative w 1 kile

Frequency Deviation from varions frog ighting response curve (dB)

{Hz) L Yo | Acceplance
Flat C-weight A-weight i
&3 -1 0.0 0.0 2.0
125 0.0 0.0 0.0 1.5
250 0.0 (0 L0 =15
500 0.0 0.1 0.0 =1.5
1000 00 0.0 0.0 <10
2000 00 i3] 0.0 =20
4000 0.0 0.0 (1] =3.0
B000 0.0 0l 0l 5.0

5, Frequency and time welghtings at 1 kHz
5.1 Frequency weightings ol | ke

Messured Deviated Avceplance

Frequency Value Value Limits

Weighting (dr) (dB )} (dR)

A - woight 94.0 [

€ - weight 94.0 0.0 202
Flat 94,0 0.0 =02

5.2 Time weighting st 1 kHz

Measured Dieviated Acceptance

Frequency Value Value Limits
Waighting (dB) (dB) (dB)
Fast 940 [ -
Slow 94.0 0.0 0.0
Leg 94.0 0.0 0.0

6. Long - term stablfity

SIM Display | SEM Display [ Deviated Acceplance
Frequency al initial al final Value Limits
Weighting () (dB) (dB) ()
A - weight 4.0 a0 L0 +03

QF-TS12-04 40020664 f




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
esagiahes CALIBRATION LABORATORY

Continuarion of Calibration Certificate

Cert. No. : ACL212237
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7. Level linearity on the reference bevel range

Anticipasted Measured Dieviated Acceplance
Value Value Value Limits
(dB}) (dB ) (dB) (dB)
137.0 137.0 040 1.1
136.0 1360 140 £1.1
125.0 1350 0.0 1.1
134.0 13440 11 21,1
133.0 133.0 00 1.0
132.0 1320 0.0 1.1
1310 1310 [0} + 1.1
129.0 120.0 X =00
124.0 124.0 0.0 1.1
119.0 119.0 [ + 1.1
114.0 114.0 0.0 =11
109.0 109.0 0.0 s 1.1
104.0 104.0 0.0 el
99.0 S0 0.0 &1
940 9.0 0.0 =11
B9.0 9.0 0.0 =11
4.0 34,0 0.0 = 1.
79400 TR0 0.0 =it
74.0 74.0 0.0 =11
A5, 69.0 00 =11
4.0 4.0 0.0 T B
590 59.0 0.0 11
540 54.0 0.0 1.1
9.0 49.0 0.0 1.1
44.0 44.0 0.0 £1.1
3940 389 0.1 & 1.1
340 339 01,1 111
300 299 0.1 L1
290 89 0.1 +1.]
28.0 7.9 -0.1 £ 1.1
270 269 -0.1 £1.1
2640 2359 0.1 .
25.0 4.9 {13 1.1

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
Bragclanes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22237
Jab No.  : VOGSACHORS
Pages : 7aof8

8. Level linearity including the level range control

Anticipated Measured Dieviated Acceptance
Range Value Value Value Timits
{dB) (dB ) {dB) (dB)
Auto 4.0 4.0 0 1.1
9. Tone burst response
Time Tone burst Anticipated | Meassured | Devisted | Acceplance
durstion, Th Cyele Value Value Valug Timits.
Weighting (ms) (dB) (di) (dB) (dB)
0.25 1 B0, 107.9 0.1 1.5;-5.0
Tast 2 & 170 117.0 00 1.0;-2.5
200 B 134.0 1341 o1 +1.0
Slow 2 8 108.0 108.0 0.0 15554
200 £00 127.6 127.6 0.0 +1.0
025 1 9.0 wE.y 0.1 1.5;-50
SEL 2 3 108.0 1080 (X1 1.0;-25
200 R0 128.0 128.0 0 1.0

10k Peak C sound level

Mumber of evele Anticipared Measured Dreviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB ) (dB) (diz) (di)
Continuons 133.0 1350 (1] =
Ome 136.4 1354 -1.0 =3.0
Mumber of cvcle Anticipated Measured Deviated Acorplance
in Value Value Value Limits
st signal (dR ) (dR) (dR ] (dB )
Conti 133.0 133.0 0.0 -
Positive half cycle 135.4 1352 0.2 =210
Negntive half cycle 135.4 1352 0.2 =20

QF-TS12-4-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
BER0% I a1 CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22237
Job No. @ VCRSACH0EE
Pages @ Rofd

11 Uverload indication

Measured value (B3 ) Deviated Acceptance
Positive Megative Valne Limits
one-half cycle | one-half cyele (dR ) (4R}
396 89.6 00 1.5
12. High level stability
SLM Display | SLM Display Dieviated Acceptance
Frequency at initin] at final Value Limits
Weighting (dn} (di) (dB ) (dB)
A - weight 137.0 137.0 0.0 <03

The reported uncerainty is hased on a standard unceriainty mu

or any value following i iding a lavel of

End of Calibration Certificate

QF-TS12-04-404-0206 64
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Calibration Certificate
Equipment @ SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-42 / Preamplifier NH-24
Serial No.: 00296515 / 179119/ 87526
1D No.: RYG_FS0432
Condition As Found : GOOD
Cusl",nmnr B ALS LABORATORY GROUP {THAILAND) CO., LTI

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

Location : =

Ambient Temperature : (230 %3 ) L v
Pressure : (1013 =3) kit
Relative Humidity : (50,0420 ) L
Received Date 24 JANUARY 2023
Calibration Date : 25-26 JANUARY 2023
Date of Issue : 27 IANUARY 2023

Calibrated by : ‘Mathakorn Pisutpaisan
Approved by : 7 é E 4 R
{ Thanakul Petchurai }

This certificate is issped in accordance with the requirements of ISCVIEC 17025 standard, may not be reproduced
other than in full, except with the prios written approval of the head of Calibeation Laboratory.

QF-TS12-04-04-020664
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BIIRLIANes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACLZ3078
dob No,  : VOGEACO031
Pages : 2ol

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound 1evel meter (SLM),
‘The SLM had tests to Acoustical and Electrical signal tests of frequenicy weighting with Aneshoic chamber and Reference

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

Condition of this result of calibration :

1. Reference Standard Instruments
Instrument Madel Serial No. Cert, No. Thue Date
Waveform Generator 332104 MY4E017076 EF-0007-22 14-Feh-23
Waveform Generator 135118 MY52302742 EF-0008-22  (M4-Feb-23
Diggital Multimeter 33461 MYS3220104  EELBP. 040265  09-Feh-23
Digital Multimuter 134614 MYS3220076  EELBP, 030265  (8-Feb-23
Digital Multimeter 344614 MYGO024273 EEL.BP. 050265 09-Feb-23
Progrommable Attenuator MAT-1070 621001 14 EF-0009-22 C_‘T-jreb-z:\
Condenser Microphone 4180 2077900 AAIDI3Z2 Z4Feb23
Measuring Amplifier NA-IEAL 3560495 AASDOS22  22Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificaite is traceable 1o the i
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Instinste of Scientific and Technological Research (TISTR).

system of upit maintained st

QF-TS12-0-04- 000664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23078
Job No. @ VOGGACO03 1

Pages : 3off
Summary of Measurement Result ;
Up:érmnl! Maximunr-permitted
Parameter Pass | Fail umcertainty of
g measurement (dB)
1. Absolure sensitivity v = 0.2 NN
2 d noise v 02 N/A
3. Acoustical signal tests of freg ightings
125 Ho v 3 [T
1000 FHz v 03 0.6
8000 He v - 0.3 0.7
4. Electrical gignal 1ests of frequency weightings
For 10 He 104 kiz v 03 [T
For >4 kHz 10 10 kHz v Z 0.3 01
For > 10 kHz to 20 kHz - 1.0
5. Frequency and fime weightings at | kHz v - 02 02
6. Long - term stability v - (.1 0.1
7. Level linearity on the sefercace level range v 2 03
5. Level lincarity including the level mnge cantrol v - 02 03
9. Tone burst response v 0.2 0.3
10, Peak C sound level v 02 0.35
11, Overload indication v - 0.2 023
12. Thigh leve! stability v = il 0.1
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Ll CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL23078
Job No. @ VOGGACHII
Fages D dol¥

Result of calibration :
1. Absolute sensitivity
Reference Meusured Acceplunge
Acoustic Signal Valie Devintion Limit
(d8) (dB) (dn) (dB)
93.9 (93.95) 93y L0 .3
1. Self-generated noise
2.1 Normal test
Measured Value
(a8 )
14.6

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

Frequency Measured value
Weighting (dB)
A - weight (1¥3
- weight 17.7
Flat 234

3. Acoustleal signal tests of frequency welghtings
Meter free-field acoustic response af a level of 84 dB

Freguency Deviation from various fr welghting response curve (£8)
(Mz) = Acceptance
Flat C- A hr :
i il o Limits
125 0.0 0.0 L0 + 1.5
1000 - -l -0 10
BO00 -0.4 -0.3 -0.3 3.0

QF-TSI2-04-04- 020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACLI3TE
Job Mo, VO66ACDO31

Pages : Sof8
4. Electrical signal tests of [requency weightings
Weighting network response with relativie 10 1 ke,
Frequency Deviation from varions frequency weighting response curve (dB)
(Hz) P ) | Acceplance
Flal Coweight | A-weight o
63 0.0 Ll 0.0 £2.40
125 0.0 0.1 0.0 £1.5
250 0.0 0.0 0.0 £1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 1.0
2000 0,41 0.1 0.0 +2.0
4000 0.4 L) 0. +#3.0
BO00 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings st | kHz
Measured Dieviated Acceplance
Frequency Value Value Limits
Weighting (di3 ) (di ) (dB)
A - weight 2.0 0.0 -
- weight 94,0 0.0 02
Flat 94,0 0.0, +02
5.2 Time weighting at | kHz
Measured Deviated | Acceptance
Freguency Value Value: Limits
Weighting (dR) (dB ) (dB)
Fasi 4.0 0.0 -
Slow 4.0 0.0 =1
Leg 94,0 0.0 0.1
6. Long - term stability
SIM Display | STM Display [ Deviated Acceptance
Frequency a initia] at final Value Limits
Weighting (dB ) (dB ) (dB ) {4dB)
A - weight 94.0 94.0 0.0 0.3

QF-TS1 20020664




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
SFInLIeNeS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, 1 ACL230TE
Joh No. 1 VO66ACHI31

Pages  : bol8
7. Level linearity on the reference level range
Anticipated | Measured Devined Acceprance
Vale Value Value Liniits
(dB ) (di3) (dn) (dB)
137.0 137.0 0.0 0
126.0 1360 0g | =1
135.0 135.0 00 + 131
134.0 134.0 [LE1] 101
133.0 1330 00 + 1.1
1320 132.0 0.0 *1.1
131.0 1310 0.0 + 1.1
129.0 129.0 00 t 1.1
124.0 1340 00 £1.1
119.0 119.0 0.0 £ 1.1
114.0 114.0 0.0 %11
10900 109.0 0.0 *1.1
104.0 104.0 0.0 £11
9.0 9.0 0.0 £1.1
4.0 9.0 0.0 41,1
£9.0 29.0 0.0 &1
240 84.0 0.0 1.1
79.0 T} 0.0 1.1
740 T4.0 0.0, =1.1
9.0 6.0 00 11
640 64,0 0.0 =T
590 0.0 00 A
540 40 ] 1.1
400 49.0 0.6 &1.1
4.0 4.0 0.0 a1
39.0 9.0 0.0 1.1
0 33.9 -1 & 11
30.0 209 -0 + 1)
29.0 23.9 -0.1 £ 1.
23.0 280 0.0 1.1
270 27.0 0.0} e
26.0 259 0.1 1.1
25.0 24.9 0.1 & 1.1

OF-TSI2-03-04-000663 w"
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Continuation of Calibration Certilicate

Cert. No. : ACL23078
Job o, @ VOBGACDDIT

Pages  : Tof§
8. Level linearity including the level range conirol
Anticipated | Measured Deviated Acceptance
Range Value Vahe Value - Limits
(di) {dB} (di ) (dB)
Auto 24,0 9.0 00 £1,1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance:
duration, Th | Cyele Value Value Value Limits
Weighting (ms) (dR) (dB ) (dB) (dR )
0.25 | 108.0 107.9 0.l 15:=50
Fast 3 § 1170 117.0 0.0 10;25
200 B00 134.0 134.1 0.1 =10
Slow 2 3 !Oﬂl.n 108.0 a0 15550
200 F00 1276 127.6 0.0 1.0
0.25 1 9640 98.9 -0.1 155-50
SEL 2 ] 108.0 108.0 0.0 1.0;:23
200 HO0 128.0 128.1 0.1 %140
10, Peak C sound level
Number of cycle Anticipated |  Measured Deviated | Aceeptance
in Value (Value, Lepeak|  Value Limits
test signal (dB) (dB) (dB) (dB)
Continuows 133.0 133.0 0.0 =
One 136.4 1362 0.2 +30
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB ) {dB) {dB ) (dB)
Continuous 1330 133.0 0.0 -
Positive half cycle 1354 135.2 -0.2 +2.0
Negative hall cycle 1354 1352 0.2 +2.0

QF-TS12-4-04-020664
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BEFOclates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. 1 ACL23078
Job No. : VC66AC0031
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11. Overload indication

Measured value { dIF ) : Aceeptance
Pasilive Negative Value Limits
one-half cycle | one-half cycle 1dB) (4B )
897 £0.6 0.1 415
12, High level stability
SLM Display | SLM Display Deviated Acceptance.

Frequency at imitin] at final Value Limits
Weighting (dB) (4B} (4B} fdn)
A - weight 1370 137.0 0.0 0.3

The reported uncemainty is based on a standard uncertainty multiplied by coverage factor k' =3

or any value following i ing a lavel of of imarely 95 %

End of Calibration Certificate —_—
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Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model ¢ NC-T4

Serial No.: 178121

1D Nov: RYG_FS0213

Condition As Found : GOOD

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

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

Location : -
Ambient Temperature : (230 %3 ) *C
Pressure : (1013 =3 ) kPa
Relative Humidity : (300 £20 ) %
Received Date : 24 JANUARY 2023
Calibvration Date : 26 JANUARY 2023
Date of Issue : 27 JANUARY 2023
Calibrated by : Nathakom Pisuspaisan

Approved by : 7 w_ -

[ Thanakul Petchurai }

Thiz cemificate is issued in it with the

i of ISOVEC 17025 standard. may not be reproduced
ather than in full, except with the prior written approval of the head of Calibration Laboratory.

QQF-TS12-[d-8-020004




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
3SPclaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC2I009
Job No. @ VORACOOI

Pages @ 2of3
Calibration Procedure : CP-AC-03
Calibration Method :
This equipment was calibrated by based on EC-60542-2003 Stundird.
The sound pressure level, freg and tofal distortion of th i calibrator d using the reference
microphone.
Condition of this result of calibration :
1. Reference Standard Instruments
Insirument Model Serlal Nn, Cerl, Na,
Waveform Generator 33508 MY52302742 EF-08-22
Digital Multimeter EETI MY53220104  EELBP. 040065
Digital Multimeter 33461A MY53220076  EEL.BP. 0340265
Digitul Multimeter 3361A MYGOO24273  EEL.BP. 054265
Programmable Attenuator MAT-1070 62100114 EF-000%-22
Condenser Microphone 4180 2977900 AA-LDI3-22
Measuring Amplifier NA-42KAl 14560495 AA-3005-22
Andio Analyzer AVR-31604 VT4BE0AS I—_'l"-{l!lU—;Z‘

2. This result of calibration was found accurate as shown on dase and place of calibeation for this calibrated Iwm only.
3. This cenificate is traceable o the i 1 system of unit maintzined ai :

3.1 National Institute of Metrology (Thailand).

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

QF-TRI2-04-04-020664
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& CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACC2Z3009
Job No. : VOGRACONI

Pages @ dof3
Result of calibration ;
1. Sound pressure level
Specified spund Messured | Deviated Tilerance
pressure level value value | Uncemainty Bifmit
(i) (dB) 148) () (aB)
w 9416 0.16 0.14 040
1. Frequency
Specificd Measured Deviated
Trequency value valise Uncertainty
(117 (1iz) (%) (%) (%)
1000 1003.2 0.3 0.1 10
3. Tutal distortion
Messwedvalue (%) | Uncertainty (%) | Tolcrance it ( %)
197 | 0.10 | 30

The reporied unceruinty is based on a standard wieerfainty multiplied by coverage factor & - 2

or any value following calculation,providing n lavel of confidence of imtely 95 %

— End of Calibration Certificate —

OF-TS | 2-0H-04- 000004
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sifnthom Rd Bangb Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17005
Tel0-2435-8800  Fax0-2433-167% ilcal Tittgoif ithiphem.com
Cert, No. : ACL23332
Pages : 1ol

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42Af Microphone UC-32 / Preamphifier NH-24
Serfal No.: O222601 1 195913 7 15433

1D No.: NEH FS0120

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO, LTR.

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

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pEsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Location : *

Ambient Temperature : (230 £3 ) c

Pressure : (1013 £3) kPu

Relative Humidity ; {500 =20 ) Y

Received Date ; 20 OCTOBER 2023

Calibration Date : 01-02 NOVEMBER 2023

Date of Issue : 03 NOVEMBER 2023
Calibrated by : Nathakom Pisutpaisan
Approved by : r?' ) }w\

( Thanakul Petchurai
This i issued in 5 with the i ol ISOAEC 17025 standard, may not be reproduced

aother than in full, except with the prios written approval of the head of Calibration Laboratory.

QFTHI2-04-04-020664

Cert. No. : ACL23332
Job No. @ VCBTACH013

Pages : 2of8
Calibration Procedure : CP-AC-0
Calibration Method @
This equipment was calibrted by bused on IEC-61672-3 (201 3) Standard for sound Jevel meter (SLM),
The SLM had tests to Acoustical and Electrical signal tests of freg ighting with Anechoic chamber and R

Standard Instruments.
For tests resulls of'each ftems were made by observation of each Instiments display and also with SEM's display,

Condition of this result of calibration :
1. Belerenve Standard Instruments -

Instrument Muodel Serial No, Cert. No, Due Date
Waveform Generutor 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 3351168 MY52302742 EF-0010-23 07-FEB-24
Digital Muliimerer 3H61A MY53220104  EEL.BP 300266 13-FEB-24
Digiral Multimeter 3361A MYS3220076 EEL.BP 200266  13-FEB-24
Eigiital Multimeter 3M61A MYS0024273 EEL.BP 311266  14-FER-24
Progrummable Atiznuatar MAT-1070 62100114 EF-0011-23  08-FEB-24
Condenser Microphone 4180 2077900 AA-1001-23 14-FER-24
Measuring Amplifier NA-4ZKAl 34560495 AA-3002-23 14-FEB-24

2, This result of calibration was found dccurite s shown on date and place of calibration for this calibroted item only,
3. This certificate is traceable to the | fonal system of unit maintained at ;

3.1 Nationial Institute of Metrology (Thsilind).

3.2 Thailand Institute of Scientific and Technological Research (T1STR).

QF-TS12-04-04-020664




SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23332

Job Mo, : VCGTACODI3
Pages @ 3of8
Summary of Measurement Result ;-
U it P " 1
FParameter Pass | Fuil uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 NiA
2. Sclf-generated noise v - 0.2 NiA
3. Acoustical signal tests of frequency weightings
125 Hz W 03 0.6
1000 Hz v 03 0.6
5000 Hz v - 0.3 0.7
4. Flectrical signal tests of frey ightings
For 10 Hz to 4 kHz 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 weightings at | kHz v - 0.2 02
6. Long - term stability v a 0.1 0.1
7. Level lincarity on the reference level range W - 0.2 03
8. Level linearity including the level range control v - 02 0.3
9. Tune burst response v 0.2 03
10. Peak C sound level v - 0.2 0.35
11, Overlond indication v - 02 0.25
12. High lovel stability v - 0.1 0.1
Note : Pass/Fail evaluation for cach parameter,
will be considered together from the limit ond the | af

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. :  ACL23332
Job Ne, : VOATACO03
Pages 4alg
Result of calibration ;-
1. Absolute sensitivity
Reference Measured Acceptance
‘Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9193.98) 939 0.0 0.3
2. Self-gencrated nolse
2.1 Normal test
Measured Value
(dB)
144

2.2 The microphend of the seund level meter was replaced by electrical signal input device,

Frequency Measured value
Weighting (dB )y
A - weight 0.9
€ - weight 16.5
Flay 23

3. Acoustical signal tests of (requency weightings

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

Frequency Deviation from various fr cighting response curve (dB)
{Hz) Acceptance
Flan Coweight Aswed
weigh -weight i
125 0.2 0.2 02 *15
1000 0.0 0.0 0.0 £ 1.0
B000. 1.0 0.1 0.1 5.0

QF-TS1 204020664

> AL

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.

assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical sigual tests of frequency welghtings

Weighting netwark response with relative to | kHz

Cert. No. : ACL23332
Job No. : VCGTAC0013
Pages : Sof8

Froquency Devintion from various frequency weighting response curve (dB)
A flat Coweight | A-welght Gopeics
Limits
63 0.1 01 0.1 2.0
125 0.0 0.0 0.0 H1S5)
250 0.0 0.0 o0 £F
500 0.0 0.0 0 +1.5
1000 00 0.0 0.0 1.0
200K 0 0.0 00 2.0
40040 00 0.0 00 43.0
B0 0.0 0.1 ol 45.0
5. Frequency and fime weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated | Mensured Deviated | Aceeptance
Frequency Value Value Value Limits.
Weighting (dB) (dB) (dB) (dB )
A~ weight 94.0 94,00 0.0 +02
C - weight 94.0 %40 00 +02
Flat 94.0 94,0 0.0 102
5.2 Time weighting a1 1 kkz
Aaticipated Measured Deviated Acceplance
Frequcricy Value Value Value Limits
Weighting (dB) (dB) (dR) (dB)
Fast 4.0 94,0 0.0 0.0
Slow 4.0 940 0.0 0.1
Leg 94.0 940 0.0 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (B | (dB) (dB ) (dB}
A - weight 4.0 94.0 0.0 403

DF-TS| 2-4M-0a D64
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

assoclates

CALIBRATION LABORATORY

Continuation of Calibrarion Certificate

Cert. No. : ACL23332

Job No. : VOGTACD013
Pages @ GolB
7. Level linearity on the reference kevel range
Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB ) (dB) (dB ) LdB )
137.0 137.0 00 £1.1
136.0 136.0 0.0 £1.1
135.0 135.0 0.0 =11
1340 134.0 0.0 +1.1
133.0 133.0 00 +1.1
1320 132.0 0.0 1.1
131.0 131.0 0.0 + 1.1
129.0 128.0 0.0 0.1
124.0 124.0 0.0 *1.1
1180 11%.0 0.0 11
114.0 1140 00 + 1.1
1080 (LG 0.0 % 1.1
104.0 1040 0.0 1.1
99.0 0.0 0 z 1.1
940 940 0.0 1.1
9.0 89.0 0.0 *1J
B4.0 84.0 0.0 £11
79.0 9.0 0.0 £1.1
74.0 T4.0 0.0 + 11
69.0 9.0 0.0 £1.1
64.0 4.0 0o £ 11
39.0 59.0 0.0 *1.1
540 33.9 01 + 11
49.0 49.0 0.0 + 1.1
440 4.0 0.0 1.1
39.0 39.0 0.0 +1.1
34.0 339 .1 *1.1
300 29.9 0.1 *1.1
29.0 289 0.1 + 1.1
28.0 79 0.1 4+ L1
27.0 26,9 0.1 1.1
26.0 258 =0.1 0.1
25.0 248 1.2 Eal]

QF-TSI2-0-D-00066
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Continuation of Calibration Certificate

Cert. No. : ACL23332
Job No. ¢ VCGTACOD 3

Pages @ Tof8
8. Level linearity including the level range contral
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (di) (dB) (dB )
Auto 4.0 94.0 00 1.1
9. Tone burst response
Tirne Tone burst Anticipated Measured Deviated Acceplance
duration, Th Cycle Value Value Walie Limits
Weighting | (ms) (dB) (a8) (dB) (d8)
025 1 108.0 107.9 w'il 1550
Fast 2 8 170 117.0 0.0 1.0;-25
200 800 134.0 134.0 00 1.0
Slow 2 B 108.0 1080 0.0 1.57-5.0
200 300 127.6 127.6 00 1.0
0.25 i 9.0 98.9 0.1 15 =5l
SEL F g 108.0 L1080 0.0 1.0 ;-2.5
200 B00 125.0 128.1 0l =10
10. Peak C sound level
Mumber of cyehe Anticipated | Measured Deviated | Acceptnce
in Valoe Value, Lepeak Walue Limits
test signal (dB) (dB ) (dB ) (dRE )
Continuous 133.0 133.0 0.0 1.0
e 1364 135.8 6 3.0
Number of cyele Anticipated | Measured Deviated | Acceplance
in Value Value Value Limits
test sigmal (dB ) (48] i dn ) (dB )
Continuous 133.0 133.0 00 2.0
Positive half cycle 1354 135.2 0.2 2.0
Negative half cycle 1354 135.2 0.2 2.0

Q- TEIZ-08-1R-0200 64

?J 3'0*: ! ftcg:i N, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23332
Job No. : VC6TACH013
Pages @ Bol&

11, Overload indication

Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits
onc-lull cycle | one-half cycle (dB) (dB)
BB 29.5 0.3 £1.5

12. High level stability

SLM Display | SLM Display Deviaed Acceplance
Frequency at initial i final Value Limits
Weighting, (dB) {dR) (dB) (dB)
A - weight 137.0 1570 0.0 0.3

The reported uncertainty is based on & sandard uncestainty mulliplicd by coverage factor & =2
or any value following cal

ing a lavel of d af i y 95 5%

— End of Calibration Certificate

QE-TS12-04-04-020064

7 A~ -

SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY
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Calibration Certificate
Equipment : S0UND LEVEL METER
Manufacturer : RION
Model : NL-42A7 Microphone UC-52 / Preamplifier N1-24
Serial No.: (K222553 1 195865 1 15385
1D No.: NEH_Fs0116
Condition As Found : Goon
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
a3ocIILES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Location : o Waselorn 77
Ambient Temperature : 1230 £3) o S
Pressure : 11013 23 ) kPa i
Relative Humidity : 1 500 220 ) LY
Received Date : 20 OCTOBER 2023 —
Calibration Date : 0102 NOVEMBER 2023
Date of Issuc : 03 NOVEMBER 2023

Calibrated by : Nathakomn Pisufpaisan

Approved by : 7 = -‘% i

L
{  Thapakul Petchurai )

This certil is issued in with the i of ISOVIEC 17025 standard, may not be reproduced

other than in full, except with the prior wrinen approval of the head of Colibration Labormory,

QF-TSI244-H-020664

Cert. No. : ACL23331
Jah No. @ VCHTACOD13

Pages 1 20f8
Calibration Procedure : CP-AC-0]

Calibration Method :
This equipment wus calibrated by based on TEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests 1o Acoustical and Electrical signal tests of y weighting with Anechoic chamber and Reft
Standard Instruments.

For tests results of cach ilems were made by ot ion of each |

displuy and nlso with SLM's display.

Condition of this result of calibration :
1. Reference Standard nstruments ;

Instrument Mode] Serial No, Cert. No. Due Date
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 308 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 334614 MYS3220104 EEL.DBP 300266  13-FEB-24
Digiral Multimerer 334614 MY 53220076 FEL.BP 200266 13-FEB-24
Digital Multimeter 344614 MYE0024273 EEL.BP 310266 14-FEB-24
Programmable Aticnuates MAT-1070 62100114 EF-0011-23 08-FEB-24
Cundenser Microphone 4150 2077900 AATD01-23 14-FEB-24
Measuring Amplifier NAMZKAI 34560495 AA-002-23 14-FEB-24

2, This result of culibration was found accurate as shown on date and place of calibmtion for this eafibrated irem only.
3, This certificate is traceable to the intemational system of wnit maintained at :

3.1 National Institate of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).

DE-1512-403-03-020004
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e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23331
Job No. : VCGTACOM3
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Summary of Measurement Result ;.
Purameter Pass | Fall uncertainty of
(dB)
megsurement (dR)
1. Absolute sensitivity v - 0.2 NA
2, Self-generated noise v - 0.2 NA
3. Acoustical signal tests of frequency weightings
125 He v - 0.3 0.6
1000 1z v - 0.3 0.6
8000 1z i - 0.3 0.7
[4. EL 1l signal tests of ighting:
For 10 Hz to 4 kHz v - 0.3 06
For >4 kHz 1o 10 kHiz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings i | kHa v 0.2 0.2
6. Long - term stability oS - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level lincarity including the level range control e 0.2 0.3
9. Tone burst response B 0.2 0.3
10, Penk C sound level v - 0.2 0,35
11. Overload indication v 02 0.25
12, High level subility v - 0.1 0.1
Mote : Pass/Fail evaluation for each parameter,
will be considerad together from the Fimit and fhe Maxi jied inty of
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Result of ealibration ;.
1. Absolute sensitivity
Refirence Meastred Acceptance
Acoustic Signal Value Deviation Limit
(dB ) (dB) (de) (4B )
93.9 (93.98) 93,9 00 0.3

1. Self-generated noise
2.1 Normnl test

Measured Value
(dB}
14.2

12 The micraphone of the sound level meter was replaced by electrical signal inpur deviee,

Frequency Measured value

Weighting (dB)

A - weight 9.8

© - weight 164
Flat 223

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response ut a level of 84 dB

Frequency Deviation from various fr ighting response curve (dB)
(Hz} 5 v Acceplance
Flat C-weight A-weight Limits
125 0.l 0.1 0.l =15
1000 0.0 0.0 [ =10
BIOD 08 [11:] 0.9 5.0

QI-TS 124420004 W\J
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4. Electrical signal tests of frequency welghtings
Weighting network response with relative 1o 1 klz
Frequency Digviation from various frequency weighting response curve (dB)
(Hz) . Acceptance
Flat C-weight A-weight Limits
63 0.0 0.1 0.0 420
125 0.0 0l 0.0 15
250 00 0.0 0.0 1.5
500 0.0 0.1 0.0 *157
1000 0.0 0.0 0.0 1.0
2000 00 0.1 0.0 <30
4000 0.0 0.0 0.0 =300
000 0.0 0.1 0.1 =5.0

5. Frequency and time weightings ut 1 kHz
5.1 Frequency weightings ar | kHz

Anticipiad | Mensured Deviated | Acceptance

Frequency Value Value Value Limits
Weighting LdB) (aB) (d) (dB)
A - weight 940 940 0.0 £02
C - weight 94.0 94.0 0.0 02

Flm 940 440 [ +0.2

5.2 Time weighting at | kHz

Anticipated | Measured Deviated | Acceprance

Froquency Value Value Value Limits
Weighting (dB} (dB) (dB ) (dB }
Fast 94.0 94.0 00 +0.]
Slow 4.0 94.0 o +0.1
Leg 4.0 G40 00 +0.1

6. Lomg - termi stahility

SLM Display | SLM Display | Deviated | Accepance

Frequency at initial at final Value Limits
Weighting (dn) (dB ) (dB) (a8 )
A - weight 44,0 94.0 00 + 03
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7. Level lineardty on the reference level range
Anticipated Measured Deviated Accepuance

Value Value Value Limits
(dB) (dB} (d8 ) (dB ]
137.0 137.0 0.0 1
136.0 136.0 0.0 £1.1
135.0 135.0 0.0 £1.1
134.0 134.0 0.0 +1.)
133.0 133.0 00 + 1.1
1320 132.0 0.0

1310 131.0 0.0

1280 1290 0.0

124.0 124.0 0o

119.0 119.0 0l

1140 114.0 00

1090 109.0 0.0

104.0 104.0 00

99,0 9.0 0.0

94.0 9400 0.0

R0 0.0 0.0

84.0 4.0 00

5.0 79.0 00

74.0 740 0.0

8.0 9.0 0.0

64.0 64.0 0.0

59.0 9.0 0.0

54.0 54.0 00

49.0 459.0 0.0

44,0 440 0.0

380 3840 0.0

340 4.0 00

304 3040 0.0

290 28.9 .1

280 279 0.1

270 26.9 0.1

26.0 259 0.1

230 2449 .1

CF- L1 24-04-U20064 ?_: MA/ :
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8. Level lincarity including the level range control
Anticipated Measured Drevilated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) {dR )
Auttiy 94.0 94.0 0.0 1.1
4. Tane burst response
Time Tane burst Anticipated | Measured Devisted | Acceplance
duration, Th Cycle Value Value Valoe Limiis
Weighting (ms ) (dB ) (dB ) (dB ) (dB)
0.25 1 108.0 1079 0.1 1.5;-5.0
Fast 2 8 117.0 170 00 10525
200 B0 134.0 134.1 0.1 *1.0
S 2 B 108.0 108.0 0.0 1.5;-5.0
200 L] 127.6 127.6 0 £1.0
0.25 1 .0 9R.9 -1 15350
SEL 2 B 108.0 108.0 [ 1.03-25
200 B 1280 128.1 0.1 41.0
10, Peak € sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Valuz Value, [Lepeak| Value Limits
test signal {diB) (dB} (dB ) (dB)
Continwous 133.0 133.0 0.0 +3.0
One 136.4 1364 0.0 +3.0
Number of cyele Anticipated | Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) [ dB ) (dB ) {dB )
Conlinuous. 133.0 133.0 0.0 2.0
Positive half cycle 1354 135.2 0.2 2.0
Megative half cycle 1354 1352 0.2 =30

QF-TS F2-04-04-U20654
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1. Overload indication
Measured value { dB ) Deevisted Accepiance
Positive Negative Value Limits
onc-hall eycle | one-half cycle {dB ) {dB )
B9.6 39.6 0.0 =I5
12, High level stability
SLM Display | SLM Display Deviated Acceptance
Frequaney at initial at final Value Limits
Weighting (dB ) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 3

The reported uncenainty is based on a standard uncerminty multiplied by coverage factor k= 2

arany vahie following caleulati iding a lave] of confid of imately 95 %
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Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No, :

1D Ne. :

Condition As-Received:
Recelved Date @
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure ©

Calibrated by ©

Approved by :

t/] Malee Bulkiuea
{ ) Saithip Meangmai
{ )Warakem Lermngagirakul

fH Metar
Metiler Toledo | REVIEW BY .

Seven2Go 52
ey S

B7 12850298

RYG_FS0292 T AL DATE t’”w'a"‘ :
Used ltem p———
28 Aprl 2023

02 May 2003

2304-0758DSC-1

ALS Labcratory Group (Thailand) Co_Lid. Rayong Branch
B16/10 Moo 5, T.Muenam Khu,

A Pluakdaeng, Rayong 21140, Thailsnd

(25 & 25) C

(50 & 15) %

In - house mathod

- CP-CHS by direct measurement with standard

voltage callbrator and direct measurement

with carlified referenca matarial (CRM)

HE

—l

Warakom Lemgagirakul

ol

Approved Signatory

Issue Date : 8 May 2023
The L are for a condid P ¥ of appi VT
s wemilivais mg b FpTdURed Ot than in il 4 xoep wich i 3o wey
Ape i o i b of Corpevs Servio 3 | fugsiprsart Culibestam ad Tosting Serviios

A 0053788

o)

Cert. No.:  23CH352

Page.: 2ol 2
Condition of thi Ibration result
1. Reference Standord Instrument ;-
Instrument SerialNo. 1D Ne. Cert. No. Due Date
1) Document Procass Calibrator 54030049 130RCH18 LTS 24 Aug 2023
This. s ble io the Systom of Unit maintained al-
- Traceable to National institute of Meiroiogy (Thailand), NIMT
2. Cerified M : The rasulis ara treceabbe 1o 81 Ihrough CPA chom Lid,,
ANSI-ASD National Accreditation Beard, Actredited Mo, AR-1835
Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chom 863832 28 Dec 2024
pH 6,987 CPA chom B26580 08 July 2023
pH 10.010 CPA chem BE63835 28 Dec 2023

3. This cerlificate is valid only o tha itam calibrated on date and place of cafibration,
Calibration Results
Fungtion : mV Measurament

curve by Fluke at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Undar Valug Voltage Actual Reading Measuremont factor
Calibration Input
[T o mv o () ¥
PH Maler 4.00 17748 178 4.00 0.58 2,00
SfN.: BT12869208 T.00 0.00 [+ 7.00 0.58 2,00
10.00 -177.48 =177 10.00 0.58 200

Function : pH Measurement
Perfarming three buffers

curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH |Actual mV |  Uncerainty of | Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
{mv) () k

oH Electode 4.008 4.01 180 0.0079 2.00
SN, 8455108 6987 699 F Qa1 200

10.010 10.01 167 0.0085 200
The reporiac uncerainty of measurement was based on a standard 1t 1 bya
factor &, providing a leval of of Iy 95 3.

-olle-

M.

a 1159704
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Certificate of Calibration

oY

Equipment :
Condition As-Received :

. Reference :

Procedure Used :-

Callbration waere conducled using in-house

pH Meter with Sensor Cert. No.: 23LM31
Used llem Page.: 2ol 2
230407590503

CP-OTO1 rding o with

Industrial Platinum Resistance Thermometer | IPRT } inlo Temparature Batn,
The temgerature scale used was based on ITS-80.

~ Condition of this result of calibration

1. Roference standard instrument-

Instrument
1) Digital Thermometer

Modal Serial No. Cort, No. Due Date
1502A ATBB43 2312 04 Jan 2024

2. This certificale is valid only o the ilem cafbrated on date and piace of calibration.

to the System af Linit
{1 Withoul Adjustment

Temperature measuremant.

Equipmant : pH Meter with Sensor
Manufacturer Mattier Tolado
Model : Seven2Go 52
Serial No. B712869208
1D No. : RYG_FS0289
Submitted by : ALS Laberalory Group (Thaitand) Co., Lbd.
Rayong Branch
B16/10 Moo 5, T.Maenam Khu,
A Pluskdaeng, Rayong 27140, Thadand
Location : TPA On Sile Calbralion Leboratory
Received Order : 28 April 2023
Calibrated Date : 03 May 2023
Amblent Temperature : (26+10}°C
Relative Humidity : {5030} %
AC Line Voltage : (2200 22)V
Calibrated by : Kunchil Prampral
Approved by : -
Approved Signatory
{ ) Pomihippa Tameyakul
{ #) Malee Butkruea
() Suwit Imjai
Issue Date © B May 2023
Th U inties ure for u conlid probubility of approximately 95%
flcats miay be mepredused sther thas br Pl easepe witdh tie st aiiien
Appresal of (he besd of Citgonaie Sorases 2 @ Bacipemot Calidamiom sl Tesling Seroess.

This instrument was with 1 ture sensor, SiN.: 8455100
Calibrati Standard uuc® Coverage

Point Depth Tomperature Reading Errar neenanty. Factor
(c) {mm } () (c) {c) (+°C) k
250 100 25.003 252 o187 0,18 2,00
30.0 100 30.000 30.3 0.300 0,18 2.00
400 100 40.002 40.3 o0.297 016 2.00
50.0 100 50.002 503 0.288 0,18 2.00

UUC* : Unit Under Celibeation

The reported uncertainty of measurement was based on a standard unceriainty multipied by a
factor k, iding & loval of of 85 %,

=0lo-

Waly, .

A 0D53787 41159703
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© SERVICES & CALIRATION ANTY S 5 Cert. No.:  23CH442
345§ PATTASAKARS ROAT 501 (5. SUANLUANG. SUARLLANG DANGKDK HI280 i Page: 2of?
TEL ITITI00 FAX. 027]00488 oo

CertNo.: 23CH442
Page: i1of2

Certificate of Calibration

Equipmant :
Manufacturer :

Model :

Serial No. :

1D Mo, :

Condition As-Received:
Rocelved Date
Calibration Date :
Refarence :

Submitted by :

Ambient Temperature :
Relative Humidity :
Callbration Procedura :

Calibrated by -

Approved by :

pH Matar

Metther Toledo
Seven2Go TM pHim\Y 52
C202355606
RYG _FS0574
Used Item

31 March 2023
03 Aprl 2023
2203-1133DSC-2
ALS Laboratary Group {Thadland) Co. Lid, Rayong Branch

G16/10 Moo 5, T.Maenam Khu,

A Pluakdaeng, Rayong 21140, Thalland

(25 = 25) "C

{50 + 15)%

In - house method :

= CP-CHS by direct measurement wilh standard
wvoitage calibralor and direct measurement

with cartified reference matedal (CRM)

o)
| NEXT CAL DATE -5

Warakem Lemgaglrakul

Approved Signatory

{ /)Mm Bulkruea
{ ) Saithip Meangmai
() Warakom Lemngagirakud
Issue Date : 5 April 2023
The Ui are for o prabahility of app v 95%
TR cpetiflewe e oo e i o Bl e grie w tie

Appeval of A bl of € ovpea e e

= Pl

i sl Testlng Sereter

A 0052954

Condition of this calibration rosult
1. Reference Standard Instrument

Instrument Serial No. 1D No. Cart. No. Due Date
1) Document Process Calibrator  S4030048 130RC116 22E27TE8 24 Aug 2023
This certi is o the tem of Unit maintained at:-
- Traceable to Nationel institute of Metrology (Thalland), NIMT
2. Certified Matarial +The resulls are traceabla to Si through CPA chem Lid,,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Buffer Solution Manufacturer Lot Ne. Exp. date
pH 4.008 CPA chem BE3832 28 Dec 2024
pH 6.987 CPA chem 26580 09 July 2023
pH 10,010 CPA chem 833835 28 Dec 2023
3. This cortificate is valid only to the item calibrated on date and place of calibration.
Calibration Results

Function : mV Measurement
T curve by Fluke at pH [4,7,10}

Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Maasurement factor
Input
oH P~ ] o {=mV ) k
oH Meter A4.00 177.48 17F 4.00 0.58 2.00
SIN. CRO2355606 .00 Q.00 a r.oo 0.58 2.00
10.00 -177.48 =178 10.00 0.58 2.00
Function : pH Measurement
g three buffers curve by using buffer nominal pH {4,7,10)
Unit Under Standard pH Actual pH |Actual mV | Uncertainty af Coverage
Calibration Buffer Solution Reading | Reading | pH measurament factor
{mV] ) 3
pH Electrode 4.008 4.01 170 0.0071 2.00
S/N.: 2015870 B.98T 7.00 <5 o.on 2.00
10,010 10.01 -181 0.0085 2.00
Tha reported uncartainty of measuremant was basad on a standarg y plied by & 1
factor k, providing & bevel of of y 85 %,
-000-

Wl

a 1156432
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Certificate of Calibration

Equipment : pH Metor with Sansoc
Manufacturer : Mettlar Toledo
Model : SevenZGoTM pHImY $2
Serial No. : C202355808
ID No. : RYG_FS0574
Submitted by : ALS Labaratory Group {Thaitand) Co. Ltd.
Rayeng Branch
G16/10 Moc 5, T.Maenam Khu, APluakdaeng,
Rayong 21140, Thadand
Location : TPA On Sile Calibraticn Labosatory
Received Order @ 31 March 2023
Calibrated Date : 05 Aril 2023
Ambient Temperature {28210)"C
Relative Humidity : (50=30)%
AC Line Voltage : (220:22)V
Calibrated by . Proccha Hiahib
Approved by : ﬂh!!! "
Approved Signatory
{ ) Pomihippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai
Issue Dato : 21 April 2023
The Uncertainti for u confid bability of app: 95%
Thie cedifica ay pd i1 ERE, peoep PrOr W

gresiesd of the Sesst of Usrpormie Servioes ¢ Bquipmen Catibrrion s Tuating Sersbon

A

 Equipment : pH Meter with Senscr Cert. No.: 230036
Condition As-Received . Used llem Page.: 2 of 2
. Reference : 2303-113305C4
Procedure Used :- -
Calibration were conducted using In-house calib P dure CP-OTO1 ding to with

Industrial Platinum Resistance Thermometer { IPRT ) inle Temperalure Bath.
Tha tamperatirs scale usad was based on TS-80.

~ Candition of this result of calibration

1. Reference standard Instrument:-

Instrument Model Serial No. Cert No. Dus Date
' 1) Digital Thermometer 15024 ASZBAT 2211325 31 Oct 2023
2. This ceriificate is vald only to the lem calibrated on dale and place of calbration,
/3. This certi is 1o the ional System of Linit,
Result of Calibration == { * ) Withaut Adjustmant
This i Wils with sensor, SN 2015870
Calibrati uuc* Coverage
Point Depth | Te ure | Reading fror Uncertainti. | pactor
(<) mm ) (c) (el (<) (£€C) &
250 100 25,002 261 0.098 018 2.00
40.0 100 40,001 402 0.198 0.16 2.00
80.0 100 60.005 6.5 0.495 0.18 2.00

VUG : Unit Under Calibration

The raporied uncertalnty of measurement was based on & standard uncartainty mulliplied by a
e factor K, p 1] & laval of of 85 %

~olo-

Val.

A 0053338 a 1157343
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JATAN) i
CORPORATE SERVICES % EQUIFMENT CALIBRATION AND TESTING SERVICES %‘:-’Qy Cert.No.: 23CH275
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Page: ' 103
. . .
Certificate of Calibration
Equipment ;' pH Meter
Manufacturer : Mettler Teledo
Model ; SovenCompact S220
Serial No. : C104050480 ﬂl’
) iT
P i i review gy N Bemi T,
Condition As-Received: Used Item APPROVED BY T fie
Racoived Date : 24 Fabruary 2023 J' of
aw

Calibration Date - 27 Fobruary 2023 | NEXT CAL DATE ) e
Refarence : 2302-0886D5C-2
Submitted by : ALS Laboratory Groun (Thailand) Co.,Ltd.

{Rayong Branch)

E16/10 Mo 5, T.Masnam Khu, A Pluakdasng,

Rayong 21140, Thaliend
Ambient Temperature : (25 = 285) "C
Relative Humidity : (50 = 15) %

Calibration Procedurs : In - house method -

- CP-CHS by direct measurement wilh standard
valtage calibrator and direct measurement with
cerified reference material (CRM)

- CP-CHB by comparison with standard thermomter

Calibrated by : Walalak Sirthean

Approved by : %!?
Approved Sighatory

{ ) Males Butkrnues
{/jssllﬂp Meangmal
{ )Warakom Lemgagirakul

Issue Date : 28 February 2023
The L are for a af ly 957

Vi

Apgraval

vk sy b pepreateond et st i Tl incsst i B i ite
# o o oot Servieve 8 - L Chlbrstion sl Tesing $eves

A 0051538

Condition of this calibration result
1. Refetence Standard Instrument @ -

Instrumant SerislNo. [DNo,  CertMo. Due Date
1) Document Process Calibrator 54030048 130RC116 22E27T89 24 Aug 2023
2) Ref, Standard Thermomeler 4082054 110RCO44 2211308 27 Oct 2023

This. is big o the Syslem of Unil maintained at:-
= Traceable to National Institule of Metrology (Thailand), NIMT

2. Cortified Matarial tThe rasults are traceabla 1o 51 through CPA chem Lid,,
ANSLASD Mational Accraditation Board, Accradited No. AR- 1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 09 July 2024
pH 6,987 CPA chem 826589 09 July 2023
pH 10.010 CPA chem 83835 28 Doc 2023

3. This certificale is vald only to the ilem calibrated on dale and place of calibralion.
Calibration Results

Performing standard curve by Fluke at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage | Actual Reading Measurement factor
i Input
pH mv mV pH {sm¥y A
pH Mater 4.000 177.48 1774 4.000 0.058 2,00
S/N.: C104058460 7.000 0.00 01 T.000 0.058 2,00
10.000 -177.48 -177.5 10.000 0.058 2.00

Sallp

a 1149925
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Cert.No.:  23CH27S

Page: 3aof3
Calibration Resuits
Function : pH Measurement
three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement| factor
{mV') (£) k
pH Electrode 4.008 4.008 1794 0.0048 2.00
SIN.: 1453404 6.987 6888 47 0.0084 2.00
10.010 10,013 -172.4 0.0069 2.00
Funetion : Temperature Measurement
{*) Without adjustment
This equi wis 1 with Probe;
- Model : InLabExpart Pro-ISM
- Serlal No. : 1453404
Dimansion of probe;
- Lengih : 120 mm.
- Diameter - 12 mm.
- ion Depth : 100 mm,
Callbration Standard uug =y Uncertalnty of | Coverage
Point Temperature Reading measurement factor
{*c) ey (ch (¢ [Ee) ] k
25.0 25.001 248 -0.20 043 200
Remari : - UUC™ = Unit Under Calibration
The reporied uncertainly of measuremeni was based on a standard It bya

factor &, & level of of i 95 %.

~ofla-

Sy

a 1149924
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CORPORATE SERVICES % EQUIPMENT CALIBRATION AND TESTING SERVICES
3340 PATTANAKARN ROAD S0 18, SUANLUANG, SUAN] AN, BANGKOR 102:0
THL 0271710002 FAX, 127150484

AL
CALBEATION 8301

Cortificals No. : 23E753
Page: 1642

Certificate of Calibration

Equipment : pH Mt .
oy Mattior " This csificate may not be reproduced obber than in full

iy = 3 el wilh K peior writien approval of the bead of

Mode) : SewenCompact S220 Corparate Services 3: Equipment Calibration aed Teshing Sarvices

Serlal No: C020584B0

1D Ma.: RYG_END163

Condltion As-Recotved: Lsad ham

Roceived Date: 24 Fabrusry 2023
Colibration Date: 28 Fobruary 2023
Reference: 2302-0HBEDST Submiited by:  ALS Laboratory Group (Thailand] Co.,Lid, (Rayong Branch)
Ambient Temperaturs; (23 2 2 °C _
Retative Humidity: (0210} % 51810 Moo &, T Msianam Khu, A Plskdaang,
Rayong 21140, Trailsnd
Procedure used:  Calitration utitrg o Procodurs CP-E1T Accorsing 1o dircl messuramart
method with Multi-Froduct Calibrator,

Condilian of this rssult of callbratizn
. Roforenco slundards insturnents :

Instrument Madel Serlal No. Gertificats No, Due Daty

1) Mubi-Product Calieator S5004 8440007 Z2E1670 18 May 2023
2T result of calibvaton wes mada on requesied Gt the point spocified by customar,
. The cerlificats 5 valid only 1o the lbem calibrated on date and place of calibration.
4. This Centflicesion s tecaatio 1o the Inormasonad Systom of Unik mainkainea at-
~Natioral instiute of Metricgy Thedand (NIMT)
byt [ thrane  Approved Signatory - a”
lesua Dot : 02 March 2023 | | Phafines Prabpaipal
Hurdieat Khamchsl
| I'Pomitippa Tameyakul
& 0308672

A

Cart. No.: 23E753

Page.; 2ol 2
Result of calibration :- (") Without adjusiment ( } Aftor adjustimant
. Function: DG voltage measuremess Range: 2000 mv .
Standard Value UUC* Reading Error Uncertainty
(mv ) () v ) (zpV)
=200,0000 -200.0 0.0 72
-150.0000 -150.0 0 2]
-100.0000 =100.0 0.0 85
-50.0000 -50.0 0.0 i3
0.0000 oo 0.0 58
S0.0000 500 0.0 [
100.0000 g8.9 0.1 o5
150.0000 1489 -0.1 (]
200.0000 198.9 -0.1 T2
The reported unceralnty of measurement was basad on a slandard inty by a
tactor k=2, a lavel of al approxi y 95 %
UUC* = Unit Under Calibration.
-olo-
ol ” ot
a 1150477

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
53404 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL, 1-2717-3000 FAX. 0-2709-9484

Cert.No.: 23TW168
Page.: 1of 2

Certificate of Testing

Equipment : DO Metor
Manufacturer : Y5l
wevewey . VBT

Hodel : soooisy. | EE X e
Serlal No. : 15E102786 APPROVED BY E&'
1D No, ; RYG_ENDO32 ‘“i olas
tecad e 21 July 2023 HEXT CAL, DATE SLLIUEZL.
Test Date : 24 July 2023
Reference : 230707130801
Submitted by : ALS Laboratory Group [Thailand) Co..Lta.

Rayong Branch

E16/10 Moo 5, T.Maenam Khu, A Pluakdaeng,

Rayong 21140, Thailand
| y Ci ion : T here (2525 )°C

Humidity (50 + 207 %
Test Procedure : In - house method : CP-CHE

by C i wilh Azide Method
Tested by : Walalak Sirithean

S .?! .
Approved by :
Approved Signatory

{ e Butkrues
[v") Saithip Meangmai
{ }Warakom Lermgagirakul
Issua Date : 26 July 2023

B 0320211




o'

Condition of this result of calibration

Cort.No.: 23TW168
Page.: 2of 2

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 FQUIPMENT CALIRRATION ANI TESTING SERVICES
AN PATTANIK ARN ROAD 501 18, SUANLLARG. SUANLUANE BARGKOK (0040

ThL, 0101

}\I
i e
JRE
A

WAZ-TILTIATOR

20 bR (aTieasd EALUMEATIN to08

Cert. No.: 23LM125

U

a 1158515

Page.: 10of 2
1. Referenca Standard instnumnts Certificate of Calibration
This certif 3 1o the | Systom of Unit (hrough the reference standards
lab Y of [+ Center, Promotion i {Thailznd-Japan),
Instrument Serial No. 1D Ne. Certificate No. Due Date Equipment : DO Meter wilh Sensor
1) Burette - 130BU10 23CG11T2 22 Mar 2025
Manufacturer : ¥sl
2) Balance 1126143764 140RCO04 Z2MMA50 20 Sep 2023
2. Standard Material :- b Model : 5000115V
Material Manufacturer Lot.No. Assay Serial No. & 15102796 =
Sodium Thiosulfate pentahydrata Marck AM1763318 100.2%
ID No. : RYG_ENOD32
Result : Dissolved Oxygen Meter stment With Air 100 %
= " L ' Submitted by : ALS Laboratory Group {Thailand) Co.Lid.
Dissolved Oxygen Probe No.: 1SE100484 Rayang Branch
B16/10 Moo 5 T. Magnam Khu, A. Pluakdaeng,
Titration Method DO Meter Rayang 21140 Thailand
Standard Deviation . i
{Azide Modification Method) Reading Location : TPA On Site Calibration Laboratory
{mah) el fren) Received Order : 25 Juty 2023
sira & Calibrated Date : 27 July 2023
' a4 s Ambient Temperature : (28:10)°C
Relative Humidity : (5030)%
AC Line Voltage : (2202 22)V
This repart was certified oaly for fhe we tested It is to usa for shidy Calibrated by : Preacha Hiahi
the system efficiency, The emvironmental impact control and presant to organization it may concemead
Intend to use for advertising and referral purpose is prohibited. This repert may not ba reproduced Approved by :
other in full withoul written approval of the laboratory Approved Signatory
{ ) Pomthippa Tameyalkul
[ ) Males Butkrusa
{7 ) Suwit Imjal
Issue Date : 31 July 2023
The Uncertaintics are for a confid, of app 9%
Thi ewifiinne g o 2o smprodned waler set o [
S g|| A rteal o i e ol € Snegowatm Sevvices - Fqpdpmest € g s v
a 1172155 A 0053616
@ THCHNOLOGY PROMOTION ASSOUIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: FQUINMEST CALIREATICN ANI TESTING SERVICES
Equipment : DO Meter with Sensor Cert. No.: 23LM 126 S35 PATTANAKARN BUAD S0 18, SUANLL ANLUAKG BANURDR 250
‘Condition As-Raceived :  Used llem Page.: 20of 2 TR BTiaeay, B e
Reference : 2307-071308C-2
Procedure Used ;- Colt N6z
Callbration wera conducted using in-house o procedure CR-OTO g to comp with i 27 ":3;":’52
. Industrial Plafinum Resistance Thermometer ( IPRT ) into Temperature Bath. ~ - - . P
5 b s el s e o TS0, Certificate of Calibration
' Condition of this result of calibration
1. Refarance standard instrumant:- Equipmant : Low Temp. Incubator
. Instrument Serial No. Cort. No, Traceable Due Dal 5
1) Digital Thermomeles 2188080 2211285 TPA 21 Ot 2023 Manufacturer ; Mammert pEyEW BY _fY’B iz
:'2.msmmmmisvaﬂdmlymmemmmmmmdaleamptnouctwmmlion. /ﬁ
3. This o is o the System of Unit, . Model : \PP750 ADPROVEDBY ’p Fars
. Remark: TPA : Technology Promalion Association { Thalland - Jagan ) y || 1
Result of Callbration :=  {* ) Without Adjustment Sorial No. : VB16.0084 e AL BATE #2m
Function:  Tampamture measurement. = A -
This instrumant was connecled with _lemperaiure sensor, SIN.: 1228475367 1D No. : RYG_END154
i uuc* Caverage
Error Uncertainty :
Paint Dapth Temperature Reading —— Factor Submitied by : ALS Laboratory Group (Thailand} Co.,Lid,
(€ (mm } LCh (cy {c) (£C) k {Rayong Branch)
20.00 100 20,011 19.91 0,101 ¢ 0.15 .00 B16/M0 Moa 5§ T Masnam Khii,
UuC* : Unit Under Calfration A Fluakdaeng, Rayong 21140 Thaitand
Location : BOD Room
The reported uncertainty of measurement was based on a slandard uncedainty mullipied by a
ge factor k, providing a level of of 95 %, Recaived Order : 29 May 2023
Calibration Date : 28 May 2023
-olo- Ambient Temperature © (2+10)°C
Relative Humidity : [(50£30)%
Calibrated by : Man Pattanapongpaiboon
Approved by : JM
Approved Signatary
{ ) Pomthippa Tamayakul
{ ) Malee Butkruoa
() Suwit Imjal
Issue Date : 7 June 2023
lity of i 95G

et e shew [ Fal Priepd it e

. Pt Calbrason sl T

A 0054957




Equipment : Low Tamp. Incubatar Cert. No.: 23Thg6z
Condition As-Received :  Usecd ltemn Page: 2cf3
Reference : 2305-08980DC-2
Procedure Used :-
Calibralion were i using calibration p CP-OTO2 ing to direct
method with Data tion which wilh il P Detector { RTD J.
The lemperature scaln usad was based on [TS-B0.
Condition of this result of calibration
1. Referance standard instrument:-
Instrument Model Serial No. Cert. No. Dug Date
1) Data Acguisition J4972A MYETO13711 220mBE3 02 Jul 2023
2. This certificate is valic only to the item calibraled on date and place of calibration,
3, This 3 o the i System of Unit.
Result of Calibration :- (*1 Without Adjustment
Function of ULUC* : Tempesatura Source -
Fresh air setting : Closa during calibrati
Beginning Finkshed
Temp. { °'C ) 23 3
—{ [REL.Humid. { % ) 54 58
3 s [AC Supply (Voit ) ) 722
T e
L Position : 'T;"N?ﬁ"
H i H2 —~
3 i L 1 18-18RTD-01
gb— 1 & 2 18-18RTD-02
g g, e A 3 18-18RTD-03
~ 4 18-18RTD-04
-— g 5 18-18RTD-05
6 18-18RTD-10
T 18-1BRTD-07
Frobe Installation Dotails : Dimension of Chamber : 9 22 RTD00
a= W em D= 080 m 9 {ref.) 18-18RTD-08
b= o cm W= 1.0 m
c= M em H= 12 "
Capacily = ors m

Y

a 1165130

A

Equipment : Low Temp. Insubator Cert. No.: 23TMIE2
Condition As-Received : Used ltem Page: 3ol3
Refarance : 23050608002
Result of Calibration :- ("} Without Agjustment
Function of UUC" : Temperature Source
Fresh air setting : Closa
Calibration | UUC" | uuG* Owverall
Poinl | Setting stability i Factor
(C) jteylte) (£°C) (e {cy k
20.0 200 | 200 0.018 0.72 1.0 2
p ey
Point Position S
(') 1 [ 2z | 3 T & T 5T & | 7 T & [eimely] ()
200 [ 19547 [ 19780 | 19.487 | 19525 | 16.408 | 20,139 | 20.112 | 20.406 | 20.116 | 0.30

Average® : The average ol 30 values in each posilion.

Temperature stablity : One-hall of the greabest it i of i b al any one sensar,
p y : Tha i of maasuned &t any sansors and the measured

temperature at tho reference Iocation which are obearvad at ihe samea time or 8t a8 chosa an observation tme as

possible 1o trve tarmp paliern or y within the chamber under steady-state condiions

Ovarall Variation : Tha Differarce of the i and mi through kr s

UUC* ;. Unit Under Calibration

MNole : The reporled uncerdainty of measuwrement was included stabllity and exciuded uniformity

The repored uncertainly of messurement was based on a standard ¥ bya
factor k, g & leval of of app ly 95 %
-ola-

y..,iﬁ

a 1165129

&= DKSH

Certificate of Calibration

Equipment: SPECTROPHOTOMETER Certificate No.: COS220464
Moded: DRE00 Issued Date: 27 Seplember 2022
Serial No. {or 1D.) 1627845 (RYG_ENOO3T) Job No.: KSPRZ212224
Manufaciurer: HACH Page: 1ofd
Condition: In Candition
Customer: ALS Lak y Group (Thalland) Co.,L1g
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thalland.
Ef dition: 21 ¢ %t
Humidity 654 %RH &
Callbration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) ( Wet Chemistry )
616/10 Moo 5 T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr. Chattuphon Foithong
Calibration Date: 27 Seplember 2022
The Method used: In house method, CAL-W-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is treceable to the CRM maintained by National Institute of Standards and

Technology (NIST) throligh Stama Scientific Limited.
The standard for Wavelangth Certificate No. 81418 and 91435
The for P [ No. 81441 and 101088
The standard for Stray light Certificats No. 101041 and 101040
The standard for Spectral resclution Certificate No. 101087

(Mr, Thalemgheat Poungngam)
Authorized signatory
— —
parsse ity 2
LN T ity 16U,
eny 1o tha e besind, ot ba

Delivering Growihn - in Asta and Beyond.,

CALFW-COS-13: 20 Jul 2032

Calibration Results:
Without Adjustment
¥ (nm), The sp of Sid a1 2 nm and UUC &l 2 nm
Standard Wavelsngth Uncertainty
418.61 4184 021 0.14
636.66 5387 0.04 0.4
637.98 6383 -0.32 0.14
T48.48 ; 7488 032 0.14
807.03 807.4 0,37 0.13
Photometric Accuracy (Absorbance)
g Standard Unit Uncedlnty
00000 0.000 0.0000 0.0045
0.5605 D583 -0.0025 0.0045
420 nm
0.7334 0737 -0.0036 0.0045 |
1.0534 1.057 -0.0036 0.0045
0.0000 0.000 0.0000 0.0045
0.5503 0.563 -0.0027 0.0045
440 nm
07179 0.720 -0.0021 0.0045
1.0312 1.034 -0.0028 0.0045
0.0000 0.000 0.0000 0.0045
0.5024 0.506 -0.0038 0.0045
485 nm
0.6693 0672 0.0027 0.0045
0.9604 0.964 0.0045
0.0000 0.000 0.0000 0.0045
0.5168 D518 -0.0022 0.0045
546.1 nm
0.6803 0.691 -0.0007 0.0045
0.8004 0.992 00016 0.0045
0.0000 0.000 0.0000 0.0045
0.5625 0.554 -0.0015 0.0045
580 nm
0.7178 0718 -0.0005 0.0045
1.0301 1031 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.5367 0538 £0.0013 06,0045
&35 nm
0.6847 0.685 -0.0003 0.0046
0.0823 0.983 00007 0.0045
A buoassry uaTeladl dle
Tachology Leied
e,

Delivering Growth - In Asla and Beyond. CALFM-COB-13: 20 Jul 2022




&z DKSH

Cenificate No.: C0B220464 Pagadof 3

Calibration Results:
Without Adjustment
Phalomelric Accuracy (Absorbance)
Wavelength ‘Standard ebsorbance Unit Under Callbration Carrection Uncartainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7423 0.744 00017 0.0083
0.0000 0.000 0.0000 0.0080
257 nm
0.8808 0861 -0.0001 0.0084
0.0000 0.000 0.0000 0.0080
33nm
0.2865 0292 -0.0026 0.0080
0.0000 0.000 0.0000 0.0080
380 nm
0.6381 0.538 0.0001 0.0080
Stray fight *
ff uuc: {nm} UUC: Transmisslon (%T) Absorbancs | A)
260,67 +/-0.11 nm 260.7 21 1678
39194 +-0.11 nm mae 17 1770
‘Spectral Resclution *
Nominal Concentration 0.02 % viv Peak Trough Ratio SEW
Standard Wavelangth { nm ) 268.60 266.63 138 200
UUG: Wavelength (nm) 68.2 206.1
Sid Absorbance | A) 0.4810 03178
Absorbance { A) 0373 o268
* Marked " Nol TISI “in this have bean included for
The End of Certificate
A Pemspmey e Tu e 47
DHEH Tachreitay Linkad

Belhvering Growth - In Asia and Beyond. CALFM-COS-13: 20 Jul 2022

&= DKSH

Wwasedoudmwiatasintiouinasy
waffluen: KSPR2212224
wlmrtolo: SPECTROPHOTOMETER fu: DRB000 wrauedos: 1627846
neenoy () ISR ()
27 Sep 2022 TunrnTsdn 27 Sep 2022 L]
unh | Lilnd unf | Tink
Ganers/
@ | o 1. srwsymnasio @ | o
=] [=] 2. erwesow ( sodlafors, Mol i @ o
[ o 3. #int O - iSa wados (On-ON Swicth) = o
@ | O | 4 i (Keyped) @ | o
=2 o 8 Hﬁ'm{DW.M _E; (w]
Spectropholomster
o [=} 6. wioiulvivh (Battery Backup) >= 2.5 VDC =] [=]
o o 7. dnopukanaamoniu (Wavelength Control) [=] o
@ o 8. swwviafu (Wavelength Check) 7] [ | 6561186581 nm
= [=} 9. uwmiruliaugs (UV < 3,000 hour) @ o
—E [m] 10. wm: 5,000 hour) m] [m]
] o 1. woviavmwiows (Carussl Module) 2 o
[P Meter and Conduciivlty Metsr
(] o 12, ubwTwn | Elecirode end Connection Cable ) m] o
=] =] 13, whudvasawlu Electrode (Level KCI ) o o
O | O | 14 shinfalmo Electrode (DustProtecionHood) | 0 | O
o o 15 w¥ubilaTnem (Stend) [m] [m]
o o 16, mwvwsuivhge (No Sample) o o
[=] [=] 17, sefunmfosresom (== 25 hahu 3.0) o o
Automatic ftrator
=] =] 18. A Piston Burettes ] o
=] =] 19.  Function Rinsing and Dosing o o
o o 20,  sanmamuteussplnnalsena o o
bsPaursounsl ;
Mr. Chattuphon Foithang
Service Engineer
T i

“

Delivering Growth - in Asia and Beyond.

CAL-FM-RIN-03: 20 Jul 2022

RYG_EN0002

ot s e B 50 S/\?TO?ILS

Tel: +28 3543 §131-8 , 01l suress idlund g iancru som

"\’.'a'

4\
NSC-TISKTES 17025 REVIEWBY ....1.~

CAUBRATION 0426 =
apprOVED BY T
- of Calibration mlontsie
MEXT CAL, DATE
Moei Mumber :  MSE2248-100-DU Certificate No. : 23BCI0N12.
Description : Analyti — Issued Date:  Friday. March 03, 2023
Serial Numbar:  DOZE207038 R Reference No.: 204833
ID Ma. RYG_END002
Manufaciurer - Sartarius Page Mo, 10i2

Customer Name : ALS Laboratory Group (Thailand) C
B16/10 Moo 5 T.Maenam Khu, A.Pluak tlaeng. Rayong 211&0. Thailand

Calibrated Place : ALS Laboratory Group (Thaland) Co., Lid (Balance Room)
E£16/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong 21140, Thailand.

Calibrated By :
Calibeation Date : Wednesday, March 01, 2023

Mr.Chanchai Inthana Calibration

Procedure No. : This calibration was conducted by
Usning In-heuse calibranon procedure number (WI003)
Based on UKAS LAB 14 2018

Matrological data © Amblenis Condifians:

Capacity: 220 g Readability : 0.0001 q Temperature : 236°C + _ &0°C
Humidity - BOD%RH + 10.0%RH

Reasons for calbration Pressure A * o

[ wew inaorser. ] Sendon f Receied[2] Re-caibration Maintenanis Equipment Condition: 7] Gexd peea [ Far B
Maasummsnt Method UKAS Publication Ref :Lab 14

slaled i e which s cbigined from the standend uncedanty I'N.IIIID"N by the
mgeuuo- [k=2) to provide & leved of of ep 'y 95% Itis ined in with the Guide to
Expression of Uncentainty in Meazuramant {GLIM). Tha the o Matenal wwihich

realise the unit of according to he ‘ilanumﬂ Systern of Units {SI}. Report of Tolerance came form list of
Sartorius Metrclogical Specifications
Traceability:

Traceability Cetificale No. Dus Date

Modal Number | Description

YCS011-522-00 | Sartorus weight st 1mg - 50000 EZYCS011:52200  SPG-RT 102212685 14-Sep-2023
ryBaromelerTemp Lutron MHE-36250 DKSH (C19220444
This cerficate relate and apply this sguipment any
This certficate may nol be reprodused olher than in full mcept with . s
the prics written approval of tha Virlfication Oparsiion Divislan ( :. T
Sarorius (Thatand) Co., Lid A
M
Mr.enenchai (ntrhaaa(Technical Manager) P

S0P FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
129 Rama & Foed, Huayowang, Huarylwang, Bangkok 10310
T 406 2643 B361-5 Fac <55 T84 K07, o-mail sorvice Faland(Isanion.s.com

& '?l ! | =
{( m\wwﬂﬂ{ Y=
&= TN C ]
Modal Number | MSE224S-100-DU )
Description : Anglylicel Balsnce —
Saerial Number : 0026207038
10 No. RYG_ENDOOZ

Sarterius

Calihratinn Results : Without Adjustment

SARTORILS

&) of Calibration

Centificate No. - 238C10112
Issued Date:  Friday, March 03, 2023

Reference Mo. : 204833

Page No. : Zofl2

Repeatability Eccentricity (Off-center loading error)
7 < ¥ g oo i ik peteren e
Uiy ECNSIENT S ConCins wnes i Sae 0ad s § MOGTLIGIENT SN0 & Haces | rRackour of S ioad, | e, 13 o T4 of markmim caprety. paces n
VY e = s used o LR
[ exanisy mprocucily quusitaty. [ pasvoay et o QUKL TS,
Wominal Value : (Low Load) b Nomina! value : 100 a
20 g 200,000 Tolerance 0.0004 ]
Tolerance
00001 g = Difference
[ = i}
Morminal Value : (High Load) ‘K 2
200 g 3
Tolerance H 3 4
0000t g W 5
J\?\_ ] =
Standard Deviation 0.00003
Linearity
W o Desenoes g sz
Tolerance 0.0002 g
Meminal Value Conventiensl Mass Value Displayed Valug Deviation Uncertainty
& )
0.01
8.05
6.1
0.5
5
10
20 0 2
30 30.0020 0018
100 100, 0000 35.9993 C.00018
200 200.¢300 Z00.000C 6.00032
End of Report

BOP FM 33 (3 February 2022




RYG_EN0010

TECHROLOGY FROMOTION ASSOCTATION (THAILANDLJAFAN)
CORPORATE SERVICES 3 EQOUIPMENT CALIBRATION AND TEXTING SERVICES v’&‘;\;}“ﬁ;
SHA PATTANASARN BOAD S48 L5, SUANLUANG. SUANLUANG BANGKOR, HiZs) il

T ]
TEL. LT FAX.(-ITIH

SaLmAATION o

Cert. No.: 22TM1517
Page: 1of3

Certificate of Calibration

Equipment : Hol Air Ovan
Manufacturer : Memmon REVIEW BY ......
Mode : UFE 500 serrovensy A
Serial No, : 65111572 NEXT CAL. DATE 3’!"“‘!3"‘ 7
1D Na.: RYG_ENOO1D
Submitted by : ALS Laboratory Group (Thalland) Co. Lid. {Rayong Branch)
B16110 Moo 5 7. Maenam Khu,
A Pluakdaeng,
Rayong 21140 Thailand
Location : Oven Room
Received Order : 20 Oclober 2022
Calibration Date : 20 Oclober 2022
Ambient Temperature : [26+10)°C
Relative Humidity : (50+30)%
Calibrated by : Man Paftanspengpalboon

Approved by : Wlu

Approved Signatory
{ ) Pomthippa Tameyakul
{./ I Malee Butkruea
() Suwil Imjai
Issue Date : 2 Novernber 2022
The Uncertainties ure for 2 ol app 95%
T ComTicise Ty WO e FEAdaEd oMb than (0 (a1, DRCOPE Wik Lhe pECor WD
Aopreed i e s ol Compeeae Srviews 8 ¢ Lyt Calibeatum ad Toeing Sorrim

A 0045908

A

- Equipment :

Hot Alr Oven Cert. No.: 22TM1517
Condition As-Recelved :  Used llem Page: 2of3
. Reference : 2210-03760C-2 \p
Procedure Usad :-
|| Cabbration were using calit cP-0To2 ing to direct
' method with Data A jon which with Resi Deteclor { RTD ) and

Thermacousie Typs T
The temperature scale used was based on |75-80
Condition of this result of calibration
1. Referance standard instrumont:-

Model Serial No. Due Date
1) Data Acquisition 34ET2A MY49023932 22LMaT 29 Jul 2023
2. This certificate is vasd cnly to the itermn calibrated on date and place of calibrabon.
- 3. This certifi -3 e to the | Systemn of Unit,
Result of Calibration == {*} Withoul Adjustment
"/ Function of UUC* : Temperatune Source
Fresh air setting Closa Environment during calibration
R s | Fres
. Temp. [ C ) 25 25
REL.Humid. { % ) 54 59
5 H [AC Supply ( Volt) 723 225
3 el
L a iz 4 Rel. 5td. ID No.: @
[ & / i Point
W= <
m% o Position:| (180)°c | (104)°c
21-18TC1 | 20-1BRTD-01

21-18TC-02 | 20-18RTD-02
21-16TC-03 | 20-16RTD-03

Probe Installation Details : Dimension of Chamber :

20-16RTD-04
a= &0 em D= 0.40 m P

b= 50 om W= 056 m

¢= 50 om H= 048 m 20-18RTD-07

- RE- R AR~ R SR

Capacity = o1 m? 22.16RTD-08

9 (ref} | 21-18TC08 | 22-1BRTD-08

ok,

al132466

A

Equipment : Hat Air Oven Cert. Mo.: 22TM1517
Condition As-Received : Usad [tem Page: 3of3
Refarence : 2210-037E0C-2
Result of Calibration :- (*) Without Adjustment
Functionef UUC*:  Temperature Source
Fresh air setting : Close
Calibration uuct uuc* I P QOverall Coverage
Point Setting | Reading stability uniformity Variation Factor
£*C) (*€) (°C) (£°C) ('c) {*€) (] g
104.0 104.0 104.0 0.076 0.52 0.60 0.42 2
180.0 TEO.0 180.0 0.13 0.88 1.2 1.1 2
Catlbration )
Point Position
("C) 1 2 3 4 5 [ 2 8 9 {ref.)
/ 104.0 103.768 | 103.734 | 103.723 | 103.800 | 104.215 | 104,131 | 104,132 | 103.740 | 103747
: 180.0 179.723 | 179.558 | 179.439 | 179.489 | 180361 | 180.114 | 180.131 | 180.243 | 179.605
Average* ; The average of 30 values in oach position,
* . Temperature stabllity : One-half of the greatest el of at any one senso
T it ty: The i Aiffe of P at any sensors and the measured

remperature al the reference location which are chserved af the same lime or al as close an cbservalion time as
 possible to the pattam or within the chamber tndar staady-stale condifions.

Overall = The Diff of he i and mini

UUC* : Unit Under Calibration

Neta-© The repomed uncartalnly of massurament was includad stabliity and excluded uniformity .

The reported uncertalnly of measurement was based on a standasd uncertainty multipBed by a coverage
facler k, providing & leve! of confidence of approximately 85 %.

-alo-

ol

a1132465

RYe_EN00Ds

TECHNOLOGY FROMOTION ASSOUIATION (THAILAND-JAPAN)
TION AND TENTING SERVICES
RUANLUANG BANGKOK 1250

T GITLR003Y PAK. (T 16AaEs

G T T RS
CALIRRATION 3688

Cert. No.: 22TM1482

Page: 1of3
. . .
Certificate of Calibration
Equipment : Hot Alr Oven
“Travikstl
_— | Pt
Manufacturer : Memmert REVIEWBY ... 5
> ;

Mode! : UM 400 APPROVED BY fdﬁﬁ"
Serial No. : 5495.0898 NEXT CAl. DATE %fﬂ’f‘a
D Mo, RYG_ENDDOS
Submitted by : ALS Laboratory Group (Thailand) Co.,Lid. (Rayong Branch) |

B16/10 Moo 5, T. Maenam Khuy,

A Pluakdaeng,

Rayong 21140, Thailand
Location : Owven Room
Received Order : 20 Oclober 2022
Calibration Date : 20 Oclober 2022
Ambignt Temperature : {26+ 10 )“C
Relative Humidity - {502£30)%
Calibrated by : Proscha Hiahib
Approvad by :

Approved Signatary
{3 Pomihippa Tarmeyakul

(¥ ) Malee Butkruea
[ ) Suwit mjal
Issue Date : 2 Movember 2022
The U imties are for a pr ity ol approi ¥ 955

Fain crrrificais mag rot he et o et Biar e Thll, oxecpn it e

Appewval o the hend ol Copotan Mesvice | : Eigrion, Culbiashin) il
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" Equipment : Hel Air Oven Cort. No.: 22TM1492 Equipmant : Het Alr Oven Cort. No.: 22TM1492
Cendition As-Received :  Used llem Paga: 2ol 3 Condition As-Received : Used ltem Page: 3of3
Reference : 22100375051 . Reference : F210-03760C-1
Procedure Used - Result of Calibration :- (=) Without Adjustment

) o ion wara using call CP-OT02 g 1o direst Function of UUC*:  Temperature Source
futhod wilh Data which ‘with Fesi T Detector { RTD ). ~ Freshalrsetting:  Close
The lemperalure scale used was based on ITS-90. Calibratien]  UUG" g Temp T, Gverall Caverage

. Condition of this result of calibration | Paint Setting | Reading stability uniformity Variation Factor

1. Reference slandard instrument:- () (*c) (*c) (£°C) ('c) () {£C) X
Instrumant Model Serlal No. Cort. No. Due Date 70.0 70.0 70.0 0.078 047 0.77 Q.42 2
1) Data Acquisition 349704 MYS4035217 21LM30 23 Dec 2022 e e

2. This ceriificate is valid only to the em calibraled on date and place of calibration. Pdrt Posilion

;,:',i,m.ﬁhw:n._ (.T“rmummm"’, Bl {'c} 1 | 2z | 3 | & | s | & | 7 [ & [swens

- 70.0 [X roore | roqrr | w0 70. roees | 7ot4e | T0.328

Function of UUC*® : Temperatura Source .20 ! i ]— 0,074 | o | 70664 | 7003 I I 4 I

‘| Fresh air setting : Close during calibration < Average® : The average of 30 values in each posiion.

Boginning Finished Temperature stabiiity : One-hall of the greatest if of al any one senso
28 28 P y : Tha mai of P at any sensors and the measured
23 o7 ! lemperature at the referance location which are obsarved at the sama time or at as close an obsorvation time as
LhC Supply { Vol ) 220 221 possible to tne paltern or within the chamber under sleady-state condifions.
Overall : The DI of tha and t chaervatior
i Ref. Std " uuE* : Unit Under Galibration
Position : D No: Mote  The reported uncertainty of measurement was included stability and excludad uniformity .
1 18-10RTD-01 The reported unceviainly of measuremeant was based on a standard bya g
2 18-10RTD-D2 tactor k, providing a level of of app 95 %.
3 18-10RTD-03
Probe installation Detalls : Dimension of Chamber : 3 JEICITD DS s
8= 50 m D= 03 m 3 15-10RT D06
b= 50 om = 040 m 8 18-10RTD-06
c= G0 cm H= o4 m 7 1B-10RTD-07
8 18-10RTD-08
Capacity = 0053 m
8 {ref) 18-10RTD-08
al132473 al132472
RYG_ENO0&1
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) iﬁﬂ&
CORPORATE SERVILES % EQUIPMENT CALIBRATION AND TESTING SERVICES 7z =
A PATTANAKARN ROAD SOF 18, SUANLUANG, SUANLUANG DANGROK HiZs0 " = 1 » -
THL BTN PAX 31100000 i il Equipment : Weter Bath Cert. No.: 22Th1491
Condition As-Received :  Used ltlem Page: 2of3
" Referance : 23100376004
Cert. No.: ZZTM1421 Procedure Used -
. . Page: 10l 3 Calibration were conducted using in-house CP-OT04 ing to direct
Certificate of Calibration |/ measurement method with Data Acguision which wilh Indusidal Platinum Resk
Thermoameter | IPRT ).
Equipment : Watar Bath Y T:e lemperalure scale :nsad was based on ITS-80.
Condition of this result of callbration
Manufacturer : Mertirmen 1. Refarence standard instramernt:-
Instrument Modal Serial No, Cert. No. Due Date
Model - WhiBzz 1} Data Acquisition 348700 MY44035217 21LM30 23 Dac 2022
2, This certificate is valid only to the ilem calibrated on date and place of calibration.
Serlal No. L513.0648 NEXT CAL. DATE 3. This ion s to the System of Unit.
! Result of Calibration :- (") Witheut Adjustment
1D Mo RYG_ENODS1 | Funetion of UUC* : Temperature Source
| L= Envi AC Voltage Supply
“ Submitted by : ALS Laboralory Group (Thattand) Co. Lid. (Rayeng Branch) y ) (%RA] (volt }
B16/10 Moo 5, T. Maenam Khu, g of B 53 222
A. Pluakdaeng, Finished of C: 24 50 22
Rayong 21140, Thailand
Location : Wet Chamistry Lab Position : *‘:}:""-
Received Ordor : 20 Oclober 2022 1 N27P300726
Calibration Date : 20 Oclober 2022 el Stref, E 2 NITP300727
P s} - NaTPI00T28
Ambient Temperature : (26 10)°C oA | 3 3
Relative Humidity : {(50+30)% 4 NETP300T2E
Siref.) N3TP300730
Calibrated by : Prascha Hiahib
Front
Approved by : Mﬂ
Approved Signatory
{ ) Pomihippa Tameyskel
(#} Malee Bulkreen
() Suwit Imjal
Issue Date : 2 Novembar 2022
probability of app Iy 95%
ther s Bl el Wil B prioe o
A 0046306 21132471
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Equipment : Water Bath Cert. No.: 22TM1481
Condition As-Recelved : Used llem Page: 3ol 3
~ Reference : 2210-03760C-4
it ratlon :- (") Without Adjustment
Function of UUC* : Temperatuse Source
Calibration uuc* uuc* Average* Reading ("C )
point Setting Reading Pasition
e (el (c) 1| 2z | 3 1 & ] sien
85.0 £5.0 85.0 84527 | BAB63 | B4G28 | BASIG | 84580
c'[:‘:m Uniformity | Stability |Uncertainty| c:::::f’
(¢ (¢l [£°C) (£°C) 3
B850 0.12 0,081 0.8 2

Avarage* : The average of 30 values in each position,
L 1 Tha i of at any sensors and the measured temparatura
at the reference location which ars obsarvad at tho same time or at as close an obsarvalion fimae as possibla
to ina the pattern or within the chamoer under sleady-state condifions.
Stabliity : One-half of the greatast of at any ona proba.
UUC* = Unit Under Calibration

. Note : The reporled uncertainly of measurement was included slability and excluded uniformity.

The reporied uncertainty of measurament was based on a standard uncertsinty muitiplied by a
ge factor k, ing a lavel of of 85 %

-olo-

Wl -

a1132470

RYG_ENO188 & DKSH

Certificate of Calibration

Equipment: Block Digestion Unit Certificate No.. G29230010
Model: KT-20s lssued Date: 18 March 2023
Serial No. (or ID.;:  5T20210008/5770200073 Job No.: KEPR2304362
Manufaciurer: Gerhardt Page: 1old
Condifion: In Condition Digestion Block: 20 holes.

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

816/10 Moo 5 T.Maenam Khu, A Pluakdaeng,
Rayong 21140, Thailand.

Ervionment Condiion:  Temperature: 25 °C + 05°C
Humidity: 65 %RH = A7 %RH

Voltage: 231 VAC & 31VAC
Calibrafion le: ALS Laboratory Group (Thailand) Cﬂ,,l.lu. (Rayong Branch)
( Wet Chemistry Lab )

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

Calibraion By: Mr. Nakarin Ruenros
Caibeation Date: 15 March 2023

The Method used: Inh ethod, bass on by with standard

Traceability: This s tracaabie fo the SI Units maintained by Nations! Institute of

Metrology (NIMT), Thalland through M.M. Technical Center Laboratory (NTL)
Certificate No.: TC22/0080

/ (.Q@L/
L)
At
(Mr, Nakarin Ruenros) {Mr. Udon Srichana)
Person in charge Authorized signatory

artalngy T}

tn Exgrasaion ey
Thass resuSa may e affacted by devistior fium spociied condtions. Th resuls roese ool 1o T Fams ntind, Calleated o aarmpled. The reper shal

Vi Ay mreled ©in.

Tashnaogy Limtes)
2233 Sutmeet Aosd, Berspehas, Barghck 12080
Phee: +88 2 P00

Delivering Growth - In Asla and Beyond. CAL-FM-CI0-0T: 20 & 7032

&= DKSH

Page: Zof 4

Mow Ao

00.0";&

Location of standard

Fig. 2.: Digestion block
Definitions

aating o i R he
Massured Tempersiury, The average reading of warking standard af sy posiions of location.

Delivering Growth - in Asla.and Beyand, CAL-FM-C20-07: 20 Jul 2022

Cartificate No.: C29230010 Page: 3of 4
Callbration Results:
Befors adjustmant
Measured Correction
| — Desired Satting Indicating Uncerainty
c) ) ey Temperatuna of UUC. £*€)
L)
Al 3751 4.9 1.5
A2 374.3 5.7 X
Az | 374.6 54 K
s 376.3 <3.] E
A5 3732 -8, 14
B1 3744 58 1.
B2 3743 5T 1.
B3 3746 -54 1
B4 ars2 4B 1.5
BS 375, A, 1
el i W 3735 Y B
c2 3728 7.2 - 1
) 372, EL 1.8
c4 372, -T. 1.5
(=] 3745 55 14
[+1] AT4T =5.3 15
[7] 375.1 A7 15
03 3755 45 15
D4 375.4 4.2 15
D5 375, 4. 15
LAY Lt ey rlolafl £vhe
BN
aﬂﬁmmm‘“ﬂm

Delivering Growth - In Asia and Beyond, CAL-FM-C29-07: 20 Jul 2033




&= DKSH

Certificate No.: C29230010 Page: 4 of 4
Callbration Resuits lunsseudnAtavmLRIRNIMAR
Measurad Correction
Dasirod Setting Indicating Uncartainty ;
Locations poe c) ) Temparaturs of UUE. P wuifluen: KSPR2304362
itr%n < - wiairdadie; Block Digestion Unit fu: KT-208
At o L
A2 378.7 EE [ varunsedos: 5T20210008/6770200073
o) 394 0 1.5
I 3792 0.8 1.5 -
A5 379.2 08 1 wedsy (Tu) RYTIRDU (F4)
B1 | 37ee 02 1.
B2 ELE 28 Y 15 Mar 2023 Twnmannndn 15 Mar zm. FU Y
B3 FIE 05 1) undl | Litlnd Ani | ok
378, -1.1 1.
o Ganers!
8% 380 380 380 - 29 L
= 370, 1] 1, = o 1. wwid @ o
c2 ELil -2, 1.
1 784 =T (03 [m] 5] 2 nyobu Main Switch = =]
) 378.2 = 15 [m] o 3. ik Selector Key =] a
cs 378 21 15
] are. 05 1. o] =] 4. e Display ] (m]
b2 378, 1.3 . . 5. d@nm Hole
D3 37 03 A I Lo, = < o
[ 3785 25 ] o [n] 8 anwehia o ] Tudl
05 s 48 = 2 o 7. anwdustos @ [s]
The End of Certificate 2 | o | 8  avowosion mdeudbuedos ® | O
.~
Wil ;
Mr. Nakarin Ruenros
Service Engineer
Vin By waluTad 644 [P a——
Delivering Growth - in Asla and Beyond. CALFILCIE0T: 20 A4 3092 Defivering Grawth - in Asia and Beyond.
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) @
CORPORATE SERVICES 3 BQUIPMENT CALUMEATION AND TESTING SERVICES CertNo: 22CH1733
FLUE PATTANAKARA REIAR SE3) 15, S0 ANE AN SUARLIARD BANGKOK 1w e R Page.: 2ol3
= e LA G Condition of this calibration result
1. Reference Standard Instrument  : -
CertNo.: 23CH1733 Instrument Serial No. 1D No. Cert. No. Due Date
Page. 10f3 1) Document Procass Callbrator 54030049 130RC116 22E2769 24 Aug 2023
g p . T : 2) Ref. Standard Tharmomater 4982054  110RCO44 2211308 27 Oct 2023
Certlﬁ('ate Of (,d]lbratwn This is o tha System of Unit maintained at:-
Equipment : pH Mater - Traceable to Natonal Institute of Metralogy (Thailand), NIMT
Manufacturer : Mettier Toledo - ¥
REVIEW BY ... ﬁsw” ot 2. Cerlified i < The results ane fraceable to S| through CPA cham Lid,,
Model ; SevenExcelience % ANSIASO Nativnal Accredilation Board, Accrediled No. AR-1835
Serial No. : BE34201445 APPROVED BY D =~
1D No. : RYG_END152 Buffer Solytion HManufacturer Lot o, Expdins
i : 4 pH 4.008 CPA chom 826588 09 July 2024
Setpntiney As-Racabra Used flam Iy fH 6887 CPA cham 823322 20 dune 2025
Recelved Date : 21 December 2022 pH 10.008 CPA chem B2G500 08 July 2023
Calibration Date © 22 December 2022 3. This cenificate is valid only to the itam calibrated on date ard place of calibration.
Reference : F212-060205C-1 Calibration Results
Submitted by : ALS Laberatory Group (Thaliand) Co.Lid. Eunction : mV Measuromant
Rayong Branch F i curve by Fluke at pH (4,7,10)
G160 Moo 5 T.Masnam Khu, Mominal | Standard Uncertainty of Coverage
A Pluskdaeny, Rayong 21140, Thalland Unit Under Value Voltage Actual Reading Measurement factor
Amblent Temperature : (256 + 25) °C Input {4V &
Relative Humidity : (50 £ 15) % pH my my pH
Calibration Procedure : In - house mathod oH Maler 4.000 17748 1773 4,000 0.058 2.00
- CP-CHS by direct measurement with standard SiN.: BE34291445 7.000 0.00 0.1 7.000 0.056 2.00
voltage calibrator and direcl measurement wilh 10.000 ATT4B | TS 10.000 0.058 2.00
cartified referance material (CRM)
- CP.CHB by comparison with standard thermomelar
Calibrated by © Warakom Lerngagtrakul
Approved by : i
HApproved Signatory
{/) Malee Butkruea
{ ) Seithip Meangmal
{ yWarakom Lemgaglrakul
Issua Date :
The U inthes wre for a confi
st mury acd br trgrreced
e f Cvwpescats Serviees T !
A DD48TSE a 1141167




Cert.No.: 22CH1733

AN

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) =
CORPORATE SERVICES 3: FQUIPMENT CALIIRATION AND TESTING SERVICES e
S48 PATTANARARN ROAT S0 18, SUANLUARG, SUANLUARG, BANGKOK 16250 &‘ﬁj

TEL. 0-2717:3000-24 FAX. 0-2719-9484 NBOTEHTSATNES
canmnaion tace

Certificate No. : 22E4000
Page: 1ol 2

Certificate of Calibration

Page.:  3of3
dard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading | pHmeasurement| factor
(mV) () K
pH Elactrode 4.008 4,011 1852 0.0052 2.06
SiM.: 1475518 5987 6.990 0.4 0.0088 200
10.008 10.014 -166.5 0.0072 2.00
Funetion : Temperature Measurement
{*) Without adjustment
This wils with P Proba;
- Modal © InLab Export Pro-ISM
- Serial No. 1475518
Dimension of proba;
- Length : 120 mm.
- Diameter : 12 mim.
Depth : 100 mm.
Calibration Standard uuce Ervor Uncertalnty of | Coverage
Point Temperatura Reading maasuremant factor
(3] (*c) ("c) ("C}) (x°C) k
250 25001 249 D101 013 2.00
Remark : - UUC* = Unit Under Calibration
The reported uncertainly of measurement was based on a standard i iplied by a 5
factor k. a level of of approximately 95 %.
~olo-
a 1141166

Egqulpment : o it
Manutacturer: Nudllar Tesato Thie certificate may not be reproduced othe: e in
nucapd wilh (b prioe wiiten spproval of the head of

Madel : SeverExcalienca Corporate Servioes 3 Equipment Calbration and Testing Servicas.
Serial No.: BUBA2ET445
1D Mo RYG_ENOY52
Condition As-Recelved: Used Hem
Received Date: 21 December 2022
Calilsrmtion Date: 23 Decembar 2022
Reference: EE-0E0ZDSC Submitted by: ALS Labominry Geoup (Thallend) Co. L. Rayong Branch
Amblent Tomparature: | 23 £ 2} °C

(50 %100 % B16M0 Moo 5. T.Maenam Khu, A Fuskdaeng,

Relative Humidity:
Rayeng #1140, Thatand

Caiitealion wans conductad wiag in-house calitietion Procedure CP-E1T According 1o direst measurement
b wilh Muki-Product Callbrator,

Procedure used:

Candition of this result of calibration
1 Relemnce standands instuments ©

Instrumant Made| Serlal Ne, Canificats Mo, Duw Dat
1} Mulli-Froduet Calloratar S500A 6315011 FE1437 0% May 2023
7 This result of cakbration was made on roquested af the point spacifiod by cusioiner
A.The comtficate is vadd only 1o Ihe Aem calibrated on date and pace of calibraton,
A This Cerlilcaticn | traceabe o e Inematonal System of Und mairtainod at-
~Matineal Institute of Macology Thaiand (NIMT)
by Wangehuli Appraved Slgnatory : -
lasue Date : 28 Decamber 200 |~ Pralinec Prabpaioal
| ]Munsawat Kramerai
| |Peminippa Tameyskl
B (304803

Result of calibration - (%) Withowt adjustment (] Afler adjusiment

The repored uncerainty of measurement was based on a standard

' factor k=2, p

" . Funetion: DC voitage maasuramar Range: 2000
Standard Value uuc® dl
(v} (mv)
=200.0000 -200.0
-150.0000 -150.0
=100.0000 -100.0
-50.0000 -50.0
0.0000 00
50.0000 50.0
100.0000 100.0
150.0000 150.0
200.0000 189.9

95 %

iding a level of confa af

. *UUC= Unit Under Calibration.

-olo-

Cert. No.: 22E4098

Page.: 2 of 2

mv

Error Uncertainty
(m\ ) (2pv)

0.0 72

0.0 B9

o.0 &5

oo a2

0.0 56

0.0 B2

0.0 65

0.0 &

0.1 72

bya

G e

a 1140616




