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right solutions.
right partner,

Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name 1D No. Next Cal
Date {Months)
Stack Oxides of Nitrogen Conscle Control Unit BKK_FS50527 31-Jan-24 31-hui-24 6
Stack Oxides of Nitrogen Pitot Tube BKK_F50531 3i-jan-24 31-Jul-24 6
Stack Oxidles of Nitrogen Flue gas Analyzer RYG_F50563 26-Jan-24 25-Jan-25 12
Stack Oxides of Nitrogen Vacuum Gauge RYG_F50332 30-Mar-23 30-Sep-24 18
Stack Oxides of Nitrogen SPECTROPHOTOMETER RYG_ENGQ37 18-Sep-23 18-Mar-25 18
Stack Phosphoric acid Console Control Unit BKK_F50527 31-Jan-24 31-Jul-24 g
Stack Phosphoric acid Pitot Tube BKK_FS0531 31-Jan-24 31-Jul-29 6
Stack Phosphoric acid Flue gas Anatyzer RYG_FS0563 26-Jan-24 25-Jan-25 12
Stack Phosphoric acid Dry Gas BKK_F50534 9-Jan-24 g-Jul-24 6
Stack Phosphoric acid lon Chromatography BKK_ENOQ69 12-Jan-24 12-Jan-25 12
Stack Sutfuric Add Console Control Unit BRK_F50527 31-jan-24 31-Jut-24 6
Stack Suffuric Add Pitot Tube BKK_FS0531 31-fan-24 31-Jut-24 &
Stack Sutfuric Acid Flue gas Analyzer RYG FS0563 26-Jan-24 25-Jan-25 12
Stack Total Suspended Particulate Console Control Unit BIK_F50527 31-Jan-2¢ 31-Jut-24 &
Stack Total Suspended Particulate Pitct Tube BKK_FS50531 31-Jan-24 31-Jut-24 6
Stack Total Suspended Particulate Flue gas Analyzer RYG_F50563 26-Jan-24 25-Jan-25 12
Stack Total Suspended Particulate Digital Balance RYG_ENOOOR 22-Feb-24 22-Feb-25 12
Ambient Total Suspended Particutate High Volume RYG_FS0181 - On site Calibration
Ambient Total Suspendad Particulate High Volume RYG_F50174 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_F50176 On site Calibration
Ambient Total Suspended Particulate High Volume RYG_F50664 - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENODOL 22-Feb-2d 22-Feb-25 12
Ambient Nitrogen Dioxide NQ, Analyzer RYG_F50264 4-Jan-24 d-Jul-24 6
Amblent Nitrogen Dioxide NO, Analyzer RYG_F50457 4-lan-24 4-Jul-24 &
Ambient Nitrogen Dioxide NO, Analyzer RYG_F5046t 4-lan-24 d-jul-24 6
Ambient Nitregen Dioxide NO, Analyzer RYG_F50261 4-Jan-24 4-Jul-24 &
Ambient Sulfuric Acid Field Rotameter RYG_FS0658 1-Apr-26 1-Jul-24 3
Arnbient Sulfuric Acid lon Chromatography BKK ENQQ&S 12-Jan-24 12-Jan-25 12
Ambient Phosphoric acid Field Rotameter RYG_FS0658 1-Apr-24 1-Jul-24 3
Ambient Phosphoric acid lon Chromatography BRIK_ENOOES 12-Jan-24 12-jan-25 i2
Ambient Wind Spead / Wind Direction Wind Speed / Wind Direction RYG_F50544 21ul-23 21-Jan-25 18
Arnbient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0414 10-Feb-23 10-Aug-24 18
Ambient Wind Speed / Wind Direction  |Wind Speed / Wind Direction RYG_FS0531 19-Jan-23 19-jui-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_F50329 18-Aug-23 18-Feb-25 18
Workplace  [Total Dust Field Rotameter RYG FS0197 4-Jan-24 4-Apr-24 3
Workplace Total Dust Field Rotameter RYG_FS0659 1-Apr-24 1-jul-24 3
Workplace  [Total Dust Digital Balance RYG_EN00Q4 22-Feb-24 22-Feb-25 12
Workplace Respirabla Dust Field Rotameter RYG_F50157 4-Jan-24 4-Apr-24 3
Workplace Respirable Dust Field Rotameter RYG_F50659 1-Apr-24 1-Jul-24 3
Workplace Respirable Dust Digital Balance RYG_ENO004 22-Feb-24 22-Feb-25 12
Workplace Phosphoric Acid Field Rotameter RYG_FS0655 a-Jan-24 a-Apr-24 3
Workplace Phesphoric Acid Field Rotameter RYG_F50658 1-Apr-24 1-jul-29 3
Workplace Phosphoric Acid lon Chromatography BKK _ENO0S2 12-Jan-24 12-Jan-25 12
Workplace Sulfuric Acid Field Rotameter RYG_F50655 4-Jan-24 4-ppr-24 3
Workplace Sulfuric Acid Field Rotameter RYG_F50658 1-Apr-24 tJub24 3
Workplace Sulfuric Acid lon Chromatagraphy BKK_EN006S 12-Jan-24 12-Jare25 12
Noise Leq 8 hirs Sound Calibrator RYG_F50496 26-Jan-24 25-Jan-25 12
Noise Leq 8 hrs Sound Level Meter RYG_F50030 25-Jan-24 24-jan-25 12
Naoise Leg 8 hrs Sound Level Meter RYG_F50031 10-Aug-23 10-Aug-24 12
Nolse Leq 8 hrs Sound Calibrator RYG_F50496 26-Jan-24 25-Jan-25 12
Noise Leq B hrs Sound Levet Meter RYG_F50494 23-Feb-24 22-Feb-25 12
Noise Leg 8 hrs Sound Level Meter RYG_F50495 23-Feb-2d 22-Feb-25 12
Noise Leq 24 hrs Sound Calibrator RYG_F50213 28-Feb-24 27-Feb-25 12
Noise Leg 24 hrs Sound Level Meter RYG_F50026 25-Jan-24 24-jan-25 i2
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right solutions.
right partner.

Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name 10 No. Next Cal
Date (Months)
Heat Heat Stress Heat Stress Monitor RYG_F50522 25-jan-24 24-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0523 26-jan-24 25-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0524 26-Jan-24 25-Jan-25 12
Heat Heat Stress Heat Strass Monitor RYG_F50577 15-Jan-24 14-jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0578 20-Jul-23 20-jul-24 12
Heat Heat Stress Heat Stress Monitor RYG_FS0579 20-Jut-23 20-Jul-24 12
Heat Heat Stress Heat Stress Monitor RYG_F5021% 15-Feb-24 14-Feb-25 12
Heat Heat Stress Heat Stress Monitor RYG_F50220 11-Jan-24 10-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_Fs0221 11-Jan-2d 10-lan-25 1z
Heat Heat 5tress Heat Stress Monitor RYG_F50223 12-Jan-24 11-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_F50226 16-Feb-24 15-Feb-25 12
Rayong Lab  fpH at 25 °C pH meter RYG_EN0183 1%-Jan-24 19-Jan-25 12
Rayong Lab  [BOD DO meter with Sensor RYG_EN0032 28-Jul-23 24-Jan-25 18
Rayong Labh  |BOD Incubater RYG_EN0134 29-May-23 29-Mov-24 18
Rayong Labx  |COD Spectrophatometer RYG_EN0Q37 18-Sep-23 18-Mar-25 18
Rayong Lab  |Total Suspended Solids Electronic Balance RyG_EN0002 22-Feb-24 22-Feb-25 12
Raycng Lab  {Total Suspended Solids Hot Air Oven RYG_EN0010 23-Mar-24 21-Sep-25 18
Rayone Lab:  {Total Dissolved Solids 180°C Electronic Balance RYG_EN00ODZ2 22-Feb-2d 22-Feb-25 12
Rayong Lab  [Total Dissolved Solids 180°C Hot Air Oven RYG_EN0010 21-Mar-29 21-Sep-25 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_ENDOO2 22-Feb-24 22-Feb-25 12
Rayong Lab |Gl & Grease Hot Air Oven RYG_EN0213 21-Mar-24 21-Mar-25 12
Rayong Lab  JOIL & Grease Water Bath RYG_ENCO6] 21-Mar-24 21-Sep-25 18
Rayong Lab  [Conductivity Conductivity meter RYG_ENO029 4-Sep-23 4-Mar-25 18
Rayong Lab  jTemperature pH meter RYG_FS0574 1-Apr-24 1-Apr-25 12
Water Lab  [lron ICP-MS BKK_ELO0Z6 12-Dec-23 13-Jun-25 18
Water Lab Iron Hot Block BICC_ELOCS4 22-5ep-23 22-Mar-25 18
Water Lab  {lron Chamber (Cold Room) BKK_ENO167 6-Dec-23 6-Jun-25 18
Water Lab Copper 1CP-MS BKK_ELOO26 12-Dec-23 13-3un-25 18
Water Lab Copper Hot Biock BXK_ELOO54 22-5ep-23 22-Mar-25 18
Water Lab Copper Chamber (Cold Room) BKK_ENQ167 6-Dec-23 6-Jun-25 18
Water Lab  [Zinc ICP-M5 BKK_ELOO2& 12-Dec-23 13-Jun-25 18
Water Lab Zinc Hot Block BKK_ELOD54 22-5ep-23 22-Mar-25 18
Water Lab  [Zinc Chamber {Cold Room) BKK_END167 6-Dec-23 6-Jun-25 18
Soll Copper ICP-OE5 BKK_ELDO37 29-Feb-24 28-Feb-25 12
Soll Copper Het Block BKK_ELOO54 22-5ep-23 22-Mar-25 18
Soil Copper Chamber {Cold Room) BKK_ENO157 6-Dec-23 6-Jun-25 18
Soil Iran ICP-QES BKK_ELO037 29-Feb-z4 2B-Feb-25 12
Seil Iron Hot Block BKK _EL0OO54 22-5ep-23 22-Mar-25 18
Sl Iron Chamber {Cold Room} BEKK_ENO167 6-Dec-23 6-Jun-25 18
Seil Zinc ICP-OES BKK_ELCO37 29-Feb-29 28-Feb-25 1z
Soil Zinc Hot Block BKX_ELOO54 22-5ep-23 22-Mar-25 18
5cit Zinc Chamber (Cold Room) BKK_ENO167 6-Dec-23 6-Jun-25 18
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a - :'; Ti® o ;J :Jl E
H & ¢ . s & 4 Hr Sakst Phaisanphisut Mr Natihapet Jengwareswang
3 E %* a2 2 &
2 © 2 E - L o] z
£y g29%g5|= gREEl -2 RYG Fild Senvse Seentet 6] RiG Fisid Servize Sposiatat (1}
B4 a8
(S = Q F
DIGITAL TEMPERATURE CALIBRATION DATA SHEET PROBE NOZZLE DIAMETER
Calibiakn Data 31 Jan 74 ambient Tempersture G} 27 CALIBRATION DATA SHEET
Calibiation shoat No . G-3H0124-BKK_F50527 Relativo Huridity (%) 5 Catoraton Dete o el to 1 EopT.
Dlgitat Temparatira I (KK FS0527 Relatenco Tampotaturs 1 BKK_FSitda Calbraten Shecl Mo C-310124-81K_FIO5T Verniet Canger 1D 2k _FE1123
Hatiat Ho Sariat No 2090006013
Hednl KBTIV Medul DigmonCOVT-MS Kexzio Rizmsler (em ) H:- Lo (=R TR R <
Hozzi 0
Mex) Cabirate 1A hug7a o, ) R AD =,
Lacaton T Dieited E'::”' WPE PasaiFal : 0315 0318 2315 2002 n317
- - .
o A > - = rvw—. 2 G.Ag0 0475 0474 0.003 0476
28 2 b 2 FPasy 3 0635 635 0838 0002 0635
0 50 ] 33 Pass
100 100 o £ Pasn &4 0791 [egcrs orm a0m G 7
1. 153 o £ Pass
5 GE £ ] k] n
= — = > P 5 0 450 case 0851 0502 G851
250 250 4 2 Pass 6 1065 1080 1038 0063 1088
400 00 ] k2 Pass
o pe 7 - Fane ¥ 1276 1270 1770 000 1270
Probe 19 1 ! il Pars ] 1568 1500 1598 002 1588
120 21 1 +3 Paas
140 i 1 23 Pash
Oven 100 i . =3 -
179 121 - 23 -
140 142 - 173 -
Fitor 100 107 z P Pacs srae o D
120 JE] ! 3 Pass )
140 141 1 3 Pats [ N Thee dffrent oz dhemstan 2160 asqess
i1 1 23 Lt
Ex 2 : 22 sach other. each meacured e noares 0 G258 pmm =8
16 a -1 13 Pags
0 28 ] = Pres A BARIU SRR DAlOLN Aty (D dintes
Mater B -3 o £3 Ll muntbe L & 10w
5 24 - 1 Pags e )
o @ ) :3 Pasa 5. o T
ALK 3 5 - 2 Paus SAEASHERENT FLALE
5 o6 Q@ 3 Pacs
[ 56 o 13 Pags OO
s g0t rh“:’nr}fi‘!";‘
MEE 4 enarel J Gnnufane nafedeanin by L Apprand by
| b4 Sshed Fhaisanphiaut VB remhapel L erressong ¢
RS T N g J Lt i“ v j‘"z"‘" M2 Fighf Bziontad ks Fuoid Bpeciaiat (1
Cabbratad by . .. R, . Appig by —_—
At Sehe Phaizanp i b Hathapes Jiekgasterathy )
FivG Fieid Servces Soisnsal o Ry Pt Serviges Shes MiniA Somone Wt s it e s T3

FOMIND FO8.037 REVBOMEG 7 150E DATE 1031




Type S Pitot Tube Calibration

Date Calibration  3i-Jan-24 Due Date 31-ul-24
Pitot 1D BKK_FS0531 Intlinameter i BKK_F51131
Pitot SN - Vernier 1D RYG_FS0S39
QT-[" Parameter | Value Allowable Range Check
[t ol 06 10 < Gl € 410" oK
=2 1.4 <10* < al < +10° OK
i Bl -2.3 5 < 1<+5° 0K
:’\7‘*_Lr” Bz 0.5 5% B2L<+5° oK
¥ -1.1 - .
w ] 13 - -
=Eepy? | Z=Atany | -0.017 2 50125 oK
- W=AtanB | 0.020 W oSG0t Ok
=g 7 Dt 0311 | 0188 toD375" oK
. Af20t 1.415 1.05 < PA/DLS 1.5 DK
e A 0.88 2,10t 5 A $3Dt 0K

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/for applizable design features and Is hereby assigned o pitot tube
centification fact of 0.84 , See 40 CFR Pt. 60, App. A,EPA Method 2.

Gt

fhaigas proe
Calibrated by :

( Mr. sakslt Phaisanphlsut §
RYG Fleld Services Sclentist i}

ENTECIH

Ppr—
»
E

Standard References  (Toble 1)

|, [l Sy

{ Mr,Natthapel jlengworeewong |
RYG Fleld Services Speclafist (1)

d 6

FORAM HO; FOG-124  REVISEOH NO. O I53UE DATE: 25{12/13

Calibration Certificate

Certificate Ho.: G 670052

Standard Cenlficate Ro., Vandar Due date
ygen { D 3 2 50 % Vel 24121 Lt 2nayZl
Drygen {02 § 1004 % Ve OG-0153-31 Kmt 16-Hov 26
Owygen § 02 ) 21 62 % ¥ol CG-HM1 22 Kismt 10-Feb-2?
Carbon monaode { €O ) 60 14 mxn CEDHE 22 Kt 145 Febr 27
Carbon morads { €0 ) 302 ppen 191573 T 16-Jgne 25
Carhon monazde { CC 1003 ppm 2554173 Linde 10-5ep-25
Nrogen Dirida { NOZ } 30.34 ppm 2703732 Witk Ahg 25
fetrogen Dicsige: ( NOZ ¥ BD.SG pom 350721 Lncz 2624
ttrogen Dwowida [ HO2 ) 2019 ppa 1975123 unae 173425
Hethi Quide 4 KO ) 3000 pors 0G-0D14-23 it 19-Feb-25
Hetnz Qe £ HO 3 151.5 ppim Q161423 Lindz 2r)an 2
pane Quade { KO ) 3225 pom 197423 Unde 19025
Suphiur Dioside ( 502 3 50,30 pom 2004723 Linga 17-0u-25
Suiphur Digxids { 502 } 100.89 pam 380722 Linde o Now- 24
Suigtkr Dioxida { 502 ) 6.8 pom. 2003122 Linga 17-Jui-25

Mensured room conditions
Temperature 231 ¢ Humdity 605 ERH Fressust 10134 pyar
Calfuration conditions.
Gas Temperalure: 23 °C  Foporae 1309 mifman Gas pressate 10871 e
Catbration Results (Without adjustment)  (Takle 2)
Standard HMean of Lncertality
Parnmeter of Sndard Error
Values uuc (B3]
az {svel) 250 244 003 o1
OF {%Vel) 1R 29 .1 020
02 {%vol) 2102 ne 007 G38
€0 (ppm) EO.14 ] 1= a
0 (opm) i 302 Q [
€0 (pam) 1003 1005 2 2
HOZ {ppen) 30.39 30t .24 840
HOZ (pem) 5036 orz 0.24 5o
HOZ (r7) e 2005 B 2
1A {ppm} 00 ki 083 BR
140 {ppm} 1515 15t (X3 50
10 [ppim} 1225 k] 15 17
502 {opm) Q.36 52 164 o0
502 (opn) 1006 Wy 12 &0
502 {ppm) E00.5 BG3 2.2 1

Remark : & emaymol = 1 &vol 3 meimol = 1 ppm.

End of Report

FM£L i Row
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Entech Industriat Solation Co.Ltd.
Rt e AT

17

xR

Tau 1D HI0SEIE03I50:

L
v ErTegE S th

OO THAL D Ter © DTTEERL Colbealivs Tornent cosh

ENT=CIH

aar

B
Instrumentdescription @ Fuz Gas Aiyidr
Instrument modet r o Testo 350 New
Control unitsedalno. @ 03560008112}
Instrumentserialmo.  t  GRO9S0ATHIRY
1D no. or centrol ns. 3 RYGF50563

Hanulaclurer Trsto SE B Co. XGak
Probe desoiption -
Prebe model
Probt serizl no,
Customar name
Customar addrass
Conghok, 10250 Thatand
Total pages of certificate ¢ 2 Pages
Receiving no. 1 L0266
Retclving date. E 2 312%:

Parameter of calfuration

Gas Cadioration(Qoygzn 2.50,10.04,21 02 ™%
Hitronen Dipxige 30.34,80.94, 204.9 ppm,

Calibration Certificate &

Certificate No; G 670052
Date of issue:  26-)an-24

LB BY

+
FIXT CAL DATE

T, 005

ALS LRBOAATCORY GROUP (THAILAND) €O, LTD.
104 Phatthanzkan 40, Pratthanakan Reed, Klweaend Phatthaneken, Khe) Saan Luang

, Cacbion Honarice £0.34,302,1003 ppm,
< Orde 30.01, 152 5, 3225 opm,

Suiphur Drige 50,36, 100.5, 504.5 ppmi)

Candltion af YUC, (L5 ]
Ambient condition Al of \he Mexsanment ware caned out e tlabikzed lebadry
Tempuratee 12325 °C
Humidizy .55+ 15 %:RH
Calfbratien place t17121 Soi Mg 37 Yaek 4R, T Laks, Bangkok 10210

Colitratlon procedure no.:

This snztrumeant was celbimed by companzon wilh Standsrd 9is Miduse 2000 ng

10 calibeation York Instrgeon no. WI-CL-28L

Ths cosranaT CorbACae EARRTeY LrCER iy OF MEREIEmOnt if Halod &5 e ST Loterlixingy of measirent
et by coverisge facton kel wiich for & gl AN OISR 12 2 covage prolki e of Enpasmarsly RSE.

Tisis axtvate 5 2opcd ey 10 Kot el (o EmEnamenia) condian,

Thus Catbrmbion Corteate may pot e repordhcd oty thart i fof except with the peemiasion of the auing Lbovslary.
CREERNA CONtaINS WO SIETND BN O ROC KASE 3 THO resss relaie Dy fo MR 0TS lesteg Gatbeten!

This QDD CORSTEAD CRLETRVHS 300 RTCErity 1o Do) sardind, Wi (03e MedLrema Jeweag o the

Inlermaslienad System of Urts (36}

Date of calibration X024

#r. Kwanchoi Kramdoung
Calibration Technician

FRACL-D-L Ricd Page1ci

Entech Indusgtrial Salution Co.ltd,

L feie

Mes. Hongligk Wargssties
Technical Mannger

lasued Dite J6102/15

LRIt 2 A7 Yogi 28 Feorg:
Tax D O105E]

SO

Tghek 10210 ThAT AND 701 0 D7D LSE8 Oa

=01

weeew artath oot

=

S18-11,18 85 S2¢ Prrsen fanun 1% Yok 9

Tet Lo STRLASIL Far GF3T6-7977 v

CLT

Axcreapua
waste VTREN

CALIBRATION LABORATORY CO,LID. .o %ﬁﬁg

> s A0

T

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE
MARNUFACTURER
MOBDEL/TYPE
SERIAL NG,

CLID, NO.

JOB CONTROL NO.

CUSTOMER

VACUUM GAUGE

QUALITYWELL
NIA .
VOOIRYG, FS50332) e
| . 1 LR Ty Mﬁ!i: .
212300695 i
- .o “Cial g
230329034806 0 LATE B

ALS LABUHATORY GROUF (THAILAND) CO, LTD.

103 PHATTHANAKAN 40, FHATTHANAKAN RD.,

KIMAENG PHATTHANAKAY, KIET SUAN LEANG, RANGKOK 18250, THAILAND

DATE OF RECEIVED : 29 March 2023

DATE OF iSSUED : 31 March 2023

Tepory ol eskibeatisn scrventug rutt wot b 1shes b pars, Except camplece. Wihast ths spspranel of the Callbration Laborafory Ce. L1,

Calibrated By :

Calibtation Eogineer

o

Approved By :

Sittipong Pimdee

Mongkol Yowoountom

Authorized Signatory
31 Macch 2023

This Callisration Ceet:Nrat dusubments the traccability o nationst siandends, which scalise the unlts of mensuryoient sccording

ntbe Intereatinanl 8y temoof L'sita {51}

Cerlifzate Yo, Q3024806

FI011-(4 it-12

pogelof 3




EALEBRATION LARORAT []IIY £0.,LTD,

§ 1GEH

4014 41 55 5 Prased M
hd Fax 07

2404 IR T

Tal 025

(A

e 17008

REPORT OF CALIBRATION CONDLTION OF CALIBRATION ITEM : GDOD
MEASUREMENT HESULTS :(X) witbout adjustment { ) adjustment

Te 1 wmes Then 2 peries of hnew

The DUC was exercisad by zpplviag s krown prossure from i1s 2o 10 fu

FOR gaugs pressare wets applics. The STB reading were reordal and the means valus were eoported it the table below.
CALIBRATION DATA
NOMENCLATURE + VACUTM GALGE
CGRRECTION OF PRESSURE
MANUFACUTURER H QUALITYWELL
STD Rewmbing { inbig Correstion {intlg )
MODEL S TYPE : Nra DDUC Test e { inf g 3 o — ™ —
SERIAE NUL : VGOHRYG _F80332] oo o1 438 518 04
DATE OF CALIBRATION : 30 Mareh 2023 o o — o T
=260 -2 1003 101 043
AT 24 -2105 MG A0 OF
ENVIRONMENT CONDITIONS ; e 2805 2095 e 405

Temperstare : {23 % 2)%C Relative Humidley @ {55 18 il
Uneenaiaty of menseremont = 6 66 milg

Teansnsitting fuid - Air.
PROCEDURE USED :

This instruraent wis califemed midar procedurs No CLC-CPPP-BS g

ate Mo ACTAE28E4 Versson BUB Page 36 of 51

Hate Th Scops of Acsredizd ANAH Con

i 10 DKO-R 65 35 calibraseon puidehnes

The caibrigion wat porformad by directinessurzmentwirh Dotamem Pricasa Cabibeater and Pressure Moduls

whicde mzartaised by he Calbestion 1 abotatary Co . Lad

Thisre i he abiove stated intremenl's anly.
REFERENCE STANDARD USED : This veport fa vakid Tor the above stated imlrgmmiis o

Dagamert Pengess Calitrator. Flike Model 2308 SN 6288020 with Pressare Modude Madzt YOOPLS SN E9404505

TRACEADILITY :

The nsesmpanments are traceisbie by loomational Syacm of Units (58, dreagh National Instibuie of Moroley (Thaitand)

Certificate No. MIH035-23, Thig Dz 0F Febraary 2024

UNCERTAINTY @

‘T repored utconainry is based on & suawtard enecriissy nishiplicd by coverags fecur of 4+ 2. 1t has heen evaluated

according to the " Caliration of Prossure CGauges (RRD-R 6 17 which provides 2 kel of confidence spproximately 957 £eti Ead of Certifleaty Bie
Certificate No. QIMILH06 Cortificate No. QA
FI-013-65/01-11 page 2 of 3 0110400412 puaze Sof §
EL5h
i Elfsit
s o oy
W
5 @3?%

&= DKSH &= DKSH

Certificate No. CO82350441 Pagelof 3

& e ’J’., » . -
f= - Certificate of Calibration Cafiration Rosults:
T R s Withoul Adjustmornt
Equipment SPECTROPHOTOMETER Corlificats No.: 003230441 Wavsiength Accumay {run), Th sqocrel bandwidt of B 22 hm e UUC =2 o
Model DREDDD Issued Dale: 19 Seplembsr 2023 a0 Fvdength el Uniter Caleruton v i
Seriato, (wiD) 1627045 (RYG_ENGOIT) Job Mo WO-00005302 1863 183 o 013
Marutaclurer: HACH Paga 10f3 53869 5366 b.08 o183
Candition: in Conditign 83r.e8 6183 ~0.32 013
74848 7487 0,22 b1
Customen ALS taboralory Group (Thailand) Co.,Lid, {Rayong Branch) 807 03 674 087 e
61619 Moo 5 T.Maanam Khu, . Pholematriz Azaumay (Abasrbanca)
A Pluakdaeng, Rayong 21140, Thafland REVEWEY W Simndard abag Unft Undar Caldmgon Comecion Uncerizinty
0.6006 0.000 0.0000 E 0.0055
Erviranment Condidon: Temparature 32 C % 0.2 APPIVED 02830 0.289 0.0040 0.0045
- 420 am ’ ’ ’
Humidity 853 WRH 14 %RH
A o o g h ‘ 5 051868 0518 -0.0022 00045
10808 1028 0.0008 00045
Calbration Placs: ALS Labgratory Group (Thailand} Co.,Lid, (Rayong Branch) (Wet Chemistry} 00000 0.000 0.0000 0.0845
61610 Moo 5 T Masnam IKhi, 0.2857 0283 00937 06545
440 0m )
A.Pluakdaeng, Rayong 21140, Thalang. 9.6072 o508 -0.0077 0.0045
10083 1007 0.0053 0.6045
Calibration By: . Nattapat Aungrresry 0.0000 0.000 t.00%0 o.epds
Cafbreton Daa: 18 Septembar 2023 . 02518 0.250 0.L0%6 0.0045
nm
The Mathod used: in houss mathod, CAL-WI24, bass on ASTH E 275-08 and ASTH E 35704 U 4595 0462 -G.0025 0.6045
Treceabizty; This cartificata Is ocoablo fo o CRM maintained by Matiena! Instihta of Standands and R 0823 0.0004 0.0045
Technology (MIST) bhrough Slzma Scientific Limitad, ©.0000 [ 0,003 00045
The standard for Wavelength Cenificats No. 111583 and 111584 et 0.265% 245 0491t 00045
The standard for Pholometric Cerliicats Na 8134524 end 141563 HOArm 4852 0,468 -0.000 0.0845
Tha stzndard for Stray fpht Certificsta Na. 119555 end 111555 0.8465 0046 o.o028 0.0045
Tha standard far Spacisst resoiution Canificate Ho. 111587 58000 a0 0 0000 00045
= 259
e 50 00003 00045
@ZI‘?F—— B ) 0.5040 9.505 -0.0016 00045
{F4r. Mattapet Runprusang) {kir Hiinun Srihawan) oz 1002 agat o048
Percon in chamge Aulnodzed signatery ¢.0000 0.000 00059 0.0045
This corificenn i ixousd T LRE3 of MERoemE scdng 15 e Liemmtions Dyaism of Usits (34, 4 provioes Taaaniey o Mesturnant f ilsmabanal o 02570 0.257 40000 D.opAS
resanal ptandand or oot rocogrizad haotions] sterdend lebarzertaa, G35 nm
Tha meszurament brsorisiy Bt B Bt GspSriod bndaiinty whish Ik £idened Lom bie S055°0 LAGHSETT Mobihed by B itneaga B 0] o 0.4671 0.407 0.6001 0.0045
trdisla a level of eaofidoncs of BE% I evtmmingd i ek ot W Eipraseisi of Ungaristely b Meazomment {TUM).
Thesa mouks may be aliestad &y criztony from tpstifed condtinm 'Mw;.mue?JWa",h the itamy leales. solbealed of et The mpor shall nag b 06720 8572 o.cata 0.0245
fepredyed eacepl n A2 wihou eppeoal of DICEH Teohnokgy Wndlen
0 Bt aetat s it Bt puaueR Els
BE Tohmangy | CPEM Trratigy 1 bediad
!ﬂ-; et Wt -:g;} o ¥ 162z
Phoss, st 0TI ik va, Wertim, = s b o i i s Bissert

siesrinn . -~ dvering G - ang Beyony
Dedvering Growihs - i stz and Segard CALFHLCOS 15 12 Bap 2037 Butvaring Growts - In Asia ang Beyarel. CALFLLGES15: 12 Sep 2022



DKSH

Corificele Ho.: CO6230441 Page 3ol 3
Cellbration Rasults:
Without Adjuatmant
Phatomatris Accuraey (Absaerbance)
Wavelength Standard abaorbance Unh Under Calibralion Comection Unzeralnty
0.0000 0.000 0.0000 0.0080
235 nm
0.7355 0.737 ~0.0M35 §.c080
0.0 0.000 ©.0000 0.0080
257 nm
G.B574 0.BE7 G004 0.0060
4.0000 0.000 40000 0.0080
313 nm
0.2884 028D +0.0036 00000
©.0000 .000 0,0000 00080
350 nm
0.6374 0637 0.0004 * G.0000
“stray light *

Banderd: at-oft UUGS: Wavslength (nm} WUUGC: Transmizskon (%T) Abaorbancs (A)
28062 +-0.11 nm 2506 12 1.886
A1 .44 440,11 nm 3514 12 1406
Speciral Resclvlion *

Kominal Concantration 0.02 % wv Poak Trough Rstla sy
Slandard Wavelangth {nm ) 268.68 265.88 1.38 20
YUC: Wavelangth [nm) . 208832 260.%

Sid Absarbancs {A) 0.4566 0.2780

Absorbanen { A) 0.412 0.200

* Calibretion Marked = Not TIS) Azcredited ™ in thia Cerlificate hove been included for eomplatonioss,

Tha End of Certiiicale

Ui sy ool 4 e

TREH Te

TR T K R s memansusd 10350
533 Sukbumell Fipsd, Aangerat, Preakiurarg. Bargloh 16720
Prooa: «3 7N 1T Eral ¥ dhan

Dellvgring Growth - in Asla and Beyend

CAL-FHACO5-1B: 12 Sep 2022

DRY GAS METER CALIBRATION TEST REPORT

Caloration of Oate 8-Jan-22 Barometnc Pressure { mm Hg ). 754 7
Mexi Catbration Date 3-Jul-24 Relatvo Humedty (%) 550
Temperature (G ) 272
Cre Grs Afeler Dot Refarence Dy Gas Moter Qals
Cahbration shoei No.  C-030124-BRK_FS0534 Raference Cry Gas Meter 1D BKK_F31122
Ory Gas Meter i BRK_FS0524 Serial Mo A2003240
Senal No 1509020 Correchion Factar (Y} 09824
Medel No KC-50-CV Fend Calibration Data T-Hev-24
Try Gas Metst
Reterence Dy Gas Mt Calbraton Dy Gaz Ketar
Comeston
vriliers: t vm (Liters) i Te Avg Tm Facit
Fimal It Tewl ey Firal Inital Total i¢) G 1= Y
00 [T 000 280 a4z 00 042 0.0 2950 %0 0g70
00 [ 308 280 a0y o000 W43 290 239 o 0.g71e
£0.00 0.00 60.00 280 5100 [ 610 300 L 00 0853
£0.00 [F5) 62.00 wwa 5401 060 61.01 300 0.0 0o 08564
£0.00 0.00 000 200 022t a o2.21 W00 %0 00 06614
52.00 0.00 S 200 9228 .08 o2.28 ne o 30 08645
A FE

¥ = Raro of reading of reference dry gas meter fa dry as meter 1lerance Korndioius! 3 005 fhum average

./;Lf Al N‘@“ 1«?.4-100?
Canbate by P Appitves by
W { Rk dfevata ¥ Wri Hathapo! jenfearesweng |

unsregavdnmiaiosinfianinaeu

DESH

arRluzu WO-00005582

slmedntie; SPECTROPHOTOMETER 41 DRGACD wupw: 1627845
ARADY {3) nsaRHoY (69
16 Sop 2023 swnsasRida 18 Sep 2023 AEIEL]
dng | ind Unh | Linh
Ganors!

=2 o 1. svmnysnndos @ o
7 o 2, Arwdesn { vediEdeTe, muleuoneog @ o
= O 3. @it On - s wioe (CnOIf Swicth) =) O
& [} 4. lunn {Kaypad) =2 =]
=] [m} 5. wilan (Dispiny, Screan Contrast) =B a

Speckophotometar
(=} [m] 8, useélvivh (Batlery Backup) >= 2.5 VDC [m] ]
=] = 7. d#wilionssnuninAu (Wavelength Control) [} [m]
= o B wemumanth (Wevelangth Shack) @ O .
=2 =} 5. awayirlisuds (UV < 3,000 hour) = [ 9,2 Houra
2 O 10, awauriuiauns (Visible < 5,000 hour) 5 o 7415 Hours
=2 =} 11, sipefrsmndandy (Carousel Modulo) = o

pH Mator end Conductity Meter
[u] [} 12, BilnTwse { Electrede end Connaction Cable ) o [m]
1 [u] 13, shiudvinsau Electrode (Lovel KCIY o [m]
[u] ] 14, hilafulay Elcrods (Dusl Protection Hood) o =]
O ] 18, wdhilifinTne (Stand) [ [

Tistdsinetor
=} o 18, fmrwapaibdoga (Mo Sample) o !
n =} 17, AefunmifostiHuGes (= 2.5 e 3.0) o o

Automatic biralor
fa u] 16.  #nm Piston Burellos |m} [m]
] [ul] 19, Funclion Rinsing and Coslng O ]
a o 20.  saumsmursgUninilenoy o o

\Renfargnuunln . *658.1nM=65E. tnm
"485,0nm=45%.5nm
Mr.Natlapal Rungrueang
Service Enginost

g
g R LA s i Emetau) 10220

Phoow: +52 3230 1050

. B 16250
Vs,

Delivaring Growth - In Ask and Beyond.

Stopwatch Calibration Test Reporl

CAL-FU-RI1-0: 20 Juf 2022

RYG Field Service Belentist (21

RvG Field Service Specialst it

FORMEO FO802) REVSIONNO 3 155UE DATE 308322

Calipratian Date 9Jin 24 Nexa Cat. Dole 9 dul24
Barametnc Pressure {mmHg} AT Tamperatute { C} 272
Retatve Humidity (1) 550
Referonce Stopwatch Dala Conscle Control Meter Daln
Stopwalch 10 No E1z081 Dry Gas Meter Hlo. . BRE_FS05a4
Hadel Faos Madat KC-B0-CY
Sonal No. - Sonsl Ho 1508020
Caliprauen Date 28ep R0
Certficate No E-2005018
Run Ko | Time Actuat {m ssmz) [ Time Reading {m.s3) Diff {ms} Diff (min)
i 50003 500 3 400005
2 50009 5:00 ] 0Qoe13
3 5.00:09 500 9 000815
4 50011 500 1 ooame
& 5:00:03 500 5 0.00008
[ 50005 500 [ 406010
7 5.00:06 500 & ood0in
3} 50608 B0 8 600013
13 50009 £00 bl 0.0005
1 50007 £00 7 0.00012
Avorago 0.00012
S0 400004
Calbrate by RN TET) S N Approved by © W 1’7""’“’?

Mr Saksit Phasanphasut

FYG Fiele Service Scienust (4)

Mt Natthapet Jiengwarcewong

RYG Fieid Service Spocnalst {1}




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calithation Cate o dan 24 Ambisn Temparature ("G 72 it Jan 028 f
Gahibration shast Ho.  C-000124-BKK_FGB534 Rofativa Hunsigity (%) 55 e \
Diigitat Tampotaturn IO BKK_FR0534 Retarensa Tomperataa 6 RYG_F50581 ) 3}\‘-’
Serial No 1500020 Seial 35 201000014015 ARCREMICA o
Hodat XC-69-GV Hodut DigieerCOVTHE Fias
Hest Cattrae 1 Nov 28 %
[ = FTe e e Poca [ Fa Certificate of Calibration j(}\q
Stack ) ) ) ) Pas . q)
s Y 5 5 P IC5-2100; Anion {ID#653) 5%
£ £0 Q 23 Pass. (d
oa 100 o 3 [ . N . . y 3
pr pre S I . This certilicate Is to verify that instrument below are calibrated
200 200 o 23 Pata &
750 251 T 3 Past by Archemieca Lak Ca., Ltd, :I’,}"*
300 a0t ! =3 Pazs d)
500 a1 1 2 Pary &
Probo 00 186 o 2 Fans X
- =
2 1 : 4 onn IC5-2100  5/N: 15010977 J)
140 141 1 31 Pass &
Ouen 100 100 o 1 Pasn &
120 120 ) 23 Fags AS-HY SIN: 5450A36655 \}
40 140 a =3 Pags ‘3_-,4
Fitar 100 160 [ 3 Faes {',}
120 121 1 11 Fars )
140 141 1 13 Pass G
Exit 0 o [ 13 Pass For ok
D 10 a a3 Pazs (‘)oj
20 21 1 a3 Pass N
Py . . - = = ALS Laboratory Group (Thaitand) Co., Ltd. -é},,
2% 2 o 13 Pass S 7/
50 50 [ a3 frase
AL I g o 13 Past
2% 25 o a3 Pazy
50 50 o . Pasn
APE  {Baxk ibla artar of ARG AN ol Qperator Signature; N A Date; jan 12, 2024

_,//},{ ,/ tr/Jr){/r L N‘ﬁ”’v [Mr.Nutdanal Lagkhwisn)
Coerated by = . pprovad gy T ;i e

1 M ittgen S |

Application Chemist

pol Jangesreenong)
RYG Figld Service Soienista?l RVG Figld Seraca Speoaistch

FORMNG FEL03T BEVSIDNNG 3 ISGUEDATE 16233

Sartorius (Thailand) Go., Ltd, P Sartorius {Thailand) Co., Ltd.

N ) 123 Flama ¥ o, Hutytwang, Huaykwang, Bengkol 10320
1230 O, i, i, e AE310 % SARTORILS B R wn tg SARTORILS
o

= : ..%Eﬁa I
Car erinecaie

MSCTSTS 3702 -
CAUBRATION 0424 REVIEW BY __"T'mw%ali-

ofe
ﬁgm@ of Calibration

=

of Calibration

NEXT CAL. DATE Mlm hezs Modet Mumber:  MSU2245-300-DU . Cortificate No. . 248010873 X
ModelNumbor:  MSUZZeS-1000M Cenificats No.; 24BCI0GT3 Description - Analytical Salance — tseued Date:  Friday, February 23, 2024 .
Deseription AnelicslBalance lssued Date:  Friday, February 23, 2024 Safial Mumber: 0031700552 R Reforence No.: 229186 .
Serist Number: 0031708452 ) B Releronce No.: 228156 T DHo.: RYG_ENIGO3
1DKa.; RYGENOOOD Manufaclurar : i PageNo.:  2af2 —

Manufach M Sanon . . . H
e R e Pamlo: joi2 Calibration Resuits : Without Adjustment

Customer Name - ALS Laboratery Graup (T) hailgnd) Co, Ltd. (Rayong Branch)
G18/10 W2 8 T Maenam Rhy, A, Pluzi Dazena, Rayong 21140, Thaitand,

Repeatabllity Eccentricity {Off-center loading error)

The mEmgoR iy I e sbily of 8 welphing Retimont o display noady Keolpe) rewdovts | The el-tonter s5a3ing ercr i yielsiod by $50 eifereens elason (e
o wini g Wplacsd  [rmadeulof o kgt La, 43 0 14 of maximim capacdy, paved b the

’ tatory Group (Thaifand) o tonatant 8 23ma im
Calibrated Place : ALS Laboratory Group (Thaifand) Co., Lid (Balance Room) fm,;'i;‘,m. waizhing 234 k) £19 somm macnor, The slandad doviptan i veedto |ttt of Prp wpighing pan gni bedwsen ench Hw;!;f;n;é,
mm—— o Hlavaly, 1 2 i .
516110 Moo 5 T Magnam I, A Plusk Daeng. Rayong 2114, Thajland, o7 Fen ey e porin
B h— i . 20,0060 260.0501 .
Caliraled By:  Mr.Chonchai Inthana Nominal Value : (Low Load) Nominal valua : 108 ¥
Catbration Date - Catibration % g 20,0900 200.0000  |Telerance 0.0004 ]
atbration Date : Thursday, Fepruary 22,2024 Frosedure No. : This cafbmtion wns conducted by Yalarance 20.0501 200.060)
Using In-house cafibralion procedure number W1083) 00001 g 20,0000 © 2000801 Diﬂerence_
Baved o0 LKAS LAB 14 2010 20.8000 200.000%
i 0 Th.6000 200.5081
Mstrological dute ! . L Huminal Value © (High Load) A
. ‘P Ambients Cenditions: 208 3 15,9952 2000001
apscty: 20 ¢ Readsbilty:_ 00001 g Tomporatura: 287 %C P 50°C Toterance 2t.0008 2600000 B
Humidity : _B20%RH = 100%RH 0060t g 20,0060 200.9000 )
Reasons for calibration Prossure T “Zo.o000 250, 0603 il 3
Ot ngmanten O] vty apeed (5] meesiotons batronor Equipment Copgiiton: _ Elesiomne [ rer ‘Stonderd Duviaion | 0.006005  0,00208
ﬂeﬂiiuuiem'entﬁc:tho:l UKAS Publication Ref :Lab 14 Linearlty
! ment unceranly sated is e expendet urcertainty whith s ohtained = o - N s s Sy 1055,
covarege lzder (k2] o provids a fovel of f AN £5% I?I:‘ ‘I‘mm - Tr‘\a e un:en‘igt{':uéﬁ:dhbyme e o i feareioe
Eroation af Un i (S0 mhoexrsion cos W lraceabiity 19 Matenal Sandards, which Tasrance 08002 ¢ i
I Ging 1 ongl Ela £ V¥ . gl i
Sorerios Metroiogicel Specifoatons, edacd Syssatnef Linke (S1) Repert of Telsrance came form Tt o* U NomngiVoe | ComwentiorzlMass Vs | Disglayed Valu Deviation Unersirly |
@l 1) ta) o] L
Traceahility: 0.61 T TG00 0,0100 §. 0000 ¢.00013
0,1 \ 0.1008 0.1008 515000 G, 00014
Maded Number | Deseription raceabiity  lcetfestabe.  Joue Date 5.5 5 5606 ETTCH 5808 5.56513
M@Ljsewmww oot img - S00 E2YCEOVLE22.00 | ITCE “il.azsuazs?s 23y 7028 [~ T 1.0000 1.0660 c.ggg§ g.ggg;:
MHB-3825D Humicity® tefTem: o SEEE 5 5.0600 50000 ¢, 00t .
——amelifopneteTory oo MHBA2S0  DKEH | [C19231045 2%-Aug2024 i 14.5008 158060 5000 L%
) o e - — 20 36,6000 760000 4. 4008 G.00013
N £l S0, 0000 EERETH 6. 6000 0.00024
This cartificare ratatn and spply (s equipmant ooly. 169 i 153.6600 55,5995 =0.0681 G.60018
i certficata may not be moraducad other than n ull axsect witn ; s Tob 300,0000 N EN ) 870601 5.00028
tha pres wiitian epproval of tha Verfiealion peratior: Diviglon Qrn T | ;
Samiiuz (Thaitand) Co, L, T A Engof Report
SOP FM3Y 08 Fobasary 2022 bir chonehal inharie(Te chnical Managary ': S0P £M 33 03 February 2022




High Yelume Air Sampler Callbration Worksheet

High Yoelume Air Sampler Calibration Worksheet

Troject Site : Michelin Stan Co. L1d, Barometrls Pressure (mmlig) 757
Calibrate Lacalon t dailnorutzatinpuns (A1) Temperature (7€) : n
Caljbrate Date: S-Apr-24 High Volume ID ¢ AVGFS0I81
CallbrationShect No.x C-050424-RYG,FS01EL High Velume Model : TE-5170D
Calibratar1D: RYG_F30206 High Volume S7M ; 5334
Calibrater Model TE.S028A Lallbrator Slope 147433
CalibralerS/N: 1543 Callbrator Intercept s -0.01803
Testia, Deliatis0 e t Gant Linear Hegression
(Inch) [m*/min) (CFHM),
: 26 10957 A0 islope: 374545
2 32 12139 H Intercept : 11707
3 30 13558 30 jcorrelation Coetlicient 09991
4 48 14634 54
5 58 16291 60
[
65.4 ‘
y w3758 -1.0700
o0 : {
00 05 1o 15 H
Qstd {m3fmin}
;ﬂc_/ = -
2 < £ X4 ; ?/
Callbirated by Approved by
( Mranurak Tongkhajonsakda ) (Mr. Noppong juntaripan}
Flcld Selentist(1) Enviro Ficld Coordinatar Seientist (3)
FORM BO: FOG07F REVISIONNO 2 FSUEDATE 20/112%
High Yolume Alr Sampler Calibratlon Worksheet
Prolect Sile: Michelin Stam Co. 1l Baramelric Pressure (mm BE) @ 757
Callkrate Locatian 5 Tl iunas (A3] Temperalure ("C) : a1
Callbrate Date: S-Apr-24 1ligh Valéme 1D AYG FS0176
Catibr No.: C-050424-RYG,F50176 Tligh Valume Model s TE-5170D
Calibrator ID: RYC FS0206 1ligh Volums 5/K 4802
Calibralor Mudel : TE-S026A Caliyratar Slope : 147433
Calibralor $/N: 1543 Calibrator Intercepl : -0.01503
Test No. PeltallyQ R J:Chart Linear Regression
finch) {on?fmin} [EFM)
1 26 10957 40 Stope - 274545
z 32 2139 il Interrept: 11707
3 &0 13555 50 |corrclationCockilcent 09991
4 48 14834 84
5 58 16291 60
1{gEM)
65.4 -
i
i yu 3 aban. 11707
i
i
|
o0 - .
13 o5 e 15 20
Quid {m3/min)
_7/‘LT"/ & -
Callbrated by Appraved by o

{ MrAnurak Tongkhajansakda )

Field Scientist{1}

FORM Hi: FO8.073  RLYISION NO-2

{Mz. Noppong Juntaupan)
Envlro Field Coardinater Scleptist {3)

ISSUE DATE: Jo/11/23

Froject Site: Michelln Stam Co. Ltd HaremelricPressure {mm I1g) © 757
Callbrate Lacation : thusnlinn (A2} Temp (*0: 31
Callbrate Date : SApH24 HIgh Volume 1D : RYG FS0174
€a No: £-D50424-R¥G,F50174 1HIgh Volume Model : TE-51708
Catibrator 1D: RYG.FSD206 Iigh Volume S/N 4800
Calibraler Model TE-50284 CalibratorSlope: 147433
Caligralor S/N: 1543 Calibrator Intercept +0.01503
TestRo. Dela ;0 Qs b: Chart Lincar Regressien
(Inch) (m?min) {CFM)
H 28 113565 40 Stope - 19,2218
z 34 12508 4 Hintercept: -4.7006
3 2 13486 59 .| corretatian Coctliciont - 09986
4 50 15137 54
5 59 16430 60
1{crea)
65.4
¥ = 39.221x- 4.7806
00
o8 o5 10 15 20
and (m3fmin)
et £ ’ = r_’,// =
Gallbrated by, Approved by
{ MrAnurak Tongkhajonsakda ) (Mr. Xoppong Juntanspan)
Fichi Selentist{1} Envlra Field Coordinatar Scleattst (3)
FOKM NG FO5.071 HEVISIIH NO:2  1SSUE DATE 20411723
High Yolume Air Sampler Callbration Worksheet
Project Site ¢ Michelin Siam Co. Ltd. Barometric Pressure (mm 11g] ¢ 57
Callbrate Location : hunpasdudu (as) Temperature [°C) 31
Calibrate Date: S-Apr-24 Eigh Valume D : RYG.FS0664
CalbrationShect Nox €-050424-RVG F50604 Bigh Valume Model : TE-5005%
Calibrnar 1Dy RYG F50206 High Velume §/N : 6261
Calibrator Model TE-S0284 Callbzator Slepe : 147433
Calibrater S/N: 1553 Caliboratar Intereepl 001503
Test No. Dellall:0 Qo I3 Chart Linear Regresslon
(Inch) (mfmin) [LFM)
t 28 11385 10 |siope: 397037
z 34 12508 4 Intercept.. -5.3303
3 42 13986 50 correlation Ceefficlent: 50595
4 L9 14986 54
H 59 16430 L1
1{EFM)
£5.4
¥ = 39.704x - 5.2300
0.0 v
0.0 05 1o 15 20
Quid [m3fmin]
- 5 ?_’,
Calibrated by Appraved by

{ MrAnurak Tongkliajonsakda )

Fichd Seicnmist{ i)

{Mr. Hopporg |umarupan)
Enviro Ficld Conndinator Scientiss (3)

FORM 10- FO6-021 REVISION NUa2 ISSUE DATE. 20£35/23



Sarterius (Thafland) Co., Ltd. ‘3 Q
120 Roma 8 Rinad, Hompbwany, Husymng, Banghok 16310 =S by AQD? I ng
Tol: 45 7643 3016, -zt Earvce thalan SEYAA Rt com SN

NSCTIHNIS 37475

CALBRATION 426

= of Calibration

Model Humbar 1 LA1305-F Cerlificate No.: 24BCI0068

Dascriplion ; Anafytical Balance tssued Daw :  Friday, February 23, 2024
Serial Mumbaer: 25408664 Referance Na. @ 229158

IDNe. ! RYG_ENDO01

Manvfacturer ; Sartorius Page No. : 101}

Custernar Name @ ALS Lab

Group (Thailand) Co..L1d. [Rayong Branch:

616110 Moo § T Masnam Knu, & Pluak Dasng. Rayong 21140, Thailal

Calbrated Placs

ALS Leboratory Group (Thailand) Co,, Lid {Ralance Reom}

NEXTCAJ_ paTE o2 i P-’!lg_

616/10 Moo 5 T.Maeaam Khu, APluak Daang, Rayong 21140, Thaltang,

Calbrated By:  Mr.Chonchal Inthana,

Calirgtion Date . Thursday, February 22, 2024 g 1ce Mo.: This calibration was conducled by
uting k-hiouse calibtion procedure number (WHODD)
Based on UKAS LAB 14 . 2018

Malmiogical data : Ambianis Cenditions:

Capacity : 159 g Readobiity: 2.00t 4 Temp : 236°C 3 50°C
Hurmldity ;

Reasans for cafitration Pressure

e npatonen [ Serviee/ Rephiey Ra-epibtanl MSintmatds Eguipment Condiisn; Gol Opergta [ P

Measurement Method

UKAS Publication Ref :Lab 14

Tha measrament uncertalnty stated Is the expended uncertainty which I abained from the standard uncertsinty mulipiied by the
cgverage fac!ar(k=2) ta provide a fevei of confidence ofapp(cmnaley 95% It1s detar mln-ad In aceardanea with the Gulda lo

n {GLUIM). The cali
eallse the Uf\h o i il

to National which

lolhe
Sertarus Matrologleat Specileations

Stnndmd Sysiomaf Un'te (SI] Repo of Telerance came form jist of

TraceabHity:
Madel Humber ‘Descri lon ‘Tmcsah‘\lilg Cetficate Mo ‘Cua Date
YGS011.522-00 _|ssdtortos welsh apt 1 - 50005 E24C504-82200 TGS 123081975 23Aug-2025
MHB-3825D nMHE-DBZSD  DKSH C18231045 23-Aug-2024
This ewlifzale ratat and apply s equipment only. s
Thia aertifizales may rat ba reproducad other Lhan in full excapt with .
tha prior vrriten npproval of he Verificatisn Operation Divislon @) ST . T
Bartrluz {Thalland) Go., Lid, —_ A

Mrebanchal Inthana{Technieal Managa M
SOPFHE33 03 Fabruany 2022 P

MULTIPOINT CALIBRATION REPORT

C Caly 4-Jen-24 Equipmant Hams HNDx Analyzer
Kanufaciure: HDRIBA Modat APNA-ITD
Barlal No. B8G314JIK Equ'pment D RYG_FS0264
C M ledyns AP| Madal 700
Barial Ne, 47
B, Gaa Ci (PPM} 55.88 Cylinder Ne. GrOI27222
Cyfingar Presaura (pal) 41000 Ceriified By Alrgoa Ing.
Carilfiad Osta 0-Fab-22 Expired Date B-Fab-30
Polnt CALIBRATION RESULTS
ideal Actunl NO Emor HO WError NG Aztuat NOx Emor NOx | %Eror NOx
ZERD 00 0.05 0.05 0.05 .10 010 010
1 100 00 82.20 -0.80 -0 80 100 10 0.10 Q10
2 200.00 108.50 -150 -0.75 189 30 03¢ -0 33
3 300.00 29B.60 -140 047 30150 150 Q50
4 400.00 308.20 -1 80 045 800 -200 -0 50
AVERAGE (%) ] -0.03
aGe
e
200
1ce
N H
e 100 =00 30 460
ARl e AENG e A MO |
Celibratsd By Agnroved By

(Mrdiraaut  Bakam )
Flald Emdranmanlal Ezentet (3)

==

(MrBemywin  Jrlranoce )
Agalaznt Qenaral Manager

AL Laboratary G
FORMMNO 06058 REVISIONNO + ISSUE DATE o2manz

Sartorius (Thailand} Co., Ltd.
128 Rara D Rood, Humpewang, Husybowarg, Bnan‘lw?du
Tel: ¢ BB ZD4I-BIET, cem

7 of C

Madel Numter:  LA130S-F
Deseriplion : Arglytical Balance
Seriat Number. 25409664

ik No. : RYG_EN0001
Kanul © Sadorjus

Calibration Results : Without Adjustment

S/ARTORILS

alibration

Cerficate No. - 248CI0RSE8
Friday, Febroary 23 2024
Reference Mo, 1 229196

lasued Date @

Page No, ; 2of2

Repeatabiiity Eccentricity (Off-center loading error)
opro it i the wbBiy o wolghing naacty idunticat ipad Tho o 4 yistdsd by
mﬂm‘mml wionE when e Leme Ia:dwm -mn:mw:mu IEpkces  [reagout of i leadd Le. 147 or T4 ofmaaimim capatdy, placad vt tha
recertacty s D welghing pon bt b ten in vedio n2ch of four ptdiional
exeos) roprdha Rty cuarttarey. ivest prement points { poskians Gefined Dzcorsiig o OIAL R7E).
Hominal Valke : (Low Loag) 10.0300 33,8989 Nominal value ; 50 ’)
1t g 18.0000 100,000 |Toterance 0.0004 ]
Teleranes 16.0000 106.0003
0.0001 10,0080 100.0001 Difference
T 9.9908 100, 6560 1 -
Hermirat Valus ¢ (High Lasd) 10.08000 L00.0002 2
[ ] 10,9000 100,0000 3
Tolarance 10,6000 100,001 s 7 4 )
0600f g B, 5959 JLLN L4 ) 8
.9995 100, 5 -
Stendard Davialion 0.00005 D 00009
Linearity
Th Eaeaniy, siva cadod kng ey aimor, Deecniar s Saviation of I eharaslonsls ourve of & weighing imstumant kom i firear siaga,
Tolerance 0.0002 g
Haminal Valug: Conventional Mass Value Qisplayed Yalua Devigkion Uncartalnly
______ @ 6] {a) fa} i)
a.4) 4.0100 0.0100 0. 0000 9.q00020
0,05 5.6200 0, 0500 0. 0000 0.1
4.} $.1C00 0.1000 0.0080
(A3 §3co0 5000 §IEEE
1 1.0L00 l.UD___UD 0.000% O.
o 2 Z.0C00 2.0000 D.Q__D_GQ Q.
5 5.0000 5,0000 0.000% [N
19 B 14,0000 10,0001 0.06001 0.
- 20 20,0000 20.0001 0.0041 i
o 100 140. 0000 99,9933 -0, 0001 0G.00024
£nd of Repart,
S0P FM 33 03 February 2022
MULTIFOINT CALIBRATION REPORT
4-Jan-24 Equipmant Hama NOx Analyenr
L HORIEA Moda! APHAITO
Sedal Na. TITBYRLL, Equipmani ID RYQ_FBRC457
Calturatlor Manufacturs: Toledyhs AP Modsl 700
Garlal Na, 657
9td, Boe Concantration (FPM) 56,88 Cylinder He. GHI027222
Cylindar Preaaure (pel) 1BOG Corifled By Alrgaa inc,
Ceriffied Dala B-Feb-22 Explrod Date 8-Feb-30
Palnt CALIBRAYICM RESULTE
Idzal Actual HO Errot NO | %Error NO Actuat HOx Ermor NOx {  %Error NOx
ZERO .00 .10 10 Q10 010 01g 210
1 100.00 98.30 -170 -170 o 20 024 0.20
2 20000 198.40 -160 - 80 189.80 -0.20 010
a 300.00 297 20 ~210 £70 298 50 -150 -0 50
4 400 00 338.60 140 D35 400.80 Q6% 020
AVERAGE (%) .69 0.02
AF
%0
260
103
]
[ 164 250 20 <50
P iodpal o ACUZEND e At N g
Calibratzd By Approved By
777 :

(Mrdiest  Bakam )
Flatd Enviranmantal Betantls (3)

(Mr5amyuih  JRirenont)
Apalstant Genaml Manepger

ALY Laboratory Godp

FORM MG FoGott REVISIONNG . |SGUE DATE 02R4N2




MULTIPOINT GALIBRATION REPORT

MULTIFOINT CALIBRATION REPORT

[~ Date 4-Jan-24 qulp Hame NOx Analyzor
Hanutacturer RORIBA Model AFRADTO
Barlal No, THEHWM41 D RYQ_FEME1
Callbratar Manufacturer Teladyns AP| Mods! 100
Gadlal Mo, 7
Sid. Gaa C (PPN} 55.88 Cylinder No. GNO027222
Cyllindas Prasaura (psl) 1600 Cartfied By Alrges inc.
Cerliftad Dala -Fabr22 Explred Cale HErb-30
Polnt CALIBRATION RESULTS
|daal Actugs NG Emor RQ | %Error NO Actusl HOx Error NOx | %Efrer NOx
ZERD Q.00 .10 0.10 .10 810 010 0.10
1 100.00 58.70 -+.30 -130 100.10 310 .10
2 200.00 20100 160 0.50 201.10 116 055
3 300.00 238.70 -1.30 0.43 302.10 210 0.70
4 400.00 39840 -140 -0.40 403,50 350 088
AVERAGE (%) 4.3 0.47
400 L
200 /
200
100
[
4 00 2 30 a0
coeidanl —— ACOING i Aztual O J
Callbrated By Approved By

it

{ Mzl Sakam )
Flald Environmenial Schantist {3)

==

{ Mr.Sareyvih  Jittranont }
Apslatont Qoasm! Manager

ALS Laborakoly Group
FORM HO. F 05056 REVISION MO - ISSUEDATE 0294112

ROTA METER CALIBRATION RESULT APRIL 2024

Dato 4-Jan-24 quip MName NOx Anglyzar
L HORIRA Hodal AFNA-3T0
Gorlal Mo, SEEAWS3E quip o RY@_F50281
Caltbrator b Telatyne AP} Modsl 700
Sarial No. M7
Bid. Gas C tratian (FPM) 535.08 Cylinder Mo. GNOOR7222
Cylindar Prasaure (psf) 1800 Certficd By Alrgea Inc.
Cariflad Dato B-Feb-22 Explrad Dals B-Fob-2C
pant CALIBRATION RESULTS
Ideal | Actual HO Emqor NO | %Emer NO Actual NOxX Ermor NOx | %Emor NOx
ZERD 0.00 0.10 0.0 0.10 £.10 0.10 010
1 10000 98.70 -1.30 -130 10020 0.20 0.20
2 20006 187.70 -2.30 -1.15 201.50 1.50 075
3 300.00 28810 -180 -063 A0200 2.00 067
4 400.00 38850 -1.50 -0.38 450140 1.40 035
AVERAGE (%) .67 0.41
4
) /
208
1%
[}
a 100 2m 300 400
i ldgal  —4-ACWBING  —B— AChRITNOR
Calibrated By Approved By

Qﬁ’?/
{ Mr.Jimwul Sakam )
Flald Envimnments| Eclantlat {3)

=iF

{Mr.Barayulh Jitranont)
Asnistant General Manager

ALS Latoratory Growp
FORM NG, F 05058 REVISIONHNGC. - (S5UE DATE 0204112

ROTA METER CALIBRATION RESULT APRIL 2024

Rotameter I0. Callbration Data Regrussion Rasuit Coofflclent (R}
BRK_F80585 73 Apr 24 Y = 10322 + 2.25 0.0907
BKI_F50587 23 Apr 24 ¥=1.0111% % 16.357 2.0904
BKK_FS0592 23 Apr 24 ¥ = 1.001% + 14551 10060
BIK_FS0504 23 Apr 24 ¥ 100885 + 40762 1.0000
BKK_F51004 01 Apr 24 Y = 0.9826% + 1292 0.99%8
BKK, F51005 01 Agr 24 ¥ = 1.0163% + 0,0633 0.9080
BKK_FS1008 01 Apr 24 ¥ = 1.1534% - 2.9241 0.9069
BRK_FS1007 23 Apr 24 Y= 1.1084% + 2.0017 0.9994
BRK_FS1008 05 Moy 24 Y = 11347 + 21015 0.0808
BK_F51012 07 My 24 Y = 3.0488x - 26,633 ©.6008
BIK_FS1013 07 May 24 Y = 1.0255x- 57741 1.0000
BRK_FS1017 04 Apr 24 Y = 1.0213% + 0,188 1.0000
BKK_F51038 04 Apr 24 ¥ = 10007 + 1.3033 0.0500
BKK_FS1030 04 Apr 24 ¥ = 1.0038x - 13381 1.0000
BRK_F51020 o4 Apr 24 ¥ = 1.003% + 5.7656 1,0000
BKI_FS1021 04 Apr 24 ¥ = 1.0006x - 25.605 0,0926
BKK_F§1022 04 Apr 24 ¥ = 1.0037% - $03.66 0.4980
BRK_F57023 07 May 24 Y 7 14613% - 2,675 1.0000
BRK_FS1024 07 May 24 ¥ = 1.0157% - 1.3362 1.0000
BKK_FS1025 07 May 24 ¥ = 1,0016x - 4.6236 0.0809
BKK_FS1030 01 Apr 24 Y = 0.8000x + 11,357 0.9591
BHK_F51040 01 Apra4 Y = 10121 - 18,203 ©.6008
BHK_FS1041 01 Apr 24 ¥ = 1.0176x + 1.4813 0.0088
BRK_FS1042 o1 Apr24 ¥ = 0.9927% + 1076 0.9905
BKK_FS1043 ol Apr 24 Y = 0.5805x + 13,608 1.0000
BRK_FS1044 of Apr 24 Y= 1.1150¢ - 0.9354 0.0978
PHK_FS0027 06 May 24 ¥ = 1.1281% + 04040 0.8957
PHK_FSD020 06 May 24 ¥ = 10002¢+ 16233 0.9960
PHK_F50029 06 Moy 24 ¥ = 1.001% + 50.848
RYG_FS0167 01 Apr 24 Y = 1.0045% + 10215
RYG_FS0185 01 Apr 24 Y = 1.0061% + 0745
RYG_FS0100 01 Apr 24 ¥ = 0.076x + 3.1487
RYG_FS0654 01 Apr 24 Y- 10054x +0.9%61 |
RYG_FS0665 01 Apr 24 Y= 0070x+ 13603 |
RYG_FS0656 01 Apr24 Y = 1.0035 + 6,078
RYG_F50057 01 Apr 24 ¥ = 1.0233% + 0.6908
RYG_F50056 a1 Apr 24 Y = 0.9805% + 1.6067
RYG_F50850 wapr2d | ¥bosaaxs 13024 |
SGK_FS0135 23 Apr 2d Y= 1.0117x + 4.8838 " Yewoe |
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SGK_FS013B 04 Apr 24 Y = 1.0448x - 0.3684 0,9958
SGK_F$0139 04 Apr 24 Y = {.0086x + 3.1267 0.6088
SGK_FS0140 04 Apr 24 Y = 1.0020% + 75181 1.0000
SGK_F50141 23 Apr24 ¥ = 1.1120x - 0.0619 0.8007
SGK_F50142 23 Apr24 ¥ = 1.0136x + 2.4267 0.9900
SGK_FS0142 23 Apr24 Y = 1.0036x + B.3162 1.0000
Roviow By : Wisheo Che . Approved By : _ﬂicﬁr
(Mr. Wichan Choonharal) {Mr.5amyuth Jitranont}
Enviro Feld Services Manager Assistant General Manager
PagaZold ALS Laboritlesy Group
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63/14-16,67/36-34, Sai Pelchhasem?,7/1, Pelchkazem Rd,
Wallhepra, Bunghohyal, Banghok 10600 Thailand.

NAC Tul; (46) D2-BOOOBIZEIS Foic {60) D2-BEDBAD wwwikanalcs.com w Dl

Ceriificate Mo, COT-037.66
Pagetof2

Fquipment Name: Gota Loggsa? vith Temperatute sensor
Manufacturer Novalyox
Model: 110-WS-25DL 8
Serlul He.: AGGE2
Ho.: RYG_F50544

Custornar Recolved dato: 11 Jul 2022
Mama: ALS labaratory proup {Thailand} Co., Lid Callbration date: 23 Jul 2023
Address: 104 Phatthonakan 40, Phatthanaker Ra., Iegue ¢fate: 21 Jul 2023
ithwaend Suar Lusng. Kecl Suan Luang, Bangkek

10250 Thailand.

Roference Uszd Ouring Callbration Callbration Condition
Suardied Temperature Probe Model. 5TS 100 AS00, Temperaturg: {2323) C

Sor:at No.: 66768200, Oue dnte, 28 kar 2024 Retative Hurmidity: (352151

2.0igital Temperature Indieator Modet OT-1000-A M

1| Seral No. 571407.03591 Ous dute: 22 July 2023
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incheater and  standard  temperatuwre srobs The aumber TT.0038-23. Cortiicate aumber ER-QDG2-
temperature 6010 use was hased on 115 00 22

Noted: The certificate is wali onty o the ilem cakivaled an dale and place of catibration
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. \wm\/ fb/
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NAC Tels (66) 02-86B0812#13 Fax: (66) 02-B6BOBAD wwwijironalee.com
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Xhet Suan luang, Banghok 10258 Thailand.

AECENVED DATE 116 a0 2013

MEASUREH FRT RATE 11840 2023

SULDATE 0302023
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Equipment Name: Bata Logier with Temperature
Sengor

Manutacturer. Novalypx

Modek 110-WS250L0

Serlal No.: ASTBD
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Customer

Nama: ALS labatatary group (Thaifand! Co., L1d.
Address: 104 Phatthenakan 4D, Fhatthanakae Rd.,
Khwaeng Suan Luang, Khet Suan Luang. Bangkok
10250 Thailund.

Reference Used During Calibration

1.5tandarg Temperature Probe Model: $T5-100 AS00.
Serial No.: 667882 00, Due date: 23 Mar 2023
2.0igitat Temperature Indicator #odel; DTH000-4 MK
1, Serial Mo 67140700594 Due dater 22 july 2023

Caflration Procedure

The tamperature calibtation was dong by In-House
calibration  methed  as WI-CL-001  accarding  to
comparisan method with standord digital temperature
Indlcater  and  standerd  tempersture probo.  The
IeMperature sealo Use was hased on 15-00.

Recelved date: 16 Jan 2023
Calibrotion date; 18 Jan 2023
Issue date: 20 Jan 2023

Calibrotfon Candltion
Temperatue: (2343} C
Relative Humidity: {554 1515

Tracenblity
The M results mee fe to the
internationsl systorn of unils {813 through National
Institie of Metrolopy Thailord (NIMT) Centificate
number: TT-0034-22, Certiticate awmber; £R-0092-
22
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ROTA METER CALIBRATION RESULT JAHUARY 2024

Rotarmetor ID, Callkration Date Regmssion Rasult Cosfficiant [R7)
BRK_FS0505 70 Jan 24 Y = 1.0354% + 2.3733 0.9998
" BKK_FS0387 10 Jan24 " y=10166x+ 1505 05007
BKK_F50502 10Jan24 ¥ = 1.00%3% + 12.556 1.0000
BKK_FS0504 10 Jan 24 Y=t004xr 4072 | 1.0000
BKK_FS1004 04 Jan 24 Y= 0.0873x + 13.47 £.6993
BKK_ES1005 04 Jon 24 Y= 1067 + 1,25 0.6008
" BKK_F51000 04 Jan 24 ¥ = 1.1580x - 38605 0.0981
BKK_FS1007 $0.Jan24 ¥ = 1.0247% + 1,6007 0.0950
" BKK_F51006 10Jon2¢ Y= 1,127% + 43827 0.6906
BKK_FS1017 04 an 24 ¥ = 106325 - 0.0701 00988
BKK_FS1018 04 Jan 24 Y= 10450+ 12867 0.0996
BKK_F51019 04 Janz4 Y= £.0019 + 0.4867 1,0000
BKK_F51026 19 Jan 24 ¥ = 0.0610x + 3.0626 09009
BRK_FS1027 10 Jan 24 ¥ = 1.0065x - 4.3786 1.0000
BKK_FS1026 19 Jan 24 ¥ =1.0184x - 37,308 0.0097
BIKK_F51020 18 Jan 24 ¥ = 0.08002 + 2.7025 09877
BKK_FS1030 19.Jan 24 ¥ = 0.098x - 13266 18000
BKK_FS1031 18.Jen 24 Y= 10158 27235 6.0007
BKK_FS1039 o4 Jon 24 ¥ o 1.0047 + 0.0267 0.0007
BKK_F51040 04 Jan 24 ¥ ='1.005x + 36052 1.0000
BRK_F51041 o4 Jan 24 ¥ = 1.0677x - 0,0486 © opons
BKK_F51042 04Jan24 ¥=10029% + 11278 09985
BKK_FS1043 04 Jan 24 ¥=1,0020%+ 83005 ) 1.0000
BKK_F§1044 04 Jan 24 ¥=10738x+12527 | 0.6067
PHK,_FS0027 10 jan 24 ¥ = 1.1006x + 0.3565 10000
FHK_F50026 10 Jan 24 1.0000
PHK_F50620 10.Jan 24 Y= 10017 +8.0124 1uoao'
RYG_F50197 04 Jan 24 Yetgoc 0275 | 10000
RYG_FS0108 04 Jan 24 Y=10024%4 108 1.0000
RYG_FS0150 ‘04 Jan 24 Y= 10243 - 0.3054 0.0089
AYG_FS0654 04 dan 24 ¥ = 1.0520¢ + 01585 .6005
RYG_FS0055 04 Jan 24 Y= o002+ D506 08002
RYG_FS0056 04 Jan 24 ¥ = 1.0086x -2.5420 1.0000
RYG_FS0657 04 Jan 24 ¥ = 10472 41,6228 00990
RYG_FS0858 04 Jan 24 ¥ = 0.0675¢ + 20,263 0.9986
RYG_FS0859 4 Jan 24 yetoomxe10275 | 1.0000
SGK_F50135 1Tdan24 Y= 1.0148x + 28273 1.0000
5GK_FS0136 17 Jun 24 Y2 10173k 175 0.0090
SGK_F50135 04 Jan 24 ¥ = 1.0632x - 3.0034 0.8999
Foga 102 ALS Latoralory Group

" grecian of standerd
* Direttion of Unt Lrder Calsnton
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ROTA METER CALIBRATION RESULT JANUARY 2024

Rolameter D, Callbration Date Ragression Rosuit Coafficiant (RY)
SGK_FS013¢ 04 4an 24 Y = 1.0047% + 1.8667 0.9959
SGK_FSO140 04 Jan 24 ¥'= 10001 + 14,149 1.0000
SGK_FS0141 04 Jan 24 Y= 1411x- 14237 00084
SGK_FS0542 04 dan24 Y= 1.0170x + 03633 0.0999
SGK_FS0143 04 Jan 24 Y= 10840+ 22052 +.0000

Revlew By : Wik ch. . Approvad By : 'ﬂd@r

{Mr. Wichan Choonharat) (Mr.Saraywth Jtlranont}
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Sartorius (Thailand} Co,, Ltd.
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Sartoriug (Thaiiand) Co., Ltd.

136 Rama ¥ Roed, Hoaykwans, Hesfraeng, Banghon 10018
Ter o84 2643 EIS15 . e4mad sanie MSUsn I anatiug coim \} |
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CALBRATION 0425 o . "
(& wemovepsy 1h 5T of Calibration
= of Calibration
WEXT CAL DATE mf@?»j ) odel Number  MSE125P-100-D4 Cenificate No. . 23BCI0414 .
DOeserpl] Semi-mig I; i
Model Number  MSE125P-100-DU Cenficate Mo 238C10114 retion amimicta Balanca issued Date  Fiiday, Mareh 03, 203
P S Sefial Mumbar - DO3310889 ¥ - z04
Deserptioh:  Semimicro Batancs twsusd Date  Friday, Margh 03. 2023 rDrlq sme RYGiEP;GfO?M Refererce No * 204823
SerialMumber 0033108083 . Reference No . 204833 - s
D Mo RYG Ehooos o Feanufacturer Saneriys - Page No zol3
Maruizelure  Sartarius B Page bo 103 Galibration Resulis ; Without Adjustment

Custemer Mame : ALS Lzboralory Group {Thailand) Co,
§

i {Ravong Branch) o Repeatability Eccentricity (Off-center [oading error)
10 Moo 5 T Magham Khu, A Plusk Dagng, Rayong 21140, Thailand. . g repedts

£y 22y bent wn | i sl by b
wany Serias B paced  \eadout STt ibat fe 13 er m st mapi
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Calibrated Flace  ALS Laboratary Greup (Thaland) C:

Reem) P e ezprees repme
G16M0 Moo 5 T Maznam Ithy, A Plual Dacng Rayoryg 21140, Thaland

Homiral Valua  {Low Lead) Homnal value &0 1}

W y i 5 ierans 5
Calibrated By Mr.Chonchai inthana ; Calibration ‘ 9 Tolerance 680015 ]
Calibration Date  Wednesday, March 01, 2023 Prosedure No  This calibration was conducted by Toerance

0000075 g Difterenze
Usirg la-house n progedure nuraer [W-0T3) N
Rased on UKAS LAB 14 2079
Nominal Viglye {High Load) 2
Melrofogical dala Ambients Condifions. ] g 3
Capaciy 320 g Readasilty 8.60001 g Temparature 240°C & B0°C Tolerance i
5

Hurmidity GIO%RH & 100%AH 0000015 ¢ ®
Reusons for calftrolion Pressure R L 6 °
[t Trstataron [ Servce s Repaived [ Raveatamtion st 2 | Conditicn. Dlemdtpeme [ Far Standard Deviatian

et Linearit

Measurcmwnt Method ~ UKAS Publication Ref :Lab 14 T fmmm—; e Dosorons P dovarn of e st o o
The 2 ontainy stated is the exp ety wivth is obtiined hom the standard urconsinty muliptod by the RN 80 G Kganiy NGt [IRTEL B vl of the dhe et fam fng dvsar sizze

covarage factsr (k!:f) ta pro: 3 level of canl. of B is delermingd in aceprdancs wiin the Guido to Tolerance G.00004 g

Expressan ¢f Unceriainty in Meazurement (GUM) Thncabratacn cenilicale dotuments tie tracaadiity o Nations) Standards, which o . - R kS . -
reshee the unit of rreasurement accerding ta the Suaadurd Syst  Unils (51} Reper of Toinrance cama foem Fst of Maminal Vaiue Cenvantianal Hass Value Disptayes Valua Devitan Uncenainty
Sartorivs talolopcal Specificalions

@ tg) L o
at G.01 1602 .
Traceability: 0.1 :
.
Fate! Humbar Dapcriction Traceabilt Colificate Mo. Due Date P
YCE011-522-00  Senoriva waght eet mg - 51609 £2.YCE011-522-00 SPC.RT CO2212565 14-5ep-2003 Ty
MHB-38250 Humidty'BaremeterTemp Lutron MHB22ED OKSH C19220244 S-Sap-2023 1o
206
q6° ) )
i f
Thit carldfitate retsle and eptly Wrs equipment oty 0
This corifisate may nat ba Arer than = ull sxseptwith . S .
Whe: pript writren approval of the Verfigatien Operaton Duwisian [ @ NN T . 1
Sadzrivs (Thaland) Co . Lid A
M
SOPFEEY 03 Fabrary 7632 Wt chonchs: Inyhana(Teonnisat Munagar) | | SO 4 33 03 Pebny 2022
Sarorfus {Thailand) Co., Ltd. s
e Mama b fond. Huaghaing, Husrowang. Basghsh 10310 Q/\?m?g lJ% Sartorius (Thailand) co., Ltd. —— T ? I L’g
s e c Sartorus (hatang) Co, s ; SARTO
: ek 466 7043 84510 , b-mok: Bervice fiafond e Mt com e
HECTIATIS 1708 vl
reviewey . Thosdl
. . . CALRRATICN G425
=z of Caiibration (7 : e
f . . APPROVED BY .okl
= J 2 of Calibration o
Model Numbar  MSE125P-100-00 Cerfficate Mo 238010114 wexr e pate WALEEZ L
Description : Semi-micro Balance tssugd Date Friday, March 03, 2023 Wode! Nomber!  MSE126P-100.0U Cerlificale No. ¢ 24BCI007Y :
Sena! Number (033108903 Refesence No 204833 Descriptien ; Semi-micro Bslance . lssved Date 1 Friday, February 23, 2024
ID Na RYG_ENCOO4 Sariat Mumber : (023108593 ) Reterente No.: 220186 . —
Kianufaet; 3 e i
ulscturer . Saforus - Pagz Ne dof3 . DN, RYG_ENDOO4 .
Calibration Results : Without Adjustmeant . Sartorius Page No. ¢ 1013 )
Repeatability Ectentricity {Off-center loading error) Cuslomer Mame : ALS Laborstogy Group {Thalland) Co., Ltd, [ayang Brasch)
e 10 bty 6F2 wESARG SrebnEn 13 ditplay 5160 Moo § T Magnam Khe, APluak Dasng, Royeng 21940, Thalland. .
* 3 nfted g daenn foad w8 meay
s e e AT AT T slemios e Cafibrated Place | ALS Lebomtory Greup (Thalland) Go., Ltd (Balanee Room)
£16/10 Moo S T, Maenam K, A Pluak Daeng, Rayong 21140, Thakand R
Nominal Vatue (Low Lood} Nominat value 50 ] = ’
a Taleranze 003015 a Callbrated By:  Mr,Chonchal inthana R Calbraton
Tolerance Calibration Date : Thureday, Fobouary 23, 2024 Procsdute Mo. : This cailbraticn wos cenducted by
06080I5 9 Diference Using in-house ealibration precegure, numbar [(WI-003)
! - Qazed gn UKAS LAR 14 : 2019 e
Neminal Value  (High Load) 2 -
e g 3 - etmlogical data ! Ambients Condiions:
Tolerance 4 - Capaciy. 60.7120, g Readshilly: 0.00001/0.0001 g  TJemperatuwe: 240°6  « 0% _
0060015 ¢ 8 - Humldity ; 500%RH_ & 100 %AH
¢ Reasons for cakbralion Prossura +
Standard Dovial:on [ T o JRepved [ Re~caltretiand Mainteronss Equinmant Condifian; ozt opoee [ o
Linearity Measuremant Method  UKAS Publication Ref :Lab 14
Ta GrearTy K53 CabHY Ineoidy erite Destrbes b dewpion of| sipe Tha masprement unesriainty slted |s the expantded wcemunzy which 15 bhlzned from the standand uncartainty muilplled by the
Telarance 0.0001 a coverage factar (=2} b provids a kel c! 4 n( e 5% IUis ired In a-cs,‘rfian.u wth the Culde ko
’ I Exprestion of I (GLIM}. Tha cai cerificaln the to Mationa! which
He Ceorventiona! Mags Vel reetiva tha unit of messtrement moctiding 1o he l‘?&amab—nsl Stardaré System of Units (51 Repert of Teience came form fist of
R Sadterdus Matmiegioal Bpenifcations.
[t i i}
[T i
; Traceability:
i Modsl Humbar _'Description [Troceatifty__ |Cotfieate o, |Dup Date
Y [l
e YCB013-622.7_ |sarctus weigh sol 1meg - 00Gp £2¥0E1L82200 _ TOS |mza081975 | 23-Au9-2028
WHB-3825D) _P@mwmm_ﬁﬁd&sD ThksH 19231845 | 23-Aup-2024
12 - They cortfoate retoty and appty Gls equipment onty. s
THi eadilizate may net b reproduced elher han In i axcept with c 2 fia~d T
the priar wriden spprovat of the Vedfcatsn Operatiyn Didalan ettt
" Sarmdus (Thadard) Co., L. A
Era oof fepont o i i M
: Ker.chanchal inUhanalTechnical Mansser) P
SOP M 33 03 Feiusry 2072 ZOPFR4I U3 Febniary 2012



Sartorius (Thailand} Co,, Ltd.

129 Rema $ Road, Husyiowang, Hudykeang, Sanglok 18310
123 Flama § e, Huaykwarg,

‘for 408 2043 63038 F e

Cerfliffieat

, Barall cam

of Calibration

Model Humber:  MSE125P-100-DU . Cerlificate No. : 248Ci0071
Descrptien: ©  Semlmicro Balance 1ssued Date

Serial Number: 0033108992 _ Referance No. : 228196
iD No.: RYG_ENQDO4

Manyincturer + Sariorius Page Ne. ; 20f3

EARTORILS

Friday, Februery 23, 2024

Calibration Resuits : Without Adjustment

Sarterius (Thalland) Co., Ltd.
il

. Bangknk 10930

Tok +68 2643 A381-5 Faxc: 488 2043-03T, - mall Lomica DAl tonks.com

Model Numbar :
Dascription :

MSE125P-100.0U

ﬁiﬁ@@ﬁ@ of Calibration

Sembmicro Balance

Seral Number: 0833408683
1D He, ¢ RYG _ENDOD4
A :  Sarorius

SRTORILS

APPROVED BY p«ﬁ’

Ceticate No. - 2680 9pr CaL prsHIO s

issued Date :
Refercnce No. : 228168 i
Paga No. : 3ef3

Calibration Results : Without Adjustment

Repeatability Ecceniricity (fo’cenlerioading Eerror) - — -
Repeatablity Eccentricity (Cff-center Joading error)
T e otk g Lo ciyplay raaily idanical IoLIS byt
e, the samo e witndy seriar it placed mdeulem-mua mw:udmnmn n;auy,ph:-mw display noarly JenSeat ressecis - ——
lrepeatecy on bre weighng 2an ks the same marner. The standand deviakion i used fo FER T mmsumuumammemmm. asurementseres i plited  [reatkiul of b ad. 4, " ,
RIpIBIS MO LRY quantatiely. tpoaions ducond R TpRalacly 0 21 WHEIAD P40 41 196 32me mannir, nmlmrwmmh:’u:mm mwmu:' o o Ly masiin COACHY. lecvdi e
BXPIPES rpROCLS S AR e | moasumement points | poskions dtfined Accesting to CIAN. 7).
Nominal Valua ; (Low Load) 5.00803 50.00003 Nominal valus ; ] X
5 [ 5.0000% 5000003 Tolerance 0.00615 g HNominal Valua @ (Low Load) 100, 0000 N Ivalun - 50 g
Tolerance 5. 00003 50.00002 9 108.0090  lyolerance 000015 9
0.000015 g 5. 00002 50.00003 Difference Tolerance to0.0000
. 00001 50.00003 _ 0.000015 g 100.0000 Difterence
e 160,000
Norinal Value : {High Load) 5, 00002 50.00303 B0001 ) 1 =
&0 a £.0000% 50.00003 3 | 0.00000 Nomina! Value : (High Load) 100.0000 = = -
rolsrance 5.0000% 50.00002 3 ry 100 g 100.0001 3 -
0.000015 g 5.00002 S0.00003 o Tolerance 108.080% 3 z _4 ] -
F.00002 50.00002 b 0.000015 g 100.0090 (i 5 -
idc.og00 -
Slandard Doviation 0,000008  0,000005 oe.00 Z LN
_ _ Standard Davistion 0.40003
Linearity e
The knunerly, Ao catad Fnosrty e, Duscriber e Eaearsicpe. Inea"ly
The Envary, i fpivak
Tolerance  0.0000¢ g - s e * Ve foraspe
Toleranca 0.0007 it
Hominal Value Convantionai Mass Valva Displayad Valua Crerviation Ungertalnty W v
Hominal Value Gonvenlional Mass Vaue Dlaplaped Valup Deviatio L
[y ) o) @ @ are fadn Uneettality
9.0% 0,01000 T.91060 .00000 §.000024 L] )] o o] ]
6.1 5.10000 T.10000 0. 50600 7. 000025 65 65,0000 65, 0006 4.0000 §.06015
T 1.56000 ©.00000 0.00060 5. 060027 70 70,0000 70,0606 7.0000 0.00015
z 7.00002 7.00007 0.00600 §. 000028 75 75,0000 75,0000 0, 0001 0.00015
5 5.00002 5.00003 G.00601 5. 000031 80 B0, 200L 80, 0009 -5.0001 0, 00016
0 30, 00603 70. 60004 0.0000¢ 3. 000036 85 §5.0001 85,0001 0, 0000 .00018
20 720, 60602 0, 00002 0.06006 7. 000048 20 90.0001 50.0001 0.0000 T, 06017
30 30.00604 30, 00063 -0.0000L 0,060055 95 55.0001 35.0001 0.a000 9,00019
11 40.00005 40.00003 ~0.00062 0.000088 100 190. 9600 100. 0000 0.0000 §.00024
50 55.00002 £0.00001 ~0.0000L 3.000089 110 110, 0600 110,600 6.0080 0.000%6
. 120 T35 5500 128.0000 §. 6000 0.60026 |
]
End of Repart.
S0P FM 33 03 February 2022
S0P FM 33 03 February 2022
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO, LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY B,

SITHIPORN;
28y Sirmthorn Read Banglumis Songpiud, Bargkok 10700 Tharens Avsnciaies
Tol 46624338330 Email- culibration@zithiphiornaom

A51-2041 Snthorn Kood, Bangoumyy, Bangpiud, Yangiek 1700 Thaignd
Tet 16 2433 6331 el colibrotiengesittiphorncom

ML 1Y
Caunkasuprn

HSCTLTE 3100
CAMBRATION 0354

Cerl. No. :+ ACC24008
dob No, @ VOGTACO058
Fages D zor}

Calibration Frocedure : CP-AC-03

Calibration Certificate

Equipment : SOLD CALIBRATOR Calivration Metho :
Manufactures : RION o N : X
anufactimes o This equipment was satibrated by follow on {EC-60932-2003 Standand,
Model : NC-8 The sound pressure level, requency and total distortion of the sound calibrator was measured using the referente
Serial N 35002736 migrophone.
1D No.: RYG_FS0496
Copdition of this result of ¢alibration @
Condition As Fourd ¢ Goop 1. Reference Standard Instruments :
§ 5 . . Insienment Mg BeriulNg, Lerl N, Pue Date
Custamer : ALS LABORATORY GROUE (IIAILAND) CO,, LTO. Wavelorm Generster ISR MYSZI02742 EF-DOI0-23 07-FEB-24
109 PHATTHANARAN 40, FEATIIANAKAN “0"\?' Digital Mukitneter 3M461A  MYSI2010  EELBP 300266 13-FEB-24
LI A TG, B . i
KHWAENG PHATTHANAKAR, KHET SUAN LUANG, Digital Mukimeter IMEIA MY532200%6 BiJe026?  13-FEB24
BANGEOE, 16250 THAILAND. Digitat Mulimeter IM6IA MY60024273 UP3I26E  )4FER-24
Programmable Aticauator MAT-1070 62100714 EF-0013-23 08-FEB-24
Condenser Microphone 4180 29771900 AA-1001-23 14-FEB-24
Locatlon ; . st P Measuring Arpifer NAMIKAL 34360495 AR30G2-23 14-FED-24
Ambient Temperature : (23823) *C Audio Analvzer AVR-3360A  VT44BE0GY EF-0012-23 16-FED-24
Pressure : CieL3 3, kFa
Relative Humidity : SO0 £20 ) u, - e 2. This result of calibrarion was found accurate as shown on date and place of cabibration for this calibrated item only.
% !1' f.tﬁ 3. This cenificie is troceable o the intemational system of unit maimtained at ;

Received Date :
Calibration Date 3
Date of Issue :

Calirrated by :

19 JANUARY 2024
26 JANUARY 2024
29 JANUARY 2024

Nuthakom Pisutpaison

3.1 Nationat [nstinnie of Metrology (Thailand).
3.2 Thniland Instituie of Scientific and Technological Rescarch {TISTR).

Approved by @ 7@&

{ Thapakul Pelchurwi

This eertificate is issued in acgordance will the nequirements of ISQAEC 17025 standard. may nat be reprodoecd

other than in full, except with the pror writien opproval of the hiead of Calibration Labanvary,

o Bt .




SITHIPORMN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN;
563401 Sininatsarn Raad. Bangslivey, Bangphutl, Songhsk 10700 Thaiand FERLLATOR

Ter+E8 2432 2331 £mal sesibrotic

phemeem 51118
TALIZMATION 2384

SITHIPORN ASSOCIATES CO., LTD. S
CALIBRATIOMN LABORATORY SITHIPORN, 3
LIBR %,—\-

)
2314511 Bieinthorm Ruow, Gangoumnes, Bargphud, Sarghak. I67E3 Thaitane
Tel 468 2479 BYY

=
e sithiprem sam CREMTRIN 200

Cert. No. : ACC24008
dob No, VCH7AC0058
Pages  ; Jofd

Resnll ol calibration ;

1. Seund pressere level

Specified sound Measurcd Deviated Accepance
pressie Jovel valuz valys Ungeniginty limit
(dB) td2) {dB) () {dB)
94 9398 -0.02 0.4 040
2. Frequency
Speeified Measured {leviated ACEIPICs
Frequency value volue Unizriadinty Timit
{ite} {iiz) L8] %) (%)
1000 0006 0.0 3 1.0
3. Towal distertion
Mensured volue (46) Uncenainty {95 ) Acceprance Boit (% 3
083 G.10 30

The reported uncersinty is based on 2 srandard uncenainty multiplied by coverage Factor k =~ 2

or any value folfowing calenlaion,providing 4 lavel of confidence of approamately 95 %o

—————— End of Calibratien Certifleate

Cert, Now ;s ACE24093
Pages @ lofE

Calibration Certificate

Equiprient : SOUKD LEVEL METER

Manufactorer ; UON

Aodel : NL-42 ¢ Microphone UC-52 7 Preamplifier NH-24
Serial No.: 0734225 / 145272 734370

1D No.: RYG FS0030

Condition As Found ; GOOb

Customer : ALS LADORATORY GROUP (THAILANDCOL, 11D,

104 PHATTHANAKAN 40, PHATTHANAKAN ROATY,
KHWAENG PEATTHANAKAN, KHET SUAN LUANG,
BANGROER, 1025¢ THAILAND.

Locution @ -
Ambient Temperature ¢ {230 =3 ) o

Pressure 3 100323 kPa v

Retative Humidity : (560 £20 ) . __—:f{':@
il

Received Dute ; 19 JANUARY 2024 Hhlss

Calibration Date :
Date of Issue

2520 JARUARY 2024
2% IANUARY 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by : ?" )4/?//("-’

{  Thanakul Pelchural )

Thiz certifiedte is ixsed in aecordance with the requirenients of ISOAEL 17025 siandasd, may not be reproduced

cethret that 4 fll, exeept wath the prior watien approvil of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO,, LTD.

GCALIBRATION LABORATORY SITHIPORN;

ASTATI Sirintran Bood, Dangbureg Bo

SITHIRORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN;

frud Bangkek, 19300 Theing B y 4514341 S-tinthomn Rosd. Bangbumng Beaipud. Bangok 10760 B : 2
Telegh 2runEsa feeed ed charngam e T 015 Tos+E52433833 fmcd colvrton@athphsm cem e
Cert. Ne. 2 ACL24093 Cert. Mo 1 ACL240Y3
ot Ko, 1 VO6TACHISS Joh No. 1 VOETAC0058
Pages. : 2efl Pages HcE 18]
Calivration Procedure « CEAC-0
Snmmpry of Mepsurement Besils &
Calibration Metkod «
This cquipment was calibmted by follow on IEC-61672-3 (2013) Standurd for sound level matsr (SLM), Uncertalnty Mastmum-premitied
Tim SLM hiaed tests to Avoustical and Elecrical signal wsts of frequency weighting with Anechoie chamber and Referenee Parameter @ uncertstozy of
Srandargd Enstruments, measurement (d)
For testy resudts of vach itzms ware madz by ohservation of each Inswursonts display and alto with SLM's display. 1. Absoluste sansitiviey 0 A
2. Selfpenerated noise 0.2 MNiA
Conditios of this result of calibration : 3. Acuastical signal tests of frequeney weiphitings
1. Reference Sandar Instruments 1251z 0.3 0.6
Instrament Mael Serlal No, Cert. e, B Nate 1000 127 03 0.6
Wavcfonn Cieneratar 13210A MYARQE2076 EF-000%-23 D7-FLEB-24 %080 iz 03 07
Wavelorm Generator 335198 Mysaszvaz D-FED-24 4, Utoctrical signal fests of frequency weightings
Digits! Multimeter IMBIA MYSI220104  EELOP M0266  13-FEB-24 For 16V im s T s LY
mita Eile 2003 R ETR ~FED-
Digita} Multimeter 3HGIA MY53220036 LBP 290266 F3-FED-24 For >4 kHz to 10 k2 03 0.7
s e M T4 HBM ~FLB-2
Digitat Mui::m,mr \{34:6': A {;ﬁ::)ﬂu:l:& i IEFUI;!lf{;‘Ii&G B-FLB-24 Tor 10 Wiz 10 20 Witz T 0
'roy fetial MAT-1070 2 CE-0011-23 03-FLB-24 N
Programmable Atterastor A . H § Frequency and time weiphtings of 1 kHz .2 0.2
Condensar Mictophone 4150 2077600 AA-TOOE-23 H4-FED-24 I : e Y ol
. Long - torm stability .
Measiring Amplifier NAMIKAL 360405 AAOOZTF  H4-FERS B ITMIERNY
7. Level limeanity on the reference lovel range 062 0.3
2. This pesult of calibration was found acoutals 25 shosn on date =nd place of ealibration for this eslibnaed item only, 8, Leved linvarity incloding he level sunge cantrol G2 0.3
3. This cenificate 15 tracesble 1ot inzmatiossal system of uikit mautained at 5 Tone burst response el 03
N . . Peak O zoand Tevzl 02 0.5
31 Naziona! Institute of Metrology U haiboxt),
) e i1 Overtosd indicstion 0.2 0.5
12 Thohnd Insumte of Sciemific and Techaelogizal Ressarch {TISTRY
i High level stabehry OF 0.4

o A




SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN; CALIERATION LABORATORY SITHIPORN

b £ " . " " ssenciates
A A5t Sintharn Road. Cangbumru, Eongpiud, Cangkok 10700 Thailaid atsociates LA :::j;;{;::!n:;:;n R”:&?;T-T:&Ez;igﬁf:‘c gf::‘gck::nmruu Theiiond @enCIaies prrr i
Tol 464 2433833 Emai cokbration@aith phorncom wﬁmmom "’ HoratianfRolthighe s CAUSRATION 0384

Cort. Ko, : ACL24023

Cert.Ne. : ACL24DE3 JobNo. & VEEIACHISS
Juh No. : VCETACDOSS Papes 1 5ol
Pages  : 4of 8 4. Efectrical slgnal tests of requency weightings
Weighting nevwark response with relative 1o 1 kHz.
Hesult of calihention :
Frequeney Deviation from various [regueney weighting response curve (dR)
1. Absolute sensitivity H Accept
W i Flay C-wiight A-weight mfp _n"w
Relerence Measured Acceplance Limits
Acoustic Signat Valsc Deviation Limit L7} 03 00 0.0 2.0
(am) (d) (d8) () 125 Ll 61 b0 =1f
93.9 193.98) 93,9 00 103 20 20 0o 00 =15
500 0.0 Q.0 0.0 =I5
1600 0.0 o0 0.0 =10
2. Self-generated noise 2600 o0 rYs o0 )
L1 Normat test 000 o0 o0 00 Y
Measured Value 8000 0.0 0.1 0.1 +5.0
{dR)
214
5. Frequency zad 1lme welghtings at | kiiz
2.2 The micsophont of the sound kevel meter was replaced by etecrrical signal input device. 5.1 Frequency weightings at 1 kHz
Frequency Measured value Anticipated Measured Deviaed Accoplance
Weighting (dB) Frequency Value Value Value Limits
Weighting
- wsight L6 {dB) {dB) {di) {63)
A v weight X 4.0 0.G +10.2
C - weight 17.9 weigh bl >
C - weight 4.0 940 0% £0.2
Fiat 230
Flay 5.0 24.0 0.0 +0.2
3. Acoustlcal slznat tests of frequency veightings 5.2 Trmc weighting ot | kHz
Moter free-fictd acoustic respunse at a level of 84 dB -
Anticipated Measored Deviated Aciopiance
Frequeney Deviation from various frequency weighting respenze cuive (di3) Frequency Valee Volue Value Limits
Weightis,
{ilz) . . Aceeptance phing Ldi ) {dB) {dB} (dB}
Flat Crwight A-weiply Limits Tast 240 210 o0 Y
125 0.3 0.1 0.3 1.5 Slow 24.0 240 0.0 +0.1
1000 0.0 0.0 00 %10 Leg 94.0 910 o0 0.1
5000 -1.1 (.9 -0.9 5.0
6. Long - term stability
SLM Display § SLM Display | Beviawd Acceplance
at initial at final Velue Limits
fdi} {481 {did) (48}
A v weight 4.0 94.0 0.0 +03

o Bt i Ll -

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

. DU satsh-231f1 Sainthor Reod, Bangium, Bangpkas Sangkok, 10700 Tharaad arLovintes
AG1-451f1 ST RODY Bongomny, Gangpluc Bonghok 1G0T Indkand ] 3 Tt 65 2433 8331 Errai calioroiong@ ihipharn com
Tel 60 2437 B £moil, cobarotionsithephsm com 35"&“‘;’:;‘:: CAUBRATION S1H

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

Cert. No. : ACL24083 Cert. Mo, : ACL2093
Job Ne, @ VC6TACHISS Job No. : VCETACO05E
Poges  : 6of8 Pages @ Tof&
1. Level lincarity on {he reference el range & Level linearity incleding the fevel ruape contrel
Anticipated Measured Deviated Acceplance
Astigipated | Measured Daviated Acceptance Range Value Value Value Limits
Value Value Value Limits
{di)y {dB) (did) {3}
(a3} (dB) LdB ) (6B)
1370 1370 00 Y Ao Ealll 540 %0 211
136.0 136.0 0.0 %31
135.0 135.0 0o ) 9 Tone burst response
134.0 134.0 0.0 +11 Time Toze burst Anticipated Meastred Devined | Acceptance
13).0 133.0 0.0 + 1. duration. Tb Cyele Value Vatug Vaolur Limits
1320 1328 0.0 511 Weigling {ms) {dn) {dn} (dg) dB)
131.0 131.0 00 413 0.25 1 105.0 167.9 -0,1 1.5;-5.0
1299 1299 o0 =11 Fas: 2 8 1370 170 0.0 10;-25
(319 1240 99 bl 200 800 1340 1346 0o 0
1129 1120 98 211 ] 2 5 1050 1050 0.0 1550
114.0 114.0 a0 £1.1 Slow 00 00 276 8 oo o
20 Lno o il 0as 1 0.0 059 0 15150
0 240 80 21! SEL 2 ] 108.0 108.0 0.0 10325
B0 950 0.0 1 1.1
Mo 90 00 11 200 B0 128.0 128.0 0.0 +1,0
89.0 32.0 0.0 1.0
o £10 0y 2Ll 10, Peak C sound Tevel
79.0 19.0 0.0 21
740 740 0.0 =11 Number of' eycle Anlicipated Measured Devisted | Acceptance
9.0 62.0 0.0 s 1,3 in Value Valug, Lepeak Value Limits
64.0 610 00 =1 1e3 signal (4B} {dB ) {dB) {di)
390 390 .8 1 Conlinvous 1330 133.0 00 *149
0 339 s =i One 136.4 1362 02 £10
0.0 49.0 0.0 =1l
40 539 0.1 + 11 " — -
o oy . Y Number of cycie Anticipated Measured Deviated Aceeptance
390 e Yy T in Vafue Valug Value Limily
00 PP o .Y Losisigmal can) (dB 148} (d3 )
200 85 01 14 Continious 1330 1310 [ +2.0
8.0 280 0.0 11.] Positive half cycle 1354 135.2 0.2 2.0
10 210 0.0 =11 Negative half eyele 1354 1352 0.2 +2.0
26.0 260 0.0 210
iR 2350 0.0 1.1

mAAA Fi R

i e . B B A




SITHIPORN ASSOCIATES CC., LTD.
CALIBRATION LABORATORY

451 431 SerinthormResd. Bongbumig Bangpir) Bosgbed 908 thotand
Tol 466 2403 6331 fmal calbrationditnphem,

SITHIPORN; g

voiates

HLL ISR 37625
CAUSRATION £354

Cerl No. 1 ACL24093
dahNo, : VCGTACHSS
Pages t BalB

11, Overload indication

Measured value (4B ) Devinted Acceptance
Positive MNepativg Valug Limits
onc-halfeyele | one-halftycle {dD) {as)
39.6 89.8 0.2 1.5

12, High Jevel stabiity

SLAM Display | SLM Display cviated Acceplance
Frequancy At initil at final Value Limits
Weighting (di3) (dB} (B (dB5)
A - weight 1376 137.0 0.0 0.3

The reponed baeosteingy 15 based o a standard wicenamy mukiplied by coverige factor & = 2

or any value following calewlstion providing 2 lave] of confidonce of epmoximately 95 4a

e End of Calizration Certilicate —

7 At -

SITHIPORN: SITHIPORN ASSOCIATES CO,LTH.
e CALiBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. 1/
lab No. 1 VCE6ACO035
Pages : TofB

Calibration Procedure : LP-AL-

Cakibration Method K
Thus equipsmient was calibraed by besed on JEC-61672+3 (2013) Standard fof Sound i__wzi meter (SLM)

Fhe SLM had iests 1o Avoustical and Plectrical signal tests of fréqueney weighting with Aned

hoie chamber and Reference
Stanard Instniments.

For tests resulis of each Hems were made by abzenation of each nsimménts dit SLM's display,

Conditios of this result of calibration :

¢ Reference Standard Insruments .

Insteument Moge) Serlal o,
Waveform Generator 33204 MYt e
Wavefor Generatin kRN MYS2HRMY
Digital Muldmeier A3361A MYS32n
Diigital Multisister I2AB1A MY SI220076
Digitst Multimeter FH61A MY6H24273
Programmable Attenuator MAT-HIT0 62104114
Condenser Micrephone 4180 2917900
Meaeuring Amplifier NA-TKAl 34560492

2. This result of calibration was Krund secorate ns shown on date and place of ealibrali

3 Vins certificats is raeaable to d

nternational system of urit maintainerd a1 s
3.1 National Instieate of Metrelogy (Thailzad).

3.2 Thatland Tnstitnte of Sefentife and Technale

QF TR 1203000

SITHIPORN ASSOCIATES CQ,LTD.
CALIBRATION LABORATORY

4514511 Sidnthom Rd Bsngbumm, Bangoiud Bangkek 10700 THALAND,
Tei(-2435.8800 Fax0-2433-1679 e-maitcal-certerdsthiphoracom htip/fweavsithphom.com CAUDRATION G353

Cert. Kn. : ACL2I24%
Pages @ 1offf

Calibration Certificate

'
Equipment @ SOUND LEVEL M.
Manufacturer : RON

Moadel : NLA2 Mizrophoné UC

Serial No.: 00734218/ 146637 363§§

D No.: RYG Fseonl

Conditiom As Found : GOOR

Customer 2 ALS LABORATORY GROUP (THAH AND} C HEk

105 FAATTIANAKAN 40, PHATTHANAKAN ROAT
KHWAENG PEATTHANAKAN, KHET SUAN LU
BANGKOK, 10250 THAILAND

Location ¢ -

Ambient Tempersatere ¢ (23023} {
Pressure : [ LR | kP
Relative Hundity ¢ {500 220 i
Reeeived Date : 13 JULY 2023

10 AUGUST 2023
HEAUGUST 2023

Calibratios Date
Date of Issee :

Calihrated hy 1 Nathakomn Pisutpaisan

T et

1 Thanzkul Pechurai 3

Appraved by

Thix egrtsfiente is issued in acordance with the requiremems of ISOHC 17028 standard, mugy not be reprodeced

other than sa fl]. except with te priar s ntten approval af the biead of Cabliation | abaratery

QE-TH] 202006

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
prrerbare CALIBRATION LABORATORY

Continnation of Calibration Certilicate

Cert, Na. ¢ ACL23249
Joh Mo, VO60ACDESS
I"apes HEN ki

Summary of Measuremeni Hesult i

Muximum-permitted

Parameter uneertalnty of

measurement {B)

1. Abzolule sensitivity NA

L NA

2, Setf-penerated noise

3. Acoustival shgnal tests of frequency weiphtings

12511 < x]
1000 He v 0.3
2000 11z v K
4. Electrizat zipnal tesss of frequeney weightings
Fer 3013 104 kilz v 4.
Tor >4 ki w 10 klix ¥ . 4,3

For > 10 kldz to 20 kHe

5. Frequency ead ime weightings at | kHiz

6, Lonjs - 12 stabiliy

7. Leve! limzarny on the reference bevel ranpe

$ Level Hineurity incloding the bevel rnge contiol

9 Tone Burst response

L. Peak O cound level

ENRAESENESES N

V1 Dverload mdicabon

13 hish leved sabitin

Mg Paze Tl evaluation by eich paramerer,

wilk by ceidered fege

(G110 T RETER{E TR

> Bt -



SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
Hremeiers CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL2324D
Joh No. = YC66ACHIES
Fapes H $olB
Resnli of culliration
1. Absolute sensitivity
Reference " Acceptance
Acoustic Signal _ i ’ E__i;nil
{dB) (gBY - jiv(dB).: o (dB}
935 (93.98) 08 [ s

2, Sell-generated nofse
2.1 Normat test

Measured Value
{4l )
233

2.2 The micraphone ef the sound Tevel meter was replaced by glectrical sige

Frequeney Muasured value
Weighting (€13
A~ weigln 14.8
€ - weight 19.7
Flat 25.7

3, Arousticat signul tests of Eregquency welghtings |

Meter free-field acoustic response al a lovel of 84 6B

Frequency Deviation fom Yurods freqicdey Weighting response curve (B}

(H2) . el DA Acceplaney
Flat C-welht A-weight .
Lituls
125 .7 0.8 a8 4 1.8
1000 0.0 [iXE3 0.0 + 1.0
K000 0.2 0.3 0.3 15.0

QU TS 104020003

7 AL

SITHIPORN. SITHIPORN ASSOCIATES CO,LTD.
s CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL23249
Job No,  © VOGATONES
Papes 1 Onf8

7. Level Iincarily an the refezence level range

Anlicipated Mepsuned Dcyin_:cd Accepance
Value Vaue | " Vahig | Limits
(dB) {dn) (dBy.. i ¢dn)
137.0 1370 |- 00 3
1360 1360 | 00 L ALY
135.0 135.0 0.0 R
134.0 1344 0.0 311
133.0 1330 0.0 i1
1320 1320 0.0 411
131.6 1310 0.0 AN
120.0 129.0 0.0 +1.)
1240 1240 0.0 413
1150 119.0 0.0 £1.1
14.0 140 0.0 + 1.1
3090 109.0 (] B
1040 1040 0. s 1.0
0.0 990 04 =11
94.0 940 o0 +1.1
880 59.0 G0

54,0 ¥4.0 o0

7.0 9.0 0.0,

74.0 790 -

9.0 69.0

440 610

590 50.0

540 539

9.0 45,0

444 44.0

35.0 189

34.0 340

nn 269 01 11
39.0 9.0 00 zil
280 280 0o + 1.1
27.0 27.0 00 111
260 26.0 0o + L1
250 2500 00 s11

QE-TH12HAR-0I0M

o A

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
prmrlane CALIBRATION LABORATORY

Continvation of Calibration Certificate

Cerl, No, 1 ACL23IY
Job No. : VOS6ALTIDRS
Pages  : Sofd
4. Elecirical slanat tests of fregquency weightings

Weighting netwosk response with relative to 1 ke,

Frequency Deviation from variaus ipkiting sesponse curve ()
{Hz) . “Acceplance
Flat C-weight SRS
DA S Limits

61 00 I R % ey

1235 0.0 00 0.0

250 0.0 154 [1X1)

500 G0 0.0 0.0

1000 0.0 oG 0.¢

2000 0.0 0.0 0.0

4060 0.0 0.0 3.0

8000 0.0 (3] 0.1

5. Freguency and time welphtings af | ke
5.1 Frequency weightings a1 1 kilz

Amticipated | Measured Deviated | Ac
Frequency Vatue Value Valug |-
Weighting (48} (a8} ny
A - weight 4.0 94.0 R 1
C - weight 53.0 i :

Flat 94.0 94,

52 Time weighting at LxkHz

pated | Messied Deviawed | Acesptance

Anl
Frejquency Value Value Value Limits
Weighting ) {48 Ldn ) [KUED)
Fast 24.0 919 [] +1
Slow 94.0 4.0 0.0 =il
Leg 94.0 94.0 0.4 =01

6. Long - term Mabiilty

SLM Displey | SEM Display | Devinted Acceplance

Eregcney o infliat ut final Valug Limits
Weighting (48} (a8} Ll 3 (dn)
A - weight 24.0 04,0 a0 9.3

QE-TS12-M4-04-020004

> Bofelhe

SITHIPORN: SITHIFORN ASSOCIATES CO,LTD.
aret e CALIBRATION LABORATORY

Continuation ol Calibration Certificate

Cert. Ne. @ ACL23249
Jub No. ¢ VUGACODES
Pages  : Toff

#, Level linesrity including the level range contral

Anticipated | Measured Deviated Acceplancy
Rumpe Value Value V. Valie Limits
{n) ey [ fasy ] cam)
Aute 94.0 94.0 . on - E3A
4. Tane burst response
Time Tone burst Anticipated | Measured Dévidted | Acceplance
duration, Tk Lyele Valoe Vilue Value !_inr_ﬁu_
Weighting | {ms) (dit) (an) tap) | By
0,25 i 108.0 10879 -.1
Fast 2 8 1170 117.0 . 00
200 &00 134,0 1344 (1.0
Slow 2 13 L0E.0 108.0 [eX)
200 B00 I27.6 1276 [Llt]
025 1 0.0 IEH -1
SEL 2 8 1080 L08.0 [1X) :
200 500 1280 1281 0. AN
0. Peak € sound Jevel
Number of cyele Anficipated ! Di:\‘iliicd Aceeplance
in Value - Valpe Limits
test signel (dn) ¢dn) Ty
Canlimius 1336 [LX(] 230
One 1364 -1.1 43,0
Numnbrer uf vycle Anticipated | Muasured Deviated | Acceptance
i Vilue Value Value L.itmits
test signal (di3) (di) Ldi3 } (d5)
Conlinums 1330 1330 .0 =10
Pogitive alf cxcle 1354 135.2 0.2 22,0
Negative hall eyele 1354 1352 0.2 £2.0

[ R R ]

7 A




SITHIPDRN,; SITHIPORN ASSOCIATIES CO,LTD.
' ‘ CALIBRATION LABORATORY

LR I B

Continuation ol Calibration Certilicate

Cerl Ne. 1 ACL23249
Job No. : YUBSACUOBS
Papes @ BolR

1. Dverload indication

Measured value (A1 )

Positive HNegetive
onehall cyele | one-hallcycle

89.6 £0.8

12, High level stabflicy

SEM Display | S1 8 Display Deviated
Frequency at iitia) at final Valug
Welghting (AR Y 14B) (dity
A - weight 13780 137.0 00

End of Cetlbration Ceriil

(IS8 RS RIE NI Ik ]

TISETIS 105
1 AEHEATION 33T

TUTIETR

FIAILANENSTITURE OF SOENHTR AND TECHNOLUUIC AL BESEARUH (TISTRE

Hequest No, 3-070232 MTC N

BP. 1780167

9 Power Amplifier Brii&K per 2706 $N 1517650
1O Spedier Tannoy Limited, Grew Bovaie British Patent No. 115306

TE Degnal Mulimeter Apdent 313401 A SN MY 43005566

2. Programmable Aesunior Tanagzawa THA-3DIA SN 2212

Calibration Procedure

This instrumment was calibrited by wing cahbeiion proceduses no CP-162-07 and CF-02-03, witich
were bused om 1EC 6167203 Llectrodsoustics - Sound Level Meters - Pant 3 - Periodie fests (20133, These calibration
precedures were relaed 1o e electrical nid acosstic signal tests, The electrical srnad f2st was carricd out with ahe
dirzet mensuremant aiethad. The acoustic signal vest was prformed in an anceiols rootn with tie comgrarisen
meastrement tnghad

This snstrusent bas bren calibrated agninst standards ssainuned af the Flectricat anct Elecironic Standards
Labordory (ELLY, wheh sre traveiitde o e Intenstional Sysiom of Units thaough the National Ingtitate of
Metrobogy FThaitad)

The infonnation on actut readiag is attachied herewith snd the uneertaisty Simus quoted refer 1o the

nwasired values only

The reparied expanded uneemainty is based wpon w stasdand unceaamty multplicd by 3 eoventge f

k=2, providing e fevel of confithenes of approssmately 955,

Date of Cakibratisn

23 Feb 207

3 Mar 20M N

TETR

TELTISIRIS FTOS
CALIBRATHON (637

THAILAND INSTETUTE DF SCIENTIFIC AND TECHNDLOGE AL RESEARCH (TISTRY

Reguest No. 21-674232 MTC Ne, FEL. BF 1780167

CALIBRATION CERTIFECATE

Submitted by ALS Lahoratary Growp {Thailand} Co., Lid

Address 104 Pharthanukan 48, Phatthunskan 4., Ksvacng Phathansken. Khet Suan Luang, Bangkek (0280

Crlfbrated ar Flectrreat and Electronic Standande Lubonttory. Industsial Metrology and Testing Servier Centre

81 1€, Bunppoo Industrial Eatate, Sukbwmvit Rd., A Muang, Samadpeakan 10260.

Lastrument Calibeated : Ambient Eavironment

Description Sound fevel Meter Temperature 23 3)°C

Manufacturer . o Relative Hemidity ST I5YE

todel NL-32 Ambizn Pressure SHIGLA25S LAk ki

Serial Now GO0 (BRYG_FS04943

Microphane S UC-52 Ne 188466 ok fare s P H

Preamplifier :NH-24 No81 735

Stundsrds used ¢ . UL LY

1. Band Pass Filter Waverck 7824 S 0010494

222 15
2. Condenser Microphons BrieteKjur 4180 S/ 2850471 e

3. Dexude Aticnumtor Ando Al 205 5

¢ BOS63607,
4. FusgioniArbitrary Waveform Coneraar Apilent 332204 SN MY44042668.
3 Dugiral Function Synthesizer NF Electronic Instruments DF- 1934 S 122037
& Pugital Multimeter Fluke $320A SN 4035007
7 Prstanphione Hien MC-12 S8 0402446
8. Measuring Amphitier Bricld Kier 2636 SN 1537484

xate of Reeelpl M Tan 2024

Date of Calibration 23 Feb -1 Mar 2024 14

by NS
ﬁq'TIBTﬁ”m . (;lllm-\!l‘

THAILAND IS TH

TEA SCIENTIFR AND TECHNOLOGICAL RESEAR( HITISTRE
Regquest No, 216740232 MTE No ERL 4P 1780167

1. Absuleie Sensitivity

Relerence Messured wahue Previmion [ Arze

Mavimumpenedted

Avoustic Sined 1dBE viiz  fhmit{ s LREAEENy oLl ddurement
1dh) Defire st} After syt (GB) {:4B) [ET 3] indily
IR 11a] FEERY &0 tQ 030 NA

Note: The externat ealibration adjustrent was Sty performed The internal cdibration adjustment

it then completed st the display of 124.6 i3

2. Self-penerated nojre

2.1 Narmal tust

Measureit valie incerlasrly 1

Batimump

@ Gt wivrenty ol mezsuremen {08 Y

178 &I BEN

-2 The mierophane of thie sound fevel meter was replaced by electrical signal npul gevice

Fr v i Vemwred vl M
Weighling 213 IEGLE vneestaate o1 my
AWeight 129 ¢ NA
C-Weipht 155 &40 A
Flat 242 10 NiA
Date of { sithration 2T ] R 260 E)




pii

< L2
SR Someros TITSTR ST
THAILAND INSTITUTE OF SCIUNTIFIC AND TECUNOLOGICAL RESEARCH (1STRY THAILARD INSTITLTE, OF SCENTIFIC AND TECHNGLOGICAL RESEARCH (TTSTR)
Request No, 21-67:0232 MTC No. EEL. ¥, 1780167 Regaest No. 21 670232 MTC Ku. EEL BP- 1780167
3. Aceustieal slgnal test of frequency welghtings 5 Lang-term stability
Frequeney | Deviation fom frequency respanse (¢3)| Acceptancs linit ebss 2 | Vnesmainy [ ——— Time | Mouured Value | Devinted value | Aceeptance lima Uneeringy Manimem-permitied
Gl | Awagn | Coweight Fla it} (91} uacensiany o mesurement (240} cass 2 saetiaingy af weasdsencnl
125 | ol 02 0.2 15 0.45 04 s sy Lt et tednt
1o | 01 | 01 -0l 10 0,45 05 Hegn 940 o0 03 o1 o
sooo | 07 | 07 | -07 50 05 0.3 Ead 940
4, Electrical signal test of frequency weightings : & Freguency ani tine weightings at 1 Kbz
Frequency | Deviatiog from Jrequency respense f08)| Acceptace b elats 2 | Uncenainty Maxium-pemmiticd 6.3 Frequency weightlngs a1 L kHz
W | Aweign | coweigne Aa (=) (#d0) | uncentsinty of measerement (2d3) Frequency | Meowred value | Deviated value plance limls | Uneertainig Maimum-pommitted
53 0.1 0.0 00 20 0.3 0.6 Weighling vlass 2 uncerisinty of measremant
125 01 0 0 1.5 020 a6 il B el Ao B
250 | <1 0o 0o 5 020 06 : Avweight| 940 00 0.2 .20 02
[PV s oo o ” 010 Py Cowiight| 930 00 0.2 0.1 0.2
1000 | oo 00 00 10 0.20 05 ' Flus 940 bo o2 it b2
2000 | w03 09 00 20 0.0 0.6
4000 A1 00 00 0 0.20 0.6 6.2 Thne welghtings st ¥ kHz
5000 00 oo 00 50 020 0.7 Fregusviey | Menured veluz | Deviated value | Aceeplance fimit| U i Maxi T d
Wrighting class 2 uctenainy af measuremsst
W [A:H (+dB} (xdi3) {148}
Tast 4.0 e ol 0.20 02
Slow 940 60 0l .20 a2
Leg 940 o a1 .20 02
Biate of Culibration . 23 Teb. 20241 Mar 2024 au Bate of Culiration ;253 Feb 2024-1 Mar. 2024

Office
LR R e

1 Ebiy 1idbtue
e e Zhiw ead

FRICI P I PN

Foad s et
oy
AT s o Ao o
THAILAND INSHITUTE OF SCENTIFIC AND TECHNOLOGICAL RESEARUH LEISTRI | THATLAND INSTIFUTE OF SCIENTIFIC AND TECHNOLOGICAL RESE ARCH (TISTIO
Request Ne, 21-6710232 MTC No. ERL. UP. 1750167 Request Na. 24670252 MTC No. EEL. BIL 178:9167
7. Level tinearlty un the reference level range 7 Level lincarity on the reference leved range (vont.}
Anticipated| Moasared vatue | Devioted salue | Acceptancs loni & ¢ permmitted : Anticipated| Measured value | Dreviatad vatue { Acespizsee Jomt Lincertatnry Magimum-permited

valae class 2 unceninty of measurernent ralue ehass 2 uncenanty of mensucone
@ 14B) ™ {2y . (e 1ty [ B} o - 8y e

136 1360 00 11 0.30 0.3 s 619 01 11 030 03

135 1350 ) 1 .30 03 } ! 59 589 0.1 1.1 030 03

134 134.0 a0 L1 030 0.3 54 510 -0.1 Il 0.30 03

133 1330 o0 1 030 0.3 i 0 oo Lt 0.30 0.3

132 1320 0.0 11 030 0.1 H i Gu L 0.30 03

131 1310 00 11 030 0l ® 388 0.1 L1 0.30 0.3

130 1300 wo 11 0.30 0.3 4 319 -1 1.1 0.30 0.3

129 1200 0.0 L 0.30 03 L %9 o 11 0.30 03

124 1240 0.0 L 0.30 o e 279 0.1 1 0.30 0.3

115 e 00 ) 030 0 27 269 0. 8] 030 0.3

114 1140 vG L 030 03 26 259 -0l ] 030 03

109 109.0 00 11 0.0 0.3 25 249 -0 it 030 03

04 4.0 (4] Lt 0.0 0.3

g 99.0 on 1l 0.30 0.3 &, Level linearlity Incleding the level range contral

o4 94.0 0. Ll 030 03 Atselerence sound fevel on the referenee Jevel Tunge

59 0.0 0o Ll 0.30 03 Range | Anncipated volug | Messured value | Deviated {Acceptancs | Uncertainty Maximum permntted

84 K40 o B .30 03 vilue | F ¢lass 2 uncertainly of measurement

79 5.0 00 1 030 o 1681 ;) WHE Lt | Gdm 1248

74 140 0 - 230 o 10-130 930 94 [ 1 0.30 03

[ i) ~0.1 L1 6.30 0l

Date of Culibration 23 Feb.2024-1 Mar 2024 o u Date of Celibration - 23 Ieh 2024+ Mar 2024 L

Belafd ¢ 2333 “0f2 000 10
Fas ALevE 2123 TI4D Foo

2 Fmpd e g er e EREE




ol TSt
CALIDRATION

TISTH

IS 15023

HECCTISLTIS 3%
CALIBRATION B3]

THAILAND INSTITUTE OF SCIENTITIC AND TECHNGLOGI AL RESEARCH {TISTR)
Reguest No, 21-67/0237 MTC No, EEL. BP. 1980167
. Level fineartify ineluding the level range contral

Acreferenge fevel at § dlE greater thar the Under-mnge on a lsvel rasige

Rargs  {Asucipoisd value | Measuredvalue | Doviaes Acespanse | Lirentinty Miimum-papmingd
velue P class 3 unceriaing of mesurement
[E13] B (17 {zdB} (£ 1] (=dB
30-130 350 50 00 HEl 030 0.3

9. Toue burst rosponse

Fime Toashrit Mozsured valuz | Deviated | Aecepizace ] Unsertiinly Bdaximanpermitied
Weightag | Dorstan. Th valus et class 2 ancerlainty of meastretsent
fazs] [Cia}] dBy {4B) 1i4B) [44B}
200 i2o0n 24 110 820 03
2 (LR 0 12 0.0 03
0.25 2.9 - 18501 D0 k]
200 oo G0 3 020 LE]
Slow
1 100.0 [ERd] RRELERER 1 i )] (]
208 1300 0.0 =10 &0 03
SEl 1 1004 GO 10,25 .20 0.3
200 .1 +1.5;-50] 020 03

Bate of Calibragien 23 Feb 20741 Moy 2024

T8 T 10t

1 TETR EALRRATR A T

TEATL AN IVENSTESL S i SISl ol TEONLA R R0 % BEse AR s FiNT i

Teryueat Na. 71 670232 SPYC N LB HP 1T ple”
CALIBRATION CERTIFICATE

Sulmitied AL ST aburaten L it o 11l

aaae. Kot i

Adldress I Prathanadan 40 Fhatdanshan Rd., Kheaeng Ph

sy Banghok 1230

Caliraged ot Fleceracad and Fivctea ~

eds Datboratan. Industeis! Metro! 1 Testing Somviee Ceme
S iL Bamppos ldustnal Eotae, Sukluemsot R A Mg Sanatpriban KR

Hintrument Calibruted Ambieat Eafranment

Deseerpiion Sound Fevel Megr Jomperatiue 1230 30
Atanstacsarer BT Rebane Hhinnidin 18 }5e

Mot N o4l Asvbient Pressuse [RUHROCIERATNEN
Nesuat No s 0 RY U EN0aS

Sfatuphon LOS0 Ne 1RE57 o jﬁ‘i;;’gm ?)
reamplate R 2a N agT

Mandards wod ¢ . R

boBanad Pavy Fafrer Wincleh 7824 5N Gtr13 0404

2 Cendaraer Mivrophone Bricl& Rz 1SN WugETy

3 Drevsde Anennaror Anda AL 2085 N Q0464602

A Frmdes Arbiran W clonn Gensiatar Aglon 132204 §N MY S068

S Trgitad D anitiess Sintd of B FRotronic Ingun a DEIBIASN 1 22m

wlof Martonnige ke KSINA S N a0

B B0 724N

Avatdinr {lhs b hoa 205 SN 18988

Prate of Reeript T4l Jals

Drate oF & alibsration Pogen 2ala M lald b

Calibrated by :

fiale of Caliration 23 Feb.2024-1 Mar 2024

Mile of Isiue 1 Mar 2004 R

THAILAND INSTITUTL GF SCIERTIFIC A TEUHNOLOGICAL RESEARCH (FISTRY

Request No. 21670232 MTC No. EEL BP. 1786167

10. Peak C spund level

Wumbar of cyckesin | Arncipated ] Memered ] Dev T Uiaertafony imunmpermized
st <igny] vidue salae whkie unREEnY of Tessen]
i) [6]:3) tdis =¢H) [EEE ) {148)
Complete cycle 1254 1283 B3 30 0.20 035
Positive hall cycle 1244 1243 B3 k] 620 035
Negative balf eyele {1244 1241 0.3 2 620 033
11. Overluad indleation
HMensured voluz 193} Deviated |Aceepumce Maximum-permittad
Positive Negrtive value  [Hmi edars 2 unenainty of moasursset
przhalf oyels cise-dialf eyvide By [+aB} S {45
1355 135.5 0o 15 6.2¢ 025
12, High-level stubility
Temz Measurnd Beviaed valier | Acceprznee lenit Uneartainty Maximurs-permiiticd
cfass 2 uncettairdy of mezsurement
sabue Q0 [fti:H [E51H {1dB}
Begin 1m0
&0 03 .10 .t
End 1280

Gkl

Mr. Fawikiat Lumzampan)

P g
Eleetricul and ERctbFricEhdiivds Laboratary

Industriat Metrology nne Testivg Servce Centre

: 20116701 MI034T008

Fruat ol Cerhfic:

AERR

Aty

(ST
EELH TR,

THAL AN AT TE 200 S rk U S0 AN TFCENOLOLE AL 3 51 Ak b TIAT#R Y

Requesl S, TEET 022 MTC Ne BREBE 1793167

B SN TR RS

9 P Aamphilies ifuelShpay -

U Spexhoer ooy Eaiistesd Croat Hactwn Brdnh Paese Sa 2is S

P Dhnral Maltimerer Agibom 344618 S N MY 34005504

12 Pragr

miahbe Atemezior Tangaa FIA IO SN 220

Culilration Prucedure

This etgiistiont was cehrasd oy safilsten provvadures no CF-HIOD and CF 10203, whid

wore based w154 010023 bleeirvauites Soumd I ovei Maters Part ) Pervdic tests 26131 Pheve calibrion

prevedises sere selaied o e clectncal and zeak

£y signal tests The electrical sipral iost woas carned ti with

L DT aoab T ovasing s

Lt e pestarsicd w4 liechodc room with e comparion

Fhns ewinuaent ks heon caldvanad oy

Laida siuantamcs al the Blegincal and Flectmine Staubng.

ry LEEE 3w danh oty bl fooise bre

sl Sastti e L gl the Natienat s ve

Metroitgy 1 astands

The apbermstd: vt actian reads d Borosatly

ik ihe encerbtinty ends Guated rofet 1o the

meastied sulien only

b reporied expandet

ety is besed sepean o stdard sheeagony mulipled By 2 cnees

ol B8

B et pding 3 ivel of conthdenie T
W2 peeniding @ el ol cenfidense of approas

Bateof Calibratas 23heh 2624 1 %0 200e U

il g
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SALTES]Ti
[RTER TN

MMTETR

THAL AN P TE 08 SCIESHITH ANDTH %1 Ol AL RESE AR 1< (N ERY
Regguest No. 2067 0232 MTC Ne. REL BP 1790t6?

1. Sbsohute Sembtivity

felera: Meawred s ahe GESITINCE EWREIFENRS F ey Sayiruon peny ited
Aot Bigned Wby AETIERN (CHEE N Wi LR ol mrenusesns
a1 Hetore st Al Ldpad (Ll [R0::3 indh 1l
Haw 14 1139 ue Lo 030 NA j

Note; The extermiot calibratiot adiasitent % firatly performed e internat calibrztion sdjastnient

e Heen completed 3 the display of 1242 8

2. Sudl-gencrated nolse

2.1 Nermal test

Mezsurad vt Crieramy NEimamopeariced

1Yy {248}

erizanty of mezsarsnant (4l

s RL] Na

2.2 The microphone of the sound level meler was replced by electrlcal stgnat input deviee

Froguensy | Mewured vt {Uneerenny Manatlate formtted
Werghting dm [RE1H usgenzinly of measarement {22 1)
A Weight 17 LR NeA
C-Weight 172 LRE] wea
Fiay ) o.lu WA
Tate of Calliratlan 23 dyb 20743 Mur 2024 1w
ClfceLabeals y off e
B . F o " . . .

F1s 1m0
Teod

ir
ERTELIRY

DIl ANLUINSEITE [F Ob SUIRNEZF B ANEY LHL HISNGL P3G AR BELSY adie B DIntite
Refpuest No 2167 6237 NEIC Na LEDORE 1790167

S Long-term stabilln

Time ] Memerab Vi | I00aebvatiy | Aveans e ] Craertarn Moanrn
e ] Lagenann at P |
xdij! Hib: el 1z 1=dib
Hegin Y40
s [P 030 ot
frd S0

. Fstiue

and e veightings af 1 k1l

6.3 Fregquency welghiings vl kEx

Meoawratyaoe ] by

ted valuz § Avveplanse Bt Uriatarn Mavtmeem-pamized

Weighting NI Lnverzny of measaemarl
[Ci8 [EL:3) ey L-uih i
A weight win [ 0.2 0.20 n2
C-weight b un nl qz [Hnd
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SITHIPCRN ASSOCIATES CO., LTD.

= = CALIBRATION LABORATORY SITHIP QRN
FerT 3 ) EERS TN ALY
I-TIBTN CAUIBRATHIN CETT
- f Ragz, Bangpiud Bongk sk, 15760 Thadond
THAILARD INSTHUTE OF SCIENTIFIC AND TECHXOLOGICAL RESEARCH (TISTR} el <66 24339331 P —— oot

Request No. 21-670392 MTC No, EEL. DP. 8310267
The reported expanded uncentniniy is based upon a standard uncerwinty multiplied by o coverage
factor k = 2. providing a level of confidence of approximately 95%.
Nominal Output of Urkt Under Test = 94 ¢0 re 20pPa 51 1000 Kz

Acaustic Output b A1 pe 20pPa, Correstest to Reference Condltionss 101325 kPs, 23.0 °C and 50 WA,

1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value | Unceripinty Tolerance limit
Type Level (d3} {dB} By TEC60942:2003 Class 1
172 inch Bruel&Kjaer 4150 94.01 0] £010 #4048

2. Frequeney

Standard Microphene Telerance Jimit
Type (K2 (Hz) (i) 1EC60242:2003 Class |

142 inch Bruel & Kjnar 4180 1002.1 31 13 +1.0%
3. Tatal Tistortion

Measured Frequency Deviated value | Uncerainty

Sundard Microphane Measurd Tola! Distortion Unceztainty Tolcrangs limil
Type =) @) [EC60952:2003 Class |
32 inch Bruel&Xjaer 4150 1.80 +0.50 +3.0%

Note: 1. Mo adjustment.

2. The calibrater pressure comection was not inchuded.

3. The micraghone velume comeetion was mcluded ot leve! of 0.16 dB fron

Approvel by ;

(Mr.Weerachai Decchaiyae)

Calibrated by :

By
TSRS
Electrieal and mm.f%m% Eidriabrds Laboralory
Industrial Metrology and Tesiing Service Contre

Ref & 2011267021900719001
Fnd of Cenificate 2/2

Dale of Calibration : 28 Feb. 2024

Date of Issue t 29 Feb. 2024
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,

251- a5l Surintborn Road Bangunu fongpiud, Bangck 12700 Thaiind asnociates & 1

Tel 466 2433 8330 Imai cokbrat:onEsthipharoen HITTBLTIS 17035
CALIBAATION 0194

Cert. No, ! ACLZJ092

Job No. : YCOTACHSH

Papes : lal¥
Callbratior: Procedure @ CP-AC-]

Calibration Method :

This cquipment was calibruted by follow on TEC-61672-3 (2013) Standard for sound kevel mewr (SLM).

The SLM had tests 10 Acoustical and Elecuical signat tests of frequency weighting with Anechoic chamber und Referenee
Siandard Instrumens.

For tests results of each items were made by ebservation of exch [nstruiments display and also with SLM's display.

Condition of this result of calibration =

1. Reference Standard Instruments -

Ensirument Meodet Serinl MNe, Crrl. N,

Waveform Genermor 3304 MYAB0I7076 EF-0009-23

Waveform Generator 33stin MY52)02742 EF-0010-23 07-FEB-24
Digital Muldmeter IMsia MYS3220104 EEL.BP 3090266  12-FEB-24
Digital Mulimeter 33a6la MY53220076 EEL.BP 2970266 13-FEB-24
Digitel Multimeter HAGIA MYS0024273 EEL.HP 31266 14-FEB-24
Programmable Atienuator MAT-1070 £2100114 EF-0011-23

Comdenser Mictophone 4180 2977900 AA-1001-23 I-FEB-24
Measuring Amplifier NA-42ZKAL 34560405 AM=3002:23 14-FED-24

2. Tliis result of calibrtivn was found accuraw as shown on gawe and place of catibration for this calibried item only,

3, This certif3eate is traceable 10 the i ! system of unit at:
3.1 Nationa! [astinate of Metrology (Thailand).

3.2 Thailand Justiate of Scientific and Technalogical Hescarch {TISTR).

Cert. Na. ; ACL240152
Pages @ laold

Calibration Certificate

Equipment : SOUND LEVEL METER

Munufacturer RION

Model : NL~42 ¢ Micraphone UC-52 £ Preamplifier NII-24
Serial Nos 04734220 7 145286 7 24371

1D No.: RYG_[S0026

Condition As Found : GOOD

ALS LABORATORY GROUP {THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANARAN, KHET SUAN LUANG,
BANGKOK, 10250 TIIAILAND.

Customer ;

Location ; -

Ambient Tempornture ; {2303} “C ;f;f/m(bmv P
Pressure : (1013 23 ) kPa ’
Relutive Humidity : (560 120) % _ﬂ _

19 JANUARY 2024 J‘[P? {5
25436 JANUARY 2024

29 JANUARY 2024

Received Date
Calibrution Date
Date of Issuc :

Culibrated by : Nathakom Pisutpaisan

T AN

{  Thanaku! Petchury )

Approved by :

This ceetificate is issucd in accardance witl the requirements of ISOAEC 17025 standard, may net be reproduced

other than in full. except with the prior writien opproval of the head of Cakbrution Laberatary.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LAEORATORY

SITHIPORN, o
ageasUi Srinthorn Rosd. Songbumm fongplud, Bangeas, 0700 Thaliend BRI ] s
Tol +50 2433 822 Email calinrationg2zith phornearn L«:;:;ﬂég’mﬁ
Cerl. No, 3 ACLZH092
Jab Moo VCETACDOSE
Pages  : 3of§
Summapey ol Measnremgnt Result ;.
U taty | Muximum-permiteed
Parameier umgertalnty of
wp) N
measrement (B}
L, Absoluie sensitivily 0.2 NiA
2. Self-gencrated noise 0.2 N/A
3. Acoustical signal 1ests of frequeney weightings
1251z 0.3 0.6
1000 Hz 0.3 0.6
5000 Hz 0.3 0,7
4, Electrical signal tests of frequency wilghtings
Faor 10Hz104 Kllz 0.3 0.6
For » 4 kHe 1o 10 kHz 0.3 0.7
Ter > 10&kHz 10 20 kHe - 1.9
5. Frequency and time welghtings ot 1 kHz 0.2 0.2
6. Long ~ term stabilily 0.1 4.1
7, Leve lincarity on the refercnce level rnge 0.2 0,3
8, Level lincarity including the levet range control 0.2 03
9. Tone burst respense 0.2 03
10, Peak C sound level 0.2 .28
11, Overivad indication 0.2 0.25
12, High level swhility a1 3]

ot fo oS




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

o, Enaghod 10700 Theiond
phemeam

SITHIFORN;

ELIGCIGics

WMRE I8 TE 17025
CAUBRATION £323

451 4Bij1 Srinthorn Read, Benglumra, B
1ol +66 2433 533 Ernai coibroton

Cert, No, : ACL24042
Job No. : VCETACOI5R

Pages 1 dol%
Rosslt of caliratlon @
1. Alssolute sensitivity
Reference Measured Acceplancs
Acoustc Simal Value Deviation Limit
{4B} (dB ) (dB) (4B}
93.9(92.98) 93.9 0.0 =03

2. Self-pencrated noise
2.1 Nonnal test

Measured Volue
(4B}
16.3

2.2 The microphone of the sound Jove) meter was replacad by elecirical signal inpat davice.

Frequency Meastred vidue
Weighting (di3})
A weipht 134
C ~ weight 9.5
Flay 254

3. Acouxtlen! sigine] tests of frequeney welghtings
Meter froc-ticld acoustie rezponse af alevel of 534 0

Frequensy svimion frem varios frequency weighting response curve (dB)
Accoplance
tHz3 flat Coeight | Anweight it
125 03 .3 0.3 +1.5
1000 0.1 1%} 0.} = 1.0
BN 2.3 23 23 45,8

SITHIPORN ASSOCIATES CQ,, LTD.
CALIBRATION LARORATORY

A5k SR e ntan: Raod Bangbu
Tl 485 2453 43t Ermud gofung

THIPORN;

R I R SR

S i

HSEISL TR 17035
CAUARATION B384

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

AGE A5l Sirinthgrn Beadd Benglbuwi,
el 4657432 B3 Emedl - e

SITHIPORN)

g, Benghok 10780 Trerong @niGoiszics L .
it phos e HSCTIETIS 1rcar
CALIgRATION Case

Cert. No. : ACL24092
Job Mo,z VCBTACH0SE
Papes 1 Sard

. Electrical shgnaf tests of Trequeeney welghlings

Weighting nenvork nuspense with relative o § kllz,

Frequency Deviation from various frequency weighiig reeponse curve {303
() Flat Coweight | A-wesght Acceplince
Limus
63 0.0 .0 .0 2.0
125 0.0 0.1 0.0 1.5
250 0.0 0.0 00 +1.5
300 no 0] [iXi] 445
1000 00 0.0 0.0 1.0
2600 5.8 .t 0o ¥2.0
00 ] 0.0 0g =30
BO00 0.0 0.1 0% 250

5. Fregueney and time weightings at [ kg

5.1 Trequency weightings of | kHz

Anncipated Measured Desiuted Accepunss
Frequency Valug Value Value Limis
Weighting tany (B3} tdB} tdn )
A~ weight 940 940 8.0 o
C - weight 94.0 940 9.0 + 0.2
Flat 9.0 94.0 2.0 242
5.2 Time weighting at | kHz
Anticipaied | Messured Poviated Acecplance
Frequency Value Value Value Litnits
Weighting (dB) {4B) (41} (dn)
Fast 940 944 0.0 01
Staw 940 940 Gl 0,1
Lez 940 540 40 0.1
. Lung  term stabifity
SEM Display | SLM Display Divisted Areeprangs
Frequency at initiat ay final Value tamits
\Weighting tdit Ldi 148} (dn)
Awenght M0 3.0 0f 40.3

f,ww‘

SITHIPORN ASSOCIATES CQ., LTD.
CALIBRATION LABORATORY
Exvnthatn Revsd, Bamghl fongplud Bungioh 16760 Thotand ERRR R E R

ARERINR £mal caibreben phezrn am I TSR TS SN
93 F CAUBRATIAON D1Zd

SITHIPORN

Cert. No, ¢ ACE24U92
Job New 1 VOSTACHISY
Pages @ 6afB

7. Levet Hnearity on ihe reference tevel runge

Anucipated Meusured Deviaed Actoplanie
Value Vilue Valus Limips
[dn ) {dB ) [dB )y § i)
130 137.0 LY CRR|
1360 136.0 L2y 2 1.1
1350 135.0 0.0 =11
1340 1.0 0.0 EAR]
1310 13348 a0 i1l
1320 132.0 ol s b
1.0 (k1% 0.0 =11
129.0 1224 0.0 =11
124.0 12140 a0 <11
114900 1190 00 =11
.0 b4y o6 211
109.0 1090 0BG =.1
1040 1040 00 AR
9.0 9.0 on ERR|
PiR] 4.4 4.0 + 14
850 820 4.0 ERE|
84 5.0 0.0 EXR)
T 00 {0 43
T4 3D Q.4 x14
20 $94 L0 i
ik b H490 5] =14
0.0 0 O = 1]
4.0 MO (3 A
426 A3 0 23] Lt
440 45 0 i) 1.1
g 30 ¢ 11
340 14.8 2 =11
00 Wy 41 1t
2.0 308 (L] st
B0 288 (1] 11
370 71 €1 1.}
260 2k i1 =41
50 15t L] ERE

Cert, Na, 1 ACLI4092
Job No. @ YOBTACODSS
Pages 1 TofB

#. Level Hacarity inctuding the fevel range control

Anlicipated Meagured Treviated Acvepranee
Range Value Value Vatlue Limits
(i3} {dB ) (dB] (4B}
Anie 940 4.0 0.0 =L1
9, Tone burst response
Time Tone burst Anticipated Measired Deviated Aceeplanee
durstion, Th Cyele Value Valug Valye Lirits
Weighting tms) 1dB) €1:) (dH) (48}
0.25 1 108.8 107.9 0.1 1.3 ;-5.0
Fast 2 & 7.0 1.0 0 1608
200 SO0 1340 134.1 Tt =10
Sow 2 & 103.0 108.0 0.0 1.5,-50
200 H0H) 127.0 127.6 0.0 =18
035 1 59.0 789 (L] 1.5, -5.0
SEL 1 § 103.0 105.0 0.0 15,25
200 RGO 1280 126.1 el 1.0
10, Feak C sonnd level
Nueher of cyle Astigipated Mezsurcd Davistad Acuepiance
n Value Value, Lepenk Velus Lty
frad wigmal (123 tdfy {did} (dB )
Cortiznmens 1334 1330 0.0 £34
Que 1364 1356 0.8 3.0
Nunher of eycle Antivipated Measurmd Breviated Aceeplenee
il Value Value Value Lints
tost erpopsl i} Ldli (dB ) (i3 )
Cantin 133.0 1110 04 =20
Positive Bolf cyelz 1354 1352 -3 42,0
Nepative latl{ eyede 135.4 135.2 0.2 2.6

7 B -




SITHIPORM ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45+ &3} Brinthorn fisad, Bangburn Bangpiud. Cangkol, 10762 Thedany G
Tor +60 2235833 fmoil: cotbratisn@sithipharncom

s e
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SCIates

HILTHETS 19023
CAUBRATISN 0334

ITHIPORN, B/fe=

Cert. No. : ACL24092
Job No, : VCETACHSS
Tuges i Bof8

11. Overload indlcation

Measured volue (dB ) Deviated Asceplance
Positive Negative Vahie Limils
opehalfeyele | onehalfcyele (dB) (dB}
¥9.6 £9.7 0. 1,5

12, Hipb Jovel stabdlity

SLM Display { SLM Display Deviated Acceplance
Frequency at initinl at final Value Limits
Weiplning (dB} {dby (dn) (dB}
A - weight 137.0 1370 0.0 20.3

The reported uncerainty 1s based on a siandard unceniainty multiphied by coveruge factor £ = 2

or any vatue follewing calewuion.providing a lavel of confidence alapproximately 95 ¢

End of Cuilbrallon Cerilfesie —_———— —
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CALBRATION 0367

CERTIFICATE OF CALIBRATION

Certlficate Ho.  : CRT-R367

MEASUREMENT {TEM + Heat Strass Monitar

MANUFACTURER : Delta DHM

MODELTYPE 1 HDIZ2

SERIAL NUMBER : 20032242

IO HUMBER - AYG_F30522

COHMTION AS-RECEVED Used item.

CUSTOMER A% !ghoratory group {thaliand) Co., Ld.
104 Phatthanakan 40, Phatthanaianitd,,
Khwaeng Suan Luang, Khet Suzn Luang,
Bangkak 10250 Thailang

PRECEIVED DATE 124 Jan 2025

MILASUREMENT DATE :25lan 2024

ISSUE DATE : 30202024

EHVIRONMENTAL CONDITIONS:

AmiFent condition in the labaratary are as faltow:
Temperature tEA0E30 b
felative Humidity 5504150 HRH

NOTED: The ceetificole 1§ volid oniy 12 the item colitroted on daté ond ploce of cabration.

TADULATION OF RESULYS:
The rable onnext page give the measured values,

Catikzatei by:

T ae. Seravidt Thachalad

[7 Mias Jittrspam Lentsomphet
F tind Ruangrumpis Phomemt

\ _;erﬁé-m 2

Agpraved signstery ..

Page § of  Pages

Cotibeation procedure:
The lemperolure coktrodion wi u‘anetsy :
Ir-Meuse cohbration fMetfod ot WACL0D
recerding to camparison methed Wil Standeed
digital temperature. intitatdr aad stosdord
temateature probe. Tha rtn-pef:ﬂmc malt e
was bored on TG0

The miiur mw:r resiis ore treceakio [0 the
eenilicnsl apMem of wnits (SN through
natsnal attaste of Metrokogy Thakawd MpdT)
te number THGANG2Y Certificate
n..\n-er 8016123

. Referente Msed Buring Cobretion:
-1 Stosdard Temperalute Proke

Modet STS. 100 ASES, Senal o, 66768203,
Durdatr 76 hfar 2022

2 Digitet Tempeeature indcator

Pacyl: D1 J000- A WK I, Scricd tio. §2133F
0591 Buc date. 14 5ep 1034

Unzertoinry of Measurenent.

The repaded paceHane of mam.zm:n it

Eosed o4 the stapderd uneerioaty multizhed by

o teverage Jaclat ked, Vehizh for @ acemat

dstbuion  (oreapoads 10 8 CONCIIET

probibaiy of epprosaatety 055, The stordard

tp ot been din

\eth the GURT ‘Fusisstion of mezsucement dato
Guide 1o the qprosion ¢f uncertomiy 0

mearrement’

H! i’am‘v: Dnun:h}ruen
Caiibration Bepanment Manager

Canlinuztion of Certilicate of Calibratlon Humber CDT-030-87 Page 2 of 2 Pages.

Resudt of Cali £ Without £ +Wh

fange;  20-40°C

Funnlon;
Tabte L: This equipmont was connccted with wet Bulb probe Feadel: HP3201.2 3/ 21091205,
Qimention: Diametes 7.3 M, Length 170 mm.

3 tost Dieath Standard Reading MUC feading Erpor Hngeasialy
Imn) ra 1] [ ra
0 20038 00 0z o
80 25051 no L3 L1
w 3040 E 61 T 00639
L2 ELYH ELNY ol : 0099
EZ Ap Mz 401 83 0054
Yable 2: This d writh Globe probe Model: TPI276.2 576 21001250,

Dimznsten: Didmeter 3, 3 ram. Length 205 mm.

Daph $tandzrd Reeding MICRsagng oy Ungesalnty
{mm) ] [T vl ra
110 20,055 we o3 0.097
10 25051 ST 0.0 (1]
1o 30.040 . 31 21 0099
110 EER 1 H . T <01 o022
113 40013 . a0 01 0039
Table 2: This egui 4 vith probe Modzl: TPIZ07.2 §/H: 21001796,
Dimanylon: Blameter 34 mm. Length 150 mm.
immarsionDapsh sﬁgzig"rg Reading YU Reading Error Uneertglaty
[rm} B [§4) rel ra re
5 2005 01 [ CXET]
kS 25051 38 01 6071
» 30.040 300 L] ¢o3%
. 35.032 39 01 om
73 A0.023 308 02 0039

Uer: Linit Under Calration
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13 WRIT{HG FRQOM THE LAEORATORY

NAC

WAL AN IS EE s 1EgY

Argreditedf cobirulion labaratory
BOAR 12013.30017
L TISLTIS 1707%
CALIRATISN D357

TERPEIGIUE MECILTETT l2barotary
Latbratien trnies deporfment

£ YU R Viettsapea Barghaia

Ca AT e o
ek Ly wera Bttt (20

\||,x.1,?
\._/

N

AR 3

T neeg-Tis 17025
CAUBRATION D357

CERTIFICATE OF CALIBRATION

Cerlficate Ho. < COT-033-67

MLASUREMENY ITEM Heal Sres Manitor

MARUFACTURER : Delta OHM

RADDELSTYPE HO32 2

SERIAL NURBER - 20022283

1D KUMBER : RYG_F30523

CONDITION AS-RECEIWED : Used ltem

CUSTRMER . ALS labaratory grow ithalland) Ca., Lid.
104 Phaithanakan 43, Phatthanakan Rd,
Khwaeng Suan Liaag Khet Suan luang,
Bangkok 10250 Thailand

RECEIVED DATE 24 b 2024

FIEASUREMENT DATL 26120 2024

IL5UE DATE : 30 Jan 2024

ENVIRCHMENTAL CONDITIONS:

Amblent CoRdition in the iaboratory are 2s follow:.
Temperatute 1230230 N3
Aglatve Humidiy 5501150 ]

NOTED: The cevtificate b valid oaly fa the item colibroted on goté ﬂ_ndn:’MM.’tnl»mlion.

TABULATION OF RESLATS:
The Tuble on neat page give the measuted values.
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Calibration procedurs:

The terrprrature coiso! nua:d:nny
freHme catbration hod as WCLOG)
ootelding 1a eamparison miathed Wb itandard
dgtal temporarere wediater sad stondard
tempersture probe The rrmpu..nw scake e
w2z based on f15-20

Troceok
The midsiie
interzalanal

ent tesuns eee fazeoble 10 the
strm of upty (S} thepugh

. Katicaatisstifle of Metiolagy Fhatand (raT)

Ceatifuale somlee  TRGIRRH, Cetficone

Reference lised Duting Culbration

1 Sfandord femectuse Proke

Moddel §TS 209 ASO0, Serat Na. 657682 05
Duedate 28 Atar 2004

2 Digtal Temgerature indscatcr

Modet OFL1003 A ML, Serial to. 671407
S Due dote: 1t Sep 2014

Uncartoinry of Meaturement:
the reparted wrcertos
besea on the stondard urtertusnty multihe:

o covenrge Joctsr kel Whikh for 0 sotma
dsmibutiar  comeszoads lo 0 covenage
protakiity of opprosimately 5545 The disndard
uneettainty kos rmined In secardance
wlt the GURE Erafvation of messuremen? dele
- Guide to the expresvoe of wnecmaty o
megsurement”
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By Parmva Eoon:h
Catibraticn Department Mmgar

THIS CERTIFCATE REAY HOT 87 REPRODULED EXCIPTIN FULL URLESS PERIUSION FOR REPADDUCTICH HAS SEEN ORTAMED

IYRITING FROM THE LABQRATORY



Cortinuation of Lertificals of Calikration Mumber COT-021-67 Pofre 2 of 2Pazes

PRasait of (3 i without Adjustment [ Wit Adjunt
Camnration Ronty  20-4D°C
Fuption;

Table 1: This equipment was toaneciad with wet bulb probe fadel: HP3201.2 SfE 21001219,
Dimentlen: Dlemeter 3.3 mim. Lengih 170 wm,

Dapth Sandzed Readin ST Bzading Ertgr Unpzdipry &
{mm] ] el i rg
] 056 e 31 .. oI
0 25047 50 LTI i)
&0 20043 £ 08" RRCE ¥
W 5032 350 [ [R50
B Lo dames o 43p . Do ) LY
Telbie 2 This was Itk b probo Madel 132762 5 22002938
Dlmensian, Bismeter 1.3 . Leegth 263 ram ol
Impvreion Brh Standautflazdiog Fror {aparyinty
[men} [ys} o c‘cl
10 prys m : 00 0033
10 5989 % 9.3 005y
1o 3084 1 [H LYz
o 13053 s Ee a0 0o
1o 43023 428 46 0033

Table 3: This souigmont vas connected with bepersture probs Model TPI207.2 S0 21091786
Birenslon: Diztneter 10 mon, Lergth 152 5m

[mmEiian Repth R A fep UHEC Rrading Ereer
{mem} R 1+ rer re

w TR 61 T

75 T 2apy 280 oo
s 33 04T 30 so
AN 35033 k2] 01
G LalE] ) 21

UL Unit linder Cabbration
Rempark: Vha repartss satertsinty of megseeement 15 0 16, tased on sondrd untertaialy muittplad by a cover
providing a tevel of cantirnce of epprarirately

7 factir ko2 21

*rrind of Cortificete of Calilwation ™t

Consinuation of Certiizate of falibration Nusbar COT-0)1-67 Fage 2of 2 Pages

sl of £aBleuthen: 13 Without Adjasthvent

Wath Adjustrsen

Cofbratlon fznsey  20-40 7€

Tabfe 1 This equipment was conneoted with wet bulb probz Mol HP3200.2 5/t 1001215
Obmention. Mametet 2.3 men. Leagth 170 mm.

Bepth Shundard Rezding LRIL Re:

[mm} [§9] i
" & 003 W1 01
23 250581 03 a1
o o 02 o1
5w Fat #1 EF
B  aeon 02 oz
Takle 2. Thix s h Gista prote Mosel TR3I6.2 5/0 2164284

Birmenzlan: Bizmeter 1.3 mm Lenglh 3k em,

Immeselnn Daph Stanurd inading I Reading D Erenr
tmm) el i<l B re

11 615 [LE oo =)

110 25031 Tapk o a1 voss

1 0044 i 09 003

132 wmms gk ea CE]

110 4G n31 B " aaa 240 00%5

Tabis 3 Thia we sty probe Matel TRIZOV 2 S/ 2100X TR
Omension Diameter 14 mm. Leagth 158 e,
Lnnerzion ash it Brading LisH Being
fman} 2ol
o 77’1 . ai

Latdratigs
od unseridingg o
fing @ leved of conltense of o

SRR R RN L

AP & 16, 5

T2y 935

retEnd of Contionte of LakalionT "

Certifichte He. 1 COT-G3T 62

MTASUREMENT ITEM
RSANUFACTURER
RGDELITYRT

SERIAL KUMBER

1 HUMEBER

CONEDMIOR AS-RECEIVED
CUSTOWER

TCENVED DATE
MEASURIMENT DATE
1550E DATE

ERVIRONMENTAL CanGitions:

Aerblzht (grddition ihthe labarptery ate as feligw.

Tempatatute
Netative Bumidity

NOTED: The certificate 15 vaid onfy to tha item raldreted o dote and plase of colibiation

TROULATION OF RESUATS:

The table R foa page v the measred vates |

Bigy Fittizporn Ly
T Bis Reargrumps Fhps

P

AL ST E S S "/,”/r—\\\\3. - N
EONEE 2707572017 T FEE 4
STV 3 TEES NSC -~ TISI - TH5 17025

Rl

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Page lof 2 Pages

Hieat $tress Mot
Defta GM

HDIZZ

20032243

RYS_FSD574

Linditem

#L5 aboratory group fehailang] Co , Lid
104 Fhatthanstan 48, Fhatthanakon &5,
Khwaerg Susn fang, Fhet Szan sang,

0T friste it

otz numper

ER101-23

T4 1an 2024
26131 3024
20 Jan 202

3 Bagasi empeniine Idates
LN 1065 ARK L
Duee gt 14 Sap
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sRGL150
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THIS CTATIFICATE MAAY HOT BE ALPRODUCEDNENCEST IN FULE UIRLESS PERRASHGHN FOR REPRQDBUCTICNE HAS REEN OETANED

BB ML L0 1T
£3ILE1E £TI5

Certlficale Na. COT-£23-67

MEASUREMTHT LTEM
FANUFACTURER
FADDELTYPE

SEAMAL HUMBER
AR

COROITION AS-RECEIVED
CHSTOMER

HECEIVED DATE
MEALUREPAEHY DATE
153UE DATE

ERVIRONEATATAL CONDITIONS:
Ak art condition in 4R
Tempriatafe

Ratatwe Huredity

NOTED. The corificote 5 vobsd onfy fo e

TASYLATEIN CF RESLETS:

T talic om Gesl page gree T e

£0a Byl o

f2bsratory At a5 loitow

sed vaiaes 0

1M MRITING FROAS THE LARGRATORY
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CERTIFICATE OF CALIBRATION
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22IEIRT
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ALS nbaratary greup {thalland; Co , 1,
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Cokbrotion procedirer
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SRIATRIT] AR EATEL G EY T13
Continuation of Certificats of Cakibrtlon Humber £07-023-57 fape 2of 2 Fages

fesull of Calieatiop: & Withaut Adzustment L With Aduustment
Caktgllon Rarme;  23-40°C
Funetion:

T fablo 4:This equipment was connctted with wet bull probs Modek HPI10L.2 S/ 22025572,
pimension: Olametet 3.3 mm. Length 170 mm.

|mmerken Peath Hanarizrd Ropding L Regding Errar
{mm} {0 o el
€0 10060 [T 21
B0 75051 248 03
k1 30042 me

8¢ 35035 U EER
8O 40025 339 Rl
Table 2 This was d wiith Ginbe

probe Modsl TP3226.2 5/t: 21001243
Bimenglon: Diameter 3.2 mm. Length 205 mm. AP

Immenion Drpth Stangard Brading WL Readind Errer Uncertaliy
men) re for, 4] o
10 20050 T 03 0085
119 25051 oash a1 28
110 30002 Lo 308 20 0.039
110 35015 . o B0 a0 owy
110 4005 - o401 3 3t
Tahle 3: This was 4 with tepmpiratare srohe Model TP3207.2 5/ 22015042,
pirenslon: Dismetes 14 mm, Leaglh 159 wim
ImmrrdnnDepth  Stangind Bradine LG Pesding g Mnsedaint
fmm) ' re) f'cl Q e
[ [T 06 01 (X
wo o 25651 249 02 0.003
w0 FldCH M8 o7 [Tl
L T 35835 337 03 0.033
75 e 387 a3 o099

GUE*: it Under Calineation

***cnd of Certlkczte of Callbralion®™*

63/14.15,67/36-36, Bol [Petchhosem7,7/1, Pelehhasem Rd,
Wallhapro, Uanghobyoi, Benghoh 10680 Thalland

NAC Tel: (66) D2-BABOBIZEIS Fax: (66) D2 B68DA60 wwwfiranaleecom ey
Coriiezie o, COTR3365
Page 2412
Resutol Caliprotion: Vathout Adjustment L vk Adjustment
Callbeatinn Bonge; 20-40°C
Funolion:
Table 1: Thie equipnant was conngeled with wat Sulb probr Madel HP3201.2 5:04 22015694
Dimension: Bameter 14 mm_Longth 176 min
Iminersion Standeed il Eyrer Uncanslry
feph Dending Reading o o
{mm} re {'e
a8 20,034 phiic) @1 0.092
Bp 25082 PR 0.2 0,099
a0 30043 299 21 0039
80 35036 348 o1 0.099
80 40035 398 0z 0009

Tablo 2: This equipiment vas conaected with Globe ermometer probe Model TP3275,2 5/N 22023956
Dimans o 0ameter 3.3 mm Lengia 206 mm

Immasien Slandard W Errar nnstialny
Drpih Reading Boading e 8}
{mm} 4] (=3

ite 20034 201 Q1 [(ehit)
118 25001 251 Q0 G033
110 30043 301 ol G099
10 35036 35.% [UN3 0.025
k1 a035 A0.3 0.3 0.09%

Tabla 3: This sculpment was connected wilh lemprateie prode Model, TRI20T 2 5718 27025031,
Dimenson Gameler 14 mm. Length 350 mm

Immershn Sizndnd e Eror Uncanainty
Remb Resding Reading 1°c o)
{manj 3> ey

ia 26.034 201 a1 feReisl-]
75 25,081 250 0.1 [ReeY
i3 30043 288 0.1 0088
5 35037 348 a2 0.093
% 40,035 367 6.3 0083

PUCH  UnrUnder Galibraton
The repontey eapanded uncenainty & bascd or su
providing o lcval of confitienes of approxmataly 9

wdard uncertainty meltiplicd by o wovcrage fecter k-2

& End of Certlficate &
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W
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63/14-15,47/35-30, S0l Pelchhasem7.7/1, Petchhasem Mg, igg.;;\ SR

— Wallhaprs, Banghohyal, Danghok 10400 Thailand, oy

NA‘—r TeL (66) 02-B680812413 Fax: (06) 02-8680860 www jiranatee.com u.,wm.‘m'f

Cerlficste No, : CBT033-66
Pape Lot 2

Fquipmant Hame. Heal Stress Motiitot
Monufacturar.: Delts QHM

Hodsh: HD32.2

Serig! No: 22016388

10 Na: RYG_FRO5TH

Customer Retalvad dote: L1 Jut 2023
MName; ALS laboratory group (thasiand; Co., bd. Callbmtion date: 20 Jul 2023
Addreas: 102 Phatthanakan 40, Phatthangkan Rg Issue dater 20 Jul 2023
Wawaenp Suan Luang, Khet Suan Luanf. Banghel

10250 Thailand

oo b ¥

Raference Used Durlng Calibrovien Cafibrotion Cendition
1.5tundard Temperature Probe Moded $T5-100 AS00, Tempetaturen (23:3)°C *
Serial o 66TES2.09, Due date: 28 KMar 2024 Relative Humidity (353 15i%
2 Digitol Temperature indicator Madsl: 07-1000-4 MK ESER Y o 34
H. Buriad ko, 671407 Q0591 Due tate. 22 kuly 2023

Callbration Procedure Traceabiliy

The temporature cakbration was done by in-House The mepsurement results are taceabliz 1o the
calibrat:on  melbod  as WICLODY  according, io mternational zystem of units {50 through Natonal
comparison method with standard digital lemperoture {astutute of Metrolopy Thalland (RKIMTI Cendicate
indicator and  stondarg lempessture  probe.  The number TT-0035:23, Cerdigate numbsr ERQUS2
temperatiee scot use was bated on 1S 80 22

Noted: The cestiticale is valid onfy 16 the ftem catitirated on dale oad place of calibration

Calibrated by G J proved Sinutons ,L’@m ﬂ
T Mr. Sorawit Thacralng
[ Wizs Jittrapurn Ledstmphal

[T Miss Rusngrumpa: Fhipommi

Mt Parinya Bo:ncharoon“
[\;}{C Calibration Depariment Manager

BRANATIE ARt & i

PHIS CCHIMGATE MAY MOE BS BCPROCCDUCCE CXEEMT IN FULL UNLESS FORMISRION FOR REPRODURTION MAS
BEEN OBRTAINGE 93 WATHNE FHO THE LARDRATDRY

43/14.16,67/35-38, Sol Pelchhnaem?, 7/ 1, Petchnassi R,
— walthapra, Banghokyel, Boagheh 10600 Thailend ¥ =,
NAC Tel, (06) 0P 668081213 Fax. (66) D2-B4&BOBGO wwwjitanalee.com e

atc o, COTO34.06
Fage1of2

Equipment Name: Hea! Strest Moiter
tanufscturer,: Delta OHM

Mool HO32.2

Serial Noe 22016388

1D Hot RyG_FSO578

Cuslomer Recsived date; 11 Jut 2023
Mame; ALS laboratory group (thalland) Co.. Lig Cabbratian date: 20 Jul 2023
Adtress; 304 Prattharikan 40, Phatthanatan Rd.. Issue date; 20 Jul 2023
RKewaen Suas Leang, Khot Suan Lusng Bangkok
10250 Thaikrd

Referonce Vasd During Calkbration Calibralion Conditinn e
£ Sungard Temperature Probe hotek 515 100 AS00. Temperatare {2323 €
Senbl No.: 66TERZ 09, Due date: 2B Mar 2024 Rofatve Humidry: 1552 15i%
2.Dugia Temgreature indicater Model. DTEL000-A MK

W Serat No- 67140700581 Due date 22 July 2023

Calibraotion Procodure Tracoability

The tempralure Calbratlon was gone by In House The measurement resulls are Trseeabie 1o e
cabbratior  metbad a3 WI-CLO0L  according to imjemitional systers of unns {31 throuph Mational
companson method with standard digital lempanrure Insutyte of Metralopy Thaitand (WVMTE Certinieate
indigater  and  standaet  temperature proke. The number: TT-0038-23, Cofleatle numbss ER 0092
LempErBture SEHE Use was based o5 75 90, 22

Mated, The corhcate is vale only fo the tem eatibrated on date an plaeg of caliiration

i
i . anY s
Apbroved Stgnatory .,\:'[H e
K. Pirnya Epencharos

Calibratior Repartment Masager

THES GERIIE ICATE WAy 7 B0 REFAGUEDUCED ENCEPT I PULL UNLESS PEAMIGHION FOR HEFHOOUCTINON HAT
SER QRIAINED IN WHIIFS PHOM EHE LABORATORY




63/14-15.67/35-34, Sui Pelehbosem?, 7/, Petchkasem Ad,
Walthaprs, Banglchyai, Denghak 10600 Theitand.
Tel: {6d) 02-B420BF2413 Mo (60} OX-BEBURGD wwwjiranater com

NAC

Mishewr hdjustenent Wit Adjustmeny
PO

fizanlt ol Calipration

Calibmation fangx
Funaf|en;

%o . EDTO34
Pags 2 of2

Tehiz 12 This cquipmenst was cotnceled with wel bolb probs Bodel BP32D1.2 5/0 22016701,

Dimerstion: Dizmetes 14 run Lenget 270 mm

Haneend g
= Fezeing
e '
20053 200
26053 250
20043 200
35038 342
AD0A2 399

20654 201
25451 253
20543 301
35,038 35.¢
40031 43.1

Tapie 3 Thes pouipment was connected with temperatsie prbe b
150 mm

Standad e
Rasd Roading
e {'e
20054 s
25001 WwBo
043 ey
238 ELE
a3z 08

HUGy Gntt Urder Cakbraton
The regorled ewpandad ursas
sroagimg o lmvet of Conlidence of agprexlirately BES

% £l of Cerfiole &

s

]
NAC

REATE &

i
MNAC

Contlnstian of Certificate of Callbration Mumber COT-035.51

Reaid of £ alib

7 Without 1 L Wvith Ads

2-40°C

s paulment vres connected with wiet buth protic Bedel: HP320E2 S/
Dimenslon: Glameter 3.3 mm. Length 170 mm.

Ermr
‘o

04
0t
a0
GE

21

sssad o Standard sneertsinty multiphed by o covrags Lasts

3563

noare
o

0.ney

fage 2ol 2 Pages

Dzpth frandard Reading

nperabary -

fii:14
tmm) I3 {¢t 'e]
peed Hread 0% 63
£ 5034 n4 03,
B3 040 s o4
B 38676 £ 0s
b — 470 018 44 04

Tahle ¥ This egulpme;
Qimension: Diameter 3.3 mm. Lenplh 265 ram, :

ot sy conmrcted with Globe thermometer prebe Modsd TE3298 35/%: 17623237

Depth 21 Anealin
{m] s

30 s 5 az

10 75054 R L a1

110 39830 - 383 03

! /e T a3 a
10 s ] LE] 0.C55

Totiv 3 his s 4wl probs Modek TPI297.2 8N 15025491

Tirension: Dlameter 18 me Length 15950

feam2psion Drpth i pooin BUE Erading

{mm} 47 g
I BESrE s
7 204 254

Eal:H 04
35030 $53
wms 402

nger Catibratan

BETSES

2% of Cortificate of Catitistios "
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NAC o
Aeeredied rEnayon inbaeatery U TR
AEIE Atia Fa T e n Teds [ Ll E ST ok ™

JSC-VEENT 27075
CALARATION 0267

NSC -~ TISE-TIS 17025
CALIBRATION 0367

Tessprisiors sermirtment laborcton
Catbration servites degertnicat

CERTIFICATE OF CALIBRATION

Cerificaie Ko, LOT-L35-67 Page 102 Pagea
MEASUREIENT ITEE Heat Stress Monitor Coraticn procedure: :
MANYFACTURER Oelta GsiM Y kemperatue colEroticn W
MORELTYRE Ho3z2 o s
SERIAL RUMERR 15006714 o f;tkn’mc‘(x,c E
e temperatur. jnd;

10 HUMEBER RYG_F8 cmeparatuze pribe The for
CONDITION AS-RECEIVED Lead fem was bazed an 560
CUSTOMER LS Ixborstary greup {thalang] Co., Ltd

164 Phatthanalan 48, Fhattranaken e,

Khratng Sunn Lnang, Khet Suan Liuang,

EBsngkol 10250 Thaitand 18f through

~ Hifiate mamber

RECEIVED DATE 12 Feb 2024 imbean o401 23
MEASUREMZNT QATE 15 Feb 2024
ISSUE DATE 20Feb 204

Feferpnce Uned During Celibration:
/7. tardasd Femperatace Probr
Mydad 15206 AL00, Senaltie BEFERIUD

ENVIRDMMENTAL CONDITIONS:
Ambient eongition in the obaratory ere a3 fallser
Temparatue 2 EER)

: [ 21vr)
Refatice Hemidity 5504150 A

LS9 Bur dote 18 fep 2972

Unerrigisty of Moosucement;

The teponed wntcimsty of myman
Based oo the stonsizn
o coverege fockar
st

WOTED: The corlificate 1.

@ ony Lo the item cxirated en gdote wad plire of calbration.

TARULATION OF RESULTL! -
Tha table ¢ nedt Dage gve b Measwet vilves

W ta the erpresan of wscersAly i

mend”
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e Prrieys Do
Calamution
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Appduved signuteey
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Eorawit Thathalzd

s litraporn tortsomphial
g Shopmmil

sarann
maont Massper

FILATE BAAY NOT £ REFRODUCED EXCEPT N FULL URLESS PEAIMISZION FOR AEPRCDUCTION ILRS BEEN QNTAINED
B WIITIRG FROM THE LARDARATORY

Arereched eotibuarion labersiary
ISOAEC 172253017
WEETETS 2TRTS
LALBRAYION 6257

Hibiedodand Annies Taaeef b bl

CALIBRATION (367
Tesspactlaty mogautr e ibatetery
Cokbratizn snvires depaament

CERTIFICATE OF CALIBRATION

Lertiflcate No.  : CDT-015-67 Poge 1o 2 Poges
PAEASUREMENT ITEM Heat Uress Menitor TnkiSetion procs:
MAHUFACTURER Delia DHIA The temporabure e7ieotion wai o)
NOBEL/TYPE HOAZ.2
SERIAL HUMBER 15006715
1 HUBBER RYG_FSI220 Eitaf pemperet
- peralare prabe TRE 3

CONDITION AS-RECEIVED szd et bised on 115 20,
QUSTOMER ALS faboratory greap {thailand) Co |, Lid

104 Fhasthanatan a0, Phatthanakan Re,

Ehwener g Sagan Lunag, Khed Suzn tuang,

Bangkok 0250 Thaitend:
ALCENVED DATE it tan HR24
MTASUREMAZNT DATE $1an e
155LE DATE 17 Bz

D itote 35 beor 2024
? Digits! Temparatare
Lipefzt DT MOUE A MK L

ENVIROHMENTAL CONDITION

Ambiert carditicn in thelaberatery ere az (llow

Tempeeature 230230 C
Ae-ative Humidity ER0e1NE HAH

carst

NOTE: Yhe certificale o volid ontp 10 the item cxtrared on sate apd plice of calisrotion,

TREULATION OF BEGLILTS:

4 o
S )
Haslemn {

Yha table o nest page gos the meaytrd wifugg

__9’;2(% e i o

ofiisg

Mix Paricr
Talderstion Dep:

sran
et fanagss

THES CERTIFICATE bRy NOT 62 REPACRUCED ERCERY tH FULL UNLESS PERMEESION FOR RESRODUCTION HAS BEER GETAINED
N RTROG FRON THE LARGRATORY
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S E AR bagbersr Fils

Ceatingatien of Cenlfiate of Calibration Humbsr COT-015-57

Resul of Callbratian:

Calthraiion Range:

1 Without Adistment

W-43C

Funcilen:

L2 With Adstment

Table L: This equipment wrzs conneaed with wet buth prebe Fodel HPATOLZ 570! 11022563,
imensign: Dlaveter 3.3 mm. Lenpth 170 mm,

Page 2 el 2 Pages

Immersienbeoly  Stendard Resding WE Depting
{mm) i 4] el
(s Toosa ErE) "R
a0 25042 5.0 Doy
ED 30000 300 0.099
12 318 034 350 0.059
RO 40026 AQD [ o]
“Table Z: This equipmant was connected with Globe thetmameter pmhe Medsi: TP3275 T5{Hn 70015632,
Dirnension: Digmeter 3.3 mm. Lengih 203 mm.
mmersion Depth Ssandged Regling g Beading Emer Unsertainty
{mm} ) o o
18 20650 20 0.05%
b L) 35.042 oo 008
ne 30H0 o1 0oss
3113 25,004 i3} 0y
110 &0 026 [+ 0057
Table 3: Thi ML’! n & prebe Modak TP3207.2 5/ 15015307,
Dimension: Dlamater 14 mm. Length 150 mm,
mmenienDenih | dledest Beading tic Beating e ety
{mem) T ra ) el
R Y 7 73 o3 5o
75 L 25047 258 fils) o899
15 30040 1 2.0 ooas
8- 35024 5o L34 0.07%
kM -0 1 Q033

" 35 40026

GUG*. Latt Under Calbtion

***End of Cortificaee of Calibration® ="

SE Ly

Continuatlon of Certiflcate of Cafibratlon Humber COT-016-67

Result of Calthrption;  [F witkout Adjestment

Calibration Roee;

W-a0°C

Function:

€ Wah fdputment

Table 1: This eaulpment was fonaected with wel buth probe Kiodel: HP201.2 $/M. 18003587,

Bimenslon: Dlareter 3.3 mm. Length 170 mm.

Page 2 of 2 Pages

Immezsion Degth $tandard Reading UUE Reading
fmm) ] {0

EQ 10020 W} [c8 )
0 5047 %51 ot

kD 30040 g g .

0 5038 k) o0

) 40025 204 w0

Yable 2: This d with Globe prote Madsl- TPI76.2 5/ 15015562,

Dimension: Diameter 3.3 mm, Length 205 mm.

Depth Standerd Reading L Bizading Etror
{enm) 1] rey el
1:0 0,049 0ne LX) 0038
110 25047 250 1] b.0%9
ho 36040 ELE (4] oose
10 e 3.0 [ D)
110 4006 40.0 2.0 Pk
Yable 3:Thia 3 Mlh proke Modcl: TP3207.2 51 15015292
Dimentiof: Blameter m pim. Length 158 rnm.
IFmersion Bepth Handard Neadjng HUE Reading Ener Unsengalnly
{men) P <! e 1] 1]
75 o . 0.048 R 02 aen
75 ‘ PRkl EL al Liiak)
L 30040 300 08 am
DrE. 35614 345 o1 LL
5 46.026 39.8 <03 A GF
L™ Unig Ukager Colibranion

*=*fnd of Ceatilicate of Callralicn®"™

I
ri
H

"
\\\‘:‘\::'_,}"p,b’

MNAC

Acerniied eabieotion laboraton

IR R HOEATEN et b iie BOAEL 27025:2017 ]
AC IS 27075 NSC~TIS1 - TS 17025
Fresties rzrares €2 414 CAUBRATION 0IST CALIBRATION G367
EIFL4 1T LPNG
Pt kaiem 7T RA VTR B3 geakis Tempiratore mRALTMEGt iabarstary
Eargeze 10650 Tratend] Coltbrriion seevices drpariment
T SBLGRIT
T Skt
(82 ABBA LI PN 1
WD te Wy s
Corificate o, 2 COTO16-67 Page 1o 2 Pages
MERSUREMENT ITEM : Heat Stress Menior Celiteation precvdure
MANUFACTURER - Deita OHM The lempzrature cobbralisr wail done by
irHose cpibrgtion myttod i3 WRCLO3E
MORELTYPE 1 HDAZ2
" . Geserding W compgHta Frethod el itandard
SERLAL NUPZER § 15006716 Sightal femperaturd  fodicatih. il ttondard
18 HUMBER : RYG_F50221 lemperalure probe. The femparatace sich vie
CONDITION AS-RICEIVED : Used ftem. Wty baizd e 175 60,
CUSIOMER + ALS Iaborary group (1halland} Ca., Ltd
104 Phatthanakan 40, Phatthanakan Rd., Traceablity .
Khwaeag Suan Luang, Khet Suan luang, ke e e ent reality are trocectle fo the
" and Fiatenationat “ymtem of enns {3 theough
Gangkok 10250 Thallan, . Naticnal bkt of Merrstogy Thciand (MISHT)
‘fergivote number TT-003E-23. Gerlificate
RECENVED DATE 11 3an 3024 e FRGIOLS
MEASUREMENT DATE : 14 jan 7024
1$5UE GATE 17lan2024 - Refercace Ured During Colibrotian:
“I3tondard Femperature Frobe
Madrk ST5.100 ASCO, Serfal No.” 667687-09,
EMVIACHMENTAL CONDITIONS: g";,”’"‘;’]’g ""”‘;"'J'r ot
" . Bigita) Temperature ngitarss
Ambient canditian in the faboratory ore as idliger . Wtodzh DF3000-4 #bx i, Serlat No. 671407
Temperature 1230230 T 0581 Doz date: 14 55 7024
Relative Humigity 55.04150 wRH
. Uncretainty of Messurement:
g The reported uncertalnly of memueament 1
NOTED: The contificote is volid only fo the i tibruted on daté and place of Eated £n the atanstard uacertainty mutiiphed &y
0 eoverogt fozter ksZ Whith for ¢ nzrmal
datributivn  cermpord; o o rovecoge
prabcbiity of cpprevmotely 55%. The standand
y ke brene in az
TABULATION OF RESULTS:

with 1ke LAY Evakgsion of messuremert dore
- Guide 1o the rapression of vareniaitiy in

fﬁ'ﬂ_ﬂgﬂm ?’

The tible on hext page give the measured values,

reasurement’
3 | T
. | -
Caltiened by i Appreved sigratory: 4
L M. Saravidt Thochaled ' : M Parinya B..omhamt-n
& Raizs Frivapom Lertszmphet Porpasmy - Calibration Deparlment Btanager

T #tiss Ruangrumpal Fhoomenit

THIS CERTIFICATE MAY HOT DE REPRGDUCED EXCEFT (1 FLILL UNLESS PERMISEION FOR AREPRODUCTION HAS BEEN OSTAINED
1N WRITHNG FROM THE LABORATORY

\l“lllli’,,l

T

NAC Acsreshtod Cclbmtan lewratorny ".,,/f:\“ AN

BLETASIR IR DNMIT ARt 5 b 1EOAFC 320257007 GRS S
NICTISITIS 17025 N5C - TISt - TIS 17025
CALIBnATION QFs? CALIBRATICN 0387

Temperature messement kb
Cadtration terices Sepstment

Pristratens 77271 83w

WA Traserd

aRLESELD

1333411

Loma ymat cabbratior draranier 1av
e H9ARER 20

"o hargishge

CERTIFICATE OF CALIBRATION

Certlficate No. 1 COT-017-87 Fage 1of 2 Pages
MEASUREMENT ITEM : Heat Strets Moanor Coflbration procedure: .
MANUFACTURER _ Delts DHAS The temperciuze calztatian wai don by
AODELITYRE v e tisuse cotbeation Azthod’ a5 WRCLOOI
cesordng o comparissn metked ivin Hondard
SERIAL HUMBER + 15006718 dgitel temperatuie indcolar. cad slondard
10 HUMEBER 1YG_FS0223 temperatuse prabe. The tempmiature staie oie
CONDITION AS-RECENVED :Used irem wasbased e 1530
CUSTOMER : A5 taboratery group {thalland) Ca, Ltd
104 Phatthanaksn 40, Fhatthanakan R , Tracechitty:
Khiwaeng Suan lkang, Khet Suan Luang, | The iz, : seqt. rcm’a; e :m;‘ma;o m;
inteenational “system of wrats {81 thecty
Bangia 18250 Thailand " HatinnoFimstitite of téstraiogy Thiland (M7
T gerificote Aumber TIOR38 23, Lertifizeir
RECEIVED DATE 11 1an2024 Fumbar ER-D16.21
MEASUREMENT DATE 12 Jan 2024
{SSUE DATE 117 Jan 2024 Hefersnce Lved Durlng Cobbeation:

1 Stotdaed Temperatere Frobe

Aacel STS 100 ASED, SerinINa, £67683.03,
e date 20 Mar 2024

7 Bigiat Tempricnue Indaater

Slodal DTF I0G0-A MK M Senal Ko 671307
53591 Duz dote 14 Sep 2024

ENVIRGHMENTAL CONDITIONS:
Ambiant condition Intha laboratary are as tollow:
Temperature 1230830 T
Relative Humidity 5501150 LU
Uncertgialy ef Mzasurement:
The reparted waestTinly of meoswen:
aseden the storden wicesginty mutplod by
o covrrage foclor kil Wheh for © natmal
disiridutien  conespands o & (overoge
protabilty of eppicvmelely 5% The standord
wneergialy iod bt detenmiaed 1x greerdance
with $he GUAEeaiaanas of reasurement dntg
Guide {o the rplestioh of anceiainty n
rasurenizne’

RGTED: The cortifitate I walid only 1o the item cafibroted on datt and place of colibrotion

TADULAYICH OF RESULTS:
The takle on pext page give the meaiured vaiues, &

Florefern. P

ey

itlzs

\fiﬁfﬁ“

Me Fariowa Baanchan
Calibrat2n Qepartment tanager

eien by
SN RS Y]
Tiirap s

Fpptaved S1zastory

18
TRk g Fisgm ot .

e nHsger

Tris IFCATE FAAY KO B KEPRODUCED EXCEPT 1N FULL UHLESS PERMISSION FOR REPADDUCTION HAS BEEN OBTAIRED

INWRITING FAOMN THE LABDRATORY




Continuation of Certficate of Calibration Humber COT-017-67 Pzge 2 of 2 Pages

Repdtof Catiration: (£ Without vt

Culheation #ange: h-407¢

Funsthsn
Table 1. This equipment was tonnected vith wel buth proae Madek 1IPI205.2 5/M: 18609588,
Bimension: Blameter 1.3 mm. tength 170 mm.

|mmetsion Death Sandord Roadin WUEReadig
fmmy el 4]
[ Y03 01 Y
5 pERT 54 ay;
s oo 30.1 a1,
£ 15031 351 a1’
w3 w83 0D 0o

Tekle 2: This £ oS
pimongls:

o with Giobe t
: Dizmoser 3.3 mm. Length 205 me,

prabe bz TFBi?ﬁ ZHH: 2019E3R

Brpth Ltandsrd Ressting UUE Fadieg
) ro g
110 20653 0y
e 25045 7
116 30040 03
118 15039 LE
118 20 (30 o3 -
Tabie 3 This equy was w probe tsedek TPAX0P.2 SfH: 150154%6,

Dimznsion: Diaroter 14 mom. Lengh 150 m,

Immersion Beath S LG R frece Ungertainty
wp [ ro o
£ EAMIGE T kS o1 D033
T - 25045 251 @i 003
7% 20040 0 no 0059
i IoIe 310 RS

43 03t g 0

Femark: The repuried uncertnnty of meaturement i 0 35, ased ef dandand yreerdainty madbipled by a coverags faztor k-7 14
Cpitting o level of of approsimnely 95%.

*FrErd af Lentificsts of Calibratlon®™

Centinuation of Lenidfizate nf Celibration Rumber CAT-057-62 Pege 2ol 2 Poges

Beauttpl Salibratlon; [ Without Adpn)

i wisth Adjustmen

ngs; HM-AnC

[t
Table 1. ThE equipment was connedted with wel budb srobe Model HPIZGL2 $/N- 15015588
Bimanzicn Diameter 1.3 mm. Leagth 173 mm

1 Regth ks t UL Reasing Errer
fmm) ek 1) fRul

] 1054 Y T4

0 25055 0 oy
5 31 o LI

B 345032 o 1]

5 40018 400 1

Tebte 3 this wat with; Gl probe Modat TE276 2 5/1. 20308282,

Limersion, Diaereier 3,3 mm. Lergth 265 mem,

Pesth tiandard Rrading Lrrer Hnzertainmy
(mm} i £e1 re
g PAngikny 54 oz 2653
10 mas -5 L1 aues
110 ELLH o 91 oy
110 LA 551 23 2055
. ]_!P o ADHE : ik 41 Q0%

Yable 3 Thig s dpamaried Wil 127
Dimznsien: Dismeter 14 mre. Length 153 gim.

© prove Mocel: TPII0T 2 §/H: 15055424

ngaaaingy

~*Ead of Certifioate of Celilretion® "t

iy
rerediied eabranion loberstory AN
IO ITR28:00T7 fi b

AL IS TS 37025
CAUZRATION 0357

Temperature ms
Cafibration srevices deno

3\\,_\-:_%,

A,

%,

TS - TIS 17625
CAUBRATION U367

CERTIFICATE OF CALIBRATION

ALS dsbsratary greup fthailand) Co |, Lid
104 Phatthanakan 24, Fhatthaagkan 8d.,
KRwaeng Suan Luang, Khas Buan Loang,
Ganghok 16250 Thatand

Certillcate Ho, - CDTOS7-67

MEASUREMENT ITERS Heat Streas Monitor
FAARUFACTURER Delta CHI
MUBEL/TYIE HD32.T
SERIALMUMBER - 15006726
1D HUMBER RYG_FEU126
CONDITION BS-RECEIVED Ysed lem
CUSTOMER

TECHIVED DATE 12 Feb 2Dt
MEASUREMENT DATE 16 Felr 2024
155UE DATE 20Feb 3024

ENVIRORMENTAL CONDITEONS:

Nrbient condition 14 the fatoratay are as folleve,
tempriule 23030
Retative Humigity 501150

Page Lol 2Fages

Cotlration prosedsite: o
The terspestue tolbraton wal dor
tadioase ealbraticn
seeatding T cemppr:

o Reference Us od Derlag Calibeotizn

R

EQVED: Yise cortificate f vaid only To the irem cokirated on gate and place of celbration,

TAGULATEON OF BESULTS: L

The table o= next gege Bve the measured vallees

Caifuigtedty:
r. Hepnat Hhask
. Wi Hitrapare Letseephel

iz Ruangrumpn Frgemms

- Stosdurd Temsperoture Picke
Model STS-T00 ASE, SerisiNg C67802.09
Bur dote 28 M 2924
¢ Rigial Temperetere tadcates
oozl BT 3005 MI N Seriaf o, 671407
COIG) Pur dere 14 Srp 7004

Unzsrizingy of Meayurement:

YThe repstied uncertanty of mess
gt on the
o coverogs farter #e2, Whih foe v ore
duttibuton  coneshents la @ tdeerdge
oy B85 The

fraringa Boondh
{aleation Departeent I

TillS CERTIFICATE PAAY DT BF BERRODUCEN EXCERT IM FULL UHAELS FEAMISHOH FOR REPACDUCTHIN (145 BEEN OBTARED

TECHERNDLOGY PROMOGEION

THEWITING FROM THE LAMIRATORY

B8

SEOULATION tTHAILAND-JARAN)
CORPORATENERVICES 5. 100 IPANT CALIFIRATHIY AN En TN SERMEES
A5 L FATIANARARN RUALSUE 15 1 AN
[ T A

E1 AN ARG,

FTa1IEE
Y

Cert.Ho:  24CHLG
Papa.. tol 3

Certificate of Calibration

Equipmant :
Mapufacturer :
Bodel .

Seriat Ho. ;

10 Ha.:

Condition As-Received:

Racoived Date

Calibration Date ;

Nelerence
Subimitted by

Ambient Temperature :
Relatlve Humldity &
Calibralion Progedure ;

Celibrated by -

Apnroved by T

pH HMeter

Melier Tolade
SevenCompact 5220
CARICERAED
RYG_ENO1R3

Usnd Ham

18 Janunry 2024

19 danuary 2024
240105780502

reviewsy o
iy
AFFROVED by Fgtm

HEXT CAL DATE .“”ii.ﬁ"i!"’s

ALS Laberatory Group {Thadand) Co 14 (Rayong Branch)
615710 Moo 5. T Meenam Khu,
A Plualkdeeng. Rayong 21140, Thotend

25 %25 °C
50 = 15 %
Ia - house methad

- CP-CHA by diect maasurcment with

vollage cabkbralor and drget measyrement with

cantified el

ence material {CRM)
- CP-CHB by compir

00 with the

riperature slan

(¥§ Batup Meangmsi

¢ YW

issm Date :

ke Lerngagish
i s Panpin Paipim

24 January 2024

ceHnties s for o confidence prohability of approsimatedy 83%

ERY

Srmand 8t s b

4 (062854



Condition of this callbration result

Reference Standard

Instrument

Instrurnent
3} Document Process Calibraler
2) Ref Standand Thermomeler

This cedification Is

to lhe

Cerl.No.:  24CHSE
Page; 20of3
Sorial Ho. ID Ho, Cart. No, Dug Date
5¢030049  130RGHS  23EZBOZ 27 Aug 2024
4082059 110RGCOA4 231508 26 July 2024

- Technology Promotion Association {Thailand-Japan)

[

Buffer Solution
pH 4.008
#H 6988
pH 8937

. Certified Roferenca b

rasulls are

I System of Unit maintained through:-

: The

ANSI-ASQ National Accreditation Beard. Accredited Mo, AR-1835

Manufaciurar
CPA chem
CPA chem
CPA cham

Lot No.
940102
240104
840106

bl 1o S ibrough CRA cham bid .

Exp. date
27 Nov 2025
02 Nov 2024
02 Nov 2024

3. This ceificale Is valid anly 1o the item calibrated on date and place of calibralion

Calibration Results

Funclon : m¥ Meastirement

Performing standard curve by Fluko at pH (4,7,10)
Hominal Standard Uncertalnly of Covarage
Unit Under Valua Voltago Actual Reading Measurcment factor
G Inpist
v
pH m\/ m¥ pH (zm¥] K
pH Moter 4.000 177.48 1774 4.000 0.058 200
SN, C194058460 7.000 .00 00 7.000 0.058 200
10.000 -177.48 4775 10.000 0.058 200

gyl

Equipment :
Manutacturar,
Maddl :
Sarlal Ho.:

10 Mot

Conoitlon Ax-Recelved:

Received Dale:

Callbration Onte:

Referanco:
Amblant Temporatuce:

Ralatlve Humidity:

Fracedure used:

itian ol bl 1l

TECINOLOGY PROMOTION ASSOCIATHIN (TEAILAND-ARAN) e =
IVICES 2 EGUIPMENT CALINRATION AND TESTING
SHM FATTANARLARK HOAT SO IR SUANLUARG, SUANLUANG. BANGKOR, 10250

FORATI

Certificate of Calibration

pH Bater

Metlpr Toledo

TEL G2717-3000-11 FAX D-2715-5484

SevenCompact 5220

C1O4054B0

RYG_ENOTA3

Used Hlem

18 Januaty 2024

23 January 2024

2401-057903C
(2327
152 ¢ IGY Y

lihrallon

} Rpleronce standards instruments

i

n 1198287

aevicrs 4
P
Ly

AT TRLTSTON
CALIRATION 61

Cartificate No. . 24E289
Page: 12

Tz cerliGSa1E May Nl b8 repreduced oihe than in fult
excap! with Ihe prar whtien approvat of the head of
Compeorale Servites 3 Equipmant Calbration and Tesling Services

Submitted by ALS Latoralory Group (Tragaes) Co LM, {Tiycng Srancht

GIB/TC Moo &, T Maenam Knu, A Pluakdaeng,
Rayang 21140, Thalend

Caliration wire condiston using calibration procodure Mo, GP-Es? According to EURAMET ¢g-15.

CerlMo.: 24CHg8
Page.. 3ol3
Calibration Results
Funciion : pH Measuremenl
Perfarming 1hres butfers standard curve by using butfer nominat pH {4.01,7.00,10.01)
Unit Under Stancdard pH Actuat pH | Actual mV Unceralnty of § Coverage
Calibration Butfer Solulicn Reading Reading  {pH Moasurgment faciar
(mv) {£) k
pH Elecirode 4.008 4.013 1760 0.0054 207
SN, 3225367 5.956 6,983 22 0.0044 200
9.997 9.998 ~174.1 00055 2.00
Functlon : Temperature Meaaurement
{") Without adjustment
This equipment was connecied wilh Temparature Probe;
- Wode! InLabBExpert Pro-ISM
- Saral Ne. 3225367 N
Dimension of prahs
- Length : 120 mm.
- Diametar 12 mm.
- Immersion Depih - 100 mm
Calbration Standard uuct Error Uncerainty of | Goverape
Point Tempeoralura Reading mbagurement factar
{'C) t*c) () [*c) (2°C) k
250 25.001 252 0.198 013 2,00

The reported uncerainly of measurement was based on a standard uncorialoty muttiplied by a coverage

facter k, providing a favet of confidence of approximately 85 %

-6lo-

ot

u 1198288

Cerl, No.: 24E286

{aalroment Mlordgl SerplMp,  GelfcploMo,  Due Daie
1) Muit-Progud Calibrmar 5538 G150 B2 20 May 2024
2. TRiz tesun of gatibratien was mado on reguasted Uk hiy plint Epecifivl by custamer,
3 The carifcate is volid anly 1o the llom calibrated on date and pace of esinration
4 {ris Corification is traczablo lo the System of Unit throughi-
A G Cor L ANAB Ho Galbrabon AC-Z658
Callbrated by ;  Wirchareapon Wongehutirane  Apprevad Signatery g
1zsue Date : 24 Jaruary 2024 [ 1Phedinoe Prabpapy
t-Ttlurtawal Rhamehin

| ]Poagaagom Beonyapom

b
i~y

s GI3I26E

Page.. 2 0f 2
Result of calibratlon :- {*) Without edjustmont {} After adjusiment
Fusction: DO voltage measuromant Range: 2000 my
Stendard Yalug uuc? Roading Error Uncoralnty
(mv} (mv}) (mv} (2pV)

-200.0000 -200.0 0o i3

-150.0000 ~150.0 [tRy] 65

-100.0000 =100 8 0o 63

50,0000 -50.0 ¢.0 61

0.0000 0.0 00 a8

§0.0000 50.0 0.0 &1

100.0000 99.9 91 £3

150.0000 1499 04 65

2004000 1998 01 &3
The reporsd uncertainty of measurement was bated on a sandsrd ¥ by s g
factor k=2, pioviding a level of confidence of approximotely 95 %
uuc = Unit Under Calibration.

<00~
A
a 1198963



TECHNOLOGY IROMOTION ASSOCIATION (THATLAND-JAPAN)

CORPORATE SERVICES 3 : LQUIFMENT CALIBRATION AKD TESTING SERVICES

5334 PATTARAKARN ROAD SOF 18, SUARLUANG, SUANLUANG HANGROK 10250

TEL. 0-2717-3600 FAX. BITIF-04H

Cert.No.: 22TWiGH
Page.: tof 2

Certificate of Testing

Egquipment :
Manufacturer :
Rodel :

Sarial Ne. '
IDNa. ¢
Recelved Date :
Test Date @
Referenco

Submited by :

Laboratary Conditlon @

Test Procedure :

Tested by

Approved by :

§ dalee Butkruen
{v"} Safthip Meangmai
{ ) Warakarn Lerngagirakal

lssue Date @

DO Mater
Y&l

REWIEW BY Jr\{ !5‘3’"&41'

e
CRONEDEY | el
.

000116V

H

i
B0 §

RYG_ENDO3Z }

i

T CAL DATE wrloles

21 Juty 2023
24 Juby 2023
2307-071305C-1

ALS Laboratory Group {Thaitand) Ca. Lid

Rayong Branch

GI6M0 Moo 5, T.Maenam Khu, APlakdasng,
Rayong 21440, Thaitand

Temperalure (254 5)°C

Humidity {50 £ 20) %

In - houte methed | CP-CHS

by Comparizon Techedque w3ih Azide Modifcation Method

Walaluk Sirithean

Approved Signatary

28 July 2023

u 0320211

TECHNOLOGY PROMOTION ASSOUTATION (TIFARLAND-JAPAN]
CORPORATY SRS 3 FQEIRMERT £41 IBEATI0N AN STRYICLS
L2 PATTAN AL AR SOUI MG ANG BUANEL DS el

TFE 89107 e FAN AT

NSCTIZLTEIT02E
1 ehrrmhaTS

Corl. Ma.: Z3LM125

Certificate of Calibration

Equipment ;
Manufacturer
Modal:

Serial No.:

D M. !

Submiltad by :

Logation ;

Received Order ¢
Callbrated Date ©

Amblent Temperature :

Relative Humidity ;
AC Ling Voltaga *

Calibrated by ©

Appravad by 1

{ )} Pomthippa Tamgysiu

{ }Maize Guthruza
L} Suwdl tmyse

lzzus Date «

The Pneertzinies sve for o conBdenie podiubitin of

Page.: 1ol 2
DO Mater with Sensor
Y5l
SO00-115Y
THEIITEE .
RYG, ENGO32

ALS Laboratory Group {Thaitang) Co Lid.
Rayoig Branch

16110 Moo 5 T Macnam Khu, A Pluzkdacng,
Rayang 21140 Thaitand

TPA On Site Calibration L.aboralory

25 July 2023
27 Juiy 2023
(3 :101°C
{50:30}%
1280323V

Priggghin Highib

st

Agproved Signstery

39 Juty 2023

a0t 54

Cor.Mo.: J3TWIGS
Page.: 2ol 2

Cendition of this resylt of caltbration
1. Reference Standard Instrurnents

This jon Is ble to the System of Undl through the refarance standards
latoratory of Industrial Catibralion Center,Technology Promotion Assaciation (Theilend-dapan),

Instruments Setiat Ho, D Ne. Cerllficate No. Due Dzta
1) Burelte . 1308U10 23061172 22 Mar 2025
7} Balanca 1128143764 140RCO04 22K M50 206 Sep 2023
2 Standard Matesiz] -
Haterial Manufacturar Lat.Ne. Ansay
Sodium Thicaullate pentahydrate therch AMITEIIE 100.2%
Rasuft @ Dizsolved Oxygen Meler Adjustment With Alr 100 %
Dizzolved Oxygen Probe Mo, 15E1004E64
Titration Kethod DQ Mster
Standard Daviaticn
{Azlde Modiication Methed} Reading
{mgiLy g/} {mo/t)
a.18 g47 Q.0055

This report was certified onty for lhe instument wo tested B is allowable to usa (o7 study
the systzm efliciency. The envirenmentnl impact controt ant prezent fo erganization it may concamed
Intend la use for advertising and reforrat purpose is prohibited. This report may not b reproduced
atner in fuliwithout writlen approval of the faboratery

-60g-
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Equipment : 00 Meter with Sensor
Conditien As-Receivod 1 Used Hem
Reference ; 2367-071305C-2
Procedurs Used :-

Calibration were conducted using In-house calitration procedure CP-0T01 according to comparison with
indusirial Platinum Resistance Thermemeter { IPRT ) inte Temparature Baih.

The lemparature calo used was based on (TS89
Condition of this rezull of calibratien
1. Referenca slandard insirument.-

Cert. Ho.: 23\ M125
Page: 20f 2

nstrumant Serlat Mo, Cerl. No. Traceable Dua Data
1) Digita! Thermomater 21850680 2211285 TPA 21 Oct 2023
2. This carificate is valid onty lo the item calibralad on date and place of calibration.
3 Thiz carl ] 13 the al System of Unit.

Remark: TPA - Tethnology Promotion Assoctation { Thaitand - Japan §
Result of Caliaration - { "} Withowt Acjusimant .

Function : Temperature messwremant N
Thiz instument was connectod with tsmperalutn sensor, S/N.: 1228475357
Catibration| immersfon Standard uue= . Coverage
N Error Untenainty
Palnt Dzpth Temperalure Reading — Fastor
[°F) fmm ) {C) (e ¢ {£Cy i
2000 160 20011 1mn 0161 0.15 200

uuct; Unil Under Calibration

“Tha reperied uncerfainly of measurement was based on o slandard uncertainty multiplisd by o
coveraga factor k, providing a fave! of confidencs of spproximatsly 95 %

-alio.
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TECHNDLOGY MROMODTION ASSOCIATION {THAILAND-JAPAN)
CORPORATE SERYICES 5 LQUIPMENT CALIHUATION ARD TESTING SERVICES
$13.4 FATTANARANN ROAD SOL 155U ANLUANG, S AK] ARG BASGROR M2

e 0270% 00 FAX £ 270K giﬁ:ﬂ,’{;ﬁ;‘g Equipment : Law Temp. incubator Cerl, No.: 23TMB62
Gondltion As-Recelved :  Used llzm Page; 20f3
Reference t 2305-08280C-2
Cert Ho,: 23THB62 Procedure Used 3+
Page: 16f3 Cajibralion were condutted using calivralion procedure CP-OTO2 acconding to direct measuroment
Certificate of Calibration melhod with Data Acaulsition which connocted with Resistance Temperature Delector { RTD )

The lemparature scale used was based on ITS.90.
Candition of this result of callbraticn

Equlpment : Low Temp. Incubaler
| 1. Rofarence standard Insiniment:-
Manutacturor ¢ T e BY i . Instrumant Model Sorial No. Corl. o, Dus Date
- 1) Data Acguis:dion 349724 MYST015711 22LM83 02 Jul 2023
Hodel ; \PPTSG 2. This cerificate is valig only ko the lem calibraled on date and place of calibration.
3. This fi is ble to Ihe Systern of Unit.
Serial No. = VB8 0084 Result of Calfbiration i« (* ) Withoul Adjusiment
Function of UUC™ : Temperaturo Source =
1D No. RYG_END1S Fresh alr setting : Close Envirenmeni during caiibration
Beglnning Finished
Submitted by : ALS Laboratory Group (Tholland) Co A1 Temp (7C} 2 23
3 (% 5
{Rayong Branch) REL Humid. { 'T) 54 56
B16/10 Mou 5 T: Maenam Khu, AC Supply ( Vol } 223 222
A Pluzkdaong, Rayong 21140 Thailand
Raf, 5td,
Localion @ BOD Room Position :
" ID Ho.:
Recslved Order : 28 Moy 2023 i 18-18RTD-01
Calibratlan Date : 28 May 2023 2 __ia-ianfE—o_;
Amblent Temperature : (26+10)°%C 3 :g:zRT -0
Relative Humidity : (50430)% 4 +18RTD-04
W 5 18-18RTD-05
Calibraled by : Man Pattanapongpaiboan ] 18-18RTD-10
7 18-18RTD-07
ﬁg Probe instailation Delnlls ; Dimension of Chamber : 8 22-18RTD-08
Approved by : d 8= I cm D= 050 m 3 {ref) 18.18RTD-02
Approved Signalory W om wWe 10 m
1 ) Pornthippa Tamoyakul c= 0 oem H= 12 n
{ ) Maleo Butkruca Capacity = 0.75 o
{1 Sl lemjar
Issue Date @ 7 Junc 2023
The Uncertpintics nre for o lence probabBity of approvimately 5%
A 0034967 a 1165130

Tt taris.com

i
s LT n& YRTORILS
i

HACTISHTH 17025
Eguipment ; Low Temp Incuiater Cerl. No.: 23TMODB2 CAURRATION D425
Condltion As-Recelved @ Usad liem Page: 36t 3 ( .
Refarance @ 2305-08380C-2
Result of Collbration @+ { "} Without Adiustiment
Function of UUE* : Temperatyre Seurce
Fresh alr setting Cioso Hodel Number:  MSE2245.100.0U
Calibratlon] LUG- | UUG- | Femparatare | Temporatére | Overall [Coveregel Description Analytical 3alance R tesued Date:  Friday, February 33, 2024
Polnt Sctting | Roadling stabllity uniformity Variation] Factor Berial Humbor : Q028207038 R Reference Mo.: 228188 e
{'Cy | eey]ite) (2C) ¢y "c} L IDMo.: RYG_ENG02 o
208 e 200 oos a7z 19 2 er:  Sarorius Page No. : 1012
Calthratian HMeasured Temperature | *C )
Point Fosilion . Customier Name : ALS Laboratery Group (Thallang) Co, LI, (Rayeng Branch)
¢ey 1A Tz [ a T 4T s T s | 7 ] 8 [omh] () 616/10 Mao 5 T.Maeaom Khy, APlugk Dasng, Rayong 21140, Thafiand,
200 | 19547 | 19740 | 18487 | 19.528 | 19.408 | 20 139 | 20.112 | 20406 | 20.116 | 0.30
Average” : The averoge of 30 values In cach positon Colibrated Place : ALS Laboratory Group {Thelland) Co., Lid.(Balance Reom)
Temperature stabllity : One-half of Ihe greatest maximum difference of measured temperature @t any one Sensar B18/18 Moo 5 T.Maenam Khu, A Pluakdneng, Royong. 21140, Thatland.
Temparature unlfermity : Tha maximum tifterence of measured lemperatures 24 any sansors and Lthe measurad
temperature al the reference tocation which are observed ol the same time or at a5 close an absprvetion ime as Calibraled By - Mr.Chonchai Inthona, c
possible to determing the lemperature paltern er homoganeily within the mamber under sleady-siate conditions Calibration Date : Thureday. February 22, 2024 Procedure No.: This ealibration was conducted by
Qverali Variatlen : The Diffarenca of lhe maximum ang p sres [hroughout ob tion. UUsing Ln-ousa callration procadure number (W1-003
' Unll Calibrati
UUG? ¢, Unll Undor Gallbration ) . ) Haged on UKAS LAD 1432019
Note : The reported uncerlainty of measurement was inciudad stabllity and exgluded uniformily
The: raported uncenainty of measurement was based on a standard uncertainly mulliptied by a coverae Molrelogical data ! Ambients Conditions:
taclor k, providing & lavel of confidenca ol approximately 95 %. Copaclty 220 g Readability : 0.0004 8 T ture ¢ 24.2°C - 5.0°C
Humldity : STO%RH 4 _10.0 % RH
-oba- Ressons for catibration Pressure &
Oticwintatosen [l strvics ) Arppred  [2] Re-catvsuiany Equipment Condition: Good Operse [ For
Measurement Method ~ UKAS Publication Ref:Lab 14
The Ity staled i3 the exp whizh ls sblnlned (rom the standard uncenainly mullipliod By the
covarage laclor (ke2) to pmﬂdea leved f confidence of approxmately 85%. ILIs delarmined In sccoidance with the Gulde to
Expreaston of Uncertelnary ln Hnawremtm (GLM). The callbralen eantif tho 1o National Stendards, which
roafisa tha unit el to the fional Standarg Sy f Units (81). Repart of Tolerance came formlist of
Sartolus Metrelogical Specificaions,
Traceability:
Modgl Number iDes:ri Uan Traceabili Icetificate Na. iDueDate
YCEC11.522-00 _|Seriorius wek E2.YC5041-522-00 TCS 1&3091373 23-Aug-2025
MAB:38280  __|HumigiyBarometerTomp Liton MHE-38350 DKSH C19231845 23-Aug-2024
|
1

[ “Thiz certificato relate ang apply \hla equipmant ey,
g This certificals may net ba reproducad other than in full excapt with C)J""‘-“J
tha prior wiitan apgpteval of tha Verfizallon Oparatien Dhislan ——
Sartadus (Thaitand) Co., Lid

# 1185128 M chonchai Intihana(Technical Managen)
SOP Fh 23 €2 Fobruary 2022




Sartorlus (Thailand) Co,, Lid,

20 Ramg & Rosd, Hugpwan], Hueykaeng, Bangsak 10310

ol w58 2643 S361- Faic +

Certifiee

’&2 of Calibration

Model Numbar:

7, =-mall servia

MSE2248.100-00

Description 1 Analytical Balance
Serial Number 1 0026207038
1D Ho. :

Manufaclurer !

RYG_END0D2

Callbration Results ; Without Adjustment

SARTORIS

Centificate No. : 24BCI0053 .
Issued Dale:  Friday, Februsry 23,2024
Reference No. : 228186

Page No. @ 2of2 .

Repeatability Eccentricity {Off-center loading error)
T E abliey ofo wsiphig la Cepiny poarty idands It yickad by b
nger conzten! faud eonaifona wheH ihe $pme kad viihil A EaSITEmant 1aRs3 K pi3ced  (roodoul of tha foodt e, 2 or 14 of mraximan SEpetSY, plated in Ui
5 g P30 & Butedty mifote of tha welghing pon 262 bawasn sash of Riur soidions!
e5prRSS RETUCUCT T quantiatively, nls { perisond gefied o ey,
Nammingt Valie ' (Low Load) 20.3060 153,9399 Nominal valug : 100 g
0 g ?0.0000 200.0090  ITokerance 0.0004 g
Tolerance 20,0801 269.0008
0osof g 20.0005 195.9539% Difference
26,5001 20664060 7]
Nominal Vetue : (High Load} 19.959% £00.2000
200 g 20.0000 200.0000 B
Toletance 70,0000 195.5359 7
00001 g 18.9983 ; 001 o
| 15,9553 | 200 5000
Siandard boviation 2.0000%  ©.05008
Linearity
Tha franriy, 3o caliod i Do sorib oftha sl durve o PR ————
Tolerance  0,6002 T
Neminal Valye Cenventianal Mass Valua Displayed Vatue Oaulation Uncertainty
t) (] 7] i) g}
9. 07 0. 8760 0.6165 61G000 0.66018
0.55 0.0560 0, 0500 0.4060 9.06018
(1) 0.1060 0.1500 §.0000 5.GG0L3
[ 5.5050 0.5060 0.0000 . 06018
L T 1.0000 1.0060 4. 0600 5.00018
g 5.00¢0 5, b000 0,0860 5,00018
10 16. 0000 10,0040 0, 6060 0. 00518
20 20,0060 25,0068 : 0.0008 ©.00024
P 50 H 56.0064 45,5855 -0, 5601 ¢, 00019
L) | T00. 0UBD 1005656 ] 0.0000 ¢,00023
Z06 | 2500000 189.5559 -0,6061 G, 00032

End of Repott,

S0P FI 3 03 Fabrsary 2023

Equipment :
Coendliicn As-Recalved :
Reference :

Het A
Used
2403

i Owven
Kem
05630C-1

Cort. Ho.: 24TME32
Page: 20f3

TEGHNDLOGY PROMOTION ASSCCIATION {THAILAND-JAPAN)
CORFORATE SERYICES 3; EGUIPHENT CALIBRATIOH AND TESTING SERVICES
5044 PATTANARARM ROAD 507 18, SUANLUANG, SUALUANG DANGKDK 10250
TEL.0-2717-2000-29 FAX.0-2719-440

Certificate of Calibration

Equlpmant @
Menulacturer :
Mode! ;

Serlal Ha, ;

ID Ho. :

Bubmittad by :

Locatlon :

Received Order:
Callbration Date ;
Amblent Temperature ;
Ralatlve Humfdity :

Calibrated by :

Approved by !
{ ) Pomthippa Tameyakul

(n) Urnopphol Harachak
} Suwit Imjal

lasua Data :

2 o
HECIL TS ITI2S
CALHIRATICN Ron

Cart. Mo.: 24TMEB32
Page: 1of 3

Hat Air OVl eype e 72&#/!21/{,’_
Memmarl
UFE £00 APIROVED BY l: kf‘ i
G511.1672

MEXT CAL AT 2140925
RYG_ENIBID

ALS Laboratory Group (Thailand) Co. Lid. (Rayong Branch)
G16/10 Moo § T. Maenam Khu,

A. Pluakdaeng,

Rayong 21140 Thalland

Oven Room

21 March 2024
21 March 2024
(22i0)°C
{50230)%

Man Pattanapongpalboan

Sl

Approved Sigratary

22 March 2024

The U Inties ere Yor a

1 protablity of app 85%

This ceitilicats miy ot de reproduced ather than |n fulf, excopt with the prior wiitten
Approvel of the had of Gorporete Services 3 Equipment Catitration pod Testing Serviczs,

Precedura Used :-

Calibration were conducted using calibration precedure CP-OT02 according to ditect measurement
method with Data Acqutsition which connected with Reslstancae Temparaturs Detector { RTD } and
Trermacoupla Typs T.

The temparature scale used was based on T§-90,

Londitlen of this rasult of callbration
1. Reference standard insinument..

Instrument Serizl Ha, Cerl. Ha. Traceable Due Date
1) Data Acguision MYS7013711 23LMi15 TPA 11 Jul 2024

2. This cerlificate is valid only o the item catibrated on date and place of calibration.
3. This cerlification is traceabls 1o the Intematicnal System of Unit.

Remark ; TPA : Technology Promotion Association { Thalland - Japan )
Rasuit of Callbration :- (*} Without Adjustmern
Functior of UUC! ¢ Temparature Soums

Frash air solting : Cloza Environmant durlng callbration
L Boginning | Finished
Temp. (°C Y 27 pid
i . RELAuMIG. { 51 57 )
AC Supply { Valt } 222 224
=] S
1 3
g ' Raf, 8id. D No.: @
Bl 3 s 3 Calibratlon Folnt
N T 7 Posltion:| (180)°C {104 })*c
< e =u 1 15-187C-01 § 18-1BRTD-M
G 5 2 18-18TC-02 | 18-18RT0-02
3 18-187C-03 | 18-1BRTD-03
4 18-18TC.04 § 18-1BRTD-04
Praba Inziefatien Oetalls Dimenslon of Chamber : 3 5-36TC-05 | 18.18RTL-05
as 58 on b= 640 ™ 6 16-1ATC-06 § 23-1ARTD-06
5= 8¢ om W 05 m 7 18-A0TC.07 | 16-4BRTD-07
c= 50 m W= 040 m [) {8-16TC-08 | 22-18RTD-0B
Copocity = 041 mb 9(ref) | 18-10TC08 | 16-18RTD.00

Equipment: Hal Alr Oven Cort, No.: 24TMB32
Condition As-Recalved ; Used ltem Paga; 3o 3
Rafarance : 2403-05630C-1
Rasult of Caltbratlon i« {*) Withoun Adjustment
Function of UUC" Temgparalure Source
Frash alr setling : Close
Calibration 4UC* | LuC* Temperature Temparature | Ovarall [Covarago|
Palnt Selting |Reading stabllity undtormity WVarlatl Factor
£CY jeerley (£'C) 1) ey I3
1040 1040 | 1040 0.051 0.59 0.62 2
180.0 1800 | 180.0 015 13 37 2
Callbration Mazsurad Temperature ('C ) f
Polnt PaosHticn
{'C}Y 1 2 3 4 5 g 7 8 4 {ref) (2*C)
164 0 103.921 ) 103.786) 103 757 | 103.750] 103.950f 103 817 104 213} 103.672| 103,673 047
1800 179.614 ) 174.270( 178 145 | 179.595] 1£0.001§ 180 423| 160.283| 180.625] 179.429 1.1

Avaragn® ; Tha average of 30 values In each position.

Temparature stablity ; One-half of the greatest maximum differenco of meazured temperatura at any one sensor
Temparature unlfermity : The maximem ditference of measyred temperatures at any tensors and the measurad
temperature al the referenca Tocation which are shacrved at the same time or &t as closs an chzenvation time a5
postibia to dsterming the temperature patiem or homogenaily within the chamber under steady.slate conditions.
Overal! Variatlon ; The Dillarenca of the maximum and minimum meazured temparatures throughout observation.
Uue* : Unit Under Catibration

Nota . The reported uncedalnty of measurement was Included stabiity and excluded uniformity

The reported uncenainty of measurement was based oh a standard uncertalnty multiplied by a coverage
fatior k, providing a lavel of canfidenca of appreximately 95 %

-olo-




TECHNOLOGY PROMOTION ASSUCEATION (THAILAND-JAPAH)
COAPORATE SERYICES 3: EQUIPRMENT CALIBRATICH AND TESTIHA SERVICES
S344 PATTANAKARY ROAD 501 18, SUANLUARG, SUANLUANG BAHGKDK 10250

Cert. No.! 24TME34

Certificate of Calibration

S
TEL.0-2717-3000-79 FAX.0-Z19-MB4 CALEARTMON tivh

Pago: 1od3

E b i 7- 1 /L’

quipmen Hol Air Oven REVIFWBY . AM/L‘H "
Manufacturar : Mammart :
Modal : UF 110 APFROVED BY [ R

Sarlai No, ; B423.0853
onial Ha RENT CAL DATE. ... 21[0:”25

1D Ne. : RYG_EMNOZ13

Submitted by : ALS Leboratory Group (Thalland) Co.,Lid. {Rayong Branch)
G180 Moo § T Maenam Khu,
A. Pluakdaeng,
Rayeng 21140 Thellend

Locatlon : Oven Room

Received Order: 21 March 2024

Callbrailon Data ; 21 - 22 March 2024

Amblont Temparatura : 126+103°C

Rofative Humidity : (50£30)%

Callbratad by = Man Pattanapongpaiboon

Approved by : $M

Approved Slgnatory

{ ) Pomthippa Tameyakul
{ J Unnoppha! Harachal
/] Suwit Imjal

Issuo Date : 23 March 2024

The Uncartalnties ars tar a confldenza probability of approximately 95%

This cerliticala may not be reprodutes other than in full, sxcept with the prloe wiiten
Approval of b haad of Corporate Serviees 3 : Exutpment Galibration and Testing Serces.

Equipment : Hot Adr Oven Cerl. Ho.: 24TMB34
Candltion As-Racalved ; Used ltem Poagn: 32
Reforance ! 2403.05630C-3
Result of Sallbration ;- { ") Wilhout Adjustmant
Fungtion of QUG* : Temperatura Source
Fresh alr salting ; Close
Callbration| UUC* | UuC* Temr, Temp Ovaralt q
Point Setting |Reading stablity uniformity Vatlatlon| Faclsr
{'Cl (e e (G} ('cy 1'C) L]
104.0 1040 | 1040 0.065 .52 0.90 2
180.0 180.0 | 180.0 0,20 1.2 20 2
Calibration Maasured Tomperatura { *C)
Point Posltion
(*C} 1 2 3 4 5 3 T a 9 {rel.) (2'C}
104.0 104.168| 103.508) 103.898 | 103.742[ 102.772] 103.730] 104.280 | 103.805| 503.728 042
1800 [180.701] 178.239( 179.935 | 179,999 180,127 | 180.136 | 180.895| 178.313} 180.211 1.1
Avarage® : The average of 30 values In each pasition.
Temporalura stabllity : One-hall of the greatest maxi diffierenca of p at any ONG Sensar,

Temparaturs uniformity : The maximum difference of measured lomporatures 21 any sensars and the measured
temperature at tha reference localion which are observed ot the same time of at as close an obsonvation time as
possible to the temp o pattem or within the chamber under steady-state conditions.
Gvarall Variatlen : The Difference of the maximum and minimum measured tempamtures throughout observation.
UUC* : Unlt Under Cafibration

Note : The repored uncenainty of measurement was Included stabllity ang excluded uniformity .

The reported uncarainty of measurement was bosed on a standard uncertainly multiplied by a coverage
factor &, praviding a level of of i 85 %.

-o0g-

Equlpmant Hot Air Oven Carl. Ho.: 24TME34
Condltlon As-Receivod :  Used ltem Page: 2df 3
Roforence ; 24Q3-05630C.3
Procodure Used -

Calibraticn were using t precedurs CP-0T02 according to diregt meagurement

method with Data Acquisition which connected with Resistance Tomporature Detector { RTD ) and
Themmocouple Type T.

The temperature scale used was based on IT5-90,
Conditlon of this rasult of callbration
1. Reference standard instrument:-

Instrumant Seral No., Cert. Ho. Tracaabla Dun Oate

4 } Data Acquisition MY57013711 23LM115 TPA 11 Jut 2024
2. This certificate Iz valid only 1o the item calirated on date and placa of cafibration.
4, This certification Is traceable to the Intemalional System of Unit.

Remark: TPA : Technology Promotian Asseclation { Thalland - Japan )

Rasult of Calibration - (=} Without Adjustment
Funetion of UUC* ; Temperaturn Source
Fresh alr sotting : Cloza t during callbratien
Beginning Flnishec
Temp. { "C ) 27 27
{2 R RELHGmR. { % ) 8 59
AC Supply ( Vok ) 224 203
] ]
1 a
g ™ Ral. Std, ID No.: @
H 3 hiz 8 Cafbratlon Polnt
N Tz Posltlon:} (180} °C {104)7c
Fmr =2 o (=)
R~ 3
z - 1 18-18TC-01_| 16-1BRTD-01
U— 2 18-18TC-02 | 18-1BRTD-02
3 16-16TC-03_| 18-18RTD-03
4 {8-18TC-04_| 18-1BRTD-04
Probe tnstallation Oatalls 1 Dlmansion of Chambar : 5 | 18.187C-05 | 12:16RT0-05
a2z &0 om D= 040 m [ 16-13TC-08_| 23-18RTD-06
b= 50 cm W= 086 m ¥ 18-187C-07_| 18-1BRTD-07
e= 60 cm H= 048 m & 1E-18TC-08 | 22-1BRTD-08
Copocty = 041  m? o (raf) | 16-18TC-0% | 18-18RTD-08

TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE BERVICES 3; EQUIPMENT CALIBRATLON AHD TESTING SERVICES

534/4 PATTANAXARI ROAD 501 18, SUANILUAKB, SUANLUANG BANGKOK 10250 T
TELG-2737-3000-29 FAX.0-2115.5484 ChuRAATION Bigs

Cerl. No.: 24TMB35
Pago: 1ol 3

Certificate of Calibration

Equipment : Water Bath 7- ] /f
P REVIFW Y Mﬂ"? o
Manulacturor Kemmert ;

Madel : WNB22 AUPROVED BY

Seral N L512.0040 21/09/25
NEXT CAL AT RN

ID He, RYG_ENDOS1

Submitted by : ALS Laboralory Group {Thaliand} Ce. Lid. (Rayong Branch)

616/10 Moo 5, T. Maanam Khu,
A. Plunkdeang,
Rayang 21140, Thailand

Locatlon : Wet Chemlstry Lab

Racelyed Drder; 21 March 2024

Callbration Date : 21 March 2024

Amblant Temparatura ; (26t 10}°C

Relative Humldlty : {50£30)%

Calibrated by : Man Pattanapongpalboen

Approved by : %ﬂy}

Approved Signatory

{ )Pomthippa Tameyakul
{ ) Unnopphol Hatachal

{3/ Suwht Imfal

Issua Dato ¢ 23 March 2024

The Uncartalntles aro for & confidence probabllity of approximataly 5%

Teis e tscala My R\ b reprodiiczd athar than Un 1ull, srces? with tha prist wmifton
Approval of ihe head of Gorporaln Servioes 3 : Equipmant Calibrition and Yesting Services.




Equipment: Watar Bath Corl. No.: 24TME35
Condition As-Recalvod ; Used ftem Fage: 20of3
Rafarence : 2403-05630C-4

Procodure WUsed ;-
Calibration wera conducled using In-house calibration procedure CP-OT04 Based on ASTM E715 according
1o direct measurament method with Data Acquisition which connscted with industrial Piatinum Resistance
Thermometer { IPRT ).
The temperature scale used was based on ITS-80,
Candition of this result of calibration
1. Reference standard instrument.-

Instrumant Serial Na. Cen. No. Traceabla Do Date
1} Data Acquisition MY57013751  23LMTS TPA 11 Jul 2024

2. This canificate 1s valid only e the tem calibrated on date and place of calibration
3. This certification |5 fraceable to the Infemational System of Unit.

Remark ! TPA : Technology Promotion Assaciation { Thalland - Japan )
Result of Callbration ;- (*) withoul Adjusimant
Functlen of HUC® : Temperature Ssumne
Heat transfar medium ysad :  Water

Enviranmantal AC Vollage Supply
(€} (%R.H,} [ven }
|Beginning of Calibration 25 55 22
|Finisnad of Celibratien 28 57 23
Ral, 5id,
PosHlon : 1D Ho.:
1 4503585-001
A El 4B03985-002
T el 3 603785003
4 FE035EE-004
5{re.} 4503988-005

Fromt

Equipment : Water Bath Corl. No.: 24TMG35
Condltion As-Recalved ; Used kem Page; 3ef 3
Roferance ; 2403-05620C-4
Rogult of Calibratlon :-  {* ) Without Adjustment
Function of UUC* : Temperature Source
Ca!lbration yucr ruct Avarage* Standard Reading { C ) Uncerlainty
paint Saling Rezding Posltion
(°c) D] £°G) 1 [z T 3 J.a J&wh]| ¢
85.0 §5.0 85.0 84426 | Baaze | BaaBy | 84.507 | BAATT 9.18
Calibration Coverage
palnt Unkformity | Stablity Factor
('c) [ {+'C) 3
85.0 0.19 011 2

Avarage® : The average of 30 valugs In each pasition.

Unifermity : The maximum difference of maasured temperatures at any sensors and the measured temperature
at the reference location whith are obsorved ot the same tims o at as close an obaervation ime as possible
ta detenmine the temparature pattem or homaogeneity within the chamber under steady-ziate conditlons

Stabliity : One-half of the greatest maximum difference of measured temperature et any one probe.

UUGC* ; Uit Under Calibration

Hote ! The reported uncertainty of measurement was included stabifity snd excluded umiformily.

The reported uncerainty of measurement was based on @ standard uncertainty multiplizd by a
coverage taclor K, providing & level of confidence of approximately 95 %,

~oly-

TECHNOLOGY FROMTION ASNOUIATION (TH AL ANDJAPAN;
CORPDRATE SEEVH ES X T OUHMENT T ALIBRATIGN AN5 TENT 1
S TAN AR

HELTIT TR
[REEA

Cert.Mo.: 23CH1088
Page.r 1of 2

Certificate of Calibration

Equipment : Conductivity Matar

Manufasturer : Hattler Toledo

Hodel : 5230 [ rETT

Serial No. ; [24 1407147

DN, RYG, ENDOZS S

Condition As-Recelved Used Ytem oAl EATE gegr.g?{g_ﬁ ]
Recelved Date © 1 Septembzr 2623°. . b st

Cealibration Dale © 04 Seplemper 2073

Cerl.Re.: 23CH10383

Page. 2 of 2
Condilion of this rapult of celibration
1. Reference Standard instrument -
Instrumesnt Serlal Ho. 1D Ho, Cediflcats Ho. Dup date
1} Thermometer 9549224 130RCOO3 231435 10 Apr 2024

- This Cerification is traceable 1o S Throught Technology Promotion Asscciation {Thailand + Japan)
2 Cestiflad Reference Malerists -
- Conduztivity calibration spition, CPA chem L . The measuremant results are traceable to Sl
thraugh CPA chem Lid., ANSEI-ASQ Naticnsl Accredilation Board, Accredited No. AR-1525

Copductivity Solution Hanufaciurar Lot Mo, Exp. date
84.000 5 Slem CPA Chem 885120 28 Mar 2024
18130 pSlem CPA Chem 913085 14 Juby 2024
12.880 mS/cm CPA Chzm aBh123 20 Mar 2024

- Controt Conductvity calibration solution temperoiure by Water batn (250 1) ‘c
3 This cerlificate is vahd only lo the item calibraled on aate and flace of caliration

Refgrency ¢

Submitted by :

Amhtent Temparature
Relatlve Humidily :

Catiration Procedure.

Balibrated by -

Approved by

-
{ v'/) Sathp Meangma

) Watshomr Lemgagiakal

t )} Penpan Papim

tssue Dale -

The Uncertaintio. are fir @

2300-00190R5C.7

ALS Laboratory Graup (Thasand) Co. Lid. Rayong Branch
B1GH10 Moo 6. T Maenam Khu,

APluakdseng, Reyeng 21140, Thottant

26 +2.5 C

{50 + 151 %

fa -house method

- CP-CH& . bated un diet! measuroment by

g rertibed reference matarial (CRM)

Warasam Lemgaghaiwt

o

T

Septembsr 2023

ERTT

[

Calibration_rasuls

(*) ARer Adiustment al 1443.0 uSiem
Cendustivily Elecirode Serial No.: 8822251000

Stondard Belore Adjustment After Adjustment Unceriainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement faclor
[£3] 3
B4 00D pSfom 83 8 uSiem 853 iSicm 002 plifem 200
14354 pSicm 1309 pBem 1413 pBiem 92 8em 200
12 BE) mSiem 12 41 mSicm 12 B3 mEicm 2036 miSiom 203
Remark - UUC* = Undt Under Callbration

-1
« Cell egnstant = 0.545371 ¢m

he repaned unconanty of measurement was based en a sandard vhoonainly muitiplad by 2 coverage
facior kb prowiding a fovel of coafidence of approximately 95 %

~60a

i

Sc.ifilfff

1178930



TECHNOLOGY PROMOTIDN ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES : EQUIPHWENT CALIBRATICN AND TESTIHG SENVICES
5304 PATTANAKARN ROAD 50 18, SUANEUANG, SUANLUANG BANGKOK 10250 NSC-TRLTISATOIS
TEL0-Z717-3000-29 FAX 0-2H19-3484 CALRIRATION B

Cerl.No.: 24CH383

Certificate of Calibration Page:  1ef2
Equipment : pH Matar P +
Manufacturer ; Mailer Tolsdo REVIEW HY ) H’\ok\;p. T
Modael Seven2GaTM pHinV 52
Sarial No. : CAOZIBEO6 |, vrn py STt N
10 No, ; RYG_FS0574
Conditlon As-Recaived: Ussd ltom

NUNT CAL BATE. .. 0”04125 .

Recaived Data ; 28 March 2024
Calibration Date ; 01 April 2024
Reforonce : 2403-1017D5C-2
Submitted by ¢ ALS Laboralory Group {Thailand} Co..LId. Rayong Branch

616/10 Moo 5. T Maonam Khu,
A.Piuakdaang, Rayong 21140, Thailand

Amblent Temperaturs & (25 & 25} °C

Ralative Humldity : (50 2 15 %

Calibratlan Procedura : In+ house mathod
- CP-CHS5 by direct measerement with OC vollage
standard and direcl moasurement with
certifiad reference malarial {CRM)

Calibrateci by : Warakotn Lemgaglrakul

S

Approved Signatory

Approved by -

{ }Ponpan Palpim
{ ) Unnapphe! Harachai
(/') Saithip Meanpmai

Issue Dale : 02 April 2024

The Uncertalntios are for & conlidence probabillty of approximataly $5%

This certilicale may nt bo reproduced other than k full, sxeept with bha prior writien
Appruyl 6l the head ol Carp: icesd nd Teating Services.

TECHHQLDGY PROMOTION ASSOCIAYION (THAILAND-JAPAN}
CORPORATE SERYICES 3: EQUIPMENT GALIARATION AND TESTING GERVICES
$34M PATTANAKARN AOAD SO01 18, SUANLUANG, SUANLUANG BRHGROK 10250 g HACTRATISITNLY
TEL.0-2717-3000-29 FAX.0-2713-9504 CALBARTION #004

Certificate of Calibration =% tes#ds

Pago.: 10f 2
Equipment : PH Malar with Sensor
Manufacturar : Mellles Toledo
Madel : Sevan2GoTM pHimY 52
Sorial No.: C202355606
1D He. ¢ RYG,_FS0874
Submitted by ALS Laboratory Group (Thailand) Co..tid.
Rayong Branch

616/10 Moo &, T.Maanam Khy,
A Pluakdaeng, Rayong 21140, Thailand

Locatlon ; TPA On Slie Calibtarion Labaralary
Rucelvad Order @ 28 March 2024

Calibrated Date : 02 Aprit 2024

Amblant Tamparature : {26210}°C

Relative Humidity @ (50220}%

AC Line Voltage : (220:22)V

Cafibratad by : Warakern Lemgaglrakul

Approved by : Sﬂu‘f

Approved Signalory
( ) Pornlbippa Tamayakul
{v'} Penpan Paipim
( ) Suwil Imjai

Issup Date : T April 2024

Tha Uncerisinties are for a confldence probablilty of epproximately 85%

This certificate may nol be seproducest other hanin fu, sxcapd with the prior wrilien
Approval ol ihe head of Corporata Services 3 : Equipment Cavbriion wnd Teslifg Strvites.

GCart.No.: 24CH283
Page.: 2al2
Candition of this calibration result
1. Raference Slandard Instrument
Ingtrument Sorlal Ha. 10 Mo, Cert, No. Due Date
1) Decumant Procass Calibratar 54030048 130RC116  23E2802 27 Aug 2024

This cartificalion |s iracanbla o the Inlamational System af Unil maintained through:-
+ Technology Promation Assecialion {Thailand-Japan}

2. Certiliad : The results ora traceabla ta Sithraugh CPA chom Lid.,
ANSI-ASO Nationa! Accrediation Board, Acredited Ne. AR-1835
Bulfar Solution Manufacturer Lot No. Exp. date
pH 4008 CPA chom 540102 27 Nav 2025
pH 6485 CPA chem 940104 02 Mav 2024
pH 5.897 CPA chem 840506 02 Nov 2024

3. This cartilicatn is valid only lo the ilam calibraled on dale and placa of calibration
Callbrailon Results

Eunciion : m¥ Measurement

Parfarming standard curve by Docurment Pracaess Caflbrator at pH (4,7,30)

Momlnal Stndard Uneertainty af | Coverage
Unit Undor Valua Voluge Actual Reading Measuremaent factor
Calibration Input (¥} ,
pH my mv pH
pH Metar A4.00 177.48 177 4.00 o058 200
SfN.: C202255606 7.00 0.00 0 7.00 058 200
40.00 -177.48 ~178 10.00 0.58 200

Function : pH Measurement
Parfarming thrae buffers standard curve by using buffer nomlnal pH (4,7,10}

Unit Under Standard pH Actual pH | ActuaimV | Unceraintyof j Coverage
Calibration Buffer Solullon Reading Roading |pH Measuremant factor
{mV) {*) k
pH Elactrade 4008 40 167 2001 200
SIN.: 2015870 6985 6,99 -10 0ol 240
4.997 10.00 -178 0.0092 2.00
Tio reported uncerlatnly of measurement was based an a standard inty iplied by a

faclor k. providing a tavet of confidenceo of appreximataly 95 %.

rofo-

Equipmarnt pH Meter with Sensor Cest. No.: 24LME1
Condition As-Rocelved :  Usad llam Page.; 20l 2
Referance ; 2403-107705C-16

Protedure Used :-

Catibralion were conducled using in-house calibralion procadure CP-OT01 according lo companison with
Induslrial Plalinum Tt { IPRT } inta Ti Bath,

Tha lomperature scale usod was based on 175-80

Conditlon of this rasult of calibration

1. Referenco standard inslrumant:-

Insirument Serial Ho. Cert. Ho. Traceable Due Daie

1) Digilal Thesmamaler AS2B4T 2311222 TPA 10 Oct 2024

2. This cerlificate is vald only 1o the item calibralod on date and place of calibralion,

3. This ign is bia to (he i Syslam of Unil,

Romark: TPA : Technolegy Promotion Associallon { Thailand - Japan }
Result of Calibration :- {*} Withoui Adjustment
Funetlon ; Temparature measuramant,
This instrumant was connocted with tamperature sansor, S/N.: 2015720

lieath uuee Errer Uncortaliby Covarage
Point Depth Temperatura Reading — Factor
() {mm} e ) {cl (£C) *
250 100 25.002 25.0 -0.002 015 200
40.0 100 40.003 401 Q087 0.15 2.00
60.¢ 100 60.004 60.1 0.095 Q.16 200

JUC* : Unit Under Calibration

The raporied uncertalnty of measurement was based on a slandand uncorlainly mulliphed by a
caverage faclor k. providing a laval of cenfidence of approximalaly 95 %.

-slo-




Agifent Techeolagies

Custamer Contact:

TAXID (3(ESA0565858

Chansttagas imek
2760305

Lovstien:
floem
Bidg
Lz
Bept

Salsplattem

Oirder Bumber

Servive Roquest

Sereico Grdar:
EALED41E63

tnstsngg mted el

Gustorset Perchazs

+ERZ 639 £333

Ter <18 E3) 43N

'I:mmu Number
17N

i

1

| Service Reuest Date:

i
Service Confirration:

E505335201

BKK,_ ELOO26

lngm.:.wav SH]L o

mloylgoss

AFFROVED BY

' NFNTCAL DATE

Birat! fndiiries to.

axyTamandt Lunizat Hos

Service ixlormation:

Fage 1 ef 3

Rizsd,
DIREEER

§ervice Canlirmation Number 305338201
Servica Cenfirmation Fatet 12122021

Problem Description:
WUCOIMAHPLE 2700800113331 3

Servics Provided:

Service Qvorvizw Code:

Reasan Cade: Scheduled Service
Disgrozis Tode: Stheduied Service
Resolution Gode: Sehoduled Semviez

Perdorm DO Hardwsre sontrof lest £52 logon, Autasampla , ISIS . Auta tune , BG and Slakitity. Atter dane the
frstrumant BKE_ELODZG ealibrated pass alt

Raparted Hours:
L1

Travatilours;

Custamar Fisld Service Cuztamar Field Service "{tte:
Representative Hama: Regresentative Signetisre! 12 Dot 2023
Panthep Korssathain
Customer Hame: Castomer Signatirs: Bata:
Bupatorat Mak \ 12 Des 22
B 1.
: Additionn] Comments:

Pogz3eld

Service Canfirmation Number: 6905335201
Service Confiemution Oate: 12.12.2023
Service lanrument:
Maie! Model Daseripticn T -Serial HNumbeor Sy—s%e‘;u ﬂ“an(le Parent Asset
Humber
SYSIM.  FIGPMS 1760 System Enhanced FCF 348 700 (HPLC}
THYE
G1316A 1250 Thermostatted Column DEACN12360 ICP IS TI0) {HPLE; | SYSIMA7200E
Compartment
513798 1260 Standard Autosamples DEAAGY08 1GP M8 7700 (HPLC SYE-IMA-1780-E
GIANG 1260 Duatenary Pumy DEABTG43RD ICP S 7700 (HPLG) ¢ SYSMLIT8D.F
GazatA | Agilamt 7700x [GP.MS JP12085612 ICP M3 7700 (HPEC) ¢ SYS-[A-7780-E
Service Heme
em_: Service/Part ¥ | Deseription ]y Entivsment 1Serdoe Bar Servie End
1608 {EOG Enterprise Dperational 100 |Agreoment 12122023 92322023
Qugtficaticn Entittement
11439
sovarag
ima | 51856350 ICP-4S Checket 100 | Agresment
Solutians Entitfemant
oy
coneizd e
Additienal Information;
Page2ol3d

Telephone
Website

SOECO

LI e

332 Moo 3. TBanpa. AXaengkho, Saraburi 18110

+G6 2 BE6 57924 Fax  +56 2 566 5109

ww stieco ¢n 1k E-Mall calbrate@scg coth

Certificate Ne. T23167¢

Eqoipment
Manufaceurer
Model

Serisl No.
Customer Code
iD Ne,

Customer

Custemer Location
Dute of Receipt
Calibrated By
Approved By

Date of Tssue

Page 1 of &

of Calibration

HEATING BLOCK

Environmental Express

SC 196 Review gy 134 pRIn

6974CECW3I205

!
newr oo care 12102195

BKK_EL)054

T3306A3

ALS Laboratery Group (Thailagd} Co.1ad,

104 Phatthanakan 40, Phoithapahkan Rd,, Khwaeng Phatthanakan,
Khet Suan Luang, Baagkok 10250

Acid Digestion Lab

13 September 2023

S:mc? }1}1521{3% an { Site Calibration Manager }

—
ki £ Suijer Nakaakeed (Site Catibration Manager 3

£0SEF R

The uncertainties 3v2 for a canfidence probability of appreximately 95%.

This Certificate 5 Beoad ih satoriznee wilh the cangitiens of acs

Boheme whish |
shandards ang 4o the o

of

diatien granted by the That Lzboreiary Accradilztion

a5 aszoased e measurement cepabifity of e Raborstery snd Hs treceakibty to rezognized netional

Lrealized at the

not e rermtfuced othier

naticnst standerd keboratery  This catdificats may

e i 5 nxeaptvith the prior weitlen approvad of the Matrolagicsf Center

(SRR RR (ERIEF



Metrological Center
5G| ECO Services Company Limited
33/2 Moo 3, TBanpa, A.Kaengkhei, Saraburi 18110
Tetephone : +B6 2 586 5792-4  Fax : +66 2 586 5109
Websile : www.sciaco.co.lh E-Mzil ; catibrate@scg.co.th

BSCG

>

Lantt MR DD UATLRLY

GISCC.

Metrological Center

301 ECO Services Company Limited
3312 Moo 3, T.Banpa, A Kaengkhoi, Sarabur 18110
Telephong : +66 2 586 5792-4
Webhsite | www.SCieco.co.th

Fax : +B6 2 586 5109
E-Mail : calibratef@scg.co.th

Certificate No. T231676 Page 20f 6

Calibration Report

Equipment HEATING BLOCK

Date of Calibretion ;22 September 2023

Environment Temperature @ 283231 °C
Lizc Voltage § 221.6-2263 VY
Relative Humidity : 55-65 %RH

Ceaditlan of this results of enlibration :

1. This cquipment was calibmited by insert 20 standurd thenmoceuples type T inte its chamber | the ether eac
standntd thermocouples ype T use for mmbiont temperature measurerment . The calibmtion wis done in according
ta Wi-T20
Al data show below were final values nad the injlia! data from customer request . The tempemtore seade used
wits based on TS - 90
Reference Standard Instrument .

»..

Trstrument Model Instument No. Cenificate No. Due Dite
Tc TYPET TNI-THNIO T230014 17 Junuary 2024
< TYPET TNITRI0 T230014 17 January 2024
DATA LOGGER ~ 34970A TISI T230014 17 January 2024

-

This cenificate is traceable to
National fastiture of Metrology { Thailnd ) thtough Metrological Center E NST-FISI-TES 17025 CALIRRATION 0244,

4, Condition of calibrated item : good
Equipment Description :
Time Constant 2 Heur 2 Minue A 9% C
fresh Ait Damper ] Open [ ]Min ] Mediun [ ax
DCIDS:
o1 Available
3 Adjustnent ¢

[ ) withow adjustinent { X ) afier adjustient

Approved By,—lé____._

Fh-L13 108:30-05.57

Metrologica! Center
SCi ECO Servicas Company Limited
g 33/2 Moo 3, TBanpa, A.Kaengkhci, Saraburi 18110
Telephone : +66G 2 5B6 5792-4  Fax : +66 2 586 5108
E-Mall : calibrate@scg.co.th

ot
@

FLMIHT- BRGNS MATERALL

Website : www.scleco co.th

Certificate No T231676 Page 4 of 6
Calibration Report
Mensurement Results
Catibration Foint Average Standard Reading al each position ‘ci
1L Holel-lloteS| TN2E TNIZ TNZ3 TN24 TS TN
CAL POINT Max 95.01 9441 9420 05,41 5451 9517
9% Min 7457 93.95 9278 9432 4,00 WL
Avenige 9479 341% D498 95.17 9420 9495
; 12 1lole7-Holel2{  TN2Z7 TN TNIS TNID TN3IL TN32
Bux 95 34 95.43 95 19 75.16 95 38 5497
Min 9494 3495 9472 9471 9490 9457
Avdrage 95.18 95.19 9496 G444 us il 4477
E R3 Holeld-Hotel&;  TN3I3 T TS TN3G TN3? TN
Max 9537 4540 95.21 4521 9533 9531
Min 9499 9500 P15 9432 9485 95,96
Average 8518 530 9500 5502 9531 9513
R4 Holel9-Hule24| TN3® TN43 TN2L TNIZ TRI3 TN2$
Max 9555 2442 452 o420 V163 9467
Min 9521 94.06 94,33 93,85 942k 9121
Average 9540 9124 5133 K06 9445 9447
RS Hole25-Hole30]  TN2S TN26 TN27 TNIR TN29 TNIO
Mas 9519 9538 2.9 9530 9513 95.03
Min 9453 9503 2236 995 5439 94.70
Averipe 25481 95.20 9218 9812 9496 9457
R6 [laled-MHaleds] THI1 TNI2 TN TN34 TN3S TG
Mar 9261 9196 77 243} 9423 93 %7
Min 9324 9155 bl 93 9% 9392 Y3 56
Average 04 43 9472 2460 95 14 9308 9371
l R7 faled?-loled2{ TNIY TN3B TiRle TN TN21 TN22
Mex 9230 9444 94 03 93.8] o3 x93 543§
Min 9303 21,08 03.67 9343 Gl 20 kARl
Average 2313 94.24 Q3156 B3.65 Lc] 9512
13§ Hotedd-Holedd] TNI3 TN24 TN2§ TN TNIT ThIR
Mas 955 3503 G528 G529 Y545 Pkt
kiin 95,37 95,15 .52 93 54 R A%
Average 95.7% 95 30 903 45 01 iy 94 6%

ek
Approved Oy. hvg

[ 308 FER BEN (X0

Certificate No.  F231

%

Crumn B Do HitRiLE

676

Website : www.scieco.co.th

Pape 3 of 6

Calibration Heport

FRONT CONTROL

~¥

FM-4 13108 30.05-57

Approved By,

Metrological Cenier

SCI ECO Sendces Company Limiied

33/2 Moo 3, T.8anpa, A Kaengkhot, Saraburi 18110
Telephone : +66 2 585 §792-4  Fax °

466 2 586 5109
E-Mait ; calibrate@scg.co.th

Certificate No T231676

Pege 5 of 6

Calibration Report

Messurement Results

Culibration Fojal Avvrape Standard Reading at each posilion (ﬂC )
It Haolel-Hale6] TN2! TNI2 ‘TH23 ENIL TN2S ENI6
CAL POINT Maox 10823 10432 105,43 105 25 10444 10527
104 hisn 104.54 103195 0% 15 10504 10401 104 96
Average 105,09 04 13 1052 10835 104,28 10312
R2 lloleT-Iloleid| TN1? TNIK TR TNID TN THI
Moy 10530 1038 12 103 1% a2 105 12 ns.i6
Mo 10511 10492 104.96 105 09 104.92 104 57
Avetage 70520 10502 105.07 105 11 10502 105.86
13 Nolel}-leleld] THR33 TNM TNIS TNI6 TN3Y TR
Max 105,37 105 61 105,02 145D 10469 105.19
Min 105,17 10537 10475 14 59 104.30 105.00
Avetage 10527 105.5¢ 104 56 10408 104 .40 10509
R4 Helel9-Hole2d]  TNI9 TN FNZ1 TRIL TN23 TN
Moz 103.31 104 41 106,41 §04 71 105.61 105 52
Min 105 08 104 22 105.15 ikl 103,37 105.36
Aversge 105.19 10433 104.35 104.56 105.50 105.649
RE NolclS-finledl]  TN25 TN ‘INZ7 TNIR TN2Y TN3D
Max 10455 106.26 1034 108 18 105,59 103 87
Min 104.67 t03 06 10308 108 56 }iis. 36 10868
Average 103,81 106 11 103.21 10567 105,48 108,17
R Holedl-IloledG|  TN3L TNIZ T3 TN TNI5 TNM
Mar 10415 104 86 §04.50 10520 104.30 10439
Min 104.54 104 61 104.59 105 00 10432 104,18
Average 104,65 1475 104.69 105,10 104.41 104,38
R7 Ualpd7-Holed2] TN3T TN38 TN3I® TN4G TNl TN22
Mas 104.30 104.50 10455 104,68 104 88 104.85
i 10407 10412 10486 104 49 104.65 104,52
Averape 1419 16481 104,75 104 57 104.74 10448
RE Holed3-Holedd] TN TN TN25 TNIG TN27 TN
May 10571 168 83 10839 105 61 10842 0519
N 10545 10561 1054 10837 10518 1494
Avdiuge 10835 105 73 10827 105 54 105,30 10 07

Approved By, '\}é

EAf-L13 108:30:05.3%



Metroiogical Center
gf%?é I gg iy SCIECQO Sarvices Company Limited
o d g %e
‘%%rfﬁ 332 Moo 3, TBanpa. A Kaengithoi, Saraburl 18110
Telephone 1 466 2 586 5792-4  Fax - +66 2 588 5109

Websile . www.stieco.coth E-Mait . calibrate@scg.co.th

CABENT. B WG UATESALE

Cerilicate No, 17231676 Page 6 of 6

Calihration Report

Measuremenl Results:

HEATENG BLOCK Tempsratery Distributlon
Reading (°C 3
Serting {'C} Seabifiny (£'C) Cncertainty (+C ¥
Min, Max Average
1004 1003,1003 1004 024 681
079 1070, 1071 1071 oo 078

 The quated wacsmaiy Oelade ® waddmy
The cahibrateon rezult Spply oaly the sbove calibrared item,

Tha tesult af 1est wis feund ae

a1 65 vl on daly 1) plaee of tesl pady
Ths reporied eapanded uncertaimy is besed ait 3 stendard unceremmy Anduphed by 3 covatags ficta & whash For 2 tdisnbating, providing

3 kevel af confidenze of approstinacely 95 %

Approved By,

FM L33 {0530 05.57

Metrology

3C) ECO Services Company Limited ] i
HECTIETIS 1TR2S

3312 Moo 3, T.Banpa, A.Kaengkhol, Sarabuti 18110, Thaltand. CALISRATION 920

@ISCG

Certificate No, T232160 Page 2 of 4

Calibration Report

Equipment : Chamber ( Caoling Reom )
Date of Catibration : 6 December 2023 .
Envirenment 1 Temperature : 34-249 °C

Line Voltage ¢  221.4-230.2 V
Relative Humidity ¢ 55«65 %WRI

Condition of this results of eslihration :

}. Thisequipment was calibrated by insent 16 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temp , The ealibration was done in according
16 WI-T20 ( based on ASTM E145-94 { Reapproved 2001) and AS2853-1986 T
Al ilata show below were final values and the initial data fram customer request . The tempezatura scale used
was based 00 1TS - 90,

2. Reference Siandard Instrument .

Instrumest Modct Insoument No. Certificate No. Dusg Date
TC TYPET TNI61-TNIT) T23G772 10 April 2024
TC TYPET THUFI-TNISZ0 T230773 10 April 2024
DATA LOGGER 349704 Ti4% TZ30773 10 Apdl 2624

3. This certificate is wacesble o
National institate of Metrology ( Thatiand } through Metralogical Centar {NSC-TISI-TI$ 17025 CALIBRATION G244.)

4. Condition of calibrated ltem - good

Eguipment Description ©
Time Constant 1 iow 0 MinweAt _ 3 _°C
Ercsh Adr Demper ] Open D Min D Medium Max
Clase
K] Mot Available

3. Adjustment :
[ X} without adjustment { ) afer adivatment

Approved By. M

SR L

FRLLLS HISNE.08-60

Metrology
SCI ECO Services Company Limited
33/2 Mao 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand. b
Saraburi Tel : 466 3627 3096 Fax : +66 3627 3100 o i

Bangkck Tel: +66852058851, +669 8247 2360
Websile : www.scieco.coth  E-Mait: calisrate@scg.com

@ISCG

Certificats No. T232160 Page 1 of 4

Certificate of Calibration

Equipment < Chamber { Cooling Room )

Manufacturer KOLDTECH

Model . KM 320 REVIEW BY .0

Serial No. . TBN-1012063/05 APPROVED BY orr \ .
Customer Code BKK_ENOL67 NEXT GAL DATE Rk{“l'lﬂ"...,.
1D Ne. : T2463A3

Customer 1 ALS Labaratory Group (Thailand} Co.Ltd.

104 Pharthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Banghok 10250
Customer Locatlon : Laboratory

Date of Receipt ;29 November 2023

Calibrated By : Atiphotig Ranprat { Technician }

Approved By : _M“_L__[ Boonchai Suriyawong (Site Calibration Manager)
09 JAK 200

Date of Issue T

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

This 16 issued in wilth the litions. of granted by Lhe Thal Leboralory Acereditation
Sehome which has asssssed the measurement capabitity of tha laberatory and hy fo ¢ national }

and ta Ihe unlts of measurement realized at the cormeapanding natlanal standard laboratery. This cerificale may net be
reprodued olher than In full except with the prier writien approval of the Metrolegy.
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Calibration Report
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C=Centrs, F=CemreofFace, A=Comer, E=Centrcof Edge

IC = TNI6! 12F = TNI72
A = THIG2 13A = TNIT)
3A = THNIE 14a = TH174
4F = TRIG4 i5F = TNITS
SA THIGS 16E = TNIT§
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Calibration Report Agilent CrossLab Start Up Services  [oouemor

Agilent 5100 5110 ICP-OES APIROVEDBY . 5
Measurcment Results Preventive Maintenance HEXT CAL DATE

Average Standaré Readlng at cach position {'cy

Calibration Pole | The1| Tonsa| Ti1ea | Tivied § THIsS [Th066] TR167: TGS | THI633 THNI73[ TRIZI | TML72

1% 283 0334 b o295 | 346 1 348 | 275 | 325 | 3de | 339 | 330} 338 | ds2

TNL?3| TNI74) TNIYS | TNITE

13 | 333 | 315 pX]

Aglert Preventive Maimanance provides factory recommended sernde for your analyticat
nstruments 1 assure rel-able aperation and he accaracy of your tesulis

Delivered by baghly tranedt and cestilied Serv-08 engNEers using genuing Aglent parts and
Chamber { Cauliog Reom ) Temperature Dlstribution supalies. Agien| Presentive Mamienance praviges what you neet 10 reduce unplanned downtene
Reading (') R . . o | Covernge and keep your gystems operetng at ther peak perfarmance
- y ™ 1
L ey ew— Average (C) | Stabllliy £'C) [Unlfaemity (C) [Uncertaloty (£ €} This cheeklist 15 us2d 83 0 guide for gormpieting the p e s = tagks. & Sigres copy
of this checkligt is proviced for your records

30 28,41 35 336 1.9 200 190 E1

Thi [ Hy oaly (he nbet Hem,

The result of fest was found aceurate ay ahown on date und place of terl only,
The reperied eapanded untertaioly b bacd on s standard uncertalnty muhiplisd by » coversge fucter & which for a t-distribubian,
providing 1 level of confldence of upproximately 55 % .
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Introduction tmportant Customer Web Links

»  Toaceess AgHlent Universlty, visit hitg fwser aglest comerasslatiiunverity? 10 leam aboul
traming optons, whech inglude enbng, classraon ard crsite debvery Atrarsng spec
work drectly vath you to help determme yaur best optons

Customer Infarmation

«  Customers should provide &l necessary epeiatag supplies upan reques: of the engmeer + Tuaccess the Agllenl Rescurce Center web page vist FIps fhwway wgiles t cofen
rescurces The following imformaticr tapics are swilable

+ A customer representative sheuld be svarfable 10 1he engmeer whrle paiformuing the preventive
m w2 procedures © e responstile for regulas minntgnance and ar
encouraged 10 observe the Service reprRaentaive

+ Saeaphe Prep and Gordaament
. Ay - {hemmece) Standards
esony
servige

an1s nat incluged in Ihe Paris tiste segtan of thay docwmen; are ng: part of {be
3 Proventive hmtenanss sersce oor are iy included e price of this

< Analyes

s
» I 5 system renuos the use af extra o1 spacial proceduras and/or parts for the mamenance Servige and Supan
service then shese mast oe crdered separately and charged as & repair whieh may ingur

adcihional costs Apelabon Workflows

. For m;st_omum usng HF applicatians the instegenent should be seturned 12 15 standsrd »  The Agilent Community 13 2n excellent place (0 gt anzwers, collaborale vath others about
sanngle it

roduchon System apeheatons ead Aglent prosucts, and Lrd m-depth docurnents and videos relovant to Agifent
technzlegies Visd htps pcommumty aglent comifveleoms

> Videos aboyt specific prepazation requitements for you: instiursent gan be found by
searchag e Agitenl YouTube channel al hips Wy youtubie camfserisglea

» Meed toplece o service call? Flexible Repa r Gplions 1 Agien

a8 2% samaeny i (. . . i
ey r,éa:u;.,;g aup b ":::i‘ . Agllent Paged ot b o Agllent
ei b 3327 S .
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gl § 00 $VE0 Proventae Man!

Service Engineer's Responsibiities

and anzure trat all pee:
tEnaEnse visH

supplies are ava:labie hefore the

¢ Only select thase pages that reisie 1o the systesn of modaie bang sefviced

iy fields with $0 relovang infarmatan
+  Complens 10 relevant eheskbioses in the shecktist usng dilhar 3 "X o tok matic v

» Cherk "Service not appHeable”™ check boxes tamilicate seninenilasks not deliverad, as
OppTopnEy

. Ccmlew the Prestrtive Mamtenast serviges i he most logeeal order eefzvant 1o he
it ns the erder oF P tasis listed

«  Complete the Service Review secton logather with tha customesr
«  fomplse the fickls for page nambers ot the foet of rach sefectzd paga

o Ade relevant page numbats to selasied pages end complete the tejal numper of pages feld i
the Serv.co Compleban seotan

+  Askthe customer 1o sign the Service Verfication section insluding the customer’s and your
signature,
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CrossLab
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Preparation

L& Deseuss an SIE SRS W the CUSLTCE Belore Staeling
[ Reviaw the Instrareent loglieok for re
F Sove lanramest control sof before starkng e procedure
&7 Frerferm a gerersl vspacion of the sysiem for civaningss

L Check for praper aataiation of patis as
& systant for recpared instaflation of ca
ar¢ UpGRIE

ded problems and commnents

nerbhes. SEnEo7s ote

rie and smplemantation of Senvce Notes

and verdy with customans f they wouid e
2 For HF spplicaticn sysier

custonmgr 19
[Fg

Fa

5.7 standard ssrasie 1MOCUCUEN SYLICITS Was not eietalled ask i

wos froet the 1O0 OES Sumpie sbre:thon area, sl
c: arouns the {CRGES
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Insirument Mainfenance

Systemn information

b this hox ol an instrument configurat-on ropoet 1s attag)
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Preventive Maintenance Procedures

Record Pre-PM instrument performance
" Run instrument Performancs test

= Recardresillts manztiument Perforarie Test Resds Tab - Drerw

Clean and inzpect ICP-OES system

chvigus eaternal damage of probicms
cochng hesos gz ines and pavier cord ot Cagess
L Ferform a genesel interral inzpeciion of tae System ol ¢eiosh
nacessany
¥ anspatt sample irpreduction Compongnts
ginesr Comments ang satify

v srik gt

2 Repice hig

W Rengen

h capady o endet dust Blter glzment i installed

chran nstroment waler mset filler

Agtlert Water Recirculntor

L Eervice nct nppbcab‘e
[

@ ronanaliv
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& Rt

0 Clean b tashng sy sten A

with & 10z
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Agilent
Agigrd B100 5110 Preveativa Marsenance Crechi st CTO SS Lab

Frgm g o Dittare.

SFS 3 Auto Sampler

& Service not nppliceble

O Power cycle the astosampler and verfy sucoessfus Inbialization
2 Inspeet X and 2 adis beits for wear Replace s necessary

£3 Clean X ang Z axis skee shafts

O Using customer’s racks and the Agilent soitvware mave the sample probie 10 1he 4 puleimont
Comers ane finse part. ensure that the prabe is aoproxmately cenlered in tha vial

SPS 4 Auto samplor

[ Servicenot applicable
27 Clean tre spill teay, rack locaticn mat end frames and chaswis wath a damp soft ciith ang
diluted mild deresgent
@ Clean tie aute sampler cover panels, If cover kit 15 installed, wih damestic windgw cleaner
[ Check the X-aws and Z-2xs drve balts for orogrs, spiis, damaged e, excassive
fraying cotor changas o degrodation from fumes

L3 Check the X-axi5, Thetg-axs and Z-axis FFC cabies for cracks, incommect pasitioning. damaged
edges o damaged connectors

-z"Pump Tybing Replacement Replace penstaltc pump fubing Replace sllubing that goss
Tram the nnse statlsn ia the pump asd frem the pump ta the waste/erse banles

-;-I/Tnsl USG CUSIOMe:'s tray ang mave the sample probe 1o the sample vial 1, wash vial gnd
ringe pert andd chgute thist e protre 1 ceriered in the vial 1 sgt use calbestion widard and
calibrate the position

&VS 4, 6, 7 Advanced Vajve System

?E/Servicenol epplicable

O Replace volve rotor s2ak

(G Check lungs for migns of leaks

T Cheek tading :nztading sutosampler tubing far kinks of extesswe
G Check high fiow pamp far signs of leaks

Tgezen 207 sar 2b Latsaary FHT
! ber

Agilent

2 b
£ 4gkr Tapbnolog e 1w 26037

Agilent
Edent 516D 5110 Preesmia Mairtenance Shenklat Cro SS La b

ez gt sy

Restore Instrument

2 For HF applications, ask the custorser to renistall heil sampieniraducticn system

B Lesve systemom an idle siale on and purgng

2" Guidance 1f the PN servine 16 pedformed prier 1 o qualiication serwce ther use the
qualihcotan precedute as a guide for fingd istrument set up and checkost

Service Review

[ Anach svadabie reporta/printouts of o tests Lo s documantation

[B/ Record the Preventye Matenance serece aclisly @ ihe customers recordssloghonk

Er Recordthe PR event m the Smart Alerts logboay, f applicable

Z/ Updatesteset IS rumEen] mamenance Counters as appropnate

27 At the P sticker 10 The system or instrement jogbaak based on the customer 5 fequest
" Compicte the Sernce Engineer Cormnents section if there are add tonal cemments

FT" Review this serice, frarts replacet, and 1652 resulis cbranzd with the customer

p’ If e instrument firrware was updated, record the detas af the change 1 the Sarace
Engineers Comments box Systems In a complant enviraament may need atdd:anal
gacumantalion

-"ﬂ’ Complete the Slgnature Page with beth Service Englreer and Customer signatures.

Fagely ot ib

Agilent

Agilent
S CrossLab

fromzaghe 1 s

Agiend S1073 5130 Freventive Martena

|ICP-DES adjustment

@ Check positonof Zn peak adjust if requires

£ Check Argon Ratio. adjust ke specif-ed value if requires
2" Perform Detesier Calibratan

7 Pesfom tnstromner Catitratian

Record Post-PM instrument perfarmanca

&, Rurs Insitumes Perfarrnance Lest
Record restits In Instrument Performanee Test Results Tadle - Past P
a” For sysiems using ICP Expert version 7 3 and above. rus the follswing Instrument tests

" Subsyslem Commurreatons Test
B A Flow

B Vot Fice

B Gas Flows

2" RF Genetalor

" camera Test

B Gptics Test

[ Xebuhzer Test

F;/Rem'd the result in the Instiument Test Resudts Talle

HES G IR O3
SELISENTE P Rl
e be 2021

Agitent.
Agrend 10D ST Prasertve Maneiance Greck] 5t CFOSS La b

Fren gt Gaveeey

Test Resuits

Instrument Performence Test Resulis Table

Hote These measurements do aot form past of any specification and are for réference only

Fia PH Senaltivity Cheek Post £3 Sensillvity Check

Rogie! Axlal* Radia} Axiafr
20113357 ey SR wn | sic o ot
e 757 5106 SI5R LI ) I1ag b 1195 3
AT 157 e GER vt wo o e
¥ 785 431 - 547 B2 o : s W o

+ Aaial pesuil1g 1ol app To: GBOT6AA, GBOT2AA Rad:al View wsirpmments

Insirurnant Test Results Table

tote The nstrument Test results are fof Sysiems using ICP Exgert version ¥ 3 and above onfy

Instrument Test Result

Suimsysiem Commun coiers Teat Epis

e -
st
23

RF Srrerily fac:

Camena Test .

- ]
Rt pee st st

- Agilent
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JCP-DES Status Results Table
Hote The:

mesurernests 4o ast form part of any soeciication and me for refarence only
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Signature Page

Service Engineer Commants {optionat}
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Consumed PM Parts

) : . . A Produd or Medaid Quentity - ;
Pa Dasaription wiag teed - eonstmed :
At From Dot v CEGISA CEO1A, |
Aol P fite CEISAGIDIEA

£ [

Furgl G Fiter

DEp bl

ted s fivimod Ten GRIGENZZ

ATIECARM:

Consumed Parts Referance
{Purchased by customer, not Included as pan of PM)

%" Section Hot Applicable
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