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FORMNG FOS007 AEVISIONNO 4 1S5ULDATE 180124

ALS Laboretory Group

Tuninivafiodlélunriwszd / nareu nghl partrer. smunissdoRtslumrianc / naaoy right parlner.
Freq. Calibrate Freq. Calibrate
Sample Name Parsmeter Equipment Name ID No., [Calbrated Datel Next Cal Sample Nama Parameter Equipment Name ID No., Calibrated Date Next Cat
thonths) [Months)
1 Ot & Grease B K_E10003 2hug2d 12
CErS; O & Greate s et 27 Oct 20 29025 12
TE [Total Disvolved Salds 150'C Bl ah 2hu5 24 2 b 25 [F]
t arta D K_F5US47 B 0 Lay-25 i [Totat Drmctuet & [ B D425 ¥oocd 20005 7
Teack fotal Suspended Paiticulate Be<_FS0552 30 How-29 1un25 o Copprc F ToTy $0c EETTY 8
0 Forsd Sopgmratont Pa Bl B K_EH030Y 5Mav-24 5 lov-25 12 [ Copper Gt har 25 45ep-26 18
Flow Rate & Temperature ool |, BrK_F50547 Hhay-25 4 [ Copper P 1% & Dot B
Flowv Mate & Temperature Bt FS0552 Liun 25 k3 [Zinc " POt M a2 18
iliogen Dicwae BHK_FS0U O 3 ul-2s | Zine et & ok 25 4Sep24 18
'luogen B sz 2+ < _Fs1070 3ul2s 4 Zinc Fumber {Cooling Room) 40 5-Dec-26 18
1 ogen Cinde BHK_FS0782 ruds (1
'Iitrogen Du e A - BIK FS1057 3 Jul 25 4
E L 50, Analyze: BKK_FS0799 LXNE. L3
Analyzer BI X FSI069 Yaa s 3
50, Ans g2ec BRK_FSOT81 i 24 5
50, Analyzer BrK_FS1456 Sht 2% 5
g Dwecton i} Spond 4 Directeon B P8 35428 ]
Wind Direcre m [2/nd Spred /V/ind Direction BKK_FSD90% 2/ Dec25 i
= [#/ind Speed / Viind Duection BK_FSN910 10Dec 25 "
BKK_FSOE NI 3ojul-25 1]
[Temperature BeK_FSO6 17 rEVETY ]
Teingerature [rempriatuce sen: B K_FSO0909 #Dec [
Temperature. Temperature Se vsor BK_FSO510 19 Decdt [
moeralure Temperalue Sensar Ber® TSQANS ) i
Partcutate Ftier P 101 Vol BREFS T T stz Catbraton
[Paiculate Haiter 10} B FS1052
Pt 11 BIK _FS1378
Particulate Hotter (P11 10} BKK_FS0378
P'a-uculate Laries (PH1-10) 02t e Bwlace B <_ENOA03 30 M 25 3y 26 12
Total Suspended Pailiculate  [High Yolume. BKR_FSI375 On w1 Catibration
Tolal Suspended Particulate  [Hich Volume: BrK_FSI058
Total Susperided Parli ale et Volume Br=_FS1056
Toral Suspended Pz tculate s Valume BXK_FS0365
Total Snpmndes; 1ot Digital Balance 85K _ENOADY 30 Lay 25 30 tay 26 12
Leq 20T hrs. bound Catvates BKK_FS0632 16Jan 25 tF
Leq 24 s s BIKK_FS09+3 28 Apri25 7
L Leg 240 tus. i BIK_FSOLLI 2140 25 12
P eq 24 his O+ K _FS0930 23 Apr-25 12
Leq 8 hes BFK_FS0617 2028 12
Leq 8 his BHK_FS0023 noaxu 12
Leq 8 hrs BKK_FSO110 13Dec 24 13Dec 25 2
cq8his BKK_FS0929 19 Mar 25 19 Mar 26 12
Piwie eq 8 lvs BHK_F51222 23Dec T 23Dx 25 12
f.cq 8 s BRK_FS1225 230ec29 23D 25 12
Msse eq8lus 8¢ K_FS0993 19 Sep-2a 19 Sep-25 12
Pse cq8hs BHK_FS0991 12 Hov 24 12 Nev 25 12
! eq8his Sound Levet teter BKK_FS0995 12 Hov 24 12 Mov 25 12
eq 8 Ins Lenre? Lo BIK_F5099 22a24 23 Aug 25 12
Leq 8 hrs Sound Level | leter BKK_FS0998 14 Nov 24 14 Hov 25 12
eq8his bt Setes BKK_FS1000 Tdtow 24 12 tiov 25 12
cq 8 s ound Level inter BUK FSI215 10 24 3Dec25 12
Leq § hrs Sound Level Leter Br¥ 51218 3 Dec 24 3 Dec 25 12
her [ 1 L 1-24-2% i
mener : 7
e it e it 12
1 alglabaleom 2z alagiobal.com
LetNo 251760954
LotNo 2517895-1 ALS
ALS SYSTEM CALIBRATION BIAS AND DRIFT DATA
ANALYZER CALIBRATION DATA
Client : Gulf JP UT Co., Ld. Location 2 HRSG 11
Client Gulf JP UT Co., Ltd. Lozation : HRSG 11 Date : FEApras TestOperatsr  : ___ WorawichT.
Date : 26 Apras Test Operator Worawich T.
Q; ANALYZER
0, ANALYZER Cylinder Conc. %) : 16,02 Span (%) : 28
Model : __ TELEDYNE API T200H Serial No. f 991
Span (%) 25 ©; Analyzer nitial Values Final Values
Calibration Tem System System System | Dritt
[ Cylindervaiue | Inital Analyzers Final Anatyzers Response Calibration Cal Blas Calibraton cal Blas (% of Span)
(%) Calibration Calibration (Percant of Span] Response (% of !]En! Response WN‘F
Respanse {%] Response (%) ___ﬂ-ﬁl__ﬂ%'_ L Bgf_
L 1 Fos | om | ?:x‘su 5 LX) 008 800 ] [N S
TE 502 803 1)
16.02 1554 1602 032 NOx ANALYZER
Cylinder Cone, (ppm) Span (ppm) : 100
NOy ANALYZER
Model TELEDYNE API T200H Serlal No. ; 991 WOy Analyzer nitia) Values Final Values
Span (ppm) Calibration [ System System Tystem | System Dritt
Response Calibration Cal Blas Calibration Cal Blas (% of Span}
Cylinger Vaie Tnitial Anatyzers Final Analyzers Difference Response % elSFan! Resgonse (% of Span)
ippm} Calibration Calibration (Percent of Span) Zere Gos T 060 #%‘ [} 0,00
Response (ppm) Response (ppm} |u£-¢ Gas a2 | w0as (5] B0.40 13 005
oo Gas 000 000 [1H
Low-Lovel %16 TE 20 5619 0.0 SO, ANALYZER
[Soan Gas. 073 B542 B040 [T Cylinder Conc, {(ppm} : 1943 Span (ppm) : 100
502 ANALYZER 2 Analyzer initial Values. Final Values
Model TELEDYNE API TA00H Serlal No. B 553 Callbration | System | System System Systam Drift
Span (ppm} 100 Respense Calibration Cal 8las Calibration Cal Bias (% of Span)
Response 1% of Span) Resi (% of Span
Cylinder value Taltial Analyzers Final Analyzers Difference e Gas (=] [ oﬁ!_—n%m _a‘&aa") (1 I
(ppm) Calibration Calibration {Parcent of Span) %—m BT Tar — 8030 (5] 503 |
Response (ppm) Responae {ppml
:5? ;15 o_c: !3'&‘5 0z :?f CO ANALYZER
3 7 18 Span
s 2k o e Cylinder Conc, (ppm) : 79.82 pan {ppm)
TO Anaiyzer Tnital Vaiues Final Values
CO ANALYZER Calibration [ System — System | Tem System Drift
Model : __ TELEDYNE APIT300M Serlat No. E 924 Response Calibration Cal Blas Calibration Cal Blas {% of Span)
Span (ppm) % of 1] Res| o (% of Span}
Zoto Gas (1 008 (11
Cyfinder Vaiue initial Anaiyzers Final Analyzers Tifference w 7950 022 B0.21 631 (1]
(ppm) Calibration Calibration {Percant of Span)
Respanse (ppmj Response {ppm)
—5% BT D —57
LT ET¥) 3T LKL
08z oW | s 010
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XS CEMs Data

Cent Naie GuiJPUTCo Lid Lacaton HRSG 11
Plant Name GuT

Runo 1 Rumbis 3 Runio 1 RunRo 4

A CEMs Data
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LS CEMs Data
Céanl Nama Gulf JF UT Co_Ltd
Planl Name GUT

Rabo 13

Lot No 25180091

ALS
ANALYZER CALIBRATION DATA
Cltent g Gulf JP UT Co, Lid, Location - HRSG 11
Date % Apr2 TestOperalor :______ WorawichT.
0, ANALYZER
Modei : __TELEDYNE API T200H Serial No, 991
Span (%) = e ————
Tylinder Value nitial Analyzers Final Analyzers. Difference
1%} alibration Calibration (Percent of Span)
Response (%] Rasponse (%}
: ) el ) 1)
Low-Level Gat 758 B0z B3 [1:53
Span Gas 1602 1554 1 [EH]
NO, ANALVZER
Model : _ TELEDYNE API T200H Serlal No. 991
Span (ppm) :
[ Cylinder Value | initial Analyzers Final Analyzers. Tifferance
(ppm) 1P f Span)
Rosoense fopm. mpﬂsosmm
Zoro Gas 000 X 007 [L0
Low-Level 5] ¥ FCRE] [0
n Gas 8073 E0az [LEL] 0.02
502 ANALYZER
: __TELEDYNE API T100H Serlal No. : 553
Span (ppm} : 100 ———
Cylinder varue nitlal Analyzers Final Analyzers Gifference
{ppm) Calibration Calibration (Percent of Span)
Responssa m]
T —ﬁi—__Lu'wmu— [1H]
Low-Level Gas [IEL) 5578 [ KiD
m Y 5010 002
CO ANALYZER
Model : __TELEDYNE API T300M Serlal No, : 924
Span (ppm) s 00
Cylinder Vaha Tnitial Analyzers Final Analyzers Differance
tppm} Calibration Calibration (Percent of Span)
Response {ppm} Response (pam
o Gas 0 ﬂ'ﬁb'mL 1]
Low-Leve LLFH LI¥) T [ K1
0 _T5az b L] [EL]
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ALS

Lot No

BYSTEM CALIBRATION BIAS AND DRIFT DATA ALS
Chlent : Gult JP UT Co., Ltd. Location : HRSG 11 EMISSION TEST RESULT
Date : 26 Apr F13 Test Operator 3 Worawlch T. o ~
0O, ANALYZER Cllant Gulf JP UT Co,, Lid, Location HRSG 11
Cylinder Conc. (%) 16.02 Span (%) : 1% Date 26 Apr 25 Test Operalor Worawich T.
T, Analyzer Tital Values Final Valoes Start Time 1:15 Finish Tima 18:38
Callbration System System System gvslam DrR $0,; Analyzer  Model TELEDYNE API T100H Serlal No, 353
Responea Calibration Cal Blas Calibration Cal Blas (% of Span)
Response {3 of Span) Response 1% of Span) NOJO; Analyzer Model TELEDYNE API T200H Serlal No. bl
0.00 [ sa! (13 008 COICO, Analyzer Model TELEDYNE API T300M Serial No. 24
554 WeE | 068 600 (B0 (X[
NO, ANALYZER
Cyllnder Cane. (ppm) T 8073 Span (ppm) : 104 Time {min) 0% €O, (%) NOx (ppm) 50, (ppm) €O (ppm) Remark
WO, Analyzer LA 4t [LET] 1] [
g &1
Calibration Syswm Sytem yatem To Dritt 4 824 g -
Response Calibration Cal Blas Calibration Cal Blas (% of Span) + T
Response % of Span) Resj (% of Span| =
Zero Gas T i 1 - T T (1) 1, A ]
Upscalo Gas (L Ea% [1:%) 8040 (] o | z ! LI a3
[] 4 1834 1] 1
SO, ANALYZER 1 4 i CI=] ]
Cylinder Conc, (ppm) : 1943 Span (ppm) : 109 3 A ! aar -]
v i o7 V
$0; Analyzer ntial Values Final Values 1 i) [T 5
Calibration [ System System System System Drift Ll CiE] oca 1
Response Calibration Cal Blas. Calibration Cal Blas {% of Span) 1 LA aor o)
Response 1% of Span) Res| % of Span) 1 [l T [ 7
Zera Gas (] _ﬁl_ [] #% (L] [ 1 [t 3 [T 5
(Upscaio Gas 5010 8017 oo7 3030 610 0.03 T T 0 or 1
T T 2 o 7]
CO ANALYZER M [ ¥ =
Cylinder Conc. (ppm} : 7082 Span (ppm) : 100 o 0 o > 53
T i ¥ ™ ®
T3 Anatyzor Tniial Vakues Final Values s T 5 e (T r
Calibration em System System Drift
Response Calibration Cal Blas. Calibration Cal Blas 1% of Span] Aversge 13 3 it L1 (L3
% ef Span| Response [% of Span)
(1] na&'_ I 1]
Ta [1XF3 (353 ¥ (R [
FORMNG FOS08) REVSIONNO 4 (S5U0 DATE 160154 FORMNG ¥ D083 ROVSCN NG | SSUE CATE 188124
ALS Ladoratary Group ALS Lasumty Do
Page20f5 Page3of5
ALS EMISSION TEST RESULT
ALS EMISSION TEST RESULT Runs g
Cllent Gulf JPUT Co, Ltd. Location HRSG 11
Run# 2 Date 26 Apr 26 Test Operatar Worawich T.
Chienl Gulf JP UT Co,, Lid, Location HRSG 11 Start Time. Finish Time. 1247
Dete 20 Apr 28 TesL.0arator WorawizhT: 50; Analyzar  Model TELEDYNE API T100H Serlal No, &)
StartTime, o Finlsh Time =B NOJO; Analyzer Model TELEDYNE AP T200H Serlat No. 991
$0; Analyzer  Model TELEDYNE API T100H Serlal No, 553
OICO; Analyzer Model TELEDVYNE API T300M Serlal No. 924
NOf0; Analyzer Mode! TELEDYNE APl T200H Sarlal No, 991
COICO, Analyzer Model TELEDYNE API TI00M Serial No. 024
Time (min} 0, (%1 GOy (%) NOx {ppm} S0, (ppm} €0 (ppm) Remark
157 M 4 1 nos p
Tirme ¢min) 03 (%) CO, (%) NOK {ppm} $0; (ppm) CO (ppm) Remark ) o ry T [ 3
i il i L E] 35 ) 1 oar I
N3 d A u w0 ] 4 005
! - - . 1201 1] [l 0.05
= - 4 1202 133 & 008 T
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Airgas.

&n Alr Liquido company

Airgas Specialty Gases
Airgns USALLC

6141 Easton Road
Plumsteadville, PA 18949
Alrgas com

CERTIFICATE OF ANALYSIS

Grade of Product: EPA PROTOCOL STANDARD

Cuslamer.

AIR LIQUIDE

{THAILAND) LTD

Part Number;
Cylinder Number:
Laboralory:
PGVP Number:
Gas Code:

EQ4NISSE3SHA0002
GNO0027199

124 - Plumsteadville - PA
A12022
CO,NO,NOX,S02,BALN

Reference Number: 160-402340013-1
Cylinder Volume: 247.2CF
Cylinder Pressure: 2215 PSIG

Valve Qullsl: 660

Cerfificallon Date: ~ Feb 11,2022

Expiratlon Date: Feb 11, 2030

MIWI whing T 958y procedures kulted.

“EPA Tracesbity Aasay and C

for analyti

Jove of 85%. There alfect i e
rottiTole Latl vhle, oTaswine noted.

D Mot s This Cytrdar below 103 ovg. L. 0.7 megapescals

Component

Requested

ANALYTICAL RESULTS
Actual Pratocol Total Relativa Assay
Dates

(:onggllrallvn Uncariainky

NOX

CARBON MONOXIDE
NITRIC OXIDE
SULFUR DIOXIDE
HKITROGEN

80.00 PPM

80.00 PPM

80:00 FPM

80.00 PPM

Balance
——

02042022, 02141
02/04/2022

80.72 PPM [3] +-1.0% MIST Traceable
T9.82PPM &1 +/-0.6% NIST Traceable
80.73 PPM G1 +- 1.0% NIST Traceable

79.43 PPM &1 +-0.8% NIST Traceable 0240412022, 021111;

LotiD
0010212
200810-15
200610-04
124206889139
11010418

Type
NTRM
NTRM
NTRM
GMIs
NTRM

Instrument/Make/Model

CALIBRATION STANDARDS
Concentration
08,48 PPM CARBON MONCXIDE/NITROGEN +1-0.5%
98,61 PPM NITRIC OXIDE/NITROGEN +-0.8%
96.61 PPM NITRIC OXIDENITROGEN +-0.9%
4.097 PPM NITROGEN DIOXIDE/NITROGEN +-20%
99.6 PP SULFUR DIOXIDEMNITROGEN +-0.8%

ANALYTICAL EQUIPMENT
Analytical Principle

Uneartainty Expiration Datl
Dct 16, 2024
Oct 06, 2026
00t 06, 2026
Sep 03,2024
Jud 28, 2023

Cylinder No
KALOOATTT
CC733108
CC708044
CC323707
KALDD4B1D

Last Multipoint

FTIR
FIIR
FTIR
FTIR

Fob 03, 2022
Feb 10, 2022
Jan 27, 2022

Nicalet 550 FTIR AUP2010245 CO
Nicolel i550 FTIR AUP2010245 NO

Nicolel IS50 FTIR AUP2010245 NO2
Bicclel iS50 FTIR AUP2010245 502

Jan 20, 2022
R

Triad Data Avallable Upon Request

NOTES:Gross Waighl: 48.5 Kg

Net Welght: 8.1 Kg

(Mo 2012)° documant EPA. |
., This cyfinder has o tolsi anadytica |
mixture.

02/04/2022, 0211115 |

Airgas.

an AlrUauide company

Alrgas Specialty Gases
Airgas USALLC

6141 Easton Road
Plumsteadville, PA 18949
Airgs com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE

(THAILAND) LTD

Parl Number:
Cylinder Number:
Laboratory:
PGVP Number: A12

Gas Code: 02,BALN

GN0027038

E02NIS2E3HAQ000

124 - Plumsleadvllle - PA
022

160-402340008-1
248.4 CF
2214 PSIG

Relerence Number:
Cylinder Volume:
Cylinder Pressure:
Valve Outlet.
Cerlification Dale:

E:glmllon Date: Fob 10! 2030

580
Feb 10, 2022

Contcion perimied s becordasce win 'EPA Tracealsity Protocel

SRAZIN, g &

My 2012)° documant EPA

¥ 8 stated

™ s
Dasas pnless oenwine nated

£ it
Do ot Usa Ths Cytecier Selow 1605453 g O megazascas.

Component Requestad
by "

ANALYTICAL RESULTS
Aciual Prolocol
Concentratlon Method

Total Relative
Uncertainty

Assay
Dates

OXYGEN
NITROGEN
==

8,000 %
Balance
==

7979 % G1 +-0.6% NIST Tracaable 02/10/2022

Lot ID
10010535

Type
NTRM
e

Cylinder No
KOZ21TE
s

CALIBRATION STANDARDS
Concentrailon
9.967 % OXYGEN/NITROGEN
——

Uncertalnly
+/-0.3%

Explration Date
Apr 19, 2022
———

Instrument/Make/Model

ANALYTICAL EQUIPMENT

Analytical Princlple Last Multlpoint Callbration

SIE! OXYMAT B - NI-W5-851 - 02

PARAMAGNETIC Jan 27, 2022
— —

Triad Dala Available Upon Request
NOTES:Gross Weight: 48.3 Kg
Nel Weight: 8.1 Kg

Page 1 of 160-402340008-1

Airgas Specially Gases

Alrgas USA, LLC
. 6 l:l Easton Road
Bldga
an Alr Liquido company Plllmﬂl:ndvﬂ.le. PA 18949
Alrgas,com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Parl Number: E04NI199E3HA0066 Reference Number:  160-402138464-1
Cylinder Number. ND11215 Cylinder Volume: 2472 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12021 Valve Oullet: 660

Gas Code: CO,NO,NOX,502,BALN Cerlification Date: Jui 15, 2021

Expiration Date: Jul 15, 2028
Certicaion pertamned ia socordance wan mwmneumemuuuym:wwanarc»mu Fawton Sancars My 3312]° daconent EPA
sy i

mﬁ lm‘ wng the - - 18 wigl anayzel
3 DA WPets Siheretie nowa.
O Mot Lins Thia Cytinder Baiow 100 Lle 0F 22800
ANALYTICAL RESULTS
Component Requestad Actual Protocol Total Relative Asnsay
Concentration Conceniration Method L i . Datos
NOX 55,00 FPM 5846 PPM [ +1-1.4% NIST Traceable WA, QTS0
CARBON MONOXIDE 5500 PPM 5422 PPM G1 +-0.5% NIST Traceable 0710812021
NITRIC OXIDE 55,00 PPM 56.16 PPM &1 +-1,0% NIST Tracaable 07/0812021, 0771512021
SULFUR DIOXIDE 55.00 PPM 5555 PPM 61 +1-1.1% NIST Traceable 0740872021, 0711512021
NITROGEN Balanca
=
CALIBRATION STANDARDS

Type Lot ID_ Cylinder No Concentrallon Uncerlainty Expiration Date
NTRM 11010130 KALOD4536 97,31 PPM CARBON MONOXIDEMNITROGEN +4-0.4% Cct 04, 2022

PRM 12386 D685025 9,91 PPM AIRINITROGEN DIOXIDE 20% Fen 20,2020
NTRM 200610-50 CC733426 95.61 PPM NITRIC OXIDEMNITROGEN +-0.9% Qct 08, 2026
GMIS 124206889 ©e323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15,2021

NTRM 18010224 KAL003838 7,60 PPM SULFUR DICKIDEMNITROGEN +-08% Dec 23,2021
Tha SRAL PRM o ROM noded above & ooy n e M&NGWSMWNW&lMHNMV
ANALYTICAL EQUIFPMENT

Instrument/MakeModel Analytical Princlple Last Multipolnt Callbration

‘Nicoiet (550 FTIR AUP2010245 0O FTIR Jun 24, 2021

Nicelet iS50 FTIR AUP2010245 HD FTIR 200, 2020

Nicofe! iS50 FTIR AUP2010245 NO2 FTIR Jun 30, 221

Wicolel S50 FTIR AUP2010245 SO2 FTIR Jul 09, 2021
— e

Triad Data Availabls Upan Request
NOTES:

Gross Weight: 47.9 Kg

Net Weighl: 7.8 Kg

Ban 8 ALASILANIAIRLRLA

Alrgas Specialty Gases
Alrgas USA LLC

6141 Easton Road
Plumsteadville, PA 18949

Airgas.

an Alr Liquido campany
Alrgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer: AIRLIQUIDE
{THAILAND) LTD
Part Number: E02NIB4E3HAD001 Reference Number:  160-402340010-1
Cylinder Number: GND0O27207 Cylinder Volume: 2498 CF
Labaratory: 124 - Plumsteadvilio - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12022 Valve Outlet: 530
Gas Code: 02,BALN Cerlificalion Date:  Fab 02, 2022
Expiration Date: Feb 02, 2030 —
EPA Tracastity and G G Calyraton $2andards (May I01T document EPA.
BOGT-12531, wnes) a a8ty - Th eyirider has & tots wradyscal
Mﬂvll\a‘aﬂ“ﬂ‘@’”"&'{ﬂ“ﬂ)‘i Yrﬂ i L iy
CAVE LAGLS S FOleE
“w
ANALYTICAL RESULTS
Component Requested Actual Protocal Total Relative Assay
Concentratlon Concontration Meihod Uncortainty Dales
[ Oorvoen 16.00 % 1602% o1 +1-0.4% NIST Traceable [EEEE
NITROGEN Batwnce
CALIBRATION STANDARDS
Type Lot ID Cylinder Na i Datn
NTRM 8010230 KDO5228 23,20 % OXYOENNITROGEN i 04 % Jun 03, 2022
== ———,
ANALYTICAL EQUIPMENT
Insirument/Make/Model Analytical Princlple Last Multipeint Calibration
SIEMENS OXYMAT § - N1-W5-351 - 02 PARAMAGNETIC Jan 27, 2022
o — e i

Triad Data Avallable Upon Request
NOTES:Gross Welght: 48 8 Kg
Net Welght: 8.2 Kg

Page 1 of 160-402340010-1
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nlolglzlaglg
HHEHHEE :
3/28/5|8|a z
elele|eis]e
= e g2 l= | DIGITAL TEMPERATURE CALIBRATION DATA SHEET
25155 8|5
A = Al L A Calibralion Date 30 Nov 24 Ambient Temperalure (°C) 30
2 Callbratian sheet No : G-301124-BKK_FS0548 Retative Humidty (%) 60
S 9 & | B
& 2 § g R '3 O 12121t 3] ¢ g Digital Temperalure 1D BKK_FS0548 Reference Temperalure ID BKK_FS1144
2 5 2 T|a 8|88 3
s 28 £38 3 i E Serial No : 1608040 Serial No © 201090006013
88 a2 =2 §
z Model : XC-572: WMode! : Digicon-CCVT-MS
- = e S|2IRI8IFIS & Next Calibrate : 16 Jan 25
5 2. o ER AR H
s 1 = al 4 Tarmy 4 e TpeTat T
= d 5 5 H = Reforence Temperatuee Drgal Temperature Ero e BaanEe
Elig=_ ] ] K o] °C c
A g = ] = 3
S 0 4% < E [ R = S S o B g Stack [ [ [ £3 Pass
e P g o g ¢ > “rreil1r ] F 25 0 13 Pass
© 8 g 3 > s 5| & £ :
g e 5 9o &8 o I & = 50 5 1 13 Pass |
w o [ 2dg 552 £ i g 10 102 ] 1. Pass
= & s = _lale s g -
= 22383523583 5|8|8|8|8|8 g ¥ 152 2 3 Pass
@ I - O o 8 B Al i e 3 200 2 2 5] Pass
- acd @& d s 2 5 g 2% 252 2 13 Pass
5 olela|ale o I 300 302 2 £3 Pass
= sleic|v|o o E
E 8132853 g E 500 502 2 3 Pass
< 285238
[ B8 8 8 & ‘E e Prets 1 101 1 +3 Pass
2 ! s § 120 120 a 13 Pass
3 aleiz|ela] & 3 140 142 2 2 Pass
s
. % E fé g g E N Gven 1 101 1 3 Pass
= i g I s 3 120 121 1 £ Pass
o R 140 142 2 <3 Pass
Qo El Fiter 109 101 1 13 Pass
= = ole|slolo g 0
z 3 AR IR IR BN 120 121 1 13 Pass
5 . 5 I ® 140 141 1 ) Pass
w 2 z i Ext [ [} [} 3 Pass
I} ° 3 sl2lelels e § E 10 10 [ B Pass
2 € 5 2le'8/8 8|8 g 3 20 2 1 3 Pass
3 L. < 5 8 Meter ] 0 [ 13 Pass
= o § 2 5 - 25 2 ) 3 Pass
Y 8 s8g3|z slslzlsls| & 2
s €3 g s glg|gia'ls B g 0 51 1 £ Pass
z = S ¥ 8w Gl 1= == z g AUX 0 0 0 23 Pass
g g X 3 9 g S I5,
8 8 cw® x| e 2 2% 25 [] £3 Pass
& £ B 50 51 1 53 Pais
glelelsly] g ¢
d z|g|2lglg] = & ) )
BRI B MPE : (Maximum error of measuement) may
q .
2 s 5
L} §, z Blo o vl o ich 2
3 | a T 3 R &8 = & 35 £
8 4 T @ £ ¢ls sals| 3 og § 3 Calibrated by
c8 gt 285 &3
B #2582 3, ®
5 ¢ ?i £85s53 5T |[pr=zs8 3
3 B ]
o =z a4 O a g = E FORMNO F08-027 REVISIONNO:2 ISSUE DATE 9 Feb 23
Type S Pitot Tube Calibration
PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET T
Date Calibration ~ 30-Nov-24 Due Date 1-Jun-25
Callbration Date 30 Nov 24 Hozzie Sel 1D, BKK_F50547 Pftut ID BKK_FS0552 Inchrfometer [+ BKK_F51131
Pitot SN - Vernier ID BKK_F51405
Calibration Sheel No : C-301124-BKK_FS0547 Verner Casiper 1D BKK_FS1123
Nozzle Diameter (cm ) Hi-Lo D, +D,+D)/3
Nozzle ID #
D 0, Dy Ap D, Lg\\l" Parameter Value Allowable Range Check
1 0315 0315 0315 0000 0315 al 22 -10° < al <+10° 0K
2 0475 0475 0475 0000 0475 a2 3 -10°< a2 <+10° oK
Bl -1.2 -5°< Bl<+5° 0K
3 0635 0635 0635 0000 0635 B2 23 5°< B2 <45° 0K
4 0790 0790 0.790 0.000 0.790 y 1.4 - -
5 0,950 0950 0,950 0,000 0950 5 8 12 x 2
P Z=Atany 0.022 Z £0.125" OK
6 1.110 1110 1.110 0.000 1.110 W=Atan0 0.018 W <0.031" oK
i 1.270 1270 1270 0.000 1.270 : Dt 0.375 0.188" to 0.375" OK
8 1600 1600 1.600 0.000 1.600 A/2Dt 1173 | 1.05< PA/Dt< 15 oK
A 0.88 2.1Dt< A<3Dt OK
D, D, Certify that pitot tube/porbe meets or exceeds all specifications,
Where crieria and/or applicable design features and is hereby assigned a pitot tube
D.0.0 = There different nozzle diamelers al 60 degraes to certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.
£3ch ciher, £3Th Meatued e nearest 0.025 o7
Ap = Maximum dis'ance between any two diamelers,
musl be <0 100 mm
D(A =(D,+0,+D}/3
MEASUREMENT PLANE
Calibrated by

Calibrated by :

FORM NO; FD6-124  REVISION NO.: 0 1SSUE DATE: 25/12/23
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Accrediled by

NSC-TISI-TIS 17025
Calibration 0426

o
e

b=

SARTORILS

o
e
NSCTISI-TIS 17025

CALIBRATION 0426
Calibration certificate Calibralion Cerlificate No. ~ 24BCI0440
Object ic weighing i ™ “eare 18 the
traceabilily lo nauonal slandards
Uncenantes of measusemants are takon into
Manufaclurer Sarlarius accounl when only statements of compliance
are made
This cerlificate was prepared by Sarlorius
Type SECURA224-1S Corporation in accordance lo he current

Serial | QM Ident. no.

38304165 | BKK_ENO309

ISOAEC 17025:2017 standard and Sartonus
Work Inslruciion (Method) SOP W1 08

This certificate relate and apply this equipment
anty.

05/11/25

Customer ALS Laboratory Group (Thailand)Ca., Lid.
104 P 40,F Rd.,Khw i
Phatthanakarn
.Khet Suan Luang,Bangkok 10250
Order no. 246928 REVIEW BY .
Number of 4
. APPROVLD L
Dale of calibration 05 Nov 2024
NEXT CAL DATE...
This i i may nol be

are not valid.

issuing laboratory. Cali

withoul sigi

The user is abliged to have the object recalibrated at appropriale Intervals.

other than in full except wilh lhe permission of NSC-TISI-TIS-17025 and the

Dale 05 Nav 2024

Agproval of he Callbraiton Cerificate

Mr. Chonchai Inihana

Person In charge

Qs

Chanchai Inthana

Sartorius (Thailand) Ca,, Ltd,
129 Rama 9 Road, Huaykwang
10310 Bangkok

Verical®
Versicn 6.5

Page 114

Calibration cerlificale No : 248C10440

Cafibration Certificate

Calibration object
Single range Instrument
Madetl

Serial Number

QM ident. no | Inventory no.

Maximum capacity {Max. load)
Measured range

Scale inlerval

SECURA224-18
38304165

BKK_ENQ309 | —

220.0000 g

2200000 g

0.0001g

Place of calibration
Address

Department | Cosl center
Building | Floor

Room

Maximum temperalure varialion at place of callbration

According to page 1
Laboralory Deparimenl. | —
~— | 1st Floor.

Laboratory Room.

5K

Callibration procedure

EURAMET cg-18, V4.0 - on the Calil of Ni Ilc Weighing
Test equipment
Test equipment type Test equipment iD Valid untll
Themmometer MHB-382SD s/nB011342 Traceable lo St unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Cerlificale No.M2308197S ,E2(Traceable to S| unit through TCS) 23 Aug 2025
Sarlorius (Thailand) Co,, Lid
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Verslon 6.5 Page 2|4

Calibralion certificate No. 24BCI0440

Calibration Certificate

Adjustment Status

The measuring device was internaily adjusted before lhe calibration.

Environmental and measuring conditions

Date of calibration

Temperature at place of calibration |
Tweights - Tplace
Measuring conditions

Commenls

05 Nov 2024

Temp. dift.  196¢ 0.4 K

The installalion site is suitable, The device was levelled. Balance was
loaded up to Max before lest,

Humidity 68.0 %RH.

Measurement results | Measurement uncertainties
Test load 10g|100g Test load 1009
10g 1009 Center 1000000 g
1 10.0000 g 100 0000 g Front e 1000001 g
2 10.0000 g 99,9999 g Back kbt 100.0000
3 100001 g 1000000 g Back rght 100.0000 g
4 100000 g 999999 g Front nght 1000000 g
5 10,0000 g 100,0000 g Manimum deviaton from centric lsadng incication
6 99399 g 999998 g [ilece|max ® 0.0001 g
7 10 0000 g 1000000 g
[] 90595 g 1000000 g
9 100000 g 990590 g
19 100001 g 100.0000 §
s =000007 g s=000005g
Error of indication
Testioad Indication Error  Expanslon factor Uncertalnty  Uncertainty relative
L ' E 3 s 81
00100 001009 000009 200 000016 g 18%
005009 005009 000009 200 0000139 025%
01000 g 0.1000 g 000009 200 0000139 0.13%
05000 050009 000009 200 0000139 0027 %
1.0000g 100009 00000 g 200 000013 g 0013 %
200009 200005 000009 200 00013 0.0067 %
5.0000g 500005 0.0000 g 200 000014 g 0.0027 %
10.0000 g 100000 g 000009 200 00001 g 00014 %
20,0000 20,0000 g 000009 200 000014 g 000071 %
2000000 g 1996599 g -00001 g 200 000028 g 000014 %
21000009 21000009 00000 g 200 000031 g 0.00015 %
Maximum orer of indeation Elmac 00001 g
AE) a3 et hoad L The wncerta sty of meatere=ent LIE) i valet saly f sired £ 5 conscared You wil bnd relerence notes &n the
5 e Abcerdu 18 anan 0 ] Interrtac ot 6F Pasbrprmad fevaty
A et anon o o Eis e ALt atan Coasbin EVRAMET SR 1L e e & e
T T e
End of calibration certificate
Sarlorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 34

of resulls | Appe

fo the

Uncertainty of measurement in use

Device adjusled before measurement

Temperature deviation cansidered

Temperalure coefliclent considered

Uncertainty of the welghing result Uy (W)

Referance nole Tra curmenl uncerimaty of measurement is aléuated ty setesesg of the readng RInio s e
a'=n rmor Tha raponad expanded UNGertasty of Massw smant 15 sated an a &y e with an
ca vath Lha Eurapean Callbranon Gesseling EASLAMET cg.id Wi 0 Thate 4 2 53 % grocately Bl 1he vake of the

conacion of o #a-
Engaeri.on faclor of 2, dolemmined in accordan
maansand wil ba In e assigned vaiue rangs

Yes

1 K (isoCAL aclive)

210K

Ugl(W)=0.00016 g+ 6.42- 10 R

In eplaon 15 It thedd o o mped fr 2

tated a1 Iha slsn of Psavis emant ety

Indication in % from max load HNet indication Uncertainty Uncertalnty relative
Ugil UgilWlret
1% 220009 000017 g 0.0079 %
5% 550000 g 000051 o 0.00092 %
50% 110.0000 ¢ 000047 g 000079 %
75% 185.0000 g 00012 g 0.00074 %
100 % 22000009 00016 g 0.00071 %
Graphic realizatlon of the relatlve uncertainty of | process
-l Safaty faclar
| 10
{ 5
| >
H 2
w! T
[ -
LI
i
Ry
o]
i
e e W w ¥ = wm
B
Displayed example
Process accuracy 1.00 %
Safety faclor 3
Minlmum sample weight 0.0470g
Sartorius (Thailand) Co., Lid.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 414
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ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
Callbralion Date 3-Jan-25 Equlpment Name NOx Analyzer Callbration Date 3Jan-25 Equlpment Name NOXx Analyzer
HORIBA Model APNA-370 Manufacturer HORIBA Model APNA-370
Serial No. HCWSR881 D BKK_FS0800 Serlal No. PPGMSHKH ID BKK_FS1070
Calibrator Manufacturer Teledyne AP{ Model 700 Calibralor Manufacturer Teledyne API Model 700
Serlal No, 847 Sertal No. 647
Std. Gas Concentration (PPM) 55.88 Gylinder No. GN0027222 Sid. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psl} 1800 Carllfied By Alrgas Inc. Cylinder Pressure (psl) 1800 Certified By Alrgas Inc.
Certified Date 9-Feb-22 Explred Date B-Feb-30 Certified Date 9-Feb-22 Explred Dale 9-Feb-30
Poinl GALIBRATION RESULTS =T CALIBRATION RESULTS
oln| olni
ldeal Actual NO Erar NO %Emar NO Actual NOx Error NOx %Emor NOx Ideal Actual NO Error NO %Ermor NO Actual NOx Error NOx %Ermor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90 100.50 0.50 0.50 1 100.00 98 80 -1.20 -1.20 100.50 0.50 0.50
2 200.00 198 60 -1.40 -0.70 201.40 1.40 " 0.70 2 200.00 201.30 1.30 0.65 201.40 1.40 0.70
3 300.00 298.00 -2.00 -0.67 302.30 230 0.77 3 300.00 298 30 -1.70 -0.57 302,30 2.30 0.77
4 400,00 398.70 -1.30 -0.33 401.30 1.30 0.33 4 400.00 398 80 -1.20 -0.30 398 60 -1.40 -0.35
AVERAGE (%) -0.50 0.48 AVERAGE (%) -0.26 0.34
400 400 ;
|
300 1 300 |
] |
| |
200 | 200
E |
| |
100 100 ‘
o B= | 0 ]
[} 100 200 300 400 0 100 200 300 a00
Moal  —e—AclualNO  —8— Actusl Now léeal  —a—-AckalNO  —B—Aclual NOX
Callbrated By Approved By Calibrated By Approved By
Fleld Environmental Sclentist (3) Asslstant General Manager Fleld|
ALS Laboratory Group ALS Laboratory Group
FORMNO : F 06056 REVISIONNO:- (SSUE DATE: 02/04/12 FORMNO :F06-056 REVISIONNO:- ISSUE DATE: 02/04112
ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
Calibratlon Date 3-Jan-25 Name NOx Analyzer Callbrallon Dale 3-Jan-26 Name NOXx Analyzer
HORIBA Model APNA-370 Manufacturer HORIBA Model APNA-370
Serlal No. WPYOQJMWD Equlpment ID BKK_FS0782 Serlal No. VALOINFO D BKK_FS1457
Caltbrator Manufacturer Teledyne AP| Medel 700 Callbrator Teledyna API Model 700
Serlal No. 947 Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222 Sltd. Gas Concenlration (PPM) 55,88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certlfied By Alrgas Ine. Cylinder Pressure (psl) 1800 Cerlified By Alrgas Inc.
Certified Dale 9-Feb-22 Explred Date 9-Feb-30 Certified Date 9-Feb-22 Expired Date 8-Feb-30
Point CALIBRATION RESULTS Point CALIBRATION RESULTS
'oin| 'oin
Ideal Actual NO Eror NO %Ermor NO Actual NOx Error NOx %Error NOx Ideal Actual NO Error NO %Ermor NO Actual NOx Emor NOx | %Error NOx
ZERO 0.00 0.10 4.10 0.10 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10 .10 0.10 0.10
1 100.00 99.60 -0.40 -0.40 100.60 0.60 0.60 1 100.00 99.60 -0.40 -0.40 101.10 1.10 1.10
2 200.00 199.70 -0.30 -0.15 201.10 1.10 0.55 2 200.00 198.30 -1.70 -0.85 201.20 1.20 0.60
3 300.00 298.70 -1.30 -0.43 298.50 -1.50 -0.50 3 300.00 299.00 -1.00 -0.33 301.50 1.50 0.50
4 400,00 398.70 -1.30 -0.23 399.10 -0.90 -0.22 4 400.00 398.20 -1.80 -0.45 401.50 1.50 0.38
AVERAGE (%) -0.24 0.10 AVERAGE (%) -0.39 0.53

==’ 1

400 - |
300

|

|

200 1

|

100 1
0

° 100 200 300 400

kol —e—AcialNO  —8— Ackal KOx

Callbrated By Approved By

Fleld Environmental Sclenlisl (3) Asslstant General Manager

ALS Laborstory Group
FORAMNO.: F 05056 REVISION NO.: - ISSUE DATE: 02/04/12

0

400 {

300

200 |

100 |
100 200 300 400

dgal  —e—AcwalNO  —8— Actusl NOx.

ALS Laboratory Group
FORMNO :F06-056 REVISIONNO:- ISSUE DATE; 02/04/12
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ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
Callbration Dale 3-Jan-26 Equipment Name §02 Analyzer C: Date 3-Jan-25 Name 502 Analyzer
HORIBA Model APSA-370 HORIBA Model APSA-370
Serial No. YUSBYOF9 Equlpment ID BKK_FS0790 Serial No. 70Y1R8RO Equlpment ID BKK_FS1068
C: Teledyne API Model 700 Callbrator Teledyne AP| Model 700
Serial Na. 947 Serlal No. 947
Sld. Gas Concentrallon (PPM) 56.3 Cylinder No. GN0027222 Std. Gas Concentratlon (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certified By Alrgas Inc. Cylinder Pressure (pst) 1800 Certlfled By Alrgas Inc.
Certified Dale 9-Feb-22 Explred Date 9-Feb-30 Certifled Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS Point CALIBRATION RESULTS
aln olnl
ldeal Autual Error %Ermor Ideal Autual Emor %Emor
ZERO 0.00 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10
1 100.00 101.30 1.30 1.30 ] 100.00 99.30 -0.70 -0.70
2 200.00 198.10 -1.90 -0.95 2 200.00 198.00 -2.00 -1.00
3 300.00 298 50 -1.50 -0.50 3 300.00 298.50 -1.50 -0.50
4 400.00 398 60 -1.40 -0.35 4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.08 AVERAGE (%) -0.50
400 1 400 —
300 1 300
|
200 - | 200
-
e |
100 — —tr = i 100
// | -
[ | 0 b=
[ 100 200 300 400 L] 100 200 300 400
Igeal —e— Autual eal —e— Autual
Calibrated By Approved By Callbrated By Approved By
Fl Fleld Environmental Sclenlist (3) Assistant General Manager
ALS Laboratory Group ALS Laboratory Group
FORMNO.: F 06056 REVISION NO:- ISSUE DATE: 02/04/12 FORMNO:F 06-056 REVISION NO:- ISSUE DATE: 02/04/12
ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
C Date 3-Jan-25 Name 802 Analyzer C: Dale 3-Jan-26 Equlpment Name 802 Analyzer
HORIBA Model APSA-370 HORIBA Model APSA-370
Serial No. Y53SNSFB ID BKK_FS0781 Serlal No. LRB7V6X Equipment ID BKK_FS1456
Calibrator Manufacturer Teledyne AP| Model 700 Calibrator Teledyne AP| Maodel 700
Serial No. 947 Serlal No. 947
Std. Gas Concenlrallon (PPM) 56.3 Cylinder No. GN0027222 Sld. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Alrgas Inc. Cylinder Pressure (psl} 1800 Certified By Alrgas Inc,
Certified Date 9-Feb-22 Explired Date 9-Feb-30 Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS CALIBRATION RESULTS
Palnt Polnt
Ideal Autual Error Y%Ermor Ideal Autual Error %Emor
ZERO 0.00 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10
1 100.00 99.70 -0.30 -0.30 1 100,00 98 60 -1.40 -1.40
2 200.00 199.20 -0.80 -0.40 2 200.00 198 80 -1.20 -0.60
3 300.00 298,50 -1.50 -0.50 3 300.00 298 80 -1.20 -0.40
4 400.00 398 50 -1.50 -0.38 4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.30 AVERAGE (%) -0.53
— —— — = e, e— S
400 400 /a !
- |
300 i 200 — 1
s ) —
e - |
200 e 200 P 1
—_ —
,./'/ 1/ |
- o
100 100 " o
.-'/--.
o 0 b=
0 100 200 30 400 o 100 0 300 400
Heaxl —e— Autual 30 —e— Autual
Callbraled By Approved By Callbrated By Approved By
nt }
Flel ger

FORM NO : F 08-056 REVISION NO: -

ALS Laboratory Group
ISSUE DATE: 02/04/12

ALS Laboralory Group
FORM NO.: F 06-056 REVISION NO: - ISSUE DATE; 02/04/12
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NAC

Accredited calibration fobarglory

NSC=TIsl - TIS 17025

JILANATL T S530¢ LT« £ 0 LT 1SO/IEC 17025:2017
NSC-TISI-TIS 17025 CALIBRATION 0367
CALIBRATION 0367

Srarxee Aswoctes Lo td
G3/34.15, 6773535

Pe ~aauem 7,771, 9 Wal1h 3, Banghasvan
Aan s JOAITA s o)

Air speed measurement lobaratory
Calltyatian cervicer department.

Certificate Number |

Ems natoysrallon@|ransiee com

CW5-004-67

CERTIFICATE OF CALIBRATION

IPages
MEASUREMENT ITEM : Cup anemometer Calbeution pregedir
MANUFACTURER : Navalyns The Cup onemometer wan ensbestes spmigt
MODEL/TYPE i Sensor: WS-02F Stondard oir velocity m:n_mure! moge! 5455-12
Daia logger: 200-WS-2518 T phecition
SERLAL NUMBER +Sensor: WSD-AS244
Data logger: A5244
1b NUMBER + KK _FS0887
CONDITION AS-RECEIVED +Used item
CUSTOMER + ALS labaratory graup (Thalland) Ca,, Ltd,
104 Phawhanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand
RECEIVED DATE 75 bec 2023
MEASUREMENT DATE 104202024
ISSUE DATE 105 1an 2024

ENVIRONMENTAL CONDITION:
At gondit o Liboratany ate i fotlaws

Temperature 1230230 is Uncerteinty of Meviarme
Relative Humldity 15504150 HAK The repurted wncertumty of ticwsorement s
Almospheric Pressure +1010¢ 10 hPa bosed on the standord uncertainty mult v by @

coveroge factor k=2 which for o normal
distribution carresponds ro a caveroge probability
of opprostmately 95% The standard uncertainty
huz been determined in accordance with the
GUM ‘Eviluation of megsurement dala  Guide ta
she evpression of uncertainty in mpasurement’

PLACE OF CALIORATION - Eiffel-type wind tunnel of Jirenatee Assocuries Co, Ltd

CALBRATION CONDITIONS Wind tunnel cross soctron irea’ 530 om’
Wind dirccbon frontal area’ 1 cm?
Diameter of mounting pipe ® mm
Blockage ralio of Lest object* 0111 8]

mbant oo
Yha mverage values d\mng measurement are (23.8} °C, {52 2) %RH and (1010 8] hPa

Prowid(tlunhey
Measurement Condltlon

TABULATION OF RESULTS:
The Lable on next page glve the measured values

Catlbratad by: l? rved slgnatory

ZMr Saravat Thaclalac AT

5] traporn Lertsomphal I\ ik |
A |

Pemark

ortc 1.u-sezvon aes of e wind el

ot the
? Glameter uf motntocg iee
ot

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABQRATORY

NAC

Accredited calibration loboratery

JURANATIY A= CIALLS Lol 1h (SOAIEC 170252017
G Anon 0367 NiC TSI TS oS
ate Atsosiates Go_Ltd
CALIBRATION 0367

N b

Wind direction meosurement Jaborotary
Conbratian services department

Certificate Numbar

CQWD-004-67

CERTIFICATE OF CALIBRATION

Page Lot 2 Pages

MEASUREMENT TEM  Wind Direction Sensor Cafibratian procedure:
AANUENCTORER  Novalyn The wind direction sensor wos cr ixoted 1gainst
MODEUTIPE e e WEEaE Standard Actary Encuder model. AXG0STS
talagger: 200-W5-519 e wind e i 600 ' oty v s
500 cm an
[FERIAL NUMBER g B area, The WI-CL0OS kosed on IET 61400-12-),
Data logger: AS244 Vind energy generation syrlems ~ Forr 12.1;
ICHUMEER : BKKgFs0sa? Power performance measurements of slectricity
CONDITION AS-RECEIVED : Used tem producing wind turbines, March 2917 was red 0%
cusTomER < ALS labaratory group (Thaiand) Ca , Lid {a caltbration guide e,
104 Phatthanakon 40, Phatthonakan Ad, Khwaeng Suan Luang, 2
Khet Sian Luang, Bangkak 10250 Thallanr Troccabily:
i certifente seovides o waceabhly of e
RECEIVED DATE +25Dec 2023 mesurement recogniied the oot
MEASUREMENT DATE $04Jan 2024 standards and 1o reahsation of ihe et
1SSUE DATE £05 Jan 2024 syster of un s (SY throuzh the NFAT iNational

"rteoloay institute of Thait-nd) via Cerrifizal
~urber. DA-0036-23,

te

ENVIRONMENTAL CONDITIONS.
Amblent condition In the laboratory are as follaw:

Riperaute ;afsipl s ncenann 8, e
Relatve Humidity 3550150 #RH based on the \tandsrd uncertaity muttipiea by @
Almosphenic Pressure -1010£ 10 hPa

coveruge factor k=2, Which for o normal
distributian corresponds fo a coveruge produ Y
of eporoximately 957, The standord uncertamnty
has been dererminea in ccardance vath the GUM
Fvaluation of measurement data - Guiz ta the
rpression of uncertarnty jn meosurement

PLACE OF CALIBRATION

CALSRATION CONDITION + Wind tunnel eross-castion ares' 900 cm
wWind direction franta ares’ 129 o’
Diameter of mov ting pipe” - mm
Blackage ratlo of test ohject’ 0143 [

24 hours sl an Yient cundibons,
The average values during messurement are {23 6)°C, (57.5) %RH snd (1011 1) h'a

Presanditioning
Measurement Condition

TABULATION OF RESULTS:
The fable on next pagr gve the meazured values

Cailbrated by, Approved signatory
Z Mr Sorawit Thachalac

TIMiss ) *teaporn terssompnal

s Bl e wnd bymeed
sz:wd {mu1=ﬂ‘wu 3rea of the dested oofedt include mounting pige

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSIOM FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Certlficate Number

CWS004-67

Page 2 uf 2 Pages

NAEASUREMENT RESULTS

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes priar to callarallan heing perfarmed. The standard air velocity 0.5 m/s
05 m/s was caleutated by a standard ar- velaciry transducer which was installed 50 mm away from wind tunnel nazdle and mstalled 40 mm away from Lop of
tha tes section and the standard air veloaly 5 m/s to 30 m/s was alculated by a putol lbe with piccisian oifferential pressure meter which was nstalis 50
mm aviay fram wind lunncl noxzle and installed 40 mm away from top of the Le<t sectlan, UUC wa+ mounted on a round vertical tube of the lower plate at
center of test section. The calibration was camed out under both nsing and falling ar velocity in the range of 1 m/s Lo 16 m/s at calibration intenvat af 1 m/s
The results of callbrasian and assaciated measurement uncertaintles are reparted In the table below.

Vai' Temp, wind tunnel Temp. roam Lrrer ! fiaZ)
[mfs) [x4] ra {mis) [mnfs)
1010 ) 2375 ET] 031
2007 264 2375 02 ail
2999 2360 2175 ot 03t
4160 264 175 0.2 031
506 2340 275 0n 031
600 2380 27 01 0al
703 21 275 a0 031
798 2362 175 0 031
896 7316 275 01 031
1003 2350 a7 02 031
11.04 2310 175 02 031
1201 2350 375 02 038
12.04 518 1S 03 031
14.02 2350 2375 23 031
15.08 a2 875 23 031
16,09 2148 275 na 039

Remark:

Calibralion results only connl faf the Sested cipuemtise i ind ehwissnmaatal condesmt o which £t eatian Logh plice

*veloaty of standard
Velox 1y of Unit Under Calbration

PHOTO OF CAUBRATION ST.U¢

anemameter calibration in the wind wnnel of Jiranatee Associates Co,, Lid, The Cup anemometer shown may differ from the
4. The propoi tion of the Set- up is not true 1q scile die to vaaging groqetry.

-+ 42"nd of Corifiael Cabbestipn® 1

Certificate Number

CWD-004-67

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The wind dtesion feraer ws St ompartion methed. During calkeation, the me e taried oat a1
Tntervals in clackwise and counterdlockwise directions afier affset nd|ustmnm has been made. The flow speed of wind tunnel (u!u:”v 5 mfy) s kept constant
winile the sensor s rotated around iLs vertical axis. The results of calihralion and ascoclated Meacurement uncartalatisy are reparted In the tahle helow.

o Again

Alr spasd B ' Error Ufuad]

mfs Cegree ) Degres (°) Begree Degree [
45,000 42 E] 080
90.000 87 A o
135.000 132 3 040

) 180,000 179 1 080
225000 226 1 080
270.000 EXE] 3 0.80
315,000 319 a 080
360 000 359 -1 2.0

Remark:

Caliralon rerults anly count i e brstied £t o s eelsoporsia s s L, g il
“Dier ion of standard

" Direction of Unly Linder Callbratlan

***End of Cerdficate of Collbrotion™**
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NAC

JICON AT A ISO/1EC 17025 2017
NSC-TISHTIS 17025
atee Atsutastes Co Lid (TGN
1015, 6141-16

botcheasen: 2,71, Rd Watthao-a Banghok <1

s
Muaio 1oehusn@asi

stnan lobegtuey

NSC= TISH - TIS 17025
CALIBRATION 0367

Temperature meosurement iaboraiory
Mharandi Coveation services department.

CERTIFICATE OF CALIBRATION

Certificate No.  : CDT-002-67

MEASUREMENT [TEM : Data Logger with Temperature sensor

MANUFACTURER : Novalynx

MOBEL/TYPE :200-WS-25L8

SERIAL NUMBER A5244

1D NUMBER + BKK_FS0887

CONDITION AS-RECEIVED + Used item

CUSTOMER : ALS laboratory group (thailand) Ca., Lid.
104 Phallhanakan 49, Phatthanakan Rd ,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand.

RECEIVED DATE :25 Dec 2023

MEASUREMENT DATE 104 Jan 2024

ISSUE DATE 105 Jan 2024

ENVIRONMENTAL CONDITIONS:

Amblent condltion In the labaratary are as faltow:
Temperature 1230£3.0 c
Relative Humldity :550%150 %RH

NOTED: The certificate is valid anly 1o the item colibrated on dote and place of calibration.

TABULATION OF RESULTS:
The table on next page give the measured values.

Calibrated by: 1
I+ Sorawit Thachalad |
M Mus | efrapam Lertsomphal

I ML Ruangrumpai Phoommit

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

| Appraved signatory:

Page 1 of 2 Pages

Calibratian procedure:
The temperature calibration was dot.e by
in-House calibrotion methoa s WICL-00L
aceording to comparison mathod with s:andard
duitol tempe L »
(emperolure probe Ti= lemacisiure scole use
was based on ITS 90

Traceability
The measu ement res.its are traceoble to the
Merotionol sysiem of units (SY) through
Nationa: Insiuze of Metrology Thetlard (NIMT]
wmber:  TT-002%-23, Lo

A 0201 23

feference Used During Calibration:
1 Stondard Temprutue Prube

Mad - 5TS-100 ASOD, Seria! No : €67352.09,
Due dote: 28 Mor 2024

3 iure indiato
#odel DTI1000-A K1, Senol No. 671.407-
00591 Due date, 14 Sep 2024

uncertainly of Measurement:

The reported uncertointy of megsurement is
based on the stondord uncertomty multiphed by
o coverage factor k=2, Which for a pormal
distribution  comesponds 10 @ coveroge
probabi 'y of ugprosimately 95% The standard

rerramty has been n

with the GUM ‘Evalugtion of measurement dota
- Guide tu the expresswn of unettuinty i
measurement’

N WITING FROM THE LABORATORY

SN

aten Ascociates €.
53/14 15, 67/35.46
Pelchvawem 7.7/1 R Watthapra, Bangkokyal,

(L 50//EC17025:2017
HSCTISHTIS 17025
CAUBRATION 0367

e-mal prac-careaen@|ranatee com
Wiebsde. warw < analee com

Accredited colibration loboratary

Relative Numidily measurement fabaratary
Caubralion services department

CERTIFICATE OF CALIBRATION

Page 1ot 2 Pages

Certificate No. 1+ CRH-003- 67
MEASUREMENT ITEM Catibrotion procedure:
MANUFACTURER The Relative hummfity catibratun vass dane by tn-
MODEL/TYPE i i
SERIAL NUMBER comparisan method vth Standors Chiled Mirror
1D NUMBIR h:qm'r‘m:lrr and standard Humeuy gencraror
CONDITION AS-RECEIVED cnamhet,
CUSTOMER ;fu laboratory group (T':J\Ia:d) f:' ;z: Traceability:
wd \ Pratthanakon Rd, The instrument was cofbsated using standord
Khet Suan Luarg. Bangkak 10250 Thalland equipment whose orywocy s fraceol ry through
the NIMT (vatonal Meitofogy institute of Thgiwnd)
RECEIVED DATE +25 Dec 203 1o the crervatonal system of uplls (S via
MEASUREMENT DATE +04 tan 2024 Certificarc aumaer: TH 0079 23
ISSUE DATE 105 Jan 2024

ENVERONMENTAL CONDITIONS:

Ambient condil-on in the faboratary are as follow:

Temperature 230430 ©
Relative Humidity :5502150 %RH

NOTED: The certificate is valid anly to the item calbrated on date and place of colibration.

TABULATION OF RESULTS:
The table on neat poge glve the measured vafues

Calibrater by,

T eawit Thackalad
I eporn Lerisomphol
uangrumpai Phoommit

Uncertainty of Measurement:

corresponds to o covernge probat ty of
opproximately 957 The standord uncertamty has
o od in 1 ith Phe ar
of measurement dotg « G e to the
af uncertointy in measurcment

THIS CERTIFICATE RERORT MAY NQOT BE REFRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED
IN WRITING FROM THE LABORATQRY

L LLLNAC

Continuatian of Certiitcate of Calibration Nummber CDT-002-67

Rewlt of Calibeation: 2 Without L with
| athan Range: 20-40°C

Function:

Page 2 of 2 Pages

" Table 3: This equipment was connected with temperatne seasor Model: HMPEO S/N; N0330782.

|
| Dimersion: Dia 12 mm. Length 3 mm,

| tmmersian Depth

1 [mm) ra

| 70 20054
70 25.051
70 30042

| 7 35034

| 70 40030

| UUC*: Unit Under Calibrallon

NAC

1 JERAN ATT I ASSOE LAY COLLTD

Continuation of Certlficata of Callbration Numher: CRH-003-67

Measurement Results:

tihout Adjustment

29

toEONEN

Determined
(%RH]
00 00
500 5132
o 82/

UUC’: Unit Under Calibratan

O with Adjustment

UUC Reading

e

199

Table 1: The results of calibration of relative humidity are reported in tatile belaw.

“**End of Certiticate of Catibrotian* ™

Errae Uncertainty
o [Ne]
02 0009
03 023
a3 0099
oy vugs
06 0039
Paged

B
(%AH)
-13

3

This cquipment was connected wilh Indsor + ¢ qudlily probe and Displayed (UR) on disglay. Model. HMPED, Serial number. NO330732

tan)

L
10
16

A2 Pages
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-f o e
NSC - TISI = TIS 17025
CALIBRATION 0367

sceredited corhration tahorotory
ISO/YEC 17025:2017
NSCTISLTIS 17025
CALHALION 035/

NAC

Air speed mensurement laharotary

Gl ution services epuntiment - =
Cerdficate Number
| cws 021 67

CERTIFICATE OF CALIBRATION

Page L ol 2 Pages

MALASUREMENT ETEM :Cup anemometer Cofibsation pracadure
MANUTACTURLR Novalyox The Cup onemameicr wos caltwed cgamtt
MODEL/TYPE Sensor WS02F Steaiand our velocly transducer modr” 4455 12

@n0 pito” tube wiih prectston ¢ i enial prossure
meter mdel DANI2500 1 an ¢ ore te-secien of
Eiffelaype wind funcsl wnth 507 0= crass tesr
Sectian ofea The Wi CLLQT bases 2o (EC 61400~

Data logger: 200-WS 258
Sensor, WSD A5262
Dala logger: A5262

ATRIAL NUMRER

1D NUMBER +4KK_FS0904 12.1, Wind energy generc!ia sisicms — Parr 17
CONDITION AS-RECEIVED  Used item I pawer periormonce  ~osurements  of
CusTOMER ALS Iaboratory roup {Thailand) Co., Ltd clectricity produring w o o 0z, March 2017

104 Phatthanakan 40, Phatthanakan RY, Khiwaeng Suan LUang,  was bied g /730 g de ine,

%het Suan Luang, 3angkok 10250 Thailand

Teacranimy:

RECEIVED DATE s contfimte yowtes @ taceabiny of The
FALASURCIGNT DATE meat fo fccope cd the  nonanal
i ste=carts, +7d 10 reck:aton of the »ternaiaal

(st et

Wetrology institute of Thfond) via Cestifvte
ENVIRONMENTAL CONBITIONS:

Ambienl candition in the laboratory are s foflow

Temperature 1230210 ¢ Uncertalnty of Measurement:
Relativa Humidity 5504150 %RH The reparted uncertomty of meosarement i
Almospheric Pressure 110102 W0 hPa pased on |he stondard uncer .-ty multiplicd by o

wveruge oo hsZ Wb on for a normed
distriby 30 correspands 10 n rovcrage prahat 1y
of opprosimatety 95%, The stondord uncerornty
fox bren deten= ned in accardarce w ¢ the GUPA
tuoluotien of meosurement data - Guide to the
=ty In measurement”

PLACE OF CALIBRATION +Eiffel-type wind tunnel of liranatee associates Co. Lud

cvereriian of u

PrvusaBihidig
Mestaremant Condiion

24 hzrs 3y ambiont cgnart one
The average values during measurement are (24 3] °C. (43 0] %A and {1007.6)hPa

o

Calibrated by t
Zihae Soravint Thesrs x
s Jinrapne-

Ramark:
¥ Hm1lp mou-Laction area ol he wind Lenng!
2

? Diameter of maunting mpe
“rava’’

e

T

sl

CAUBPATION CONDITIONS. Wind unnel cross-section area’ ana on’
wWind drrection frontal area’ 100 em’ - -
Diamete- of muu.ting dlpe' . mm //’d,va//nw g
Biaghage b 2 o 5]

THIS CERTIFICATE OF CAUBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED
1N WRITING FROM THE LABORATORY

|
NAC

Iranatee Astaciates Co 19
6341415 6773536
Vehessem ¢ 4 34 Wanth ong Banpkea Wind flirec: an measurement faboratoty
Barps o G e Carb-etian services department

Te b

Accredited calibration laboratory

¥ ISO/IEC 1702+ 2017
NSGTISI-TIS 7075
CALIBRATION 0367

025
CALIBRATION 0367

centiNaste Number {

Viet s wwen 1314t WD 02167

i |

CERTIFICATE OF CALIBRATION

MEASUREMENT ITEM + Wind Dircetion Seasor

MANUFACTURER Novalyny
MODEL/TYPE Sensor: WS-02F
Dats logger 200-WS-25L8
SERIAL NUMBER < Sansaf; WSD-AS261
Datalopwer A5262
19 HUMBER +AKK_FS0909
CONDITION AS-SECENVED +Usaditam
CUSTOMER + ALS Iaboratory group (Thailand) Co.. (19

104 Phattbianakan 40, Phaltlariahan Rd, Klnwacng Suan Luang,
Khet Suan Luang. Bangkok 10250 Thailand

RECEIVED DATE 10)un 2024
MEASUREMENT DATE ©28Jun 2024
I5SUE DATE 128Jun 2024

ENVIRONMENTAL CONDITIONS:

Amient ¢
Temparsmre 50230 < ety of reanrerent -
Rclstive Hum e ty ;8502150 %AH L A L e T

bnsed on tne ttancoro aenc ~ly mul' - ec by @
cnvoroge fuclor A=l Wion for o marmal

sinbuteon comresponds 1o @ coverage probas iy
of vpprc otely 85%. The standard uncersinty

Atmospheric Pressure 1010210 hPa

PLACE OF CALIBRATION Eilfel-type wing tunnel al Jirsnatar Assos atas Ca, Ltd

“uoiuiatian of measramant data - i
exprzision of urcerti =y i measurzment

CAUBRATION CONDITION Wind tunned crozz-cection area’ 500 em’
wind direchon f-anial area” 129 em’
Diamerer of mownting olpe” mm

Dlockage o af test obyrct’

Preconditioning 24 hours at ambient cone - ans
Mezsurement Canditlon ™ madiuresent 30¢ (23.95°C

(30.30%8H 242 (1007 1) hPa

TABULATION OF RESULTS:
The table on next page zive the measured vaiues

Calltrsted by,
S Mr Sorawit Thaztalee | i
T Mits feeraperm et uio: r {

Remark:

" hemza ciou-gecion area of e wing tumel

4 propeciac erowt secilon area of INe 1sted 0bjoct Inchude mamling e
* Diamware 2t mountirg pepe

“uateiot

THIS CERTIFICATE OF CAUBRATION MAY NOT BT REPRODUCED EXCEPT IN FULL UNLESS PCRMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Certificats Number

CWS-021-67

Pege 2al 2 Poges

MEASUREMENT RESULTS *

The Cup anemometer, Unit Urder Calibration (UUC) was tatt e at 10 m'y fun S0 ales 0107 W alilnation be g perPornied The slemdard ai veluoty 05 m/s
18 & m/L was ealeulaten by 2 standard alr velecily transducer wmch was installed 50 mm away from wind tunnel nazzle and indtalled 40 mm away fram top ot
she Lest secuen and the slandard 3° velocity 5 m/s 10 30 mfs was calculated by 1 Gilot WDE with precision diiterential Dressure metar which was Installed 30
mm away from wind tunnel nozsle and nstalled 40 mm away from ten of the test section, UUC was mauntad on 2 cound wwrllcal tubo of tha xor plala 2t
cemer o lest seclian, The c1- Station wus tained oul Undec bath rising and ralling aie velocity In the range of 1 m/s to 16 m/s at calibration irteyval of L mfs
The results of ¢atibration and assoclated measurement uncertantics are reported i the table below

Vod Tamrg. wand tuncel Temp. room L™ Lrroe £ fuad)
[nfs) el ey [mis) [21E]
1015 MAD IS o1
2038 2024 2415 02
3031 234 215 01
4142 2428 2415 -0.2
498 2110 115 00
604 2416 2415 ol
705 2410 24.15 0.0
708 2020 415 [
ags 2912 pIBEY we
998 2412 2415 a2
no 2420 1135 01
1199 210 2418 02
3o 2414 2415 02
1406 2410 245 02
1506 2420 2415 02
1599 24.10 o3
Remar
omly counl. i ral ibration te = plare

“Velouty of siandard

" alocry of Un £ Uader Gl bration

PHOTO OF CALIBRATION SET-UP

Ca'bration sebup of the Cuo anemameter cabbration In the wind tunnel of ranalee Assacates Co. Lid The Cup anemometer shown may differ fram the
3 traved ane Remark, The praoortlan of thie set= up is nut U W0 scalc duc Lo inuging Eeunmery.

Certtate Number

CWD-021 67

Page 2ol 2Pages

MEASUREMENT RESULTS *

Ihe wind difeclion sensor vas callbrated agalnst standard rolary encoder by camparison method. During calibrelion, the measuremant was carried cul al 45
intervals in dlackwisc ard counterelackwise direcuons after aifsct adjustment has teen made The Nlaw speed of wind wrnel (usually 5 m/s) s kept constent
while the sensar Is rozaled around L5 venical 2ns. The results of callbration and assoctated measurement uncertalniies are reported in the table below

Air speed D' Da Emor uika)
mjfs Degree (7 Degree (°) Degron [*} Degree %)

45000 a - 250

50000 a7 El omo

135 000 132 3 080

— 180 600 101 1 030

225 000 228 3 080

270000 275 5 0.0

15000 7 s 0.80

360000 359 1 0.80

A PriuTi ey caet for fha evied oo s
" Direafon of tandard

Directiam of Ui Under Calibration

ieais of Cainration™
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1 N |
NA-C Accredited calibration lobaratory | NAC

Y 1SO/LC 1702 2017 — - AR T AU € D
NSC-TISLTIS 17025 NSC- TIS! - TIS 17025 SRtrErE L COL
Lranatas Aasentes o Ld EALIERATION6307, CALIBRATION D367
LR 8/
patchkasem 7,2/ >4 Watthazrs Bang. vyl Temperaturc measurement laboratory - . S
B o il o =il seeimesdeparimcat] Continuation of Certificate of Callbration Number CDT-107-67 Page 2 0! 2 Pag
PO

€ it s cars - pandtes cort
Vee o www franates

1 Without Adjustment £ With Adjustment

CERTIFICATE OF CALIBRATION Callbration ftange;  20°Ctod0°C

+ COT-107-+ Page L al 2 Pages Functian:
Certificate Noy, + €0T-1017.67 N g Table 3: This equipment was tannected with temperature sensor Model: HMPG S/N: ND330785

Dimension: Diametes 12 mm. Length B0 mm.

MEASUREMENT ITEM + Dala Logger with Temperature sensor Calibration proccdure: | S
MANUFACTURER : Novalynx The temperature cahiby | tmmerslan Depth Standard Resding UUC Reading Ertar Uncertainty
MODEL/TYPE + 200-WS-25LB b e - (mm) rq [{°] {'q (]
SERIAL NUMBER 5262 3 x T —
S NOTEER FoxiTesoscs gt temperatiie ity and leTIda:Lj &0 20054 185 04 0055
CONDITION AS-RECEIVED sed Item ¥ ) &0 25051 246 s oayy
CUSTOMER LS laboratory graup (thalland) Co., Ld. B F Ty 29.0 U4 vuyy
104 Phatthanakan £0, Phatihanakan Ad., Traceabiliy: €0 35034 385 05 0.099
Khwaeng Suan Luang, Khet Suan Luang, The Piecuement ‘esuits ore raccable o the 20 30047 w05 s 0099
Bangkok 10250 Thardan aternational cwstem of units (S) through - o
Nafonal insiitute of Metralogy Thailand (t4MT) B .
) Cortificatr number TT.0047-24, Certificare ool Uncer Cgaararign
RECEIVED DATE 10 Jun 2024 nimber. CR0101-73
MEASUREMENT DATE +28 Jun 2024
1SSUE DATE 128Jun 2024 Reference Used During Cakbration:
1 Stondlard Temperature Probe
Madel: STS 100 AS00, Serial No 5L76>. 03,
ENVIRONMENTAL CONDITIONS: Due dote 26 Mar 2025 nd of Certlticate of Callbration®**
iy . 2 Digital Temperature Indicator
Amblent conilion in the Iahum(urvave‘as loIva. . gt Uz vaos k. ScrbtNEg 67307
Ll B lC 123,030 G 00551 Due date. 14 Sep 2024 =y
Helatve Humidity 15502150 %RH
tincertainty of Megiaremen - |
The reported uncertuinty of menswement =
NOTED: The certificate is vafid only ta the item colibrated on date ond place of cafibration. based on the ctondard uncertamty multip e by
o caverage fuctor k=2, Vhich for o normal = |
dirinbution  corresponds  to @ coverage &
probaziivy of apprusmotely 95= The standard e
uncertamy hos been determined in aecordonce
TABULATION OF RESULTS: with the GUM ‘Evuluution of meusurcment data
The table on next page give the measured values Guide 1o the expression af uncentainty in
measurement’
Calibrated by* { Appraved slgnatory
O Mr. Sorawt Thachalad .
2 Miss Jlitraporn Lertsamphol e
71 Miss Ruangrumpei Phoammit
THIS CERTIFICATE MAY NOT 88 REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
AUL ALt 1SOAIEC 17025:2017 1] [ 1
NSC-TISLTIS 17025
e CALIBRATION 0367
/1615 67735036
Setchhai = 77/1 =2 Watthacts Songh s n Relove huniity nd Aif Temacrature i <usturemeat faboratory Cantinuatlon of Certifieats ot Callbratlon Number: CRT-019-67 Page 2 of 2 Pages

Bange 20RO Thas €arbvotian services department
i aAty

Measurement Results:

The rasulls of calibramea ard assotiased measurement uncertdir ues are regorted in the Lalle below
CERTIFICATE OF CALIBRATION Soivit ot b

Page 10f 2 Pages Tahle 1: The resulls of ¢t iatation of relanve hurnit ty at 30 °C are reporeed in table befow

2 without Adjustment Dhvsith Azustment

Sl RT019:57 Callbration Range:  20%4r 10 SU%AH
MEASUREMENT TEM < Relallve humidity with data logger Cotbrotian procedure air Stadard Reading LUE Reading Errar Uncertalnty
MANUFACTURER Navalynk The Relotve humwty ang As  lempergture ol [H) |%AH] ) 3
MODEL/TYPE aa Logzer: 200 WS-2518 cotbration w5 cane by n Mouse i braton i -
Sensor: HIMPEO method @5 Wi-CL 9 ond W1 CL-010 oucarding to 1e0 161 106 BT )
SERIALNUMDER Data Logger AS?67 fomportsan weSTE vyl ten i 2050 ] o %z )
Sensorg U2 du sy o 2982 568 s0a 02 23
10 NUMBER S =
CONDITION AS-RECEIVED Traceahitiry: UuC*: Unit Under Calibration
CUSTORER ory rove {1 Bading) Ce.. o, be oeasrements v laceaSle to fthe
104 Phaitharhan 40, Phattbanakan Rd, Khwaeng Suan Luang, ‘aternats nal system of wils (S through Notnnal
Khel Suan Luang, Bangkok 10250 Thailand Ingituze ! Metiotogy Thadand [NitA1). Cerfificate . cate of Cakby
ewmher  TH00Z9 3 & thrangh  + snatee
RECLIVED DATE 10 1un 2024 Avsoeites Co, Lid Certi cote f.mber CDT 001 7
IECASURCMENT BATE 28 Jun 2024
1SSUE DATE 78 Jun 7074 uncertanty of Mearurement: i -
™e reported uncertanty of meaturement Ir bosed [ E 3 ¥ \
an the stundord uncertory multpred by o - -
coverage factar k Z, \wii b fur o narmot 3atiblion |

ENVIRONMENTAL CO!

Amirent condion i the

orteconnds In a roverage  prabanony  of { 1 ("
stely 9% The standrd uncertainty has | H Yaer

orv e 34 foliow:
21030 3
15502150 %RH

NOTED: The certificate Is volid only to the item cofibrated en dote ond ploce of caibrotion,

TABULATION OF RESULTS:

= e th bt

calibrat g oy

M Saraai: Thachalad
Z tns #riraporn Lersamphol
L Miss Saangrum a1 Phoomn 2

THIS CERTIFICATE RFPORT MAY NOT BE REPRODUCED EXCEPT (N FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DSTAINED
IN WRITING FROM THF LARORATORY
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NAC

3% 0 6727 16

Pelchasemn 7211, Re Watthazra Bangh iy
Bangh - 1060 Thauan 1)

Te wreanazAL2

v

CertiiGte No,  :CDT-094.67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Agcredtted carbearion loboratory
ISO/EC 17075 2017
NSC-TISHTIS 17025
CALIGRATION 8167

Tenoeraure measurement laboratory
Cantration servees departmers,

| ey
NSC=TISI =~ TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

+ Diata Legger with Temaerature sensor

: Novalynx

+ 200-Ws-25L8

+ AS263

: RKK_F50310

: Used item

+ ALS laboratary grou (thaand) Ca., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 20250 Thailand.

29 May 2024
+10.Jun 2024
:10)un 2024

Amblent condition in the laboratory are as follow:

Temperature
Relative Humidity

NOTED: The certificute is valid only to &

TABULATION OF RESULTS:

The tal

Calibrated by

TIMr Sorawlt Tharhalar

J whiss Jirtraporn Lertsomphol
= Misy Ruangrumpai Phoommit

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCT]

Fianatee Asetotes Co.la

5115 67733 38

Fetrdues 77/1 2 Wanhapa 3angiokal
a1 Wnl0 Miaranal

Tel ves RERRIZ

)

Eimaq mareran - n@franzien ton

e instee com

Cortiicate N, + CRT-012-67

MLASURENSENT ITER
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER
CONDITION AS-RECEIVED
CUSTOMIR

RECEIVED OATE
MEASUREMENT DATE
15SUE DATE

ENVIRONMENTAL CONDITIONS:
A=z ent eand
Temperature
Refative Humiddy

ey are

NOTED- The

TABULATION OF RESULTS:

1230230 c
:550%15,0 SeRH

'm colbroted on date and ploce of caliby
Halen #
2
10 l41 35

fe

e

IN WRITING FROM THE LABORATORY

Accredited catbrerion lotaotary
t ISO/IEC 17025 2017
NSC-TIS| TS 17025
CALIBRATION 0367

Page Lof 2 Pages

CoMbrotion procedure:
The temperuture calbrotion was dane by
in House callbration methad us WiCL-001

indicator and standard
temperature probe. Tis eratene iole ue
was based on IT$-50.

' ¢ 1o ro
nwernational svstem of units {SI) through
Nationai Institute of Metralogy Thaitand (NIMT)
Certlficate number. TT-0047-24, Cenificats
number: ER-0101-23

Reference Used During Collbration:
1.Standard Temperature Probe

Model: STS100 A500, Serlai No 67682 03,
Duc date: 26 Mar 2025

2. Digital Ternperoture indicator

Madel DTI-1000-4 MK i, Serial Na. 671407

Uncertainty of Meosurement:

The reported uncertanty of measurcment is
based on the stondard uncertainty mu ¢ pied by
@ coverage factor Vituch far @ normol
distribution  corresponds  fo @  caverage
probability of npproximately 95% The stondard
ncenainty has been determined in accordunce
with the GUM ‘Evaiuation of meosurement data
- Guide to the expres;un of unceramnty n
menasurement”

ION HAS BEEN OBTAINED

Aciative humn ity and Av Temperature meosurement lobaratary

Carirertan serres deparment

CERTIFICATE OF CALIBRATION

Relative humldity with data logger
Novalyne

Data Logger 200-WS-25(8

Sensoc HMPEO

Data Logger: A5263

Sensar: NOTI0786

ARK_F50910

Used tem

1 ALS luburatury group (Thalland) Co , LW

104 Phatthanakan A0, Phatthanakan Rd, Khwaeng Suan Luang,
e 5130 Lapeg, Benghok 10250 Thessnd

+29 May 2024
1 10Jun 2024

10 un 2024

23030 iE

1550£150 %RH

whbenten an 22t it plne of

The table on next page g += Lhe measured values

Dir Sarawit Thact alag
Miss irtraporn Lertsomahil

N WRITING FROM THE LABORATORY

Page 1 of 2 Pages

The ® amasiry ond Tempemuruer
cchbrotion was done th In House caibruicn
method us WICL OO and Wi £L-010 weurding 1o
comparison methot with Stoaaun’ Celed Mirrar
hygrometer won Teniperuture se<10; o standurd
Humdity generator chorher

Traccabity:

€

Uneprinty of

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

|
|
|

NAC

Continuation of Certificate of Callbration Number CDT-094-67

Page 2 of 2 Pages

E Without Adjustment L with Adjustinent

20°Cto40°C

tion Range:

Function:
Table 3: This equipment was connected with temperature sensor Model: HMPG0 S/N: N0330786.
Dimension: Diameter 12 mm. Length 80 mm.

ndard Reading

Immersion Depth UUC Reading Errar uncertalnry
tmm] 'l ia o) e
70 20060 196 05 0093
70 5051 246 -0 ongs
70 30042 295 05 0093
70 35033 384 06 015
70 10021 194 06 0039

UUC*: Uit Under Caibration
Remark: The reparted uncertainty of measurement 15 0,16, based on standard unezramty multiplied by 3 coverage factor k=221
praviding a level of confidence of approximiately 95~

End of Cerlificate of Calibration®**

NAC

ACHCIAL o LT

Continuatien of Certificate of Callbration Number: CRT-012-67 Page 2 ot 2 Pages

Measurement Results:
The resulls of cdlibraton and assaciated measurement uncerta iiles are repart2d In the tble below

Aesult of Calibs

7 withaut Adpustmeat T with Adjustment

Table 1: Tha rasulls of calibraron of relabve hunva ty at 30 “C are reported in table below
o fange;  Hovan

Uncerrainty

it Term Standard Roading 1 Arading Ercor
It 1] (%RH) (ne) +KRH)
R 1958 175 T
2960 5035 77 27 3
wa 3122 s ) 23

=l of Certiticate of Cabliation®**
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Accrerited eonnn - ina tnbariory
ISO/EC 17025 2017
HSCTISHTIS 17025
CALIBRATION 0357

MSC = TISI = TIS 17025
CALIBRATION 0367

¢ Wl apra Bange spat emend
‘ces depurtment P e 1
Cerificate Humber

CWS 015 67

A por
Culibror- n s

i e an3935253
£ st gl N renstes com
Wew 1 wivey 19manee O

CERTIFICATE OF CALIBRATION

Page L ai 2 Pages

Coftbration procedure:
The Cup aremometer was cohcrated agelost

MEASUREMENT ITEM

Cup anemumeres

MANUFACTURER +Novalyme :
SRETYEE e 3 St iy rrnnldut‘elr( ot 85517
o 1o fubc with precinian Gifc- el pressure
: 18
S T Outa logier. 200-Ws- Meter mdel DPM2500 In an close test section of
Elffel type wind \unel with 91 e’ et tost
<oom sred The WICL407 ba fe s1eme
LR 221, Wind energy generation
CONDITION A5 RECEIVED 1 Power performonce  meosutements
CUSTOMER elctnicty producing wind urbines Narch 2017
108 pharthanmlan 40, Patthanakonkd, Khwa:ng SUINLUANG, s use 146 <o hration gl
Khet Suan Luang, Bangde 10250 Thaand
Traxeatnimy:
RECEIVED DATE Ty 10z This tertificone  vvides @ traceatny of The
S DREM e DATE! 10 Hurk 303 mecirinent &3 evsieed the il
{ESUE DATE 0% stonoaras. and 10 realizoticn of the ~tematianat

system of units (S1) through the AT {Nutionat

Netalogy It f Theiane) s Crt
INVIRONNENTAL CONDITIONS: oy / aellaRcantiggrel

Amblent condiricn fn the laboratory are as follaw:
Temperature 1230430
Relative Humi lity 504150
Atmaspheric Pressure :1010+ 10

Uncertalnty of Megsurament:

The reported uncortornty of measurement It
bosed o the standard uncertainty miited hy 0
wveroge foutar k=2, Which for o normaf
distribution correzponds 1o o coveroga prabos: iy
of o ororimotely S5=. The stondard uncertoury
et acen deterrie0 n accordonce with ihe GUM

PLACE OF CALISRATION

Bidlel-type wind tuanel of

ABRATION CONDITIONS Wing tunnel cross-section ares' 500 e’
Wirsd Gareetion frontil dred 100 o’
Oiameter of mawnting e . mm

Blockana ralio nf Lezt obyact’

24 hours at amblent conditions.
Ihe average values durlng measurement are {24 0) °C, {62 1] %RH and {1005 7) hPa

Prrcanditioning
Mcasurement Condilion

TABULATION DF RESLILTS:
e table on nexx page glve the measured values

Calibrated by:
EIMr Sorawt Thatiid'sa
T Miss Jrtrapurn Les tsomga b

Remarin e —_ -
ot e sesion area of thewind Lmnel

e craus sealon s of the st abjec ndudo g ore

num-» of mourlog lpe

*patio®

THIS CERTIFICATE OF CAUBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
INWRITING FROM THE LABORATORY

R

Accredited ealibnzion labaraiony
1 ISOAEE 17025:2017
NSCTISTIS 17025

ST AT RN
ol CAUBRATION 0357 NSC = TISI = TIS 17025
i CALIBRATION 0367

Wind direction mensurement foboratory
Cortillcate Numhbar

Calitration services deportment
| —

GA1ATY, L3

pet Watieas 3, B3z

hE | CWD-015 67
| =
Pags L of 2Paget
MEASUREMENT ITEM Wind Direction Seator Coubation procedure:
MANUFACTURER < Novalynn v 3923
MODEL/TYPE Sensor: WS-02F smm;d fatory En:/ade il Eii
Gl ot 2002510 e it e it ¥ e
SRR :S‘"ST" wsn—:szsa aren The W1.CL.09Y cosed on JEC 61400-12-1
Uata loggers AS2R3 Wind energy genrration systems — Fart 121
D HUMEER + 8KK_F50910 Power pedfar nonce measurenenis of electeicity
CONDITION ASIRECEIVED Used item r0dus g wind lurtsves, Marct: 2017 wos uscd as
CUSTOMER + ALS labaratory group {Thalland] Co, Ltd & caitbroue guiccline

104 Phatthanakan 40, Phatthanakan A, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand Troceasim
Faie cemyiiate provides o traceabity of The
BECEIVED DATE 129 May 2024 meosuremer: to  recognecd  the  focaal
MEASUREMENT DATE 10140 2004 Steacs 3t ond 10 realizatie of the internanonal
SSUE DATE ©10Jun 2024 syste % units (S1) through the NiMT (Hational

srctrology inscrute o[ Thaliand) via Centjicate

ENVIRONMENTAL CONDITIONS; o)
Ambsent condition In the laboratory are 35 follow!

Uncertalnty of Measurement;

2 1230 ©
emperare mossp T The vepatea incetomty of measuement i
S bosed on the niaadard uncertainty multiphes by o
Atmospherlc Pressure + 1010+ 10 hea

coveroge  factor Waien for o normal
£ inbu'ion comespands to a coversge probol (v
of opprav vately G~ Tie standard uncrstmnty
has been actens ara i pecordonce wiri the UM
"Evoiucion of medsurement dulo - Guid: The

PLACE GF CALIBRATION Eiffel-type wind lunnel ot /irnatee Aszoc stet Co, Ltd

CAUDRATION CONDITION +Wind tunnel crass-sect un ared 00 an
Wind direction frontal area 129 e’
Dlamzter of mowt g ctue " - mm
Blockagr rotla ot tes abject' 0143 [

24 hours 2t ambler conditions
£ The average values dunng measurcment are {24 0)'C, (42 B) 35RIRand {1006 G) hPa

Precondilaning
Mensurement Condilion

TAGULATION OF RESULTS:
The Latile an peat page g1 the measured values

e i 2
R — | 2
Raark:
iy o s e e
;
i pre
Diameter o mountng o
“raro’ia

TRIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LASORATORY

Certificate Number

l

CWsa15 67

Page 2 0l 2 Pages
MEASUREMENT RESULTS *

he Cup anel wmeter, Urit Under Callbratiun (UUC] was exerase at 10 m/s for 5 minutes prior to calibration being performed. The standard ax velo- 1y 05 m/s
195 m /s was ealealated by a standard air vele- -y Lransducer which was installed 50 mm away from wind tummel nozzle snd installed 40 mm away from top of
the test secion and the standard air vero< Ly § m/s (6 30 m/2 was caiculated by 3 pitol tube with precision differental pressure meter which was imstalied 50
mm avay from vand Wnnel natrle and installed 40 mm away Irom top of the test sectian, UUC was mounted on o rouid vertiai Ll f the fower plate at
cenler of lest section The calibrauon was carmed out under bolh eising and fa 14 alr veloeiry In the range of 1 mjs 1 16 m/s 3t casheatan imterval of L mys
The results of callbratian aNG 2550813180 Mezsuren et uncerfamties Jre fepotied in the table elow

Vag Temp. wind tunael Tamp. room Vm Trees U2
L] s [] Amis) i) il
1o FTET) a0 as €2 {5 H
2,016 2376 4m 18 02 LE%
3.028 2540 2400 29 €1 A1
4052 2440 2400 38 03 031
495 Jam 2400 50 0.0 035
599 27 2400 0 no 031
7.02 Wa0 2400 71 or 0.1
7.97 2370 2400 81 .1 031
a.97 2440 2400 a1 02 031
9.88 276 2400 103 03 031
11.05 2450 20 11.2 02 036
12.00 2398 2400 123 02 0.31
13.05 2450 2400 133 02 03l
14.00 2414 400 143 03 046
1500 2420 2400 153 03 031

) 163 03 032

HheRtign pia It by tanars
*Vehatily uf stantad

Veloczty af Unit Under Callpration

OF CAUBRATION SET UP

.
(:hhramm setp of Ihe Cug ansmometer cafibraion in the wind tunrel of Manatee Asseclates Co, Lid The Cup anemometer shown may difter from the

Certificate Number

CWD-015-67

Foga 2 0f 2 Pagos

MEASUREMENT RESULTS ©

Thewind drection sensor was elibest agalast tandard rotary ocase by comprisan method Durlng caivaton, the mestemsnt was caied ot 3t 45
: <tiom e
e the semsot & fotated around 15 denieal i, Thececulsef caunealon and asociated measuramant onceraini: ara aportad i the tabl brlow

Alrypotd D'u e Error vf=21
mis Degree () Degrea °) Degres ') Degres 1)
45000 n 4 nan
20000 a7 E 080
135 000 135 4 0.80
150. a Y
5D 180,000 184 080
225000 20 s 080
270000 215 5 asop
315000 0 5 080
360000 13 -1 050
Remark:
‘e iy count for i aucs

*Cirectlon of andard

wnctinn of Unit Under Cahlation

*End of Crrtificate ot Calibratlon® **
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Actredited cohbration laborotory NS'C ﬁEI

1S0/1C1/025:2017 —TI5 17025
MSCTISHTIS 12025 CALIBRATION 0367
CAUBRATION 0367

Petchiazam 2,771 1 Wrthapes, Dangbokrar Air speed measurement foboratory

2ngsck WCRAT 4 and) Calthratinn cervices degartment

1 Certificate Number

o 9By

Ema. maccal batin@jranies cam

Wabsile, wemw IRratce com CWS-005 67

CERTIFICATE OF CALIBRATION

Page 10l 2 Pages

MEASUREMENT [TEM + Cup anemometer Cabbration procedure:
MANUFACTURER + Navalynx
MODEL/TYRE +Sensor; WS-02F

Dala logger: 200-WS-2518
< Sefsor: WSD AS261L
Data logger: AS261

SURIAL NUMBLR

1D NUMBER + BKK_fs0BEs

CONDITION AS-RECEIVED *Used item

CUSTOMER + ALS laburalury geoup (Thadund) G , Ltd
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand.

RECEIVED DATE +25Dec 2023

MEASUREMENT DATE 104 Jan 2024

15SUE DATE 105 J2n 2024

ENVIRONMENTAL CONDITIONS:

Ambent canditian in the (abaralory are as follaw:

Temperalure 1230430 c Uncertainty of Measurement:
Refative Humldity :550%150 ARH The rrported uncerts aty of measurement s
Atmaspheric Pressure :11010£ 10 hpa based on the standord uncertanty multy ed by o

coverage factor k=2, Which for o normal
distributlon coteesgondk to @ caverage mohnb ity

PLACE OF CAUBRATION

£ tyoe wind tunnel of s

ed in oo the
GUM Evurunnnn of mea:urem:nrdaza Gmdu to

CALBRATION CONDITIONS Wind tnnel cross-section acee! a0 om!  Uheenressionofunceriointy in measurement®
Wind direction frantal arca” 100 em’
Diamete- af maunting plne’ . mm
Blockage alic of test wbiect’ ol [

ity
Measutemeat Congdition

amisent cn
The wmge values dunng measurement are (23.7) °C, {46.6) %RH and (1

TABULATION OF RESULTS:
The table on next page give the measured values

Calibraled by:
Z Mr. Sorawit Thachalag
O Miss Iittraperit Lerznmphs]

Remark:
? wousle c: o sectlan ares oF the wiad tunnel
5eChan area of the 1EiSEd Lot lechide maunling e

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
(N WRITING FROM THE LABORATORY

Actredited cofibration labaratory

JIRANATLL ANSQCINT 1S0/LC 17025:2017 %
NSG-1ISTIS 17025 i -
R CAUBRATION 0367 ok~ Tl -5 1025
s ; CALIBRATION 0367

B3/L4 15, 8//4536.
Patrtiazam 7.0/2, 21 Weatthaprs, Banzibye it
BorF L 106 Fhand} Cuhhmnwl scrvices A!:uw!mvnl

Lo ks s g1} Cartificata Numbor

on@®(ranazee comn

B sagsatr
Wl

veuu pranatee com CWD05 67
MEASUREMENT ITEM +Wind Direction Sensor Celibeotion procedun )
MANUFACTURER Navalyng The wind dection semiar was cat .
MODEL/TYPE Sensor: WS-D2F Stondord  Ratory Encoder moadel  AX40091%

Data fogger: 200-W5-25L0 OMO4PIS-UD1n i close text e 4' ifet

N . type wind tunnel with 200 em’ 7o

SERIAL NUMBER .Senu:r WSD-AS261 e el

Data logger: A5261 Wind encegy gencration systems = Fart 121
IO HUMBER +OKK_F50RA3 Power performonce measrements of electric ty
CONDITION AS-RECAIVED e Broduting vind turbings, Murth 2017 wus used as
CUSTOMER :Atslanonmrv wroup (Thalland] €o , Lid @ e ¥irotion guldelive

d, Kh uan Luang,
Khnl Suan Luang, Bingkuk 10250 Thadand.
it u baccabBly o The

RECEIVED DATE 25 Dec 2023
MEASUREMENT DATE :04)an 2024
ISSUE DATE 05 Jan 2024
ENVIRONMENTAL CONDITIONS:
Ambient condrtian in the laboratary are as fallaw:
Temperature :230410 c
Aclalive Humidity 5502150 HRH
Atmnspharie Pressure 110102 10 hPa
PLACE OF CALIBRATION iffel type wir d tunnel of Jranataa Assoclaes Co, Ltd
CAUBRATION CONDITION wind twnael cross-section area’ 300 em?

Wind direction frontal area’ 129 om?

Diameter of mour*iag oips" B mm

Blackag= a1 of test bject” a3 (]

24 hours o2 ainbuent condltions.
e average vaiues during measurement are {23 5)°C, [53.5) %RH and (1010 5| hPa

Precongivaning
fresuctment Condatien

TABULATION OF RESULTS:
The tatle on next page v the meazuced valves.

cat d by

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

Cerlificate Number |

CWS-0Us-67

Page 7 of 7 Pages

MEASUREMENT RESULTS *

The Cup anemometer, UniL Under Calibraton (UUC) was exercise at 10 m/s for 5 minutes prior to calibratian bewng performed. The standard arr velocity 05 m/s
105 m/s was calculated by a slandard aic velocizy teansducer which was istalled 50 mm avay from wind tnnel nazzle and Installed 40 mm away (rom Lop of
the test seclion and the standard air velocity 5 m/s to 30 m/s was calculated by 2 piot Wbe with precs on aitferential pressure meler which was instafled SO
mm away from wind tunnel nozele and instafled 40 mm away from Lop of the test secuon, UUC was mounled on a round veiical whe of the L wer pfate at

© or test section. The calivration was casried & ihe range of 1 mys to 15 mys sl cafibralion mle el of £ mifs

Termg. wind tamncl [ U lk=a)
ra Imisl imfs)
B0 ot (X
2350 0.2 0.8
21/ 21 031
4168 2nm1 02 031
S04 2360 o1 031
598 2384 01 031
700 2338 01 031
795 2362 02 031
896 336 [ 031
1003 2376 0.2 031
110 2340 03 031
20 2360 02 031
1302 2340 04 041
1103 2358 03 031
1501 240 0a 031
1602 2344 [X] 033

“Valocy of standard

Velouty uf Uit Uinter Cahia sions

PHOTO OF CALIBRATION SET P

Calbratian setup of the Cup anemamieter 1 iation i thi wind lunnel of Jirandles Assodates Co, Lid The Cup anemomater shown may drfter from the
calibrated onc. Remark: The proportion of the set- up 15 nat true b5 seale dus 1 Fmagh o gesmety

—
Cartiflcate Numbor

CWD-005-67

Page 2ol 2 Pagen

MEASUREMENT RESULTS *

The wind direction sensar was calibrated agalnst standard ratary eacader by comparisan method. During calibraton, the measurement was carrled qul at 45"
Tntervals in clockwise and counterclackwise dircctions aiter offset adjustment has been made The llaw speed of wind Lnnel (usually 5 m/s) Is kept constant
while the senser is rotated araund iis vertical axis, The resulls of calibralion and assonated measurement uncertainlics are reported in the table below.

Alr speod O D Errar U fk=2)

mfs Degrea (°) Orgres ('] Dagres Degres [
45000 a 4 08
90.000 87 El 080
135,001 132 3 a0

at 180.000 180 a 0.80
225,000 2 3 .60
270,000 2 4 0.50
315.000 319 4 0.H0
3560 000 359 1 0.80

Remark:

arn ook slice

" Glibratlon 1 esults only cowet bee o

* Girectlon of prandard

* Directian of Lnit Under Calitratvan

***End of Certificare of Caflbration®**
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NAC Accredited cotbration laboratory

NA

» L 1SOLC 17025 4017 B e JHEASATEE ASEOC AT S CO LT
NSC.TIS)TIS 17025 NSC-TISI - TIS 17025
1 Siatee Asiiates €0 118 CALIBRATION 0367, CALIBRATION 0367 |
T A |
R bamm 2,771, &) Warthapra, Bargholya, Tempecature meazurement loboratory | Continuatlon of Certificate of Callbration Number COT-003-67 Page 2 of 2 Pages
B2+ 10690 (1) snund) Calibration servites department
Te wuLCEMEI] |
Arcals 44195
i T | Result of Calibeas @ Withaut T with
|
CERTIFICATE OF CALIBRATION RN |
i | Function: |
Certificate No.  : CDT-003-67 Page 1 of2 Pages | Table 3; This cquipment was connected with tempatature sensor Madel: HMP60 S/N: N0330783 |
Dimension: Diameter 12 mm. Length 80 mm. [
MEASUREMENT [TEM  Data Logger with Temperalur sensor Calibration procedure: | ——— - — - — iy i
MANUFACTURER < Navalynx The temperature cahibrotion wos dunz by | tenenersion Depth S1andard Reading UUC Reading Error
MODEL/TYPE + 200-WS-25L8 In-Hause calibrotion cthod ws WICLODI | {mm] g ra el
e according to comparisan methoa wih s:andard ’ i
RERLACUMEER i digtal temperoture indieatar nd - stondord | 70 20054 1.8 03
1D NUMBER + BKK_Fs0848 temperciure probe. Ine temperciure scafe use 1 70 25051 246 05
CONDITION AS-RECEIVED : Used item was based on ITS 90. B s
CUSTOMER + ALS laboratery group (thailand) Co., Ltd. [ v 30043 29. 05
104 Phatthanakan 40, Phatthanakan Rd, Traceabiliny: | ™ 35.035 a4 08
Khwaeng Suan Luang, Khet Suan Luang, The meEutuemer! revalts w ta the | 70 40030 393 07
viemaniongi sysiem of ueds {si) theough | il

10250 Thatland
Banglick 10230 Thail Nationa! instilute o) Melralogy Thafland (NIMT)
Certificate  number: TT-0038-23, Certificote

| UUC?: Unit Under Calibration
RECEIVED DATE :25 Dec 2023 numbas [R-0101-23 ‘

|

|

End of Certificate of Calibeatlon®*®

MEASUREMENT DATE £ 04 Jan 2024 |
1SSUE DATE 105 Jan 2024 Reference Used During Cofibratlan: | :
|

1Standard Temperature Prabe
Made!: STS-100 AS00, Serut No. 66/682-09.

[ a4

ENVIRONMENTAL CONDITIONS: ) | e
. in the tab faliow: 2 Digrtol Temgerature Indicatar | {
Ambicnt condltian in the taboratary are as fallow: ) R | { |
Temperature 1230230 c 00591 Due date: 14 Sep 2024
Relative Humidity 1550%15.0 *AH | g
| TR
Uncertai | /e |
The repnrted uncertainty of measurement 1s |
NOTED: The certificate is valid only to the item cabbroted on dote und place of calibration tas fard iy muiaied by | et

o coveroge factor k-2, Which for o normal
distubution  correspends  to @ rovernge
probability of approximately 95 The stondard

has been n |
TABULATION OF RESULTS: with the GUM ‘Evaluation of measurement data | |
The table on next page give Llhe measured values. Guide to the expression of unceriamty in |
measurement’ |

calibrared by:

3 Mr, Sorawit Thachalad
© Miss Jiraporn Lertsomphol
& M s> Ruangrumpai Phuamn

Approved |

L

PERMISSION FOR REPRODUCTION HAS S8EEN DBTAINED |
(N WRITING FROM THE LABORATORY

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS

NAC

ot
JIRANATEE ASSOCIATT S COD ISO/IEC 170252017 THCANATT L ASSUCIATL GO LD
NSC-TISLTIS 17025
1ranates dssociates Co Lia CALIBRATION 0367 |

Pelchkasem 7.7/1, Rd Watihapra, Bangkobi 4,
Rargr = 10606 Thaiind]

Y]
Mocne + (6463939451

Continuatian of Certificate of Calibration Number: CRH-004-67 Page 2 of 2 Pages

Measurement Recults:

Vieticaa saw anateacm This equipment was canaocted with Indoor air quahty piobe and Displayed (UR) on display. Model: HMPSO, Senal number: H0330783
CERTIFICATE OF CALIBRATION | Repdt of Calbeations B Without Adjustment O with Adjustment
Calibeation Rage:  20%RH to B0¥AH
Centlficate No. : CRH-004-67 Page 1 of 2 Pages
Table 1: The results of calitirahon of relate humidey are reported In table below.
MEASUREMENT [TEM  Relative humidity with data lagger colibrotian pracedure: Determined Standar Reading UUC Reading Erree Uncertainty
MANUFACTURER : Novalyne The Aclative humidity ccfibration wGs done by in (%RH) (56AH) %RH) e (%RH)
MODEL/TYPE : 200-WS-25L8 Mawie P | ek . e
SERIAL NUMBER 1 A5261 h . ;- st e fod | 200 2004 186 15 n40
1D NUMBER + BKK_Fstana ygrometer and standard Humwaty gengiator
CONDIVION AS RECEIVED tUsed item chamber. ::z ::: ;:_: e m
CUSTOMER  ALS laboratory group {Thasdarnf) Ca, Ltd Traceability: | = —
104 Phatthanakan AD, Phallhanakan Rd, Khwaeng Suan Luang, " . |
> i This tnsteument was catbrated sing standard | UUIE*: Uit Under Ca
Khet Suan Luang, Bangkok 10250 Thafland equi eat whose oce seacy Is traceabiilty through |
the NIMT (NatlonalMetrsiagy tstitule of Thaiand) |
RECENVED DATE 25 Ouc2023 to the wiernational system of units (S we *¥2End gf Carulicata of Calibration*®®
MEASURIMENT DATE <04 Jan 2024 Cerisfate number TH-0079-23
ISSUE DATE :05J)an 2024
uncertaingy of Mesurement: ':
The reparted uncertomty of measurement Is oased
ENVIRONMENTAL CONDITIONS: on the standnrd uncertamty muliphed by o | i
Ambient condition in Lhe labaratory are as follow: 2 =2, vnich fora
Temperature TR % corresponds {0 a coverage  prababllity of
130 i |
NelitToe Hurmdity i SRH appra> mately 95%. The standord uncertainty has |

been determined i occordance with the GUIM

“Bvalugtion of measurement data - Gi 9e to the | i

expression of uncertoinry in measuroment’ | —
1

NOTED: The certificate is vaiid only to the item caftbrared on date and ploce of calbrutian

TABLLATION OF RESULTS:

en e page g

Calbrated by: |

DIMr. Scrawi’ Thaciualad
am arn Lertsemphal
INls 2uangrumpai Phoommit ,

HWRITING FRS THE LABORATORY

[ |
THIS CERTIFICATE REPORT MAY NOT bt. REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS DEEN OBTAINED | |
L !
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High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

Profect Site: Gull [P UT Ca. Ltd Barometric Pressure (mm Hg) : 7544 Profect Site: Barometric Pressure (mm Hg) :
Calibrate Locallon : Sovugalrdy T (°0): 4.0 Calibrate Loeatlon : Trattoufauiad (=) 240
Callbrate Date : 20-Jun: High Volume [D: BKK_FS1377 Calibrate Date : 20:un-25 High Volume ID ¢ BKK_F§1062
callbratiansheet No.: €-200625 BKK_F§1377 High Votume Madel : Callbrationsheet No.: C-200625-BKK F§1062 High Volume Model : TE-5009%
Callbrator ID: OKK_rS0625 High Volume §/N : callbrator [D: BKK_FS0625 High Volume S/N : 5686
Callbrator Model : TES0284 callbratar Slope : 104903 Callbrator Model : TE-5028A Callbrator Slope : 104803
Callbrator 5/N : 2585 Callbratar Intercept: 0.01206 Callbrator S/N: 2585 Callbrator Intercept : 001206
TestNo, Delta ;0 e [ Charg Uinear Regression Test No. Pelta H20 Q Linear Regression
{inch) m® fmin} (cEM) (Inch} {m*fmin} [CFM)
1 18 0629 32 |Siope: AiiTTat 1 La 0629 32 0.5674
L 24 0055 £ Intercept: 45207 2 26 0,994 38 60974
i 30 1066 40| correlation Coeflictent : 09995 3 & 410 ficient : 057
4 37 2103 44 4 40 1229 14
5 16 1310 18 5 49 1359 18
EFm) 1{cFm)
654 654
/sw ¥= 20567560974
0o - - - oo 4
90 0s 10 15 a0 05 10 15
Qa {m3/min) Qa {m3/min)
o _ o
FORM NO:F06 074 REVISIONNO:2 ISSUE DATE: 20/11/23 FORM NO:F06-074 REVISIONNO.2 ISSUE DATE: 20/11/23
High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Praject Site : 1P UT Co. Led Barometric Pressure (mm Hg) : 7544 Projectsite: ulf 1P UT Co., Lid Barometric Pressure (mm Hg) : 7544
Callbrate Locatlon : Tratenat 2l {°0): 1.0 Callbrate Location : mussE vt lraus ssoedl 14 (°C): 30
callbrate Date : 20-Jun-25 High Volume ID : KK _FS1378 Callbrate Date : 20.un-25 High Volume 1D : BKK_FS0376
Calibrationsheet No: 200625 BKK_FS1378 High Volume Model : TE-5009X Callbrationshest No.: 200625 HKK FS0378 High Volume Mode] : TE-5009%
Callbrator ID: BEK FS0625 High Volume S/N : 6263 callbrator ID: IEKK 30 High Volume S/N : 4135
calibrator Model : TE:5026A Callbrator slope : 104803 Calibrator Model : TE-5028A CalibratorStape : 104803
Callbrator S/N : Callbrator Intercept : 001206 Calibrator 5/ : callbrator Intercept : 0.01206
Test No. Deita H,0 Qa L¥Chiart Linear Regression TestNo. Delta 0 A 1: Chart Linear Regression
(Inch) {m®/min} {CFM) (inch) (m®/min) [CFM)
1 20 0873 3z Slope: 346430 J 22 0915 32 Slope: 3929158
2 26 0988 35 Intercept: 16947 2 28 Lo3L 36 Intercept : 19046
d 32 s 44 Correlation Coefficient : 00995 ¥ 36 1167 do Coerelation Coefficicnt : 09995
‘ 10 1229 44 4 43 1274 44
5 17 1332 48 5 52 1400 I
1icEM] 1erm)
654 654
=34 644x + 16947 y=32916x+ 15046
00 00 :
oo 05 10 15 00 as 10 15
Qa{m3/min) Qa (m3/min}
Calibrated by Calibrated by

TORM N0 T (078 REVISION NO:Z SSUE DATE

FORM KO F O6-079  REVISSN NO-2  1SSUE DATE 20y
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Accredited by

NSC-TISI-TIS 17025
Calibralion 0426

Calibration certificate

SARTORILS

Calibration Certificate No.

NSC-TISETIS 17025
CAUBRATION 0426

25BCI0197

Object
Manufaclurer Ohaus
Type EX225D/A0

Serial ) QM Idenl. no.

ic weighing i

309774648 | BKK_EN0403

ALS Laboralery Group (Thailand)Co., Ltd

40, Rd..Kh

Khet Suan Luang,Bangkok 10250

This calibration cerlificate documenls lhe
Iraceabilty to national slandards

Uncartaintios of

account when only statements of comphance
are made

This certificale was prepared by Sartorius
Corporalian in accordance lo the current
ISOAEG 17025 2017 standard and Sartorius
Work Inslruction (Melhod) SOP W1 08

This certificale relate and apply this equipment
anly

NTXT CAT DATE

RIVITV BY

APPROVLD)

30/05/26

Customer
104 F
Phatihanakarn
Order no. 261969
Number of pages 6
Dale of calibration 30 May 2025
This calibrati if may not be

are not valid.

issuing [aboralory. Cali

without sigi

The user is abliged 1o have the abjecl recalibrated at appropriate intervals.

other han in full except with (he permission of NSC-TISI-TIS-17025 and the

Dale 30 May 2025

Approval of the Calibralion Certificate

Person in charge

Sarlorius (Thailand) Co., Lid.
129 Rama 9 Road, Huaykwang
10310 Bangkok

Vericat®
Verslon 6.5

Page 116

Calibralion cerlificate No.: 26BCl0197
Calibration Certificate

Calibration object

Multl range Instrument

Model EX2250/AD

Serial Number €309774648

QM ident. no | Invenlory no. BKK_EN0403 | —

Range 1 2
Maximum capacity (Max. load) 120.00000 g 220.0000 g
Measured range 120.00000 g 220.0000 g

Scale interval 0.00001 g 0.0001g
Place of calibration

Address According to page 1
Deparimenl | Cosl center Environment Depariment, | —
Building | Floor — | st Floar.

Room Laboratory Room,

Maximum {emperalure variation at place of calibration 5K

Calibration procedure

EURAMET cg-18, V4.0 - i an the Calibration of Ni i ighing Instruments

Test equipment

Test equlpment type Test equlpment 1D Valld untl
Thermomeler Testo 174(Traceable to Si unit through ENTECH) 11 Nov 2025
Tesl weight sel OIML R111 E2 Certificate No.M23081978 [E2(Traceable to S| unit through TCS) 23 Aug 2025

Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang Verical®

10310 Bangkok Version 6.5 Page 2|6

Calibration certificate No.: 26BCI0197

Calibration Certilicate

Range 1

Adjustment Status

The measuring device was inlernally adjusted before he calibralion.

Environmental and measuring conditions

Date of calibration

Temperalure at place of calibratlon | Temp. diff.

Tweights - Tplace
Measuring condilions

Comments

30 May 2025
217°C|0.5K

The installation sfie is suitable.
loaded up lo Max before lest.

Humidily 60.0 %RH.

The device was levelled. Balance was

Measurement results | Measurement uncertainties

Repeatability Eccentricit:
Test load (nominal): 1 g | 100 g Test lead (nominal): T
19 100 Centar 4095996 g
1 085993 g 5365971 g Front loft 495993 g
2 099991 g 99.85871 g Back loft 4999993 5
3 095952 9 S58T4 g Back righl 4299994 g
4 099993 g 9999973 g Front right 49 99950 g
5 095952 g TIHITe g Maximum deviation from centric loading indicalion
5 095991 g 99065070 |8 /ece] max = 0 00006 g
7 099993 g T
[] 095904 g 999729
[] 096995 g 99599719
10 0939959 99 99969 g
5=0000014g _ 5=0000017g
Error of i
Testload Indication Error Expanslon factar Uncertainty  Uncertainty relative
L ! E k ug UrellE)
0000009 0.00000 g 0.00000 g 200 0.000030 g
0.01000 000995 9 0000059 200 D003 g 037 %
0,10000 o 000691 g -0.00009 g 200 0000033 g 0038 %
0.50000 9 0495859 000018 200 0.000040 g 0.0080 %
1.00000 9 0.59531 g 0000089 200 0000041 g 00021 %
500002 g 499997 g 000005 g 200 0000050 g 00010 %
10.00002 g 10.00003 g 0.00001 g 200 0.00000% g 0.00058 %
50.00002 5 43699729 000030 200 0.000091 g 0.00018 %
70.00004 g 6350975 g 000028 9 200 000017 g 0.00024 %
10000001 g &0.99958 ¢ -0.00043 g 200 000017 g 0.00017 %
11500005 g 114 99566 g 0000409 200 000028 ¢ 0.00024 %
Maximum eror of indication |Elmax = 0.00043 g
tre guonent of WLE) and Ic\kln!“l The uncertanty of mestutament LTE) i e’ u-aﬂ, lel'nﬂ £ romtdonsd Youwill find reference netes oA the
fe ol megsasomerd o ute unde: Anoe- a1 P calbraten cets 1o P St e  FeTS
e e L R G T LT X e a1 save o o
Mmeosorand wil be m Iha 555gnad valus fange
Sartorlus (Thailand) Co., Ltd,
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|6

Calibration certilicale No,: 26BCI0197
Calibralion Cerlificale

Range 2
Adjustment Status

The measuring device was internally adjusled befare the calibralion.

Environmental and measuring conditions
Date of calibration 30 May 2025
Temperalure al place of calibralion | Temp, diff.
Tweighls - Tplace

Measuring conditions

21.7°CJ05K
The installation sile is suilable, The device was levelled. Balance was
loaded up lo Max before test,

Comments Humidity 60.0 %RH.

Measurement results | Measurement uncertainties

Repea!aml Eccentricity
Test load {nominal): 100 g
Center 969084 g
1 1090098 g Feon lofy EXT
2 1999998 g Back left 05398 g
3 1999998 g Back right $959973g
4 200 0000 g Front nght 9993979 g
5 1999338 g Maxirewim doviaton from contnic loading indicatan
[ 1990990 g |&fecc| max = 0 00006 g
7 1935550 g
8 2000000
2 1996998 g
10 1899999 9
s = 0.00008 9

Error of indicatlon

Testload Indication Error Expanslon factor Uncertainty  Uncertainty relative
L ) E & ue Lhall E)
0.00000 g 0.00000 g 0.00000 g 200 0.000030g
2000002 g 1999986 g 000016 g 200 0000069 g 000034 %
5000002 g 4539578 g -0.00024 g 200 0.000001 ¢ 000018 %
7000004 g 6999981 9 0000239 200 000017 g 000024 %
50.00007 g 85995780 -000031 5 200 0.00018 g 0.00020 %
110.00003 g 100.95986 g -0,00017 g 200 000028 g 000025 %
130.0001 g 1299009 9 000029 200 0.00028 g 0.00022 %
15000009 1499999 g 00001 g 200 0.00028 ¢ 000019 %
17000009 170,0000 g 000009 200 000028 g 000016 %
20000009 1599558 o 000029 200 0000289 000014 %
22000009 210950 g -0.0001 9 200 000028 9 000013 %
Mamum error of indication (Emas = 00003 g
erte of D) 03 WA kag L The unceriaety of maasertentol ENE) 8 vabd soty f wiet F 1 onasiarsd Ters il nd reforance niies on e
win 4G E 19 I CabBruLan ¢ e et st res
' 4 mtiia by he documantad
et oy 1t e v O
End of calibration certificate
Sarlorius (Thailand) Ca., Ltd.

129 Rama 9 Road, Huaykwang Verical®

10310 Bangkok Version 6.5 Page 416
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resulls | Appendix to the

cerlificate

Uncertainty of measurement in use

Range 1

Device adjusted before measurement
Temperature devialion considered

Temperaliure coefficient cansldered

Uncertalnty of the welghing result Ug (W)

Rutatnnse note Thg o
OB B th 3 169 $xPANTed LnoRrLanty o
[Expanson factes of 2. Sesesmerad Wi ACCOrGAncE with o EVEODean CAstesscn O
IV R e B e SSAGNed vaks 185

of e aerimant i Calculated by antenng of e readag A INI0 I farm

- s s
sei0 EURAMET cg-24, v O Thare s 2 95 % b

Yes

5K

2-10%K

Ugi(W) = 0.000036 g + 1.38 - 107 - R

10 18laton 13 Eva. Bt 18 3 DebS for 8
£aenty Of Measarement musgied wih an
Subsy ot B0 walun of he

resulis | Apps 1o the

Uncertainty of measurement in use

Range 2

Device adjusled before measurement
Temperalure deviatlon considered
Temperature coefficient cansidered

Uncertainty of the weighing result Ug (W)

@ note Tha cusnent u
of e i eaton oo

niy af mea:
reportad
accordance
lue range

ont

Batars
e

Enpassion 1aziaf of 2. setemmentd
measurand will ba 1n tha assignad vals

10 o (he readeg Rinio B farmuls a refation la
8=t 1S SLaved % Ihe SIBnEnd umeeta oty of meas
260 Gudsline LURAMET cg-15 V40 Thew 5.3 95 % po

Yes
5K
2-10%K

Ugi(W) = 0.000067 g +9.62 - 10-*- R

d e v of he

Ty e———T— ey e— Uncortainy Uncariinty rotaiive Indlcation In % from max load Net indication Uncertainty Uncertainty relative
R Uyl UgWirel R Ugilw) UgilWirei
o, s o = o L
=% Ll o ke 50 % 1 moog D:::?G uomo':/:
50% £0.00000 g 000086 g [ o ‘:5:-30\:‘ L] 2
5% $0.00000 00013 g 00014 % = L 00000' 0:0;:0 z;;;;::
100% 120 00000 0.0017 g 00012 % J 2 2 Qoozg L
Graphic realizatlon of the relatlve uncertalnty of | process Oraphilc]realizatiop[of.the]fslativeTuncartaintylot | pracess
- —— e S—
T = | Safaty factor
i Safaly factor
1 P T E— 10
s, 10 [ ]
1 —_— | 5 []
i 5 7]
4 3
1) 3 [] | -
| : : wm
| 1 [5]
1:1 il |
™ si |
a |
] |
ey |
| :
|
oot |
L] [ [0 (7] ] [1] 1 " "
B lal
Displayed example DIsplayed example
Process accuracy 1.00 % Rrocess accuracy 1,00 n/;
Safety factor 3 S?’le LS | A 5.02018
Minimum sample weight 001045 g Minlmum sample weight 020199
Sarlorius (Thailand) Co., Lid. Sarlorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Ramna 9 Road, Huaykwang Verical®
10310 Bangkok Versicn 6.5 Page 5|8 10310 Bangkak Version 6.5 Page 6|6
High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Project Site : Gulf [P UT Co., Ltd. Barometric Pressure (mm Hg) : 7544 Project Site : Gulf [P UT Co,, Ltd. Barometric Pressure (mm Hg) :
Calibrate Location : Favupeidu T (°0): 340 Calibrate Location : Tsadoutaunedl T (°c): 340
Calibrate Date : 20-jun-25 High Volume ID : BKK FS1375 Calibrate Date : 20-Jun-25 High Volume ID : BKK FS1058
Calil i No.: C-200625-BKK FS1375 High Valume Model : TE-5009X CalibrationSheet No.: €-200625-BKK FS1058 High Volume Model : TE-5009X
Calibrator ID: BKK_F50625 High Volume S/N : 6256 Calibrator ID; BKK_F50625 High Volume S/N : 5689
Calibrator Model : TE-5028A Calibrator Slope : 167329 Calibrator Model : TE-5028A Calibrator Slope : 167320
Calibrator §/N: 2585 Calibrator Intercept : -0.01925 Calibrator §/N : 2585 Calibrator Intercept : +0.01925
Test No, Deita H;0 Qg T Chnct Linear Regression Test No. Delea R0 Qo EeChart Linear Regression
(inch) {m*/min) {CEM) (inch) {m®/min) (CEM)
1 34 11009 40 Slope : 37.0988 1 36 1.1323 40 Slope: 37.2197
2 4 1i2498) 46 | intercept: 05768 2 46 12774 46 |intercept: -17759
s 52 13570 50| correlation Coefficicnt : 09996 - 54 13824 50 | correlation Cocfficient: 09952
4 66 15263 56 4 68 15490 56
] 76 16365 60 5 79 16681 60
1{CFM) 1{cFm)
65.4 654 7
¥=37.099x-0.5768 ¥=137.22x-1.7759
(Y} S i MR L T e : Qi = it g R L SO
L] as 10 15 20 00 05 10 15 20
Qstd (m3/min} Qstd {m3/min)
Calibrated by Calibrated by

FORMNO:F 06 073 REVISION NO:2 [SSUE DATE: 20/11/23

FORM NO: F06-073 REVISION NO:2 ISSUE DATE: 20/11/23
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High Volume Air Sampler Calibration Worksheet

Project Site : Gulf [P UT Co, Ltd Barometric Pressure {mm Hg) : 7544
Calibrate Location : TrSoulanaunnen T e (°C): 34.0
Callbrate Date : 20-Jun-25 High Volume ID: BKK_FS1056
callbrationSheet No : C-200625-BKK_FS1056 High Volume Model : TE-5009X
Callbrator ID: BKE F50625 High Volume S/N : 5499
Calibrator Model : TE-50284 Calibrator Slope : 167329
Calibrator §/N: 2585 Calibrator Intercept : -0.01925
Test No, Delta H,0 Qs 13 Chine Linear Regression
{inch) {m” fmin) (CFM)
L 32 10686 40 |slope: 441395
2 40 11925 48 intercept: -7.0916
g 48 L3045 50 |correlation Coeffictent : 09990
4 58 14320 56
5 65 15149 60
VM)
654 ¢ |
¥=44.14x - 7.0916
|
P A — S : ; |
00 05 10 15 20
Qstd {m3/min)
Calibrated by
118 SCrYICes See o

FORM NO: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

ProjectSite: GulfJP UT Co, Ltd Barometric Pressure (mm Hg) : 7544
Calibrate Location : mrugammnlse o 1-4 T e (°0): 340
Calibrate Date: 20-Jun-25 High Volume [D: BKK FS0365
CalibrationShect No.: C:200625-BKK FS0365 High Volume Model : £ 5000
Calibrator ID: BKK_F50625 High Volume S/N: 4164
Calibrator Model : TE-50284 calibrator Slope: 167329
Callbrator /N : 2585 Calibrator Intercept : -0.01925
Test No. D0 Qs £ Chimeg Linear Regresslon
(inch) (m*fmin) (CFM)

1 24 09280 40 |siope: 47241

% 3z 10686 46| intercept: -16527

3 38 11628 50| correlation Coefficlent : 09991

4 46 12774 56

5 54 13024 60

1(CFM)
854 1

00

Qstd {(m3/min)

Calibrated by

BKK Ficld Services Scientist (2)

y=44,724% - 1.6527

Field Scrvices Supervisor

FORMNO.: F06-073 REVISION NO:2 ISSUE DATF 20/11/23

INNOVATIVE INSTRUMENT CALIBRATION LAD
PENOVATIVE INSTRUMENT €0 LTD. HEAD OFFICE
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Certificate of Calibration

Customer
Name : ALS Laboralory Group Thailand Ce., Lid Certilicate No : 25-ACT-009
Address : 104 Soi Phalthanakan 40, Phatthanakan Road, Suan Luang, Request No : Req-2025-0090

Bangkok 10250

Unit Under Calibration Details

Measurement item + Acouslic Calibrator Class : 1
Manufacturer : RION Range : 94 dB / 1000 Hz
Model 1 NC-74 Instrument Status : Used
Sertal Number ;34178119

D : BKK_FS0632 -

Calibration Environment and Details

Temperature 1(23£2°C) | ‘3#
Humidity 1 (50 + 20 %RH ) |
Barometnic Pressure 1 (1013 £10.0hPa) | T 16/01/26

Recewved Dale + 15 Jannary 2025 i - _
Calibration Date : 16 Janyary 2025
Localton of Calibration : LAB [ Acoushic

Cahbralion Procedure  : In-house method CP-ACT-02 based on IEC 60942 2017 Elcciroacouslics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EE!L 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability s This fi T bility of to recognized national standard, and to the

reabization of the internationat System of Units (S1),

Note

The reporied uncenainty 1s based on siandard uncertainty multiplied by the Coverage Faclor & =2, providing a level of

confidence approximalely 95 %.

Calibrated By :

Service Calibration Engineer Calibralion Engineer Supervisor

Issue Date : L6 January 2025

The resuls relsted only 1o the libraled. The w full, 2 ~ou of the Innosaine Insirument Co, Lid

FM.758 ACT-02 Rev 03 Issut date 5/6/24

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €0, LTD, HEAD 4T E

TR BN EB, SO SUNTEARKOIRN 11 TAMPION ILANG KAL),

R L

AEIPHL & ILANES LT SARILT IRAKAN PHUVING S 10830 1HATLAND

TEL: (840020 b f860-1 FAX: 60021 167140

— e ——
CALIIMAC[UN LAGUHA | OKT
AU 361

Certificate No : 25-ACT-009
Request No ; Req-2025-0090
Sound pressure level Calibration Resulls : Withoul Adjusiment
Calibration Range Without AdJustment (dB} AdJustment (dB) Uncertainty | Acceptance lindt
(dB) Measured Deviated value Measured Deviated value (=dB) Class 1 ( =dB) e
94 dB /1000 Hz 93.82 -0.18 » . 013 025 Pass
Frequency of Sound pressure level
Calibration Range Without Adj A Uncertainty | Aceeptance lmit
(Hz) Meavared (He)| Deviated  |Measured (Hz)| Deviated (%) Class 1 (* %) e
94 dB / 1000 Hz 1000.00 0.00 = - 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adj Adj Uncerlainty [ Acceptance limlt
(Hz) Measured (%) Measured (%) (%) Class 1 (= %) Rk
94 dB /1000 Hz o7 . 040 25 Pass
Note :
Maximum-permitted
Fimetio Uncertainty of measurcment
Sound pressure level 0.15dB
Frequency 0.20%
Total dhstortion=noise 0.50%

- Acceptance limut was IEC 60912 2017 Class |

5 Iis exclude the I

- The calbration resulls exclude the microph me volume comeeum

The results relared only 10 the Hem catibrared. s excepl i full wathou

1 of the Innov ¢« ¢ lastrument Co , Lid

FM.708 ACT-02 Rev 03 lasue dale 5/6/24
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. L1D. EAD O1FICE
7139 MOO 13, SO SUNTINARORN 11 TAMBON BANG KAED,

)

AMPHUE BANG PHLLSAMUT PRAKAN PROVINCE 10540 THAILAND
TCH - (66K-21 164501 TAN 1681021 167140

Certificate No : 25-ACT-00¢
Request No : Reg-2025-0090

Decislon Rule for Statements of Confarmity

The standard dec- o rule cmployed fur the staicuncnis of confurrary (0 cach cahbratian result will b¢ ap; 1ed v ng ILAC-GS 09 2019, G

s om tle Reporting,

of Comphance with Specification as follosing | 1¢ and staremens
Pass = The meaiunemsent seadt s the expuened isertasssy w3 95% sonerage probabs -y swere withun the lisal
.
Pass' = The measurement resalt was wathin the Lt Howes er. 0 porti i of the expanded uncer unty of measuremen at 93%6 evceeds the limt

Farl' = The micasurement result was et o e . o euer, & petnims of e engusded smoerainsy of masvsrrmens & 4

widhen el

Foul = The messurement resull s the expanded uncertauy with a 95% coverage probabi -y t cre outside the limu

I J. Tail Upper limil
Measured valua Fo®
4 "= " Nominal
Lower limi

End of Calibration

The teruits relsied only to the tem calibrated. The cemiicate shall ial be repruced cveept 1n full, 1100l wnfiea appros al of the lanotate Instrument o Lid

FM:708-ACT-02 Rev 03 ssue dale 5/6/24

INNOVATIVE INSTRUMINT CALIBRATION LAl

INNOVATIVE INSIRCAENTCEL LT HEAD DFFICE

s 4
innovative il

instrument

T039 MOO L. SOLSUNTINARORN 11 TAMRON BANG RARD,
AMPROU ARG FHEESAMI T PRAKAN PROVINUE B0 THAILANG

TEL (66KR21IG-S800-L TAN 1680-2116-7 140

Certificate of Calibration

Cuvtomer
Name ALS Laboratory Group Mhailand Co., Lid, Certificate No: 25510148
Address 104 Soi Phatthanakan 40, Pharthanakan Road, Suan I uang, Rangkok 10250 Request No: Req-2025-077)

Unit Under Callbration Detalis

Measurement item © : Sound Level Muter

=

Microphone Class

Monubcrurer : RION Microphone Model : UC-52
Madel : NL~2 Microphone SN: 179112
Serial Nuniber 00296511 Preampliter Model : NII-24
1o} + BKK_FS0966 Praumplitier SN @ $7520
Resoluton :o 0l do Emtrument Sutus 0 Usad

Callbratoa Envirvomcat sod Drialls
Temperature s 2vcE2C
Tugudity GRITE DRI
Darometric Pressure o 10 AhPa X [0hPo

Received Date i 28 March 2025

SLATCAL DA

Calibrated Dale 1 28 April 2025

Catibration I'rocedure + In-house method CP-SLM-01 based on JEC 61672-1 : 2013 Elcotroacousucs « Sound level meters - 'art 3: 'enodic tests

Locution of Calibration ¢ Lab Acoustic

Reference Standard
Instrwnent Brand Mol SN. Due cabbralwn Tracebility
Standund Microphoo: Brocth Kjser 4192 2204985 25 June 2025 NIMT
Audus Generator Svantek Svanddl 131 15 Oclober 2025 WK Electne

Note

The reported unceniainly is based on standard vacertainty multiplied by the Coverage Faclor & =2, providing a kevel of confidence approximately Y5 %6

Callbrated Dy :
Mr.
Servicy sor
Tname Date : 2K April 2025
The resals relnted only w the ficate sha vl 1 fll, & wout wilien epprusal ul the Innovat e Insteument Ca, i

AP0 M0 B 06 T e 17 2

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMUNT CALIBRATION LAY

FAE30S-SLM-1 Rev 06 lire date 17 225

Ay / M
INNOVATIVE INSTRUMENT (O LTD.1IEAD OTFICE *’/_ . S INNOVATIVE INSTRUMENT €0 LTD, IEAD OFFICE Y o g Fs H\-‘.‘.-_'fa:/
7139 MOO 13, SOI SUSTINAKORN |1 TAMOON BANG KACD, |nn°vat|ve J,‘é@"w i = 7 119 MOO 13501 SUNTINAKORN 11 TAMOON UANG KAEO. |nn°vat|ve !’m T Rt oo Fas
AMPIHOE DANG FITLI SAMUT PRAKAN PROVING L (US40 THAILAND Instrument o et L TR AMPHOE DANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND Instgument:
TEL: (6610-2116-5960-L TAX:16610-24 167140 TEL: (6610211653601 FAX: (6616-2116:7140
Cerificate No 25SLA14R Cenlicate No 25-SLM-148
Request No Req-2025-0773 Request No Reqr2025-0773
1. Indication at the calibration check | p el T
5. Electrical signal test of fi ightings, Weighting network respone with relative to 1 kHz
UUC Setting Noralnal Before Adjust Afer Adjust ol ghimgs Detwork respo
UNCERTAINTY UUC Setting Devlatlon from various Freguensy
FAST/ A/30-130 Level utc ERR vuc ERR UNCERTAINTY
FAST/30-110 Welghting Respone curve
Calibrator Setting (aB) By (4B} (@) (dB) (£dB)
STD Serting A{dB) C{(dB) Z(dB) (+dB)
1000 Hz 94 dB 97 915 027 914 003 00
61Hz 03 02 X ]
Nota : Absolute sensilivity was established by e uso of Sound Calibrater Brand Svantek, Mod| SV35A, SN. 58079
125He 02 00 2l
! 250 Hz ol Rl 01
2, Self-generated noise, Microphone installed 500 He ol a0 00
UUC Setilog
Measured | UNCERTAINTY
SRS TGO easu | 1000 112 00 00 00 020
|
ULC Welghting (B) (+dB) 2000112 00 00 00
A 9 010 4000 Hz oy 00 00
N . 3 . $000 11z 00 uo 00
3. Self. noise, Microphone replaced by the electrical input signal device
UUC Setting 16000 Hz -14 1.4 0.0
Measured | UNCERTAINTY |
FAST/30-130 |
| 6. Frequency and time t 1kHz
LUC Welghting (D) +dB) |
Senting a Ledh) | DUC Settiug s Messared
% s 0.10 | UNCERTAINTY
| FAST ! 30+130 REF e ERR
c 159 010 |
LUC Welghting @R) (4B} (dn) (+dB)
Z [L2] 010 |
i A 114,00 114.0 00
4. Acoustic signal test of freq y weighti {Without Windscreen) i & 1400 140 00 ax
Deviution from varlous Frequency | z 1400 140 on
UUC Sctilng UNCERTAINTY
Welghilng Responr curve
FAST /3-130 A c Z o) UUC Sctting STD Measured
- UNCEHTAINTY
1 d
STD Sctting, (dB) {dB) (dB) 30-130/ A REF Lt ERR
125 He 05 01 07 060
| UUC Time Respone (D) (4B} (@ (2dB)
1000 Hz 0o 00 00 060 |
| Fast 1400 1140 a0
4000 Hz 14 1.3 a0 |
| Slow 1400 149 00 0
8000 112 S| -10 29 070
| feq 1100 140 an
|
|
|
|
|
The resubs related only t e shll oot be reprouced exeept m el wilbout 2l of the fros st hosauonemt €, Lg | The results relstad coly to the item cal braten. The certficate shal aot pt ol without 1 of e Linosabwve Lostrument Co., Lul

FME LM R 06 Do e §
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INNOVATIVE INSTRUMENT CALIRRATION E Al

INNOVA LIV E INSTRUMENT CALIDRATION EAD

FM-T08-S1340) Rev 06 Lisue dute 17225

INNOVATIVE INSTRUMENT UO L HEITEAD NERIC F INNOVATIVE INSTREMENT CO_LTD i ADORFICE @
SR ARME L SR SE RIS AR B PANIEN HAN AR, | T AW LA ROLSUNTINARURN T EAMBBON BANG KALD, 2l
AMPHUE HANG FHLESAMUT PRAKAN BROVING L (0540 THAILAND instrument AMBIRR AN PHILESAMILT MRAK AN PRON IS | 10830 TIATLAND
1" a2 1 e AKX 40 02 e T 80 TEL Affsi 2 Bt | AN S 16T 180
| |
| Cartificate No 25SLM-148 | Centficate No 25-SLM-148
|
Reques No Regr2025-0773 | Reguest No Rey-2025-0773 |
7. Long Term Stability |
UUC Settiog Measured | 9. Level linearity including the level range contral |
UNCERTAINTY ¥
FAST/A 730130 [ UUC Seiag, SIB Metaeal UNCERTAINTY
| | FAST/A REF vue ERN
| STD Setilng, @B) | |
Ra 4B B 4 dB) |
Tnitial 140 1 UUC Range B) (dB) (dB) (3 dB) i
- 11 29.50 296 [ |
Final 1140 | 30-130 030
| 14 140 o0
Desusied 00
| 0. Tone [{ nse
| 8. Level linearity on the reference level range i 0T burst respo
| UUC Setting STD Anticipated Measured
|I UUC Setting Anticipated Desiation i | UNCERTAINTY
| UNCERTAINTY A130-130 Tossbun Ref vuc ERR
| FAST/A /20130 REF vuc ERR
| UUC Time R o a8 dB; 4B dB,
| STD dB (@B) (4B} (dB) (+dBy ime Respone fms) dB) (dB) (dB) (+dB}
E 113.00 138 1380 00 I 00 1260 1260 00
| 11400 134 1m0 a0 | Fau 1 109.0 1089 0.1
|
| 1900 129 190 [y l 018 160.0 99.9 0.1
| 12400 [t 1240 00 200 1196 195 0.
| Slow 020
1 11900 e 1190 00 2 n0.0 999 01 |
1 |
‘; 114.00 1%} 140 00 200 1200 1200 no |
'i 109.00 19 10909 oo SEL 2 1000 1000 00 'I
i 104,00 104 1040 a0 | 725 ol 5 5 |
| 900 g wo wo ! |
|
9400 » 210 0 | 11. Peak C Sound level |
89.00 [ 9.0 1) | UUC Setting Anticlpated Measured |
| UNCERTAINTY |
| 8100 &4 810 00 | FAST/C/55-141 REF uue ERR
030 |
79.00 1 790 0o 1 STD Satring (dB) (dB) {dB) (+dB)
|
7400 i 740 an 1 Complete cycle 1364 1363 0,10
59,00 5 ®0 99 | Positive half cyele 1354 135 -0.30 020
LLd Lol Sto 00 ; Negative half cyeke 1354 135.1 030
39.00 59 590 oa
5400 54 50 oo
o 39 a0 o
400 44 H.l 0.1
1900 39 0 00
3400 34 LR al
0.0 » 00 o |
200 2 59 o1 i
|
|
The s related waly L md o full, withuut writen aprnal wi'the Innot ol ¢ lastnunent Ca , Tid | naly Lo the li . m full, withaw Lolthe o, Lu
FMIDS-SLAOL Rev 00 bususa date 17,225 | FM-708-$1 M-01 Rev 06 Lo duse 17:225
|
| |
INNOVATIVE INSTRUMENT CAUDBRATION LAS
INNOVATIVE INSTRUMENT €O LTD. [1EAD OTFICE ey - SITHIPORN ASSOCIATES CO., LTD. s&l—/\.‘_“'}/m‘%
7139 MOQ 13, SO SUNTINAKORN 11 TAMBON DANG KAEO. lnnovat“’e il CALIBRATION LABORATORY SITHIPORN %
AMPIOE BANG PULI SAMUT PRAKAN PROVINCE 10540 THAILAND Instrument %ﬁ.\?
TLL: (6610-21 16-5860-1 FAX: (66024167140 a51-4511 Sasntnom Road, Bangiiumi, Bangakud, Borguo, 10700 Thaiond A T 1702
Tel +86 2433 8331 Email . calibrationgesithiphom.com .
Certilicate No 25-SLM-148
Request No Req-20250773 Cert. No. : ACL25066
12. Overload indication [ Pages : 1lof8
UUC Seeting Measured | ~ 3 H
r UNCERTAINTY ; Calibration Certificate
FAST/A/30-130 uuc |
|
STD Scitioe i) LdB) | Equipment : SOUND LEVEL METER
Pewitive one-bull cycle 139.4 | Manufacturer : RION
Negative vnehall excle LX) [ Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
| pevisicl L | Serial No.: 00858521/ 158765 / 58767
’ | | ID No.: BKK FS0111
|
| 13, High Level Stability I
| UUC Seuting Measured |
UNCERTAINTY -
| FAST/A/30-130 uue | Condition As Found : GOOD
I STD Settlog D) (+d8) | |
Initial 129.0 | Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. i
| = ) | 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, |
| ina 2 | |
| | KHWAENG PHATTHANAKAN, KHET SUAN LUANG, |
| Desaed 0 BANGKOK, 10250 THAILAND. |
| | |
| | . |
| | Location : =
End of Certiff | | Ambient Temperature : (23.0 £3) °C |
[ Certificat |
| e i Pressure : (1013 £3) kPa :
| | Relative Humidity : (500 £20 ) % |
| | [
i Received Date : 07 JANUARY 2025 1
| | Calibration Date ; 21 - 23 JANUARY 2025 |
| Date of Issue : 24 JANUARY 2025 [
| . FL. |
! | Calibrated by : Nathakorn Pisutpaisan |
| | |
| |
| | |
| | |
| | Approved by :
|
| ||
| |
' ‘ i
| This certificale is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced
| other than in full, except with the prior writicn approval of ihe head of Calibration Laboratory.
|
‘ The seahs related only 1o the o tan fall, watlsout written gppioval of te Innovanive Imtrunent Co , Lg
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S I T H I P ) R N SITHIPORN ASSOCIATES S I T H I P ) R N SITHIPORN ASSOCIATES
: CALIBRATION LABORATORY 55 CALIBRATION LABORATORY |
|
|
- S | |
Cort. No. : ACL25066 (Certit. {JACL25066
JobNo. : VCESACO058 JobiNa) :IVCe3ACO0SS
Pages  : 20f8 Pages  : 3of8
Calibration Procedure : CP-AC-01 |
Summary of Measurement Result :
Calibration Mcthod :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). | Uncertainty MaxImum-permitted
The SLM had tests to Acoustical and Elcctrical signal tests of frequency weighting with Ancchoic chamber and Reference | Parameler nncertainty of
I Standard Instruments. I | ol measurement (dB)
For tests results of each items were made by observation of cach Instruments display and also with SLM's display. i | 1. Absolute scnsitivity 02 N/A
| | 2. Self-generated noise 02 N/A
| Condition of this result of calibration : | 3. A tical signal tests of freq ightil
| I. Reference Standard Insruments : | 12511 03 06
| Instrument Mudel Serial No. Cert. No. Due Date h | 1000 Hz 03 0.6
Wavelorm Generator 33210A MY48017076 ET-0009-24 05-FEB-25 | 8000 Hz 0.3 0.7
Wavelurm Genvrator 33511B MY52302742 LF-0007-24 05-FEB-25 P | 4. Llcetrical signal tests of frequency weightings
Digital Multimeter 33461A MY53220104 FEL.BP 21/0267 13-FEB-25 11 For 10 Hz to 4 kHz 03 0.6
Digital Multimeter 33461A MY53220076  EEL.BP 20/0267 15-FEB-25 | For >4 kHz to 10 L1z 03 07
Digital Multimeter 343614 MY60024273  EEL.BP22/0267 15-FEB2S Il For > 10 kHz o 20 kHz 03 10
: . . |
Programmable Atteauator MAT-1070 62100114 EF-000824  05-FEB-25 (1 3. Froquoncy and Gme weightings at | KTz 02 o
N 5 o ey |
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-2§ | | 6. Long - term stability 0.1 0.1
suring ifi 42 -3001-2 -FEB-: | - = T
Measuring Amplificr NA-2KAI 34560495 AA-3001-24 05-FEB-25 | 7. Level linearity on the roferonce lovel range 02 03
| T — "
2. This resulkt of calibration was found accurate as shown on date and place of calibration for this calibrated item only. | 5. Lovel lincarity including the lovel cange cantrol 02 03
| 7 i
3. "lhis certifieate is raceable 1o the i syslem of unit d | p-Tone busst ny o 03
| 10. Peak C sound level 02 0.35
.. i i M i . |
3.1 National Institute o i ctrology (Thailand), i 11. Overload indication 02 025
3.2 Thailand Institute o Srientific and Technnlngical Research (TISTR), | 12 ligh lovel stalility o1 01
|
1
S lT H | P i ) R N SITHIPORN ASSOCIATES S ! T H | P ) R N SITHIPORN ASSOCIATES

CALIBRATION LABORATORY

CALIBRATION LABORATORY

Cert. No. :  ACL25066
Job No. YC68AC0058
Page dof8
Result of calibration :_
1. Absolule sensitivity
Reference Measured Acceptance
Acoustic Signal Vatue Deviation Limit
(dB) (dB) (4B) (dB)
93.9 (93.94) 93.9 0.0 0.3
2. Sclf-generated noise
2.1 Nomal test
Measured Value
(d8)
14.2

2.2 The microphane of the sound level meler was replaced by electrical signal input device,

Frequency Weighling

Weighting (di)

A - weight 10.8

C - weight 17.4
Vlal 23.0

3. Acoustical signal tests of frequency weightings

Mecter free-ficld acoustic respunse atu tevel of 84 4B

Frequeacy Deviation from various frequency weighling response curve (dB)
(Hz) Flat C-weight A-weight Aufp‘_mw
Limits
125 0.6 0.6 né +1.5
1000 0.1 0.1 0.1 +1.0
8000 -1.9 -1.9 -1.9 +5.0

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

Cert. No. : ACL25066
Job No. : VC6SACUHISS

Pages : 50f8

Frequency Deviation from various frequency weighting respanse curve (dB)
(Hz) 5 . Acceplance
Flat C-weight A-weight .
Limits
63 0.0 0.0 0.1 2.0
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.0 L5
500 0.0 0.1 0.0 £1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.1 0.0 2,0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kAz
5.1 Frequency weightings at | kHz
Anlicipated Measured Devialed Accoptance
Frequency Value Vale Value Limits
Weighling (dB) (dB) (dB) (dB)
A - weight 94.0 94,0 0.0 02
C - weight 94.0 94.0 0.0 02
Flat 94.0 94,0 00 £02
5.2 Time weighting al 1 kHz
Anticipated | Measurcd Deviated | Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 £0.1
Slow 94.0 94.0 0.0 £0.1
Leq 94.0 94.0 0.0 £0.1
6 Long - term stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Value Limils
B Weighting, (dB) (dB) (dB ) (dB )
A - weight 94.0 94.0 0.0 +0.3
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

Cerl No. : ACL25066

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

Cert. No. : ACL25066

JobNo. : VCG8AC0058 | jobNos ZYCeSACHSE
Pages : 6of8 f Pagss @ Loid
|
7. Level linearity on the reference level range |
|
= p |
Anticipated Mecasured Deviated Acceptance 8. Level linearity including the level range control
Value Value Value Limits i |
icipated Measured taled 2
(dB) (dB) (dB) (dB) Anficip: Devi Acceplance 1
1370 570 00 1 Range Value Value Value Limits
136.0 136.0 0.0 +11 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 +1.1 130 94.0 94.0 0.0 1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 = L1
Aanticipated Measured Deviated A Lan
132.0 132.0 0.0 L1 | SIS v cooprance
131.0 131.0 0.0 + 1.1 | Renge Value Value Value Limits
|
129.0 129.0 0.0 +1.1 | (dB) (dB) (dB) (dB)
124.0 124.0 0.0 £ 1.1 | 130 29.0 29.0 00 1.}
119.0 119.0 0.0 +1.1 I
114.0 114.0 0.0 L1l 9. Tone burst response
109.0 109.0 0.0 £1.1 " o 3
Time Tone burst Anticipated Measured Deviated Accepiance
1040 1040 0.0 +11 P ; il v iy . [
99.0 99.0 00 il —_— uration, Cycle ue ue ue Limits |
94.0 940 0.0 + 01 | (ms) (dB) (dB) (dB) (d8) |
89.0 89.0 0.0 1.1 025 1 108.0 107.9 0.1 1.5;-5.0 |
4.0 84.0 0.0 +1.1 Fast 2 8 117.0 117.0 0.0 !
79.0 79.0 0.0 #1.1 200 800 134.0 134.1 0.1 +1.0 |
74.0 74.0 0.0 £1.1 Sk 2 8 108.0 108.0 0.0 1.5;-5.0 |
low
69.0 69.0 0.0 +1.1 200 800 127._@___ L 127.6 0.0 *1.0
640 64.0 00 L11 025 1 99.0 98.9 0.1 1.5 ;5.0
=EA R L0 =ib SEL 2 8 108.0 1080 0.0 10525
4, 3 *1.
200 332 il L 200 800 1280 128.1 01 +1.0
49.0 490 | 00 =11
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 £1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 * 1.1
29.0 29.0 0.0 £1.1 |
| 28.0 28.0 0.0 +1.1 |
27.0 27.1 0.1 411 1 1
26.0 26.1 0.1 111 | |
25.0 25.1 0.1 £1.1 |
|
INNOVATIVE: INSTHUMLNT CALIDRATION LA
INNOVATIVE INSTRUMENT COL LTDJIEAD OIFICE
S I T H I P ) R N S'THIPORN ASSOCIATES 7129 MOO 13, SOLSUNTINAKORN 11 TAMUON UANG KALO.
; AMPUOE DANG PHLISAMUT PRAKAN PROVINCE 10840 THAILAND Instrument
CALIBRATION LABORATORY TCL: (6602 116-5560-1 FAX: (¢ K21 167140
T Certificate of Calibration
Cert. No. : ACL25066 -8
| JobNo, : VC68AC0058 | o
Pages : Bof8 | e ALS Laburalory Group Thaslund Co., Lid Certificate No : 25-SLM-147
10. Peak C suund level | Aduros 104 Soi Phanthanakan 40, Phatthanakan Road, Suan Luang, Bangkok 10250 Request No: Req-20250772
JI
Numbclr of cycle Anlicipaled Measured Deviated Acceptance | Ualt Under Calibration Detalls
in Value Value, Lepeak Value Limits | - = 1
¢ Y item: : So t Me Microph 2
i test Slgﬂal (dB ) (dB) (dB) (d.B ) | casurement ilem und Level Meter icrophans Class
| Continuous 130.0 130.0 00 30 | | Manutacturer : RION Microplone Model : UC-52
] X |
Ouc 1334 133.3 0.1 43,0 r | Mot : NL~2 Micruphone SNt 171567
|| Serial Number : 00873053 Preamplifier Model : NH-24
— = |
| Number of cycle Anticipated Measured Deviated Acceplance | | D : BKK_F$0030 Preamplifier SN : 73329
o jalug Value VLT L1 Resolution ;01 B Tnstrument Statis ;. Used
| test signal (dB) (dB) (dB) (dB) " £ ——
[ Coiiions 50 590 20 7 Callbration Ensironmenl und Detulls ] N
[ Positive half cycle 135.4 1352 02 2.0 (Temperahire PBrCc=1C
| Negative half cycle 1354 1352 02 2.0 Humidity T 0% 20 %M1
{ L. APPENLDWY T [
| Tarmetn Fressure 1013 hPa = (0 bPa
1 11. Overload indication Received Date © 28 March 2025 RINAIIA
1' SENTOAT DAT
| Calibrated Date 1 28 Apnl 2025
Measured value ( dB ) Deviated Acceplance
| Calibration Procedure + Inehouse method CP-SLAUL bascd on IEC 6167275 = 2013 Llcclroacoustics - Sound level meters - Part 3: Penodic (esls
Pasitive Negative Value Limits |
Losation of Catibration ¢ Lab Acoustie
one-half cycie | one-half cycle (dB) (dB)
Reference Standard
89.6 89.5 0.1 +1.5
| Tnstrsest Brund Model SN, D calibration Teswehility
| Standard Mictopbane Hrscl&Kyser 4192 2294985 25 June 2025 NIMT
| 12. High [evel stability
| P — Svastek Svando| 1 15 Octoher 2025 WK lectric
| = .
| SLM Display | SLM Display Deviated Acceptance Nate
Frequency at initial at final Value Limits | The repurted unceraunty s bused on stundand unceriainty unultiphed by the Coverage Factor & = 2, providing a level of confidence approsuately 95 %
I Weihting (dB) (di) (dB) (dB) |
A - weight 137.0 137.0 0.0 0.3 i

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

or any value ing ing a lavel of of appt y 95 %

End of Calibration Certificate

Callbrated By : Approved By :

]
Service Calibration Engineer Caiby

Tsswe Date 1

The scults selared only to the hall put be repn P o full, wutbout wtien ayprosal of the fuovative lasuument Co., Ll

EM-M0S-SLALD1 Res 06 fapue date 17228
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INNOVATIVE INSTRUMENT CALIBRATION | AD INNOVATIVE INSTRUMIUNT CALIBRATION LAl i
.
INNDVATIVE INSTHUMENT COL L TD, HEAD OFFILE f m INNUWATIVE HUMENTOQ L LTD HEADDRFICE .#7 = /j,
180 ML 11005 A TINAKGRN 1 1AV 3341 KAFO, innovative itae;im P bt 159 D150 SUNINARURN 1 CANKON 1542 Kb, innovative ﬂae_gm O by I
AMBHOR LLANG FHITSANMUT FRAKAN PRONINGE 10340 THAILAN D instrument g e -:.:-' i AMEPHES AN FPHLESASIT PRARAN FROVISG | 1k THARANG instrument %72 :: :-‘:‘-:-;‘i:
TEL AGGI=211GES800-1 FAX (GOW-21 16=7 140 RN TEL: (66K-21 16-5K60-1 TANAG010-21 1G-7140.
Page:2/6 Page 3/6.
CenifiateNo :  2S-SLM-W4T Centificate No 25-SLM-147
Request No Req:2025-0772 RequestNo  :  Req2025-0772
1. Indication at the calibration check frequency g e S Wl " " d
. El il signal test of frequen: ightings, Weighting network re: ¢ with relative to 1 kHz
UUC Setting Nomlnat Before Adjust After Adust N3 1es ency weight! fespone with rela
UNCERTAINTY | UUC Setting Devlation from varlous Frequency
FAST/A/30-130 Level uuc ERR vuc ERR | UNCERTAINTY
| EAST /3(-130 Weighting Respunc curve
Callbrator Sctling B (4B) (48) (4B) @©@B) (+dB) |
STD Settlng AdB) C (dB) Z(dB) (+dB)
1000 Hz 94 4B 977 941 0.33 918 0,03 a0 |
| 63 Hz 02 0o 00
Nale : Absolule scositivity was estoblished by the use of Sound Calibrutar Brand Svamick, Model SV3SA_ SN, S8079
| 125 Hz ol ol 00
i 250 He 00 00 00
2. Self-generated noise, Microphone installed ! 500 He 00 ol 01
UUC Sciting |
Measured NCERTAINTY
e casured | UNCERTAIN | 1000 Hz 0o 0o 0 am
UUC Welghting °n) (£dB) | 2000 Hz 0l a1 al
A 157 olo | 4000 Tiz 00 o0l 01
#000 Nz ol 01 01
3. Self-generated nolse, Microphone replaced by the electrical input signal device
UG Sertiog 16000 Hz 13 -1 ol
Mesured | UNCERTAINTY
FAST/30-130
6. Frequency and time weigh! 1kHz
ULE Wel @B +dB
Hlghting e Ltdf) UUC Setting STD Measured
A 124 ato UNCERTAINTY
FAST/0-130 REF uuc ERR
5 163 10
UUC Welghilng (dR) {aB) (dB} (£dB)
z 204 alo
A 11400 1140 00
4, Acoustic signal test of freq y weightii { Windscreen) < 114.00 114.0 0.0 020
Devlation from various Frequency z 114,00 1140 00
UUC Setting UNCERTAINTY
Welghting Respane curve
FAST /30-130 A © z Py VUC Setting ST Measured
= * UNCERTAINTY
5TD Betting (dB) (48) (dB) ET LY REH uuc ERR
12511z 02 04 04 060
UUC Time Respane (n) (dm) (4m) (£dB)
1000 Hz 0u Vo 00 06 |
| Fust 11400 1140 00
4000 Hz 00 ol 00 060
Slow 11400 1140 a0 020
R000 He -1 -14 14 070
Ley 114,00 140 00
1
|
|
|
|
The resulls relatcd only 1o li L3 m full, withaut whnten eprmaal of the Tnnotain ¢ Jastrument Cu, Lid The rosults related only W it Iy L m el s oy Temari st WLt
FMT0B-SEMDL Rev.06 Lusas daie 17 225 0] M R 00 Dassoe Sute
INNOVATIVE INSTRUMENT CALIBRATION LAL ” INNOVATIVE INSIRUMENT CALIBRATION LAD
. A
NOVATIVE INSTRUMENT €O LTD. LIEAD OFFICE 3, "-:‘_'j/’ A&B INNOVATINE INSTRUMENT CO. LTD. HEAD OFFICT / -
7.119 MOO 1. SOT SUNTINAKORN 11 TAMDON DANG KAEO, Innovatlve jlas'-m m T 139 MK 11 SOI SUNTINAKQRN [ TAMDON DANG KACO, \i.)’ Innovatlue l’m
AMPHOE DANG PIILI SAMUT PRAKAN PROVINCE 10540 T1 Instrument AeieE s AMPIOE DANG PIILI SAMUT PRAKAN FROVINCE 10540 THAILAND instrumont
AR Ao
TLL: 166)0-2116-2860-1 FAX: (66)0-2116-7140 B TLL: (66)0-2116-5860- | FAN:(66)0-2116:7140
Paga:4/6.
Cenificate No 2.SLA-14T Centificate No 25-STM-147
Request No Req-20250772 Request No Req-2025-0772
7. Long Term Stability
UUC Setting Measured Level linearity including the level range control
UNCERTAINTY cs ASeidared
FAST/A730-130 vuc UUC Setting S0 M UNCERTAINTY
FAST/A REF He ERR
STD Setting (B} (+dB) e
Ra 4B, B d +dB)
i 1140 UUC Range (B) (dB) (dB) (+dB)
2950 206 ot
Final 140 30130 010
4 1140 00
Deviated 09 L
10. Tone burst response
8. Level linearity on the reference level range 2
UuC s STD | Autielputed Measured
UUC Setting Ancictpared Devistion s ErE = UNCERTAINTY
UNCERTAINTY A30-130 !
PR REF — — Toneburst Rel uuc ERR
Ul Time Rs (dB] (dD) (dA) +dB]
STDJB (dB) {dB) (dB) {+dB) e ¢ Respane (ms) (dB) (dB) (dB) {+dB)
135.00 138 180 00 200 1260 1261 1Y
13,00 134 1240 00 Fant 2 109.0 1090 00
129.00 129 190 oo 025 100.0 99.9 <01
12400 2] 1240 au 200 1196 1196 00
Slow 020
Hy.00 " 90 00 2 1000 1000 00
11400 1 140 00 200 1200 1200 00
109.00 b 10,0 a0 SEL 2 100.0 1000 00
loum 1o 1640 ) 028 910 90.9 01
9900 99 wo w
W 94 %0 0o 11, Peak € Sound level
.00 & ©0 09 UUC Setting Antkipated Measured
UNCERTAINTY
400 8 50 00 FAST/C/55-141 REF vuc ERR
0.30
79.00 7 90 00 STD Selting (4B) (aB) (4B) (+d8)
ZH0: 1A 0 L Complete cyele 1364 1258 -0.60
k] = 50 G Ponitive balf eyl 1354 1352 020 020
S0 € LD 00 Newntive hulf eyele 1354 1352 0.20
59.00 59 9.0 00
54.00 54 540 oo
49.00 49 490 o0
ERR ] a4 Hu 00
.00 B 9. ol
3400 H M) ol
900 29 9.1 ol
23.00 24 40 0.0
The results related ooty bo the i full. withour ] of the Inniovanve Imstruneent Co , Ltd The s related oaly not Pl full, witout of Imtument Co , Lud
PN SL A Krn 0 Brar iy 1 PM-708-SLAGO1 Rev. 16 Lisve due 1225




INNOVATIVE INSTKUMENT CALIBRATION LAR

ISNOVATIVE INSTRUMENT COL LD HEAD QFFICE

7AW AKX 1L SOESTNTINAKORS 11 TAMIUIN BANG KARO,

instrument

BA i cwomsiaciniusas oo
Wcenebiteo

AMFHEE TV PHIL DAL FRAK AN PROATNCE Tfda THAILAND 7 vme
Caumanon LepoasTony
TEL (G60-21 1658001 T AN 160 K-21 7140 oS
Page :6/6.
Cartificaie No 25-SLM-147
Request No Rey-2025-0772

12. Overload indication

UUC Setting Measured
UNCERTAINTY
FAST/A/30-130 uc
STD Sciting. (dB) (+dB)
Tosilive une-half cyele 1393
Negatrve one-half cycle 1395
Devitted -02
13, High Level Stability
UUC Sctting Measared
UNCERTAINTY
FAST 1 A730-130 uuc
STD Settiog (dB) (£dB)
Tetial 1290
Tinal 1290
Deviated 00
End of Certificate
Thhe results relnicd only m full, w approvsl aflthe Tnnovanve Jostument Co , [ 16

FM-T08-SLM-01 Rev.06 bt date 17:2:25

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sidinthom Rogd, Bangbumny, Bangpiud, Bangkok, 10700 Thailand

i =

Tel +65 2433 B321 Emall: calibralion@sithiphorm.com [ )
Cert. No. : ACC24056
Pages : Tof3
. . .
Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-74

Serial No.: 34425566

ID No.: BKK FS0617

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature : (23.0 £3) °C
Pressure : (1013 £3) kPa
Relative Humidlity @ (500 £20 ) % \PPROA ) Y
Received Date : 04 OCTOBER 2024 i
Calibration Date : 22 OCTOBER 2024 MIXTGAL DATY
Date of Issue : 24 OCTOBER 2024
Calibrated by : Nathskorn Pisutpaisan
Approved by :
‘This ecrtificate is issued in d; with the of ISO/IEC 17025 siandard, may not be reproduced

other than in full, except wilh the prior wrilten approval of (e head of Calibration Laborntory.

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN

454511 Sirinthom Rood, Bangbumnu, Bangplud, Bangkak, 10700 Thailand Glaadratcs

Tel+8624238331  Email: calibration@sithiphorn.com NSCTISHTIS 17025
CALIBRATION U394

Cert. No. : ACC24056
Job No. : VC67ACO170
Pages : 203

Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by follow on IEC-60942-2003 Standard.
The sound pressure level, frequency and total distortion of the sound calibrator was measurcd using the reference

microphone.

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

Ingtrumen Model Serial No. Cert. No. Due Date
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digjlal Multimeter 33461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FLB-25
Audio Analyzer AVR-3360A  V744B6069 E£1-0009-24 09-FEB-25

2_ This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i
3,1 National Institulc of Metrology (Thaitand).
3,2 Thailand Tnstitute of Scientific and Techmological Rosearch (TISTR).

system of unit mab at:

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4st4s11 Sirinthorn Road, Bongbumiu, Bangplud, Bangkok, 10700 Thailond
Tel 486 2433 8331 Email : calibration@sithiphormcom

SITHIPORN,

NSCTISHTS 17025
CAMBRATION (594

Cert No. : ACC24056

JobNo. : VCETAC0170
Papes : 3of3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Aceeptance
pressurc level value value: Uncertainty Timit
(dB) dB) (dB) (aB) (dB}
94 94,14 0.14 0.14 0.40
2. Frequency
Specificd Measured | Deviated Acceptance
Frequency value value Uncertainty lirnit
(Hz) (Hz) (%) (%) (%)
1000 1001.9 02 0.1 1.0
3. Total distortion
Measured value (% ) U (%) A limit (% )
Li2 0.10 3.0

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

95 %

or any value ing g a lavel of of app!

End of Calibration Certificate ——— -
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SITHIPORN ASSOCIATES CO., LTD. S, ‘
|
i

CALIBRATION LABORATORY SITHIPORN,  Hacss

R
451-451/1 Sirinthom Rood, Bangburneu, Dangpiuel, Dengiek, 19700 Thatiand g My |
Tel +66 2433 6331 Email: calbration@sithiphom.com i |

Pages : 1of8

Calibration Certificate .

Cert. No. : ACL24329 l
|

Equipment : SOUND LEVEL METER |
Manafacturer : RION |
Model : NL~42 / Microphone UC-52 / Preamplifier NH-24 |
Serial No.: 01122504 / 169436 /72457 |
1ID No.: BKK_FS0033 |
Customer ; ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

|
Condition As Fonnd : GOOD
BANGKOK, 10250 THAILLAND.

|

Location : =

Ambient Temperatnre : (230 £3) °C

Pressore : (1013 +£3) kPa |
Relative Homidity : (500 £20) %

Received Date : 04 OCTOBER 2024

Calibration Date ; 21-22 OCTOBER 2024

Date of Issue : 24 OCTOBER 2024

Callbrated by : Nathakomn Pisulpaisan

Approved by :

‘This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, excepl with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN

CALIBRATION LABORATORY
45+451 Sinnthom Road, Rangbomra Rungplud, Bangkek. 10700 Thailand
TeL+66 24338331 Email: solibrolion@sithiphomcom
Calibration Procedure : CP-AC-01
Calibration Method :

Cert. No. : ACL24329
JobNe. : VC68ACHNS
Pages : 20f8

‘This equipment was calibrated by follow on TEC-61672-3 (2013) Standard for sound level meier (SLM).

The SLM had tests to Acoustical and Electrical signal tests of fr

Standard Instruments.

with Anechoic chamber and

For tests results of cach i(ems were made by observation of each Tnstruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standand Instrumcnls :
Instrument
‘Waveform Generator
Waveform Generator
Digital MulGmerer
Digital Multimeter
Digital Multimeter
Programmable Attequator
Condenser Mictophone
Measuring Amplifier

Modecl
33210A
33511B
33461A
33461A
34461A

MAT-1070
4180
NA-2KAL

Serial No. Cert. No. Due Date
MY43017076 EF-0009-24 05-FEB-25
MY52302742 EF-0007-24 05-FEB-25

MY53220104 EELBP 21/0267 13-FEB-25
MY53220076 EEL.BP 20/0267  15-FEB-25
MY60024273 EEL,BP 22/0267  15-FEB-25

62100114 EF-0008-24 05-FEB-25
2977900 AA-1001-24 12-FEB-25
34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration fur this calibrated item only.
3. This certificate is traceable (o lhe international system of unit maintained at :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

7

SITHIPORN ASSOCIATES CO., LTD. 11

||
CALIBRATION LABORATORY SITHIPORN, \ |
4514511 Sirinthorn Road, Bangbummru, Bangplud, Bangkok. 10700 Thalland assaciates -~ . [
Tol +66 2433 8331 Email: calibration@sfithiphorn.com NSC-TUITH 17925

CALBRATION 0334

Cert. No. : ACL24329 |
Job No. : VC6BACO005
Pages : 3of8

casurement Hesult @

Uncertainty Mulmum-;rmiucd
Parameter uncertainty of |
a0 measurement (4B) |
1. Absolute sensitivity 02 NA
2. Self generatod noise 02 NA |
3. Acoustical signal tests of fo
125 Hz 03 0.6 |
1000 Hz 0.3 0.6 |
8000 Hz 03 0.7 |
4. Electrical signal tests of frequency weightings |
For 10 Hz to 4 kHz 0.3 0.6 | |
For> 4 kHz to 10 kiz 03 0.7 |
For > 10 kHz to 20 kHz 03 1.0
5. Frequency and fime weightings at | kHz 02 02
6. Long - term stability 0.1 0.1 |
7. Level lincarity on the reference level range 02 03 |
3. Level lincarity including the level range control 02 0.3
9. Tone burst response 02 03
10. Peak C sound level 0.2 0.35 |
11. Overload indication 02 025 !
12. High level suability 0.1 0.1

SITHIPORN ASSOCIATES CO.,
CALIBRATION LABORATORY

4514611 Sirinthom Road, Bangbumry, Bangplud, Bangkal

LTD.

k. 10700 Thaitand

Tal +68 2433837 Email: calibration@sithiphom.com

SITHIPORN
associates
NSC-TISHTES 17025

Cert.No. :  ACL24329
JobNo. : VC68ACOO0S

Page : 4dof8
Result of calibration ;
1. Absolute sensitivity
Referenee Mcasured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 91.9 0.0 103
2. Selfgenerated noise
2.1 Normal test
Measured Value
(dB)

16.1

2.2 The microphone of the souad level meter was replaced by electrical sipnal input device.

Frequency Weighting
‘Weighting (dB)
A - weight 13.8
[T wci-;dit___ 20.8
Flat 25.7

3. Acoustical signal tests of [requency weightings

Meter free-eld acoustic response at & level of 84 dB
Frequeocy Deviation [rom various frequency weighting nesponse curve (dB)
A tane
(Hz) Flat C-weight | A-weight e

Limits

125 0.6 0.6 0.6 115

000 | o1 0.1 0.1 + 10

8000 -1.8 -1.8 -L.B +5.0
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45F451/i Sirinthom Road, Bangbumru, Bangplud. Bangkok, 10700 Thaitand
Tel +6624338331  Emal: calibration@sithiphomcom

SITHIPORN, /AN

WECTERTH 17025
CALIBRATION 0334

Cert No. : ACL24329

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451451/t Siinthom Road, Bangbumiu, Bangplud, Bangkok. 10700 Thailond
Tel.+68 2433 8331 Email: calibration@sithiphomecom

SITHIPDORN :

NSCTISHTIS 17025
CALIBRATION B34

Cert. No. : ACL24329

Bl i Job No. : VC6BACO005
Page : 508
N 5 - Pages : 6of8
4. Electrical signal tests of frequency weightings )
Weighting network response with relasive to ] KFz, 7. Level linearity ou the reference level range
Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Devialed Acceptance
CHE) Flat C-weight A-weight Aw?p‘f”we Value Valuc Value Limits
63 0.1 0.1 0.1 L:;“: L&) () [05) {d5)
. - 137.0 137.0 0.0 *1.1
125 S L =01 215 136.0 1360 0.0 1.1
250 %0 90 0 kil [ 135.0 135.0 0.0 S 11
20 0.0 0.0 o1 ) [ 134.0 134.0 0.0 £1.1
1000 0.0 0.1 0.0 £1,0 | 133.0 1329 01 Kl
2000 0.0 00 a0 #2.0 132.0 132.0 0.0 L1
4000 00 0.0 0.0 3.0 131.0 131.0 0.0 211
8000 00 00 0.1 50 1290 129.0 00 a1l
124.0 124.0 0.0 +1,1
119.0 119.0 0.0 £1.1
5. Frequency and time weightings at 1 kHz 114.0 114.0 0.0 + 1.1
5.1 Frequency weighlings at I kHz 109.0 109.0 0.0 + .1
Anticipaled | Measured Deviated | Acceplance 1040 1040 . Ll
Frequency Value Value value Limits e ol a0 £
Weighting () b P J 94.0 94.0 0.0 21 |
F 89.0 89.0 0.0 11.1 |
A - weight 94.0 94.0 0.0 02 w0 %40 0.0 11 |
C-weight | 840 94.0 0.0 £02 790 790 00 11 |
Flat 94.0 94.0 00 £02 740 74.0 00 | =1l |
69.0 69.0 0.0 £1.1
5.2 Time weighting at 1 kHz 64.0 64.0 0.0 +1.1
Anticipated | Measured Deviated | Acceplance 59.0 39.0 0.0 £1.1
Frequency Vahe Value Value Liruits 54.0 54.0 0.0 = 1.1
Weighting (dB) (dB) (dB) (dB) 49.0 49.0 0.0 21,1
Fast 4.0 94.0 0.0 £01 | 440 dakt X 2Ll
Slow 9.0 940 00 Y 39.0 320 0.0 =
Leg 9.0 5.0 00 w01 340 il 20 =l
300 29.9 0.1 £ 1.1
29.0 29.0 0.0 £1.1
6. Long - term stability o
SLM Display | SLM Display | Deviated | Acceptance 280 280 £ it
Frequency al initial at final Value Limits 24 72 3 L
Weighting (a8) (aB) (dB) (dB) 20 =2 - =
25.0 25.0 0.0 £ 1.1
A - weight 94.0 94.0 0.0 +03
]
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN ; CALIBRATION LABORATORY SITHIPORN ;
45451/t Sirinthom Road, Bangbumru, Bangplud, Bongkok, 10700 Thailand | 451481 Sirinthom Road, Bangburnru, Bangplud, Bangkok, 10700 Thalland resocinles = W
Tel +66 2433 8331 Emall: calloration@stthiphorn.com x‘u;:"‘:"‘g?; | TeL +66 2433 833] Emal: calibration@slthiphom.com z::“'::z:
Cert. No. : ACL24329 Cert. No. : ACL24329
JobNo. : VCEBACHNS Jdab No. : VC6BACO005
Eages [HTSLS 10. Peak C sound level LAl
Number of cycle Anticipated Meusured Deviated
8. Level linearity including the level range control | in Value Value, Lepeak Value
= 5 lest siggnal {dB) (dB) (dB)
Anticipated | Measured Deviated Acceptance E o 1300 {500 oD
Range Value Value Value Limits i One 1334 T 02
(dB) (dB) (dB) (dB) |
130 94,0 94.0 0.0 T Number ot'cycle Anticipaled Mecasured Deviated Acceptance
in Value Value Value Lirmits
— test signal (dB) (dB) (dB} (dB)
Aaticipated Measured Deviated Acceplance Corbinions. 133.0 1330 0.0 20
Range Value Value Value Limits Positive half cycle 135.4 135.1 0.3 2.0
(dB) (dB) (dB) (dB) Negative half cycle 1354 1352 02 +2.0
130 29.0 288 02 +1.1
11. Overload indication
5. Tone burst response Measured valuc (dB ) Deviated Acceptance
Positive Negative Value Limits
Time Tone burst Anticipated Measured Deviated Acceptance
3 - | anc-half eycle | onc-half eycle {dB) (dB)
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (@) 89.5 89.5 0.0 £1.5
025 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25 12. High level stabllity
200 800 134.0 134.0 0.0 +1.0
2 8 108.0 108.0 0.0 1.5;5.0 SLM Display | SLM Display |  Deviated Acceptance
Plow 200 200 127.6 127.6 0.0 +1.0 Frequency at initial at final Value Limits
0.25 1 99.0 98.9 -0.1 15;-5.0 Weighting (dB) (dB) (dB) (dB}
SEL 2 8 108.0 108.0 0.0 1.0;-25 A - weight 137.0 137.0 0.0 0.3
200 800 128.0 128.0 0.0 +1.0

The reporied uncertainty is based on a standard uncertainty multiplied by coverage factor k -2

or any value ing ing a lavel of

End of Calibrution Certificate

of imately 95 %
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

1 i Road,

SITHIPORN;

Bangphud, Dangkok, 10700 Thasland

Tol 4662433 8331 Emol: calbrationgithipham.com
Cert. No. : ACL24400
Pages : 1lof8
- . .
Calibration Certificate

Equipment : SOUND LEVEL METER
Manufactarer : RION
Model : NL-42 / Micruphune UC-52 / Preamplifier NH-24
Serial No.: 00858520/ 158771 /58772
1D No.: BKK_FS0110
Condition As Found : GOOD
Cuostomer : ALS LABORATORY GROUP (THAIL AND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : * = E5E
Ambient Temperatare : (230+3) °C L Deboory 7
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) %

APPROVLD BY e
Received Date : 06 DECEMBER 2024
Callbration Date : 13-16 DECEMBER 2024 NIXTC Al DATT 1312725
Date of Issue : 16 DECEMBER 2024
Calibrated by : Nathakom Pisutpaisan
Approved by :

This certi is issued in with the of ISO/IEC 17025 stnndard, may not be reproduced

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

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45t 4511 Sirinthom Road, Bangburmru, Bangplud, Bangkok 10700 Thailand
Tel+824338331  Email: calibration@sithiphom.com

SITHIPORN;
Jssociales ]
NS&TB-‘\S!:::

Cort. No. : ACL24400
Job No. : VC68ACON4S

Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

“This equipment was calibrated by follow ou IEC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tests to Acoustical and Elecirical signal tests of freq hoic chamber and
Standard Instruments.

y weighting with A
For tests vesults of each items were made by observation of each Instruments display and also with SLMs display.

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

Instrument Model Serial No, Cert. No. Due Daje
‘Waveform Generalor 33210A MY48017076 FF-0009-24 05-FEB-25
Waveform Generator 335118 MY52302742 LF-0007-24 05-FEB-25
Digital Multimeter 334614 MY53220104 EEL.BP 21/0267 13-FiB-25
Digital Multimeter 3M61A MY53220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 344614 MY60024273 EEL.BP 22/0267  15-FIB-25
Programmable Altcnuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-2KAL 34560495 AA-3001-24 05-FEB-25

2. This result of calibralion was found accurate as shown on dalte and place of calibration for (his calibrated item only.
3, This certificate is traceable Lo the intemational system of unit maintained at :

3.1 Nalional [nstitute of Metrology (lhailand).

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

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirinthom Road, Bangbumiu, Bangplud, Bangkok, 1700 Thadand
Tel+66 2433 8371 Emnail : calibration@shhiphorn.com

SITHIPDRN;

JsLOllgtas -

CALBRATION DTS

T TS 1S

Cert. No. : ACL24400
Job No. : VC68AC0045
Pages : 3of8

Summary of Measurement Result ;.

Uncertainty | Maximum-permitted
Parameter uncertainty of
{5 measurement (dB)
1. Absolute sensitivity 02 NA
2. Self-generated noise ) 02 N/A
3, Acoustical signal tests of froqy ehtis
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz (0 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For> 10 kHz to 2 kHz 0.3 1.0
5. Frequency and me weightings at 1 kHz 02 02
6. Long - term stability 0.1 (——
7. Level linearity on the reference level ruoge 02 0.3
8. Level lincarity including the Icvel range control 02 0.3
9. Tone burst response 02 03
10, Peak C sound lovel 02 0.35
11. Overload indication 02 0.25
12. High level stability 0.1 0.1

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

Ast-a5ifi Sinnthom Road, Bangtumn, Banggud, Bangkok. 10700 Thailand

¥

MOCTERTE 17025

Tel +66 2433 83T Emoail : colibration@sithiphorn.com s
Cert. No. :  ACL24400
Job Ne. VC6BACDU45
Page : dof8
Result of calibration s
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Velue Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dR)

14.8

2.2 The microphane of the sound [evel meter was replaced by elcetrical signal inpul device,

Frequency Weighting

Weighting (dB)

A - weight 108

C - weight 169
Flat 226

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic respanse at a level of 84 dR

Deviation from various frequency weighting response curve (dB)

Frequency
(Hz) Flat Cweight | A-weight Acceplancs
Limits
125 05 0.6 0.6 £15
1000 02 02 0.2 110
5000 07 8 0 5.0
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SITHIPORN ASSOCIATES CO., LTD. | SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY SITHIPORN, . [ CALIBRATION LABORATORY SITHIPORN,

45t-agI sirinthomn Read, Bangbumru, Bangplud, Bangkak, 10700 Thailand 1 454511 S inthorn Rood, Bangburnu, Bangphed, Bangkok, 10700 Thailand tailr
Tel. +66 2433 8331 £mail: catibralion@sithiphomeam NG TREL-TRE L M125 |1 Tel +68 2433 8331 Email : calibration@silhiphomeem
CALIRATION QPB4 !
Cert. No. : ACL24400 | Cert. Na. : ACL24400
Job No. : VC68ACO045 | JobNo. : VC68AC0045
Pages  : Sof8 [ Pages : 60f8
4. Electrical signal testy of frequency weightings 7. Level linearity on the reference level range
Weiphting network response with relative to 1 kHz,
Anticipated Mcasured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Valge Value Limits
(Hz) Flat Cweight | A-weight Acceptance (ds) (dr) (dB) (d8)
I Limits 137.0 137.0 0.0 LLI
63 0.0 0.0 0.0 2.0 136.0 136.0 0.0 1.1
125 0.0 0.0 0.1 *1.5 135.0 135.0 0.0 +1.1
250 0.1 0.0 0.0 *1.5 134.0 134.0 0.0 *1.1
500 0.0 o1 0.0 <15 T 133.0 133.0 0.0 £1.1
1000 o0 00 0.0 =10 1320 132.0 0.0 +1.1
2000 0.0 o1 00 20 131.0 131.0 0.0 +1.1
4000 0.0 00 00 3.0 \ 129.0 129.0 0.0 +1.1
000 50 o1 . 5.0 124.0 124.0 0.0 +1.1
119.0 119.0 0.0 L1.1
5. Frequency and time weightngy 2t 1 kHz 114.0 _ 1149 0.0 1.1
Y 108.0 109.0 0.0 £1.1
5.1 Frequency weightings al 1 kHz ) i w0 o=
Anticipated | Measured Devialed | Acceptance 99.0 99.0 0.0 £ 1.1
Frequency Value Value Value Limits 4.0 9.0 0.0 £1.1
‘Weighting (dB) (dB) (dB) (dB) 89.0 89.0 0.0 + 1.1
A - weight 94.0 940 00 %02 34.0 84.0 0.0 2lil
C - weight 94.0 94.0 0.0 +02 (D) 2.0 2.0 2k
Flat 94.0 940 0.0 102 74.0 74.0 0.0 *1.1
69.0 69.0 0.0 111
5.2 Time weighting at 1 KHz 849 840 04 11
59.0 59.0 0.0 +1.1
Anticipated | Measured Devialed | Acceptance 54.0 54.0 0.0 + 1.1
Frequency Value Value Value Limits 49.0 49.0 0.0 £1.1
Weighting {dB) (d8) (dB) (dB) 44.0 4.0 0.0 +1.1
Fast 94.0 94.0 0.0 =0.1 39.0 3.0 50 28
Stow 94,0 94.0 0.0 0.1 34.0 34.0 0.0 +1.1
= 940 9.0 00 =01 30.0 30.0 0.0 + 1.1
29.0 29.0 0.0 £1.1
6. Long - term stability 28.0 28.0 0.0 +].1
SLM Display | SLM Display | Devialed | Acccptance 210 270 0.0 + 11
Frequency at initial at final Value Limits 26.0 26.0 0.0 £1.1
Weighting (dB) (dr) (dB) (dB) EY 25.1 0. £l
A - weight 94.0 94.1 0.1 +0.3

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

CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN;
45+-451/1 Sirinthom Road, Bangbumru, Bangplud, Bangkak, 10700 Thalland wreoCia 5 4514511 Sirinthomn Road, Bangbumin, 8angplud, Bangkok, 10700 Thalland W
Tel+66 24338331 Emall: callbration@slthiphom com Tel +8624338331  Email: calibration@sithiphomeam ST TE A70ES
CALIBRATION 0394
Cert No. : ACL24400 Cert. No. : ACL24400
Job No, : VC6BACH45 Job No. : VC63AC0045
Pages  : Tof8 Pages  : 8of8

10. Peak C soond level

Number of cycle Anticipaled Measured Devialed Acceplance
8. Level linearity including the level range control n Value Value, Lopeak Value Limits
Anticipated | Measured Devisted | Acceptance | test signal (dB) (dB) (dB) (dB)
o | Conti 130.0 130.0 0.0 3.0
Range el et Value Limis | \ One 1334 1334 0.0 3.0
(dB) (dB) (dB) (dB) | |
130 94.0 94.0 0.0 1.1 11 Number of cycle Anlicipated Measured Deviated Acceplance
i in Value Value Value Limits
Anticipated | Megsued | Devigted | Acceptance fest signal (d8) (d8) (dB) {dB)
Continuous 133.0 132 0.1 2.0
Range Yalie palie Yalue Lt ‘ Positive hall oycle 135.4 Izj 03 20
(dB) (dB) (d8) (dB) i Negative half cycle 135.4 135.1 0.3 220
130 29.0 29.0 0.0 11,1
| ‘ 11. Overload Indlcation
9. Tone burst response | |
Time | ‘Tone burst Anticipated | Measured | Deviated | Acccptance [ Measured value (dB) Deviated | Acceptance
duration, Tb | Cyele Value Value Value Limits || Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) [ | one-half cycle | one-half cycle (dB) (dB)
025 1 108.0 107.9 4.1 [ 89.5 89.6 0.1 £1.5
Fast 2 8 117.0 1170 0.0 [ |
200 800 1340 1341 0.1 | 12. High level stability
_— 2 8 108.0 108.0 0.0 |
200 800 127.6 1216 0.0 SLM Display | SLM Display Deviated Acccplance
025 1 99.0 989 0.1 Frequency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 Weighling (dB) (dB) (dB) (dB)
1 200 800 128.0 128.1 0.1 A - weight 137.0 137.0 00 £03

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

| or any value i i iding a lavel of of approsimately 95 %

End of Callbration Certificate
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TNNOVATIVE INSTRUMENT CALIBRATION LAB TNNOVATIVE INSTRUMENT CALIBRATION LAB i,
INNOVATIVE INSTRUMENT CO. | TR, HRAD OFFICF INNOVATIVE BSTRUSMIENT O, E T, HFAD OFFICT il“\:-ijj/
7139 MOU 12, SOL SUNTINAKORN 11 TAMDON BANG KACO, e T AT Ty 7119 MOQ 13, SOL SLNTINAKORN 11 TAMDON BANG KALO, lat?im
AMPINOE BANE FHLESAMUT FRAKAN FROVINCE 1050 TIARLAN AccncoiTCco AMPIBL BANG FIILL SAMUT PRAKAN PROVINCE 10583 THAILAN {7':—'::;:- z
—— T e
TEL: (6610-21 16-6560-1 FAX 166M-2) 167140 CRLRATER LAGGRATORNT TEL' (66K0-2116-5860-1 FAN: 1G6H-2116-7140 o CALIRATIGH LARIRATORY
AC TP L AC- M
Tage:1/7 Page 1207
Cerlificate of Calibration CerficalcNo = 25-SLAL-11S
) RequestNo & Req-2025-0603
Customer
1. Indication at the calibration check f
Nasme + ALS Laboralory Group Tharland Co, Lid Certificate No: 26-SIM115
ULC Setting Nomlaal Befare Adjust After Adjust Acceptance
Address + 104 Sor Phatthanakan 40, Phatthanakan Road. Suan Luang, Bangkok 10250 Request No: Req-2025-0603 UNCERTAINTY
FAST/A/30-130 Level we ERR uuc ERR Limit Result
Callbrator Setting, (dB) (dB) (dB) (dB) (4B} (+dB) {+dD)
Valt Under Callbration Detalls
1000 Hz 94 4B 94.06 93.7 -0.36 9.1 +001 020 030 Pass
Me ent item : + Sound Level Mel Microphione Class : 2
asrement tem e Level Meter 5 Nete : sensitriry was cstablished by the use of Sound Calsbrator Brand RION, Mode] NC-75, SN, 35002736
Manufacturer : RION Mrcrophone Model : UC-52
Model s NL-12 Microphone SN : 158774
Senal Number 1 00672749 Preamphifier Model : N11-24 2. Self-generated noise, Microphone installed
i) + BKK_F50929 Preamplifier SN : 58775 UUC Settlog ONCERTAINTY]
FAST/30-130
Resolution : 01 dB Instrument Stanes : Used
Cattbration Ensi A et - —— —] UUC Welghting (@B} (£dB)
alibration Environment and Detalls |
REVIFWRY LT [ A 13 010
Temperature i 3CE2C |
Homdty © 509RH = 20 %R S _5‘:(@: | 3. Self-generated noise, Microphone replaced by the electrical input signal device
B |
Barometnic Pressure i 1013 hPa £ 10 hPa | UUC Setting
| Meassured | UNCERTAINTY
Recessed Date : 6 March 2025 ' . 19/03/26 | FAST/30-130
n |
Calibrated Date + 19 March 2025 | UUC Welghtlng (dB} (£dB)
Calibration Proceduse + In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacousties - Sound level meters - Part 3: Pertodic tesls A 101 010
Localion af Calibraton ~+ Lab Acoustic < 151 010
Reference Standard z 182 010
Instrument Brand Model SN, Due calibeation Tracebulay
4, Acoustic signal test of (Without Windscreen)
Standard Microphone Briel & Kjar 4192 2204985 25 June 2025 NIMT
Deslation from varlous Frequeney Acveptanee
Audo Greeerstor Svanick Svand0l 131 15 Oclober 2025 WK Electne UUC Setting UNCERTAINTY
Weighting Respose eurie Limit
N Revalt
Note FAST/ 30-130 A c Z
+ +
The reported uncenainty is based on standant uncenainty mulliphed by the Coverage Factor & = 2, providing a level of confidence approximately 95 STD Setting (@B) (dB) (dB) (d) (L0}
125 Hz 03 06 (3] 000 15 Pass
1000 1z 00 00 00 060 10 Pass
1000 4z =22 ] 22 060 30 Pass
Callbrated By : 8000 iz 36 35 36 070 50 Pass]

The results relared only t the uem calibrated, The certiicate shall not be reproduced except in full, withaul wilten approt al of the Innovatie fnstrumen Co., Lid

FAT0S'SLM 0] Rev 04 fasue date § 624

The results related only to the riem calibrated. The certificate shall not be reproduceat escept n full, w thout wrnen approval of the Innovatise Instrament Co . Lut

PN NSLA 1 Ko 4 fusse date £ 20

INNOVATIVE INSTRUMENT CALIDRATION LAB

ESNUVATIVE ENSTRUMENT U0 LTD, HEAD OFFICE

g FCMRA s saonascraren sove
—S~"¥ ACCREDITED
¥ o
e

AC-ivel
Page:3/7

49 MO 11,01 NTINAKORN 11 TASIBON BANG KAFO,

|
AMPHOE BANG PHLEEAMUT PRAKAS FROVINCE 10950 THAILAN
TEL. (66}0-2116-5560-1 FAX: 166)0-2116-7140

INNOVATIVE INSTRUMENT CALIGRATION LADB
ENNOVATIVE INSTRUMENT OO LD HEAD ORFCE

0 ABMD 1R, SH RUNTINARORN 1E TAMREN ARG KAR

AMPH BANG FILESAMUT FRARAN FROVINCE 16080 THAILAN whitm bl budwpasd d1Aa

=3
TEL, 166¥-2116-5860-1 FAN 166)0-2116-7140

Cemficate No : 28SEM-115

Requet®a ¢ Req-2025-0603

5. Electrical signal test of frequency weightings, netwaork respone with relative to 1 kHz

UUC Setting, Devlutlon from varlous Frequency Aceeptance
UNCERTAINTY
FAST / 3130 Welghtlng Respone curve Limbt Revult
STD Sctting A(dB) C (@B) Z(dB) (=dB) (+d8)
63 Hz Ol 0.1 00 20 Pass
125 Hz 00 [ (] 15 Pass
250 Hz 00 0. ol 15 Pass
500 Hz 00 0.l 0.1 15 Pass
1000 Hz 00 00 00 0.20 10 Pass
2000 Hz .1 0.1 0.1 20 Pass
4000 Hz -03 -03 -03 30 Pass
8000 Hz 0o 0.0 00 50 Pass.
16000 Hz 19 .9 -05 +5,-INF, Pass
6. Frequency and time we ghtings at 1kHz
UUC Setting sTD Meawured Acceptance
UNCERTAINTY
FAST/30-130 REF uic ERR Ll Result
ULC Weighting (dB) @By (@B} (+dB) (+dB)
A 114.00 14,0 a0 020 Pass
c 114.00 140 a0 020 020 Pass
z 114.00 140 00 0.20 Pass
ULC Seniing STD Mearared Acceptance
UNCERTAINTY
30-1307A REF uec ERR Limit Resule
LUC Time Respone (4B) (dB) (dB) (xdB) (+dB)
Fast 114.00 1140 00 0.10 Passl
Slow 114.00 140 00 0.0 ol Passl
Leg 114.00 140 00 010 Pass!

The results relaied only to the 1tem calibraed. The certficate shall not be reproducet evcept wn (ull, withou! wrinten approsal of Ihe Innovain e Instrument Co., Lid

LM R B8 buer ditr $ 831

Cemficate a1 25-SLN-1LS
Reguest¥o § Req-2025-0601
7. Long Term Stability

UUC Sexting Meavared Acceptance
UNCERTAINTY
FAST /A /30-130 vuc Limit
STD Settlog. {dB} {xdB) (+dB)
temal 1140
Final 1140
Devassed 00
B. Level linearity on the reference level range
UUC Setting Anticipsted Deviation Asceplance
UNCERTAINTY
FAST/ A 130130 REF uue ERR Limis Result
STDdB idB) (dB) (dn) (+dB} {xdB}
13800 138 1380 00 ] Pass
13400 134 1310 00 L1 Pass
129.00 129 1290 00 L Pass
12400 124 1240 00 L Pass
11900 19 190 90 it Pass
11100 ns tao 00 L Pass
109.00 109 1090 00 ] Pass
104 00 104 1040 00 ) Pass
9900 99 90 00 1 Pass
9100 1] 940 oo 1 Pass.
$9.00 89 89.0 a0 h} Pass
8100 2l 840 00 1 Paws
900 19 90 a0 80 ] Pass
7400 ™ o a0 L Pass
6900 69 690 oo L Pass
64.00 64 60 o ) Pass
5900 59 591 el L1 Pass
5400 B2 sio 0o ) Pass
19.00 19 490 00 11 Pass.
4400 " 410 o0 (B} Pass
3900 39 390 00 1L Pass
3100 34 Mo 00 1 Pass.
2900 2 290 00 1 Pass
2400 21 240 [y 1] Pass
¥ 10 the nol be duced 1n full, without wnu 1l of the [nnovative Tnstrument Co . Lid

M08 SLAE01 Revi O fsvue date § 674
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INUOVATIVE INSTRUMENT €01 TD, HEAD DFFICE

LAY

7129 5100 13, SOLSUNTINAKORN 11 TAMDON DANG KACO,

AMPIIOL BANG PHLI SAMUT PRAKAN PROVINC I 10840 THAILAN |7 darhm ] Rkt

TEL (6610-2116-5660-1 FAN (6610-2116-7140

INNOVATIVE INSTRUMENT CALIHRATION LAB
INNOVATIVE B TRUMENT €0 T BFAD OFFICF
7139 MOO 13, 01 SUNTINAKORN 11 TAMBON TANG KALO,
AMPHOU BANG [ILI SAMET FRAKAN TROVINTL 1050 THAILAN B

e R
TEL: (66)0-211G-5860-1 FAX: (66)40-2116-71H40 CALIATION LAORATORY
21

Page:5/7 Page 1 0/7
Cenificate No 25-SLM-115 Cermficate No 25SLM-115
Request No Req-2025-0603 Request No Req:2025-0603
12. Overload indication
9. Level linearity incl the level range control UUC Setting Mearared Acceptamce
S UNCERTAINTY
UUC Setting STD Messured Aveeplance
UNCERTAINTY FAST/ A/30-130 uuc Limbt Result
FAST/A REF uuc ERR Limiz Result P ) (+d0) = am)
FiCRane: {d5) L ] (£dB) X0 Postive one-half cyele 139.2
2 96
EoED 250 % ol [ L Eass Neganwe one-half cyele 139.1
14 1140 0o 11 Pain Py S
10. Tone burst response &
. High Level Stabili;
UUC Setiing STD | Asticipated Meavared Acecptance 13. Hig —
UNCERTAINTY UUC Setting Meavured Acseprance
A230-130 Tonchurt Rel il ERR Limis Resalt UNCERTAINTY
FAST/A730-130 uLe Limit Resalt
UUC Time Respone (ma) (dD) )y {dB)} (+d8) {+dB}
STD Setting dB} (£dB) {(xdB)
200 1260 1260 00 Lo Pai
Instual 1200
Faut 2 1090 109.0 00 10,24 Pass
Feral 1200
025 1000 1000 00 “1.5,-5.0 Pans
Denated 00
200 1196 1196 a0 10 Pass
Stow 020
2 1000 1000 00 +1.0,50 Pass Notet
200 1200 1200 0 10 Pass Maximum-permitted
Function
SEL 2 1000 100.0 00 10,-25 Pass .
: Uncertainty of measurement
025 510 909 0.1 “15,-5.0 Paws
1. Inication a1 the calibrateon chosk frogacncy e sppheable
11. Peak C Sound level 2. Self-genemted noise, Microphone mstatled Ned applicable
J Meaw A
UUC Sening hahtpuied Memiarid UNCERTAINTY || ot 1. Self-generated noise, Microphone replaced by the clectrical input signal device Net spphicable
FAST/C/55-141 REF vuc ERR Limit Result
1. Acoustic signal lest of frequency weightings at 10 Hz to 4 KHz2 060 9B
STD Setting (dB) (WR) (dB) (£d) {=dB)
1. Acoustic signal test of frequency weightings at >4 kHz 10 10 kHz 070 B
Complete cycle 136.4 1362 020 30 Pass
B e o T s 7 = 5. Lileetncal signal test of frequeney wesghlmgs. Weighting network respone with relatise (o 1 kHz 02048
osicave half eyele 0. 2 ass
‘Negatre halfcy 1354 1351 030 20 Pass 5, Frequency and line weightings ai 1kllz 0204
7. Long Term Subality 01048
8. Level lincanty on the reference lesel rnge 030dB
9. Level hneanty neluding the level range control 030dB
10, Tone burst response 03048
11, Peak C Sound level 03548
12, Os erload ndication 02548
13, High Level Subibry 01048
- Acceptance limil and Maxumum-pennited Uncettainty was [EC 61672-1:2013
The resulis relalcd only Lo the item calibrated. The ecruficate shall ot be reproduced except i full, without wrikien approval of the lnnovanve Instrument Co., Ltd The results related only 10 the ol be reproduced eacent n (ull, without wnfien approval of the fnnos ative fnstrument €+, Ltd
TS0 R 80 Do date $ 670 M- AL 41 Rav 08 bt it 3671

INNOVATIVE INSTRUMENT CALIURATION LAB
INNOVATIVE INSTRUMENT CUL L1D. HEAD OFFICE

7139 MO0 13, SOCSENTINAKORN 1T TAMBON HANG KA

AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10540 THAI AN

TEL. {6610-2116-5860-] FAN {66K0-2116-7140

Ty
Page:7/7

Cemficate No 23-8LM-115

Req-2025-0603

Declsion Rule for Statements of Conformity

The stamant decrsion rule cmploj ed for the statemets of conformty to each calibral « result Will e applied using ILAC-GS 1972019, Gurdcliacs on the
Reporting of Comyiance with Specification as folios ng Fig. and satemenis

Fass = The measurement resul plus the expanda uncertanty with 3 95%o con cr2ge probabiliy ssere sikin the imut

Pass’ = The measurcment result was wiznn the umit 1lowever, 2 portion of the expanded uncertanly of measurement al 954 exceeds the | nxl

of mesisrrmest a9

Fai' = The measurement resul was out of the himit [ er, 3 portuom of e rxpanded wncerts

Fail = The measurement result plus the expanded unceriainty with a 93% co\erage probabiliry were outside the bimit

Upper fimit

Neminal

Lower limil

The results related only 10 the item salibratcd. The certiicate shall nat be rep ptun full. without ¢al of the Innovatve Instrument Co., Ll
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manaufacturer : RION

Model : NL-42A / Microphone UC-52 / Preamplifier NH-24

Serial No.: 00222486 / 198967 /15317

ID No.: BKK_FS1222

Condition As Found : GOOD

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

Laocation : -

Ambicnt Temperature : (23.0+£3) °C

Pressure : (1013 £3 ) kPa

Relative Humidity : (500 120) %

Reccived Date : 12 DECEMBER 2024

Calibration Date : 23 -24 DECEMBER 2024

26 DECEMBER 2024

Date of [ssuc :

Calibrated by : Nathakom Pisutpaisan

Approved by :

is issued in

This wilh the of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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SITHIPORN ASSOCIATES CO.,
CALIBRATION LABORATORY

LTD.

45+481 Sirinthom Rood, Bangbumiu, Bangplud, Bangkok, 10700 Thailand

TolL +86 2433 8331 Email : catibration@sithiphorn.col

m

SITHIPORN

MRCTERTIS 17025
CALIEATION 01

Cert. No. : ACL24413

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45+ 4511 Sitinthorn Road, Bangburmiu, Bangplud, Bangkok, 10700 Thalland

Tel +66 2432 8331 Emai . calibralion@: thiphorneam

SITHIPORN

MSCTSETIS 1705
CALIBRATION 0334

Cert. No. : ACL24413

Job No. : VC68ACOH050 Job No. : VC68AC0050
Pages : 20f8 Pages : 3of8
Calibration Procedure : CP-AC-01
|
| Summury of Measurement Result ;.
Calibration Methad : |
This cquipment was calibrated by follow oo [EC-61672-3 (2013) Standard for sound level meter (SLM). ! Uncertainty Maximum-permitted
The SLM had tests to Acoustical and Electrical signal tests ol frequency weighting with hoic chamber and Parameter B} uncertalnty of
Standard Instruments. | measnrement (dB)
For tests results of each items were made by abscrvation of cach Instruments display and also with SLM's display. ! 1. Absolule sensitivity 02 A
: 2. Self-generated noise 02 N/A
Condition of this result of calibration : | 3. A ical sigmal lests of ightings
1. Reference Standard Instruments © | | 125 Hz 03 0.6
Instrument Model Serial No, Cert. No, Due Date | 1000 Hz 03 0.6
Wavcform Generator 33210A MY48017076 EF-000924  05-FEB-25 2000 Hz 03 07
Waveform Generator 335118 MY52302742 EF-0007-24  05-FEB-25 | 4. Electrical signal tosts of frequency weiphtings
Digital Multimeter 34614 MY53220104  EEL.BP21/0267 13-FEB-25 [ | For 10 Hz o4 KI1% o3 06
Digilal Multimeter 3U61A MY53220076  EEL.BP 20/0267 15-FGB-25 [ For> 4 Kilz to 10 kilz ey e
Digital Multimeter 34461A MY 60024273 EEL.BP 22/0267 15-FEB-25 l | For > 10 kHz to 20 KHz 03 10
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25 | | 5. Froquoncy end time weightings at 1 kHz 02 02
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25 —
‘ | 6. Long - term stability 0.1 0.1
Measuring Amplifier NA-42KAL 34560495 AA-3001-24 05-FEB-25 e
i 7. Level linearity on the reference level range 02 0.3
2. This resull of calibration was found accurate as shown on date and place of calibration for this calibrated item only. | 8. Level lincarity inchuding the level range control 02 0.3
3. This certificats is traceable to the international system of unit maintained al [ [P Tarie burst feoponse] 92 9.3
K . . [ | 10. Peak C sound level 02 035
3.1 National Institute of Metrology (Thailand). S
i o . | 11. Overload indication 02 0.25
1.2 Thailand Inftitute of Scientific and Trrhnalngical Research (TISTRY. | " -
| 12. Hiph level stability 0.1 0.1
|
|
|
|
|
|
|
S . 11
1§ | -
SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN - CALIBRATION LABORATORY SITHIP RN
4514511 Sirinthomn Road, Bangbumnu, Bangplud, Bangkak, 10700 Thailand 45F 451 Sirinthom Road, Rangbumny, Bangplud, Bongkak, 10700 Thailand | r
Tel +66 2433 8331 Email; callbration@sitliphorn cam MSCTENTE ‘x Tol +66 2433 8331 Email : calibration@silhiphorm.com xuf—mm lf_::
CoeNG: : A - Cert. No, : ACL24413
JohNo. : VC6BACO050 o No:T VESIACH0S)
Pages : 50f8
Page 1 4of8
4. Electrical signal tests of frequency weightings
Result of calibration ;. Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
" . (Hz Acoeptanc
Reforence Measured Acceptance ) = Coweight | A-weight splunce
Acousiic Signal Value Deviation Limit Limits
(dB) (dB) (dB) (dB) 63 0.0 -0.1 0.0 20
93.9 (93.94) 93.9 0.0 +03 125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 +1.5
2. Selfgenerated noise 500 0.0 0.0 0.0 +1.5
2.1 Normal tesl 1000 0.0 0.0 0.0 +1.0
‘Meoasared Valoe 2000 0.0 0.0 00 2.0
(dB) 4000 0.0 0.0 0.0 *3.0
14.6 3000 0.0 0.1 0.1 15.0
22 The microphone of the sound leve] meter was replaced by electrical signal input device. 5. Frequency and time weightings ac 1 kKHz
Frequency Weighting 11 5.1 Frequency weighlings at 1 kHe
Weighting (dB) | l Anticipated | Measured | Deviated | Acceptance
A - weight 13.1 || Frequency Value Value Value Limits
C - weight 199 | Weighting (dB) (dB} (dB) (dB)
Fiat: 253 || A-weight 94.0 94.0 0.0 £0.2
ot Eona Tastanl i | C - weight 94.0 94.0 0.0 +02
« ACO cal sl ests of frequency wel |
gnal Bl il | Tlat 91.0 94.0 0.0 +02
Meter froe-field acoustic response at a level of 84 dB |
Frequency Deviation from various frequency weighting response curve (dR) | | 5.2 Time weighting at [ kHz
(Hz) ) 5 Acceptance | |
Flat Coweight .|  A-weight iy | Anticipated | Measured | Devisted | Acceptance
2 "3 Y3 0% 15 Il Frequency Value Value Value Limits
1000 02 02 02 10 | }I Weighting (dB) (dB) (a8) (dB)
8000 -1.0 0.9 €9 +5.0 11 Fast 94.0 94.0 0.0 +0.1
| Slow 94.0 94.0 0.0 201
| Leq 94.0 94.0 0.0 0.1
| 6. Long - term stability
| SLM Display | SLM Display | Deviated Acceptance
11 Frequency at imitial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 103
|
|
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SITHIPORN ASSOCIATES CO., LTD.

| SITHIPORN ASSOCIATES CO,, LTD.
| CALIBRATION LABORATORY

CALIBRATION LABORATORY

| SITHIPORN ; : SITHIPODRN;
| asrasfisin Road, Bangplud, Bangkok, 10700 Thailand AnRutiies ; | | 4srasifisiinthom Road Bangbumru Bangpiud. Bangkok 10700 Thailond
Tol +66 2433 8391 Email : calibration@sithiphom.com "“f‘““‘:“m | Tal +6G 2433 8331 Email : calbration@sithiphom com x;:";; ::
Cert. No. : ACL24413 Cert. No. : ACL24413
Job No. : VC6BACO050 Job No. : VC6BACO050
Pages : 6o0f8 . Pages : Tof8 |
7. Level linearity on the reference level range : :
]
| |
| Anticipated | Measured | Devinted | Acceptance . 8. Level linearity inclnding the fevel range control |
| Value Value Value Limits | |
(dB) (dB) (dB) (dB) | Anticipated Measured Deviated Acceptance
| 137.0 137.0 0.0 £1.1 | Range Value Value Value Linils |
| 1360 136.0 0.0 £ 11 i (dB) (dB) (dB) (dB) |
| 1350 135.0 0.0 Ll | 130 94.0 940 00 £1.1 |
[ 134.0 134.0 0.0 +1.1 | |
| 133.0 133.0 0.0 1.1 = .
| 1120 1320 00 Tl Aanticipated Measured Deviated Acceptance
131.0 131.0 0.0 111 ! Range Valuc Value Value Limits
129.0 129.0 0.0 111 (dB) (dB) (dB) (dB)
124.0 124.0 0.0 £1.0 130 29.0 289 0.1 £1.1 |
119.0 119.0 0.0 +11 |
114.0 1140 00 =11 || 9. Tone hurst response I
109.0 109.0 0.0 £1.1 | = == |
1040 1040 0.0 1t 1 Time Tone burst Anticipat Measured viated | Acceptance
99.0 99.0 0.0 PR |1 o duration, Tb Cycle Value Value Value Limits
940 94.0 0.0 L11 | Weighting | (ms) (dB) (dB) (dB) (dB)
89.0 9.0 0.0 £1.1 | 025 1 108.0 1079 0.1 1.5;-5.0
84.0 84.0 0.0 111 | Fast 2 3 117.0 1170 0.0 1.0;-25 |
19.0 78.9 0.1 £L1 200 800 134.0 134.0 0.0 £1.0
740 74.0 00 +1.1 N 2 8 108.0 108.0 0.0 15;-5.0 |
69.0 69.0 0.0 * 11 [ o 200 800 127.6 1276 0.0 410 |
|
£40 639 =1 21 [ 0.25 1 99.0 9.9 0.1 1550
L 390 a0 2L SEL 2 3 108.0 1089 0.0 10525
240 42 -t X 200 800 128.0 128.0 0.0 +1.0
49.0 a8.9 0.1 £ 1.1 i 4 - - |
44.0 439 0.1 £1.1 |
39.0 38.9 0.1 £1.1 |
34.0 34.0 0.0 :1.1 |
| 30.0 30.0 0.0 £1.1 |
290 29.0 0.0 £1.1 |
| 28.0 28.0 0.0 +1.1 |
| 27.0 27.0 0.0 £1.1 ]
| 26.0 26.1 0.1 +1.1 1
25.0 25.1 0.1 +1.1 i
|
|
|
| |1 |
L I S 1
| -
SITHIPORN ASSOCIATES CO,, LTD. | SITHIPORN ASSOCIATES CO., LTD. g&x‘:—z}j&
- F :
CALIBRATION LABORATORY S ARN : I CALIBRATION LABORATORY SITHIPORN, 6ESA
ITHIPOR ) —y,/;-:\-_\_‘}._;
45+ 45)1 Sirinthom Road, Bangbummiru, Bangplud, Bangkok, 10700 Thailand A5 Rood, Bangplud, Bangkok. 0700 Thailand i e
Tol +86 2433 B331 Email - calibralion@sthipharncom iskgro Tel +06 2433 8331 Email : calibration@sithiphom.com akaras b
Cert. No. : ACL24413 |
Job No. z VC68ACO050 | Cert No. GACL21S)
Pages : 8af8 | Pages lor
10. Peak C sound level | H . 3
i Calibration Certificate
Numbelr of cycle An;:pa:ed Measured Deviated Acceplance | Equipment : SOUND LEVEL METER
in ue Value, Lepeak Value Limits 1
N | Manufacturer : RION
test signal (aB) (a8) (aB) (dB) | e ’ . .
Contis 130.0 1300 0.0 30 [ Modecl : NL~42A / Microphone UC-52 / Preamplifier NH-24
One 133.4 133.3 0.1 30 i Serial No.: 00222513 /195822 /15345
ID No.: BKK F81225
Number of cycle Anticipated Measurcd Deviated Acceplance : |
in Value Value Value Limits 1
| test signal (dB) (dB) (dB) (dB) e
| = Condi Found : GOOD
| C 1330 133.0 00 320 ondifion3siFonn)
| Positive half cycle 1354 1352 02 20
Nogative balf cycle 1354 1352 02 590 I Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
| | KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
| AEOverioad il tion i BANGKOK, 10250 THAILAND.
| =S |
Measured value ( dB ) Deviated Acceplance 11
Positive Negative Value Limits [ Location :
i : 23.0 £3 °C
| one-halfcycle | one-half cycle (dB) (dB) I Ambient Temmeratare ! )
| 89.5 89.5 0.0 £1.5 Pressre ; (1013 3 K
- = - - Relative Humidity : (500 £20 ) %
[ 12. High level stability Received Date : 12 DECEMBER 2024
| = : Calibration Date : 23 - 24 DECEMBER 2024
SLMDisploy | SLMDisplay | Doviated | Acocpiance Date of Issue : 26 DECEMBER 2024
Frequency af initial at final Value Limits |
| Weighting (dB) (dB) (dB) (dB) | Calibrated by : Nathakorn Pisutpaisan
| A - weight 137.0 137.0 00 03
|
Approved by :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & — 2 |
|
or any value ing providing a lavel of of app! 95% |
End of Calibration Certificate | This. is issued in with the ol ISO/TEC 17025 standart, may not be reproduced

other than in full, cxcept with the prior wrillen approval of the head of Calibration Laboratory.
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN :

45451} Sirinthom Road, Bangbumniu, Bangplud, Bangkok. 10700 Thailand

NSCTISLTIS 17025

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

454511 Sirinthom Road, Bangbumiu, Bangplud, Bangkok, 10700 Thailand

SITHIP

du50

DRN;

NSCTIS-TIS 17025

454511 Sifinthomn Road, Bangbumru, Bangplud, Bangkok, 10700 Thalland

45+451fi Sirinthom Road, Bangburmnu, Bongplud, Bangkok, 10700 Thailand

SITHIPDRN :

|
Tel 46624338331 Email: calibration@sithiphom com | Tel 46624338331 Emal: colibration@sithiphomcom
‘CAUIBRATION (B34 | CCALIBRATION 0354
— = | = =
11
Cert. No. : ACL24416 N Cert. No. : ACL24416
JobNo. : VC68AC0050 ‘I Job No. : VC6SACO050
| Pages : 20f8 | Pages : 3of8
| Calibration Procedure : CP-AC-01
Summary of Measurement Result :
| Calibration Methed :
| ‘This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty |  Maximum-permitted
| The SLM had tests to Acoustical and Electrical signal tesls of ing with hoic chamber and Refe Parameter uncertainty of
Standard Instruments. | (@B) messurement (dB)
| For Lests resulls of each items were made by observation of each [nstruments display and also with SLM's display. | L. Absolutc scnsitivity 0.2 NA
| Zﬁ:lfjg_c_nmlcd noise 0.2 N/A
| Condition of this result of calibration : 3. Acoustical sigaal tests of reque sehii
|
| 1. Reference Standard Instruments : 125 Hz 0.3 0.6
| Instrument Mudle| Serial No. CerL No. Due Date 1000 Hz 0.3 0.6
| Wavelomm Generator EEYALIEN MY48017076 EF-0009-24 05-FEB-25 8000 Hz 0.3 0.7
| ‘Wavelonu Generalor 335118 MY52302742 EF-0007-24 05-FEB-25 4. Electrical signal tests of frequency weightings
Diggital Multirneter 334614 MY53220104  EEL.BP 21/0267 13-FEB-25 Far 10 iz 0 4 Kilz 03 06
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25 For >4 kHz to 10 kHz 0.3 07
Digital Multimeter 34461 A MY60024273 EEL.BP 22/0267 15-FEB-25 For > 10 kHz to 20 kHz 03 1.0
Programmable Atienuator MAT-1070 62100114 E[-0008-24 05-FEB-25 5. Frequancy and time weightings at 1 kiz 02 02
Condenser Microphone 4180 2977900 AA-1001-24 12-FI-3-25 =
6. Long - term stability 0.1 0.1
Mcasurng Amplifier NA-42KAL 34560195 AA-3001-24 05-FEB-25 s = e 5 =
7. Level linearity on the reference level range 0.2 03
2. This result of calibration was found accurate 25 shown on daic and place of calibration for this calibrated item only. 8. Level lincarity including the level mnge control 02 e
3. Phis certificate is traceable (o the international system of unit maintained at : . Tane burst respanse 2 L
B 10, Peak C sound level 02 0.35
3.1 National [nstitutc of Mctrology ('hailand). S
11. Overload indication 0.2 025
3.2 Thuilund Inatitulo of Seiontifio and Tochnological Pecearch (TISTR). 12. High lovel stability 01 01
|
|
|
| |
| |
| |
[ [
|
|
|
| |
; |
| ] 1
i t
|
| SITHIPORN ASSOCIATES CO.,LTD. | SITHIPORN ASSOCIATES CO,, LTD.
|
|  CALIBRATION LABORATORY SITHIPORN || CALIBRATION LABORATORY
| . ] |
|

N TETES 17025

Tol +66 2433 8331 Email : calibration@slthipham.com
CAUBRATION 0334
Cert. No. 1 ACL24416
Job No. VCESACH050
Page 408
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 939 0.0 0.3
2. Self-gencrated noise
2] Normal test
Measured Value
(dB)
13.8

2,2 The microphonc of the sound level meter was replaced by clectrical signal input device.

Trequency Weighting

Weighting (dB)

A - weight 10.8

C - weight 17.0
Flat 238

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

Frequency Deviation from various frequency weighting resporse curve (dB)
A tans
3ez) Fiat Cweight | A-weight L
Limits
125 0.2 03 03 =15
1000 0.1 01 0.1 £10
8000 <2 0.t 0.1 +5.0

Tol +86 2433 8331

Email: calibration@sithiphom.com

NSCTRSHTES ATRS
CALIRRATION (334

4. Elcctrical signal tests of frequency weightings
Weighting network response with relative to | kiz.

Cert. No. : ACL24416
Job No. : VC6BACH050
Pages  : 50f8

Frequency Deviation [rom various frequency weighling response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight i
Limits
63 0.0 0.0 0.0 2.0
125 0.0 0.0 0.0 <1.5
250 0.0 0.0 0.0 115
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 00 +1.0
2000 0.0 00 | w0 420
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightingy at 1 kHz
5.1 Frequency weightings at 1 kHz
Aaticipated Measured Deviated Acceprance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 940 94.0 0.0 £02
C - weight %4.0 94.0 0.0 £02
Flat 94.0 94.0 0.0 =02
5.2 Time weighting al [ kHz
Anticipated Measured Devialed Acceptance
Frequency value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94,0 94.0 0.0 +0.1
Slow 94,0 94,0 0.0 0.1
Leq 940 |  s40 0.0 0.0
6. Long - term stability
SLM Display | SLM Display | Devimed | Acecpiance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.3
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

454511 Siri X g Bangkok. 10700 Thailand
Tel+6624338331  Email: calibration@sithiphomeom

SITHIPORN

NSCTESLTIS 17025
CALIBRATION 0394

Cert. No. : ACL24416

Job No. : VC68AC0050
Pages : 6of8
7. Level linearity on the reference level range
Anticipated | Measured Deviated | Acceptance |
Value Value Value Limits [
(dB) () (d8) (dB) |
137.0 137.0 0.0 £1.1 |
136.0 136.0 0.0 +1.1 |
135.0 135.0 0.0 £1.1 |
134.0 134.0 0.0 1.1 |
133.0 133.0 0.0 + 1.1 ‘
132.0 132.0 0.0 £ 1.1
131.0 131.0 0.0 11 |
129.0 129.0 0.0 £1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 LIl
1140 114.0 0.0 £1.1
109.0 109.0 0.0 £1.1
104.0 104.0 0.0 £1.1 |
99.0 99.0 0.0 x 11 |
94.0 94.0 0.0 11 |
29.0 89.0 0.0 + 1.1 |
84.0 830 0.0 £1.1 |
79.0 790 0.0 L1 |
74.0 74.0 0.0 =1.1 i
69.0 69.0 0.0 11,1 |
64.0 64.0 0.0 +1.0 |
59.0 o0 | 0o +1.1 [
54.0 54,0 0.0 £1.1
49.0 49.0 0.0 +11
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 +1.1
4.0 4.0 0.0 £1.1
30.0 30.0 0.0 £1.1
290 29.0 0.0 £1.1
280 28.1 0.1 £1.1
27.0 21.1 0.1 £1.1
26.0 26.1 0.1 £1.1
25.0 25.1 0.1 £1.1
| SITHIPORN ASSOCIATES CO.,, LTD.
| 45-as\/1 sirinthom Road, Bangburmry, Bangptud, Bangkok. 10700 Thailand 3
. Tol +66 2433 8331 E£mail : calibration@sithiphormcom ::cu Br: nvg’::g:
| Cort. No. : ACL24416
Job No, : VC68AC0050
Pages : Bof8
10. Peak C sound level
Number of cycle Anticipaled Measured Deviated Acceptance
in Value Vaue, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB}
Continuous 130.0 1300 0.0 £3.0
One 1334 1334 0.0 £3.0
Number of cycle Anticipated | Measured Dovialed | Acocplance
in Value Value Value Limits
| test signal (dB) (dB} (dB) (dB}
Continuous 133.0 133.0 0.0 2.0
| Pusitive hall cycle 135.4 135.2 02 =
E Negative half cyele 1354 1352 0.2 +2,0
| 11. Overload indication
|
! Measured value ( dB ) Devialed Acceplance
| Paositive Negative Vilue Limits
! one-halfcycle | one-half cycle (dB) (dB}
| 89.5 89.5 0.0 +1.5
12. High level stability
SLM Display | SLM Display |  Doviated Acccptance
Frequency at jnitial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainry is based on a standard uncertainty multiplied by coverage factor & =2
95%

ing a lavel of of

or any value ing

Eod of Calibration Cerlificate

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45F451/1 Sirinthomn Road, Bangburnru, Bangplud, Bangkok, 10700 Thalland
Tel +6624330331  Email: calibration@sithiphom.com

SITHIPORN

LTSI 17028
CALIRRATION D1M
Cert. No, : ACL24416

Job No. : VC63AC0050

Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 *1.1
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dn)
130 29.0 289 0.1 1.1
9. Toue burst response
Time Tone burst Anticipated Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limils
Weighting (ms) (dB) (dB) (dB) (dB)
025 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 170 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 +1.0
Siow 2 8 108.0 108.0 0.0 1.5,-5.0
200 i 800 127.6 127.6 0.0 +1.0
T 025 1 99.0 98.9 N 1550
SEL 2 R 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 *1.0
SITHIPORN ASSOCIATES COQ,, LTD.
SITHIPORN

CALIBRATION LABORATORY

A51-451/1 £ nthorn Read, Bangbumry, Dangplud. Dangkek, 10702 Thatend
Tol +56 2432 8331

NS5 17023

£mail - calibra‘ieng@slihiphor com cannnanion a1z

Cert. No, : ACL24284
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 005971557 180398 /88168

ID No.: BKK _FS0993

Condition As Found : GOOD

ALS LABORAI'ORY GROUP (THATLANRD) CO,, LTD.

104 PHATTIIANAKAN 40, PIIATTHANAKAN ROAD,

KHWAENG PHATTIIANAKAN, KTIGT SUAN LUANG,
BANGKOK, 10250 THAILAND.

Customer :

Location :

Ambicnt Temperature : (23.043) °C
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) %

04 SEPTEMBER 2024
19 SEPTEMBER 2024
20 SePTEMBUR 2024

Received Date :
Calibration Date ;
Date of Issue :

Calibrated by : Nathakorn Pisutpaizan

Approved hy :

This certificate is issued in accordance with the requirements ol 18¢VIEC 17025 standard, may nel be reproduced

other than in full, exeept with the prior writien approval ol the head ol Calibration Laboratory.
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-351 Sinnthom Road Bangbumu, Bangpiud, Bangkok. 10700 Thailand
Tol 46824338331 Emoil’ calibration@sithlphorn com

SITHIPORN,
associdles i @
NSC-TISITIS 17025
CAUBRATION 0194

Cort. No. : ACL24284
Jub No. : VC67AC0149
Pages : 2008

Calibration Procedure CP-AC-01

Calibration Method :

This equipmen( was calibrated by follow on EC-61672-3 (2013) Stundard for sound level meter (SLM).

The SLM had tests 10 Acoustical and Electiical signul Lests of Ireyuency weighting with Anechoic chamber and Reference
Standard lnstruments. ] ) o

For tests rusults of each ilems were made by obscrvation of each Instruments display and also with SLM's display.

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

Instrument Model Serlal No. Cert, No. Duc Date
Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33s511B MY52302742 FF-0007-24 05-FEB-25
Digilal Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Diptal Multimeter J3461A MY53220076 EEL.BP 20/0267 IS-F.E.B-ZS
Digital Multimeter JH6IA MY60024273 EEL.BP 22/0267 lS-H:B-fS
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 lZ»l-:EB-ZS
Measuring Amplifier NA-42ZRAl 34560495 AA-3001-24 05-FEL-25

2. This result of calibration was found accurate as shown un date and place of calibrutivn for this calibrated flam only.

3. I'his certificate is frageable 1o Lhe i system of unit maintained at

3.1 National Instimie of Metralogy (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45+451/1 Serinthorn Rood, Fnn
Tul. 16624338331 Email

SITHIPORN/

e Bangplud, Largi ok, 10700 Thailand associates

NSC-TISITIS 17025

Cert. No. :  ACL24284
Jab No, VCETACD149
Page : 4ofR
Result of callbration ;
1. Absolute scositivity
Refercuce Measured Acceptance
Acouslic Signal Valye Deviation Limi,
(dB ) (dB) (dB) {dB)
93.9(93.94) 93.9 0.0 0.3

2. Self-penerated noise
2.1 Normal (est

Measured Value

2.2 The micruphene of the sound level meter was replaced by electricnl signal input device.

Frequency Weighting —|
Weighting (dB)
A - weight 10.8
C - weight 17.2
Floy 231

3. Acoustical signal (ests of frequency weightings
Meler free-fictd acoustic response at a level of 84 dB

Frequency Deviation from varivus frequency weighting respanse cune (dis}

Hiz) C-weight | A-werght Agcepiarod
Limils
125 00 0.0 “is
1000 0.1 0.1 o1 1.0
3000 09 09 08 =50

CALBRATIGN 0304

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sifinthorn Road, Bu
Tal 40624338331 Emall e

Bangplud,
ion@sithipha

10700 Thailand

Summary of Measurement Result ;.

SITHIPORN,

assaciates

RSCTISITS 17025
CAUBRAINN 0592

Cert. No. : ACL24284

Job No,
Papes

Uncertainty Maximunm-permitted
Porameter uncertointy of
(dB)
measurement (dB)
L. Absolute sensitiviry NA
generated noise 2 N/A
L signal tests of frequency weighti
i 125 iz o3 06
- 1000 He 0.3 0.6
8000 Flx 0.3 0.7
4. Elcetrical signal tests of freguency weiphtings
P i0tzwdk 03 V6
For>4 kHz (o 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Fregquency and fime weightings at | kHz 0.2 .2
6. Long - term siahility 0.1 0.1
7. Level lincarity on the refurence level range 0.2 0.3
8. Level linzurily including the level range control 0.2 0.3
4. Tone burst resposnsy 02 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 02 0.35
12. High level stability 0.1 01

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4525V Sirinthorm oad. Bangburmry, Bangpiid Rangkak, 10700 Thailund
Tel 46624336331 tmall: calibrotion@eilhiphom com

SITHIPORN

associaies

4. Electrical slgnal tests of frequency weightings

Weighting nerwork responsc with relative 1o 1 kilz,

: YC6TACDH149
1 3of8

NACTISLIS 13008
CALDRATION 5344

Cert. No, : ACL24284

Job Ne,
Pages

Frequency Deviation from various frequency weighting response curve (dit)
{(Hz) - Acceplance
Flat Ceweight A-weight L
Limits
63 0.0 0.1 0.0 2.0
| 125 0.0 0.0 00 1.5
Zr 0.0 0.0 0.0 1.5
500 0.0 0.1 0.0 £1.5
(000 0.0 0.0 0.0 11.0
2000 0.0 0.t 0.0 2.0
4000 0.0 0.0 o0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and fime weightlngs at | kHz
5.1 Frequency weightings at | kHz
Anticipated Measurcd Deviued Acceplance
Frequency Value Value Value Limits
Weighting (dB ) {dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C-weight 540 94.0 00 202
Flat 94.0 940 0.0 =02
5.2 lime weighling a1 | kHz
Anlticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting | tas)y (u8) (dB) (dB)
Fasl 54.0 94.0 0.0 +0.1
Slaw 94.0 94.0 00 =0.1
Ley 94 0 94.0 00 +0.1
6. Long - term stahility
SLM Display | SLM Display |  Deviated Acceptance
Frequency al initial at final Vaolue Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 940 940 0.0 103

1 VC67ACO0149
: 5of8
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1Siinthorn Recd Bangbumin Jangplud, Bungkok. 10700 Thailand
Tel +66 21338331 Ema - callbrotion@sitniphorn.com

SITHIPORN,
associales

NSC-TISI-TIS 17025
CAUBRATION 0394

Cert. No. : ACL24284

dob No. : VC67AC0149
Pages  : Gorg
7. Level lincarity on the reference level range
Anticipated Measured Deviated Acceplance

Value Value Valuc Limits
(dB) (dB) (dB) {dB)
137.0 (37.0 0,0 L1l
136.0 136.0 0.0 + 1.1
1350 135.0 0.0 = .1

| 134.0 134.0 0.0 £1.]
133.0 133.0 0.0 =11
132.0 132.0 0.0 2 1.1

1310 1310 0.0 ®11
129.0 129.0 0.0 =1.1
124.0 124.0 0.0 x 1.1
119.0 119.0 0.0 =11
114.0 114.0 0.0 z 1.1
109.0 109.0 0.0 =11
104.0 1040 0.0 =11 |
99.0 99.0 0.0 1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 =11

| 790 79.0 0.0 1.1
74.0 74.0 0.0 + 1.1
(9.0 69.0 0.0 +1.1
64.0 64,0 0.0 L1
59.0 59,0 0.0 +1.1
54.0 54.0 0.0 + L1
49.0 19.0 00 L1 |
44.0 4.0 0.0 £1.1
39.0 39.0 0.0 +1,1
340 34.0 0.0 =11
30.0 300 0.0 =11

L 29.0 289 -0.1 L1
28.0 279 0.1 +1.]
27.0 269 -0.1 + 1.1
260 | 259 -0.1 1.1
25.0 249 -0.1 +1.[

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN; 1A\

451-451/1 Sirinthorn Rood, Bangbumu Bangplud, Bangkok, 10700 Thalland associates

Tei 765 2433 8331 Email - calibrolion@sithiphorn com MNAC-TIN-TI 19075

CAMEAATION 0338

Cert. No, : ACL24284

Job No. : VC67ACO149
Puges  : BofB
10, Penk C sound level
Number of cycle Anticipated Mensured Deviated Acceptance

n Value Value, Lepeak Value Limits
test signal (dB) (dB ) (dB) (dB)
Conlinuous 133.0 133.0 00 =30
One 1364 136.4 0.0 =3.0

Number of eycle Anticipaled Measured Deviuled Aceeplance

n Value Value Value Litnits

test signal (dB) {dB) (dB) (dB )
Conlinuous 133.0 133.1 0.1 2.0
Posilive hull cyele 135.4 135.2 1.2 2.0
Negative halfcycle 1354 135.2 -0.2 +2.0

11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negalive Value Limils
one-halfeycle | one-halt'cycle (dB) (dB)
89.6 89.6 0.0 +1.3
12. High level stability
SLM Display | SLM Display Deviated Acceplance

Frequency atinitial at final Valiee Limits

Weighting (dB) (dB) (ds) (dB)

A - weight 137.0 137.0 0.0 =03

“I'he reported unceniainly is based on a swndard uncertainty multiplied by coverage factor &

or any value following calculation,providing a lavel of ofapp ly D5 %

End of Calibralion Certificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN, |
451451/l Sinntharm Rood. Bangbumi i Bangplud Bangkok. 10700 Thailond associates
Tel +6652433 8331 Emalil: cu: ibration@sithiphorn com NACTIRTIS AT
CAURR, N EEM
Cert. No. : ACL24284
Jab No. 1 VCGTAC0149
Pages : 7of8
|
8. Level linearity Includlng the level range control |
|
|
Anlicipated Measured Deviated Accepruice
Range Value Value Value Limils
(dB) (dB) (dB) (dB)
130 94.0 94,0 0.0 1.1
Auticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB } (dB) (dB) (dB)
130 30.0 29.9 0.1 =11
9. Tone burs( response [
Time Tone burst Anticipated Mcusured Deviated Acceplance |
duration, Tb | Cyele Value Valye Value Litmits |
Weighling {ms) (dB) {dB) (dB) {dB)
0.25 | 108.0 108.0 0.0 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0:-2.5
200 300 134.0 134.1 0.1
! 8 108.0 108.0 0.0
Slow
200 800 127.6 127.6 0.0
.25 1 99.0 98.9 -0.1 [.5:-5.0
SEL 2 8 108.0 108.0 0.0 1.0:-25
200 800 128.0 128 1 '3} =10
|
1
|
v,
SITHIPORN ASSOCIATES CO., LTD. <&,
ITHIPORN :
CALIBRATION LABORATORY s e
A, 1]
81-451/1 Sirinthomn Road, Bangbumu, Bangplud, Bangkok, 10700 Thailand °<’-:|:'\- o |
Tel +66 2432837 €mall: catibration@sithiphom.com E
Cert. No. : ACL24344
Papges 1of8
- . -4
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufactarer : RION
Model - 'NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00597156 / 170403 /72904
ID No.: BKK FS0994
Condition As Found : GOOD |
1
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. |
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, [
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, |
BANGKOK, 10250 THAILAND. I|
|
g o |
Location : = . RIVICW BY Jinadont / |
Ambient Temperature : (23.0 £3) C |
Pressare : (1013 £3) kPa |
Relutive Humidity : (500 £20 ) % APPROVTD BY g |
R . 01 NOVEMBER 2024
Received Date : N sreroar parr 12711425
Calibration Date : 12 NOVEMBER 2024
Date of Issue : 13 NOVEMBER 2024
Calibrated by : Nathakorn Pisutpaisan
Approved by :
‘I'his certificale is issued in d with the af ISOMEC 17025 standard, may not be reproduced |

other than in tull, except with the prior written approval of the head of Calibration Laboratory.
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

45+45i Sirinthom Road, Bangbumru, Bangplud, Bangkok 10700 Thailand
TeL+3024338331  Emai :ealibrarion@sithiphorncom

SITHIPORN

NSC-TISHTIS 17025

Calibration Procedure : CP-AC01

Cert. No.
Job No.
Pages

: ACL24344

: 2018

CALPEHATION 0134

: VC68AC0027

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

4814591 sirinthamn Read, Bangburmu, Bangplud, Bangkok 10700 Thailand
Tol +68 2433 B33 Email : calibration@sithiphormeom

SITHIPORN

Summary of Measurement Result ;

Calibration Method : |
|
This equipment was calibrated by follow on TEC-61672-3 (2013) Standiucd lor sound level meter (SLM). | | Uncertainty MaxImum—permitted
The SLM had tests (o Acoustical aud Electrical signal tests of frequency weighting with Anechoic chamiber and Reference [ [ Parameter o uncertainty of
Standard Instruments, [ ! i) measurement (4B)
For tess results of cach jLems were made by observation of cach Instruments display and also with SL.M's display. | | I. Absolute sensitivity 02 WA
| 2. Sclf-generaled noise 02 N/A
Condition of this result of calibration ; 3. fcal signal tests of & hings
1. Referenee Standard nstruments © 125 Hz 0.3 0.6
Instrument Model Scria] No, Cert. No. Duc Date : | 1000 Hz 0.3 0.6
‘Wavelorm Generalor 33210A MY48017076 EF-0009-24 05-FEB-25 31 8000 Hz 03 0.7
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-1'EB-25 ‘ 4. Clecirical signal tests of frequency weighlings
Digital Multimeler 33461A MY53220104  ERL.BP 21/0267 13-FER-25 | For 10Hz to 4 Kz 03 0.6
Digital Multimeter 33461A MY53220076  EEL,BP 20/0267 15-FEB-25 | Fot> 4 kHz to 10 kil 03 01
Digital Mtltimeter 34461 MY60024273  EEL.BP22/0267  15-FEB-25 o For > 10 kE7 1o 20 kHz 03 0
Programmabic Altenuator MAT-1070 62100114 EF-0008-24 05-FEB-25 | | 5. Frequency and time weightings at I kHz 02 0.2
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25 11 6. Long - term stability 0.1 0.1
. " SO 11 . il -
Mcasuring Amplifiec NA42KAT 34560495 AA-3001-24 05-F1:3-25 |I j 7. Level lincarity on the reference level rmnge 02 03
{ i ily i i e .2 0.3
2. This resul of calibration was found accuratc as shown on date and place of calibration for this calibrated item only. | £ Level lincarily ineluding the levol mnge cantrol >
1 S . 3 ~ R H 9, Tonc burst responsc 0.2 0.3
1 3. This certificate is traceable (o the system of unil at:
| ) ’ ) 10. Peak C sound level 02 0.35
| 3.1 National Institute of Metrology (Thailand). ) [ 11, Overload indication 02 025
3,2 Thailand Institute of Seientific and Technological Research (TISTR), I 12. High level stahility o o1
|
SITHIPORN ASSOCIATES CO., LTD. 'I SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN |  CALIBRATION LABORATORY SITHIPORN
1
45F451f1 Sirinthom Road, Bangbumu, Bangplud, Bangkok, 10700 Thailand ] : l 45+ 481/t SIrinthom Road, Bangbumru, Bongplud, Bangkok, 16700 Thailand :
Tel +66 2433 8331 Emall : calibration@sithiphomecom ;‘u;:'::::: 'I Tel, +66 2433 B33l Emall: calibration@sithiphorn.com
t Cert No. : ACL24344
et Actad JobNo. : VC68ACD02T
JobNo. : VC68ACG0ZT i e TIS
Page : 4ofE )
" 4. Electrical signal tests of frequency weightings
Result of calibration = ‘Weighting petwork responsc with relative to I kHz.
1. Absalute sensitivity Frequency Deviation from various freq ighting response curve (dB)
| | Hz Acceptance
! Roference Measured Acceplance | (Hz) Flat Coweight | A-weight va ;
| Acoustic Signal Value | Doviation Lt | e
| (dB) (a8) (aD) (dB) 63 0.0 .1 0.1 220
| 93.9(93.94) 939 03 125 0.1 0.0 0.0 %15
| 250 0.0 0.0 0.1 £1.5
| 2. Self-generated noise 500 0.0 0.0 0.1 £1.5
2,1 Normal test 1000 0.0 0.0 0.0 1.0
Measured Value 2000 0.0 0.u 0.0 +2.0
(dB) 4000 0.0 0.0 0.0 +3.0
13.8 8000 0.0 0.1 0.1 5.0
2,3 The microphone of the sound level meter was replaced by electrical signal input devica, 5. Frequency and time weightings 2t 1 kllz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (dR) | =
- | Anticipated Measured Deviated Acceptance
A~ weight 23 I Frequency Vatue Value Value Limits
e o | Weighting @) | @) | s | s
= 1 A - weight 94.0 94.0 0.0 £0.2
| | —
3. Acoustical signal tests of frequency weightings 1 C weight 940 30 9.0 02
Meter free-Gield acoustic response ot a fovel o 81 i3 | Flat £alll 2.0 AR 20
Frequency Teviation (rum variuas frequency weighting rponse curve (dB) | | 5.2 Time weighting at 1 kHz
:2) Flat Coweight | A-weight A‘E?"'_":“ N Auticipated | Measured | Deviated | Accoptance
— — — l'"l"s 1 Frequency Value Value Value Limits
; - : 1 Weighting (dB) (dB) (dB) (dB)
1000 0.1 0.1 = 1.0 11
3000 = 8 e 0 [ | Fast 94.0 94.0 0.0 £0.1
. | Slow 94.0 94.0 0.0 +0.1
‘ 1 Leq 94.0 94.0 0.0 +0.1
||
i | 6. Long - term stability
11 SLM Display | SLM Display | Deviated | Acceptance
| Frequency at initial at final Value Limits
H Weighting (d8) (dB) (dB) (dB)
| I A - weight 94.0 94.0 0.0 £0.3
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SITHIPORN ASSOCIATES CO., LTD.

AI |

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

Ihe repurted uncertainty is bascd on o standard unccrtainty multiplicd by coverage factor & =2

of

orany value iny

g lavel of

P

y 95 %

CALIBRATION LABORATORY SITHIPORN; JAN SITHIPORN
46451 Sirinthom Road, Dangburnny, Bangplud, Bangkok. 10700 Thailand A55ACELTON X 45t4511 Sirmthom Road, Bangbumry, Bangpiud, Bangkok, 10700 Thailand ASSOCH 5
e 9 ithi NSC-TESETIS 1725 | il : calibratic ithi MACTEL T TTO2S
Tel +66 2433 8331 Email: calibration@sithiphorm.com maw“:nlm i | Tel +66 2433 8331 Email : calibration@sithiphom.com o ] |
Cert. No. : ACL24344 1 Cert. No. : ACL24344
Job No. : VC68AC0027 [ | Job No. : VC68ACU027
Poges  : GofR ! Pages : 7of§
7. Level linearity on the reference level range I |
Anticipated Measured Deviated Acecptance | 8. Level linearity including the level range control |
Value Value Value Limits - = |
Anticipated | Measured | Deviated | Acceptance
(4B) (dB) (dB) (a8) . =, - 1 |
137.0 137.0 0.0 £1.1 | 2 ue ue aliie Limits |
136.0 136.0 0.0 + 11 | (dn) (d8) (d8) (d8) |
1350 135.0 0.0 L1 | 130 94.0 94.0 0.0 1.1
134.0 134.0 0.0 £1.1 |
133.0 133.0 0.0 #1.1 | Anticipated | Measured | Deviated | Acceptance |
1320 1520 00 ] Range Value Value Value Limils |
131.0 131.0 0.0 £11 |
129.0 129.0 0.0 x11 (dB) (dB) (d8) (ds) |
124.0 124.0 0.0 PER] | 130 29.0 29.0 0.0 £1.1
119.0 119.0 0.0 £1.1 | i
114.0 114.0 0.0 £1.1 9. Tone burst response
:gg izg g g : i: Time Tone burst Anticipated | Measured Deviated | Acceptance
> - - | duration, Th Cycle Value Value Value Limits
99.0 99.0 0.0 £1.1 Weightiag
o1 540 o0 T : (ms) (d8) (d8) (48) (d8)
89.0 29.0 00 L1 | 025 1 108.0 1079 0.1 5;5.0 |
84.0 4.0 0.0 IR ki Fast 2 8 117.0 117.0 0.0 1.0:-25 |
79.0 79.0 0.0 £1.1 | 200 800 134.0 134.0 0.0 £1.0 :
74.0 74.0 0.0 %11 | S 2 8 108.0 108.0 0.0 5;5.0 |
W 1
69.0 69.0 0.0 x11 200 800 127.6 121.6 0.0 £1.0 |
64.0 64.0 0.0 +1.1 | 025 1 99.0 98.9 0.1 5:-5.0 |
52.0 290 00 211 SEL 2 3 108.0 108.0 0.0 0:-25 |
et2¢-0 40 00 Lok 200 800 1280 1280 0.0 1.0 [
49.0 49.0 0.0 £1.1
44.0 4.0 0.0 £1.1 |
39.0 39.0 0.0 £1.1 |
34.0 34.0 0.0 1.1 |
30.0 30.0 0.0 £11 |
29.0 29.0 0.0 +1.1 |1
28.0 28.0 0.0 £1.1 |
27.0 27.0 0.0 £1.1 ||
260 26.0 00 £1.1 11
25.0 25.0 0.0 +11 |
|
[ | " |
| { sz= |
| 1
11 1
| o |
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD. ‘% [
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIP RN, Siacima
i B
451451/t Sirinthom Road, Bangburm©u, Bangplud, Bangkak, 10700 Thailand As50Ciales - 451- 451{1 sirinthom Read, Dangiume, Bangpiud, Banglek, K700 Thatand {g{\‘*\( e AT O
Tel +66 2433 8331 Email : calibration@sithiphomecom NSC-TIS-TES 17025 | Tel 16824330331 Emall: callbration@aithipham.com i b tore]
CALBRATION 1354 |
k |
Cert'NoNTACT:24344 | Cert. No. : ACL24345
JobNo. : VC68AC0027
| Pages 1of8
10, Peak C sound level s [ 8ors | | - 3 3113
b REIE Sanid g [ | Calibration Certificate
— - |1
Numbelr of cycle Anticipated Measured Deviated Acceptance 1 | Equipment : SOUND LEVEL METER
| in Value Value, Lepeak Value Limits factw A RION
| test signal (dB) (dB) (dB) (dB) MannScturer; |
| Conlis 130.0 130.0 0.0 +3.0 Model : NL~42 / Microphone UC-52 / Preamplifier NH-24 |
| One 133.4 1334 0.0 +3.0 | Serial No.: 00597159 / 180402 /88172 |
| ID No.: BRK. FS0995
| Number of cycle Anticipated Measured Deviated Acceptance i1 |
| in Value Value Value Limits | | |
| test signal (dB) (dB) (dB) (dB) | [
| Continuous 133.0 133.0 0.0 +2.0 | Condition As Found : GOOD |
[ Positive half eycle 1354 1352 02 420 | [ [
[ Negative half oycle 135.4 1352 02 20 | Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. [
| [ 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
| 11, Overload indication | KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
| | BANGKOK, 10250 THAILAND.
i Measured value ( dB ) Deviated Acceptance |
| Positive Negative Value Limits ‘ | Location : =
| onc-half cycle | onc-half cycle (dB) (dA) Ambient Temperature : (230 +3) o I
| 89.5 89.5 0.0 1.5 | | Pressare : (1013 £3 ) Pa |
| |
| | Relative Humidity : (500 £20 ) %
| 12. High level stability i
i | ived Date : 01 NOVEMBER 2024
SLM Display | SLMDisplay | Devisted | Acceptance [ Recelved Date
Frequency at initial t final val, Limits | Calibration Date : 12 NOVEMBER 2024
o " ° ' il | Date of Issue : 13 NOVEMBER 2024
Weighting (dB) (dB) (d8) (dB)
A - weight 137, 137, X . -
| weighi 37.0 7.0 0.0 +0.3 ‘ ‘ Calibrated by : Nethakom Pisutp
‘ | |
|
1
. || ,
| | Approved by :
|

End of Calibration Certificate

This certificate is issued in accordance with the requirements of ISO/TEC 17025 slandard, may nol be reproduced
other than in full, except with the prior writien approval of the head of Calibration Laboratory.
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

|
| SITHIPODRN | SITHIPORN
| 4514511 Sirinthom Road, Bangbumru, Bangplud. Bangkok. 10700 Thailand - o 1 4514511 Sirinlhom Road, Bangbumru, Bangplud, Bangkok. 10700 Thailond A e
Tel+6624338331  Email: calibralion@sithiphern.com | TeL+8624338331  Email: colbration@sithiphomeom foriietiiied
' [
Cert. No. : ACL24345 ' CercNo. ¢ ACL2A515
Job Ne. : VC68ACH027 Job No. : VC68ACUH027
| Pages i 208 Pages  : Jof8
Calibration Procedure : CP-AC-01
| Summary of Measurement Result :
Calibration Method :
This cquipment was calibraled by follow on LEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permitted
The SLM had Lests 1o Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Referen Tarameter a8 uncertajoty of
Standard Instruments- @B) measurement (dB)
For fests results of each items were made by observation of cach Instrumeats display and also with SLM's display. i 1. Absolute sensitiviry 0.2 N/A
| 2. Sclfgeneraled noise 0.2 NA
Condition of this result of calibration : K 3. ical signal tesis of
1. Reference Standard Instruments : | 125 Hz 0.3 0.6
Instrument Model Serial No. Cert. No. Due Date | 1000 Lz 03 0.6
‘Waveform Generalor 33210A MY48017076 EY-0009-24 05-FEB-25 II 8000 11z 03 0.7
Wavelorm Generator 3351IB MY52302742 EF-0007-24 05-FEB-25 I 4, Electrical signal tests of frequency weightings
Digilal Multimeter 334614 MY53220104 EEL.BP 21/0267 13-FEB-25 | For 10 Hz lo4 kHz 0.3 0.6
Digital Multimeter 33461A MY353220076 EEL,BP 20/0267  15-FT-B-25 For>4 kHz o 10 kHz 03 0.7
Digital Multimeter 344614 MY60024273  ELL.BP 220267 15-FEB-25 For > 10 kHz (0 20 kHz 03 1.0
Programmable Attenuator MAT-1070 62100114 EF-0008-24  05-FEB-25 5. Frequency and time weiphtings at 1 kHz 02 02
Condenser Microphuns 4180 2977900 AA-100124  12-FEB-25 | 6. Loag - term stability o1 01
Measuring Amplifier NA42KAl 236005 AA3WI24  05FEB25 ! 7. Level linearity on Lhe reference level range 02 0.3
} ! lincarity including the level ! 02 0.3
2, This result of calibration was found aceurate as shown on date and place of calibration for this calibrated item oaly. | . Levol linoarity meluding the lovel rnge control
3. This certificate is traceablc to the intemational £ unit caintained at pions burst ropanse — e
. 1 <
is ceriificate 1s tras c to the in atonal systcrn of unit mointmwine 10. Peak C sound lovel 02 0.35
3.1 National Institute of Metrology (Thailand). 11. Overload indication 0.2 025
32 Thailand Institute of Scientific and Technological Research (TISTR). ] 12. High level sishility o1 o1
|
|
|
|
|
1
1
|
|
|
- |
| = - =
T
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN |
454511 sirinthorn Road, Bangbumu, Bangplud, Bangkok, 10700 Thailand ] : 45F4851ff Sirinthom Road, Bangbumru, Bangplud, Bangkok, 10700 Thalland LA D
Tol +66 2433 8331 Email : calibration@sithiphomcom a"f‘u‘xn'g“‘zz Tel +86 2433 8331 Emall: calibration@sithipharm.com ,'ﬁﬁ,',‘f:,.“.f,“{,‘;ﬁ
Cert. No. : ACL24345
CerLNa. = ACL24345 JobNo. : VCGBAC0027
Job No. VC6BACH02T
Pages : Sol¥
Page i 4of8 N . Aty
4. Electrical signal tests of frequency weightings
Result of calibration ;. ‘Weighting network response with relative to 1 kHz.
1. Absolute scositivity Frequency Devialion fom various frequency weighting response curve (dB)
(Hz) : . Acceptance
Reference Measured Acceptance Flat C-weight A-weight Limits
Acoustic Signal Value Deviation Limit - — _Il.’2n‘0
(dB) (dB) (dB) (4B) 63 0.1 0.1 0.1 .
93.9 93.94) 939 00 203 L) 01 20 01 =1
250 0.0 0.0 0.1 15
2. Self-generated noisc 500 0.0 0.0 0.1 *1.5
21 Nonmal tast 1000 00 0.0 00 +1.0
Measured Valuc 2000 0.0 0.0 0.0 +2.0
(dB) 4000 0.0 0.0 0.0 13,0
LY 8000 0.0 0.0 0.1 +5.0
2.2 The rmicrophonc of the sound level meler was replaced by eloctrical signal input device, 5. Frequency and time weightings at 1 kHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (d8) Anticipated | Measured | Deviated | Acocptance
I ) Frequency Value Value Value Limits
C - weight 209 Weighting (dB) (dB) (dB) (dB)
Flat 264 3
A - weight 94.0 94.0 0.0 +02
3. Acoustical signal tests of frequency weightings € - weight 240 240 o0 = O'j
Meter free-field acoustic response at a level of 84 dB Flal 4.0 240 - =02
! Frequency Devistion from varous frequency weighting response curve (dR) 5.2 lime weighting at | kHz
| Aeceoian : : -
(Hz) Flat Cweight | A-weight “L“’ Als“ Auticipated | Mecasured | Deviated | Acceptance
AT
Frequency i
125 02 0 03 15 Weighth Value Value Value Limits
1000 0.1 0.1 0.l £10 g (dB) (dB) (dB) (dB)
| 8000 24 25 25 5.0 Fast 40 el 20 x01
i Slow 94.0 94.0 0.0 +0.1
| Leq 94.0 94.0 0.0 0.1
|
6. Long - term stability
SLM Display | SLM Display Deviated Acceplance
Trequency at iyitial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

ﬂ
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

a5k-a51h1 Sirinthorn Read, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel +66 24338331 Email: calibration@sithiphom.cam

SITHIPORN

NSC-TISHTIS 17025
CALIBRATION [354

7. Level inearity on the reference Ievel range

Cert. No. © ACL24345
Job No. : VC63AC0027

Pages i Gof8

Anticipated | Measured Deviated | Acceptance
Value Value Value Limits |
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 *1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 £1.1
1340 134.0 0.0
1330 132.9 0.1
1320 131.9 0.1
131.0 130.9 0.1
_ 1290 00
124.0 0.0
119.0 0.0
| 114.0 114.0 0.0
| 1090 109.0 0.0
; 104.0 104.0 0.0
| 99.0 99.0 0.0
| 94.0 94.0 0.0
| 89.0 29.0 0.0
84.0 24.0 0.0 1.1
| 79.0 79.0 0.0 +1.1
| 74.0 74,0 00 =Ll
| 69.0 69.0 0.0 £1.1
| 64.0 64.0 0.0 +1.1
| 59.0 59.0 0.0 1.1
540 54.0 0.0 £1.1
49.0 49.0 0.0 =11
4.0 4.0 0.0 +1.1
39.0 39.0 0.0 1.1
340 34.0 0.0 £1.1
30.0 30.1 0.l +1.1
29.0 29.1 0.1 £1.1
28.0 28.0 0.0 *1.1
27.0 27.1 0.1 1.1
26.0 262 02 +1.1
25.0 25.1 0.1 *1.]
SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY SITHIPORN
45k451| Sifinthormn Road, Bangburnru, Bangplud, Bangkok, 10700 Thalland 1 o
Tal +66 2433 B331 Email : calibration@slithiphorncom mzﬁ
| Cert. No. : ACL24345
JobNo. : VC68ACE027
Pages : 8ol8
10. Peak € sound level
| Number of cycle Anticipated Meusured Devialed Acceplance
| in Value Value, Lepeak Value Limits
| lest signal (dB) (dB) (dB) (dB)
| Continuous 130.0 130.0 0.0 +3.0
| One 1334 1334 0.0 £3.0
|
| Number of cycle Antcipated | Measured Deviated | Acceptance
n Value Value Value Limits
test signal (dB) (dB} (drR) (dB)
| Continuous 1330 133.0 0.0 £2.0
| Positive half cycle 1354 135.1 0.3 £2.0
Negative half cycle 1354 135.1 0.3 42,0
| 11. Overload indication
| Measured valuc ( dB } Deviated Acceplance :
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 +1.5
| 12. High level stability
|
| SLM Display | SLM Display | Deviated Acceptance i
| Frequency at initial at final Value Limits |
| Weighting (dB) (dB) (dB) (dB) |
'; A - weight 137.0 137.0 0.0 0.3 |

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

or any value ing ing o lavel of

End of Callbration Certificate

d: ol

ly 95 %

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN  1/A)
451-451/1 Sirinthorn Road. Bangbumru, Bangplud, Bangkok. 10700 Thailand
Tel +36 2433 8331 Email : calibration@sithiphorncom ;‘u;“":"‘:':;‘;:
Cert No. : ACL24345
Job No. : VC68AC0027
Pages : Tof8
& Level linearity including Lhe level range contrul
Anticipated Muasured Deviated Acceptance
Range Value Value Value Limits
(dB) (dR) (dB) (dB)
130 94.0 94.0 0.0 =11
Anticipated Measured Deviated Acceptance
Range Value Value Valuc Limits
(dB) (dB) (dB) (dB)
130 29.0 29.1 0.1 =1.1
9. Tone burst response
" Time Tone burst Anlicipated | Measured | Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (4B)
025 0 108.0 107.9 0.1 1.5;-50
Fast 2 8 117.0 117.0 0.0 0;-25
200 800 134.0 131.0 0.0 +1.0
Slow 2 3 108.0 108.0 0.0 L5;-5.0
200 8O0 127.6 127.6 0.0 110
025 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 L0B.0 108.0 0.0 1.0:-2.5
200 800 128.0 128.0 0.0 +1.0
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY 2L FORN;

251-451/1 Siinthain koad, Eangbunir, Bargplia, Bangkak, 19700 Tnaland

To 81311020

Equipment :
Manufacturer :
Model :

Serial No.:

LD No.:

Condition As Found :

CAUORATION w32

Cart. No. : ACL24261

Pages

Calibration Certificate

SOUND LEVEL METER

RION

NL-42 # Microphone UC-52 / Pycamplifier Nti-24
00597161/ 18004 /&31744

BKK FS0996

GOOD

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

Location : e

Ambicnt Temperature : (23,0 213 ) £C

Pressure : (1013 13) kPa

Relative Humidity : (500 +20) Y%

Reccived Date @
Calibration Date :

Dute of Issue :

Calibrated by

Approved by :

0¥ AUGUST 2024
23 AUGUST 2024
26 AUGUST 2024

Nathakom Pisurpuisan

loly

This certificare is issued in accordance with the requirements of LS(VIEC 17025 siandard, may not bé reproduced

atlics than in full, except wilh the prior writien approyal of'the head of Calibration Laboratory.
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45145}/l Srinthorn Road, Bongbuniru. Bangplud, Bangkok, 10700 Thailand
Tel 46824338331 Email: calibrauon@sitiuphorn com

SITHIPORN)
associates -

NSCTISITIS 17025
CANGRATION 0334

Cert. No.
Job No.
Poges

: ACL24261
= VC67AC0139

s 2008

Calibration Procedure : CP-AC-01

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

The SLM had tests 10 Acoustival and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by obscrvation of cach Insiruments display and also with SLM's display,

Condition of this result of calibration :

L. Reierence Standard Instruments :

Instrument Maedel Serinl No, Cert, No, Due Date
Wavelorm Generator 33210A MY48017076 EF-0009-24 05-FEB-25
Wavefonin Generalor 335118 MY52302742 EF-0007-24 05-FEB-25
Digitu Multimeter 33461a MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY53220076 ECL.BP 20/0267 15-FEB-25
Digital Multimeler 34461A MY§0024273 EEL.BP 22/0267 15-FEB-25
Programmable Atienuator MAT-1070 62100114 iF-0008-24 05-FEB-25
Condenser Micruphone 4180 2977900 AA-1001-24 12-FFR-2§
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is truceable to the i

system of unit at:
3,1 National Lnstiture of Metrology (1 hailand).

3.2 Thailand Institute ot Scientitic and Technological Research (TISTR),

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 4511 sirinthomn Road, Bangburnru, Bangplud, Bangkok, 10700 Thalland
Tel +06 2433 8331 tmail: calibration@sithiphom com

SITHIPORN,
associates . ;

CALIBRATRON G534
Cert. No. :  ACL24261
Jab No. VCB7ACDIA9
Page : 40f8
Result of calibration :
1. Absolute sensitivity
Referenee Measured Agceplance
Acoustic Signal Vulue Deviation Limit
(dB) (dB) (dB) (dB1
93.9(93.94) 939 0.0 +0.3

2, Self-generated nolse
2.1 Normal test

Measured Value
(dB )
i54

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

Frequency Weighting,

Weighting (dB)

A - weight 1.6

C - weight 177
Flul 23.6

3. Acoustical signal tests of frequency weightings
Merer free-field acouslic cesponse at a level of 84 dB

Frequency | Devialion fiom various fiequency weiphting response curve (dB)
fiz) Tlat Coweight | A-weight Aeseptance
Limits
125 0.2 0.2 02 % L3
1000 ol 0.1 0.1 [0
8000 0.7 0.7 0.7 5.0

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45+461/1 Sirinthom Road. Bangburmru, Bangplud. Bangkok, 10700 Thailand
Tcl +6524338331  Emoi: cafibration@sithipharn com

SITHIPORN;
associates

NSCTISITS 17025
CALIBRATION 0394

Cert, No, : ACL24261
Job No. : VCG7AC0139
Pupes i Jof8

Summary of Measurement Hesult 3

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity Y N/A
2. Selfgencrated naise 0.2 N/A
1A ical signal tests ot y

125 He 0.3 0.6
1000 Hz 0.3 0.6
8000 Iz 0.3 0.7

4, Elcctricul signal lests of frequency weichtings
For 10 He to 4 kHz 0.3 0.6
For >4 kHz 10 10 kHz 0.3 0.7
For > 10 kHz 10 20 kHz 0.3 1.0
5. Frequency and time weightings nt | kHz 0.2 0.2
6. Long - term stability 0. 0.1
7. Level linearity on the reterence level range 0.2 0.3
3. Level lincarity including the level mnge control 0.2 0.3
9, Tane burst response 0.2 0.3
10. Peak C sound level 02 0.35
i L. Overload indication 0.2 0.25
12. High level stability 0.1 u.l

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4BH4B1{1 Sirinthorn Road Bangbumru, Bangplud. Bangkek. 10700 Thailand
Tel+6624336331  Emal . calibration@-ithiphomeam

SITHIPORN;

associales

CALIBRATION 0334

Cert. No, : ACL24261
Job Ne. : VCG7AC0139

Pages : SofB
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative (o | kHz.
Frequency Devialion from various frequency weighting response curve (dB)
(Hz) Flat Coweight | A-weight ASEERINeE
Limits
63 0.0 0.1 0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 00 0.0 .5
500 0.0 0.0 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 *2.0 N
4000 0.0 0.0 0.0 £3.0
8000 00 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings al U kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Valug Limits
Weighiing (dB) (dp) (dB) (dn)
A - weight 94.0 94.0 0.0 =02
C - weight 94.0 94.0 0.0 =02
k. Flat 94.0 94,0 0.0 +0.2
5.2 Tine weighting ut | kHe
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (4B) (dB} (dB ) (du)
Fasl 94.0 940 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leg 940 94.0 0.0 =01
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency atinitial at final Value Limits
Weighung (d8) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 =0.3

WELTISLTIA 173025
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SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN: 1/A) CALIBRATION LABORATORY SITHIPORN
4b1-as)f1 SrNthorn Road, Bangbumru Bungplud Bangkok, 10700 Thaland assaciates 1 45k451f1 Sirinthorn Roal Rengbumn, Rangplud Rangkek, 10700 Tharland associates s |
161 - 18 2433 8331 tma : calibration@sithiphorn com MSCARTS 1T02E 1ol +68 2433 R33] Frail” calibration@ ithiphorn com G TH T 12005 |
CALM=ATION 0198 CALMAATION 039 |
|
CerL. No. : ACL24261 I Cert. No. : ACL24261 |
Job No. : VCGTAC0139 | Job No. : VCG7TACN139 '
.t |
Pages : 6ofB | Pages : 7of8 |
| |
7. Level lincarity on the reference level range |_ i
| |
1 . - . N |
Aniicipated Measured Deviated Acceptance | 8. Level linearily including the level range control
Value Value Value Limits 1 Anticipared Measured Deviated Acecplance
(dB) (dB) (dB) (dB) | Range Value Value Value Liinits
137.0 137.0 0.0 +1. [ (aB) (dB) (dB) (dB)
36.0 36. . =1 |
L8l LT 00 LI 130 94,0 94.0 00 11
135.0 135.0 0.0 =11 |
134.0 134.0 0.0 1.1 |
133.0 133.0 0.0 1.1 i Anticipated Measured Deviated Acceptance
1320 132,0 0.0 ibl | Range Value Value Value Limits
1310 1310 0.0 + 1.1 (B) (dB) (dB) (dB)
1290 200 00 =k 130 29.0 0.1 0.1 211
124.0 1240 0.0 + 1.1
119.0 119.0 0.0 *[.1
114.0 114.0 0.0 = L1
100.0 109.0 0.0 =11 9, Tone burst response
104.0 104.0 0.0 =11 | Time Tone burst Auticipated Measured Deviaed Acceplance
99.0 99.0 0o =11 | duration, Th Cycle Value Value Value Limils
94.0 94.0 0.0 + 1.1 | Weighling (ms) (dB) (dB) (dB) (dB)
£9.0 29.0 0.0 21 | 0.25 1 108.0 1079 0.1
54,0 54'0 %0 =Ll | Fast 2 8 17.0 17.0 0.0
79.0 -0. +1 |
89 L Ll | 200 800 134.0 134.0 0.0
10 kel 22 2 [ 2 8 1080 103.0 00
69.0 69.0 0.0 1.1 Slow . . s
4.0 3.9 o1 11 200 800 127.6 127.6 0.0
=0 390 o0 = 0.25 1 99.0 93.9 0.1
54.0 530 0.1 L1 SIL 2 3 108.0 108.0 0.0
49.0 489 0.1 + 1.1 200 800 128.0 128.0 0.0
44,0 4.0 0.0 =1.1
39.0 38.9 -0.1 + .1
34.0 34.0 0.0 =11
30.0 30.0 0.0 =11
29.0 29.0 0.0 1.1
28.0 28.0 0.0 = L1
27.0 27.1 0.1 1l
26.0 26.1 0.1 + 1.1
25,0 25.1 0.1 £1.1 |
SITHIPORN ASSOCIATES CO,, LTD.
SITHIPORN ASSOCIATES CO,, LTD. 4 CALBRATION LABORATORY SITHIPORN
CALIBRATION LABORATORY SITHIPORN = |
N / 451 4511 Sirnthom Rood, angbumry, Bangphud, llangkok, 10700 Thalland
4514511 S ranthaen Rod, Dangsurme, 4, Bongkok, 10700 Thatland associates ] s el edilbrodonmaiihom.com
Tol +6G 24338331 Emay calibration NSC-TIATES 17025 i
CALIBRATION 0331
Cert. No, : ACL24261 Cert. No. : ACL24353
Job No. : VCETACU13Y Pages : lof8
Poges : 8of8 . . -
10, ¥k € sound tevel Calibration Certificate
Number of eyele Anticipated Measured Devinled Acceplance | Equipment : SOUND LEVEL METER
in Value Vulue, Lepeak Value Limits | Manufactarer : RION
i |
fcstsignal (ds) (dB) (dB) (d8) | Model : NL-42 / Microphane UC-52 / Preamplifier NH-24 |
Continsous 1300 130.0 0.0 +3.0 | . 0059 /180406 /8R176 ]
One 1334 133.3 0.1 3.0 | SerialNo.; 7163 b
1D No.; BKK FS0998
Number of cycle Anticipated Measured Devialed Acceptance
in Value Value Value Limils
lest signal (dB) (dB) (dB) (dB) Candition As Found : GOOD
Conti 133,0 133.0 0.0 =0
Dosilive half eycle 135.4 135.2 -0.2 *2.0 I
. = Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Negalive half eyele 1354 1352 -0.2 120
- | 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
| KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
11. Overlond indication | BANGKOK, 10250 THAILAND.
Measured value (dB ) Deviated Acceplance i
Pasitive Negative Value Limils | Lucation ; 3
S I LA CIEYS ™
| . | Ambient Temperature : (230 +3) °Cc REVIEVZBY
one-halfcycle | one-half cycle (dB) (dB) | Pressure : (1013 £3 ) KPa
895 89.6 0.1 =15 | r -
Relative Humidity : (500 £20) % e _ﬂ:ﬁﬁﬂ?
|
12. High level stablllty Reccived Date : 05 NOVEMBER 2024
Calibration Datc : 14-18 NOVEMBER 2024 NEXTCAL DATE . 14/11/25 |
SLM Display | SLM Display | Deviated | Acceplance | Date of Issue : 18 NOVEMBER 2024 |
Frequency al initial at final Value Limits |
Weighting (d) (dB) (dR) (d8) Calibrated by : Nathakom Pisutpaisan
A - weight 137.0 137.0 00 0.3
Approved by
The reporied unceriainty is based on a slandard uncerlainty mulliplied by coverage factor & =2
or any value following It iding a lavel of’ i of approxil y 95 % ‘
| This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
End of Calibration Certificate | ‘ other than in full, excopt with the prior writicn approval of the head of Calibration Laboratory.
1
|
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN,

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN,

45+ 481/t Sirintharn Read, Banghumiu, Bangplud, Bangkok, 10700 Thailand AsLoCiares 45+451 Sirinthom Road, Bangbumin, Bangphud, Bangkok, 10700 Thaland associaie

Tol +88 24338331 Email : calibration@sithiphorn com MEE TR A Tel +66 2433 8331 Email : calibration@sithiphormcom
CALIBRATION 0134
Cert No. : ACL24353 Cert. No. : ACL24353
Job No. : VC6BACOG29 Job No. : VCE8AC0029
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Calibration Procedure : CP-AC0I

Summary of Measurement Result ;

Calibration Method : |

This cquipment was calibrated by follow or IEC-61672-3 (2013) Standard for sound level meler (SLM). | [ Uncertalaty Maximum-permitted
The ST.M had lests to Acoustical and Elcctrical signal tests of freqy ighling wilh Anechoic chamber and R Parameter @B uncertainty of
Standard Instruments. | measurement (dB)
For tests results of each items were made by obscrvation of each Tnstruments display and also with SEM's display. | 1. Absolute sensitivity 02 N/A |
| 2. Sclf-gencrated noise 02 N/A |
Condition of this result of calibration : | 3. ical sipmal tests of freq) igh |
1. Reference Standard Iustruusents : 125 Hz 03 0.6 |
|
Instroment Model Scrial No. Cert. No. Due Date | | 1000 Iz 0.3 0.6
Waveform Generalor 33210A MY48017076 EF-0009-24 05-FEB-25 | 8000 Hz 03 0.7
Waveform Generator 33511B MY52302742 CF-0007-24 05-FEB-25 [ 4. Electrical sipnal tests of frequency weightings
Digital Multimeter IH61A MYS3220104  EELRP21/0267 13-FEB-25 I For 10 Hz to 4 kHz 03 06
Digital Multimeser 33461A MY53220076  EEL.BP 20/0267 15-FER-25 | Tor> 4 kHz o 10 kil 03 o7
Digital Mullimeter 344614 MYG0024273  EELBP22/0267 15-FEB-25 [l For > 10 Kz 10 20 Kiiz 03 0
ngrdmmablta Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25 | | 5. Froquency and fime weightings al | kiz 02 02
Condenser M.\cmhpﬁhunc 4180 324957;::;05 AA-1001-24 12-FEB-25 i 6. Long - torm stability oL 0.1
g i AA-3001-24 -FEB-,
Measiring Amplifier NA<2KAL 2001 05 EER-25 | i' 7. Level lincasity on the reference level mnpge 02 0.3
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. | | 8: Lovel linarity i the level rmge control LK 0.3
|
3, This certificate is traceable to the i system of unit maintained af : |1 el one burTt [po0ss 02 L
i . . | | 10. Pcak C sound level 02 0.35
3.1 National Institute of Metrology (Thailand). | 11. Overload indication 02 025
i Scientific o { B 5
3.2 Thailand Institute nf Scientific and Technolngical Rescarch (TISTR), 12. Tigh lovel otbility Py o1
|
_I
SITHIPORN ASSOCIATES CO., LTD. | SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPOR N// [ | CALIBRATION LABORATORY SITHIPORN;
451451/t Sirinthom Reod, Bangbum, Bangplud, Bangkok, 10700 Thailand associates . | | ast-asfi Sirminrn Rod, Aungbunin Bangplud Bangkok 10700 Thailand assoicies : ]
Tel +66 2433 8331 Email : calibration@sihiphom com NSCTSHTIS 17025 : Tel +66 7433 8331 Fenailz exalibirolion@ - dnphorncam NSC-TIHTES 1725
CALIBRATION (B84 CALIBRATION M4
Cert. N N | Cert No. : ACL24353
0.
CL24353 Job No., :
TobNo. : VCESACK09 P" g :C:SSACW”
Page  : 4of8 s =l
4. Electrical signal tests of frequency weightings
Result of calibration ; ‘Weighting netwaork response with relative to 1 kHz.
1. Absalute sensitivity | Frequency Deviation from va;ious ‘weighting response curve (dB)
Reference Measured Acceptance (Hz) Flat C-weight A-weight Acceplanes
Acoustic Sigaal Vale | Deviation Limit | - Linie
(a8) (a8) (B) (dB) | o3 o0 all 0.0 220
93.9 (93.94) 93.9 0.0 )3 125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.0 *15
2. Self-generated noise 500 0.0 0.0 0.0 +1.5
21 Normal test 1000 0.0 0.0 0.0 +1.0
——=- 2000 0.0 0.0 00 20
(dB) 4000 0.0 0.0 0.0 +3.0
14.6 8000 0.0 0.1 0.1 £5.0
2.2 The microphone of the sound level meter was replaced by electrical signal imput device. 5. Frequency and time weightings at 1 kHz
Froquoacy Weighting 5.1 Frequency weightings at 1 kHz
Weighting (dB) Aalicipated Measured Deviated Acceptance
A - weight 116 Frequency Value Value Value Limits
C - weight 17.2 Weighting (dB) (dB) (dB) (dB)
323 _26 A - weight 94.0 94.0 0.0 +02
5 ) e C - wright 94.0 94.0 0.0 +02
3. Acoustical signal tests of frequency weightings Flat 94.0 4.0 0.0 102
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation fom various frequency weighting response curve (dB) 5.2 Time weighting et 1 kHz
Acceptan
() Flat Cweight | A-weight EE“ [ Anticipated | Meusured | Devisted | Acceplance
B .
o5 5 = = s | i mquency Value Value Value Limits
1000 02 02 02 =10 [ Weighting (dB) (dB) (aB) (dB)
8000 04 05 0.4 +5.0 { Fast 94.0 94.0 0.0 0.1
[ Slow 94.0 94.0 0.0 £0.1
| Leg 4.0 94,0 0.0 £0.1
i 6. Long - term stability
| SLM Display | SLM Display | Deviated | Acoeptance
| Frequency at initial at final Value Limits
' Weighting (8) () (8) (4B)
| A - weight 94.0 94,0 0.0 +0.3
|
|
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7. Level linearity on the reference level range
Anticipated | Measured | Deviated | Acceptance 8. Level inearity including the level range control
Value Value Value Limils
(dB) (dB) (dB) (dn) Anticipated Measured Deviated Acceptance
137.0 1370 0.0 R Ranpe Value Value Value Limils |
136.0 136.0 0.0 £1.1 | (dB) (dB) (dB) (dB) |
135.0 135.0 0.0 £1.1 | 130 94.0 94.0 0.0 =11 |
134.0 134.0 0.0 £1.1 |
133.0 133, 0.0 | | S S T
33 0 *LL Anticipated | Measured | Deviated | Acteplance
132.0 1320 0.0 £1.1
131.0 131.0 00 PR Range Value Value Value Limits
129.0 129.0 0.0 £1.1 | (dB) (aB) (4B) (dB)
124.0 124.0 0.0 £1.1 || 130 29.0 28.9 0.1 £1,1
119.0 119.0 0.0 £11 |
114.0 114.0 0.0 +1.1 | 9, Tone burst response
109.0 109.0 0.0 1.1 s — -
| Time Tone burst Anticipated Measured Deviated Acceptance
104.0 104.0 0.0 £11 | Syl o val = = .
9.0 99.0 0.0 11 . Wi Juration, ycle ue ue lue imits
40 94,0 00 ey I (ms) (dB) (dB) (dB) (dB)
39.0 290 00 =25 | 025 1 108.0 107.9 0.0 15;-5.0
4.0 24.0 0.0 1.1 | Fasl 2 8 117.0 117.0 0.0 10;-25
9.0 79.0 0.0 £1.1 [ 200 300 134.0 134.0 0.0 £1.0 |
74.0 74.0 0.0 £11 s 2 3 108.0 108.0 0.0 15;-5.0 |
low
69.0 69.0 0.0 £1.1 200 800 127.6 127.6 00 £1.0 |
64.0 64.0 0.0 £1L.1 025 [ 9.0 98.9 0.1 15;-5.0 I
59.0 39.0 00 L1 SEL 2 8 108.0 108.0 00 1.0;-25 |
4.0 232 0L ELL 200 800 1280 128.0 0.0 1.0
49.0 49.0 0.0 £1.1
44.0 44.0 0.0 *1.1
39.0 389 0.1 £1.1
34.0 34.0 0.0 £1.1
30.0 29.9 0.1 %L1 |
29.0 29.0 0.0 £1.1 |
28.0 28.0 0.0 £1.1 |
210 21.0 0.0 £1.1 |
26.0 26.0 0.0 £1L1 |
| 25.0 25.0 0.0 + 10 |
— I
|
|
| o
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD. S ”, |
CALIBRATION LABORATORY THIPORN CALIBRATION LABORATORY SITHIPORN, jiaEmy
SITHIPRN; P
45+-481fi Sirinthom Road, Bangbumn, Bangplud, Bangkok, 16700 Thailand i TN 4514511 Sntham Aoad, Bangburtieu, Bangeiud, Banglsk, 10700 Thaand T
Tel +66 2433 8331 Emnait: calibration@sdhipharn.com :‘N‘“"l:ﬁ Tel. +66 2433 8331 Emai calibration@sithiphom.com CABAATION 0754
Cert. No. : ACL24353 Cert. No. : ACL24
JubNo. : VC68AC0029 T s ACK2ASSS
Pages : Sof8 . . . Pages  : 1of8
10. Peak C sound level
soand fev Calibration Certificate
Numbclr of cycle Anticipated Measured Deviated Acceplance -[ Equipment : SOUND LEVEL METER
uf Value Value, Lepeak Value Limits | Manufa erE) RION
[t el () L L) (D) ! Model NL-42 / Microphone UC-52 / Preamplifi 4
Continuous 1300 1300 0.0 3.0 | g tercprone =x i
One 1334 333 ol 3.0 | Serial No.: 00597165 /180408 /88178
— 1 ID No.: BKK_FS1000
Number of cycle Anticipated Measured Deviated Acceptance |1
in Value Value Value Limits Ii |
— |
fest sign (dB) (dB) (dB) (dB) 11 Condition As Found : GOOD
[& 133.0 133.0 0.0 2.0 | |
| Positive half oyelc 1354 1352 02 420 11
| | ] )
| ‘Negative half cycle 354 isa =5 20 | | Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
i | | 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
| | | KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
| 11. Overload Indleation [ BANGKOK, 10250 THAILAND.
| 11
Measured valuc (dB ) Deviated Acceptance N
= . e | Location : - ; <o
Positive Negative Value Limits 11 y B
= Pl (aB) (d8) | Ambient Temperature : (230+3) °C RLVILW BY ..)..m’f""” 0
a rcle &
: one 2 AR | I Pressure : (1013 £3) kPa
86 e 0.l 2l | Relative Humidity : (500 +20 ) %
! APPROVLD BY -
12. High level stability | Reccived Date : 05 NOVEMBER 2024
| - - - | Calibration Date : 14-18 NOVEMBER 2024 ‘ ) 14/11/25
[ SLMDisplay | SLMDisplay |  Deviated | Accoptance Date of Issne : 18 NOVEMBER 2024 NINTCALDALL
| Frequency al injlial ol final Value Limits
Weighting (dB) (dB) (dB) (dB) Calibrated by : Nathakorn Pisutpaisan
A - weight 137.0 137.0 0.0 +0.3 |
! Approved by :
The reported uncertainty is based on a standard uncertninty multiplied by coverage factor & =2 |
or any value following i iding a lave! of of app! 95% |
This ecrtificate is issucd i d ith the requi £ 17025 s be od
e of G atior ClrtiReate is issucd in with the req of ISO/IEC 17025 standard, may not be reproduc

ather than in full, cxecpt with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-ACOL

Cert. No. : ACL24355
Job No. : VC6RAC0029
Pages : 3of8

Calibration Method :
This equipment was ealibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permitted
“The SL.M had tests to Acouslical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference | Parmeter uncertainty of
dB)
Standard Instruments, | ¢ measurement (dB)
For Lests results of cach ilems were made by observation of each Instruments display and alsn with ST.M's display. . [ 1. Absolute sensitivity 02 N/A
| | 2. Selfgenerated noise 0.2 NA
Condition of thls result of calibration : |1 3. A ical signal tests of ishtl
1. Reference Standard Instruments : | | 125 Hz 0.3 0.6
Instrument Model Serisl No. Cert No. Due Dale 11 1000 Hz 0.3 0.6
‘Waveform Generator 332104 MY48017076 EF-0009-24 05-FEB-25 | : 8000 Hz 0.3 0.7
Wayeform Generator 335118 MY52302742 EF-0007-24  05-FEB-25 'r [ 4. Electrical signal tests of frequency weightings i
Digital Multimeter 334614 MY53220104  EEL.BP 210267 13-FEB-25 I For 10112 104 kH7. 03 06
Digital Multimeter 334614 MY53220076  FELDBP20/0267  1S-FLB-25 | For> 4 KHzto 10 KHz 03 07
Digital Multimeter 34461A MY60024273  GEL.BP 220267 15-FEB-25 | | For > 10 Kbz 1020 kil Y} 0
Programmable Altenuator MAT-1070 62100114 LF-0008-24 05-FEB-25 1 5. Frequency and time weightings a1 | kHz 02 02
Candenser Micraphone 4180 2977900 AA-1001-24 12-FEB-25 | 6. Long, - torm stablity o1 o1
Muasuring Amplifier NA42KAI 34560495 AA-3001-24 05-FEB-25 ‘ 7 Lovel lincarity an the rofcronoe level rango 02 03
2. This result of calibration was found accuratc as shown on date and place of calibration for his calibroted item only. [ | i Levet lincariy includingihe fevel range control 02 =
9. T .2 .
3. This certificate is traceable to the internatianal system of wnit maintzined at : 1| 9 Lonc burst respouse 2 53
11 10, Peak C sound lovel 02 035
3.1 Nalional Institute of Mctrology (Thailand). | | T 5 055
3.2 Thailand Instiule of Scicntific and ‘L'echnological Rescarch (T1STR). l"‘ Ltigh lovol olability - Y] ol
|
| |
11
|
|
|
||
||
[ |
‘ |
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY ST CALIBRATION LABORATORY SITHIP ORN
451451/l Sirinthom Road, Bangbum©u, Bangplud, Bangkok, 10700 Thailand L N | 45+45Y1 Sirintharn Road, Bangburmru, Dangplud. Bangkok. 10700 Thailand i LS N
il: ion@sithi | Tel, +66 2433 63 il: calibration@sithiph
Tol+8824338331  Email: calibralion@sithiphom.com LTS TI9ES | ol +6624338331  Email: calibration@sithiphom.com KRG 0
. Cert. No. ; ACL24355
Sert oty ACLIGS Job No. : VC68AC0025
Job No. : VCG8AC0029 = g
ages  : So
Page : 4of8 |
| 4. Electrical signal tests of [requency weightings
Result of calibration = | Weighiing network response with relative 1o 1 kHz.
1. Absolute sensitivity Frequency Deviation fom various freql;ency weighting responsc eurve (dB3)
Hz Acceptance
Refenznce Measured Aceeptance (8z) Flal C-weight A-weight L P 3
Acoustic Signal Value Doviation Limit i [
[ (dB) (dB) (dB) (dB) 63 0.0 0.1 0.0 2.0
93.9 (93.94) 51.9 0.0 +0.3 125 0.0 0.1 0.0 £L5
250 0.0 0.0 0.0 +1.5
2, Self-gencrated noise 500 0 0.0 0.0 1.5
2.1 Normal test 1000 0.0 0.0 0.0 LL0
Vil 2000 00 0.0 0.0 2.0
(dB) 4000 0.0 0.0 0.0 430
148 8000 0.0 0.1 0.1 5.0
2.2 The microphone of the suund level meter was replaced by electrical signal input device. 5. Frequency and time weightings at 1 kFiz
Frequency Weighting 5.1 Frequency weightings at | kHz
Weighting (dB) | Aaticipaled | Measured Devialed | Acceptance
A - weight 11.6 Frequency Value Value Valye Limits
C - weight 17.8 Weighting (dB) (dB) (dB) (dB)
Flat 2 A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 £02
3. Acounstical signal tests of frequency weightings Fat 94.0 4.0 00 02
Meter free-fietd ncoustic response at a level of 84 dB . - - —
Frequency Deviation from various [requency weighting responsc curve (dB) 5.2 Time weighting ar 1 kHz
Hz Acceptance |1
=) Flat Coweight | A-weight Li:ms | | Anticipaled | Measured | Deviated | Acceplance
—f— | Frequency Value Value Value Limils
125 03 03 03 1.5 |1 Weighting e ® 55 (aB)
1000 0.2 0.2 0.2 +1.0 | | (du) (dB)
8000 1.0 L1 11 +5.0 | Fasl 94.0 24.0 0.0 =0.1
Slow 94.0 94.0 0.0 +0.1
Leg 94.0 94.0 0.0 =0.1
| 6. Long - term stability
i SLM Display | SLM Display | Deviated | Acceplance
Frequency al initial at final Value Limits
| Weighting (dR) (dn) (@B) (¢B)
-I A - weight 94.0 94.0 0.0 +0.3
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7. Level linearity on the reference level range ;
|
Anticipated | Measured Deviated Acceplance | 8. Level linearity including the level range control |
Value Value Value Timits :
Autici M i
(aB) (@) (d8) (dB) i ticipaled casurcd Deviated Acc?pl‘ancc |
137.0 137.0 00 Ll [ Range Vulue Value Value Limnits |
136.0 1360 0.0 £11 | (diy) (dB) (dB) (dB) |
135.0 135.0 0.0 £ 11 | 130 94.0 94.0 0.0 £1.1 |
134.0 134.0 0.0 £ 1.1 | |
1330 1330 0.0 L | Anticipated Measured Devialed Acceplance |
132.0 132.0 0.0 £L1 |
310 P — = | Range Value Value Value Limits
129.0 129.0 0.0 + 1.1 (48) (dB) (d8) (dB)
1240 124.0 0.0 £ 1.1 | 130 29.0 28.9 0.1 211
|
119.0 119.0 0.0 £ 1.1 |
114.0 114.0 0.0 *1.1 | 9. Toue burst response
1090 109 00 AL Time Ton burst ) Anticipaicd | Moasured | Deviated | Acoeptance
104.0 104.0 0.0 £1.1 | i -
duration, Tb Cycle Value Value Value Limits |
99.0 99.0 00 *1.1 Weighting s |
4.0 940 00 PEE] (ms) (dB) (dB) | dB (dB) |
o 0 o0 i 025 1 108.0 1079 0.1 1.5;-5.0 |
24.0 24.0 0.0 Y Fast 2 8 117.0 117.0 0.0 1.05-25 i
79.0 79.0 00 Y 200 300 134.0 134.0 0.0 £1.0 |
74.0 74.0 0.0 11l | N 2 [ 108.0 108.0 0.0 1.5 ;5.0 |
oW
69.0 69.0 00 £1.1 i 200 300 127.6 127.6 0.0 £1.0 [
640 64.0 00 k1.1 | 025 1 99.0 989 0.1 15550 [
1 |
59.0 590 00 11 | SEL 2 8 108.0 108.0 00 1.0;-25
20 232 DL =23 200 800 128.0 1280 0.0 +1.0
49.0 49.0 0.0 £1.1
4.0 44.0 0.0 1.1
9.0 9.0 0.0 £1.1
34.0 34.0 0.0 £1.1
30.0 30.0 0.0 £11
29.0 29.0 0.0 £ 11
280 28.0 0. £1.1 |
| 27.0 27.1 0.1 £1.1 |
| 26.0 26.1 0.1 £1.1 |
| 25.0 25.0 0.0 %11 |
| |
| |
1} i
r 1
[ !
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD. g%
CALIBRATION LABORATORY p | CALIBRATION LABORATORY SITHIPORN Sacwes '
SITHIPDRN { | ifﬁ“‘?
45+451/1 Sirinthom Road, Bangbuminy, Bangplud, Bangkok. 10700 Thailand i ‘I 451-451/1 Skinthorn Road, Bangburmuu, Bangplud, Bangkok. 10700 Thaikand ’@"9 L o
Tel +66 2433 6331 Email: calibration@sithiphom.com x;:‘::"l:: | Tel, +B6 2433 8331 Emal: calibrationg@stihiphomcam CALFRTION B3t
1
| - |
‘ Cert No. : ACL24355 [ T |
| JobNo. : VC68AC0029 b e iy |
_ ages o
10. Peak C sound level b . . . !
Il g Calibration Certificate |
! Number of cycle Anticipated Measured Deviated Acceptance Equipment : SOUND LEVEL METER
} g (@ | | Gy | cm e o
S|
| = B i UC-: i -
| = T 0 o = MoTiel NL-42A / Microphone UC-52 / Preamplifier NH-24
| One 1114 1333 Y 5.0 | Serial No.: 00623382 / 198628 /26410
| ID No.: BKK_FS1215
Number of cycle Anticipated Measured Deviated Acceptance |
| in Value Value Value Limits |
| lest signal (dB) (dB) (dB) (dB) [ Condition As Found : Goop
[ 133.0 133.0 0.0 £2.0 |
Positive half cycle 1354 135.2 02 +2.0 |
Negative halfycle T = =55 00 Customer ¢ ALS LABORATORY GROUP (THAILAND) CO., LTD.
| 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
| o I | KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
11. Overlond indication | | BANGKOK, 10250 THAILAND,
Measured value (dB ) Deviated | Accoplance [
. s N | Location : -
{ Positive Negative Value Limits .
| A hik ol 5 aEn | Ambient Temperature : (230 £3) o)
| oro oyee e e . Pressure : (1013 £3) kPa
L 89 Sl 25 [ | Relative Humidity : (500 £20) %
| |
[ |
| .
[ 12. High level stability [ | Received Date : 15 NOVEMBER 2024
| | Calibration Date : 03-04 DECEMBER 2024
: SLM Display | SLM Display Deviated Acceplance | Date of Issue ; 04 DECEMBER 2024
| Frequency at initial at final Value Limits |
Weighting (dB) (dB) (dB} (dB) Calibrated by : Nathakom Pisutpaisan
A - weight 137.0 137.0 0.0 03
|
| Approved by :
The reported uncertainty is based on  standard uncertainty multiplied by coverage factor k =2 |
| or any value following i iding a lavel of confidence of y 95 % |
| |
| |
| This certil is issued in with the oF ISO/TEC 17025 standard, may not be reproduced

End of Calibratlon Certilicate

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Pracedure : CP-AC-01
Summary of Measurement Hesolt :
Calibration Method ;

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

Standard Instruments.

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

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

Instroment Mode!
‘Waveform Generator 33210A
Waveform Generator 335118
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 344614
Programmable Allenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA“ZKAL

Serial No.
MYA48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No.
EF-0009-24
EF-0007-24

FEL.BP 21/0267

EEL BP 20/0267

EEL.BP 22/0267
EF-0008-24
AA-1001-24
AA-3001-24

Due Date
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25

2. This result of calibration was found accurale as shown an daie and place of calibration [or this calibrated item only.

3. This certificate is traccable to the i i system of unit

3.1 National Instilute of Metrology (Thailand).

at:

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

Uncertainty Maxlmum-permitted
Parameter uncertalnty of
(dB)
mecasarcment (dB)

L. Absolutc scusitivity 0.2 N/A
2. Sell-gencrated noisc 02 N/A

3.A ical sipnal tests of iphting:
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7

4. Electrical signal tests of frequency weightings
For 10TIzto 4 KITz 0.3 0.6
For >4 kHz (0 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings ot 1 kiiz 02 v2
6. Long - torm stability 0.1 0.1
7. Level linearity on the reference level range 02 0.3
8. Level linearity incleding the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 02 025
12. High Tovel otability nl ni

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPDRN

4sk-as1fi siinthorm Rood, Bangbumru, Bangplud, Bangkok, 10700 Thoiland

Tel +66 2433 8331 Emali: calibration@sithiphomeam

A
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NSCTISHTES 17025
CAUBRATION 0334

Cert No. ;  ACL24380
Job No. : VC68AC0032

Page 1 4of8
Result of calibration :
1. Absolute sensitivity
Refercuce Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Nommal test
" Measurcd Valus
(dB)
142

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

3. Acoustical signal tests of frequency weightings

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

Frequency Weighting

Weighting (dB)

A - weight 108

C - weight 16.8
Flat 225

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . Acceptance
Flat C-weight A-weight
weigh e Limits
125 0.4 04 0.4 *1.5
1000 0.1 0.1 0.1 + 1.0
2000 0.2 0.1 0.1 +5.0

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY SITHIPORN

a5+-45tf1 Sirnthom Rood, Bangbumny, Bangplud, Bangkak, 10700 Thailand

Tel +68 2433 8331 Email: calibration@sithipharncom WL TE T 17025
CAUBRATION T334

Cert. No. : ACL24380
Job No. : VC68AC0032
Pages : 50f8
4. Electrical signal tests of frequency weightings
‘Weighling nctwork response with relative to 1 kHz

Frequency Deviation from various frequency weighting response curve (dB)
(iz) Flut Coweight | A-weight BLecepianes
Limits
63 0.1 01 0.1 2.0
125 0.1 0.0 0.1 +15
250 0.0 -0.1 0.t *[5
500 0.0 0.0 0.1 +1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 5.0

S, Frequency and time weightings at 1 kHz
5.1 Frequency weightiogs at 1 kHz

Anticipaled | Measured Deviated | Acceptance
Frequency Value Value Value Limits
Weighting (d4) (d8) (a8) (d8)
A - weight 94.0 94.0 0.0 +02
C = waight 94.0 94.0 0.0 +02
[lat 94.0 9.0 0.0 +02

5.2 Time weighting at | kHz

Anticipated | Measured | Deviated | Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (a3) (dB)
Fast 94.0 04,0 0.0 +0.1
Slow 94.0 94.0 a _0.0 - =0.1
Leq 94.0 94.0 0.0 £0,1

6. Long - term stability

SLM Display | SLM Display | Devialed | Acceptance
Frequency at initial al fual Value Limits
Weighting (dB) {(dB ) (dB ) (dB)
A - weight 94.0 94.0 0.0 £03 |
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN; |

SITHIPORN 7/
45\-45)/1 Sirinthom Road, Bangbumru, Bangplud, Bangkok, 10700 Thoitand 454511 Sirinthom Road, Bangbum—u, Bangplud, Bangkak, 10700 Thaitand agsodiptes
Tal +66 2433 B33 Email : calibration@sithiphom com INSCATISTIS 1 P25 TelL+88 2433 8331 Email: calibration@sithipham.com NS5 TIATES LIS |
CALIRRATION 0304 CAUBRATION @34 |
Cert. No. : ACL24380 Cert. No. : AC124380
Job No. : VC6BACHN32 JobNo. : VC68AC0032
Pages : 6of8 | Pages, = of8
7. Level linearity on the refercncc level range !
| |
Anticipated | Measured Deviated | Acceptance | | 8. Level linearity ineluding the level range control
Value Value Value Limits | | "
Anticipaled Mcasi Deviated Acceptance
(dB) (dB) {dB) (dB) 11
1370 1370 00 ¥ | Renge Value Value Value Limits
136.0 136.0 0.0 +1.1 N (dB) (dB) (dB) (dB) |
135.0 135.1 0.1 +1.1 | 130 94.0 94.0 0.0 +1.1 I
134.0 134.1 0.1 £1.1 | |
:; ;'g i:;g gz = :: I | Anticipated | Messwed | Deviated | Acceptance [
. ol X +1. 1
1310 1310 00 TL1 Range Value Value Value Limils \
129.0 129.1 0.1 £1.1 (dB) (dB) (dB) (dB)
124.0 1240 0.0 £1.1 l | 130 29.0 289 0.1 £1.1
119.0 119.1 0.1 £ 11 [
114.0 114.1 0.1 £1.1 9. Tone burst response
:Zj'g :gii gi : i; Time “Tone burst Anticipated | Measued | Devialed | Acccptance
- - = - duration, Tb Cycle Value Value Value Limits
99.0 99.1 0.1 + 1l Weighting
94.0 94.0 00 TLL (ms) (dB) (dB) (dB) (dB)
290 39.0 0.0 L1 025 1 108.0 107.9 0.1 15;-5.0
24.0 8.0 00 Y] Fast 5. 8 1170 116.9 0.1 0;-2.5
790 79.0 0.0 +1.1 200 800 1340 134.0 0.0 £1.0
74.0 74.0 0.0 £ 1.1 sl 2 8 108.0 108.0 0.0 15;-5.0
ow
69.0 69.0 0.0 £1.1 200 800 127.6 127.6 0.0 £1.0
64.0 54.0 0.0 1.1 025 1 99.0 93.8 02 15;-5.0
20 9.0 0.0 :11 | SEL 2 3 108.0 107.9 0.1 0;-2.5
40 240 po =L | 200 500 128.0 128.0 0.0 1.0
49.0 49.0 0.0 +11
44.0 44.0 0.0 +1.1 t
39.0 39.0 0.0 £1.1 |
34.0 34.0 0.0 £1.1 [ |
300 300 0.0 £1.1 ||
29.0 28.9 0.1 £1.1 [
28.0 27.9 0.1 £1.1 |
27.0 26.9 0.1 +11 [
26.0 259 0.1 £1.1
250 249 0.1 £1.1
i
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD. af;‘%tﬁg
CALIBRATION LABORATORY SITHIPORN | CALIBRATION LABORATORY SI Tj-il |:= RN, ;kf,—l-;*f&
L ‘ i Gt |
454511 Sifinthorm Road, Bangbumru, Bangplud, Bangkok, 10700 Thaitand TESOC] BB 1 | ! 451-481/1 Surinthom Roard, Bangbumiu, Bangplud, Bangkak, 10700 Thaikind i e |
Tel +86 2433 8331 Email: cotibration@sithiphameom O T 'm | | Ted +66 2433 633 Email; calibraton@sithiphom.com CALBRATION 0354 E
L |
| | |
Cert. No. : ACL24380 | |
| .1 ACL24
JobNo. : VC6RAC0032 |L | :“;N" : or:“ [
ag H
Pages : 8of8 11 . N -
10, Peak Cisuund fevel [ Calibration Certificate
|
Number of cycle Anticipated Measured Deviated Acceptance | Equipment : SOUND LEVEL METER
m"!gnal :’:::‘; Valu(e('i;c)mk 2’:];'; Ll::; | Manufacturer : RION
5ij {
Conti 10,0 1300 00 (ﬂ 0 | Model ; NL-42A / Microphone UC-52 / Preamplifier NH-24
One 14 1334 00 5.0 i : Serial No.: 00623386 / 198633 /26414
[ 1D No.: BKK_FS1218
Number of cycle Anticipated Measured Deviated Acccplance i
in Value Value Value Limits
| L‘S‘f'm (dB) (dB) (dB) {dB) Condition As Found : GOOD
i Continuous 133.0 [33.0 00 +2.0
Positive half cycle 135.4 135.1 0.3 +2.0
| Negative hall eyele 1354 135.1 03 20 Customer : ALS EARQRATORYGROUE (THAIPAND) CO, ETD}
| 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
| KHWAENG PHATTHANAKAN, KHET SUAN LUANG, |
| L1. Qyerload indication [ BANGKOK, 10250 THAILAND. |
i Mcasured valuc ( dB } Deviated Acceptance N y — |
| Positive Negative Value Limits L"“"“‘::[_ . ( TRAT - = Famdas |
Ambient Temperature X |
| onc-half cycle | one-half cycle (dB) (dB) Pressare : (1013 23) KPa
i 258 522 el = Relative Humidity : (500 £20) % P .SFU&}‘F [ |
|
|
i 12. High level stability Received Date : 15 NOVEMBER 2024 woni 0312725
| Calibration Date : 03-04 DECEMBER 2024 R
| SLM Display | SLM Display | Deviated Acceplance Date of Issuc : 04 DECEMBER 2024
| Frequency at initial at final Value Limits
| Weightiog (dB) (dB) (d8) (dB) Calibrated by : Nathakon Pisutpaisan
| A - weight 137.0 137.0 0.0 0.3
| |
|
| | Approved by :
| |
|
The reported uncertainty is based an a standard uncertainty multiplied by coverage factor k -2
or any value foll ding a lavel of confidence of app ly 95 % |
| ‘This cortificate is issued in dance with the requi of ISO/IEC 17025 standard, may not be reproduced

End of Calibration Certificate

other than in full, except with the prior wrilten approval of the head of Calibration Laboratory.
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN A

f wi o
45F4351f1 Sirinthom Road, Bangbumru, Bangplud, Bangkok, 10700 Thaitand .
Tel 166G 2433 8331 Ernail : calibration@sithiphorm.com HSC-TISTIS 17025

CALIBRATION 0334

Cert. No. : ACL24383
Job No. : VC68AC0032

Pages : 208

Calibration Proccdurc : CP-AC-01

Calibration Method :

“This cquipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound lcvel meter (SLM).

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

For (ests results of cach ilems were made by observation of each Instruments display and also with SLM's display.

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

Instrument Model Serial No, Cert. No. Duc Date
Waveform Generator 33210A MY48017076 EF-0009-24  05-FEB-25
Waveform Generutor 335118 MY52302742 EF-000724  05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FER-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuaior MAT-1070 62100114 EF-0008-24 05-FER-25
Condenser Microphone 4180 2977900 AA-1001-24  12-FFB-25
Measuring AmpliGer NA-2KAL 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable (o the international system of unil maintained at :

3.1 National [nstitute of Metrology (Thailand).

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

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45) 4511 Sirinthomn Road, Bangburmny, Bangplud Bangkok 10700 Thallond
Tcl +66 24330321 Cmail: calibration@: iphorrcom

SITHIPORN, /A

LT T 1O
CALBRATION 0354

Cert. No. : ACL24383
Job No. : VC68AC0032

Pages : 3of8
Summary of Measurement Hesult;
Uncertzinty Maximum-permitted
Parameter uncertainty of
(an) measurcment (dB)
1. Absolulc scnsitivity 0.2 N/A
2. Self-generaled noise 0.2 N/A
3. Acoustical signal tests of freq ightings
12511z 0.3 0.6
1000 Hz 0.3 0.6
8000 Il 0.3 0.7
4. Electrical signat lests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz la 10 kHz 03 0.7
For> 10 kllz to 20 kliz 0.3 1.0
5. Frequency and time weightings at | kHz 0.2 02
6. Long - lerm stability 0.1 0.1
7. Level lincarity on the reference level range 02 03
8. Level linearily including Lhe level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Pesk C sound level 0.2 035
11. Overload indication 0.2 025
12, Ligh level cuability ol (A

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

SITHIPDRN
45+481fi Sinthor Road, Bangburnmu, Bangplud Bengkok 10700 Thailund §
Tl +66 7433 832 Frowil: colibrton@siliphom con NSCTISLTIS 17025
(CALIBRATION 0334
Cert. No. : ACL24383
Job No. VC68AC0032
Page : 408
Result of calibration ;.
1. Absolute sensitivity
Refirence Measured Acceplance
Acoustic Signal Value Deviation Limit
(dR) (dB) (dB) (dB)
93.9 (93.94) 939 0.0 10,3
2. Self-generated noisc
2.1 Normal test
Mcasured Value
(dB)

14.2

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

Frequency Weighting
Weighting (dB)
A - weight 1.6
C - weight 19.2
R Flat 24:4 B

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

Frequency Deviation [rom various fequency weighting response curve (dR)
(Hz) . Acceplance
Flat C-weight A-weight
gh ich A
125 0.4 0.4 0.5 *1.5
1000 0.2 0.2 0.2 + 1.0
3000 04 03 03 +5.0

i
|
F
|

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPDRN
45F4511 Sirinthom Road, Bangburmru, Bongplud, Bangkok, 10700 Thailund §
Tel +66 2433 8331 Email calibralion@silhiphorm com RSCTIRTIS 17025
CAUBRATION 334
Cert. No, : ACL24383
Job Ne. : VC68AC0032
Pages : 5of8

4. Etectrical slgnal tests of frequency weightings
‘Weighting network respouse with relative to 1 kHz

J Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Al‘un,'plAance
Limits
63 0.1 0.1 -0.1 +2.0
125 0.1 0.0 0.0 %15
250 00 0.0 0.1 +15
500 0.0 0.0 0.1 +1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 5.0
5. Frequency and time welghtings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Velue Value Value Limits
Weighting (dB) (dB) (4B) | (aB)
A - weight 94.0 94.0 0.0 +02
C - weight 94.0 94.0 0.0 %02
Flat 94.0 94.0 0.0 +02
52 Time weighting at 1 kHz
Aaticipated Measured Deviated Acceplance
Freyuency Value Value Value Limits
Weighting (a8) (dR) (dB) (dB)
Fast 94.0 94.0 0.0 10.1
Slow 94.0 94.0 0.0 *0.1
- }ch_ I _9<1,0_ 94.0 0.0 0.1
6. Long - term stability
SL.M Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Timils
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
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CALIBRATION LABORATORY SITHIPORN : CALIBRATION LABORATORY SITHIPORN, ’ !;
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Cert. No. : ACL24383
Jab No. : VC68AC0032
Pages : Gof8

7. Level linearity on the reference level range |

Anticipated | Measured Deviated Acceptance [ 8. Level linearity including the level range control

Valuc Value Value Limits | - s
(dB) (8) (aB) (aB) Anticipated | Measured Deviated Acceplance
1370 1370 - 00 L1 Range Value Value Value Limils
136.0 136.1 0.1 £1.1 ‘ (dB) (dB) (dB) (d8) |
135.0 135.1 0.1 +1.1 | 130 94.0 94.0 0.0 £1.1 |
134.0 134.1 0.1 L1 i |
1330 133 90 £Ll | Anticipated | Measured | Deviated | Acccpiance i
132.0 132.0 0.0 =11 - |
13L0 1310 00 1 Range Value Value Value Limits |
129.0 129.1 0.1 11 | = (48) (d5) (dB) (4B)
124.0 124.0 0.0 £1.1 I 130 290 29.0 0.0 1.1
119.0 119.1 (X =11 |
114.0 1141 0.1 £l | 9. Tone burst response [
1090 10921 it L1 || Time Tone burst Anticipated | Measured | Devisted | Acceptance [
104.0 104.1 0.l 11 11 . =
9.0 9.1 ol -1— i | | . duration, Th Cycle Value Value Value Limits
94.0 9.0 0.0 £1.1 | Sege (ms) {dB) £4B) {dB) (d8)
0 T 00 ol |1 025 1 108.0 107.9 0.1 15;-5.0
20 T oD =5 H Fast 2 8 117.0 1169 0.1 10;-25
79.0 79.0 0.0 £1.1 | 200 300 134.0 134.0 0.0 £1.0
740 74.0 0.0 £1.1 11 - 2 8 1080 108.0 00 15;-5.0
69.0 69.0 0.0 L1l | 200 300 1276 127.6 0.0 £1.0
64.0 64.0 0.0 £11 | 025 1 99.0 98.9 0.1 15:-50
59.0 594 0.0 £1Ll ! SEL 2 3 108.0 108.0 0.0 1.0;25
L0, 2t 20 Ll | 200 800 128.0 128.0 00 10
49.0 49.0 0.0 +11
440 44,0 0.0 £1.1
39.0 39.0 0.0 1.1 [
34.0 4.0 0.0 £1.1 [
30.0 300 0.0 +1.1 |
290 28.9 0.1 £1.1 |
28.0 280 0.0 211
21.0 27.0 0.0 111
260 260 0.0 L1
250 249 2.1 1.1 |

|

|

|

| T
SITHIPORN ASSOCIATES CO., LTD. | ik e
| ST N Ay
CALIBRATION LABORATORY : e
SITHIPORN) | TEGHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA = |
454511 Slrinthom Road, Bangbumnu, Bangplud, Bangkok, 10700 Thailand assoctales o | CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES e [l |
Tel +6624338371  Emoail: calibration@sithiphomecom NSCTERTIS 17025 | | 5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i ] |
oo il TEL 0-2717-3000-29 FAX 0-2719-9484 ot |
| |
Cert. No. : ACL24383 [ |
JobNo. : VC6BACH032 [ |
Pages : 3of8 J
agn . - CertNo.: 24CH780
10. Peak
e Certificate of Calibration Placs 1dr2
‘Number of cycle Anticipated Measured Deviated Acceplance
in Value | Value, Lopeak | Value Limits |
N Equipment : H Meter |
test signal (dB) (dB) (dB) (dB) 1P ° |
Contis 130.0 1300 0.0 3.0 Manufacturer : Metiler Toledo
One 1334 1334 0.0 +3.0 Model : Seven2Go
Serial No. : ©312875331
Number of cycle Anticipated Measured Deviated Acceplance B SRICTGo076
in Value Valie Value Limits ‘: ' =
test signal (dB) (dB) (dB) (dB) Condition As-Received: Used item
Continuous 133.0 133.0 0.0 2.0 : Received Date : 28 June 2024
Pasitive half cycle 1354 135.1 03 2.0 | Calibration Date 01 July 2024
Negalive Lall cycle 135.4 135.1 0.3 2.0 H o eneaT 2406-0970DSC4
Submitted by : ALS Laboratory Group (Thailand) Co.,Lid
11. Overload indication | 104 Phalthanakan 40, Phatihanakan Rd.,
- | Khwaeng Phatthanakan, Khel Suan Luang,
Measured valuc (dB ) Deviated Acceplance | Bangkok 10250 Thailand
Positivo Negative Value Limits |
Ambient Temperature : 25 £ 2.5) °C
onc-half cyele | onc-half cycle (dB) (dB) | et Humi‘:lity : Eso : 15))%
95 895 00 £L5 Calibration Procedure : In - house method :
| - CP-CHS by direcl measurement with DC voliage
12. High level stability 11 standard and direct measurement with |
1 certified reference material (CRM) |
SLM Display | SLM Display Deviated Acceptance | ! |
F . . 11 Calibrated by :
Tequency atinitial at (inal Value Limils |
Weighting (d8) (dB) (dB) (dB) | | |
|| A d by : |
A~ weight 137.0 1370 0.0 403 pproved by

{ ) Unnopphal Harachai
( ) Ponpen Paipim
/) Saithip Meangmai

The repurted uncertinty is based on a standard uncertainly multiplicd by coverage factor k =2 lssue Dale : 3 July 2024

or any value following caleulalion,providing a lavel of confidence of approximately 95 % The Uncertalntias are for a confidence probabllity of approximately 95%

| s GertnCans may HoT be feproduced caner Ean in Rl excent with the preor writlen
| | Approval el 172 head ef Carporate Szrvces 3 - Equpment Cakbrasion and T Servicas

fffff End of Callbration Certificate
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Cert.No.: 24CH780
Page.: 20f2

Coadltion of this callbration rasult
1. Reference Standard Instrument ~

Instrument Serial No. 1D No, Cert. No. Due Data
1) Documenl Process Cafibrator 54030049 130RC116 23E2802 27 Aug 2024

= This Cerlificalion is lraceable lo SI Throught Technology Promallon Assecialion (Thailand - Japan)

2. Cerlified Reference Materials : The measuremenl resulls are traceable to S| through CPA chem Ltd ,

ANSI-ASQ Nalional Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufaclurer Lot No. Exp. date
pH 4.008 CPA chem 970851 25 Apr 2026
pH 6.986 CPA chem 970852 25 Apr 2025
pH 9.997 CPA chem 970853 25 Apr 2025

3, This cerificate Is valid only to the ilem calibraled on date and place of calibration

Calibration Results

Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Tlac-NRA
CORPORATE BERVICES 3: EQUIPMENT GALIBRATION AND TESTING GERVICES * 3
534/4 PATTANAKARN ROAD SQI 18, SUANLUANG, SUANLUANG BANGKOK 10250 3
TEL 0-2717-3000-29 FAX 0-2719-9484

NSCTIBI-TIZ17025
CALIBRATION 0908

Cert, No.: 24LM110
Page.: 10of 2

Certificate of Calibration

Equipment : pH Meter with Sensor
Manufacturar : Mettler Toledo

Model : ) Seven2Go

Sarial No. : 312875331

ID No. : BKK_LG0076

Submitted by : ALS Laboralory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthenakan Rd.,

! Nominal Standard Uncertainty of | Coverage Khwaeng Phahhana?(an. Khet Suan Luang.
| Unit Under Value Voltage Actual Readlng Moasurement factor Bangkok 10250 Thailand
Callbration Input | Location : TPA On Site Calibration Laboratory
| (xmV) Kk
PH Y Y PH Received Order : 28 June 2024 [
pH Meter 4.00 177.48 178 4,00 0.58 2,00 Callbrated Date ; 02 July 2024 |
| S/N.: €312875331 7.00 0.00 [ 7.00 0.58 2.00 | Ambient Temperature : (26:10)°C
i 10.00 -177.48 77 10.00 0.58 2,00 | Relative Humidity : (50+30)% [
| Function : pH Measurement | AC Line Voltage : (220222)V |
| Parforming three buffers standard curve by using buffer nominal pH (4,7,10) | Callbrated by :
Unit Under Standard pH Actual pH | Aclual mV | Uncertainty of | Coverage |
Calibration Buffer Solulion Reading Reading |pH Measurement factor Approvad by :
| (mV) ) k
pH Eteclrode 4.008 4.01 190 0.0079 200 () Ponpan Paipim
SIN.: 2484158 6.986 5.99 14 0011 200 (V) Suwit mjei
9.997 999 160 0.0092 2.00 () Kunchit Promprat
The reported uncartainty of measuremenl was based on a standard uncerlainty mulliptied by a coverage Issue Date : 03 July 2024
factor k, providing a level of confidence of approximalely 95 %.
-00o- The Uncertalmtles are for a probabllity of app 5%
Thls certificate may not ba eproduced othar thart [n full, except with the prior written
Approval of Lha head of Corparate Services 3 : Equipmant Calibratlon and Tasting Servicas
|
|
|
| |
¥ = 3 e
TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOX 10250 NBC TS TIETTIaE,
| | TEL 0-2717-3000-29 FAX 0-2713-9484 CALIBRATION 0008
| Equipment : pH Meter with Sensor Cert, No.: 24LM110 |
: Condition As-Received :  Used ltem Page.: 2 of 2 |
| Reference : 2406-0970DSC-5 [ |
| Procedure Used :- |
Calibration were canducled using in-house calibration p CP-OTO1 ing to ison wilh | Certificate of calibration Gert.No.: 24CH1295
Induslrial Platinum Resistance Thermameter ( IPRT } into Temparalure Bath. ! Page.: 10f3
The lemperature scale used was based on ITS-90. | |
; ! Equipment : pH Meler
1. Reference standerd instrument:~ | | Manufacturer : Hach
Instrument Serial No. Cert. No. Traceable Due Date |
1) Digitel Thermomeler 2188080 2311216 TPA 11 Oct 2024 | | Model : HQ4d11d wda_ k
2, This certilicale is valid only to the ilem calibraled on date and place of calibration, | Serial No. : 200100031163 R AL L e,
3. This cerlificalion is to the System of Unil. ID No. : BKK_EN0342
Remark : TPA : Technology Promolion Associalion { Thailand - Japan ) ‘ Condition As-Received: Usad_llem O \SlH[Uk P
Result of Calibration :- (") Without Adjusimenl . I - - o
Function : Temperature measurement, Received Date : 16 October 2024
This i was with sensor, SIN.: 2484158 Callbration Date : 17 October 2024 | (v (a1 patr17/10/25
Callbx:atmn Immarsion Siandard UUC" Error Uinsriaia Coverage Reference : 2410-0548DSC.5
Point Depth Temperature Reading b Uncortainty. Factor
| (C) (mm) ('c) (<C) (°C) (£°C) k Submitted by : ALS Labaratory Group (Thailand) Co.,LId.
[ 200 100 20002 189 -0.102 0.16 2.00 104)Rhatihensken|40\Fhatihanakan|Rd
| 250 100 25.002 249 0102 0.16 2.00 Khwaeng Phatihaneken, Khet Suan Luang,
30.0 100 30.004 29.9 0.104 0.16 2.00 | Bangkok 10250 Thailand
350 100 35.004 349 -0.104 018 2.00 | Ambisnt Temperaiure : (25 £ 25) °C
40.0 100 40.004 39.9 0.104 0.16 200 i Relative Humidity : 0 + 15) %
45.0 100 45.003 449 -0.103 0.18 2.00 Calibration Procedure : In - house method :
50.0 100 50.001 49.9 -0.101 0.18 2.00 - GP-CHS by direct measurement with

UuC* : Unit Under Calibration

The reparted uncertainty of measurement wes based on a standard uncerainty multiplied by a
coverage faclor k, providing a level of confidence of approximately 95 %.

-00o0-

certified reference material (CRM)

= CP-CH8 by comparison with temperalure standerd

Calibrated by :

Warakom Lemgagtrakuf

Approved by :

() Unnopphol Harechei
( )Ponpan Peipim
() Sailhip Meangmei

Issue Date : 21 October 2024

The inties ere far a probability of appraxil 85%

Thia certificate may nol ba reproduced ather than in full, except with Lhe prar writien
Approvai of the head of Corporate Services 3 : Equipment Calibratlon and Testing Servicss,
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Condition of lhls calibration result

1. Reference Standard Instrument
{nstrument

1)Ref. Standard Thermomeler

Serial No.
2188080

1D No.
130RC044

Cert.No.:
Page.:

Cert. No.
2411022

24CH1295
20f3

Due Date

16 Sep 2025

- This Cerlification is traceable te S| Throughl Technology Promotian Assaciatlon (Thailand - Japan)

2. Cerllfied Reference Materials

:The measurement results are lraceable to Sl Ihrough Hach Lenge GmbH Lid

Deutsche Akkredilisrungsslells, Accredited No.D-RM-15184-01-00
:The measurement results are traceable lo SI lhrough CPA chem Lid ,
ANSI-ASQ Nalional Accredilation Board, Accrediled No. AR-1835

Buffar Solution Manufacturar Lot No.
pH 4.008 CPA chem 1034203
pH 6.999 Hach Lenge GmbH C03145
pH 10.010 CPA chem 1034205

Exp. date
27 Sep 2026
28 Feb 2026
27 Sep 2025

3. This certificate Is valid only lo the {lem calibrated on date and place of calibration,

Callbration_Results
pH Measurement

Fun

Perfarming three buffers standard curve by using buffer nominal pH (4,7,10)

Cert.No.: 24CH1285
Page.: daf3
Calibration_Results
Funclion : Temperature Measurement
{*) Without adjustment
This was with Te Probe;
- Medel @ PHC281
- Serial No, : 230473042902
Dimension of probe
- Length : 103 mm.
- Diemeler : 12 mm.
- Immersion Deplh : 80 mm,
Callbration Standard yuc* - Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°c) (°c) (°c) (£°C) k
250 25.002 250 -0.002 0.13 2.00

Remark : UUC* = Unit Under Calibration

The reporied uncartalnty of measuremenl wes based on a standard uncertainty mulliplled by a coverage

factor &, providing a level of confidence of approximately 85 %. |
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage |
Calibration Buffer Solutlon Reading | Reading |pH Measurement factor | -olo- |
(mV) ] k | |
pH Elecirode 4.008 4,028 174.6 0.0044 200 | |
S/N.: 230473042902 6,999 7.014 14 0,0084 205 |
10.010 10.018 -172.8 0.0066 200 |
Remark - Can nol connect the BNC bacausa (he plug does not match wilh the sockat. | |
S | |
|
1
|
| ‘
| |
/J | |
oo f sl et e e . — — = — - _ — —_— i = —1
; |
|
|
|
|
r T @ Rel. Job number ; #5971
|
Ba Right™ | Ba Right™ |
| |
— |
| Summary of checked
Test Report | 3 e N
| B Theinstrumont can werk necrmaty. s effclendy, nenshauld Aurdndaom)
ALS Laborstory Grovp (Thatand) Co., Lid ———— | D he instnenent con werk but s requininn. Lo fadnaninsmimasliusfentyainum
o = en —_—— | O The Instument cowid ol work i€s requidng to repair, iladal Lot rdoanliga
© DR300 [ Pocket I 1o o ) BKK_LGOOTO v
230208001804 Sensor Sarial No . | — - Sy
| 01/04/2025 Panod 1 Yen |
| 251 c Humidity 608 HRH ] |
I 3 E— S— — =5
Resulls | Standard Equigmont Used
[ | [ Casoment B
Inettumeat Chacked | I Standard Absorbanca DPD CHLORINE-LR Lot No. A4150 __
[Chem [ Chamctonstc | Betow Aftar T Remari | |:Standard Abzorbance DROCHLORINEHR tetyesenn. _
BE Visual thspect ] B Pos O Fal | B pass O Fr | | | | e mutt meter N ATE20680
;_ 2| Powsr Suply | 58 v 58 vbC i_ Fee=r] I [ Thermo vorats ey Dwdwerdeoass | |
|73 | oipray chaek Pass 1 E P O Fur | : |
4 | Keyboard Check Fab | e | ||
1
| | |
! ftom Event 8oforo ~ aw ]
| [ [ [ - ‘|
| ) BR| P ) O Aspas_ O Aepes | |
| ) B ) | |
! | | r
B , Bofors After | R sk |
B | ' |
i } | oo 000 1 | |
8 | Standord G2 No. 1 [ 0242 003 g o078 0 mg - | |
0 | Standard Cl2 No. 2 (091 01 063 083 mgn | | |
" 10| sandara 2o 3 [ 149s 018 mgt 161 man 161 gl | | | |
LAl PR b oL - nof |
! OPD CHLORINE HR ] | |
( 00mgn) | na mgl a0 man |
b [ 23+ 02 mgl) 24 man | 24 man | Test By :
1 T 2 { 392 03 g ) 39 | ET) matt | |
[ | senacznes [ 742 08 man) 71 mgl 71 man | e

UEIN Ind (Ussinalne) 1o mst Roviavdl & 3 11 uA3 @ufl 735/4 pUUASUASUNS INYSVEAILIAS WaAIUREY N§UiNW 10250
Tel: +66 {02) 026-3529 | Fax: +66(02) 02G-3572 | Tax ID: 0105552107330 | Emar thmarketing@hach com { www.th.hach.com

usdn dad (Usanalne) e awrisd foviavh 6 3 11 §uri3 1aud 735/4 AUUASUAZUNS WWIFTALLIMS IWGEIUHATD NSDINKY 10250
Tel: +66 (02) 026-3529 | Fax; +66(02) 026 3572 | Tax ID: 0105552107330 | Email thmarketing@hach.com | www.thhach.com
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Sartorius (Thalland) Co., Ltd.
129 Rama 9 Road, Huavkwang, Huaykwang, Bangbok 10110
Tek 155 2649 LIG1-6, e-mail arrvive |haand @antodinewm

€8 e SRIORS

NSCTGTIS 17825
| CAUBRATION 426
Cerfifica
of Calibration
Model Number MSE2245-100-DU Certifiale No :  24BCI0270
Descriplion : Analytical Balarce _ lssucd Date:  Mooduy, Auqust 05,3094
Serial Number: 0027405555 o Reference No.: 240042 .
IDNo,: BKK_EN0D03 S
Manufacturer:  Sartarius. Page No.: ao0fz S
Customer Name;  ALS Laboratary Group (Thaikand}Co., Lid, = .3 T A
104 Phatthanakan 40,Phatthanakan Rd., Khwaeng Swin Luang, m.q Suan Luang, hgim 10250,
Calibrated Flace:  labBaam EE e
Calibrated By:  MeChonchal Inthana e e Siibration
Calibration Date : Procedure No.:  This calibration was conducied by
Uing in-house cal procedure ruvber (W1-000)
Based on UKAS_U\B 14:2019
Metrofogical data, Ambients Conditions.
Capadity : 220 g Readability: 00001 g Temperature: 230C £ _ 50C
Hurmidity : 550%RH =  100%RH
Reasons for calibration Pressuce e e
O New instaloion 0 Sevice /Remaired @ Re-caibrabion/ Malrt=nance Equipment Condition: @ Good Operate T Fair

Measurement Method

The measurement uncertainty stated is the expended uncertalaty
ﬁdnr (ke2) toprovide alevel of confidence of approsimatly ss
{GUM) The calibration

UKAS Publication Ref :lab 14

which is abtaintd from the standard unexrtainty multiplied by the caverage
%, It s determind in accordance with the Guide to Expression of Uncertainty
Ustzability (o National Standards, which reafise the unit of measurement

WMIIVJ m the Inbernatinnal Standard System nf |nirs [S1) Hrpnn af Tolerance Game form list of Sartorius Metrological Specifications.

Traceability:

Model Nusmber

Due Date

YCS011-522-00
Testa 1744

23-hug-3075.

| | 12-Nov-2024

This certificate relate asd apply Wit equipeent ooy,

This cevtificate may not be reproduced other than In full except with
prior writicn appraval of (he Veitlcalion Operation Division Sarlorius
Thafland) Co, Ltd.

S0P FM 32 01 Februmry 2022

the

b chanehil btskanallechaionl Maager]

wTIr A0

Sartorius (Thailand) Co., Ltd.
120 Rama 5 Road, Hunpemang, uaybwang, Banghal 10110
o o8 2640 HIET6 P 64 2043 BIAY, £-mad wemcr S nkant Gaanieha com

Certiri

Model Number

S/ARTORILS

Clg of Calibration

#.5[2245-106-DY Certificate Ne @ 248C10270
Descrlption : Analyticol Balance mpeun Issued Date:  Monday, August 05, 2024
Serial Number: 0027405555 oz Reference No @ 240942
IDNo.* BKI 0001
Manufacturer:  Sartotus Page No, : 20f2
Calibration Results : Without Adjustment
Repeatability v (Off-center loading error)
Pp g e
sl 8 g oAl drviry bt e 07w

e, -
Nemtingl Value : {Low Load) [ Nominal valee : 100 9

0 g Toterarce 00004 q
Teberarce

00001 g

! 20.0000 193.9999
20,0000 266.9000
Standard Deviation 0.00006  0.00006
Linearity
ot Lnesity, 2o sl hsnamaty cvvos. Druee -
Tolerance 0.0002 [}
N Wahg Convantional Mass Valus Ouplaed Vake | Deviation [r—
i Ll
0.01
0.1
= I
2
B
1 ] 1 T %m.e0m
| 00 I £3.0001

End of Report.

508 FMLXD 00 Frbeaary 2001

TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL 0-2717-3000-29

Certificate of Calibration

Equipment : Waler Balh

(SRS Zf&“da/ k
Manufacturer : Memmert
Model : WNE29

APBROM) 13y 6 vk P
Serial No, : 16220282
ID No. : BKK_EN0439 NENT CAL DATE ..., ?.9/1 0/.25.

Submitted by :

ilac-uRA

MACTIATI TN
CALIRATION See

FAX 0-2719-8484

Cert. No.: 24TM1618
Page: fof3

ALS Laboralory Greup (Theiland) Co.,Lld.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Orgenic Preparation Lab
Received Order : 29 October 2024
Calibration Date : 29 October 2024
Ambient Temperature : (26+£10)C

Relative Humnidity :

Calibrated by :

Approved by :
( ) Ponpan Paipim

() Suwit imjai
(v} Kunchil Promprat

Issue Date :

(5030 )%
M

30 October 2024

The Uncertainties are for a

probability of appr 85%

This certficate may not be reproduced cther B i full, extept with Lhe price wiiten
Appraval of the head of Corporate Services 3 - Equipment Casbranon ad Testing Services,

Equipment : Water Bath
Condition As-Received : Used ltem
Reference : 2410-07820C-4

Procedure Used :-

Cert. No.; 24TM1618
Page: 20of3

Calibration were conducled using in-house calibralion procedure CP-OT04 Based an ASTM E715 according
to direct measurement method wilh Data Acquisition which connecled with Induslrial Platinum Resistance

Thermomeler { IPRT ).

The temperalure scale used was based on ITS-90.
Condition of this result of caiibration
1. Referance slandard instrument;-

Instrument Serial No. Cart. No. Traceable Due Date
1) Dala Acquisilion MY57013711  24LM115 TPA 13 Jul 2025
2. This cerlificale is valid only to the item calibraled on date and place of calibralion.
3. This cartificalion is traceable (o the International System of Unil,
Remark : TPA : Technalogy Promation Assaciation { Thailand - Japan )
Result of Calibration :- (*) Withoul Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used 1 Water
Envirenmental AC Voltage Supply
('c) {%RH. ) ( Volt )
Baginning of C: i 25 54 222
Finished of Calibration 25 57 226
o 1L Ref. Std.
Pasition : ID No.:
1 4803288-001
1 S(ref) 2 2 4803588-002
T il e 3 4803984003
T T s 4 4803958-004
5{ref.) 4803988-005

Front
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o Lol g — e Sk | Metrology
S | I (@)’SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand.
Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 vl
Bangkok Tel: +668 9205 6851, +669 8247 2360

Note : The reported uncertainty of measurement was included slability and excluded uniformily.

Equipment : Water Balh Cert. No.: 24TM16
c:nldpi:?on As-Received :  Usad ltorm Page : g of 3 1 Website : www.scieco.co.lh  E-Mall : calibrate@scg.com
Reference : 2410-07820C4
Result of Calibration :- ("} Without Adjuslment |
Function of UUC™ Temperature Source || Certificate No, T241770 Page 1 of 3
Calibration uuc* vuc* Average” Standard Reading { C ) N . " .
polnt | Setting | Reading Position Hncertaing Certificate of Calibration
{°C}) (°C) {°C) 1 ] 2 | 3 | 4 | 5(ref) (+°C) | |
85.0 85.0 85.0 85133 | 85212 | 86150 | 84.983 | 85.096 0.22 Equipment : Chamber ( Oven)
Calibralion : A . | Coverage
point Uniformity | StabIEY | “pctor | Manufacturer : Memmert
(°c) (°Ch {£°C) k |
85.0 0.21 0.13 2 11 Model : UF110
Average™ : The average of 30 values in each position, | |
Uniformity : The i 1 of al any sensors and the measured temperaiure | ; Serial No. : B423.1549
at the reference location which are observed at the same {ime or al as close an observalion lime as possible |
to determine the patiern or ity wilhin Lhe chamber under steady-state conditions. ‘ | Customer Code . BKK EN0425
Stabllity : One-half of the greatest i i of pi ire at any one probe. ==
UUC* : Unil Under Calibralion |
| | 1D No. : T4671AS
| |

The reparted uncertainty of measurement was based on a standard uncertainly multiplied Sy a Customer : ALS Laboratory Group (Thailand) Co.,Ltd
faclor 4, providing a tevel of of epproxi y 95 %. | B
-000- 104 Phatthanakan 40, Phatthanekan Rd., Khwaeng Phatthanaka

Khet Suan Luang, Bangkok 10250
Customer Location : Oven Room

Date of Recelpt : 22 October 2024

Calibrated By : Boonchai Suriyawong ( Site Calibration Manager )
Approved By H 4& /Sujjar Naknakred (Site Calibration Manager)

The uncertainties are for a canfidence probability of approximately 95%.

This Is tssued In wilh the of italion granted by the Thai Laboratory Accreditation
Scheme which has assessod the measurement capability of the y and its ity to natlonal standards
and to the unlis of measurament reallzed at the carresponding natlonal standard faboralory. This certificate may not be
reproduced other than in full except with tho prior writien approvat of the Melrolagy.

‘ Date of Issue o VTNOV 20
|
|

11 FM-L14 119/18-08-66

@ ‘ SCG Metrology Metrology

SCI ECO Services Company Limited ‘ I SCI ECO Services Company Limited
HSC-TISETIS 17035 NSC-TISI-TIS 17028
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALBRATION 8244 ‘ ‘ 33/2 Moo 3, T.Banpa, A.Kaengkhai, Saraburi 18110, Thailand. CALIBRATION 0344
|
|
[

Certlficate No. T241770 Pnge 3 of 3
Certificate No. T241770 Poge 2 of 3

Calibration Report Calibration Report

Equipment : Chamber ( Oven) |1 f
|
Date of Calibration 1 29 October 2024 | | s
Environment : Temperature : 224-27.7 °C | | J-cn? & e
Line Voltage : 221.72259 V 11 3l-CHs 31-ciig | ChamberEdge

Relative Humidity : 55- 65 %RH | |

: ' e | 3-CHeP
Condition of this results of calibration : i1 H

. This equipment was calibrated by insert nine resistance thenmoimeler delectors into its chamber |, the other one

3 é:ll!

resistance thenmaineter deteetor use for mmbient tcmperature . The calibration was done in
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were [nal values and the initial data (rom customer request , The temperature scale used

was based on ITS - 90
2. Reference Standard Instrument : w
Instrument Model Instrument N i ) Due Dat Hom{E
nntney walll Lo Setificl I - Internal Dimenslons of Chamber: W (Widih} =56 cm, ,  M(Height)=S5 cm. and  D(Depth}=41 em.
RTD 10iohn 31-(CHI-10) T240399 16 March 2025 | Sizz of Installed Standard sensor number3|-CliTto numbes31-CHB : =S em. ,b=>5cm. and ¢ =5 cm,
DATA LOGGER 34970A TI93 T240399 16 March 2025 | Size of Insialled Standard sensor number3 |-CHY :  W/2=56 em/2,, H/2=55 cmJ/2 and D/2=41 em/2
3, This certificate is Lraceable to Mensurement Results
National Institute of Mctrology { Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.) | Average Standard Reading at each position ('C)
4. Condition of calibrated ilem : good Cakbration Polat | 31-CH1 | 31-CH2[31-Ctt3{ 31-C1i4 |31-CH| 31-CH6 [ 31-CH| 31-Chis| 31-Chs
EqUipmcnl chcriplion : o4 104.19 | 10450 | 10383 | 10426 | 104.02 | 104.34 | 10276 | |04.42 | 103.96
Time Constant | Hour __35 Minue AL_104_°C ! : - il i
Fresh Air D:mel:r D opcn MI“ D Mediwum D Max 180 1809 | 18040 | 17984 | 18015 | (7927 | 1802) | 180236 | [AD.68 | 16073
[[]Ctose | Chamber { Oven ) Temperature Distributlon
[]Not Availabte | | ~ =
A . B " Reading ('C) . . : . werage
5. Adjustment : | ! Sarlag (€ ) Average ('C) | Stablity (£'C) | Unlformity ( C }| Uncertaloty 2 C)
( X) without adjustment () afer adjustment |1 Mia , Max Average Fuctr &
| 1040 103.9, 104 1040 10414 ol4 00 042 200
| 180.0 179.9, 180 1800 15023 027 076 063 200

* The quoted wncertaluty exclede “uniformity™
The callbration resull apply only the above callbratcd Her.
The reault of fest was found aceurate s shown on dutc and place of test only.
The reported cxpanded uncertaluly s based on a stamdord uneertalnty multiplied by n covernge factor & which for a <dlstrihatlon, providiog
2 leved of canfidence af approximalcly 95 % -
End of Cery

TM-L15 11818.08-66

FM-LES NSI8-08-66
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BKK_EL0043

£ Technoley s (Thaiisid) Uieoled +E62 617 €363
U CHU LIANG BLDG 22/F UNIT AD Fa +652632 431
Agilent Technologies i cee sn@aglingcen
Wt waw ogilonLcom/chom

Custamar Gonlact:

Customor Number:

Eunnm.er Parchase
Ordes Number: 70371013

Service Request: Service Mequest Date:

[AX 10 - 01ubb300U445Y4

chanattagarn mchom@alsglobal com

227158780 -
Sarvice Order: Service Confirmation:
6006676060 ' 6905905441

Invaice To:

Labo Srotp (Tna:land) Co

103 Phatthanakan &
Khwaena EBhagtha

—u
Toneoare M \T el 1

Direct Inquiries lo:
Contact Name
Contact E-ma !
Canlacl Telephone:

Delivery Site:
ALS Laboratory Sroup (Tha:land) Co

Customer Conzact Center
cce-smi@agilent com
+B62 637 6363

Conlact Fax: +§62 632 4331
Ra

Location:
Room
Bldg
Lab
Dapt

Lenin more sbout Ay et s Special Gllers. Produsts, Seraces and o

tuil tanne ol taburatory product stv solutions ¢pa-vized for your

py At and wnrklieas Visil s 2| wiw a0 Isal com/ ehea
Aglant Tachnolog<s [Tasod) Limited <011 Ohea Citehank N i Bus jknz Brancn ORIGINAL
W fhniang Rag 22/F i AT 295 Intezehanga 21 Riuing Sukbuimed Road Kinagtaey Nan
966 Rama 4 Aosd S =, Bangrak Sub distnct. Wattaen Dsmet, Rangeok 10113 Th s fand
Eanghok (2504 [nland Acc Na 0124457007
TazlD 9105542068218 THB Kruny Thar Cank PCL

Page 1 of 3

Service Cenfirmation Number: §305525441
Service Canlirmaltion Date; 08.10.2024

Sorvice laformation:

| Problem Dascription:
| "WU-E0QQ-IM-7900-5001253655

Service Provided:
Perform 0Q Hardware, Test CDS logon, auto sampler, Auto une. 86 and 20 Min stability,
I calibrate the instrument No BKK_EL0043 test all pass.

Service Overview Code:
Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours: |Travel Hours:
0 20

|

Fleld Service
Representative Name:
Panthep Kurasathaln

Customer Name:
Supakwan Mak

| Additiznal Comments:

Pege 3 of 3

Service Confirmation Nember: B305305441
Service Confirmation Date: 02.19.2024

Service Instrumeat:

| Model Madel Description Serial Numbor Systam Handle Parent Assat

{ Number

SYSIM- | {CPMS 7900 System

7900 =
SPS 4 Autosampler AU15430722 | 1CP MS 7800 ' SYS-IM-7300
1818 3 lor Agilent JP15510227 | 1CP MS 7900 SYS-IM-7900

_|7850/7900/6900 ! -

| PSC 6108T Chilter | 21541948 'ice ms 7900 | SYSIM-7900
Agilant 7300 1CP-MS lup1sa71169  [1cP s 7900 1 5Y8-IM.7900

Service Items:

It Service/Part # | Doseription Qty ' Entillsment | Service Start Service End

IlWIJ E0Q Enterprise Opemmnal 100 |Agreement |04.10.2024  04,10.2024
| Qualification Entitlement |
| 100 % {
covered |
1010 | 61856850 ICP-MS Checkout \ 1.00 |Agreement
Solutions | Entillemant
| | 100 %
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Metrological Center
SCI ECO Services Company Limited

33/2 Mao 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924 Fax : +66 2 586 5109
Waebsite : www.scieco.co.th E-Mail ; calibrate@scg.co.lh

@iscG

Certificate No. T250355

Certificate of Calibration

Equipment HEATING BLOCK
Manufacturer : Environmental Express

Model : SC 196 ;
Scrial No. 6974CECW3285 : :
Customer Code : BKK_EL0054 1!
ID No. + TS5306A3 "

Customer

ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

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

Date of Receipt 26 February 2025

Calibrated By
Approved By

Date of Issue

The intles ara for a probability of approximately 95%.

This Certificata is issued In wilh the of granted by the Thal Laboratory Accreditation
Scheme which has assessed Lhe measurement capabliity of the | and ils ity to natlonal
standards and to (he unlts of realized at the natlonal standard laboratory. This certlficate may

not be reproduced other than In full except with the prior written approval of the Motrologlcal Center.

FM-L12 109/30-05-57

Page 1 of 6
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Metralogical Center

SCI ECO Services Company Limited
SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Sarabur 18110
Telephone : +66 2 586 57924 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

h

@
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Certificate No. T250355 Page 2 of 6

Calibration Report

Equipment : HEATING BLOCK
Date of Calibratlon : 4 March 2025
Environment : Temperature : 24.4-24.9 °c

Line Voltage : 221.6-226.3 V
Relative Humidity : 55 - 65 %RIL

Coudltion of this results of calibration ;

1. This equipment was calibrated by insert nine sandord thermocouples type T into its chamber |, the other one
standurd thermacouples type T use for ambient temperature measurcment . The calibration wis done in according
o WI-T20.
All data show below were final values and the initial data from customer request . The temperalure scale used
was based on ITS -90 .

2. Reference Standard Instrumeat :
Iostrument Model Instrument No. Certificate No. Due Date
TC TYPET TN221-TN23¢ T240712 19 April 2025
TC TYPET TN231-TN240 T240712 19 April 2025
TC TYPET TN241-TN250 T24040! 16 March 2025
TC TYPET TN251-TN260 T240401 16 March 2025
DATA LOGGER ~ 34970A TI93 T240401 16 March 2025

w

. This certificale is traceable (o :
Natiounl Institute of Metrolugy ( Thailand ) through Metrological Center ( NSC-TISIFTIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipiment Descriplion :
Time Constant 2 Hour __ 40 Minute AL__ 95 C
Fresh Air Damper [ Open DMin D Medium D Max
Close
Not Availoble

o,

5. Adjustment :
( ) without adjustment ( X ) after cdjustment

Approved Bv-

FM-L13 108/30-05-57

Metrological Center
SC| ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburl 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Webslte : www.scleco.co.th E-Mail : calibrate@scg.co.lh

Certificate No. T250355 Page 4 of 6

Calibration Report

Measurement Results

Callbratlon Point Average Standard Readlng at each position (C)
R1 Hlolel-Holet TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT Max 94,85 9537 95.03 95.25 95.52 94.75
95 Min 94,17 94.66 94.38 94,63 94 BT 94.12
Average 94,51 95.02 94.70 94.94 9520 94.43
I R2 Hole7-Holel2 TN227 TN228 TN229 TN230 TN231 TN232
Max 9471 94.56 94.79 95.32 95.44 95.06
Min 9405 93.88 94.10 94.65 94.90 94,65
Average 94.38 9422 94.44 94 92 95.17 94.85
f R3 Holel3-Holel8 TN233 TN234 TN235 ‘TN236 TN237 TN238
Max 9526 9543 9540 95.71 9541 95.06
Min 94.54 94.64 94.71 95.10 94 86 94.42
Average 94.90 95.03 95.06 954! 95.13 94.74
I R4 Holel9-Hole2d TN239 TN240 TN241 TN242 TN243 TN244
Max 95.13 95.06 95.68 96.16 9535 95.80
Min 9439 94.43 94.86 95,51 94,88 95.12
Average 94.76 94.75 95.27 95,83 95.12 95.46
[ RS Hole25-Tole30 ‘TN245 TN246 TN247 TN248 TN249 ‘TN250
Muox 9495 958l 9539 95.82 95.66 95.66
Min 9447 95.01 94.67 94.99 9484 94,87
Average 94.71 95.42 95.01 95.41 95.25 9527
I Ré6 Hole31-Hole36 TN251 ‘TN252 TN253 TN254 TN255 TN256
Max 96.07 9534 96.28 95.39 94.95 95.12
Min 9524 94.55 95.51 94.62 94.13 9435
Averape 95.67 94.95 95.90 95.00 94,54 94.73
I R7 lole37-IToled2 TN257 TN258 TN259 TN260 TN241 ‘TN242
Max 95.15 95.63 96.11 95.09 95,34 95.51
Min 94.38 94 BE 9532 94.28 94.54 94.72
Averape 94.76 9525 95.7) 94.69 94.94 95.11
RB Hole43-Holed8 TN243 TN244 TN245 TN246 TN247 TN248
Max 95,84 9587 95.44 95.712 95.65 95.75
Min 95.06 95.10 94.60 94,95 9487 9498
Average 95.45 95.48 95.02 9534 95.26 95.36

Approved By,

FM-LI3 108/30-05-57

©
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Website : www.scieco.co.th

Metrological Center

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 57924 Fax : +66 2 586 5109

E-Mail : calibrate@scg.co.th

Certificate No. T250355

Calibration Report

Page 3 of 6

Approved By,

©ISCG

UMb G AT ALY

Telephone : +66 2 586 57924  Fax :
Websile : www.scieco.co.th

Metrological Center

ONT CONTROL,

FM-LI3 108/30-05-57

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

+66 2 586 5109
E-Maii : calibrate@scg.co.th

Certlficate No, T250355 Page 5 of 6
Calibration Report
Measurement Results
Calibratton Polnt Average Stundard Readlng at cach position ("C )
R1 Holel-Hole6 TN221 TN222 | TN223 | TN224 | TN225 | TN226
CAL POINT Max 10448 104.40 104.60 105.27 10524 105.19
105 M:n 104.15 104.02 104.25 104.94 10491 104.91
Averge 104.32 10421 10442 105,10 105.08 105.06
[ ra2 ialer-Hatetz TN227 | TN220 | TN229 | TN230 | TN2M | TN232
Max 105.20 105.45 105,58 105.96 105.81 106,03
Min 104.92 105.14 105.29 105.64 105.53 105.79
Averge 105.06 10529 105.43 105 60 10567 105.91
[ R3 Holel3-HolelR TN233 TN234 TN235 TN236 TN237 TN238
Max 106,09 106.14 105.83 106 25 105.97 105.98
Min 105.80 105.89 105,57 106,00 105 69 105.65
Average 105.94 10601 105.70 106.13 105 83 105.77
| R4 Hole19-Hale24 TN239 | TN240 | TN241 TN242 | TN243 | TN244
Max 105.87 105,75 10530 10507 10522 105,66
Min 105.62 105.52 105.13 104.90 10505 105.49
Average 105.74 105.63 105.21 104.98 105.14 105.57
RS Holc25-Hole30 TN245 TNZd6 TN247 TN248 TN249 TN250
Max 105 62 105.54 105.52 105.75 105.97 105,69
Min 105.45 10515 105,31 105,57 105 81 105.49
Avernge 105,53 105.44 10541 10566 10589 105.59
1 R6 Hole31-Holeds ‘TN251 TN252 TN253 ‘TN254 TN255 TN256
Max 106.19 10634 106.47 105.96 10576 10535
Min 106.02 106.16 10631 105.77 105,58 105.18
Average 106.10 10625 106.39 105.87 105,67 10527
| R7 Hole37T-Holed2 TN257 | TN258 | TN259 | TN260 | TN2d1 TN242
Max 106.21 10559 10545 105.36 106.08 106 09
Min 106.04 105.42. 105.28 105.20 105.90 105.92
Average 106.12 105.51 10537 105.28 105.59 106,00
[ RS Holed3-Holeds TN243 | TN244 | TN245 | TN2d6 | TN247 | TN248
Mex 106,59 10633 105.78 105,38 105.42 10569
Min 106.38 106.16 105.60 105.20 105.25 10552
Average 10645 106,25 105.69 105.29 105.33 105,61

Approved By,

FM-L13 108/30-05-57
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Metrological Center
SCI ECO Services Company Limited

©

SCG

CEMINT, B el WAL

33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110
Telephone : +66 2 586 57924 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certilicate No, T250355 Page 6 of 6

Calibration Report

Mcasurement Results:

NEATING BLOCK Tempernture Distribution
. Reading (°C)
Setting ("C) e co— Stablity (£°C) Uncertainly (2°C)
1020 . 1020 v43 083
1070 . 107.0 020 010

* The quoted uncertalnty exclude * unlformity *

The callbratlon result apply only the abave ealibrated Item.

The result of test wu found accurate as shown on date and place of test ouly,

The reporied espanded uncertainty Is based on & standard uneertalnty mulllpled by o coveruge factor & which for a (-distributlon,
providlug o Tevel of confidence of approximately 95 % .

Approved By,

FM-L 13 108/30-05-57

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhai, Sarabur 18110, Thailand.

@ISCG

NSC-TISI.TIS 17025
CALIBRATION 0244

Certificate No. T232160 Page 2 of 4
Calibration Report

Equipment : Chamber ( Cooling Room )

Date of Calibration : 6 December 2023

Environment : Temperature : 23.4-249 °C

2214-2302 V
55-65 %RH

Line Voltage :
Relative Humidity :

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temy . The calib was done in according
1o WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The lemperaturs seale used
was based on 1TS - 90 .

2, Refercnce Slandard Instrument :

Instrurnent Model Instrument No. Certificate No. Due Dale
TC TYPET TNI6I-TNIT0 T230773 10 April 2024
TC TYPET TN171-TN180 230773 10 April 2024
DATALOGGER  34970A Ti49 T230773 10 April 2024

3, This certificate is traceable 10 :
Natiopal Institute of Metrology ( Thailand ) through Melrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 How 30 MinuweAt __3__°C
Fresh Air Damper  [_] Open TCIsin [ Medium ] Max
Dclosc
[X]Not Available

5. Adjustment :

( X ) withoul adjustment ( ) afier adjustment

Approve

FM-L15 118/18-08-66

Metrology
SCI ECO Services Company Limlted
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel : +66 3627 3096  Fax : +66 3627 3100

Bangkok Tel : +668 9205 6851, +669 8247 2360
Websile : www.scieco.co.th E-Mail : calibrate@scg.com

@ISCG

NSC-TISSTIS 17025
CALIBRATION 0244

Certificate No. T232160 Page 1 of 4

Certificate of Calibration

Equipment Chamber ( Cooling Room )

Manufacturer KOLDTECH ]
Model 1 KM 320 REVIEW BY i
Serlal No. TBN-1012061/05 APPROVED BY ... ’ I
Customer Code BKK_ENO0167 NEXT CAL. DATE 2% =

ID No. : T2463A3

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

104 Phatthanakan 40, Phatthanakan Rd., KF g Phatthanak

Khet Suan Luang, Bangkok 10250

Customer Location Laboratory

Date of Receipt : 29 November 2023

Calibrated By : Atiphong Rongrat ( Technician )

Approved By Boonchai Suriyawong (Site Calibration Manager)
Date of Issue

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

Thie i Is Issued n wlth the ione of granted by the Thal Laboratory Accreditation

Scheme which has assessed the measurement capability of the yand its to national
and to the unlts of measurement realized at the corresponding natlonal slandard leboratory. This certificate may not be
reproduced other han in full except with the prior written approval of the Metrology.

FM-L 14 119/18-08-66

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thalland.

@ISCG

NSC-TISKTIS 17025
CALIBRATION 0244

Certificate No. 7232160 Page 3 of 4
Calibration Report
I5F
10a !
1 1
A T 734
1164
~ i 2
F Pt 4F -
it )
] L
H T
134 i e — A |_ _ _ _12F_
. I ’ 144
"4 nr7; e
’ : !
rd
-, 1
2l ! z
] o
16E 75 SA
C=Centre, F=CentreofFace, A=Comer, E=CentreofEdge
1C = TNI6! 12F = TNI72
24 = TNI62 S 1BA = TNIT3
3A = TNI63 4A = TNI74
4F = TN164 I5F = TNL75§
SA = TNI6S 16E = TNI76
6A = TNI66
7F = TNI§7
8F = TNIGB
9A = TNI6S
10A = TNI70
1IF = TNI7i

Approved By.

FM-L15 118/18-08-66



jiraporn.siriwat
Rectangle

jiraporn.siriwat
Rectangle

jiraporn.siriwat
Rectangle

jiraporn.siriwat
Rectangle


@ISCG

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISETIS 17025
CALIBRATION 0284

Certilicate No. T232160 Pape 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at ¢ach position (°C )

Calibration Point |TNI61[TNI6Z| TN163 | TN164 [ TN16S | TNI66| TNI6T| TN168 | TN169| TN170{ TN171 | TN172

30 283 | 134 295 346 345 3.76 | 325 | 346 339 | 3.50 | 358 342

TN173| TN174| TN175| TN176

133 | 339 | 315 343

Chamber ( Cooling Room ) Termperature Distribution
= Reading (C) - o N .| Coverage
Setting { C )| Mia, Max | Aversge Average (C) | Stability (+ C) | Uniformity ( C ) |Uncertainty (£ C) e
1.0 28,4 a5 336 Lio 200 190 209

The ealibration result spply only the above calibrated ltem,

The result of test was faund accurate as shown on date and place of test only.

The reporled cxpanded uncertalnty is based on & standard uncertalnty multiplied by a covervge factor & which for a t~distribution,
providing a leve

Approved B|

FM-L15118/18-08-66

Metrology Center
SCI ECO Services Company Limited

51 Mao B, Tublwang, Kaeng Khoi, Sarabur, [haiand 18260

NICATHTIS 1978
EALIGEATION B34

Certlficnte No. T250873 Page 2 of 4

Calibration Report

Equipment Chamber ( Cooling Room )
Date of Calibration 4 June 2025
Environment Temperature :  23.4-24.9 °c

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

Condition of this results of calibration :

1. Thisequipment was calibraled by insert 16 siandard thenmocouples type T into its chamber |, lhe other one
standard thermocouples type T use for ambicnt lemperature . The calit
10 WI-T20 ( bascd on ASTM FE145-94 ( Reapproved 2001) and AS2853-1986 )k
All data show below were final values and the initial data from customer request . The temperature senle used
was based on ITS -90 .

was doue in di

2. Reference Standard [nstrument :
Instrument Model Instrument No. Centificate No, Duc Dnfe
TC TYPET TN9I-TN100 T242036 3 Decenber 2025
TC TYPET TNIOI-TNI 10 1242006 3 December 2025
DATA LOGGER 34970A riz1 T242036 3 December 2025

w

‘This cerificale is tricvable th :
National Institute of Metrology { Thailand ) through Metrological Center ( NSC-TISL-TIS 17025 CALIBRATION 0244.)
Conlition of calibrated itcin : good
Equipment Description :
Time Conslant 2 Hour 20
Fresh Air Damper [_] Open [CIMin
mclose
[X]Not Available

G

o,

Miuute At 3 C

[] Medium D Max

w

. Adjustment

( X ) without adjustment ( ) after adjustment

Approved By.

FM-TLO7 102/27-03-68

Metrology Center
SCI ECO Services Company Limlted
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260
Bangkok Tel : +668 9205 6851 , +668 81924 0059
Saraburi Vel ; +869 8247 2360
E-Mail : calibrale@scg.co th

@ISCG

HSCTIONTIS 17925
CALIIA TION 4248

Website : www.scleco.co.th

Certlficate No, T250873

Page 1 of 4

LEquipment
Manulacturer
Model

Serial No.
Customer Code
ID No.

Customer

Custorner Location
Date of Receipt
Calibrated By
Approved By

Date ol Issuc

Certificate of Calibration

Chusmber ( Cooling Room )

KOLDTECH

RLYILW 5%
KM 320
TBN-1012061/05 APPROVED BY)

BKK_ENO167

NEXT CAL pate, . 04/12/26
T2463A3

ALS Laboratory Group (Thailand) Co.,Lid.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Laboratory Room

28 May 2025

Atiphone Rongrat { Technician }

oonchai Suriyawong (Site Calibration Manager)

The uncertainties are for a confidence probabllity of approximately 85%.

This Certlficate is issued in with he of grantsd by the Thal Laboratory Accreditation
Schame which has assessed the measurement capabllily of the faboratory and its traceability to recognized natlonal standards
and to Ihe unlta of measurement realized at the corresponding national standard laboratary. This certlflcate may nol be
reproduced other than In full axcepl with the prior wrilten approval of lhe Melrologlcal Center.

©ISCG

FM-TLOG 102/27-03-68

Metrology Center

SCI ECO Services Company Limited

51 Mao 8, Tubkwang, KKaeng Khoi, Saraburi, Thaitand 18260

SIS 125
CALIRATION B34

Certificate No, T250873

Page 3 of 4

Calibration Report

IA
£, -
13
i
- 14A
: i
4 H
. }
ke 1 ;
[ -
16E TEs A
C=Centre, F=CentreofFacc, A=Comer, E=CentieofEdge
1IC = TN9I 12F = TNI0Z|
2A = TN92 13A = TNIO}
3A = TN93 14A = TNI104
4F = TN94 15F = TNI0S
SA = TN9S 16E = TNILOG|
6A TNS6
TF = TN97
8F = TNY8
9A = TN99
10A = TNi0O
I\F = TNIO1

Approved By.

FM-TLOT 10272703 68
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©[SCG

SCI ECO Services Company Limited

51 Moo B, Tubkwang, Kaeng Khol, Saraburi, Thalland 18260

Metrology Center

HBC-TISHTIS 17025
CALSMATION w384

Certificate No. T250873

Calibration Report

Page 4 of 4

Measuren
Aversge Standard Reading ot each positlon (°C )
Calibration Point | TN®t | TN92 | TN93 | ITN94 | TNO5 | TN9G | TNO7 | TN9B | TNO? | TNIO0| TNIOL | TN102
3.0 295 | 292 | 309 292 316 | 350 | 340 | 3.03 314 | 298 344 ENE)
‘TN103| TN104| TNIOS | TN106
319 | 306 | 146 292

Chamber ( Caoling Room ) Temperature Distributlon

R Readlag (C) = . . | coverage

Setting (C) Min,Max | Average Average (C) | Stabllity (+ C) | Uniformity ¢c) Uncertalnty (£ C o

30 28,19 4 3.14 120 130 1.90 204

The eallbration result apply only (ke ahova calibrated ltom.
“The result of test wus found accursie a5 shoswn on date and place of lest anly.
The reparted expanded uncertainty Is based on a stondard uncertaloty wultiplied by  covernge factor k which for n (-dlstributlon,

providing a level of confldence of approximately 95 % .

Approved By,

FM-TLOT 102727-03-68
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