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High Volume Air Sampler Calibration Worksheet

GHECO-ONE COMPANY LIMITED

Project Site s Barometric Pressure (mm Hg) : 755
VIOMLWIAEHFT I I UM HATURINY
Calibrate Location : o Temperature (*C) : 30
Calibrate Date : 15-Aug-22 High Volume 1D : RYG,FS0179
cali No.t C-150822-RYG FS0179 High Volume Madel : TE-5170D
Calibrator ID: RYG_F50205 High Volume 5/N ; 4805
Calibrator Model : TE-5028A Calibrator Slape : 153016
Calibrator S/N : 1166 Calibrator Intercept : -0.0468
Test No. Delta H;0 Qus 1: Chart Linear Regression
nch {m?/min) (CEM)
: 22 10049 40 Isiope: 349582
2 28 11277 hal Intercept: 48699
3 36 1272 50 I corrclation Coelficients 0.9987
4 43 14171 54
[ 56 15754 60
H{cFM)
65.4
¥ = 34.958x + 4.86¢
|
0.0 -+
00 05 1.0 1.5 20
Qstd {m3/min)

Catibrated by

(g?;m}

{ MrApichart Wilars)
Field Scientist (1)

e el

Approved by :

L EB6-H73 REVISION N

. (Mr. Noppong Juntarapan)
Enviro Field Coordinator Scientist {3)

ISSUE PATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : dug. AU nuAYA Temperature (*C) : 30
Calibrate Date : 15-Aug-22 High Volume D : RYG_F50292
Calibrati Nou: C-150822-RYG_FS0292 High Volume Model : TE-5170D
Calibrator 1D: RYG_F$0205 High Volume S/N : 5497
Calibrator Model : TE-5028A Calibrator Slope : 153016
Calibrator S/N: 1166 Calibrator Intercept : -0.0468
Test No, Delia ;0 Qua 1: Chart Linear Regression
(inch) (m*/min) (CFM)
1 24 1.0475 10 Slope: 355471
2 30 11657 44 Intercept: 25606
3 +0 13387 50 Correlation Coefficient : 0.9989
4 48 14621 54
5 58 16025 60
1(CFM)
65.4
y = 35.547x + 2.5606
00 - — -
00 as 1.0 15 2.0
Qstd {m3/min}

Calibrated by

FET

{ Mr.Apichart Wilars)
Fleld Scientist (1)

Approved by :

D2 PR

{Mr. Noppong Juntarupan}
Enviro Field Coordinator Scientist {3}

FORM NO.:

06-073 REVISION NO.: - ISSUE DATE: 14/03/16

High Volume Air Sampler Calibration Worksheet

GHECO-ONE COMPANY LIMITED

Project Site s Barometric Pressure (mm Hg) © 758
Calibrate Location : Januvan T e {*C): 30
Calibrate Date: 15-Aug-22 High Volume ID : RYG F50175
Calibrati No.: C:150822-RYG F50175 High Yolume Model : TE-5170D
Calibrator ID: RYG_F50205 High Volume 5/N : 4801
Calibrator Model : TE-50284 Calibrator Slope : 153016
Calibrator S/N: 1166 Calibrator Intercept : -0.0468
Test No. Dela H,0 Qua I+ Chart Linear Regression
{inch) {m?{min) {CEM)
1 26 10884 40 |siope: 37.8390
2 32 1.2023 4 Intercept: 12802
3 4.0 13387 se Correlation Cocfficient 09957
4 50 14912 54
5 58 16025 60
1(cFM)
65.4
y = 37.83%x - 1.2802
a0 v *
0.0 0.5 10 1.5 20
Qstd (m3/min}
e an Do TR
Calibrated by Approved by s

( MrApichart Wilars}
Ficld Scientist (1}

{Mr. Noppong Juntarupan)
Enviro Field Coordinstor Scientist (3)

FORM NO.: F 06-073 RLVISION KQ.- 1SSUE DATE: 14/03/16

High Volume Air Sampler Calibration Worksheet

Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure {mm Hg) : 755
Calibrate Location ; urusInau-a1nling T (<Q: 30
Calibrate Date 15-Aug-22 High Volume ID : RYG.FS0176
cali Nos C-150822-RYG_FS0176 High Volume Model : TE-5170D
Calibrator ID: RYG.FS0205 High Volume $/N : 4802
Calibrator Model ; TE-5028 Calibrator Slope : 153016
CalibratorS/N: 1166 Calibrater Intercept : -0.0468
Test No. Delta H;0 Qua 1:Chart Lincar Regression
(inch} {m*/min) (CFM)

1 28 11277 80 Lstope: 386663

2 35 1.2553 44 Intercept: -4.0017

3 44 14018 50 Correlation Coefficient : 09988

4 50 14912 54

5 62 16553 60

1{CFM)
65.4
y = 3B.666x - 4.6017
00 . - - '
00 0s 10 15 20
Qstd (m3/min)

Calibrated by

et

Approved

( Mr.Apichart Wilars)

Field Scientist (1)

FORM NO. F 06-

P

{Mr. Noppong Juntarupan}
Enviro Field Coordinator Scientist (3}

by:

073 RE

SION NO. - ISSUE DATE: 14/03/16

High Volume Air Sampler Calibration Worksheet

Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location ; Auruauft Temperature {°C) : 30
Calibrate Date:: 15-Aug-22 High Volume 1D : RYG_F50173
Calibrati No C-150822-RYG FS0173 High Volume Model : TE-5170D
Calibrator ID: RYG_F50205 High Volume S/N: 4799
Calibrator Model : TE-50284 Calibrator Siope : 1.53016
Catibrator §/N: 1166 Calibrator Intercept : -0.0468
TestNo. Delta H:0 Qu 1 Chart Linear Regression
(inch) (m®/min) (CFM)

1 25 1.0682 10 Stope: 33.0117

2 3.2 1.2023 4 Intercept: 46155

3 42 13706 50 Correlation Coelicient : 0.9997

4 5.0 14912 54

5 6.4 16810 60

Herm)
65.4
y=33.012c+ 4?5155
00 - t
0.0 0.5 10 1.5 20
Qstd {m3/min)
R Qﬁ’ﬂ?’:'ﬁ
Calihrated by Approved by

( MrApichart Witars)

Field Scientist (1)

FORM NG.: F 0G-

{Mr. Noppong: Juntarupan)
Enviro Field Coordinator Scientist (3}

073 REVISIONNO:- ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Profect Site : GHECO-DNE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : ANTUNRTIIUDIA Temperature {°C) ¢ 30
Calibrate Date: 15-Aug-22 High Volume ID : RYG_FS0177
CalibrationSheet No.: €-150822-RYG FS0177 High Yolume Model : TE-5170D
Calibrator 1D: RYG_F50205 High Volume S/N: 4803
Catibrator Model : TE-5028A Calibrator Slope : 183016
Calibrator S/N: 1166 Calibrator Intercept : -0.0468
Test No. Deita H0 Qs I+ Chart Linear Regression
(inch} {m?/min) (cFM)

L 26 Loges 40 Slope: 33.2228

2 32 12023 44 Intercept: 3.7965

3 i 14018 5o Corretation Coe fficient ; 09992

4 52 15198 54

5 64 16810 50

H{cem)
65.4
¥=33.22304 3.7965
00 - ™
00 0.5 1.0 1.5 20
Qstd {m3/min)
e 2 &22?,.‘3
FEPE - pi
Calibrated by Approved by :

to Certificate of Calib

( MrApichart Wilars}
Field Scientist (1)

TA

CALIBRATION

Certticate No

PTCIGT22102

{Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist {3)

FORM MO F 06:073 REVISION NO: - ISSUE DATE: 14/03/16

PENTA CALIBRATION CO., LTD.
55/124 The Connect 33 Vitiage Kanchanaphisek Road
Dokmai Prawet Basgkak 10250

Tel: +66 {0) 2069-0773

www pontacal.com

Page 2of 2

ALIBR

ENTA

RYG_EN00O1
PENTA CALIBRATION CO., LTD.

667124 Tho Connect 33 Villago Kanchanaghisek Road
Dokmai Prawst Bangkok 10250

Tei: +66 (0) 2069-0773

www,pentacal.com

ATION

Represent to Ceniificate of Calibration ,PTC/07/22102

Certificaie No.:
Equipment:
Kanufacturer:
Mcdet:

Type of Balance:

Customer:

Environment Condition:

Calibration Place:

The Method used:
Traceability:

Date Received:
Calibration Date:
Issued Date:
Calibration By:

{ b Kriangsak Kalasd )
Reviewsd by

s centdinne s <

e erHent 16 FErnatens! G

< e unitg of

Certificate of Calibration

PYCAOT22102 Paga: 1of 2

Bigital Balance Condition: Normat CALIZRATION 0122
Sancrius Serial No: 25403664

LA130S-F iD No: RYG_ENG001

Single infervat

ALS Laboratory Group {Thaitand) Co.,Ltd.
616/10 Moo 6 T.Maenamkoo, A.Pluakdaeng,
Rayong 21440, Thastznd

Temperature 238°C + 03°C
Humidity £8.7 %RH & 4.4 BRH
Air density 147 kgim’

ALS Laboratory Group (Thailanc} Co. Ltd
816/10 Moo 5 T.Maenamkoo, A Pluakdzeng,
Rayong 21140, Thailand

in house method, PTC-WI-07. base on Euramet cg. 18
This certificate is traceable to the St Units through Thas Catbration Service Co_itd

. NSC-ONSC Accreditation No : Catibraton 0189

Warch 23, 2022
harch 23, 2022
ktarch 25, 2022

B Rungroje Metakul

eattisak Kerdta }
Laboratory Manager
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High Volume Air Sampler Calibration Worksheet

GHECD-ORE COMPANY LIMITED Barometric Pressire (mm Hg) : 755

Measurement Resulis;
Without Adjustmant :
Function Calibration: don Adjustment

Eccentsic Error: Weight 1o be 173 12 or of Maximum cagacity

Eccentricity test 50 {g}
Positon (g) ]
IR E K [ s i
0.6000 ] 05005 | -0.6001 EESS | 000t
Aaxi deviation: 20001
Repeatabilty Test : Weight to b3 12 < L, < Moximum capacity
Deteminaton of the standard deviation of weighing balance , Resdabity 40001 (g}
Nomina! test vaiug (g} ! Standard Deviation j
100 ] 0.00009 j
Error of indication : fom naminal vaiue., Readability 00001 (o)
Nomina! Value | Conventional Mass indication Correction of Balence Uncertainty k
ig} {g} ] {g) (@)
o S.00805 8.0005 £.0000 066028 287
o.a 001800 00100 5.0000 b.eoo2s 265
Ggs 0.05600 06500 9.0000 0.00026 265
Gt 0.10000 01000 _ Lo G.00028 2685
o5 050000 0.4859 0.0001 00026 268
H 1.00000 05952 ©.0001 0.00026 268
2 200000 19395 0.000% {.00026 268
& . 5.6000% _ Soo%0 08000 000026 265
10 i 10.606G0 10.0001 -0.0001 000026 285
26 20.60503 20.050 -0.0G01 D D626 252
100 18060004 100.0601 -0.0401 0.00027 2.18
Note: Weignt of adust - [t<H

The End of Certificate

Eraject Site:
oW U A e AR A UREAT ———
Catibrate Lacatian : wia (8 30
Calibrate Date ; 15-Aug-22 High Volume ID : RYG F3
cali No: €.150022-RYG FS0390 High Volume Model : TE-5009X
Catibratar D RYG F50205 High Votume S/N: s684
Calibrator Model : TE-5028A Caltbrator Stope : 153016
Calibrator §/N ¢ 1166 Cattbrator Intercept s 00468
TestNo, Delta ;0 Qut 1: Chart Uinear Regression
{inch} (m/min) (CFM)

ks 8 09135 32 |stope: 287720

2 i 1.0475 36 Intercept: 56799

3 3z 12023 40 Correlation Cocfficient : 0.9993

4 40 13387 4

5 28 14621 8

+{er)
654
V= 267720 45,6799
0.0
0.0 o5 1.0 15 20
Qstd {m3fmin)
~
e P R
Calibrated by approved by

 MrApichars Wilars )
Field Scientist {1}

{Mr. Noppong Juntarupan}
Enviro Field Coordinator Scientist (3)

FORMNO. F06-074 REVISIONNO. . ISSUEDATE 14/63/16



High Volume Air Sampler Calibration Worksheet High Yolume Air Sampler Calibration Worksheet

Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm HE) : 755 Project Site: GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg} : 75%
Calibrate Location : Fuy.ORNT INUMIHR {<cy: 30 Calibrate Location : YuBua - S nksee (&= 1 30
Callbrate Date s 15-Aug-22 High Volume 1D : Calibrate Date: 15:Aug22 High Volume 1D : RYG_FS0294
[2 No: €-150822-RYG F$0189 High Volume Model: TE-5009) CallbrationSheet No. C-150822-RYG FS0294 High Volume Model: TE-5009X
Calibrator 1D: RYG_FS0205 High Volume S/N: 4797 callbrator ID: RYG F50205 High Volume §/R : 5301
Calibrator Modet : TE-5028A Calibrator Slope : 153016 Callbrator Model : TE5028A Calibrator Slope : 153016
Calibrator §/N: 1166 Calibrator Intercept : -0.0468 Calibrator §/N: 1166 Calibrator Intercept : -0.0468
TestNo. Delta H;0 Qu 11 Chart Linear Regression TestNo. Deita Hy0 Qu 11 Chart Linear Regression
(inch} fm’/min) {CFM) {inch) {m*/min) {CFM)

1 16 0.8639 32 Slope: 27.7765 1 18 09135 32 Stope: 248765

2 22 1.0049 36 Intercept: 7.9305 2 25 1.0682 36 Intercept: 9.4830

3 30 11657 49 |corrclation Coefficient: 0.9992 3 32 12023 0 Correlation Coefficient : 0.9963

4 38 13060 44 4 44 14018 44

5 46 14323 48 5 54 15479 48

1(CEM) : M)
654 5.4
¥=20.776x + 7.9305 ¥=24.877x+9.483
0.0 - 00 . . - .
°0 05 10 15 20 0.0 05 10 15 20
Qstd (m3/min) Qstd {(m3/min}
— . ]
e D el D TR
Catibrated by Approved by: - Catibrated by Approved by :
[ Mr.Apichart Wilars } (4. Hoppong Juntarupan) (Mr-Apichart Wilars ) {Mr. Noppong Juntarupan}
Field Scientist (1) Enviro Field Coordinator Scientist (3) Field Scientist {1} Envira Field Coordinator Scientist (3}

FORMMNO: F 06074 REVISION ND; -

FORMMNO; F06.074 REVISIONNO:- ISSUE DATE: 14/03/16

High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet

Profectsite: GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) © 755 Profect Site: GHECO-ONE GOMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : Sranuae Temperature (°C): 30 Calibrate Location s prusauasuvy 9: 20
Calibrate Date: 15-Aug-22 High Volume ID ¢ RYG_ES0183 Calibrate Date: 15-qug22 High Volume 1D : RYG_FS0187
Calibrationsheet No.: C150822-RYG FS0183 High Volume Modet: TE-5009X CalibrationSheet No: C-150822-RYG FS0187 High Volume Models TE:5009%
Catibrator 1D: RYG_FS0205 High Volume S/N: 4791 Calibrator iD: RYG_F50205 High Volume S/N: 4795
Calibrator Model : Catibrator Slope : 153016 Calibrator Modet TE50284 Cafibrator Slope : 153016
Cafibrator S/N: 1166 Calibrator Intercept : -0.0468 Calibrator S/H: 1166 Calibrator Intercept : -0.0458
TestNo. Delta H,0 Qu 1: Chart Linear Regression TestNo. Delta H;0 Qe 1: Chart Linear Regresston
(Inch) {m*/min) (CFM) {inch) {m®/min) (CEM)

! 18 09135 3z Slope:: 26,0416 ! 16 08639 3z Slope: 283165

2 26 10884 36 Intercepts 80946 z 22 10049 36 Intercept: 73928

3 3z 1.2023 40 Correlation Coefficient: 0.9968 3 30 11657 40 | Corrclation Coefficient: 0.9982

4 44 14018 4 4 38 13060 44

5 52 15198 8 5 45 1471 8

) V)
654 5.4
¥ = 26.042x + B.0946 y=28.316x+ 7.3928
0.0 0.0 -
0.0 05 1.0 15 20 0.0 0.5 10 15
Qstd {m3/min} Qstd {m3/min)
~ ~
e~ et = e
Calibrated by Approved by : Calibrated by Approved by
(Mr-Apichart Wilars } {¥r. Noppong Juntarupan) {MrApichart Wilars ) {Mr. Koppong funtarupan)
Field Scientist (1) Enviro Field Coordinator Scientist {3} Ficld Scientist {1} Enviro Field Coordinator Scientist (3)

FORMNO:F0(-074 REVISION KO- ISSUE DATE: 14/03/16 FORMMO. F06-074 KEVISIONNO. - ISSUE DATE: 14/03/16




High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet

Project Site: GHECO-ONE COMPANY LIMITED Barometric Pressure {mm Hg) : 755 Project Site : GRECO-ONE COMPARY LIMITED Baremetric Pressure (mm Hg) © 758
Calibrate Location : rvyenu AT (3383 30 Calibrate Location ¢ enHUNR Te {0 30
Calibrate Date: 15-Aug22 High Volume 1D : RYG_PS0400 Calibrate Date : 15-Aug-22 High Volume 1D ¢ RYG_FS0186
catibrationsheet No.: C-150822-RYG_FS0400 High Valume Modei: TE-5009X CalibrationSheet No.: C-150822.RYG F50186 High Volume Model: TE:5009%
Catibrator ID: RYG_FS0205 High Volume S/N: 5691 calibrater ID: RYG_FS0205 High Volume S/N: 4794
Calibrator Modet : TE-5028A Calibrator Slope ¢ 153016 Calibrator Madel : TE50204 Calibrator Slope : 153016
Catibrators/N: 1166 Calibrator Intercept : -0.0468 Calibrator S/N: 1166 catibrator Intercept : -0.0468
P JUOOR  |-{ E—
Test No. Delta H,0 Qua T Chant Linear Regression TestNo, Delta H,0 Qi 1+ Chart Linear Regression
{inch) (> /min) (crmy (inch) (m?/min) [{33%})

! 18 09135 32 |siope: 252563 1 19 0.9372 32 Aslope: 335905

2 24 1L.oss4 36 Intercept: $7328 2 24 10478 36 Intercept: 0.6438

3 34 12379 40 | correlation Coefficient: 0.9996 3 20 11657 40 | Correlation Cocfficient: 0.9987

4 44 1.4018 4 1 28 13060 44

5 54 15479 8 5 44 14018 8

+{crm) Herm)
5.4 854

y=25.258x+8.7328 . V= 33,59+ 0,643

0.0 0.0
a0 [ 1.0 15 20 0.0 05 10 15

Qstd {m3/min} Qstd {m3/min)

ERe DA R et T2 R P

Calibrated by Approved by: Calibrated by Approved by
{MrApichart Wilars ) {Mr. Noppong Juntarupan} {Mr.Apichart Witars } (M. Hoppang Juntarupan)
Ficld Scientist (1) Enviro Field Coordinator Scientist {1} Field Scientist (1) Enviro Field Coordiuator Scientist (3)
FORMRO. F06-074 REVISION NO: - ISSUEDATE: 14/03/16 FORMNO. F06-074 REVISION NO: - ISSUEDATE: 14/03/16
BKK_ELO037
©2020 by Aglient Technotogies Aglient CrossLab Compliance Services

High Volume Air Sampler Calibration Worksheet Centificate of System Qualification

ES-0Q
Project Site ; GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : Auyunupeuvy Temperature {*C) : 30 System ID: MY16010005
Calibrate Date : 15-Aug-22 High Volume ID : RYG_FS0174 Organization Name; ALS Laboratory Group (Thaifand} Co., Ltd.
Cali Now C-150022-RYG FS0174 High Volume Model : TE-5170D Organization Location: 104 Fhatthanakan 40 Phatthanakan Rd., Bangkck 10250
Calibrator ID: RYG_FS0205 High Volume 5/N: 4800
Date: Soptember 13, 2021 5:49:11 PM
Calibrator Model : TE-5028A Catibrator Slope : 153016
EQP Name: AgitentRecommendsd
Calibrator§/N: 1166 Calibrator Intercept : -0.0468
EQP Revision: ES.02.50
K Overall Qualification Status: P
Test No. Delta H,0 Qua 1: Chart Linear Regression us: ass
(m*/min) (CFM)
1 10475 40 Stope: 364386 Proparation
z 32 12023 4 Dintercept: 11135 Pass |
3 4.0 13387 50 Correfation Coefficient 09965 Instrument Tests
4 4.8 1.4621 54 Pass
5 58 1.6025 &0 -
Autosampler Oporation
'Pass i o
H{cemy
654
v = 36.439x+ 1,135
0o 3
0.0 o5 1.0 1.5 20
Qstd {m3/min}
REVIEW BY
APFROVED BY
=
ERT < pi 1 by
Calibrated by Approved by KEXT CAL. DATE 020
( MrApichart Witars) (Mr. Noppong Juntarupas)
Field Scientist (1) Enviro Field Coordinator Scientist (3)
Date: September 12, 2021 5:40:11 PM
System D MYIE010008

Pago 176

FORM KD:F06-073  REVISION B0~ 1SSUE DATE: 14763716



analytikjena analytikjena

bttt o tedmtteusa Cempary

Swam{ N, . Serial-No.: ”m«lf)?”izo;l_?_u - .
APPROVED BY W/V Date: M_,X/Q;ﬁ_[@?fg,. __ Carried out by: M &pl‘m Eﬁé:v‘?q .

t
Next caL. pate 04042025

REVIEW BY ... _ CustomerNo: __ (0#-cop

with foll g Operational Qualification (0Q) |
{requires a separate OQ protocol)

Company ﬁﬁ’? jooRR  parosY ,79“;}/ Cx/ﬂ,n,\/om y oy

User 7/,\,;/@9,7&—;:? wrvrﬂ,;m .

Department Zaé

Street O eI HO  yypibagreeniT YOI O0R0)

Maintenance Protocol

Zip Code, City IITA D h;ommw Ieons /@50

Country A/pmn/@‘—@

Atomic Fluorescence Spectrometer -

¢ { Phone

mercur / mercur plus -

Fax

E-mail

analytikjena analytikjena

o

Srtedreosttie s Sampn et Sapery

Maintenance works basic unit Device parameter nominal  jactual
tightness visual check inside the Mercur E‘ value value
visual check if gold-traps are broken i visual check general tightness inside the Mercur ok Zf changed: O
visual check if spectrometer is contaminated [a’ visual check Goldtraps ok JZ/ changed: |
reactor cleaning o visuai check spectrometer
check pump-hose, if necessary change it = cuvette ok: Zi changed: [
check drying-hose, output gas-liguid-separator v lens ok E changed: [
test Bubble-Sensor = check pump hoses ok: [ ichanged: [
check gas flows = check hoses and hose connectors ok.: (3 {ehangea:
check volume flows, reagents o check and clean reactor ok changed: [
recording stray light values = check drying hose output Gas-liguid-seperator ok v changed: |
measurement with 30 ng/t E’ R check bubble-sensor ok B/ notok: [
Check gasflow
Argon pressure valve 4 12-15bar 1.6 boy
Maintenance works Autosampler Serial No.: yof -23—? L Valve 1 . 12:;:Z:m .87 M/w.‘u
iubricate the dosing-winding {Teflon-grease-spray) Z Valve 2 50 Nif or
clean the dosing cylinder, if necessary exchange it = 0.833 NUimin | 033 NLAW
lubricate the winding system of the height drive with some draps of oil JZ]/ Valve 3 0 ;gwjr:nn 0083 m_/m
check the toothed belt Vvalve 4 0 125%‘;;:\ 0-16t Nl»/m .
check the position of the mechanical stopper (height: 13mm ) = Check liquid flow
check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS52S, typ.10s) vl Acid 2.5mlimin l/ N
check the pump rate of washing cup = 1ml LBl i
check the efectrical hose connections for good contact =@ Red.-agent :?rrr:{mm 1.5 wd/wu‘n
check the connectors of the magnetic valves A Sample 10mlfmin o w\‘/’w "
$ check the dosing hose for buckling, if necessary exchange it [Zr +2ml R
Adventitious light - values {V} from file
100 [2) )
200 o °
300 0 )
350 o) [¢)
400 i /
450 9 g
500 L A
e 550 12 M
B 575 4 50
60D 29 48 -




analytikjena

MULTIPOINT CALIBRATION REPORT

o
Devioe o nominal  Tactuat Data 1-Jul-22 Name NOXx Analyzsr
P value valtie HORIBA Mode APNA3TO
Analytical parameters Serlal No. TOSHWMA1 iD RYG_F50461
Calfbrator Teledyne AP Mods! 700
Conditions.: max.conc.: 10pg/l.  PMT-voltage: 40’1“ ....... v Serlal No. 947
Blank-sotution Std. Gas C: {PPM) 55.88 Cylindet No. GNO0027222
without enrichment / FBR 30 ng/L. 2'&5‘1‘030%5 Cylinder Prosaure (psl) 1800 Certified By Alrgas Inc.
Conditions.: max.conc.: 1.7pg/l. PMT-voltage: ...<348: v Certified Dste o Bfebz2 Expired Dats 9-Feb-30
Blank-solution Palnt CALIBRATION RESULTS
i
with enrichment / FBR 30 ng/L int E (1,005 Ideal Actual NO Error NO %Error NO Actun) NOx Errar NOx %Emor NOx
RSD<3% ZERO 0.00 0.10 0.10 0.10 0.10 010 0.10
Fok- factor (Int / Int, ) >35 1 100,00 58.70 130 130 100.10 0.10 0.10
Comments 2 200.00 201,00 +.00 0.50 201.40 1.40 070
3 300.00 29830 170 057 302.10 210 0.70
4 400.00 398,40 -1.60 -0.40 403,50 350 0.88
AVERAGE (%) £0.33 0.50
400
300
200
100
o 3 T -
0 100 200 300 400
i {deat —o—AclualNO  —8— Actual NOx

!/"Z‘b’m&q Blon - | m\&;& et Psn

‘Signature Technician "7\ signaiure Customer

Calibrated By Approved By

 Beglel ., v/osfrons, oot 035

Place, Date (DD/MMAYYY) Place, Date (DD/MMAYYY) C/%/ ‘SFWT

{MrJirawut  Sakem) (Mr.8amyuth  Jitranont )
Field Environmental Sclentist (3) Assistant General Manager

ALS Laborafory Group
FORM NO..F 05056 REVISIONNO.:- ISSUE DATE; 02/84/12

MULTIPOINT CALIBRATION REPORT MULTIPOINT CALIBRATION REPORT

Ci Deta 1~Jul-22 Equipment Nama NOx Anelyzar Ci Date 1~Jut-22 Nema NOx Analyzor
HORIBA Modal APNA-370 HORIBA Moda! APNA-370
Sarlal No. 148EHOED o BKK_FS51084 Seral No, TAVES544 o RYG_F50272
o k Teledyns AP} Modat 700 Calibrator Manufacturer Teladyno API Modal 700
Serlal No. 847 Serlal No. 947
Std, Gas C: (PPM) 55,88 Cylinder Na. GN0Q27222 Std. Gaa Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (paf} 1800 Certifled By Alrgaa Inc, Cylinder Presaure (pel} 1800 Cextified By Alrgas Inc.
Cartified Dats 9-Feb-22 Expired Dats 8-Fab-20 Cariifted Date 9-Feb-22 Explred Dats 8-Fab-20
Polnt CALIBRATION RESULTS Paint CALIBRATION RESULTS
al i
(deal Actus! NO Error NO %Eror NO Actual NOx Error NOx %Emor NOx \deat Actusl NO Emor NO %Emor NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10 ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.00 ~1.00 -1.00 100.70 0.70 0.70 1 100,00 99.10 -0.80 -0.90 100.10 a.10 0.10
2 200.00 199.40 -0.80 -0.30 201.50 1.50 0.75 2 20000 198.60 -1.40 -0.70 199.00 -1.00 -0.50
3 300.00 298.60 -1.40 -0.47 302.30 230 077 3 300.00 298.70 -1.30 -0.43 300.50 0.50 0.7
4 400.00 401.40 1.40 0.35 398.00 -2.00 -0.50 4 400.00 398.00 -2.00 -0.50 398.70 -1.30 -0.33
AVERAGE (%) 0.26 0.38 AVERAGE (%) -0.50 -0.08
400 400
300 300
200 200
100 100
0 - - 2 T a - -
0 10 20 Kl 400 o 100 200 300 400
e [doal  —e—ActualNO  —B— Actual NOX | e doal  —t— ActualHO  —— Actual HOx E

Callbrated By Approved By Calibrated By Approved By
A m 5

< 7
f% { ; 7 ‘Sﬁ: U‘IIZF

{MrJirawut Sakam ) {Mr.Sammyuth  Jittranont ) (MrJirawut Sakam} {Mr.Sarayuth  Jittranont )
Fleld Environmenta! Sclentist (3) Apglstant Genaral Manager Fistd Enviranmontal Sclontist (3) Asalstant General Managar

ALS Laboratory Group
FORMNO.:F 05-056 REVISIONNO..- (SSUE OATE: 0204112

ALS Labaratory Group
FORM NO F 05056 REVISIONNO.:- ISSUE DATE: 0204112




MULTIPOINT CALIBRATION REPORT

G Date 1-Jul-22 Name NOx Anatyzer
Teladyna AP! Modal T200
Sarlal No. 2198 0 RYG_F80252
Calibrator Teladyne AP! Model 700
Sexlal No. 947
8td, Gas C (PPM) 55.88 Cylinder No, GN0027222
Cylinder Preasura (ps) 1800 Certified By Alrgas Inc.
Cartifled Dats 9-Fab-22 Explrad Date 9-Fab-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Emor NO Actual NOx Ermor NOx | %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0,10 0.10
1 100.00 98,80 -1.20 ~1.20 101.00 1.00 1.00
2 200.00 198.00 -2.00 -1.00 201.30 1.30 0,65
3 300.00 298.10 -1.90 -0.63 302.30 2.30 077
4 400.00 398.20 -1.80 -0.45 398.80 -1.20 0,30
AVERAGE (%) -0.84 0.44
400
300
200
100
0 v
0 100 200 300 400

i |deal == AclualNO  —&— Actual NOX

MULTIPOINT CALIBRATION REPORT

o Dato 1-Jut-22 Name NOx Analyzer
HORIBA Model APNA-370
Serlal No. AWXGBTCR 0 RYG,FS0453
Callbrator Teiadyne API Model 700
Serlal No., 847
5td. Gaa C (PPM} 55.88 Cylinder No. GN0027222
Cylinder Pressura {psl) 1800 Certifled By Alrgaa [nc.
Cartiifiad Date §-Feb-22 Explred Date 9-Fab-30
Polnt CALIBRATION RESULTS
n -
Ideal Actua! NO Error NO %Error NO Actual NOx Error NOx | %Emor NOx
ZERO 0.00 0,10 0.10 0.10 0,10 0.10 0.10
1 100.00 99,60 -0.40 -0.40 101.40 1.40 1.40
2 200.00 198.60 -1.40 070 199.80 -0,20 -0.10
3 300.00 299.00 -1.00 033 298.50 -1.50 -0.50
4 400.00 402.10 2.10 0.53 401.20 1.20 0.30
AVERAGE (%) -0.16 0.24
400
300
200
100
0 r T
L) 100 200 300 400

~i—ideal  —¢—AcualNO  —&— Actual NOX

Celibrated By

4

{ Mr.Jirawut  Sakam )
Flold Environmental Sclantist (3)

Approved By

=l

{ Mr.Sarayuth  Jittranont )
Aasistant General Manager

ALS Laboratory Group
FORM NO. F 06.056 REVISIONNO:- (SSUE DATE: 02/04/12

MULTIPOINT CALIBRATION REPORT

Callbrated By

//;' -~

S
(Mr.Jirawut Sakam }

Fleid Environmenta! Sclentist {3}

Approved By

=

(Mr.Sarayuth  Jittranont }
Asslstant General Manager

ALS Laboralory Group
FORMNO..F 05056 REVISION NO.:- ISSUE DATE: 02104112

G Date 1-Jul-22 Name NOXx Analyzer
HORIBA Moda! APNA-370
Sedal No. NVOER3YH [[+] RYG,_F50459
Calibrator Teledyne APl Modal 700
Serial No. 947
Std. Gaa C: (PPM) 55.88 Cylinder No. GND027222
Cylinder Prasaura (pai) 1800 Certifled By Alrgas Inc,
Caertifiad Date §-Feb-22 Expired Date 9-Feb-30
Boint CALIBRATION RESULTS
0|
Ideal Actual NO Eror NO %Eror NO Actual NOx Error NDx | %Emor NOx
ZEROC 0.00 0.05 Q.05 0.05 0,10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 101,80 1.80 1.80
2 200.00 198.70 -1.30 -0.65 199.70 -0,30 -0.15
3 300.00 301,10 1.10 037 301.50 1.50 0.50
4 400.00 401.30 1.30 0,33 398.90 -1.10 028
AVERAGE (%) -0.08 0.39
400
300
200
100
0 - - a
o 100 200 300 400

Ideal —s—AcluatNO  —8— Actual NOX

Callbrated By

Approved By

ALS MULTIFOINT CALIBRATION REFORT
C Date 1-Jul-22 Name NOx Analyzer
HORIBA Model APNA-370
Serlal No. ROBK0177 [[o] RYG_FS0483
Calibrator Teledyne API Model 700
Serial No. 947
Std. Gas C (PPM} 55.88 Cylinder No. GN0027222
Cylinder Pressura (psl) 1800 Certifled By Alrgas inc.
Certified Data §-Feb-22 Explred Date 9-Feb-30
Bolnt CALIBRATION RESULTS
ofn|
Ideal Actual NO Error NO %Emor NO Actual NOx Eror NDx | %Errof NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20 101.10 1.10 110
2 200.00 201.80 1.80 0.90 201.50 1.50 075
3 300.00 299.40 -0.60 -0.20 302.60 2.60 0.87
4 400,00 398.10 -1.90 -0.47 401.90 1.90 0.47
AVERAGE (%) -0.18 0.66
400
300
200
100
0 - 4 - -
0 100 200 300 400

wose-ldeal == AUl NG —G— Actual NOx

Calibrated By Approved By

{Mr.Jirawut  Sakem )
Fleld Environmental Sclentist (3)

=i

(Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group

FOR NO.:F 05.056 REVISION NO.:- [SSUE DATE: 02/04/12

4

{ Mr.Jirawut  Sakam )
Fleld Environmental Scientist (3)

=i

(Mr.Sarayuth  Jittranont }
Assletant General Manager

ALS Laboratory Greup

FORM NO.:F 05-056 REVISIONNO..- ISSUE DATE: 02/04/12



MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jut22 Name 502 Analyzar
HORIBA Mode! APSA-370
Sarlal No. VABFSLSH 0 RYG_FSD460
o Teledyna AP| Mode! 700
Sarial No. 847
Std, Gas C: (PPM) 58.3 Cylindar No. GND027222
Cylinder Pressure (psi) 1800 Cartifled By Alrgas inc.
Certlfled Data 9-Feb-22 Explred Data 8-Feb-30
CALIBRATION RESULTS
Point
ldeal Autual Eror %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98,70 -1.30 -1.30
2 200.00 197.80 -2.20 -1.10
3 300.00 296.50 -3.50 -1.17
4 400.00 398.30 -1.70 -0.42
AVERAGE (%) -0.78
400
00
200
100
0 T
0 100 200 306 400
i fdoat —— Autual
Callbrated By Approved By

(MrJirawut  Sakam )
Flold Environmantal Sclentlat (3)

=i

(Mr.Sarayuth  Jittranont )
Asslstant Genora! Manager

ALS Labaratory Group
FORMNO . F 05-056 REVISIONNO - (SSUE DATE: 02/04/12

MULTIPOINT CALIBRATION REPORT

Calibration Date 1~Jul-22 Name 502 Analyzor
HORIBA Modet APSA-370
Serlal No. NM3M2D5M D RYG_FS80288
Calibrator Taeladyne AP| Modoet 700
Serial No. 947
5td. Gos C (PPM) 68.3 Cylinder Na. GN0027222
Cylinder Pressure {pal) 1800 Cartifiad By Alrgas Inc.
Cedtiflad Date 9-Fob-22 Explred Date 8-Fab-30
Paint CALIBRATION RESULTS
ldeal Autug! Eror %Emror
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.50 -1.10 -1.10
2 200.00 202.40 2.40 1.20
3 300.00 302.30 2.30 0.77
4 400.00 398.00 -2.00 -0.50
AVERAGE (%) 0.09
400
00 =
200
100
0
0 100 200 300 400
s Idoal —e— Autual
Calibrated By Approved By

c/ﬁ’/

{MrJimwut Sakam )
Flald Environmentat Sclentist (3}

=i

{Mr.Sarayuth  Jittranont )
Asslstant General Manager

ALS Laberatory Group
FORMNO.F 05-056 REVISIONNO.:- ISSUE DATE; 0270412

MULTIPOINT CALIBRATION REPORT

Calibration Date 1~Jul-22 Name 502 Analyzor
HORIBA Modet APSA-370
Sarint No. 1092NYKM Equipment iD RYG_FS0271
[of Teledyne AP| Model 700
Serlat No. 947
Std. Gaa Ci (PPM} 58.3 Cylinder No. GN0027222
Cylinder Presaure {pal} 1800 Cartified By Alrgaa Inc.
Cortified Data 9-Feb-22 Expired Date 8-Feb-30
Point CALIBRATION RESULTS
n
ideal Autusl Error %Ermror
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50
2 200,00 168.20 ~1.80 -0.90
3 300.00 297.60 -2.40 -0.80
4 400.00 398.00 -2.00 -0.50
AVERAGE (%) -0.52
400 -
200
200
100
0
[} 100 200 300 460
i daal ——Autual
Callbrated By Approved By

(MrJirawut  Sakam }
Flald Environmontat Sclantiat (3)

5{:@‘0@?

{ Mr.Sarayuth  Jittranont }
Assistant Genera! Manager

ALS Laboratery Group
FORM HO.:F 05056 REVISIGH MO - 1SSUE DATE" 02:04412

[o! Dste 1-Jui-22 Namao 802 Analyzer
Taledyna AP| Modet T100
Sarial No, 1773 Equi [»] RYG,_FS0251
Callbrator k Teledyna AP Model 700
Serial No. 947
§td. Gaa Ci {PPM} 58.3 Cytindesr No. GN0027222
Cylinder Preasure {pal} 1800 Cerlifad By Alrgas Inc,
Carlifled Data 2-Feb-22 Expired Dats 8-Feb-30
Point CALIBRATION RESULTS
n
Idoal Autual Error %Emor
ZERO 0.00 0.10 0.10 0.10
1 100.00 §9.60 -0.40 -0.40
2 200.00 201.80 1.80 0.50
3 300.00 297.20 -2.80 -0.93
4 400.00 396.00 -4.00 -1.00
AVERAGE (%) -0.27
400 s
300
20
100
-
[
o 100 200 300 400
E i Il —e— Autuat
Callorefed By Approved By

( Mr.Jirawat  Sakam }
Flald Envirenmantal Sclentist (3)

=<

(Mr.Sarayuth  Jittranant }
Aaslatant Gonaral Manogor

ALS Laboratory Group
FORM MO :F 06-056 REVISIONNO.- (SSUE DATE: 0204112




MULTIPOINT CALIBRATION REFORT

MULTIPOINT CALIBRATION REPORT

C Date 1-Jul-22 Name S02 Analyzer
HORIBA Model APSA-370
Seral No. SOUOXI31 Equipment ID RYG_FS0452
Ci Teledyns AP| Model 700
Serlal No. 947
Std. Gas Ci {PPM) 563 Cylinder No. GN0027222
Cylinder Pressure {pal) 1800 Certified By Alrgas Inc,
Certified Date 9-Fab-22 Explred Dats 8-Fab-30
CALIBRATION RESULTS
Point
Idael Autual Error %Ermar
ZERO 0.00 0,10 0,10 0.10
1 100.00 98.60 -1.40 -1.40
2 200,00 198,00 -2.00 -1.00
3 300,00 298.10 -1.90 -0.63
4 400.00 398.20 -1.80 -0.45
AVERAGE (%) 0.68
400
300
200
100 2
0 -
0 100 200 300 400
i ideal —— Autal
Callbrated By Approved By

(MrJimwut  Sakam )
Fleld Environmantal Bclentiat (3)

=i

{ Mr.5arayuth  Jittranont )
Asslatant General Manager

ALS Labaratory Group
FORM NO.:F 05.056 REVISIONNO.:- ISSUE DATE: 02/04112

MULTIPOINT CALIBRATION REPORT

Ci Date 1-Jul-22 Equipment Namo $02 Analyzer
HORIBA Model APSA-370
Sartlal No. XL29YBS5B Equipment ID RYG_FS0462
C Taladyne AP| Model 700
Satla! No. 947
Std. Gas C: (PPM) 58.3 Cylinder No. GN0027222
Cylinder Prassure (pal} 1800 Cortifled By Alrgaa Inc.
Certifled Dats 9-Fab-22 Explred Date 8-Fab-30
CALIBRATION RESULTS
Polnt
|deal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90
2 200.00 198.10 -1.90 -0.95
3 300.00 297.90 -2.10 -0.70
4 400.00 403.20 3.20 0.80
AVERAGE (%) 0.33
400 0it?
300
200
100
° - -
0 100 200 300 400
s (deal —— Autual
Calibrated By Approved By

e

(MrJirawat  Sakam )
Fleld Environmental Sclentiat (3)

=i

(Mr.Sarayuth  Jittranont )
Asglstant General Manager

ALS taporatory Group
FORIANO.:F 05056 REVISIONNC..- (SSUE DATE 02:04/12

C Date 1-Jul-22 Name 8502 Analyzer
HORIBA Modsl APSA-370
Serial No. PAUYOT7A [»] RYG,_FS0458
Callbtator Telsdyne API Model 700
Sarial No. 947
Std. Gas G (PPM) 56.3 Cylindsr No. GN0027222
Cylinder Preasure (pal} 1800 Cartfled By Alrgas Inc.
Certifled Date 9-Fab-22 Expired Date 8-Feb-30
Polnt CALIBRATIDN RESULTS
0
Ideal Autuat Emor %Error
ZERO 0.00 0.10 0.10 0.10
1 100,00 98,90 -1.10 -1.10
2 200,00 201.10 1,10 0.55
3 300.00 302.30 2.30 0.77
4 400.00 398.60 -1.40 -0.35
AVERAGE (%) -0.01
400
300
200
100
0 T T
0 100 200 300 400
e Idoal —o—Autual
Calibrated By Approved By
P 7 _ﬂ: (1’]7}2
|

{Mr.Jimwut  Sakam )
Fleld Environmaenta) Sclentist (3)

{ Mr.8arayuth Jittranont )
Asslstant Ganeral Manager

ALS Laboratory Group
FORM NO.: F 05056 REVISION NO... {SSUE DATE: 02103/12
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e of Catigtation Number
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Dato : 12 Jul 22 Ambient Temperature ('C) : 30
Calibration sheot No. : C-120722-BKK_FS0528 Relative Humidity {35} 70
Digilal Temporatwre [0 BKK_FS0508 Roferance Tomperatura ID. : BKK_FS0609
Console Seral No. : 1503017 Sorial No. ¢ 7688004
Gonsala Model XC-572V Model : FLUKE 714
Naoxt Calibrate © 26 Jui 23
Losation Reforonca Temporature | - Digital Temparaturo Ertor Romark
°C °c ‘G
Stack [ 2 2
25 24 -
50 51 1
100 103 3
150 151 1
200 202 2
250 251 1
300 301 1
500 503 3
1000 1001 1
1200 1202 2
Probe 100 101 1
126 126 1
150 153 3
Qven 100 101 1
125 126 1
150 151 1
Filtor 100 102 2
125 125 0
150 152 2
Exit 0 0 c
10 10 [
20 20 [}
Motar [ [ [
25 25 0
50 50 9
AUX [} o [
25 2 0
50 50 0
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Pitot Tube Calibration Data

Pitot Tube identfication Number ; BKK_FS0531 Calibration Date 12Jui22

Lab test duct MNumber: 258-1-13-01 Standard Pitot 1D @ BKK_FS0441

Calibration Sheet Mo, : C-120722-BKK_FS0531 Cp Standard : 089

Pitot Tube Calibration Data

Type § Pitot Tube Coefficient Data

Pitot Tube Identification Number : BKIK_FS0532 Calibration Date : 12.Jut 22

Type s pitot Standard pitet tube Type s pitaf tube Cp{s} Cop (s}
tube Leg A.B (AP, mm.H,0) (AP, mm.H,0) LegA legB

Test 1 A 12,00 16.60 0.842 -
B8 12.00 16.60 - 0.842

Test 2 A 12.00 16.60 0.642 -
8 12.00 16.60 - 0842

Test 3 A 12.00 16.60 0.842 -
8 12.00 16.60 - 0.842
Tp 0.842 0.842

A Pesid)

Cpes) = p T
“N AP

('p{A) _CP(EJ must BE <0.01 )

Z [Cp ts) — Cptd or 1:)]

Average Aor B = must BE £ 0.0/

3

C)/)\]AS” Praise rhice’
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Nelln Jiopsry

[ MrNathapot Jizngwareewong)

Field Specialhsi{1}

Lab test duct Number : 256-1-13-01 Standard Pat 10 : BKK_FS0441
Calbration Sheet No. © C-120722-BKK_FS0532 Cp Standard : 0.9¢
Type S Pitot Tuke Ceefficient Data
Type s pitot Standard pitet tube Type s pitottube Cp (s} Co (s}
tube Leg A.B (AP, mm H.0) (AP, mm.H,0) LegA LegB
Test 1 A 12.00 16.60 0.842 -
B 12.00 1680 - 0842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.80 0.842 -
B 12.00 16.60 - 0.842
Tp 0.842 0842

o o A pesid)
S = Cp ——
AP (5

Py "(p(B)] st BE <0.01 ’

Z [(‘17 ()~ Cptd or m]

K

(Dp\l/(sff F'mv'ﬁwp'nicu" J\Lﬁ“ L?mwﬁ}
Appoved by

£ 14r.Saksit Praisanphisut )

Average deviatian(A or Bj = nust BE < 0.01

Calbrated by

(MeNathepo! Jiengwaresong)

Fieid Scientst (4} Field Speciatisti1)

Foars £81-045 (54703:62)

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 12 Juiz2 Nozzie SetiD. : BKK_FS0533
Calibration Sheet No.: C-120722-BKK_F$0533 Vernier Cahper iD. : BKK_FS0525
Hozzie Diameter (mm.§ Hi- Lo ®©,+0,+D)3
Hozzle ID #
o, An
1 0.318 0318 0.000
2 0.475 0475 0475 0.009
3 0835 0.635 0835 0.000 9835
4 0782 0792 0782 0.000 0.7¢2
5 0.852 0.852 0.g52 0.600 0.852
5 1110 1110 1110 9.000 1110
7 1.270 1270 1.270 00060 1.270
D, D,
Where *
0.0, 0, Thete different nozzle dameters 91 60 degrees ©
each other, each measured he nearest 0,025 mm T
An = Mamum gstance betwesn any two dameters,
mustbz < 0400 mm.
. W, v 0.+ D3
SABASUREMENT FLANE

Wi Ty

Catborated by Approved by

{ Bir Saksit Phaisanphisut (M Natthaped Jienguareenong)

Fizld Scientist {43 Fiedd Specassiols

Bt 5 251008 115

Foum 2812026 104/03707)
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DIG!ITAL TEMPERATURE CALIBRATION DATA SHEET

Pitot Tube Calibration Data

Gaiibration Dato : 12-Juk22 Ambient Temperature {*C) : 20
Galibration sheet No. : C-120722-BKK_FS0519 Relative Humidity (%) 70
Digital Tomporaturo IO BKK_FS0819 Raforenca Temperature iD. : BKK_FS§1144
Consofo Soriat No, : 1604026 Sorial No. : 201000000013
Consolo Modal : XC-572:V Modal : Digicon-CC-VT-MS
Noxt Calibrata : 3tdan23
Location Raforonce Tomporature | - Digital Temporatura Ertor omark
« - -
Stack [ o [
25 25 0
50 50 0
100 101 1
150 153 3
200 202 2
250 262 2
200 302 2
500 503 3
1600 1004 4
1200 1205 5
Probo 100 101 1
125 127 2
150 153 3
Oven 100 101 1
125 127 2
150 153 3
Fifter 100 101 1
125 127 2
150 153 3
Exit [ [ i)
10 9 -1
19 -1
Motor [ 0 o
25 24 -1
50 [
AUX ) 0 o
2% 25 o
50 50 [
Calibrated by Approved by .. N‘ Ll

¢ Mr.tnnakom Kulchart )

(Mr.Natthapol Jiengwareewong)

Field Screnbsth) Field Specialisti}

Pitot Tube Calibration Data

Pitot Tube Idenufication Number : BKK_FS0523 Calibration Date 12 Jut 22
Lab test duct Number : 258-1-13-01 Standard Pitot 1D BKK_FS0441
Calibration Sheet No. C-120722-BKK_FS0523 CpStandard 0.9%
Type S Pitot Tube Coefficient Data
Type s prot Standard pitot tube Type s pitot tube Cp (s} Cp{s)
tube Leg A.B (AP, mm.H.0) (AP, mm.H.0) LegA LegB
Test 1 A 12.00 16.60 0.842 -
8 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
8 12.00 16.60 - 0.842
Te 0.842 0.842
A pisiay
tS) = P A KT

Average deviation(d or By =

Calibrated by

cp ” —(‘p(w] must BE <0.01

AP

Z [Cp (s} = Cp(A or H)]

3

must BE S 0.0/

P

Nl Jipanscmry

MeNathapol Jiengwareewong)

Approved by

( Mr.tinnakom Kulchar }

Field Scientist (1) Field Speciaisti 1}

Feom 2812048 104703/07)

Pitot Tube identification Number : BKK_F50522 Calibration Date : 12 Jul 22
Lab test duct Number : 258-1-13-01 Standard Piot 1D : BKK_F50441
Calibration Sheet No. : C-120722-BKK_FS0522 CpStandard - 0.89
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s piot tube Cp (s} Cp (s}
tube Leg AB (AP, mm.H,0) (AP, mm.H.0) LegA leg B
Test 1 A 12.00 16.60 0.842 -
8 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12,00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.50 - 0842
Tp 0.842 0.842

A pestd)

s = Cp o,
"V Ar ®

Epw —Epw):l st BE 001

Z lev = coet or 5]

mist BE S 0.01

Average d 4 or B =

3

At

Calibrated by Approved by

Nilepr T,

¢ Mr. Tinnakorn Kuichart }

Field Scieatst ()

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

{MrNatthapo! Jiengwareswong)

Fieid Specialist{1)

Forer 281040 (0403702

Calibration Date 12 Jul 22 Hozzie Set ID. © BKK_FS052¢
Calibration Sheet No. : C-120722-BKK_F50524 Verniet Catiper iD. © BKK_FS0526
Nozzle Diameter (cm.) Hi- Lo (D,-D,+D):3
Nozzle 10 #
o, s D, Ap D,
1 0.318 0.318 0.318 0.000 0.318
2 0.475 0.475 0.475 0.000 0.475
3 0.635 0,635 0.535 0.000 0.635
4 0.792 0.792 0792 0.000 0.7%2
5 0.952 0.952 0.852 0.000 0.952
[ 1110 1110 1.110 0.000 1110
7 1270 1.270 1.270 0.000 1.270
D; D,
Where h
D.D.D, = There diferent nozzie diameters at 50 degrees to
each othet, each measured the nzarest 8.025 mm.
Ao = Mavimum disiance between any o diamelers,

must be = 0.500 mm.

=D+ D+ D)3

P
Approved by

=
MEASUREMENT PLANE ‘/T

Nl Jigm s

Calibrated by ..
¢ Mr.tnnakorn Kulcha

Fieid Scientist (1)

(drNatthapol Jiengwareewong)

Field Specialist( 1}

Form N €5 781028 (13701709



ENTECIHH Calibration Certificate &

Difference For Greater Yoiue N v

Certificate No: 6 550023
Date of issue :  2i-Jan-22

Instrument description  © Fhue g2s Anstyzer

Instrument model : Testo 340 { { REVIEW BY WJM&M (P

Instument serialno.  : 62150585 i R

1D no. or controt no. 1 RYG_FS0465 l APPROVED BY #{\j{/

Manufacturer : st SE |

Probe description ;- ! exroaw oare L4018

Probe model PR i

Probe serial :

Custemer name B ALS LABORATORY GROUP {THAILAKD) CO,,LTD.

Customer address 104 Phatthanakan 40, Phatthanakan Road, Khwaeeng Phadhanaken, Khet Suan Luzng,
Bangkok, 10250 Thaiiand

Total pages of certificate : 3 Pages

Recelving no. : 1220082

Receiving date. B 14-Jan-22

Parameter of calibration Gas Calibration{Oxygen 2.501,10,00,21.00 %svol, Carbon Honox:de §0.92,309.9,1003 e,

Kitric Oxide 10.03,150.9,320.6 ppm, Suiphur Dioxide 50.04,100.9,691.1 ppm)

Condition of UUC. r used
Ambient condition 3 Al of the Measurment ware caried out the stabilized labotary
Temperature 123 25°C
Humidity 155 £ 15 %RH
Calibration place . 1712 Se 47 Yack 48, Laksl, Bangkok 10210
Calibration pracedure no. ¢ WI-CL-28-C

The calibration certificate expandied uncertainty of measurement is stated as the standerd uncertainly of messurent
#iitphed by coverage factor k=2, which for 8 novmal Gisinbution comesponds [0 & aoverage probiatity of soproximately 95%.

This certificate 15 sppliad only to stem wader test Environmental condition.

Tis Catibration Certificate may not 5@ reporchiced other ther in Al except with the permuission of the isuing lsboratory.
Casbration certificates without sigaoture and seal not valid.

This calibration cevtificate doouments are racebilly Lo natrons/ standerds, whics realize measurement according (o the

Intecnationa! System of Units (S1).
Date of calibration B 19-Jan-22
X/ ) fpeditis
Mz, Sedtavut Nuzathong Mrs. Nongluck Wongseltee
Calibration Technician Technicat Manager
FM-CL-02-C Rov 8 Pape oi 3 izsued Date 26/02/16

ENTECH IHDUSTRIAL SOLUTION CO.LTD.

THET Sol Rgamwergasn 47 Teok A48 70

TOII0 THALARD Tof G
s rtech o h

Fix 02776 8

Tax i £ ¢1055:

ENTECH

Differsnce For Gre

Calibration Certificate

Certificate No.: G 650023

Calibration Results After Adfustment (Table 3}

Standard Mean of Uncertainty
Parameter of Standard Emor

Values uuc (2}
02 (Vo) 2501 247 0,031 0.20
02 (%Vol) 10.00 9.69 011 0.40
02 (%Vol) 21,00 pIRES 012 0.80
€0 (ppm) 80.9? a3 2.03 28
€0 (ppm) 309.9 314 1 1
€O (pem) 1003 1016 i3 A
KO (ppm) 10.08 9 -1.08 30
10 (pprm) 150.90 150 0.9 50
0 (pp) 3206 318 -26 10
502 {ppm) 50.04 8 2.04 50
502 (opm) 1009 101 0.1 50
502 (ppm) 6011 604 29 14

Remark: t onol/mol = 1 %vol, 1 ymal/mal = 1 ppm.

End of Report

FM-CL-09-C Rov 8 bage3ol3 issped Date 30U e

ENTECH INDUSTRIAL SOLUTION CO..LTD

TR RS R

35, Tommgeor

ENTECH

Difference For Greater Yaiue

Calibration Certificate |

Certificate No.: G 650023

N

Stondard References  (Table 1}

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.501 % Vol 2431719 Unde 163623
Oxygen ( 02 } 20.00 % Vol 245319 Unde 183u623
Oxygen (02 ) 21.00 % Vel 2426/19 tinde 16-3u1-23
Carbon monoxide ( CO ) B0.S7 pam 2842721 linda 243un-23
Carbon monaxidz { €O ) 309.9 pom 2803/21 linde 2023
Carbon modoxide { €O ) 1003 ppm 2829721 Linge 23-Ape-23
Ritric Onice ( 4O ) 10.08 ppm 329121 Linds 25-3u-23
Ntric Onide (NO ) 150.9 ppm 2857/21 Linde 27-3un-23
Nitric Oxice ( KO ) 320.6 ppm 294421 lindz 2323

Suiphur Oiaxide (502 ) 50.04 ppm 320521 linde 25-30-23
Suphur Dioxid { 502 ) 100.9 pan 494220 Unde 20-Nov-22
Suiphur Dioxide { 502 ) 601.2 ppm 3204721 Unde 20-3u-23

Measured room conditions

Tempzrature : 205 °C Mumidity 562 %RH Pressure T 10183 mbar
Calibration conditions
Gas Temperature © 23 °C  Fcwmte : GO0 mifmin Gas pressure @ 1021.9 mbar
Calibration Resuits Before Adjustment  (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
values uuc {2}

02 (%Voi} 2501 247 -0.031 0.20

02 (%vel) 10.00 9.89 011 0.40

02 (%ve) 2100 2112 012 0.0

€O (ppm) 80.97 83 2.03 28

CO (ppm} 309.9 315 41 1

CO {ppm} 1003 1016 13 34

NO {ppm) 10,08 8 -2.08 3.0

RO {ppm) 150.9 162 JERS 5.0

NO {ppin) 3206 345 244 10

502 (ppm) 50.04 38 -12.04 5.0

502 (ppm)y 100.8 92 -89 5.0

502 (kpm) 601.1 593 8.1 14
FA-CL-09-C Rev.§ Pagezot3 sssued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.LTD.
"

121 Sol Rgamavongwan 47 Yaok 48, Toong

sog. Laksi Bangkok 10210 THA]
Tax 0 D1EEE3H

HAND Tol 0BFTG
i

SIE558Y wew

Calibration certificate Kalibrier-Zertifikat 4319339
Object Controlunit ta50 Measuring Box testo 350 Hereby we confim that the perfarming
Cogensiand cotbration lsboratory Is wodking with a
=g system cccoming fa 180
S001:2015 end ISOAEC 17D25:2018. Ac-
Mnnufacturer TESTO SE & Co, KGaA TESTO SE & Co. KGat credistion carficates oan bo fourd Urdor
Harstefior v leslotis dg. The measuring instaliatl
. wod for caibmion
Type description 08323511 0832 3510 Sbratzs 3n0 tcecso o nasel
Typ standards of the Garman Fodere! Physical
. Technieal Instittto (PTB} of cther hational
Serial no. 03580182 62985043 stondomds. Showd no rationa standords
Sersn Ne exist, tha mazswring prosecure conespanda
with the technical requistions ooo nomma
Inventory na. - - vaikd at tha timo of the measurement, Tha

invertas Hr cocuments ostablizhed for this procedure

measured data can be found on this calibra-
tion certificata,

Test equipment no. - .
Briifinittat Nr

v bestitigen w
14674793 rerdy Kaktiorabor e b
o 50 BO0TROMS s
10252018 eingatube tal D U

Equipment no. 14672444

Eauipment lr

Locatien e -
tardont

ALS Laboratory Greup (Thailand) Co., Ltd
Eastern Seabeard industrial Estate
TH-21140 A. Piuakdaeng,Rayong, Thaitand

Customer
uttraggebier

e
n&«- Honman, w‘,‘: Heing ngtidn Nenng!
Customer 1D no. x erteprcht gz Mosceadabre
i techr 1
Kungen He
Order no.

Autiengs 1

1031634

10842828 / 0520 0055

Cate of caibration
Satum cer Katibrioning

09.12.2021

Date of the recommended re-calibration

Datum cer emplohianen Rakard: 09.12.2022

Conformity statement Keaigsnitiisauss
X3 Measured valueis) within the affowable deviation”.
[] Measured valuefs) outside of the allowable deviation’, fessweris) s.festas der uissigen Abwchung’,

TN expandet MESHIGHER WCHILL Y wes Caltuated A60ardng 1o EA-4-00 M2313 wilh & coverage probmtitty of azprox. 954 w1 Sontans 19 uncansnty
¢ thg refererce. the metnod o the unserninty of the unit under o
s iewl 40

rt of sontormity fs bazed o the Gesizian fuia *Vorrausnenivesy 50° {oon-

Tris calinrmion SetEaale may not Be repreducsd Ciher than in fufl except with the peTrssion of the issung lsboratory. Calforaton certfisates withow signature
ans saal oz ho VB

oo, s Entnror

Johannes Wingier



Calibration certificate Kalibrier-Zertifikat

Measuring equipment Messeinrichtungen

4319339

2l www.

£ | Reference Traceability Naxt cal.
£ | Rafersnz Rucxiihru

3| Test gas madium SCS-SC50026 2021-03

b {Testpas il $C8-5C50026 2621-63

& _i Test gas medium 5 Frifas um, SCS-SC80026 2621-03

4 _jTestgas ium § Prlizas Medum 5CS-8CS 2023-07

Py s meddiom 7 Profgos um SCS-SCE0028 2021-03 2022-03
1 G35, fum 11 Priigas Medium 31 180150 6141 2021-04 2022-04
-3 igistant 4420 Digistent 4420 315070-81-01 2021-C7 2022-07
h_i Prevmator Fnsumatar 15370-61-01 2021-07 2022-07

Reference carlificates ane avatablo ot wew. com

Ambient conditions Umgebungsbedinqungen
Temperature Tempomtur (20...26)°C

Measuring procedure Messverfahren

Humidity Feuchto

com abnitbar

(20...

60} % RH 3% «F

Certificate-no. I
| ZertifatNr. |

Eq.ro. |
g -hr |

The calibration was carried out by with test gases, a calibrator of temperature and pres-
sure.
Die Kallbrierung ortolgte durch i mit =n Prifgasen, einom Temperatur- und Druckialioator.
ring results M N
Channel Kanal -~
Indicated moasured . Maas A
Unit Roferenca valuo Angg:;m s Oeviation Nb"z"j;;”;;’;‘”"n uncw&f:y"‘('i":‘a Es
Einhsit Bozugswan wert Kelibriergegan- Abwelchung Abwe chung? Massu(n):‘g}hcmq! = E
stard 8a
co
ppm 1001 104 38 =11 33 pass
pom 401.6° 404 30 221 85 pass
ppm 700.0° 728 290 =36 144 pass
NO
pom T 1503 | 151 [ 0.7 T =9 I a0 pass
ppm i 3007 | 301 | 1 1 =16 | 69 pass
NOZ
ppm 1 99.8° i 1023 I 24 ] =51 [ 320 pass
s02
ppm 1 100,11 i g7 | 3.3 { 6 1 35 pass
G2
Vol.-% 00* 004 00 =021 0.027 pass
Vol-% 2510° 254 0.030 £021 0,055 pass
Vol-% 5.000° 5,06 0,060 %021 0,102 pass
c T 100,07 1 93,1 1 09 I %11 024 pass
‘C | 200.0° | 193.9 1 0,1 | =11 i 024 pass
Oruck
hPa 1 50,0 1 50,0 | 0,0 | =09 i 052 pass
hPa | 1000" 100.0 | 0,0 { =16 | 0,52 pass

2 in accordanca with the manufactures gomas Horsteller

Calibration certificate Kalibrier-Zertifikat

Special remarks Besondere Bemeriwngen

4319339
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Stopwatch Calibration Test Report

Caltbration Date : 3Juf22 Next Cal. Date © 3Jan23
Barometric Pressure (mmHg) © 758 Temperature (G} 31.0
Relative Humidity (%) : 520
Reference Stopwatch Data Console Control Meter Data
Stopwatch 1D No. : £18061 Dry Gas Meter No. :BKK_FS0507
Model F808 Model: XC-572-V
Serial No, © - Senal No. 1503017
Calibration Date : B Sep 20
Cerificate No. E-2008018
Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) DHI. {ms} Dif. (min}
1 5:00:08 5:00 8 0.00013
2 5:00:11 500 11 0.00018
3 5:00:10 5:00 10 0.00047
4 5:00:10 5.00 10 0.00017
5 5:00:10 500 10 0.00017
& 5:00:10 5:00 10 0.00017
7 5:00:08 5:00 8 0.00013
8 5:00:08 5:00 S 0.00015
9 5:00:11 5:00 1 0.00018
0 5:00:12 £:00 12 0.00020
Average 0.00017
sD 0.00002
@,ﬁ/ —5
Calibrate by : Approved by :

Mr.Prasen Surakhan

Freld Scientist (3)

Mr. Samart Roo-ngan

Specialist {1}




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Pitot Tube Calibration Data

Pitot Tube tdentification Number BKK_FS0511 Calibration Date : 3Jut22

Labtest duct Number:

Calibration Sheet No. :

258-1-13-01

C-030722-BKK_FS0511

Standard Pitat 1D : BRK_FS0441

CpStandard  : 0.8y

Type S Pitot Tube Cuefficient Data

Galibration Date © 3Juizz Ambiznt Temparature (°C) © 21
Calibration shaet No. : C-030722-BKK_FS0508 Ralativo Hunvidity (%) : o2
Digitaf Temperaturo ID BKK_FS0508 Reforonca Tomporature 1D« BKK_FS0500
Sorial No. : 1803017 Soriat No. ¢ 7638004
Modat ; XC-572V Madel : FLUKE 714
Next Calibrato : 26l 23
Losation Referanco Tomporature | Digitat Tamperaturo Error Romark
C c C
Slack ) 1 1
25 26 1
50 51 1
100 101 1
150 151 1
200 201 1
250 252 2
300 302 2
500 503 2
1000 1003 3
1200 1203 a
Probe 100 101 1
125 126 1
150 151 1
Qven 100 100 o
125 125 o
150 151 1
Filter 100 100 [
125 126 0
150 151 1
Exit 0 1 1
10 1 1
20 21 1
Matar [ 0 [
2% 25 [
50 50 [)
AUX 0 0 [
25 2 [
50 50 o
Zs —
Calibratzd by Approved by

(44, Prazen Surzkhan }

Field Scientist (3}

¢ Mr Samart Roo-ngan}

Speciatist (1}

ORI, F 06007 BOTHON NG - BIUE OATE 278,02

Pitot Tube Calibration Data

Pitat Tube identification Number : BRK_F50512 Calibration Date 3Jur22
Lab test duct Mumber : 258-1-13-01 Standard Pitot 1D BKK_FS0441
Calibration Sheet No. : C-030722-BKK_F50512 Cp Standard 0.99
Type S Piat Tube Coefiicient Data
Typespitot | Standard pitot tube | Type s piot tube Cp (s) Co (s)
tube Leg A.B (AP, mm.H.0} (AP, mm H.0} Leg A teg8
Test 1 & 12.00 16.60 0.842 -
8 12.00 16.50 - 0.842
Test 2 A 12.00 16.60 0.842 .
B 12.00 16.60 - 0.842
Test 3 A 12.00 1560 a.6a2 -
8 12.00 16.50 - 0842
To 0.842 0.842
A Py
ps) = Cp o, g

Ar

Cp ”n —Cp(g):l must BE <0.01 )

Z [c‘,; (s} — Cptid or ﬂ)]

Average deviation(d or Bj = —=
3

must BE S 0.01

Cts

Catibrated by

¢ Mz, Pragert Swrakhani

Fietd Scientist {3}

Approved by

{84 Seran Raongsn:

Speeanst it

Type s pitot Standard pitot tube | Type s pitot tube Cp (s} Cp (s}
tube Leg AB (AP, mm.H.0) (AP, mm.H.0) LegA Leg B

Test 1 A 12.00 16.60 0.842 -
B 12.00 16,60 - 0.842

Test 2 A 12.00 16.50 0.842 -
B 12.00 16.60 - 0.842

Test 3 A 12.00 16.60 0.842 -
8 12.00 16.60 - 0.842
Tp 0.842 0.842

A Pgsud

s = Cp

AP v
; Ep( o™ Ep( m] st BE 001

E [(‘p () — Cp(d or B/]
Average deviation(A or Bj = — must BE < 0.01
3

ft 5- %

Caiibrated by Approved by

{ ttr, Prasert Surakhan ) { Mr.Saman Roo-ngany

Field Scientst (3} Speciatist {1}

FORM N0, F 06-508 IEIRON B0, » BSUE DATE 9040502

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 30122 Nozzle Set{D.c BKK_F50513
Calibration Sheet No. : C-030722-BKK_F50513 Vernier Caliper I1D.; BKK_FS0626
HNozzle Diameter {cm.} Hi- Lo ©,4D.+Dy/3
dozzle IR #
D, o, D, Ap o,
1 0.315 0315 6315 0.000 0315
2 0.475 0.475 0475 0.000 0475
3 0.835 £.535 0.635 0000 0635
4 0790 0.780 0780 0.000 0.7%0
5 0850 0.850 0.850 0.000 0.850
3 1110 1110 1110 0.000 1110
7 1.270 1.270 3.270 0.000 1.270
C. o,
Where "
D.D: 8, Thers different nozzie Giameters ot 60 degrees to
each other, each megsured the nearest 0.025 mm
A # Mamum distance between any o diameters, \4>/
., ©,+D,+ D33
MEASUREMENT PLANE
_/ﬁ’— W
Catibrated by . Approved by

¢3¢ Prasert Surakhant

Fretd Stientst i3t

MeSamart Roo-ngan

Speciabst {1y



Speciatist {1
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Stopwatch Calibration Test Report
Calibration Date 3Jui22 Nexi Cal. Date © 3Jan23
Barometric Pressure {mmHg) : 756 Temperature { C): 31.0
Relatve Humidity (%) : 820
Reference Stopwatch Data Console Control Meter Data
Stopwatch 1D N, £18081 Dry Gas Meter No. : BKK_F51093
Modei : F80B Mode! XC-572V
Senal No, - Senal No. : 1708090
Calibratian Date 8 Sep 20
Certificate No. E-2008018
Run No. | Time Actual {m:ss:ms) | Time Reading {m:ss} Ditf. (ms} Diff. {min}
i 5.00:11 500 1 0.00018
2 5:00:10 5:00 10 0.00017
3 5:00:11 5:00 1 0.00018
4 5:00:1C 500 10 0.00017
& 5:00:12 5:00 12 0.00020
6 5:00:12 5:c0 12 0.00020
7 5:00:10 560 10 0.00017
8 5.00:10 500 10 0.00017
9 5:00:08 500 8 0.00013
10 5:00:08 5:00 9 0.00015
Average 0.00017
sD 0.00002
D5 —%
Calibrate by Appraved by ©
PP

Mr.Prasen Surakhan

Field Scientict (3)

Mr. Saman  Roo-ngan

Specialist (1)

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Data ; 3 Jul 22

Catlibration sheat No. : C-030722-BKK_FS1093

Ambient Temperature ("C) @

Relative Humidity (%) 62

Digital Temporature ID BKK_FS1093 Roferanca Temparature 1D BKK_FS0609
Console Satiai No. © 1706080 Seral No. © 7688004
Concale Model @ XC-572-V Modal : FLUKE714
Last Calibrato : 26 Ju 23
Location Raforenca Tomperatute Digital Temparature Emor Romark
“C ‘C °C
Stack 0 0 0
25 25 0
50 50 0
100 100 0
150 150 o
200 200 [
250 250 [
300 300 0
500 501 1
1000 1001 1
1200 1201 1
Probo 100 300 0
125 126 1
150 151 1
Qven 100 101 1
125 125 0
150 150 0
Filter 100 100 o
125 125 c
150 151 1
Exit 0 0 0
10 10 0
20 20 0
Moter 0 0 0
25 25 ]
50 50 Q
AUX o O Q
25 25 0
50 50 [
@j,
Calibrated by Approved by

{ Mr.Prasert Surakhan }

Field Scientist (3)

(Me.Samart Roo-ngan)

Specualist {1}

Rooties Fao-521 KRNI, | FAE ST 2502

Pitot Tube Calibration Data

Pitot Tube Identfication Number : BKK_FS1104 Calibration Date : 3Jui 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No C-020722-BKK_FS1104 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube Type s pitot tube Cp (s) Cp (s}
tube Leg A.B (AP, mm.H.0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 18.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 .
8 12.00 16.50 - 0.842
Te 0.842 0.842

A risid)
DS = o, o —

AP )

Leny,— o 5 }] st BE 001

Z [c,, (s) = CptA or H)]

Average deviation(d or By = must BE S 0.0

B

3

Calibrated by

Mr Prasert Surakhan

Fieid Scientist {3}

Approved by

—

Mr.Samart Roo-ngan

Speciaist (1)

s oo che FESNIL - AL 911002




PROBE NOZZLE DIAMETER

Pitot Tube Calibration Data CALIBRATION DATA SHEET

Pitat Tube Identification Number:  BRK_F51105 Calbration Date : 3dut22 Cafioration Date 3 4ul22 Hozzlz SetiD.: BKK.FS1108
Lab test duct Number ; 258-1-13-01 Standard Piot 1D - BKK_FS0441 Calibration Sheet No. : C-030722-BKK_FS1106 Vernier Caliper1D.:  BKK_FS0628
alibration Sheet No. . C-030722-BKK_F51105 Cp Standard - 0.89 Nozzie Diameter (mm.) Lo 0.+ Dy3
Nozzle ID #
o, D, o, AD
Type S Pitot Tube Coefficient Data
1 0.300 0.300 0.300 0.000 0.300
Type s pitot tandard pitct tube Type s pitot tube Cp (s} Cp (s}
2 0.450 0.450 0.450 0.000 0.250
ube Leg A,B (AP, mm.H.0) (AP, mmH.0) Leg A teg 8
z = 3 0,630 0.530 0.630 0.000 0.530
Test 1 A 12.00 16.60 0.842 - 2 o780 0.780 0780 5,000 o780
8 12.00 16.60 - 0.842 5 0.950 0.950 0.850 0.000 0.850
Test 2 A 1200 15.60 082 6 1.080 1.080 1.090 0.000 1.080
7 1.250 1.250 1250 0.000 1.250
8 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
] 12.09 16.60 - 0.842 5
o, D
Whete : *
Te 0.842 0.842
D.D.D, = There different nozzle diametars st 60 degress (o
each cther, each measired the nearest 0.025 mm. £
e = o AP Ap « Maximum distsnce betvean any two diameters,
Ar e must be = 0163 mm,
i Cp,,. —Cp ]nxlm BE <0.01 Ois ‘
[ B} - . MEASUREMENT PLANE
E [Cp () = Cp(d or B)]
Average deviation(A or B} = —— must BE < 0.0 ‘/{W
3 Caibrated by Approvedby -
/P ,,7/“ M1 Prasert Surakhan W Samat Reongan
2
@}A Fieid Scientst (3) Spaciafist (1)
Catibrated by B Approved by :
tr.Prosen Surakhan Mr.Semart Roo-ngan
et St 3 specishet () R ron st HaAme. | BRESA S00e3

Rvesen Fonese HSIL . REEOVE 5FAT

Calibration certificate Kalibrier-Zertifikat 4321031 Calibration certificate Kalibrier-Zertifikat 4321031
Object i A i testo 350 Hercby we corfim that tha pedoming : " R
Gkien'"‘"d Controlunit t3s0 Measuring Box testo Cainenion abriary s ora Measuring equipment
T maragement system _acoording la 180 % TReference Traceabiity Noxtcal, | Cerficatens. | Eqro. 5
Manufacturer TESTO SE & Co. KGaA TESTO SE & Co. KGaA s ond SONEC TToakain. ke 2 | Retoronz Rliciithrun; Rofal, | Zenifwathe | Eq-ne.
Herstober son cerlifcates can ba, urdse a | Test gas mach 5 Medr SE88ESGb 20210 | 2024 2517585 wsssala,
o it regile S ":;‘;:{ & | Test aas mecium 3 Prifges Megim SE5.5C500262621.03 | 20234 ai7ses | 12833582 |
Type description 06832 3511 0632 3510 catbrated and treceatle 1o the r.mm.-:; : 2 RS Machn : et scs-sisouzszozw,a 4017891 | 12808584 |
-, . Fas madium B Profass Medum 5CS5.505 202107 4220471
Ty slendarca of the Gemman Federal Physical o [ Test o3 pezun 7 Pi o [ 4017558
. Technical Instiute (PTE) cr othar national e e o i
Sedal no. 03580030 62985022 stendards. Shoud no rational slandards & T Digsian 4430 Distart 4450 150; £168572
Serien Nr. m‘ ‘r': measuring procodure W"Wm n_| Preumatar Predmater 1507 D539 12568547
inventery no. - void ot tho fime of the mw, -ma Fiaterenca cortificates are avaiablo at waw. sind guf wy
sertar Nr documents estobished for this procedum : itions ¢ o
irventar Ne o iwvaati for vieming. AL th he Ambient conditions Umgebunasbedingunazsn u )
Test equipment no. — — meatured data can be found on 1his cakbre- Temperature Temperatur {20..28) °C Humidity Feuchto {20...60; % RH % F
Srofmittet M i tion cortifeate. i
Brufmttet Nr Measuring procedure Messveriahren
Equipment no. 14672696 14675708 ;’f:; ,\ mg&,“i ii;;;jﬁ" The calibration was canied out by i with calibrated test gases, a calibrater of temperature and pres-
Equipment Nr rach 180 SODNZO1S, sure
Rz tnls b Ta erfoigts cusch E i kel Prixgazen, ginom Temperatur- und Druckiativrator,
Location - - s
Teele .
Standier Measuring results Messergennisse
Customer ALS Labaratory Group {Thaland} Co., Ltd Channel Kensi -
" ;,\AM“, 104 Phatthznzkan 40, Phatthanakan Rd., vz asio
T TH-10250 Bangkog, Thailand !mf’m meesired Atowed devistion? Hoasurement § 4
Customer D na. unit Reterenco valua proba Deviation " uncertanty {2} g2
1031834 Einheit Bazegawert Angazelgier Mess- Abreichun Zutissiga Vessunsizbanet | £ £
Kunden Nr. & 2055 wer Katrlorgagse- chung Aowrchong? feeangiheme =-§ i
stand = 4
Order no. 10842505 / 0520 0056
Auttrogs Nr.
Date of calibratian 10.12.2021 100,10 103 29 1 <11 33 pass
Dt dar Rabbriening ¥ 401.0° 402 10 1 =21 85 pass
Date of the recommended re-calibration 10.42.2022 700.0° 726 280 i 238 144 pass
Daturm der empiohisnn Rekaitrioryng o -
1 150.3% i 152 | 37 i =8 i a0 | pess
Conformity statement Kenformitaissussage i 201 ] 204 ! 3 ! =16 i 68 [ _pess
X] Measured valusis) within the aliowable deviation®. i . . = . = I = 5
[} Measured value(s) outside of the alowable deviation. Mecewerte) ek | 104, : 25 ! ; poss
oo i 1001 T % i 21 =6 I 35 T pass
4The axpansed Agtsd b EA-4:G2 WiZ013 with 2 overaga prebamity of oppron, D55 and contains tha uncansinty
Cf the referonees. tha mad s the uncartinty of the st wnder (est, The Statemmer of Confomity & o o 1o Gaciion 38 Verlrsuensrr g 50 (cotr. o6t 0,08 00 =021 0,027 pass
ore 51 2516° 285 0,040 +0.21 0,085 pass
e need BASLY MARTYE mi ener Udaroosia ¥Or gtwa x§§~ B o
T Rt o verensans sou e e e or 5006 5,00 0.080 =021 RS pass
Ths catbraton cemifcats may £t be roproluted B! than In Il ekcagt with the permiczion of the izaung laborstoty Certvation certfuates withow sgnaturt Ee o 3 -
2t ot 270 ot vese T 1006 i 939 T EX) T =11 ] 028 T pass
Teser 35 dart e vot Wi 50 At Baciten 0 ez S 2 N Py T - +
s e Sore (taragin e S Fma koGS ! 2000 1859 ] 0.1 | £11 ! 924 [ pes
i 500" 1 499 I 03 | 209 1 052 [ pass
H wed { 93 i 01 | =16 i 052 i pass
Seal Stempst Supervisor Fachyzrentworisher Technician £as

% i pecordance with ‘"A; mznutaciurer gemie8 HersteSer

T

Martin Férderer uet Garcia Zisdi




Calibration certificate Kalibrier-Zertifikat

4321031

Special remarks Bescndere Bemerkungen

PENTA CALIBRATION CO., LTD.
66/124 The Conneet 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkek 10250

Tek: +66 {0) 2069-9773

werw.pentacal.com

PENTA

CALIBRATION

Certificate of Calibration

Represent {o Centificate of Calibration ,PTC/07/22071

Certificate No.: PTC/07:22071 Page: 1of 2 4 S
Equipment: Digita} Balance Candition: Narmat Ao o2
Manufacturer: Sartonus Serial No: 26207042
Model: 1SE224-100-DU 1D No: BKK_ENO0D2
Type of Balanca: Single intervat
Customer: ALS Laboratory Group (Thaitand} Ca.,Ltd.
104 Phatthanakarn 40 Phatthanakarn Rd..
khwaeng Phatthanakarn, Khet Suan Luang, Bangkak 10250.
Environment Condition:  Temperature 215°C + 07°C . [SUPnRLY
Fumidity 618 %RH & 47 %Ry | REVIEWEY ws P
3 }
Air density 1.19 kgim APPROVED BY 4«
Calibration Place: 0 4502 [0y
ibrati ALS Laboratory Group {Thailand} Co.,Ltd. NEXT GAL. DATE ke ]

104 Phatthanakarn 40 Phatthanakarn Rd.,
khwaeng Phatthanakarn, Khet Suan Luang, Bangkak 10250.

The Method used:
Traceability:

Date Received:

Calibsation Date:

in house method, PTC-Wi-07, base on Euramet ¢g. 18

This certificate is traceable to the 8! Urits thtough Thai Calbration Service Co. lid.
. NSC-ONSC Accreditation No.: Calibration 0189

February 25, 2022

February 25, 2022

PENTA CALIBRATION CO,, LTD.
66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

Tel: +66 (0) 2069-9773

www.pentacal.com

PENTA

CALIBRATION

to Cerfificate of Catl

p PTCM07/22071

Cesthicate No.: PTC/07/2207% Page 20t 2
Measurement Results:

Without Adjusiment :
Function Calibration: Non Adjustment

Eccentric Error; Weight to be 173 172 or of Maximum capacity

Eccentricity test 100 {9

Posilion (g)
1 [ 2 | 3 ‘ 4 1 5
0.0000 I 0.0002 | -0.0001 } 0.0001 ‘ 0.006
Moximum deviation: 0.0002

Repeatabiiity Test : Weighi to be 12 < L, < Maximum capacity

Determinaton of the standard deviation of weighing batance .. Readabilty 00001 gt
[ Nominal test value (g} ‘ Standard Deviation |
| 260 | 0.00005 |
Error of indication : from nominal vaiue., Readability 0.0001 (g}
Kominal Value | G ional Mass Correction of Balance |  Uncertainty k
() (g} (g &) {g)
0 0.00000 £.0000 0.0020 2.00016 252
01 0.30000 0.7000 0.0000 000077 220
0.5 0.50000 0.5000 0.0000 0.00016 2.28
1 1.00001 ' 1.0C00 0. 0050 0.00016 228
2 2.00001 2.0000 0.0000 oooo1s 228
5 5.00001 5.0000 0.0020 0.00016 228
10 10.00002 10.0000 00000 0.00016
20 20.00002 20.6008 0.0000 O,(}’QU’TKG 2.23
50 50.02001 50.0000 0.6000 ) V(JVDOLLI’I? 2.15
100 100.00002 99.9939 0.0001 0.00020 208
12b ' '120.00004 120.000C 0.0000 0.09023 2,03
150 150.00002 150.0000 0.0000 } 006025 2.00
”éUG 200.80003 199 9998 0.0001 0.00030 2.00
Note: Weight of adjust - )

The End of Certificate

FICFRIGIRT & e 295

issued Date: March G1, 2022

Calibration By: Mr. Rungraje Metakul

prdondal e

{ MrKriangsak Kalasri }
Reviewed by

Approved By : @’W —’“11) -
{ Mr. Keallisak Kerdto )
Labaratory Manager
Thisn Certisate & sGed the Lnds of measurement accardng 16 The internatonat System of Unis (5. 1t provices iraceatety of

FPBASLTROAT 10 IR NALGAS

onE! Stantard 01 OWheY FRECGRTd NATORH HANGATD 19DYTALOrYS

The measurement BRCHHERLY SIIEC & e GXpEndsd BACETNty Whih i CEAORED 1om (Ne UANCaId nCeanly AxRpied by

tne cavarage factor (2} 10 provioe @ wvatof of asm e B

vt the Gundz to
Extranzion of Uncertarty to Messaaman) (GUMI The offoct thist the (eslis rolae poly 1o he teis catlrated

This cattxplon carbhcal

ShaE 001 by repOChISaT GREth 1 hill onty, WIBOUL WIRIBn 200 5HIGM pEnta Gatbraton €3 kd

FCTMCar g Tven 7re

RYG_EN0004
PENTA CALIBRATION CO., LTD.

§6/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Pravet Bangkok 10250

Tel: +66 {0} 2069-8773

wew.pontacal.com

Certificate of Calibration

Represent to Certificatz of Calibration .PTC/07/22104

PENTA

CALIBRATION

Cerlificate No : PTC/07/22104 Rage: 1ol 3

Equipment: Digital Batance Condition: Nermal CALTERRTION 0328
Manufacturer: Sartonus Serial No: 33108993

Madel: MSE125P-100-DU iD No: RYG_EN0D04

Type of Batance: Single niervsl

Customer: ALS Laboratory Group (Thaiiand) Co. Lid.
616/10 Moo 5 T.Maeramkoo, A.Pluakdaeng, SEVIEW BY |
Rayong 21140, Thadand
R
FPROVED BY .Y
Environment Condition:  Temperature 238 °C + 03°C
REXT CAL. DATE
Humidlity 58.1%RH 5 44 %RH
Air density 117 xgim’

Calibration Place: ALS Laboratory Group (Thaitend} Co..Ltd
616710 Moo 5 T.Maenamkoo, A.Pluakdaeng,
Rayong 21140, Thailand

The kMethod used: in house maethod. PTC-WI-G7. base on Euramet cg. 18

Traceability: This cerlificate is raczable o the St Unis through Thail Cahibraton Senace Co.kd.
. HSC-ONSC Accreditation No.: Calioration (189

Date Recsived: March 23, 2022

Calibration Date: March 23. 2022

issued Date: Warch 25,2022

Calibration By: M. Rungroje Metakul

=

e
{ Mr. Keattisak Kerdto }

pnbondall Approved By :
{ Mr.Kriangsak Katasri }

Reviewed by Laboratory Manager

THE GortIKBle T ST the unds of

2c60rEng 10 e Systern of Uons (S5 11 provigos baceanity of

e

gt 731 1 HATERG! SEITSIT B OTIET TATHIFEC HAYONS! HANGS E latot atosay

The Bt RNl LASEABNT

1901 e exaeN0RT UNTErLENly WHICH 55 GRS Ir0m the STINUAIS unCanamnty mutping by

the Coverane 1ACICr T 1) 13 Drevse a kvet of of sppros no » it the G 16

Expresuon of tacers sty w Masuitoment (GUMS The efut hatihe resly sete only 1 the ki caitrated

This casbeanon

reprorced oXGERT 18 DRl WARCUT wIRIeh Sp Oval o peats Callxaton €0 . kd
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PENTA CALIBRATION CO., LT,
66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawat Bangkok 10250

Tel: +66 {0) 2089-5773

vrerwpeatacal.com

PENTA

CALIBRATION

Represent to Ceriificate of Calibration PTC/07/22104

Cerlificate No.:  PTC07/22104 Page: 20f 3
Measurement Results:

Without Adjustment :

Function Caiibration: Nan Adustment

Eccentric Error; Weight to be 1/3 .42 or of Maxmum capacity

Ecceantricity test 50 )]
Position (g)
1 2 i 3 | 4 5
0.00000 l -0.06004 ' -0.00001 l 0.00000 | 005001
HMaximum deviation: 005004

Repeatability Test : Weight to be 12 < [, £ Maximum capacity

Determination of the standard deviation of weighing balance . Readabiity 0.00001 {g}

I Neminal test value (q) t Standard Deviation |
I 50 ] 0.000007 |
Error of indication : from nominal value., Readability 000001 {g¥
Neminat Value | Conventional Mass Indication Correction of Balance Uncertainty k
(@ {g) {9 () (@)
0 0.C00060 000000 0.00600 £.060020 285
001 £.010051 G.03000 0.00200 0600022 2.7
0.05 0.0500562 o i} 0«1999 0.00C01 0050022 247
[ 0.089999 0.05989 (00601 .000922 237
05 0.500001 ‘ 0.5000% -0.00001 0000022 217
1 1.000004 0.63989 G 00301 0009022 234
2 1.399989 159992 aaonot 3005}022 214
5 o 5 660015 4.99999 00002 0.000023 2.14
10 10.000004 10.00000 0.000600 ' 0.000024 210
20’ 20000029 2006060 0 62033 0.600032 2.60
50 50 OOOOAS ) 4999939 000055 0.000588 2.00
Note: Weight ot adjust - {g}

ROTA METER CALIBRATION RESULT JULY 2022

Rotameter ID. Calibration Date Regression Result Coefficient (Rl)
BKK_FS0577 01 Jul 22 Y = 1.0202 + 0.1976 1,0000
BKK_FS0579 01 Jul 22 Y = 1.0078x + 0.4789 0.9998
BKK_FS0583 01 Jul 22 Y = 1.016x + 0.3922 1.0000
BKK_FS0584 01 Jul 22 Y = 1.0036x + 2.2262 0.9997
BKK_FS0585 01 Jul22 Y = 1.0189x - 56476 0.9997
BKK_FS0586 01 Jul 22 Y = 1.0095x - 1.1524 0.9995
BKK_FS0587 01 Jul 22 Y= 1.013x - 3.6618 0.9996
BKK_FS0588 01 Jul 22 Y = 1.0154x + 4.8357 0.9990
BKK_FS0589 01 Jul 22 Y = 0.9918x + 4.8069 09999
BKK_FS0500 01 Jul 22 Y = 1.0038x - 0.4857 0.9996
BKK_FS0591 01 Jul 22 Y = 0.9705x - 52.174 0.9086
BKK_FS0502 01Jul22 Y = 0.0646x - 37.642 0.6985
BKK_FS0593 01 Jul 22 Y = 09767 - 58.445 0.9088
BKK_FS0504 01 Jul22 Y = 0,9902x - 62.87 0.9999
BKK_FS0595 01 Jul 22 Y = 1.0249x - 98.162 0.9999

"""" "BKK_FS0506 01Jul22 Y = 0.0843x - 26,805 0.9991
BKK_FS0597 01Jul 22 Y = 0.9802x - 61.653 0.6978
BKK_FS1004 01Jul 22 Y = 0,0606x + 17.69 09990
BKK_FS1005 01 Jul 22 Y = 1,0002x + 2.4571 0.5900
BKK_FS1006 01 Jul 22 Y = 1.166x - 6.566 0.9997
BKK_FS1007 01 Juf 22 Y = 00917 + 1.6592 1.0000
BKK_FS1008 01 Jul 22 Y = 1.0132x + 0.7207 1.0000
BKK_FS1009 01 Jul 22 Y = 1,0132x + 11633 0.9960
BKK_FS1010 01 Jul 22 Y = 1.0033x + 0.5758 0.9999
BKK_FS1011 01 Jul 22 Y = 1.0234x + 0.1750 0.9996
BKK_FS1012 01 Jul 22 Y = 1.0106x - 2.0048 0.9997
BKK_FS1013 01Jui 22 Y = 0.9677x - 35.851 0,6997
BKK_FS1014 014u1 22 Y = 1.0021x +0.3148 0.0998
BKK_FS1015 01 Jul 22 Y = 0.9094x + 1.786 1.0000

[ BKK_FS1016 01Jui22 Y = 1.0105x - 80.256 0.9098
BKK_FS1017 01 Jul 22 Y = 0.9995x + 0.649 T o000
BKK_FS1018 01 Jul 22 Y= 1.0011x + 11786 10000
BKK_FS1019 01 Jul 22 Y=10023x-68.424 | 0.0996
BKK_FS1020 01 Jui 22 Y = 1.0547x - 0.666 0g008
BKK_FS1021 01Jul 22 Y = 1.018x - 33266 0ges8 |
BKK_FS1022 01Jul 22 Y = 0.0032x - 67.035 0.0086
BKK_F51023 01 Jut 22 Y = 1.0004x + 00717 0.0909
BKK_FS1024 01Jut 22 Y =1.0042x + 0.4086 0.0997
BKK_FS1025 01 Jul 22 Y = 1.0132x - 88.507 09996
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£6/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

Tot: +66 (0) 2069-0773

www.pentacal.com

PENTA

CALIBRATION

Represent ta Certificate of Calibration ,PTCH7/22104

Certificate No..  PTCi07/22104 Page dof 3
Measurement Results:

Without Adjustment :

Function Catibration: Non Adiustment

Eccantric Error: Weight to be /3 172 or of Maximum capacity

Eccantricity test 50 @}

Positicn (g}

1 2 3 4 5

9.0800 0.0006 0.0089 0.0000 0.0000

HMaximum deviation: 0.0600

Repeatability Test : Weight io be 1725 L, < Maximum capacity

Determination of the standard deviation of weighing batance.. Readabifity 0.000%  {gh

Nominal test value (g) Standard Deviation
100 0.00c00
Emor of indication : from nominai vaiue., Reedability 00001 (g}
Nominat Value | Conventional Mass indication Correction of Balance | Uncerainty k

(g} fa} 1] (g} (g}

68 6500006 650000 0.0001 000013 200
76 70.00007 70.0000 U‘J()m 5.00018 206
75 %5 06008 75.0000 0.0001 4.00014 200
8o ' B0.00008 830000 G.0801 2.00014 7 2.0
85 85.00002 ” 85.0000 00003 Q00015 2.00
i} $0.60010 o 90.6040 0.0051 0.03018 2.0%
95 95, ¢0012 95.0000 0.009% 0gooie 2.00
100 100.00004 105.0000 5.00630 000014 200
110 110.00004 110.0000 00003 bDOG‘i ' 2.00
120 120.00507 12(3 G000 0.0001 0.00016 280

Note: Weight of adjust -

&

The End of Certificate

ROTA METER CALIBRATION RESULT JULY 2022

Rotameter iD. Calibration Data Regression Resuit Coefficient (R%)
BKK_FS1026 01 Jul 22 Y =1.0018x + 1.0776 0.9997
BKK_FS1027 01 Jul 22 Y = 1.0053x + 0.231 0.8995
BKK_FS1028 01 Jul 22 Y =0.0792x - 60.312 0.9982
BKK_FS10290 01 Jul 22 Y = 0,0935x + 0.8234 1.0000
BKK_FS1 oyad 01 Jul 22 Y =1.0039x + 0.515 0.9999
BKK_FS1031 01Jul22 Y = 1.000x - 79.295 0.9998
BKK_FS1039 01Jul 22 Y =0.9878x +7.3524 0.9996
BKK_FS1040 01Jut 22 Y = 0.9704x + 88.336 0.9987
BKK_FS1041 01 Jut22 Y= 1.0645x- 1.7878 0.9999
BKK_FS1042 01 Jut 22 Y = 0.9983x + 3.6262 0.9998
BKK_FS1043 01 Jui 22 Y = 1.0069x - 6.2610 1.0000
BKK_FS1044 01 Jul 22 Y =1.0355x - 0.6214 0.8997
BKK_FS1161 01 Jul 22 Y = 1.0126x + 0.7738 0.9999
BKK_ESHGZ’ 01Jul 22 Y = 0.9994x + 2.6357 0.9095
BKK_FS1163 01 Jul 22 Y = 0.877x - 55.03 0.9987
BKK_FS1164 01Jul 22 Y =0.9914x + 0.8427 0.9997
BKK_FS1165 01 Jul 22 Y = 0.9893x + 6.5919 0.9988
BKK_FS1168 01 Jut22 Y = 1.0031x - 77.881 0.0996
BKK_F$1200 01Jut 22 Y =1.0313x - 0.4602 0.9905
BKK_FS1201 01Jut22 Y = 1.0045x + 0,15 0.9806
BKK_FS1202 01 Jui 22 Y =08702x - 44.156 0.9994
RYG_FS0197 01 Jui 22 Y =1.0039x - 0.179 0.9999
RYG_FS0198 D1t Jﬂi 22 Y =0.9971x + 16.648 0.0099
RYG_FS0189 01 Jul 22 Y = 1.0832x - 2.6367 1.0000
Review By : Wi CA Approved By : Sgidqj

{Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont)

Enviro Field Services Manager Assistant General Manager
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e g . Setpoint Status: Pass
Certificate of System Qualification E g I
Zone: [oven !
GC-0Q + GCMS-0Q SetpoinVActual
System iD: M-
e 2 TEY AL DATE Accuracy: 08 c
Organization Name: ALS Laboratory Graup {Thailand) Ca., Lid, e Agitant Recommended: T # solpaintin K )
Organization Location: 104P 40, P Rd,, i Suan Luang, Khet Suan Luang, Bangkok 10 % setpaint in K )
10250 P e ——— e - P " e e e -
Data: October 1, 2023 1:10:47 PM Sotpolnt Status: [Pass ;
EOP Name: g \Ag Zone: {oven
EOF Revision: GC.02.61, GOMS.02.51 SelpoinuActual
Overall Oualification Status: Pass Temperature: ©
Accuracy: *C C -
System Inspection and Basic Safety and Dperation Aglient Recommended: |>= 1.0 % setpointin K )
|<x 1.0 % satpointin K )
Nome: 7830 N - N
Setpoint Status: Pass - Overall GC Ovan Temparature Accuracy Test Status
[Pass
Ovorall System inspection and Basic Safety and Oporation Test Status
Pass GC Ovan Temperature Stability
Name: [res0 |
Inlet Pressure Accuracy JUS == ——e—
Satpoint Status: [Pm J
Name: 7850 Setpoinuaverage
Front MM Temperature: 00.0 1015 C
Setpoint Status: Pass Stability: C
Setpoint Actual Agilent Recommended; o
Intet Pressure; 250 psi 249 psi T T

Overali GC Ovon Temporaturo Stabllily Tost Status

Acouracy: psi v I
Agilent Recammended: «=
Overalt Inlet Prossuro Accuracy Test Status Log Amp
Pass Tested Combination? e 1 External sa

Nam [5975C Inet XL with TAD
GC Oven Temperature Accuracy o . =

Setpolnt Status: gpm
Name: 7890 - e o T T T

Oste: Octobor 1, 2028 110:37 P
Date: Oclober 1,202t 11017 PM Systam 1D M2
Syetom 1D:

Page2/16
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©2021 by Aglient Technologlos Agitent CrassLab Campiiance Services ©2021 by Agilent Technologies
Overall Log Amp Toat Status Sotpaint Status: Complated ]

[Fass Injection Volume on Column: 1.0 u

Overali Scouting Run Status

RFPA [(fmpleled J

Tested Comblnationt " Feont o fExtemal  SQ ’

Namo: [5875C inent XL with TAO ] Signal to Noise El

SetpointStotus: [pass ) w_} Tosted Compinatont Pt MM TVedeman | sa -
Amu: w0 mz Drift After Five Minutes: RFPA Vollago: Name: 975G Inert XL with TAD — j

Source: El- inen "] Frament T

B av 461 my
i
!

N | [= ]

Agilent Recommended:

s - - T - Sutpoint Status: {Fass J (
Overall RFPA Test Status Signat to Noise: [619 }
[F‘M! ! Agllent Recommended: : 320

Tune Ei Saurce:

. e e i e st o 2 e - Setpoint Status:
Tested Combinationt Front MM J - External sa

Signal 1o Noise:
Name: 15975C inert XL with TAD | ,
e - - k Agilent Racommended:
Setpoint Status: [pass ] Overalt Signal to Notse Ei Test Status

Flament: D , S - Pass ]

Satpoint Statue: {Pass ) Injection Precision
Filament: 2 PRSP, R - .

B B S— e e+ R - - Tested Combinatian’ Front MM 1 Extenal sQ C
Ovarall Tune El Test Status Name: l .

[Pass ! Source:

Sotpoint Status:

Scauting Run

e e e e e e o . Injection Volume an Column:
Tested Combinationt From MM 7 Extemal sQ

etk Area RSD: Retention Time RSD:
Injection Tower
[ e
Saurce:

Ovorall Injection Precision Test Status

[Fos_ )

Data: October 1, 2021 1:10:17 PM

Date: October 1, 2021 1:10:17 FM Systomi: oo

System 10: G2

Paged/16
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Mass Ratio Precision

Tesled Combinalioni Front ;J/Mi ’

Vesenal
Injection Tower
Name: [7e03a ]
Source: iEI - tnort ]

Sotpaint Status: [pass

Injection Vatume on Cofumn:

1.0 uL

Area Mass 1 Mass Ratio
Abundance’s
~ RSO 75 =
C Agllent Recommandod: <= Is.oo (
Pass
Overall Mass Ratio Procislon Test Status
{F’ass
C
ate: Oclober 1,202 1:10:37 P
System ID: GM-2

Pogo5/15
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Sampler 2
Manufacturor Agitent Technologies
Type Tray
Name 76924
Modoi Numbar G4514A
Serat Number CN1305008%
Firmware Reviskin A.10.16
Vial Heater Not installed

Mainframe 1
Manufaclurer Agilent Technalogles

~ Name 7380

todel Number G3440A
Serial Number CH10t41048
Firmara Rovision A0t16
Qven Type Standard

Infat 1
Manufacturer Agilent Technologles
Name 7830
Typa A
Lacation Front
Carmier Gas Hetium
Control Type Electroric Pressire Controt {(EPC)

C Purged Inlat Yes
i Detector 1

Manufacturer Agilent Technalogles
Name Mass Spactromoter
Type Mass Spoctromater
Location Extomai

Date: Ocleber 1, 2021 £:10:17 PM

System 1D: G2

PagaT/18
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Instrument Details
Purpose

This section describes the as found system configuration.

Datails

System
System ID GM2
Manufacturer Agitent Technolagies
Name 7890

Flow Data Input Manual Data

Temporature Data input Manual Data or Other Data Logging

Tested Combinationt (
Injoction Technique Injection Tower
Intet Frort
Delector Exernat
LTM Included? No
Sampler {
Marnufacturer Agilent Technekegies
Type Injaction Tower
Name 7693A
Phocel Number G4513A
Serial Number CH10120123
Fimware Revislon A10.08
Usage Sample Injection C
tocation Front )
Syringe Volume (uL} 10
Date: Oclobar 1, 2021 1:12:47 PM
System 1D: G2

Page6/18
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Mass Spectramoter t
Manufociurer Agitent Techoologles
Type sa
Name 5975C inerl XL with TAD
Serial Number US16153217
Firmwara Revision 50212
High Vacuum System Turbo Pump
Scouting Run Standard OFN Std
MS Ef Source 1
Manufacturer Agilent Tochnologies
Source Type El- nent
Number of filaments 2 (
C
Date: Ociobar 1, 2021 1:30:17 PM
System {D: GW-2
Page 8716
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Electronic Signature
ser Name: supasaknimsangtnam System (d: GH-2
Purpose Hostnama: SCG11SHKE Print Date: Dctober 1, 2021 4:18:13 PR
This signature page led i ign- 0 i i i
| -g page was crested and publishod because tho ACE sign-off action was executed, which is valid for the entire document, ALS_GM2 Transaction 1o3 3
including attachments. The ACE sigr-off is an elecironic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has defivered this service understands the meaning and legal status of an Tire Tesraaction  Actily Type of Trensectian Optional infermaticn
electronic signature. As a trained officiat operator, the Agilent ropresantative has a unique passward and kagon 1o access ACE and State Pecformed
eleclranically skgn this docurent. {Other e-signatures can be applied to this document using a Document Content Management or other Cetaberd, 2021 124237 At SesionCrosied  Sesson fizne
N P
suilable method defined in your dala access and control procedures.)
Ceicber 1,2021 124237 San Corfgumton  Sesien, HNore
o
Octmer, X721 124237 Auct Entaement Licensing Usecis FrelfEngiager o1
' ons not requite an uniocx
Details ode
Full Nama of Signer: Supasak Nimsangtham Ocicker 1,2621 124421 Aud Exploaszes Seasion £OP delsts fer primary
s technique {Gc]- -
C Logged On User Name: supasak.nimsongtham@agilent.com Fiapath:
Signature Creation Date: October 1, 2021 [PretocePscasGetonligunl
1eny0251/55.02.51 6<3].
Reason for Signature: Executed protoca! and published this original version of document EQP Fée Hama:
[62.02.64.e55]. EQP Hame:
[BgieniReccmmanced]
EQP dotals b ryphenated
techricue (Gebs] -
P pah:
[ProtccupackaicMeCenty
Rogulatory Disclaimer rasans2 SUGME 02510
. %9}, EQP Fra Heame:
This document provides @ protocol fo verly and rocord instrument configuration and evidence of propet operation. H has been prepased from our 1GeMs 0251 e2p). ECP
Interpretation of apptcatie regulations as well as Industry best pracices. The document Is designed to provide an krpodant component of a camplete Kare:
complianca packape, Validation depends upon many factars and use of this protocal akons does not assure complianc, Agilent Technolagies makes no IagtentRecsmmended)
pramises of representatians as to lis suffciency for any specific regulatory program, Ocisber 3,202 124424 EN Confgurmion  Sestion Hero
™
Qctober 1,200 124428 St Quaificaton  Sesskn oa
P
.. Warranty
C " Ocibier 1, 2021 12:44:28 $tant Erocuten Syatem knspeclon ond Bozle Nona (
- Agilent Technaloglas makes no warranly of any kind to bk material, inuding but not limed to, the imp¥ed warranties or merchardablity and finess for ™ Sofaly d Oparatiza - T6; + -
a parteular purpose, Aglent Techinologies shal nct be fiable for errors contained harein of for incldental of consequential damages In connecticn wilh the Quattaive Tes| - Ho setpants
furnishing. performance, or use of (s material. assocdaied
Page 147
Dat October 1, 2021 1:10:17 PM i ';:“””" 1,20213:30:17 PM
Systom 1D: GM-2 System ID: -2
10
Page 9116 Page 10716
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Usar Kamo: supatak.nimssagiham System id: GM2 User Hame: supassicaimsongtham System ld: G2
Hostname: SCGIISHKC Prin Daty: Dztober 1, 2021 4:10:49 P Hostaame: SCOTIIBHKE Print D2te: Octobar 1, 2021 1:10:19 PH
ALS_GM2 Transaclioniog : ALS_OMZ Transaction log ¢
Time Tramacton  Actily Type of Transazticn Optionst tateemation Time Tomacton  Adiviy Type et Transacticn Optanstintormation
state Parionnod Sute Pertoumed
Gowber 1,2621 12:4235  Ens Execatzn System bspeclonand Batte  Run Count:1 Ocisber 1, 2021124038 Stn Exacutn GG Oven Temporsiuis Sty Hece
™ Ssfoty and Operabon - 7850: « Pi - TE90; - Tampecatore : Oven -
Quattative Tast - Ha satpoinis 3:10047C- L <= 08C
ssackies Cebar 1,202 12463 AU ous GG Oven Temperaturs Stasisty Maaus Data Envy
Getoher s, 2021 12 Sion Ioket Pressurs Accuracy - Front Nang [ ~7850: - Tempararure : Oven -
™ MM - Preasine Contreted Inkel 5:1000°C- Li«x 0.5°C
+5: 28 Beal-Loen 1.2 pel Octeber 1, 2021 124238 End Exocson GC Oven Tomperatum Statskly Aun Goun: 1
Cetober 1, 2071 12:4742  Eng Execulan friat Prossure Acturacy - Front Run Coumi 1 1 M - 7890 - Temzeralurs : Oven
C P Mt:+ Prozsure Contreked ket S 16A0'C- L <= 05T (
SBpsi- Lcw 12680 October 1, 2021 124537 S13 Exaarion Leg Amp - S975C Inort XLwith  Noro
Ocisber 1, 2028 12:4744 Ston Exseution GC Oven Temgaeatura None Bu TAD 5:- Source: E1+lnent
™ Ostcber 1, 2021 124947 End Execuion Log Amp - 975G et XL wi  Ron Goura: |
B TAD $0:+ Sowse: €1~ lnen
October 1, 2021 12:4948  Stan RPA-SOIC bt XLwia  Nae
October , 021 124504 Mgt Date GG Oven Temperaturs Warua Data Entey [ TAD $0: - Source: Ef-tost
P Accuracy - 7803: - Temparaiuare
:0ven-5; 20T - L 2E10 Outeter 1, 2021 128023 End Exetutien RFPA - 076G IertXLwith  Run Courd 21
AND <= 1.0 % satpainthh K L TAD5Q:- Seurca: El«inent
Dctaber 1,2025 124805 £n0 Execuion GC o Temparatre Rum Couna: 1 Detepor 4, 2021 12:8025 S0 Erection Tuno E3-50T5C hert XLwth  Hene
PM Attirey - 7800: - Temperture Py TAD 50 - Sourca - £l et
10ven-8:2300°C - Li>e 10 Feoment 1 (Quaktatve - Na
AND < 1.0% setpolrtin K selpsinta amacinied)
October 1,2021 124807 Stan Executon GC Oven Tempatsare o Oclober 1, 2021 125049 Ene Execusion Tune £t SST6C ke XLwth  Fen Caunt: 1
ol Aczutacy - TR0 - Temparsire P TAD 5Q° - Scurce: - Bt~ bret
Fiament § {Guatiates - o
atpeints 2s3t<iated)
October 1, 2021 124834 Aucht Data GC Oven Temperatons Maear3) Data Entry Octsker 1, 2021 126059 Stsa Execution Tuno EI-S975C inen XL wih  Hona
C PM Accuracy - T890: - Temparatura N P4 TAD 5Q: - Sowrce: - E) - tnerl. ( N
- :Oven-5:1000°C- Li>=-10 Fiamenl 2(Quanatva - No -
AHD <= 1.0 % setpointin K setoeioua essOcArd)
Ocisber1, 2021 1248:36  End Execution GG Dven Tempecarn Run Countz 1 Ostober 1, 2021 12:0:83 End Execuian Tuno B~ BA7EC oA Xi wih  Run Counts 1
] Accuracy - 7890; - Temparature M TAD 80: - Szurca: - €1« Inert
10w - S 108°C 1 2= 10 Fiamant 2 (Quazstve - No
AND <= 1.0 % setpant i K setpins assaclaied)
Page 217 Fageds7
Date: Octsber 1,202 1:10:07 PM Date: October 1, 2021 1:10:47 P
System 10 M2 Systam 1D G2
Page 12/18
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< User Rarme: supssak nmscngitiam System id: G2
User Hame: supasak nimssngtham Systeen ke GH2
: Print Daze: Oclober 1, 2021 4:18:79 B
Hostasme: 5CG1SHKC Print Data: Ociobar 1, 2021 1:10:39 #M Hostname: $OGTHISHKE rint Date: ar
ALS_G¥Z Transactien log: ALS_GMZ Transactian Iog ¢
T Opticnat Informaticn
Time Transactien  Adiviy Typa of Tranzacticn Optieastintomation Tima I':"“b" :":k’ " Tree of Transactian plcnatinformes
Stets Pedomed L rform
Octeter 1, 2023 125191 Sten Exenicn Sceutng Rum - Injection Tower, Hare Qcicbar t, 2021 125359 Stan Execyton Shgnd lo Nog Ef - Ijsckon  Neas
Py Towtr, Frent b1, S0
P Frenlih), 5Q: - Sourve: - i+ Sourte: El-inelusing
Inort- Purt o GEMS Systams ez Lo 28
Prepsrazon .
October 1,2021 125018 Autt Dot Sceutng Run + Injocticn Tower, Oata kies Peh : Octezer 1, 2021 12544 Audit e Sigasito Kaise E1- kyaction  Dew Flas Path:
Fi Towar, Fro bsd, $0: - EXGLEOCININSNF2 0910
P Front M, 5O« Sourea: + Bl E\GM2002220ECCUTNG Source: 5
 Bl- tatpring DATAMS
loert- PEA O GCHS System  RUKSOL.ODATAMS
Flament2+1:>% 320
Pragerszon
omtot 2 : Srgnal 1a Nozo Ef - Wjestion R
(‘ Ocmaber 1, 2021 $2:51:¢2  Awdh Dot Secufng Run - Inection Tomer, Opiz Fizs Path: ctober 1,3621 125428 End Execuion u i~ e R Ceurd .
P Tower, Fran Msdt, 5:
. Frora MM, B0 - Sovren: s Bl EAGMIOUZIZNSCOUTING Soveet: £1- bt 42 (
inart-Parl of GOMS Syztem  AUNCOT.DMDATAMS N
Framet2+L0on 320
Prezarstan
Ouisber ), 2021 128292 Auet Data Beoutng Run « Injecsaon Tower, Osta £4a Pain: Gorcber 3. 2021 125428 Sun 'Y‘"‘m "-"‘"&'Wl s‘;"m' ]
o Fron WA, 5Q;- Sourcer - El+ EATMI0Q20NSCIUTING ™ o - L yen
ol Pert of GCMS Syzlom  RUNEO!.DRDATAMS 5.00% - L {Rak Tema} <= 1.00%
Preparaton
‘e Qctoter 1,2021 ST  pudd oata Injecton Prosision - Irjection Dzt e Pty :
October 1,2621 12:42:25  Eng Esecuton Stouting Pun - Injecion T L
o rm:::m . "‘Sww a;f " FnCesati ) £ Tewst, Frord Lnw, 0 EIGMIONI0ZILP_MRPO03,
et Pm'dci:uss 5 Source - EJ - lnsA L (area) <= DIDATAMS
e 5.00% « L {Rat Tama): <= 100%
Preparaton
. Deicher 1, 2021 12: Azt o2 trjogson Precaton - iNection Deta fies Path s
Ocioter 1,202 128327 Sten Exeac: 122l ke Moo B - ke Neo
- i ‘s‘:ﬂ Fromt NALL 501 > o Tower, Frent MM, $0; « EAGHICQ2IINP_LAPOM,
. " Sowce:-El - et L Mesk <= COATAMS
Soucz Bl et using 50% - L {Red Time) <= 1.00%
Flament 1+ L= 220 moy ox L
. y . e Octobar 1, 7021 125437 At o5t ¥ieston Prechion - Iejection  Data Bies Pt
Ociober 1, 2621 12:53:40 At ~lgecsion : g
iz oo Saralio Nese & Geta s Pels P Tewtr, Front MM, 5Q:+ EAGMI0QZ0216P, MRPCRS.
(N Tewer, Froed MML, $Q:+ EAGHZOO2027SNES_001.0
ot © it oS Source: - El-wa L (Maa)i<n  DOATAKS
Savrcn: witng -4 (Ret Thray <» 1.00%
(‘~ Flamant - L3+ 320 5.00% - L (Ret Threy <= 1.00
. Ocober 1, 2021 125437 Autd Cala Iriecton Prociian - Infscton  Data fizs Peh C
e Ocicter 1, 2021 12:0. E ecaton © 436 El » iné . . ]
ox o TR K = 5 l:::‘;:: ;“‘m fen m Tarcs, Front M), 50 EAGM0Q2025YP_MAPDXS.
e S Sourre: - El brent, (Areals <» DOATAHS
Soue: B1- han ey 503% - L {Ret. Time): <= 108%
Fraran( 1- 125 20 :
Page 817
Pxga il
Data: Ocleber 1, 2021 4;10:47 PR
Date: Qaiaber 1,2021 1:10:17 M s““; o P
System 1D: M2 yatem 10:
Paga 14116
Page 13716
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Lot No. 22938021
Lot Ne. 22538021
SYSTEM CALIBRATION BIAS AND DRIFT DATA
ANALYZER CALIBRATION DATA
Clisnt GHECQ-ONE Co. Ltd. Location Vdodtvununs PC Boller
Client GHECO-ONE Co.,ltd, Location Uhaeseuurnt PC Bolle Oats 79 Aug 22 Test Oporator Aruvat M.
Dats oA 22 Test Oporstor Anirvat
O ANALYZER QupAZER
inder Conc. (% ;1847 Span (%) : 25
Modei TELEDYNE API 200EH Satial No. 482 o o ¢
Spen (%) s O; Analyzar Initial Vaiues Final Vakuas
Callbration System Systam Systom Ditit
Cylinder Valus Inltial Analyzers Fina! Analyzers Differerce Resporas Calibration Cxl Blas Cafibration Cal Bias {% of Span)
%) Catibration Cafibration (Percent of Span) Resgorse (% of Span) (% of Span)
Reaponss (%) Reaponsa (%) Zero Gas 5,00 0.01 604 0.02 0.08 504
Zero Gas 000 0.00 0.10 0.40 Upscale Gas 6.07 16,00 0.5 6.1 015 G4
Lov-Level Gas 8.02 500 789 044
Span Gas 1617 16467 76.00 028 NOx ANALYZER
Inder Cong, (ppm) : 81.85 Span (ppm) : 100
NOx ANALYZER e (oo
Model TELEDYNE AP| T200H Sarial No 482 TG, Aryeat TRaTVakios Firal Valoos
Span (ppm) Callbration Systsm Systom System System orift
Responss Calibration Cul Blas Caflbration Cal Bias (% of Span}
Cylinder Vaius Tl Analyzara Final Analyzers Tifferance Resporse (% of Span) Rasponsa (% of Epan)
(ppm} Calibration Catibration (Percent of Span) Zero Gas 0.03 0.06 0.03 0.04 0.01 0.02
Responas (ppm) Reaponsa (ppm) Upscale Gas 50,78 79.88 650 80.00 0.78 512
Zero Gas 0G0 0.03 X3 501
Low-Level Gas 5464 55.00 5460 160 80, ANALYZER
Span Gas 8185 €078 8055 023 Cytindas Cone. (ppm) . 7882 Span (ppm) ; 100
502 ANALYZER S6; Anaiyzer Inifial Values Final Vaies
Mode! TELEDYNE API T100H Satlal No a2 Callbration Syeiom Syatom Systom System Drin
Span (ppm) 10 Responss Calbration Cai Bias Calibration CalBlas {% of Span)
Rosponse (% of Span} Rasponss (% of Span}
Cylinder Vel Inftiel Analyzers Final Analyzers Diffarance Zero Gas .00 0.03 0.03 0.10 510 007
(ppm) Callbration Cafibration (Percant of Span) Upscale Gas 7912 7888 025 7805 008 017
Responas (ppm) Rosporss (ppm)
Zero Gas 0.00 0.00 .00 0.00 €O ANALYZER
Low-Level Gas 5434 53.88 5560 012 Cytinder Cons, (ppm) . 7873 Span (ppm) @ 100
Span Gaz 7982 7514 80.12 0.8
o e CO Analyzer Inkial Values Final Values
ANALYZI Caibration System Systsm Systom System ot
Model TELEDYNE APJ T300M Serlal No. 144 Responaa Calbration Cal Blas Callbration CalBlas (% of Span)
Span (ppm) 100 Rosponse (% of Span) Response (% of Span)
Zoro Gas 0.0z 9.05 003 0.05 604 001
Cylinder Valus Inttal Analyzars Final Analyzers Differonce Upscale Gas 8022 7559 053 80.00 [E 041
(opm) Callbration Cafibration (Parcent of Span)
Response {ppm) Roasponss {ppem}
Zero Gas 550 0.02 003 501 Callbrated by
Low-Level Gas 544z 53.89 5500 031
Span Gas 7973 5022 8012 0.10 A ‘nv\/a:k f /}
Calibrated by { Mr. Anuvt Woungpalr )
,k m Environmental Fleld Sclentist (2)
A""‘Wa’ FORMNO. FU3052 REVISION NO. 2 1SSUE DATE 30539
ALS Labeeotsry Grovp
{ Mr. Anuvet Moungpalr )
Environmental Fleki Sclentiat (2)
FORMNO  F D5-D52 REVISION NO. 2 ISSUE DATE 30619
ALS Labortoey Group
EMISSION TEST RESULT EMISSION TEST RESULT
Run # 1 Rung 2
Clent GHECO-ONE Co.Aid. Locetion Uhormnizet PC Boler Clont GHECD-ONE Co L. Locaton \idstreirwens PC Bolar
[ 19 Ag 22 Tewt Oparator Dats 1A 2 Toat Operaior Anirest M,
St Time 1100 Finiah Tine Start Time 121 Finish Time 114
80; Anziyza  Model TELEDYNE AP T100H Saral No. 24 80 Antiyzsr  Model TELEDYNE AP T100H Sacal No. a4
NO/O, Analyzer Model TELEDYNE AP T200H Baclal No. 482 NOJ/O; Ansiyzar Modal TELEDYNE AP T200H Sadiai No. 452
COCO; Analyzar bodel TELEDYNE AP T300M Baclal No. n CO/CO; Ansyzse Wodsl TELEDYNE API T300M Barial No. n
Tirns {rin) (% €0, (%) NOx (pprm] 50, (ppr) €0 (ppm) Remark Tine {min) 0, (%) €0, (%) NOx (ppm) 30, (ppr) €0 (ppm) Remark
7! 1:21 .35 .84 9! 12.02
122 .33 7 7.5
1:23 4 5 6
K 1:24
1.4 1:25 44
14 X 1:26
A 127
5. 1:28
4, 1: .
B 44 13 .34 A
3 1: 34
- X 13
X . 1
1 14.64 1:34 .54
B . 1,35 87
. 136 118
5. 1 .
10. 11 2 X
45 10, 1 .34 48,
104 1 0 .24 4
P x ¥ . 1. 1 £] i) K
Aversgs 5.35 16 . 1 713 Avorage 32 1485 a4 10.62 1174
Lo
A-nwzﬁ 1 A-nv\/zf/k 7

{ . Amvat Moungper )

{ Mr. Anuvat Moungoslr )

Environmentsl Fleid Boerist (2) Ervironmental Fleid Bclentist (2)

FORMNO FOSOI2 REVGIONNO 2 ISSUEDATE 3ow1e FORMNO FOOLS2 REVIIONNO. 2 ISSUE DATE 20878

ALS Leporamry Group ALS Lamorstory Grou



PM CEMs Data (@7%05)

EMISSION TEST RESULT ALS

Run# ) Cltant Name GHECO-ONE CO,,LTD. Date 15-Nov-22
Clont GHECO-ONE Ca. Lid. Locaton izvnnies PC Boter Plant Name GHECO-ONE Lacation PC Boler
Date 19 Aug 22 Test Operator Anurvat M.
Start Tima 11:42 Finish Time 1202 RunNo.l Run Ho.2 Run No.3 Run No.4 Run No.5
50, Analyzer  Modsl TELEDYNE APt T100H Berial No. az4 Time | Dust | Opacity | Time | Dust | Opacity | Time | Dust | Opacity | Time | Dust | Opacity | Time | Dust | Opacity
NO/O; Analyzer Modal TELEDYNE APi T200H Sorial No. 482

mg/m'|l % me/m’l % me/m*| % mefent|] % mg/m?| %

CO/CO; Analyzar Modsl TELEDYNE AP1 T300W Seral ta. an 330 | 375 | 1230 310 | 180 | 13301 320 | 743 | 1430 310 ] 180 ] 15301 3.20 | 207
310 | 170 {12317 310 | 179 | 1333] 320 | 208 | w431 310 | 186 | 1531 320 | 209

310 | 187 | 1232 300 | 183 [ 1332 330 | 202 | 1432 310 | 194 | 1532 ] 3.10 | 203

e (i) o th oy (%) NOx (oo [y o oo f— 310 | 175 |1233] 320 | 192 | 13331 330 | 191 | 1433 320 | 235 | 1533 | 320 | 221
Tz o 5 - o5 T 330 | 169 | 12340 320 | 198 | 13341 330 | 187 | 1434 | 320 | 254 | 1534 320 | 220

Yoy e e % 52 o 330 | 156 |12:35] 320 | 193 | 1335 3.90 | 182 | 1435 ] 320 | 249 | i535| 320§ 2.15

1144 : 52 L 7 558 300 | 156 |12:36] 320 | 198 | 13361 330 | 208 | 1436 | 320 | 240 | 1536 3.10 | 2.10

11 - 52 X 730 300 | 156 |12:37] 310 | 193 | 1337 320 | 206 | 1437 | 320 | 233 | 1537 | 310 | 2.10

11 : ) 84 1248 310 | 160 {1238 30 | 196 | 1338 | 3.90 | 196 | 1438 | 320 | 228 | 1538 | 3.10 | 2.3

11 : 88 .7 1352 310 | 171 $12:38] 330 | 195 |13:39] 320 | 194 [1439 320 | 245 {539 310} 222

= '32 ne 22 L 1 320 | 173 | 1240 330 | 182 | 3340 310 | 198 | 1440 | 330 | 257 | 1540 320 | 2.5

T 2 oy e 7 oYy 320 | 173 11241 3.0 | 373 | 1341 3.30 | 154 | 1441 | 320 | 248 | 1541 320 | 247

TE vy T3 T 320 | 187 | 12:42 | 310 | 182 | 1342 3.0 | 199 | w4z | 310 | 233 | 1542 | 320 | 2.17

TiEz X T 15 320 | 187 |12:43 | 3.0 | 190 | 13:43| 3.0 | 198 | 1443 | 3.0 | 225 | 1543 | 320 | 226

153 1 3528 1231 300 | 193 |12:44 | 310 | 181 | 1344 390 | 192 | 1444 | 310 | 221 | 154 | 320 | 225

5 ) 1 [ 310 | 186 | 12:45 | 3.0 | 241 | 1345 330 | 177 | 1445 | 3.0 | 218 | 1545 | 320 | 2.35
L 1155 29 ks 358 320 | 181 112461 310 | 204 [1346] 330 | 179 | 1446 | 3.20 | 225 | 1546 | 3.0 | 2.48
S— :sf -3; : : '23:2 320 | 186 | 1247 | 310 | 184 | 1347 330 | 170 | 1447 | 320 | 244 | 1547 | 320 | 2.47
S 5 oy - e 310 | 186 | 12:48 | 310 | 180 | 1348 | 340 | 170 | 1448 | 330 | 265 | 1528 | 3.20 | 2.3
o o PRy ¥ To T 310 | 203 | 12:49 | 310 | 188 | 1349 300 | 179 | 1449 | 320 | 258 | 1549 | 3.20 | 2.59
200 ) 54 B 138 745 3.0 | 218 112:50] 310 | 183 | 1350 3.30 | 195 | 1450 3.20 | 240 | 3550 | 3.0 | 2.54

1201 2 1495 38 48 568 300 | 202 | 1251 | 320 | 180 | 1351 330 | 199 | 1451 | 320 | 235 | 1551 3.20 | 2.37

2% 34 1508 E 139 3T 310 | 203 252 310 | 179 | 1352 340 | 198 | w42 | 330 | 232 | 3552 | 320 | 241
Average .32 14.88 48.32 10.68 10.23 320 | 207 112:53] 310 | 184 | 13:531 3.0 { 209 | 14:53 | 320 | 234 {31553 3.20 | 240

3.20 199 12:54 | 3.10 185 13:54 1 3.20 2.36 14:54 | 320 245 1554 | 3.20 2.38
3.20 2.08 12:55 | 3.10 198 13:551 3.20 2.20 1455 | 320 2.33 15:55 | 3.20 2.36
3.20 2.34 12:56 | 3.10 2.11 1356 1 3.20 2.11 14:56 | 3.10 2.16 15:56 | 3.20 2.30
3.10 2,11 12:57 1 3.10 193 13571 320 2.17 14:57 | 3.10 207 1557 | 3.20 2.35
3.10 183 12:58 | 3.10 2.00 1358 | 3.10 2.14 14:58 | 310 2.12 15:58 | 3.20 2.26
3.00 173 12:5¢ { 3.10 195 13591 3.10 2.11 14558 | 310 2.14 15:59 | 3.20 2.18
310 181 1300 { 310 192 14:00 1 3.10 2.14 15:00 | 320 2.1 16:00 | 3.20 2.36
3.10 187 13:01{ 3.10 195 14:01 1 3.10 2.02 15:01 | 330 2.15 16:01 1 3.20 2.36
3.10 192 13:02 { 3.20 2,18 14:02 | 3.20 2.05 1502 | 3.10 213 16:02 | 3.20 2.27
3.10 184 13:03 { 3.20 2.24 14:03 1 3.20 2.15 15:03 | 3.10 213 16:03 | 3.20 2.29
3.10 186 13:04 | 3.20 2,08 14:04 1 3.20 2.30 1504 | 310 2.14 16:04 | 3.20 2.37
300 1.68 1305 § 3.10 2.04 1405 | 3.20 2.27 15:05 | 320 243 16:05 1 3.20 2.31
3.10 1.57 1306 § 3.10 196 14:06 | 3.20 231 15:06 | 3.20 2.38 16:06 | 3.20 2.26
3.10 2.02 13:07 { 3.10 187 14:87 1 3.20 229 1507 | 3.10 2.18 16:07 | 3.26 2.32
3.10 2.04 13:08 § 3.20 1.95 14:08 | 3.10 237 15:08 | 3.0 2.16 16:08 | 3.20 222
3.10 203 1309 § 3.20 2.21 14:08 | 3.10 231 1509 | 3.20 2.14 16109 | 3.310 2,23
3.10 195 1310 § 3.20 2.04 14:310 | 3.10 222 15010 | 3.20 211 16:10 § 3.20 2.25
3.10 184 131114 310 1.96 4111 3.10 2.19 15111 9 3.20 212 16:11 1 3.20 218
3.10 179 1312 § 310 1.86 14:12 | 310 2.23 15:12 § 3.10 208 1612 § 3.10 2.09
310 180 13:13 1 3.10 187 4:13 | 320 2.26 15:13 | 3.10 157 1613 1 3.20 211
3.10 193 341 310 187 14:34 | 3.20 2.27 15:14 1 3.10 205 1614 § 3.20 2.31
3.10 202 13115 1 3.10 1.85 14:15 | 3.10 2.29 15:15 | 3.10 195 16:15 | 3.30 229
3.10 1.83 1316 | 3.10 186 14:36 | 3.0 2.40 15:16 | 3.10 197 1616 | 3.10 229
3.10 170 1317 | 310 185 14:17 | 3.0 2.35 15:17 1 3.10 1384 16:37 | 3.10 2.16
3.10 172 1318 | 310 182 14:38 | 3.20 2.23 15:18 § 320 198 16:18 | 3.10 2.17
3.11 1.85 Avg. 3.12 193 Avg. 3.14 2.08 Avg. 3.15 2.23 Avg. 3.18 2.27

Ariat

(M, Anuvat Moungnalr }

Environmentsl Field Scisntiat (2)

FORMNO £ 08082 REVISGNNO 2 1SSUE DATE 30516

ALS Laboratary Geoup.

- Alrgas Specialty Gases
Alrgas USA, LLE
I 6141 Esston Roed
o Eldg 2
20 Alf Ligda company. Flumsteadeille, PA 18549
- Alrgas Specialty Gases
% g%gg Alrgas USA. LLC
3 6141 Easton Read
o i iize corgiy Blgr CERTIFICATE OF ANALYSIS
) Plumsteadville, PA 18949
A com Grade of Product: EPA Protocol
CERTIFICATE OF ANALYSIS Part Number: ED4NISIEIHAD002 Reference Number:  160-402138465-1
Cylinder Number: ND11218 Cylinder Volume: 247.2 Cubic Feet
¢ Labcratory: 124 - Plumeteadvile - PA Cylinder Pressure: 2215 PSIG
s E
Gl'dde of Product. EPA Protocol PGVF Number. Al2021 Valve Outlat: €80
Part Number. E04NISSE 15A0664 Reference Number:  160-401807846-1 Gas Code: CO,NO,NOX,S02,BALN Cedification Date:  Jul 15,2021
Cylinder Number:  EB0136209 Cylinder Volume:  144.4 CF _Expiration Dato: _Jul 15, 2029
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG Corifeaton perormed n h "EPA Traceshty Protscs! for Assay 85 Coniication of Gacsous Colbralion Siandarts (May 2012)° document EPA
PGVP Number: A12020 Vaive Outlet: €50 BRUR-1253%, using Iha o353y prococres Esid, Analytical Metck ﬂanchu'ﬂ(::r:hdc;\h;uh’.;:};:p;;;ﬂ:;smsqﬂ;tnilﬁll‘bmm‘fﬂ‘
3 i i : ol tisted Bogw wih ideroe teval ol T5%, Thers 81 no algrificard ampuries which eFect lha uts of Dia Coib<aton Moy, AR conceniiations 2% o
Gas Code: CO‘NO.NOXASOEZ.B?U:[ o Certification Date: Qct 06, 2020 ity a8 oW wih & canixanos leva plriby it getuiiiedivig
al 3 "y . o
Xpiration Date: Oct 06, 2028 — Do Kt Use This Cytdar beiow 463 s, frossoasests
i "EPA Tracasbédy Protasol for Astay 8n3 Cenfeston ol Gateds Cibraton Standarcs (May 20127 docoment EPA . ANALYTICAL RESULTS
12331, rozedutes Hhezdag, styscat imaresenc o ot .
UrcamA T o 3163 o v Gt oo o 25 T 7 St e e e SR o P e e 82 Component Requeatod Actual Profocol  Total Rolatlve Assay
mtemoie basis uniess Cherwite ncied Concentration Concentration Meothad Uncertainty - Dates
Do Histlse Trs Cylndar below 103 bt i D7 meganascals. NOX 80.00 PPA 81.85 PPM Gt +1-1.4% NISY Traceatte QTR82021, OTHE2021
ANALYTICAL RESULTS CARECH MONOXIDE  80.00PPM TOTIPPM G1 +1-0.6% NIST Tracoable 077022021
Component Requested Actual Protocol  Total Refative Assay NITRIC CXIDE 050 PPM 8185 PPM a1 1+ 1.1% NIST Tracaable 07/0812021, 077352021
Concentration  Concentration Method Uncertainty Dates SULFUR DIOXIDE 20.00 PPI 79,62 PPM Gt 1. 0.9% NIST Traceable D7/0812024, 07/18/2021
NOX §5.00 PRIE 54,64 PRI Gt +i-1,3% NIST Traceanie 031282020, 100672020 NITROGEN Batance
CARBON MONOXIOE  55.00 PPM 5442 PRI G1 +# 0.8% NIST Tracaatte 082072020
NITRIC OXIDE £5.00 PRI 54.64 PPM a1 +1- 1.3% NIST Traceabla 08/202020, 1040672020 CALIBR:".TION STANDARDS -
SULFUR D:OXICE 56.00 PPM 54.34 PFM Gt +1- 1.6% NIST Traceatle 272002020, 10612028 Type Lot iD Cylinder No Concentration Uncertainty Expiration Date
NITROGEN Balance NTRM 11010130 KALDO4535  97.31 PPIA CARBON MONOXIDEINITROGEN  +1+ 0.4% Gel 04, 2022
v PR 12386 0585025 .81 PPM AIR/NITROGEN CIOXIDE 20% Feb 20, 2020
CALIBRATION STANDARDS N -~ HTRM 200510-50 CC733428 58,61 PPM NITRIC GXIDE/NITRDGEN +-05% Oct 05,2026
Type LotiD Cylinder No Concentration Uncentainty Expiration Date GvIS 124208889 cc3zaror 4,028 PPM NITROGEN DIOXIDENITROGEN 2.1% Aug 18,2021
NIRK 11010130 KALOO4535  57.31 PPM CARBON MONOXIDEAHROGEN </ G A% Ot 04, 2022 NTRM 16010224 KALBO2838 97,69 PPM SULFUR DIOXIDEMITROGEN - 0.8% Dec 23, 2024
PRI 12386 D566025 5.91 PRI AIRMNITROGEN DIOXIDE 20% Feb 20 2020 Trna SR, PRA ot RGM rioksd sbove & ooty in neeranca © the GIAIS ymed in the assay and st part of ha andiysia.
NTRM 7060225 EE3GT8109  100.3 PPM NITRIC OXIDEMITROGEN 4 10% 23 2023
GMIS. 124206889 CCa23707 4,020 PPM NITROGEN DIOXICEMNITROGER 21% Bug 15,2021 ANALYTICAL EQUIPMENT
NTRM 11010416 KALCO4802 $8.6 PP SULFUR DIQXIDEMITROGEN «-0.8% Jul 26,2023 instrument/Make/Madol Analytical Peinciple tast Muitipoint Calibration
NTRM 16010203 KALOO3057  O7.69 FRM SULFUR DIOXIDE/NITRCGEN +1-0 8% Dec23, 2021 —
Thie SRM, PR or RGM roted sbove is only 11 reference 1o b GIS used in Bie 234y 3nd At part of e ansdyts Nieciet ISE0 FTIR AUP2010248 5O FIIR “un 24, 2001
Nizetet iS50 FTIR AUPZ010245 RO FTR Jul 01, 2021
ANALYTICAL EQUIPMENT Mcoiet 1550 FTIR ALP2010248 NO2 FTIR Jun 30, 202¢
instrumentake/Modol Analytical Principle Last Muttipoint Calibration Hicotsl S80 FTIR AUP2010245 502 TR Juilo. 2021
Nicolet 1550 FTIR AUP2010245 CO FIIR Sep 21,2020 " -
Nicclet iS50 FTIR AUPZ010245 KO FTIR Sep 14,2020 Triad Data Available Upon Request
Ricolet iS50 FTIR AUP2010246 NOZ FTIR Sep 22,2620 NOTES:
MNicclet iS50 FTIR AUP2010245 S02 FTIR Sep 46. 2020 Gross Weight, 48.0 Kg

Triad Qata Available Upon Request Nes\Weight. 7.8 K

NOTES:Gress Weight 27.8 Kg, Net Waight 4.6 Kg

Raw /"
Approved for Release Page 1 of 1604021384551
il 1 Yok .
Al (1 {3 A

Approved for Rolease Page 1 of 1604016378481




Airgas.

0 A Liguide compary

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Airgas Specialty Gases
Alrgeg USA, LLC

6241 Easton Road

Dldg1

Plusteaérille, PA 18549
Kirgas.com

Part Number: E02NIB4E15A07B7 Reference Number; 160-401948145-1
Cylinder Number: CC74004% Cylinder Volume: 1458 CF
Leboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12020 Valve Outlet: 580
Gas Code: 02,BALN Certification Date: ~ Nov 11, 2020
Expiration Date: Nov 11, 2028
'EF'A o Lay and Co CsZbraton sunca-n [May 2372)" cocurment EPA
Anysesl e caesien ot nayUe metierce, T csstertasa ol anaytical

u-uumnmnb-bwwzn-m!uc «m-:alns%

mele/maie Easls uniess olherwise iy

Do Nst Use This Cpinde: beiow 100 ove, ie 0 mecanascaty

i e Lsa e cha

ANALYTICAL RESULTS
Component Reguested Actual Protocol Total Relativa Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 16.00 % 1617 % Gt +-D.3% NIST Traceable 111172020
HITROGEN Balance
yE—— ——
CALIBRATION STANDARDS
Type Lot ID Cylinder No. - Concentration Uncertainty Expiratlon Date
NTRM 18060503 CC109542 23.204 % OXYGENMITROGEN +-0.2% Dec 24, 2021
N——r — ——
ANALYTICAL EQUIPMENT
Analytical Principle Last Multipeint Calibration
ENS OXYMAT 6+ N1-W5.851 - 02 PARA!AGNEHC O« 26, 2020

Triad Data Avaitable Upon Request
NOTES:

Gress Weight: 27.8 Kg

Net Weight: 4.7 Kg

Approvad for Release

Paga 1 of 160-40194B145-1

. Airgas Specialty Gases

Airgas. AU
21 AlrLiquide compony g&udﬁll:, PA 18549
CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol

Part Number: E02NIS2E3HATD00 Reference Number:  160-401948144-1
Cylinder Number. GN0025083 Cylinder Valume: 248.4CF
Laboratory: * 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12020 Valve Outlet: 590

Gas Code: 02,BALN Certification Date: Nov 11, 2020

Expiration Dati

Nov 11, 2028

Codlfication parformed I accordanca vt -EPA Tracoabiilty Protacol fof Asasy and Cenification of Gaseous Calbration Slendanis (Vay 2032)° decument EPA
BOC/R-12/531, using Ve assay procodros fated. Analyical Menodotogy daes et faquirs comectan fof analydeal iterference, This cyindor has a Lotal analytce

uncerainly a3 sistod baiow wilh a canfdenca lavel of

95% There e no Significant impuritias which affect the uso of this calibration mixtura, Al ameum(ms aran
molsimale basis uniess ctherwise noted,

Do Not Uss This ﬂ-ﬂdul below 100 & 10.0.7 muba&:b‘s.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Ci i C Method Uncertainty Dates
OXYGEN 8,000 % 8.018% G1 +/-0.3% NIST Traceabla 111172C
NITROGEM Balance
macrae
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 10010602 1D38055 9.-987 % OXYGEN/NITROGEN +/- 0.3% Apr 19, 2022
ANALYTICAL EQUIPMENT
instrument/MakeiModel Analytical Principlo Last Muitipoint Calibration
SIEMENS OXYMAT 6 - N1-W5-851-02 PARAMAGNETIC Oct 26, 2020

Triad Data Available Upon Request
NOTES:

Gross Weight: 48,1 Kg

Net Weight: 8.2 Kg

Approved for Release

Page 1 of 160401248

ROTA METER CALIBRATION RESULT OCTOBER 2022

ROTA METER CALIBRATION RESULT OCTOBER 2022

Rotameter ID. Calibration Date Rogression Resuit Coefficient (R%)
BKK_FS0577 01 Oct 22 Y = 1.0202x + 0.1976 1.0000
BKK_FS0579 01 Oct22 Y = 1,0078x + 0.4789 0.9988
BKK_F$0583 01 Oct 22 Y =1.016x + 03922 1.0000
BKK_FS0584 01 Oct 22 Y = 1.0036x + 2.2262 0.9997
BKK_FS0585 01 Oct 22 Y = 1.0188x - 5.6476 0.9997
BKK_FS0586 01 Qct 22 Y = 1.0095x - 1.1524 0.9985
BKK_FS0587 01 Oct 22 Y = 1.013x-3.6619 0.9986
BKK_FS0588 01 0ct 22 Y = 1.0154x + 4.8357 0.9999
BKK_FS0589 01 Oct 22 Y = 0,9918x + 4.8069 0.9999
BKK_FS0590 01 Oct 22 Y = 1.0038x - 0.4857 0.9986
BKK_FS0591 01 Oct 22 Y =0.9705x - 52,174 0.9986
BKK_F80582 01 Oct 22 Y = 0.9646x - 37.642 0.9985
BKK_FS0593 01 Oct 22 Y = 0.9767x - 58.445 0.9988
BKK_FS80594 01 Qct 22 Y = 0.9902x - 62,87 0.9999
BKK_FS$0595 01 Qcl 22 Y = 1.0249x - 98.162 0.9989
BKK_FS0596 01 Oct 22 Y = 0.9843x - 26.806 0.8991
BKK_FS0597 01 Oct 22 Y = 0.9802x - 61.653 0.9978
BKK_FS1004 01 0ct 22 Y=0.9762x + 11.724 0.9998
BKK_FS1005 01 Oct 22 Y= 1.0081x + 1,5143 1.0000
BKK_FS1006 01 Oct 22 Y =1,008x - 2.9327 0.9999
BKK_FS1007 01 Oct 22 Y =0.8917x + 1.6592 1.0000
BKK_f81008 01 Oct 22 Y =1.0132x + 0.7207 1.0000
BKK_FS1009 01 Oct 22 Y =1.0132x + 1.1633 0.9960
BKK_FS1010 01 0cl 22 Y = 1.0033x + 0.5758 0.8999
BKK_FS1011 01 0ct 22 Y = 1.0234x + 0.1759 0.9986
BKK_FS1012 01 Oct 22 Y = 1.0106x - 2,0048 0.9997
BKK_FS1013 01 Oct22 Y = 0.8677x - 35.851 0.9997
BKK_FS1014 01 Oct 22 Y = 1.0021x + 0.3148 0.9998
BKK_Fs1015 010ct 22 Y = 0.9994x + 1,786 1.0000
BKK_FS1016 01 Oct 22 Y = 1.0105x% - 80.256 0.9998
BKK_FS1017 01 Oct 22 Y = 0.8985x + 0.649 1.0000
BKK_FS1018 01 Oct 22 Y =1.0011x + 1.1786 1.0000
BKK_FS1019 01 Oct 22 Y = 1.0023x - 68.424 0.9996
BKK_F$1020 01 Ocl 22 N Y = 1.0547x ~ 0.666 0.9998
BKK_FS1021 01 Oct 22 Y = 1.018x - 3.3286 0.9998
BKK_FS1022 01022 Y = 0.9932x - 57.035 0s986
BKK_FS$1023 01 0c1 22 Y = 1.0094x + 0.0717 0.9999
BKK_FS1024 010ct22 ~ Y =1,0042x + 0.4036 0.8957 o
BKK_FS1025 010ct 22 Y = 1.0932x - 88.507 0.9966
Page 102 ALS Laboralory Group

Rotameter ID. Calibration Date Regression Rasult Coefficient (R%)
BKK_FS1026 01 Oct 22 Y = 1.0018x + 10776 0.0997
BKK_FS1027 01 0ct 22 =1.0083x +0.231 0.9995
BKK_FS1028 0% Oct 22 ¥ =0.8792x- 60,312 0.9982
BKK_FS1029 01 Oct 22 ¥ = 0.0835x + 0.8204 0000
BKK_FS1030 010ct 22 Y = 1.0039x + 0,515
BKK_FS1031 010ct 22 Y = 1,008 - 79.295
BKK_FS1039 01 Oct 22 Y = 0.9967x + 4.5048
BKK_FS1040 01 0ct 22 Y = 0.9936x + 32.604 0.9998
BKK_FS1041 01 Oct 22 Y = 1.067x - 1.999 1.0000
BKK_FS1042 010ct 22 ¥ =1.0018x +2.1571 1.0000
BKK_FS1043 010ct 22 Y = 1.1560x - 96.479 0.8412
BKK_FS1044 01 0ct 22 ¥ = 1.0316x - 0.9374 0.9999
BKK_FS1161 01 0ct 22 Y= 1.0126x + 0.7738 0.9999
BKK_FS1162 01 Oct 22 Y = 0.9994x + 2.6357 0.9995
BKK_FS1163 010c122 Y = 0.977x - 55.03 0.9987
BKK_FS1164 01 Oct 22 Y = 0.9914x + 0.8427 0.9967
BKK_FS1165 01 Oct 22 ¥ = 0.9803x + 6.5919 0.9998
BKK_FS1166 010ct22 Y = 1.0031x - 77.881 0.9096
BKK_FS1200 0100t 22 ¥ = 1.0313x - 0.4602 0.9995
BKK_FS1201 01 Oct 22 ¥ = 1.0045x + 0.15 0.9996
BKK_FS1202 010ct22 Y = 0.9702 - 44.156 0.9994

" RYG_FS0197 010ct22 Y = 1.0039x - 0.179 0.9999
RYG_FS0108 010ct 22 Y = 0.9064x + 21,757 1.0000
RYG_FS0199 01 0ct 22 Y = 1.0577x - 1.7486 1.0000

Review By : Wehm G Approved By : ‘ﬁdm_
{Mr. Wichan Choonharat) {Mr.Sarayuth Ittranont)
Enviro Field Services Manager Assistant General Manager
Page 2ol 2 ALS Laboralory Group



SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangpiud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fox.0-2433-1679 e-maitcal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 1702!
CALRATION 0354

SITH | PO RN; SITHIPORN ASSOCIATES CO,LTD.
AREUCEE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22013
Pages : 1of3

Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer : RION o
Model : NC-74

Scrial No.: 34178121

1D No.: RYG_F80213

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD;,
KHWALNG PHATTHANAKAN, KHET SUAN LUANG;

BANGKOK, 10250 THAILAND.

Location : -
Ambient Temperature : (230=3) °C
Pressurc : (1013 £3) kPa

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue

22 APRIL 2022

26 APRIL 2022

29 APRIL 2022
Calibrated by : Nathakomn Pisutpaisan
Approved by :
(' Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISOTEC 17025 standard, may not

other than in full, except with the prior writien approvat of the head of Calibration Laboratory.
QF-T512-04-64-020664

SITHI PORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

as AR

Continuation of Calibration Certificate

TR

be reproduced

Cert, No.

Jub No,

. ACC22013
+ VCO5ACH054
¢ 3of3

Pages
Result of calibration ;.
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty Timit
{dB) (dB) {dB) (dB) (dB)
94 94,11 0.11 0.14 0.40
2. Frequency
Specified Measured Peviated Tolerande
Frequency value value Uncenainty limit
(Hz) (Hz) (%) (%} %
1000 1003.1 0.3 0.1 1.0

3. Total distortion

Measured value (%) Uncertainty (% ) Tolerance lmit (% )

2.02 0.10 3.0

The reported uncertainty is based on 5 standard oncertainty wuitiplied by coverage factor k =

or any vaiu ving i qiding ¢ J i
y value foflowing caleulation.prov iding a favel of confidence of approximately 95 ¢

End of Calibration Certificate

QF-TS12-04-04-020664

5

Cert No. : ACC22013
Job No. 1 VCE5ACH034

Pages t20f3

Calibration Procedure : CP-AC-03

Calibration Method : - :
‘This equipment was calibrated by based on [EC-60942-2003 Standard.

The sound pressure level, [requency and total distortion of the sound calibrator was measired using the reference
microphone. . :

Condition of this resujt of calibration :
t. Reference Standard Instruments ©

Instrument Model Serial No. Cert. No, Due Date
Waveform Generator 33511B MYS52302742 EF-0008-22 M~F05~23
Dipital Multimeter 33461A MY53220104  EEL.BP. 04/0265 UQ'Fij23
Digital Multimeter 33461A MY53220076  EEL.BP. 0370263 09-Feb-23
Digital Multimeter 33461A MY60024273 )} BP, 05/0265

Programmable Attenuator MAT-1070 2100114 EF-0009-22 2
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb723
Measuring Amplifier NA-42KAl 345604935 AA-3005-22 22

Audio Analyzer AVR-3360A V744B6069 EF-0010-22

07-Feb23

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 system of unit imaintained at ;

3.1 National Institute of Metrology {Thailand).
3.2 Thailand Institute of Scientific and Technological Research (FISTR).

QF-TS12-(H-04-020664

S

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Suimhern Rd ,Bangbumru, Bangplud Bangkok 10760 THAILAKD
Tel(-2435-8500  Fax.0-2423-1679 e-mailcabcenterdsithiphorn.com hitp /vavwasithiphorn.com

HSC-TISIS 17025
CAUBRATION 038%

Cert, No, 1 ACL22059
Pages : lafg

Calibration Certificate

SOUND L.
Manufacturer: RION
Modcl : NL-427

1 METE

Equipment;

icrophene UC:

# Preamiplifier NH-24

Serial No.:
iD No.:

Condition As Found :

Customer :

Location :

Ambient Temperature ¢
Pressure ;

Refative Humidity @

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Thi

wtbies than T Bl acept s ith the prior written approvad of the head of Catibration | aboratory.

DE NIRRT

00734220 7 145272 4 34370
RYG FS6026

GOOD

ALS LABORATORY GROUP (14
1P ? 7
KHW PHATT: 5
BANGKOK. 102365 THAILAND,

€230 =23 <
LR T O kPa
80D 220 i

4 JANUARY 2
2124 JANUARY 2022
25 JANUARY 2022

NAKAN, KHET

AHLANDY COL LTD.

KAN ROAD,
UAN LUANG,

. Fgfor ¥

Nathakons Pisutpaisan

7B

t Thanakul Petchurai

)

s certifivale i sanied B accordince with the requirements of 1SO HC 17623 standard, may not be reproduced



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
’ CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No.
Job No.

Pages

: ACL2205¢
1 VCG5AC0043
: 2afR

Calibration Procedure : CP-AC-01

Calibration Method @

This equipment was calibrated by based on [EC-61672-3 (2013) Standard for sound Jevel meter (SLM).
The S1.M had tests 1o 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 SEM's display.

Condition of this result of calibration :

1. Reference Standard Instruments

Instrument Serial No.

Waveform Generator 3 £ MY48017076

Waveform Gencrator 335118 MYS2302742 ) 10-Feb-22
Digital Multimeter 334614 20104 3P, 05,0264 10-Feb-22
Digital Multimeter 33461A b 20076 -BP, Q3ii}264

Digital Moltimeter 34461A MY60024273 1-15180725251-1 7 15-Sep-22
Proprammable Attenuator MAT-1070 62100119 I5(\0~Q7774F, 013-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feh-22
Measuring Amplifier NA-ZKA! 34560495 AA3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item onty.

3. This certificate is traceable 1o the international system of unit maintained at ¢

3.1 National Institute of Metrology (Thailand).
3.2 Thailond Institute of Scientific and Technological Research (TISTR).

QF-1812-6:504-020062

> PR

SITHIPORN ASSOCIATLES CO.LTD.

SITHIPORN:
perenreae CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22059
Joh No. @ VCGSACHIMN3
Pages 4ofk
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acaustie Signal Value Deviation Limit
{dB) {dB) (dB) {dB)
93.9 (93.96) 93.9 0.0 =0.3

2. Self-generated noise
2.1 Noymal test

Measured Value
(dB}
1.6

2.2 The micraphone of the sound level meter was replaced by elcetrical signal input device.

Freguency Measured value
Weighting (AR
A - weight 116
C - weight 17.8
Flat 23.7

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response cune (dB)
{H2) L . Aceeptance
[iat C-weight A-weight L
Limits
125 0.3 0.3 0.3 = 1.8
1000 0.0 0.0 a0 % 1.0
8000 -6 .13 1.5 =350

QE-181 2041420604

= Ehe

SITHIPORN;

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of

Cert. No. 1 ACL22059
Joh No, 1 VCGSACH043

Pages @ Jof8

Usncerfainty | Maximum-permitted
Parameter Pasg Fail i uncertainty af
: ‘ n) nessurement (dB)
1. Absolule sensitivity v R 02 NA
2. Self-generated noise v’ - N/A
3. Acoustical signal tests of frequency weightings

125 Hz v - 0.3 6

1000 Hz v 03 6

8000 1z v - 0.3 07

4. Elcctrical signal tests of frequency weightings i
For 10 Mz tu 4 kHz v - 0.3 e
For >4 kHz to 10kHz v - 03 6.7

Tor > 10 kHzta 20 Klz - - - 1.0

3. Frequency and fime weightings at 1 kHz v - 0.2 0.2,
6. Long - term stability v - 0.1 ol
7. Level linearity on the reference level range v - 0.2 {3
vel linearity including the level range control v - 0.2 0.3

9. Tone burst response v - (.2 0.3
10. Peak C sound level v - 02 035
11. Overload indicatinn v f 02 025
12. High level stability v B 01 0.1

QI-TE2-02-04-1200064

SITHIPORN,: SITHIPORN ASSOCIATES CO,LTD.

i

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7’_,57«[/ -

Cert, No, 1 ACL22059

1 VO6SACHI4I

Jab No.
Pages HIRIR ]
4. Electrical signal tests of frequency weightings
Weighting netsork response with relatisve to | Rz,
Frequeney Destation from various frequency weighting response cunve (dB3)
(ilz) . . Acceptance
Tlat C-weight Asweight ..
Limits
63 0.0 0.0 0.0 42,0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 £1.5
500 0.0 0.1 0.0 1,5
1000 0.0 0.0 0.0 =10
2000 0.0 0.1 (.0 +2.0
4000 0.0 0.0 0.0 =34}
8000 0.0 0.1 0.1
5. Frequeocy and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Trequency Value Value Limits
Weighting (dB ) {dB ) {dBB)
A - weight 99.0 0.0
C - weight 94,0 0.0 £
Flat 94,0 0.0 =
5.2 Time weighting at 1 kHz
Measured Deviated Acceplance
Fregueney Value Value Limits
Weighting (dB) By B}
Fast 940 0.0 -
Slow 94.0 0.0 EXA
Leg 94.0 4.0 201
6. Long - term stability
M Display | SEM Display | Deviated Acceptance
Frequency atinitial at final Value Limits
Weighting (dB) (dB) {dB) (dB)
A - weight 94.0 94.0 0.0 203

QF-TSIZ-04-03-000064

= 2L




S ITH | POR N; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuarion of Calibration Certificate

SITH I PORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL22059 Cert. No, : ACL22059
Job No. : VO6SACH043 Joh No. : VUGSAC0043
Pages : 60l Pages : Tol8
7. Level lincarity on the reference level range 8. Level lincarity including the level range controf
Anticipated Measured Deviated Acceptanve Anticipated Measured i Deviated Acceptance
Value Value Value Limits Range Value Value - Value Limits
(dB § {dB) (4B (dB) {dB} (dB) b (d4B) {dB)
1370 137.0 o0 =11 Auto 940 910 | op B
136.0 136.0 0.0 £ 1.1
135.0 1350 0.0 101 9. Tonc burst response
1340 1340 0.0 11 Time Tone burst Anticipated | Measured Deviated | Acceplance
1330 1330 0.0 =1l duration, Th Cycle Value Value Value Limits
132.0 1320 0.6 Weighting (ms) (dB) (dB } (dB) LRy
131.0 1310 o0 028 1 108.0 107.9 -0.1 137550
129.0 1290 0.0 Fast 2 § 1170 117.0 0.0 TS
1240 1240 0.0 200 §00 134.0 134.1 0.1 1.0
1190 119.0 0.0 . 2 8 108.0 108.0 0.0 50
140 1140 0.0 Stos 200 500 127.6 1276 0.0 o
109.0 109.0 9.0 025 1 99.0 98.9 -0.1 157550
1010 1010 0.0 SEL 2 8 108.0 108.0 0.0 10525
99.0 99.0 0.0 200 500 128.0 128.0 0.0 ST
94.0 94.0 0.0
89.0 §9.0 0.0
4.0 40 5.0 10. Peak C sound level
79.0 7.0 0.0 Number of cyele Anticipated Measunsd Deviatéd Acceptance
740 740 0.0 in Value Value, Lepéak Value Limits
69.0 690 0.0 test signal (u8) (dB) (a8) (a8)
640 640 0.0 Continuous 135.0 1330 00 -
9.0 390 00 One 1364 136.1 -03 130
5.0 54.0 (124
RLAY 90 00 Numbet of cyele Anticipated | Measwred | Deviated ceptance
1.0 4.0 0.0 . . .-
— in Value Value Value Limits
9.0 -0,)
e - test signal (dB) (dB ) {dB) (dB )
s Contingous 133.0 133.0 0.0 -
o Positive haif cyele 1354 135.2 0.2 =2.0
o Negarive half cvele 1354 1352 -0.2 =2.0
270 0.0
26.1 0.1
250 0.0

QT8I 20404020004

RN,

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

= LA

S COLLTD.

Continuation of Calibration Certificate

QF-TS12-04-02-024003

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

o AL

Cert, No. ¢ ACL22039 )
Job No. 3 VEOSACHNL3 451-451/1 Sirinthorn Rd, Bangburnru, Bangplud Bangkok 10700 THAILAND nsc-nsrns;nzs ;
Pages @ Hol¥ Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http//wwwaithipharncom  CALBRATION 0394
Cert, No, : ACL21099
11. Overload indication Pages lol§
Measured value (dB) Deviated Acceptance C alibration Certiﬁcate
Positive Negative Value Limis Equipment : SOUND LEVEL METER
one-half eyele | one-hall eyele (dB) { dUA) Manufactorer ; RION :
9.6 87 o1 = Muodel NL-42/ ‘v‘hcrophorx: UC 252 ?I“rcamgahf'crhl‘l”é
Serial No.: 01073608 /1721537 85748
12, High level stability iD No.: RYG_FS0387
SLM Display | SEM Display | Deviared Acceplanee
Frequency at initial at final Valae Limit§ Condition As Found : GOOD
Weighting i (dB} 4By (dB)
A - weight 137.0 137.0 iXH 0.3 Customer : ALS LABORATORY GROUP (THAILAND) CO.. LT,

The

or any value following caleulation providing

QE TS 20404020003

End of Calibration Certificate

eported unceriainty is based on o standard uncerlainty multiphied by coverage factor k =

1 iavel of contidence of approximately 93 %

5 7
T L

Location :

Ambient Temperature : (2303 e
Pressure : 1013 £3) kPa
Relative Humidity : €500 £20) %%

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN T Lr\NG
BANGKOK. 10230 THAILAND.

03 SEPTEMBER 2021
13-15 SEPTEMBER! 2021
16 SEPTEMBER 2021

Nathakom Pisutpaisan

/- ot

{  Thanakul Petchurai

This centificate i issued in secordance with the requirements of ISOAEC 17025 standard. may not be reproduced

other than i full, exceps with the prior writien approval of the head of Calibration Laboratory.

QF - TE 2003020004



sSIT H l Pf) RN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

S IT HIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL21099
Job No. : VC64AC0066
Pages : 2al8
Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on JEC-61672-3 (2013).8 for sound level meter (SLM).

The SLM had tests to Acoustical and Electreal signal tests fmqucm:y igh hAnéchoic chamber and Reference
Standard Instruments. - =
For 1¢sts results of each items were made by observation of cach I‘ 0 iith SL's dispiay.
Condition of this result of calibration :
i. Reference Standard Instruments :

Instrument Maode) Serial No,
‘Waveform Generator 332504 MY48017076
‘Waveform Generator 335118 MY52302742
Digitai Multimeter 33461A MY$§3220104
Digital Multimeter 33461A MY 53220076
Digital Multimeter 8846A 1997025
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42KAl 34560495

2. This result of calibration was found accurate as shown on date and place of calibration, fér’this calibrated item only.

3. This certificate is traccable to the intemational system of unit at:

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Seientific and chhnni%lcnl Rcscarch(, STR)

QF-TS12-04-04-020669

o=

S!TH PO R N: SITHIPORN ASSOCIATES CO,LTD.
B ’ CALIBRATION LABORATORY

Continuation of Calibration Certificate

ACL2109%

Summary of Measurement Result :

Unicertainty | Maximum-permirted

Parameter uncertainty of

measurement (dB)

4. Electrical signal tests of frequency weightings

For 10 Hz o 4 kHz

1. Absolute sensitivity v

2. Scif-generated noise v
3. Acoustical signal tests of frequency weightings

125 Hz 4

1000 Hz v

8000 Hz v

v

v

For>4 kHz to 10 kHz

For> 10 kHz to 20 kHz

5. Frequency and time weightings at 1 kHz

6. Long - term stability

7. Level linearity on the reference level range

8. Level linearity i the level range control

9. Tone burst response

10. Peak C sound Jevel

11. Overlood indication

| ANENENANENENEND

12. High level stability

Cert. No. : ACL2109%
Job Ne, 'C64AC0066
Pages : 4al8

Result of calibration ;.

1. Absolute sensitivity

Reference Mecasured i1 Acceplance
Acoustic Signal Value Deviation Limit
{dB) (dB) {dB} (dB}
93.9 (93.96) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.1

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

Frequency Measured value
Weighting {dB)
A - weight 1L6
C - weight 17.7
Flat 23.3

3. Acaustical signal tests af frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various fiequency.weighting response cirve (d3)
(Hr) Flat C-weight | A-«vcighi’ Acclcpl.ancc
i Limits
125 0.7 0.7 0.7 L5
1000 0.0 0.0 0.0 = 1.0
8000 -2.9 -2.8 -2.8 +5.0

QU-TSI2-04-03-D20664

- L

QF-TS12-04-04-020604

5 LZa.
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Cert. No. : ACL21099
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Pages : 508
4. Elcctricat signal tests of frequency weightings
Weighting network responsc with relative to 1 kHz,
Frequency Deviation from various frequency. wclgh\mg, response curve (dB)
(e Flat C-weight A~wclgh( . Aceepance
% Limits
63 0.1 0.1 000 %20
125 0.0 0.0 -0.1 +1.5
250 0.0 0.1 -0.1 1.5
500 0.0 0.0 -0.1 £1.3
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 i

5, Freguency and time weightings at 1 kitz

5.1 Frequency weightings at } kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB ) (dB)
A - weight 94.1 0.0
C - weight 94,0 0.0 x

Flat 94.1 0.0 _‘_'gi 02

5.2 Tine weighting at 1 kHz
vialed Accer

Freguency Value Value Limits
Weighting (dB} (dB) (dB)

Fast 94.1 0.0 -

Slow 94.0 0.0 20,1

Leg 94.1 8.0 £0.1

6. Loog - term stability
SLM Display | SL.M Display Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £03

51 20414020664

= A
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7. Level linearity on the reference level range 8. Level linearity including the level range contro}
Anticipated | Measured Anticipated | Measured Acceptance
Value Value Range Value Value -
(dB) (dB) (dB ) (dB)
137.0 137.0 Auto 540 94.0
136.0 136.0
1350 135.0 9. Tone burst response -
1340 1340 Time Tone burst Anticipated | Meusured Deviated
1330 1329 duration, Th Cycle Value Value Value
132.0 131.9 Weighting (ms) (dB) (dB) (dB)
131.0 1309 0.25 1 108.0 107.9 0.1
1290 1289 Fast 2 8 117.0 1169 -0.1
1240 1239 200 800 134.0 134.0 0.0
115.0 1190 . 2 8 108.0 108.0 0.0
1140 1140 Stow 200 500 1276 12756 00
105.0 109.0 0.25 1 99.0 98.9 -0.1
1040 1040 SEL 2 s 108.0 108.0 0.0
99.0 99.0 200 800 128.0 128.0 0.0
94.0 94.0
89.0 89.0
53.0 840 10. Peak C sound level
790 0 Number of cycle Anticipated | Measured 1< Deviated. | Acceplance
740 740 in Value ofValueLepeakl  Valie | Limits
69.0 6.0 test signal By | ey | (aB) (dB)
64.0 64.0 Continuous 133.0 11330 l 00 -
9.0 59.0 One 1364 | e [ 1.0
54.0 54.0 =
9.0 49.0 Number of eyele Anticipated | Measured Deviated | Aeceptance
4.0 4.0 in Value Value Value Limits
390 390 test signal (dn) (dB) (dD) (dB)
340 34.0 -
Continuous 133.0 133.0 0.0 -
300 2.9 01 Positive half cyele 1354 135.1 0.3 2.0
29.0 8.9 -0.1 -
Negative half cycle 1354 135.1 -0.3 2.0
280 279 -0.1
27.0 269 0.1
26.0 259 -0.1
25.0 34.9 -0.1

QF-TS12-04-14-020664

— /?[L ) QF-TS12-04-03-020663 7%/" .
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SITHIEQRN, SITHIFORN ASSOCIATES CO.LT SITHIPORN ASSOCIATES CO,LTD,
Continuation of Calibration Certificate (“ALIBR-ATION LABORATORY

Cert. Na, : ACL21099

. .y 451-451/1 Sirinthom Rd Bangbumru, Bangpiud Bangkok 10700 THAILAND.
Job No. 1 VCG4AC0066 Tel0-2435-8800 Fax.0-2433-1679 e-maik:cal-ce :
Pages  : 8ol8

piuc NSC-TISHTIS 17025
nter@sithiphomn.com http //vavwisithiphorn.com CALBRATION 0394

Cert, No. : ACC22024
> .
11. Overload indication Pages  :  1or3

Calibration Certificate

Measured value (dB ) Beviated Ateeptance
Positive Nepative Vale | Timis Equipment : SOUND CALIBRATOR
one-half cycle | onc-half eyele {dR ooty Manufacturer : RION
89.5 89.5 0o | =18 Model : NC-T4
Serial No.: 34178124
1D No.: RYG_FS0216
12. High level stability
SLM Display | SLM Display |  Devisted | Acceplance .
Display isplay eviate L CC?E“ Condition As Found : GOOD
Frequency at intial at final Value Limits
Weightiog dB {danp {dB .
! {dD €dB3 ) ) » ’) Customer ; ALS LABORATORY GROUP {THAILAND} CO,, LTD.
A - weight 137.0 137.0 0.0 0,3 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
The reparted uncertainty is bysed on a standard uncertainty multiplied by coverage factork = 2 ‘ Location : . "”“"‘“W’w%ig?(ﬁmmvut
or any value following caleulation.providiog a lavel of confidence of approximately 95 % Ambient Temperature : {23023 e . e T
g s Pressure ; (1003 3) kPa
Relativ idity @ 50.0 & .
End of Calibration Certificate ¢ Humidity : (50.0 £20 ) %
Received Date : 22 AUGUST 2022
Calibration Date ; 31 AUGUST 2022
Date of Issuc 02 SEPTEMBER 2027
Calibrated by : Nathakomn Pisutpaisan

Approved by : / 7
R -
)

( Thanakul Petchurai

This certificste is issued in sezordance with the requirements of ISOAEC 17025 siandard, may not be reproduced

7 than in full, v

it the prior writien approval of the head of Cafibration Laboratory,

G185 204040200004
QI-TS12-04-04-020664

o AL .
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Continuation of Calibration Certificate

Continuation of Calibrati i
ration Certificate
Cert. No. : ACC22024
Job No. : VC6SACO07T Cert. No. : ACC22024
Pages : 20f3 Job No. : VC65AC0077

Calibration Procedure : CP-AC-03 Pages  : 3of3

esult of cafibration ;

Calibration Mcthod :

This equipment was calibrated by based on IEC-60942-2003 Standard,” =" 1. Sound pressure level
The sound pressure level, frequency and total distortion of the Spnnd calibrator was measured using the reference :
microphone. ‘ Specificd sound Measured Devisted” Toleram:‘f
pressure level value valie | Unicertainty [ timit
: B) @B) (a8
Condition of this result of calibration : 94 ) @) @)
. 94.21 0.21 0.14 040
1. Reference Standard Instruments : i .
Instrument Modet Seria} No. Cert. No. Due Date
Waveform Generator 33S1IB MYS2302742 EF-0008-22 04:Feb-23 W
Digital Multimeter 3M61A  MY53220104  GELBP.040265  09-Feb23 - Frequency
Digital Multimeter 33461A MY53220076 EEL.BP, 0370265 ! -23
Digital Multimeter 33461A MY60024273  EEL.BP. 05/0265 09-Feb-23 Specified Measured Deviated Tolerance
Programmable Attenuator MAT-1070 62100114 EF-0009-22 : 07-1-'6!1-23 Frequency value value U . £EE
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb23 i) u R necrainty limit
Measuring Amplificr NA-2KAI 34560495 AA-3005-22 22-Feb-23 1G22 %) %) %)
Audio Analyzer AVR-3360A  V744B6069 EF-0010-22 07-Feb-23 1000 10013 0.1 0.1 1.0
2. This result of calibration was found aceurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is ble to the i ional system of unit maintained at : 3. Total distortion
3.1 National Institute of Metralogy {Thailand). }\
32 Thailand Institute of Scicentific and Technological Rescarch (TISTR). feasured value (%) Uncertainty (% ) Tolerance limit (% )
1.95 0.10
- 30

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

or any value following calculati iding a vy fi i
Y 2 calculation.providing a tavel of confidence of approximately 95 %%

End of Calibration Certilicate

QF-TS12-04-04-020669

. QF-TS12-05-04-020664
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SITHIPORN ASSOCIATES QQ.,LT D.
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= Cert. No. : ACL22025
451-451/1 Sitinthorn Rd, Bangbumru, Bangqlufi Bangkok 107CIOTHAILAN.‘D‘ HSC-TISI=TiS 17025 e L VC6oAC0040
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Pages : 20f8
Cert, No, : ACL22025

Calibration Proccdure ; CP-AC-01
Pages @ 1of8

Calibration Certificate Calibration Method :

Equipment : SOUND LEVEL METER This cquipment was calibraied by based on IEC-61672-3 (2013) Standard for sound 14cvcl meter '(SLM). i
Manufacturer : RION The SLM had tests ta Acoustical and Electricat signal tests of frequency weighting with Anechoic chamber and R
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24 Standard Instruments. ‘ ) ] »
Serial No.: 00734221 / 145286 / 34371 For tests resuits of each items were made by obscrvation of each Instruments display and also with SLM's display.
P o RGPS Condition of this result of calibration ;
1. Reference Standard Instruments :
Instrument Mogel Serial No, Cert, No. Due Dale
Condition As Found : Goep Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
. ‘Waveform Gencrator 33511B MY52302742 EF-0011-21 10-Feb-22
Customer : ALS LABURAT.ORY arour (THMLAf\']),) €0. LTD. Digital Multimeter 31461A MY53220104  EEL.BP.OSN264  10-Feb-22
gj\ziélzi:i’:\’:”;ﬁj:?\PZKST)I:Q::&‘:\?:}E\?:;)(‘L Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22
BANGKOK. 10250 THAILAND. Digital Multimeter 344614 MY60024273  1-15180725251-1  15-Sep-22
) Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenscr Microphonc 4180 2977900 AA-1008-21 05-Feb-22
Location : N Measuring Amplifier NA-42KA1 34560495 AA-3003-21 16-Feb-22

Ambient Temperature : (230 £3) °C REVIEW BY
Pressure :
Relative Humidity :

. 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
R kPs -y ) ) ) S . L
:glo 20 : e : APPROVED BY 31;{; é/ 3. This certificate js traceable to the system of unit at:

lO/ i 3.1 National Institute of Metrology (Thailand),
177 .
Received Date : 05 JANUARY 2022 / ‘3 3.2 Thailand Institute of Scicntific and Technological Research (TISTR).
Calibration Date : 10-12 JANUARY 2022
Date of Issue : 13 JANUARY 2022
Calibrated by : Nathakorn Pisutpaisan

e
Approved by : 7 @

( Thanaku! Petchurai )

‘This centificate is issued in accordance with the requirements of ISO/AEC 17025 standsrd. mpy not he reproduced

other than in full, except with the prior writien approval of the head of Calibiation Laboratory.

QF-1812-04-04-020664 QF-T812-04-04-020654

“r///
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Cert. No. ACL22025
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Cert. No. : ACL22025
Job No. : VC65AC0040
Pages : 3ofB8

Pages : 4of8
ummary o casuy; csult ¢ Resuit of calibration ;
1, Absolute sensitivity
Uncertainty | Maximum-permitted . Reference Measared Acceptance
Parameter Pass | Fail «n) uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) (dB) {dB) (dB)
1. Absolute sensitivity v - 02 NA 93.9 (93.96) 030 0.0 03
2. Self-gencrated noise v - 0.2 NA
3 A fcal signal tests of frequency weighti - 2. Self-generated noise
125 Hz 4 ~ 0.3 08 2.1 Normal test
1000 Hz v - 03 0.6
8000 Hz 7 ” 03 0.7 Measured Value
4. Electrical signal tests of frequency weightings (d8)
For 10 Hz to 4 kHz 4 R 03 . 0.6 162
For> 4 kHz to 10 kHz v - 03 . 97 2.2 The miesophone of the sound level meter was replaced by clectrical signal input device.
For> 10kz 1020 i1z - . - L0 Frequency Measured value
5. Frequency and time weightings at 1 kHz v - 0.2 , 0.2 o
6. Long - term stability 7 o1 | 0.1 Weighting )
7. Level linearity on the reference level range v - 0.2 0.3 A - weight 118
8. Leve] linearity including the level range control v - 0.2 0.3 C - weight 180
9. Tone burst response v - 0.2 0.3 Flat 39
10. Peak C sound level 4 - 0.2 0.35
11. Ovesload indi va N 0.2 0.25 3. Acoustical signal tests of frequency weightings
12. High level stability v - 0.1 0.1 Mecter free-field acoustic response at a Jevel of 84 dB
Frequency Deviation froim various frequency weighting response curve {(dB)
(Hz) . L Acceptance
Flat C-weight A-weight .
Limits
125 0.5 0.5 0.6
1000 0.0 0.0 0.1
8000 -2.3 -2.3 -2.3

QF-TS12-04-04-020664 QF-TS12-04-05-020664
o 2l
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SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
emniate CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na, : Cert, No. : ACL22025
Jub No, Joh No.  : VC65ACN040
Pages Pages : Gof§
. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relative to 1 kidz. ipared | Mesared Tooed pr—
Frequency Deviation from various frequency weighting response curve {dB) Value Value Value Limits
fHz) Ilat Crweight A-weight Acc?p‘fmcc (dB) (dB) (dB) (dB)
Limits 137.0 137.0 00 £1.1
63 00 0.0 00 2.0 136.0 136.0 0.0 +11
125 0.0 0.0 0.0 =1.5 135.0 135.0 0.0 211
250 0.0 0.0 0.0 +1.5 134.0 134.0 0.0 21,1
500 0.0 01 0.0 +15 133.0 133.0 00 &1l
1000 00 00 00 +1.0 132.0 1320 00 41
2000 00 01 9.0 20 1310 1310 0.0 511
4000 0.0 0.0 0.0 3.0 129.0 129.0 0.0 =11
8000 0.0 0.1 0.} #5.4 124.0 124.0 0.0 = 1.1
119.0 1190 0.0 1.}
i 114,0 114.0 0.0 =11
5. Frequeney and time welghtings at 1 kHz 090 T09.0 o0 T
5.1 Frequency weightings at § kHz 010 1040 00 i1
Measured Deviated Aceeprance 99.0 99,0 0.0 =11
Frequency Value Value Limits 94.0 54.0 0.0 + 1.1
Weighting (dB) (dB) (dB) 89.0 89.0 0.0 £11
A - weight 94.0 0.0 - 84.0 4.0 0.0 = 1,1
C - weight 94.0 0.0 £02 79.0 79.0 0.0 = 1.1
Flat 94.0 0.0 0.2 74.0 74.0 0.0
62.0 §9.0 0.0
5.2 Time weighting at | kHz 64.0 64.0 0.8
Measured Deviated ' | Acceptance 39.0 59.0 0.0
Frequency Value Valuz Limits 54.0 54.0 0.0
Weighting (dn) (dB) (dB) 490 490 00
Fast 94.0 00 - 4.0 4.0 00
Slow 94.0 0.0 201 300 389 01
Leg 94,0 0.0 + 0. M0 0.0
0.0 0.0
6. Long - term stability 29.0 0.0
SLM Display | SEM Display | Duviated Accepance 250 0.0
Frequency at initial at final Velue Limits 270 08 21
Weighting (d8) (dB) (dR) () 60 00 =L
A - weight 94.6 94.1 0.1 103 250 0.0 thi
QF-TS12404-04-020664 . QF TS 1204020064
v
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Cert. No., : ACL22025 Cert. No. : ACL22025
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Pages : T7of8 Pages : 8of8

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance 11. Overioad indication
Range Value Vajue Value Limits Mcasured value ( dB ) Deviated Accepance
(dB) (dB) (dB) (dB) Pasitive Negative Vale, Limits
Auto 94.0 940 00 EEL one-half eycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 £1.5
9. Tone burst response
Time “Tone burst Anticipated | Mceasurcd Deviated Acceptance
duration, Th Cycle Value Value Valiie Limits 12. High Jevel stability
Weighting B (aB) (dB) {dB)
(0"1255) 1 (108 3 108.0 0.0 15:-5.0 SLM Display | SLM Display Deviated Acceptance
Fast 2 g 1 17'0 1 ,7'0 0.0 10 ; 25 Frequency atinitial at final Value Limits
5 i . . 0752 o
200 500 134.0 134.1 0.1 1.0 Weighting (dB) (aB) (dB) (dB)
2 8 108,0 108.0 0.0 15::50 A - weight 137.0 137.0 0.0 0.3
Slow 200 800 127.6 127.6 0.0 *1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.03-25
800 128.0 128.1 0.1 1.0 . -
= The reported naceriainty is based on a standard uncertainty multiplied by coverage factor k =2
or any value following i iding a lavel of confid of approximately 95 %
10. Peak C sound level
Number of cycle Anticipated [ Measured Devinted Acceplance ——-— End of Cafibration Certificate B aamm
in Valuc Value, Lepeak Value Limits
test signal {dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB ) (dB} {dB)
Continuous 133.0 133.0 0.0 -
Positive half eycle 1354 135.1 0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 *2.0
QP-TS12-0H-04-0201664 V] OF-TS 1204020664 /_
> 2Ly = 2f,
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Pages : 2of8
Cert. No. : ACL22154
Pages : lof8

Calibration Procedure ; CP-AC-0t

Calibration Certificate

Calibration Method :

Equipment : SOUND LEVEL METER This equipment was calibrated by based on 1EC-61672-3 (2013) Standard for sound level meter (SLM).

Manufacturer : RION The SLM had tests to Acoustical and Elcctrical signal tests of freq ighting with hoic chamber and Reference
Model : NL-42/ Microphonc UC-52 / Preamplificr NH-24 Standard Instruments.

Serial No.: 00734218 / 146937 / 34368 For tests results of each jtems were made by observation of each Instruments display and also with SLM's display.

ID No.: RYG_FS003t

Condition of this result of calibration :

I. Reference Standard Instruments ©

!“ i1 !mgns ndel SJE[ al Eg ign SQ g ”u! ”3“»
Condition As Found : GOOD - Model
‘Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Ry . . Waveform Generator 335118 MY52302742 EF-0008-22 04-Feb-23
Customer : ';uofpﬁﬁgﬁ'xi;‘\iﬁ?}g ;Z?ﬁi:&:&;ig Digital Multimeter 33461A  MYS3220104  EEL.BP.O4/0265  09-Feb23
. I - o g o Digital Multimeter 33461A MY53220076  EEL.BP. 0370265 " 09-Feb-23
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, Digital Muitimet 244614 MY60024273 BP 105 10965, 0-Feb-23
BANGKOK, 10250 THAILAND, gt REvHmeter ; - e b
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
. Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23
Location : - Tk ’P
Ambient Temperature : (23.0=3) N ¢ ey 2. This result of calibration was found securate as shown on date and place of calibration for this calibrated item only.
Pressure : {1013 23 ) kPa - . . . . P
N - i 3, This certificate is traceable to the interns 1 system of unit dat:
Relative Humidity 3 {500 £20 ) %
3.1 National Institute of Metrology (Thailand),
Received Date : 17 JUNE 2022 1.2 Thailand Institute of Scicntific and Technological Research (TISTR),
Calibration Date : 20-22 JUNE 2022
Date of Issue : 27 JUNE 2022
Calibrated by : Nathakom Pisutpaisan

Approved by : / w

{ Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISOTEC 17025 standard, may not be reproduced

other than in full. except with the prior written approral of the head of Calibration Laboratery.

QF-TS12-05-04-420664 QF-TS12-0404-0200664
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Summary of Measurement Result :

Maximum-permitted
Parameter uncertainty of
measurement (dB)
1. Absolute sensitivity . NA
2. Self-generated noise CNA
3. A ical signal fests of frequency weighti - )
125 He 4 - 03 e
1000 Hz v - 03 06
$000 Hz v - 03 07
4. Electrical signal tests of frequency weightings .
For 10 Hz to 4 kHz v - 0.3 L :
For>4kHz o0 10 kliz v - 0.3 S
For > 10 kHz 10 20 kHz - - - o
5. Frequency and time weightings at 1 kliz v - 0.2 02
6. Long - term stability v - 0.1 o
7. Level linearity on the reference level range v - 0.2 L
8. Level linearity including the level range control v - 0.2 i 03
9. Tone burst response v - 0.2 : 03
10. Peak C sound level v - 0.2 035
11. Overload indication v & 02 0.25
12, High level stability v : 0.1 0.1

QF-T812-04-04-020664

bl 79
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Cert. No. : ACL22154
Job No. : VC65ACO068
Pages : 50f8
4. Electrical signal tesls of frequency weightings

Weighting network response with relative (o 1 kliz,

Frequency Deviation from various frequéncy weighting response curve (dB)
(He) Flat Coweight | Abweight Aggeptance
: 1imits
63 0.1 0.1 “0.0 20
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 -0.1 £1.5
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 0.1 0.1 =5.0

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kliz

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0
C - weight 94.0 0.0
Flat 94.0 0.0 0.2

5.2 Time weighting at 1 kHz

Measured Deviated Acteptance

Frequency Value Valte Limits
Weighting (dB) (dB) (dB}
Fast 94.0 0.0 -
Slow 94,0 0.0 + 0.1
Leg 94.0 0.0 +0.1

6, Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Valae Limits
Weighting (dB) (dB) tdR) (4B}
A - weight 94.0 94.0 0.0 0.3
QF-TS12-04-04-020664
s
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Result of calibration ;

1. Absolute sensitivity
Reference Acceptance
Acoustic Signal ‘ Limit
(dB) (dB)
93.9(93.95) =203

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
20.1

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

Frequency Measured value
Weighting (B}
A - weight 1L6
C - weight 17.4
Flat 23.1

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

Frequency Deviation from various frequency weighting response curve {dB)
(hz) Flat C-weight” A-weight ACC?F{MCC
¢ Limits
125 0.5 0.5 0.5 %15
1000 0.1 0.1 0.1 = 1.0
8000 -1.5 -1.5 -14 5.0

QF-TS12-04-04-020664

o

RN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22154
Job No. : VC65AC0068
Pages : Gofl
7. Level linearity on the reference fevel range

Anticipated Measured Deviated Acceptance
Value Value  Valne Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0,000 =11
136.0 136.0 0.0 ET
1350 135.0 0.0 = 1.1
134.0 134.0 0.0 =11
133.0 132.9 -0.1 =11
132,0 1319 -0.1 + 1.1
1310 130.9 -0.1 +1.1
129.0 128.9 -0.1 +].1
1240 123.9 -0.1 * 1.1
119.0 119.0 0.0 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 *1.1
104.0 104.0 0.0 1.1
99.0 59.0 0.0 =11
94.0 94,0 0.0 11
89.0 89.0 0.0 =11
84.0 84.0 0.0 %1.1
79.0 79.0 0.0 Eanl
74.0 74.0 0.0 E1.1
69.0 69.0 00 S LT
4.0 64.0 0.0 £1.1
59.0 59.0 00 =11
54.0 54,0 0.0 +1.3
49.0 49.0 0.0 1.1
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 29.9 -0.1
29.0 29.0 0.0
28, 28.0 0.0
27.0 27.0 0.0
26.0 259 -0.1
230 24.9 01

- 2l



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Besociates

Continuation of Calibration Certificate

Cert. No, : ACL22154
Job No. : VC65AC0068
Pages : 7of8
8. Level linearity including the level range contro!
Anticipated Measured Acceptance
Range Value Value Limits
(dB) (dB) (dB)
Auto 94.0 94.0 £
9. Tone burst response o
Time Tone burst Anticipated Measurcd Deviated Acceptance
duration, Tb Cycle Value Value Value Limis
Weighting (ms) (dB )} (dB) (dB) (dB).:
0.25 1 108.0 107.9 -0.1 1.55:5.0
Fast 2 8 117.0 117.0 0.0 1.03 25
200 800 134.0 134.0 0.0 R0
2 8 108.0 108.0 0.0 1.55-5.0
Slow
200 800 127.6 127.6 0.0 £1.0.
0.25 1 99.0 98.9 -0.1 155750 :
SEL 2 8 108.0 108.0 0.0 10525 |
200 800 128.0 125.0 0.0 00|
10, Peak C sound level
Number of cycie Anticipated Measured Deviated Acceptance
in Valoe Value; Lepesk] Value Limits
test signal (dB) (d8) (dB) (aB)
Continuous 133.0 :133.0 0.0
One 1364 135.7. -0.7 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) {dB) (dB) {dB)
Continuous 133.0 133.0 0.0 -
Positive hall cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 1354 135} -0.3 2.0

QF-TS12-04-03-620664

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

451-451/1 Sisinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.

Tel,0-2435-8800  Fax.0-2433-1679 e-mailical-center@sithiphorn.com htip./fvavwasithiphorn.com

SITHIPODRN; SITHIPORN ASSOCIATES CO,LTD.
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CALIBRATION LABORATORY

Continuation of Calibration Certificate
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NSC-TISI-TIS 17025
CALIDRATION 0394

Calibration Certificate

Cert. No. : ACC22001
Pages

Tof3

Cert. No. 1 ACL22154

JTob No. : VCG5AC0068
Pages : Bof8
11. Overload indication
Measured value (dB) Deviated' | - Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) {dB):
89.6 89.6 0000 CELS
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 132.0 0.0 0.3

The reported uncertainty is based on a standard uncenainly multiplied by coverage factork =2

or any value following calculation.providing a lavel of confidence of approximately 95.%

QF-TS12-04-04-020664

SITHIPORN;

End of Caiibration Certificate

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

- L.

Equipment : SOUND CALIBRATOR
Manufacturer : RION

Model : NC-75

Serial No.: 35002736

1D No.: - b

Condition As Found : GOOD

Customer :

Location :

ALS LABORATORY GROUP {THAILAND} CO.. LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN. KHET SUAN LUANG,
BANGKOK. 10250 THAILAND.

Ambient Temperature : (230 %3) °C
Pressurc: (1013 23) kPa
Relative Humidity : (50,0 £20 ) %

Received Date :
Calibration Date :
Date of Issue :

05 JANUARY 2022
10 JANUARY 2022
13 JANUARY 2022

Calibrated by :

Nathakom Pisutpaisan

Approved by :

( Thanakul Petchurai )

AL

This certificate is issued in accordance wilh the requirements of ISOAEC 17025 standard. may not be reproduced

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

QF-1812-04-04-020664

Calibration Procedure :

Calibration Method :

CP-AC-03

"This cquipment was calibrated by based on IEC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier
Audio Analyzer

M
3351iB
33461A
33461A
134614

MAT-1070
4180
NA-42KAl
AVR-1360A

Cert. No. : ACC22001
Job N 'C65ACOD40
Pages : 20f3
was using the
Serial No, Cerl, No. Due Date
MY52302742 0011-21 10-Feb-22
MY53220104  EEL.BP, 05/0264 10-Feb-22
MY53220076 BP. 03/0264 08-Feb-22
MYG0024273  1-15180725251-1 15-Sep-22
62100114 1500-07774E 08-Mar-22
2977900 AA-1008-21 05-Feb-22
34560495 AA-3003-21 16-Feb-22
V744B6069 EF-0010-21 10-Feb-22

2. This result of calibration was found accurate as shown on dale and place of calibration for this calibmted item only.

1. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Sci

ific and Technol

QF-TS12+{4-03-026664

| Research (TISTR).

7 A



S ITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Sound pressure level

Cert. No. : ACC22001

Job No. : VC654C0040

Pages  : 3013

Specified sound Measured Deviated Tolerance
pressure level value value Uncemainty limit
(dB) (dB) (dB) (dB) @B)
94 93.99 -0.0} 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty {imit
(Hz) (Hz) %) %) (%)
1000 1000.0 0.0
.| . 0.1 1.0

3. Total distortion

Tolerance Jimit ( % }

Measured value (%) Uncertainty (% )
0.28 0.10

3.0

Fhe reported uneertainty is based on a standard uneertainty multiplied by

orany value following caleulation.providing a |

End of Calibration Certificate

QF-TS12-04-04-620664

avel of confidence of approximately 95

coverage fuctor k = 2

S

= Al

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

45145171 Sirinthern Ro, Bangbumry, Bangplud Bangkek 10700 THAILAND
Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com hilp//wavwesithiphiorn.com

CALIBRATION 0392

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. @
Job No.
Puges

Iiis equipment was calibrated by based on HEC-61672-3 (2013} Standard for sound Jevel meter (SLM).

The 1M1 had tes o Acousticsl and Electrical signal tests of frequeney weighting with A

Standard Instruments,

choic chamber and Reference

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

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

Inst ent

Wavelorm Generator

Wavelorm Generator 3

Digital Multimerer 3361A

Digital Multimeser I3461A MYS3220076
Digital Multimeter A461A MY&OU4272
Programmable Attenustor MAT-1070 62100114
Condensar Microplione 4180 2977900

Measuring Amplilier NA-42KAT

2. This result of calibration was found accurate as shown on date and pi

X This centificate is traceable to the internation

3.1 Nanonal Institute of Mewrology (Phailand),

3.2 Phailand Institute of Sci ¢ and Technological R

OF-TSI 0403020004

34560495

1 Xo,
1A AMYAS0
35118 MY IHRT42 i

Cerl, No, Due Date
7076 EF-0012:21 10-Feb-22
-0011-21 10-Feb-22

system of unit maimained at

h (TISTR).

FELBP. 03264 - 10-Feb-22
EEL.BP, (03,0264 (18-Fch-22
1-15180725251-1+'35-Sep-22
1300-077745
AA-1008-21
AAB3-2)

08-Mar-22
(5-Feb-22
T6-Feb-22

< of calibration for this calibrated item ondy.

L.
PTG

Cert. No. : ACL22062
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION -
Model: NL-42/ Microphone UC-5;

£ Preamplifier K1-24
Serial No.: 01222723 7 143841 22770 i
1D No.: RYG_Fs0022

Condition As Found : GOOR

Customer : ALS LABORATORY GROUP (THAILAND} CO. LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD; &
KITWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10230 THAILAND.

Location :

Ambient Temperature : 230 =3) “C
Pressure : 1013 23) kPa
Relative Humidity ¢ €500 =20 i

Reccived Date s
Calibration Date :
Date of Issue :

14 JANUARY 2022
2124 JANUARY, 2022
25 JANUARY 2022

Calibrated by : Nathakorn Fisutpaisan

Tt

{ Thanakul Petchurai

Approved by ;

fhis centificate is issued in accordance with the requirements of ISOTEC 17025 standard, may not be reproduced

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

QF-T$52-02-04-020661

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
prrmerares CALIBRATTION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22062
Jdoh No, @ VC63ACH043

Pages : 3ol8

Summary of Measurement Result o

Uncertainty | Afaximum-perntitted
Parameter Pass | - Fail uncertainty of
(4B} N
measuremient (4B}

1. Absolue sensitivity v - 0.2 NiA
2. Self-generated noise v - 0.2 NA

3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 03 0.6
§000 Hz v - 03 0.7

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 klz v - 0.3 0.6
For> 4 kHz 1w 10 kHz v - 0.2 w7
For = 10 kilz to 20 kHiz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 6.1
7. Level Tinearity on the reference level range v - 0.2 L3
§. Level Hnearity including the level range con v - 0.2 0.3
9. Tone burst response v 0.2 03
10, Peah C sound fevel 4 - 02 0.35
11, Orerjoad indication v - 07 0.23
12, High level stabifity V. - .1 0.1




SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
? ’ "ALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No. : ACL22062
Job No. : VCESACE043
Pages @ 4of§
Result of calibration ;
1. Absclute sensitivity
Reference Measured - Acceptance
Acoustic Signal Value' Deviation - Limit
(dB) (dB.J: (dB ) (dB)
93.9 (93.96) 93.9 007 =03

2. Scif-generated noise
2.1 Noomal test

Measured Value
(4B}
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 120
C - weight 18.0
Flat 241

A Acoustical signal tests of frequency weightings

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

Frequency Deviation (rom various frequency weighting response curve {dB)

(i) " N . Acceptance
Flat C-weight A-weiglit .
Limits
125 4 04 04 + 1.5
1000 0.1 -1 -0.1 = 1.0
8000 0.4 0.3 -0.3 =50

QF-TS12-04-04-026002

SITH IPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

;r,ézé&—

Cert, No, : ACL22062
Jdoh No. : VOGSACO043
Pages  : 6ol8

7. Level Hinearity on the reference Jevel raoge

Anticipated Neasared Devinted Agceptanee
Vadue Value Value Limils
{dB3) (dB) (dB) (dB )
137.0 137.0 0.0 = 1.1
136.0 136.0 0.0 =11
135.0 135.0 0.0 =1.1
134.0 134.0 0.0 & 1]
133.0 133.0 0.0
132.0 132.0 0.0
131.0 131.0 Q.0
129.0 120.0 0.0
140 1240 0.0
119.0 119.0 0.0
1140 TH.0 0.0
109,0 109.0 0.0 =1
104.0 104.0 0.0 = 1.1
99.0 99.0 0.0 =1.1
94.0 94.0 0.0 ERR
§9.0 89.0 0.0 £ 1.1
84.0 $4.0 0.0 1.1
79.0 79.0 0.0 = L1
74.0 740 0.0 F1.1
69.0 69.0 0.0 £ 1.1
64.0 64.0 0.0 +1,1
59.0 39.0 0.0 EXR!
33.0 54.0 0.0 & 1.1
49.0 49.0 0.0 1.1
44.0 4.0 0.0 4 1.0
39.0 39.0 .0 +1.]
340 340 0.0 + 1.1
30.0 30.0 0.0 4 1.1
29.0 29.0 0.0 + L1
28,0 28.0 0.0 1]
27.0 0.1 = 1.1
26.0 20.1 0.1 1.1
250 250 0.1 =1

OF-I'S12-6:4-04-020604

Cert. No. 1 ACL22062
Job No. 1 VCGSACOMI

Pages @ Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with refative te 1 kKile.
Frequency Deviation from various i‘mqu'-nu \mgh\m;, yesponse curve (UB)
(Hz) I Acceptance
Tla C-weight Avwexght : i
opot , Limits
63 -0.] 0.0 -0 [ =7
125 0.0 0.0 0.0 s
250 0.0 0.0 0.0 - 1.5
500 0.0 0.0 0.0 1.8
1000 (L0 0.0 0.0 =10
2 0.0 0.0 0.0 12,
4000 0.0 0.0 0.0 3.0
3000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Accepianee
Erequency Value Value Limits
Weighting (aB) (dB) (dB)
A - weight 9.0 0.0
C - weight 9.0 0.0
Flat 94.0 0.0 £0.20
5.2 Time weighting at ] kHz
Measured Deviated Aceceptance
l"rcq\lcnr)' Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0
Stow 94.0 0.0 0.}
Leg 94,0 0.0 0.1
6, Long = term stability
SLM Display | SEM Display | Deviated Acceptance
Frequency atinitial at finol Value Limits
Weighting (dB) ) B} (aB)
A - weight 94.0 94.0 0.0 =13

QF-1$12-03-04-020604

SITH|P‘)RN SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7 L.

: ACL22062

Job No. 3 VOGSACHHI

Pages : Tof8
8. Level fineavity including the fevel ranpe contrel
Anticipazed Measured Deviaed Acceptance
Range Vitlue Vilue Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 91.0 .4 1.1
9, Tone burst response
Time Tone burst Anticipated Measored Deviated Acceplance
duration, Th Cyele Value Vahwe Valie Limits
Weighting {ms) B ) (dB) (dB 1 {dB)
0,25 i 108.0 107.9 -0.1 1.53-5.0
Fast 2 8 117.0 1137.0 0.0 1.0;-23
200 &0 134.0 134.0 0.0 =10
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 2 0.0 41,0,
0.25 i 08.9 0.1 1.55-5.0
SEL 2 & 108.0 108.0 0.0 105-2.5
200 800 1280 128.0 0.0 %10
10. Peak C sound jevel
Number of eyele Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB ) {dB) {dB) (dB )
Continvous 133.0 133.0 0.0 -
One 1364 135.8 -00.6 3.0
Number of eyele Anticipated Measured Deviated Acceplance
in Value Value Value Limits
1est signal (dB 3 {dB ) (dB) dB )
Continuous 133.0 133.0 0.0 -
Positive half ¢y 1354 1332 -0.2 =2.0
Negative half cyele 1334 1353 -0.2 =20

QI-T1812-03-04-020664

B




S lT H1i P) JRN; SITHIPORN ASSOCIATES CO.,LTD.
: ‘ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22062
Job No. 1 VO6SACHII
Pages  : 8of8

11. Overload indication

Measured value { dB } FATeeplance
Positive Negative Value Limite
one-half cyele | one-half eycle {dB) rdBy
£9.6 89.6 0.0 =15,

12. High level stability

SLM Display | SLM Display |  Deviated ‘Accepiance
Frequency at initial at final Vilue Limits
Weighting (dBy (dB) CdB ) (4B
A - weight 137.0 137.0 0.0 =0,3

The reported uncentainty is based on a standard uneertainty muliiplicd by voverage facior k7= 2

or any value folowing calculation providing a lavel of confidence of approximately- 95 9%

End of Calibration Certificate e B

QF-T31204-04-G20658
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ates

v CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22115
Job No. 1 VCESAC0060
Papes : 2ol8
Calibration Procedurc : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound leyvel meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of ighting With Anéchoic chamber and Reference
Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments :

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthor Rd, Bangbumry, Bangplud Bangkok 10700 THAILAND.

HSC-TISI-TIS 17025

TelD-2435-8800 Fax.0-2433-1679 e-mailiczbcenter@sithiphom.com http:// Lcom

o

Cert. Ni

¢ ACL22115

Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model ¢ NL-42/ Microphone UC-52 / Preamplifier NH-2

Serial No.: 00734223/ 157777722653 :

1D No.: RYG_FS0029

Condition As Found : GOOD

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

Location : -
Ambient Temperature : (23.023) °C

Pressure : (1013 3 ) kPa ‘%% 'Tj:
Relative Humidity : (500 £20) %

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD;

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

i
K

/w3

Received Date : 17 MAY 2022
Calibration Date : 2427 MAY 2022
Date of Issue ¢ 30 MAY 2022
Calibrated by : Nathakomn Pisutpaisan

Cer 7
Approved by : / A o

{ Thanakul Petchurai

)

This centificate is issued in aceordance with the requirements of ISOAEC 17025 standard, may not be reproduced

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

QF-T8124MH-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22115
Job No, : VCG5AC0060

Pages

Summary of Measurement Result :

t 30f8

Jostrument Maodel Seria) No, Cert, No, Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 335118 MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33361A MY53220104 EEL.BP. 04/0265 ;" 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 ' 09-Feh-23
Digital Mulimeter 3H61A MY60024273 EEL.BP. 05/0265 . 09-Feb-23
Programmable Auenuator MAT-1070 62100114 ET-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplificr NA-42KAI 34560495 AA-3005-22 22-Feb-23

2, This result of calibration was found accurate as shown on date und place of calibration for this ¢alibrated itern only.

3. This certificate is traccable to the i

! system of unit

3.1 National Institute of Metrology (Thailand).

at;

3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QF-TSE2-04-04-0200664

o

P

L

1

Uncertainty | Maximum-permitted
Parameter Pass| - Fail uncertainty of
(am)
measurement {(dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-penerated noise v 02 NA
tical signal tests of frequency weighti
125 1z, v . 0.3 0.6
1000 Hz v - 03 0.8
5000 11z v 03 07
4. Electrical signal tests of frequency weightings ,
For 10 Hz 104 kilz v - 0.3 0.6
For >4 kHz to 10 kHz v - 03 03
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 3 kHz v - 0.2 0.2
6. Long - tern stability v’ - 0.3 0.1
7. Level lincarity on the reference Jevel range v - 0.2 0.3
8. Level finearity including the Jevel range controi v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Pexk C sound evel v - 0.2 035
11. Overload indication Y i 02 025
12, High level stability v - 0.1 0.1

QF-T§1 3641706



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

associate

CALIBRATION LABORATORY : CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22115 Cert. No. : ACL22115
JobNo. : VCGSACO060 JobNo. : VC65AC0060
Pages : 40of8 Pages : 50of8

4. Efectrical signal tests of frequency weightings

Result of calibration ; ‘Weighting network response with relative to 1 ki

1. Absolutc sensitivity I B, Frequency Deviation from various frequency weighting response curve (dB)
Refcrence Measured - - : Acceptance (Hz) Flat C-weight | " A-wclght Acceplance
Acouslic Sigoal Value Deviation Limit - .  Limits
(dB) (dB) ) e 63 -0.1 -0.2 01
93.9 (93.95) 939 | 00 03 125 0.1 0.0 007 215
250 0.0 0.0 -0.1 =15
2. Sclf-generated noisc W 00 00 o1 )
2.1 Normal test 1000 0.0 0.0 0.0 *1.0
2000 0.0 0.0 0.0 +2.0
Measured Value 4000 0.0 0.0 0.0 430"
LdB) 3000 0.0 0.0 0.0 +5.0
18.0
2.2 The microphone of the sound fevel meter was replaced by clectrical signal input device. : S, Frequency and time weightings at 1 kHz
Frequency Measured value 5.1 Frequency weightings at 1 kHz
Weighting an) Measured Deviated Acceptance
A - weight 13.8 Frequency Value Value Limits
C - weight 203 Weighting (dB) (dB) (dB)
Flat 258 A - weight 94.0 0.0
C - weight 94.0 0.0
3, Acoustical signal tests of frequency weightings Flat 94.0 0.0 £0,2
Meter free-lield acoustic response at a level of 84 dB 3
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at § kHz
{Hz) Flat Cweight A—wéighl Acc?plfsnce ) R Measured Deviated Accfp(lance
Limits Frequency Value Value Limits
125 0.7 0.7 0.7 15 Weighting (dB) (dB) (dB)
1000 0.1 0.1 0.1 +1.0 Fast 94.0 0.0 -
8000 -1.5 -1.5 -1.5 +5.0 Slow 94.0 0.0 *0.1
Leq 94.0 0.0 10,1
6. Long - term stability
SLM Display | SLM Display {  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
QF-F$12-04-04-620664 QF-TSI2HH-04-020664
XL o B
SITHIPORN SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
peruia i CALIBRATION LABORATORY peemeraies CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22115 Cert. No. : ACL22115
Job No. : VC65ACO060 Job No, : VC65AC0060
Pages : 6of8 Pages : Tof8
7. Level linearity on the reference level range 8. Level linearity including the Ievel range contro!
Anticipated Measured Deviated Acceptance Anticipated Measured Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 1370 0.0 1.1 Auto 94.0 94.0 0.0 at.1
136.0 136.0 0.0 11
135.0 1350 0.0 1.1 9. Tone burst response
1340 1340 00 211 Time Tone burst Anticipated Measured Deviated Acecptance
133.0 1329 -0l *11 duration, T | Cyele Value Vafue Value Limits
132.0 1319 -0.1 + 1.1 Weighting (ms) (dB) (dB) {dB) {dB)
131.0 130.9 -0l *il 025 1 108.0 1079 0.1 155750
129.0 1285 -0 *1.1 Fast 2 8 117.0 116.9 -0.1 105225
1240 123.9 0.t 200 800 134.0 134.0 00 £1.0
119.0 1.0 00 2 8 108.0 108.0 0.0 1.55-5.0
140 1140 0.0 Slow 200 800 127.6 127.6 0.0 1.0
105.0 109.0 0.0 025 1 99.0 98.8 02 155550
1040 104.0 00 SEL 2 8 108.0 108.0 0.0 1.0;-25
99.0 95.0 0.0 200 800 128.0 128.0 0.0 £1.0
94.0 94.0 0.0 =11
89.0 89.0 0.0 = 1.1
$4.0 84.0 0.0 11 10, Peak C sound level
2.0 79.0 0.0 211 Number of cycle Anticipated |  Measured Deviated Acceptance
740 740 00 *11 in Value | Value,Lopeak]  Value Limits
9.0 9.0 0.0 *1.1 test signal (dB) (dB) (dB) (dB)
64.0 640 00 211 Continuous 133.0 1330 00
390 9.0 00 211 One 1364 1358 0.6 30
54.0 54.0 0.0 +1.1
9.0 9.0 00 21 Number of eycle Anticipated Measured Deviated Acceptance
44.0 44,0 0.0 1.1 N PN
in Value Value Value Limits
39.0 390 00 +1.1 test signal (dB) (dB) (dB) (dB)
340 310 90 1 Continuous 133.0 133.0 0.0 -
B 29 at 2L Positive half cycle 1354 135.1 -0.3 20
29.0 28.9 -0.1 £ 11 - =
250 750 00 Py Negative haif cycle 1354 135.1 -0.3 2.0
27.0 27.0 0.0 ESRI
26.0 25.9 -0.1 ESR
25.0 249 -0.1 =11

QF-TS12-04-04-0210664

,7& QF-TS12-04-04-020664
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Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

: ACL22115
: VC65AC0060
: 8of8

Cert. No.
Job No.
Pages
11, Overload indjcation
Measured vaiue (dB ) Deviated |1 Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) {dB)
8.6 89.6 0.0 =15
12. High level stahility
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits*
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0,3

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

or any value following calculati iding a lavel ol

fd of

R End of Calibration Certillcate

QF-TS12-04-04-620663

Iy 95 %
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SITHIPORN. SITHIPORN ASSOCIATES CO,LTD.
crrmeiaien CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-ACot

Calibration Methed @

Cert. N
Job Na,
Pages

Phis cquipment was calibrated by based on JEC-61672-3 (2013) Standard for sound level meter (S M1,

he SLA husd tests o Acoustical and Electrical sigaal tests of frequency weighting with Anechoie chambe

Standard Instrusments,

Por tests results of each ftems were mide by observation of ¢a

Condition of this result of calibration ¢
i, Reference Standard Instruments ©
Instrument
Waveform Generatir

Model Seriat
10A MYJS01707

Waveform Generator KERTREE]

Digital Multimeter 33461A

Digital Multimerer 33461A MYS3220076
Digital Multimeter JHB6IA MYB002
Programmable Attenuator MAT-1070 62100114
Condenger Microphone 4180

Measuring Amplilier NA-12KAL

Cert No,
BF-0012-21
EF-G011-21
EELBP. 0540264
EEL.BP. 030264
1-151807252514)
15300-07774E
AA-TO08-21
AA-3DO2-21

1 ATUL22660
3 VOOSACOUI3
2ol

sd Reference

B Instruments display and alzo with SLM's display.

Due Date
10-Feb-22
10-¥eh-22
10-Feh-22
08-Teb-22
15-Sep-22
U8-Mar-22
5-Feb-22
16-Teb-22

2. This result of calibration was found accurate as shown on date and plsce of ealibration for this valibrated fiens only.

3 Thas vertificate §s tracesble 10 the international system of unit mamtained at

3.1 National Institute of Metrology (Thatiand).

waifand Institute of Seientific and Technological Research {TISTR),

QE-FRETO3-04-020064

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthern Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND,
Tel.0-2435-8800 Fex0-2433-1679 e-maikicab-c @si

HSC-TISI-TIS 17025

iphom.com hitp /fuaevesithiphorncom ¢ 0393
Cert. No. : ACL22060
Pages : lofg

Calibration Certificate

Equipment @
Munufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure ¢
Relative Humidity @

Reccived Date
Calibration Date :
Bate of Issue :

Calibrated by ¢

Approved by ¢

This certifieste

SOUND LEVEL METER

RION

ML-42¢ Micmplmné V=527 Preamplifier WH-24
00734225 / 169439 £ 72460 '
RYG FS0030

GOOD

ALS LABORATORY GROUP {THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHW G PHATTHANAKAN, KHET SUAN LUANG!
BANGKOK, 10250 THAILAND,

€230 =3} ¢
1013 23 ) Kla
(560 2203 %

14 JANUARY 2022
23-24 JANUARY' 2022
25 JANUARY 2022

Nathakom Pisuipaiss

TG

( Thanakal Petchurai )

i issued in accordance with the requirements of ISOIEC 17025 standard, may not be reproduced

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

QF E 8120400020004

SITHIPDRN;

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. N CL22060
Job No. : VC6SACHIM3
Pages @ 3of%

Uncertainty | Mavimune-permitied
Paramcter Pass Fail uncertaing of
(aB) N
measurement (4B8)
1. Absolute sensitivity v “ 02 NA
2. Self-generated noise v - 0.2 NA
3 1 signal tests of fi v weighting
125 Hz v - 03 % 0.6
1000 Hz v - 0.3 0.6
5000 1z v 04 0.7
4. Llectrical signal tests of frequency weightings g
For 10 Hz 10 4kHz v - 03 : 06
Yor> A kHz 10 10 kliz v - 0.3 0.7
For > 10 ¥%Hz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHaz v - 0.2 0.2
6, Long - term stability v - .1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
&, Level linearity including the level range control v - 0.2 3.3
9. Tonc burst response v 0.2 0.3
10. Peak C sound Jevel v - 0,2 0.358
1. Overloud indication v B 02 0.25
12 Migh kevel stability Ve x 0.1 0.4

R R ]

7



SITHIPORN;
H 1

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

1. Absolute sensitivity

Cert. No, ACL22060
Joh No. 1 VCOSACOHHH3
Pages 4of8
Reference Measured Acceptance
Acoustic Signal Value’ Déviation Limit
(dB) (dB) {dB) (dB)
93.9(93.96) 93.9 0.0 103

2. Self-generated noise
2.1 Normal test

Measured Vilue
(dB )

14.2

2.2 The microphone of the sound level meter was replaced by clectrica

Frequency Measured value
Weighting {dB}
A - weight 10.8
C - weight 17.2
Flat 23.0

3. Acnustical signal tests of frequency weightings

Meter free-field acoustic response at a level of §4 dB

signal inplt device::

Frequency Deviation from varions frequency weighting response curve (1)
1z} . . . Aceepiance
Flat C-weight A-weight .
Limits
125 0.4 0.5 0.5 1.5
1000 -0.1 0.1 0.1 & 1.0
K000 -1.6 1.5 -1.5 5.0

QF-TS12-63-04-02060

SITHIPDRN; SITHIPORN ASSOCIATES CO,LTL.

CALIBRATTION LABORATORY

Continuation of Calibration Certificate

S

7. Level linearity on the reference Jevel range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) {dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.6
135.0 135.0 0.0
134.0 134.0 0.0
133.0 132.9 0.1 + 1.1
1320 131.9 -1 £ 1.]
131.0 130.9 0.1 = 1.1
120.0 129.0 00 1.4
124.0 124.0 0.0 =11
119.0 119.0 0.0 = 1.1
1140 114.0 0.0 =1.1
109.0 109.0 0.0 B
HH.O 1040 00 .1
99.0 99.0 0.4 £1.1
94.0 94.0 0.0 1.1
89.0 §9.0 0.0 & 1.1
§4.0 84.0 0.0 1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 + L1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 +1.1
39.0 39.0 0.0 = 1.1
340 54.0 0.0 =11
49.0 49.0 0.0 =11
44,0 44.0 0.0 =11
39.0 39.4 0.0 1.1
34.0 30 0.0 ERN
30.0 0.0 0.0 1.1
29.0 29.0 0.0 + 1.1
280 28.0 0.0 21,1
27.6 27.0 0.0 R
26.0 26.1 0.) EAn
250 251 0.1 i 1.1

Cert. No. @
Joh Ne.

ACL22060
1 VUGSACHU43
: 6of8

Pages

QF~TSI2-4-04-020604

SITHIPORN,

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN;

Cert, No. : ACL22060

Joh Na. 1 VCASACOHD43
Pages 1 Sof8
4. Electrical signa) tests of frequency weightings
Weighting network response with refative to 1 kilz,
Frequency Deviation from varions {requency weighting response curve {dB}
(tiz) Flai C-weight : Arweight Accfpl_a nee
: Limits
63 0.0 -0.1 0.077 50
125 0,0 0.0 6.0
250 0.0 0.0 -0.]
300 0,0 0.0 -0.1
1000 0.0 0.0 0.0
2000 0.0 0.0 0.0
4000 0.0 0.0 0.0
8000 0.0 0.1 0.1
5. Frequencey and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Deviated plance
Frequency Value Value Limits
Weighting (a) (dB) (dB )
A - weight 94.0 0.0
C - weight 940 0.0 0.2
Flat 94.0 0.0 =0.2
3.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Prequency Value Valie Limits
Weighting (B ) (dB) (B}
Fast 94.0 0.0
Slow 94.0 0.0 =01
feg 94.0 0.0 =0.1
6. Long - term stability
SLM Display { SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB ) (dB)
A - weight 94.0 94.0 0.0 0.3

QF-TSI2-03-04-G20604

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7‘»(4/1—/11.

: ACL22060

Jobh No. @ VOOSACHIH]Y
Pages 1 Tof8
B. Level linearity including the level range control
Measured Deviated Aceeplance
Range Value Value Limits
(dB) (dB) (dB)
Auto 94.0 0.0 =11
9, Tone burst response
Time Tone burst Asticipated Meusured Deviated Acceptance
duration, Th Cycele Value Value Value Limits
Weighting (ms) (a) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 53-5.0
Vasy 2 8 117.0 117.0 .4 L4;-25
200 8OO 134.0 134.0 0.0 uELO
2 8 108.0 108.0 0.0 1.5 1-5.0
Slow
2 800 127.6 127.6 0.0 =10
0.28 i 99,0 98.9 R 1.5:-5.0
SEL 2 8 08,0 108.0 0.0 1.05-2.5
200 800 128.0 128.0 0.0 £1.0
1. Peak Csoond level
Number of ¢yele Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value. Limits
test signal (JdB) (dB) {dB) (B )
Continuows 33.0 133.0 0.0 -
One 1364 135.8 ~0.6 3.0
Number of exvele Anticipated Measured Deviated Accepianse
in Value Valoe Value Limits
test sgnal tdB) (di3) {dB ) (dB)
Continuous 133.0 0.0
Positive hulf cycle 1334 3 -3 2.0
Negative half evele 1354 1351 -0.3 2.0

Q- 157 2005240053

7 AL




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
’ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22060
Joh No. 1 VCG5AC0043
Pages t Bofg

11. Overload indication

Measwred salue (dB ) Devialed Lo Aceeplance
Positive Negative Value Limits
one-haileyele | one-hall eyele {dB} (K:5)
89.6 59,5 0.1 £1.5

12. High level stability

SLM Display | SLM Display Deviated “Accoplance
Frequency wt intia} at final Value Limiis
Weighting (dB) (aB) (s (an)
A - weight 137.0 137.0 0.0 .3

The reported uncertainty is based on & standard uneertainty multiplied by coverape factor k%2

or any value following caleulationproviding a lavel of confidence of approximately 95 %

— End of Calibration Certificate

QF-TS 1204 04-0260603

o 25

SITHIPDRN; SITHIPORN ASSOCIATES CO,LTD.
: e CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL22159
Job No. : VC65AC0069
Pages : 2of8

Calibration Proccdure : CP-AC-0}

Calibration Method :

This equipment was calibrated by based on [E!

~61672-3 (2013) Standard for sound level meter (SLM),
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Relerence
Standard Instruments.

Tor tests resolts of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments @

Instrument Model Serial No. Cert, No, Dug Date
Wavelorm Generator 33210A MY45017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Fcb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 ° 09-Feb-23
Digital Multimeter 33461A MY53220076 T, 0340265 : 09-Feb-23

Digital Multimeter 346IA MY60024273 EEL.BP. 05/0265 ~.09-Feb-23
Programmable Attenuator MAT-1470 62100114 EF-0009-22 07-Feb-23
Condenser Micraphone 4180 2977900 AA-1013-22 24-Feh-23
Measuring Amplifier NA-L2KAY 34560495 AA-3005-22 22-Fch-23

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 raceablc to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research {TISTRY.

QF-TS12-04-04-620664

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sidnthorn Rd,Bangbumruy, Bangpiud Bangkok 10700 THAILAND, c~ns1-n5 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mailicol-center@sithiphomn.com hitp//www.sithiphorn.com CAUBRATION 0394

Cert. No. : ACL22159
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00472130/ 157774 / 72464

1D No.: RYG_¥s0303

Condition As Found : GOOD

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

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

Location : -

Ambient Temperature ; (230 £3) “C
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) %
Reccived Date : 06 JULY 2022
Calibration Date : 11-18 JCLY 2022
Date of Issue ¢ 19 JULY 2022
Calibrated by : Nathakorn Pisutpaisan
-
Approved by :

( Thanakul Peichurai )

This centificate is issued in accordance with the requirements of ISO/EC 17025 standard, may not be reproduced

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

QF-TS12-04-01-020664

DRN: SITHIPORN ASSOCIATES CO,LTD.

SITHIP
esac CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22159
Jub No, : VC65AC0069
Pages :3of8

Summary of Measurement Result ©

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
@B) y
measurement (4B}
1. Absolute sensitivity v < 0.2 NA
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 4 - 0 0.6
1000 Haz v - 03 0.6
8000 Hz v - 03 0.7
4. Electrical signal tests of freq) ighting;
Yor 10 Mz to 4 kiz v - 0.6
For >4 kHz to 10 kHz v 03 0.7
For > 10 kikz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - .2 02
6. 1ong - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - ¥4 0.3
9. Tone burst respense v - .2 0.3
10. Peak € sound level v - 0.2 0.38
11. Overload indication v - 02 025
12, High level stability v - 0.1 0.1
QF TSI 203 D400k 1 —~

- LELL



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

i

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22159

Job No. : VC65ACO0069
Pages : 4of8
Result of calibration :.
1. Absolute sensitivity
Reference ! 1 d . Acceplanv:e
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dn)
93.9 (93.95) 93.9 0.0 =0.3
2. Seif-gencrated noise
2.1 Normal test
Measured Value
(dB)
234

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

Frequency

Measured value

Weighting (dB)

A - weight 154

C - weight 21.0
Flat 26.9

3. Acoustical signal tesls of frequency yweightings

Meler free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
0iz) Flat Coweight | A-weight Avceptance
Limits
125 0.0 0.0 0.0 £ 15
1000 -0.1 -0.1 -0.1 =10
8000 -0.3 -0.2 -0.2 +5.0

QF-TS12-04-03-620664

- 2Ly

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibradion Certificate

SITHIPORN;

LR ¥

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22159

Job No.  : VC65AC0069
Pages : 50f8
4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency. Weighting response curve (dB)
(Hz) Flat C-weight Acwoight Acceplance
Limits
63 -0.1 -0.2 0.1 2.0
125 -0.1 0.0 -0.1 1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 0.1 +1.5
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 weightings at 1 kHz
5.1 Frequency weightings at } kHz
Measured Deviated Acceplance
Trequency Value Value Limits
Weighting (dB) (dB) (di3)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 93.9 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Stow 93.9 0.0 +0,}
Leg 94.0 0.0 £0.]
6. Long - term stability
SLM Display | SLM Display| Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) {dB) {dB)
A - weight 93.9 94.0 0.1 +0.3

QF-TS12-04-04-020604

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

— 2L

Cert. No. : ACL22159

Joh Nu. 1 VC65AC0069
Pages : 6of8
7. Level linearity on the reference fevel range
Anticipated Measured Deviated Acceptance

Value Value Value Limits
(dB) (dn) (dB) (dB)
137.0 137.1 0.1 +1.1
136.0 136.1 0.1 +1.1
135.0 135.1 0.1 +1.1
134.0 134.1 0.1 £1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 1.1
129.0 129.1 0.1 =11
124,0 124.0 0.0 £1.1
119.0 119.1 0.1 1.1
114.0 1141 0.1 =1.1
109.0 109.1 0.1 =11
104.0 104.1 0.1 =1.1
99.0 99.1 0.1 = 1.1
94.0 94,0 0.0 =1.1
89.0 89.0 0.0 =11
84.0 84.0 0.0 # 1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 =11
69.0 69.0 0.0

64.0 64.0 0.0

59.0 55.0 0.0

54.0 54,0 0,0

49.0 49.0 0.0

34,0 4.0 0.0

39.0 39.0 0.0

34.0 34.0 0.0

30.0 30.0 0.0

29.0 29.0 0.0

28.0 28.0 0.0

27.0 26.9 -0.1

26,0 26.0 0.0

25.0 25.0 0.0

QF-TS12-04-04-020664
- 20U

Cert. No. : ACL22159

Joh No. : VC65AC0069
Pages : 7of8
8. Level linearity including the fevel range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
{dB) (dB) (dB) (dB )
Auto 94.0 94.0 0.0 211
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Vatue Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 116.9 -0.1
200 8O0 134.0 134.0 0.0 +1,0
2 § 108.0 108.0 0.0 1.55-5.0
Slow
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.8 0.2 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.05-2.5
200 800 128.0 128.0 0.0 £1.0
10. Pcak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) {dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 135.6 -0.8 3.0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB} (dB) (dB) {dB)
Continuous 133.0 133.0 0.0 -
Positive hall cycle 1354 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 2,0

OF-T812-04-03-020664

o PLs .
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CALIBRATION LABORATORY

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.

1 ACL22159

1 VC65ACHIEY

: Bol8

Cert. No.
Job No.
Pages
11. Overload indication
Measured value { dB ) Devigted ‘Acceptance
Positive Negative Vahe Limits
ane-haif cycle | one-hall cycle {dB) (dB)
$9.6 89.6 .00 =15
12. High level stability
SI.M Display | SLM Display Deviated Acteptance
Frequency at initia} 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 uncertainty multiplied by coverage factor k =2

or any value following providing s favel of |

of app:

End of Calibration Certificate

QF-TS12-04-04-020664

roximately 95 %
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangpiud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2423-1679 e-mail:cal-center@sithiphorn.com http//wwww.sithiphorm.com

NSC-TISI-THS 17025
CALIBRATION 0334

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Reccived Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Cert. No.: ACL21117
Pages :  1of8

Calibration Certificate

SOUND LEVEL METER %

RION .
NL-42/ Microphone UC-52 7 Preamplifier NI-24
00233183 /144835 /23230 -
RYG_F50024

GOOD

ALS LABORATORY GROUP (THAILAND) CC., LTD.
104 PHATTHANAKARN 40, PHATTHANAKAN ROAD, -
KHWAENG PHATTHANAKAN, KHET SUAN LUAKG,
BANGKOK, 10250 THAILAND. -

(23023 °C
C1013 =3 ) kPa
{50.0 220 ) Ya

21 SEPTEMBER 2021
04-06 OCTOBER 2021
11 OCTOBER 2021

Hathakorn Pisutpaisan

T

( Thanakul Petchurai )

This centificate is issued in accordance with the requirements of ISOAEC 17023 standard. may not be reproduced

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

QF-TS12-(4-03-020664

Calibration Procedure : CP-AC-04

Calibration Method :

Cert. No,

: ACL21117

Jdob No. 1 VC64ACN070

Pages

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound lével meter (SEM).

The SLM had tests to Acoustical and Elccirical signal tests of freqy

e

: 2of8

chamber and Referen

S

THIP

ORN: SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Standard Instruments.

¥ weigh with

For tests results of each ifems were made by observation of each Instruments displey and also with SLM's display.

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

Due Date
10-Teb-22
10Feb-22
10-Feb-22
0%-Feb-22
05-Feb22

Instrument Mode] Serig] No. Cert. No.
Wavelorm Generator 33210A MY48017076 EF-0012-21
Waveform Generator 33511B MY52302742 EF-0011-21
Digital Multineter 33461A MY53220104 l':[zl..BP.’OS!OZ&
Digital Multimeter 33461A MY 33220076

Digital Multimeter 8846A 1997025 8

Programmable Attenuator MAT-1070 62100114 1500-07774E
Condenser Microphone 4150 2077900 AA-1008-21
Measuring Amplificr NA-2ZKAT 34560495

AASDM-21

08-Mar-22
D3-Feb-22
16-Feb-22

2. This result of calibration was found aceurate as shown on date and place of calibration for this calibrated Rem only.

3. This certifieate is traccable to the international system of unit saintained at ©

ational Institute of Metrology {Thailand).

and Technological R h {TISTR).

Thailand Institute of Sci

S12-0H-04-020664

Summary of Mcasurement Result 3

Cert. No, : ACL21117
Job No, : VCGIACD070
Pages : 3of8

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty ol
dB) y
measurement (dB)
1. Absolute sensitivity v - 02 NA
2. Scif-gencrated noise v - 3.2
3. Acoustical signal tests of frequency weightings ‘
125 Hz v - 03 66
1000 1z v - 03 0.6
8000 Hz v - 04 0T
4. Elcctrical signal tests of frequency weightings
For 10 Hzto 4 kHz v - 03 s
For > 4 kHz 0 10 kHz v - 03 0.7
For> 10 kHz to 20 kHz - - 10
5. Frequency and time weightings at | kHz v - 0,2 0.2
6. Long - term stability 4 - 0.1
7. Level linearity on the reference level range v - 03
8. Level lincarity including the level range control v - 0. 0.3
9. Tone burst response v - 0.2 0.3
10, Peak C sound level v - 02 035
11. Overload indication v “ 02 0.25
12, High Jovel stability VG - 3 : 0.1

[N SERRITRIE NG S

72 -



SITHIPOHN

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration ;

1. Absolute sensitivity

Reference Measured
Acoustic Signal Value
{dB) (dB)
93.9 (93.96) 939 |

Cert. No.
Job No.
Pages

+ ACL21117
: VC64AC0070
: 4of8

 Acceptance
Limit

_ (dB)

2, Seif-generated noise
2.1 Normal test

Measured Value
(dB)

229

2.2 The microphone of the sound level meter was replaced by clectrical signal mput de\ ice,

Frequency Measured value
Weighting {dB)
A - weight 13.8
C - weight 19.7
Flat 254

3. Acoustical signal tests of frequency weightings

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

Trequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Cweight | A-weight Accept
Limits
125 -0.1 -0.1 -0.1 +1.5
1000 0.0 -0,1 0.0 + 1.0
§000 0.3 0.4 0.4 +5.0

QF-TS12-04-04-320664

SITHIPORN;

oL -

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

S!THIP()HN; SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4, Electrical signal tests of frequency weightings

Cert. No.
Job No.
Pages

Weighting network response with relative to 1 kHz.

1 ACL21117
1 VC64AC0070
: 508

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Ceweight ACC?plf\nCC
.. Limits
63 0.0 0.0
125 0.0 0.0
250 0.0 0.0
500 0.0 0.1 .
1000 0.0 0.0 0.0
2000 0.0 0.1 0.0
4000 0.0 0.0 0.0
8000 0.0 0.1 0.1
5. Frequency and time weightings at 1 kHz
5.1 Frequeney weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 0.2
Flat 94.0 0.0 202
5.2 Time weighting at 1 kHz
Measured Deviated™ | Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (4B)
Fast 94.0 0.0
Slow 94.0 0.0 £0.1
Leg 94.0 0.0 &
6, Long - term stabiity
SLM Display | SLM Display |  Deviated Acceptance
Frequeney at injtial at final Vatue Limits
Weighting (di3) {dB) (dB} (dB)
A - weight 94.0 94.0 0.0 40,3

QF-TS12-04+

{4-0206064

Continuation of Calib

ration Certificate

Va7 o

b] R N, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

7. Level linearity on the reference ovel range

Cert. No,
Job No,
Pages

: ACL21117
: VCG4ACO0070
: 6ofB

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) {dB) (dB) (dB)
137.0 1370 0.0 =11
136.0 136.0 0.0 £t
135.0 135.0 0.0 x1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 = L]
131.0 131.0 0.0 + .1
129.0 129.0 0.0 £ 1.1
124.0 124.0 0.0 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 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 = 1.1
94.0 94.0 0.0 = 1.1
85.0 89.0 0.0
84.0 84.0 0.0 .
79.0 79.0 0.0 =1
74.0 74.0 0.0 £1.1
69.0 69.0 0.0 =11
64.0 64.0 0.0 +1.]
59.0 59.0 0.0 = L1
54.0 54.0 0.0 E2n]
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 + 1.}
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 +1,1
29.0 29.1 0.1 +1.]
28.0 28.1 0.1 1.1
27.0 27.1 0.1 =11
26.0 26.1 0.1 EAN]
25.0 25.2 0.2 + 11

QF-TS12-04-04-020604

VALY AR

Cert. No. 1 ACL21117
Job No, : VCG4AC0070
Pages s 7ol8
8. Level linearity including the level range control
Anticipated Mcasured Deviated Acceplance
Range Value Value § Value Limits
(dB) (dn) (48) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measurcd Deviated Acccptance
duration, Tb Cycle Valuc Value Value Limits
Weighting (ms) (dn) (dB) (dB) (dB)
0.25 i 108.0 107.9 -0.1 §3-5.0
Fast 2 8 i17.0 117.0 0.0 1.0;-23
200 800 134.0 134.1 0.1 £1.0
2 8 108,0 108.0 0.0 < 155-5.0
Stow
200 §00 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 £ 1.55-50
SEL 2 8 108.0 108.0 0.0 #1025
200 800 128.0 128.1 0.1 *1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deyiated Acceptance
in Value Value, Lepeak|. - Valie Limits
test signal (dB) (aB) (dB) (dB)
Continuous 133.0 ¢ 1330 0.0 -
One 1364 ¢ 1362 0.2 =3.0
Nuinber of eyele Anticipated Measured Deviated Acceptance
in Value Value Value Limits
1est signal (dB) {dB) {dB) (dB )
Continnous 133.0 133.1 0.1
Positive half cycle 1354 135.2 -0.2 2.0
Negative half eycle 1354 1382 -0.2 +2.0

QF-T§12-04-

04-020664

VA7 7




SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

etatles

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.
Joh No,
Pages

11. Overload indication

Measured value ( dB ) Devialed | Acceptance
Positive Negative Va]uc - imits
one-haif eyele | one-half cycle o a8 ) ‘ ( dB) .
89.6 80.5 0.1 =is

12. High level stability

t ACL21117
: VCE4AC0070
: Bof8

SLM Display | SLM Display | Deviated | Accey
Frequency at initial at final Value Limifs
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncenainty is based on a standard uncertainty multiplicd by coverage fuct

ar any valuc following calculation providing a lavel of confidence of approximately 95

End of Calibration Certificate

QFTS12-04-04-020664

ork =2
8%

Py O

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No,
Jobh Ne.,

Pages
Calibration Procedure :

CP-AC-0}
Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM),
The SL.M had tests to Acoustical and Electrical signal tests of frequency with Anechoi

+ ACL22054
1 VC65AC0043
: 20f8

chamber and Ref

Standard Instruments.

For tests results of cach items were o1zde by observation of cach Instrumients display and also with SLM'

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

's display.

Instrument Maodge} Serial No. Cert.No, Due Date
Waveform Gencrator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY 52302742 EF-0011:21 10-Feb-22
Digital Muitimeter 33461A MY353220104 EEL.BP. 05/0264 " "10-Feb-22
Digital Multimeter 33461A MYS3220076 EEL.BP. 03/0264 - 08-Feb-22
Digital Multimeter 344614 MY 6002427 {-15180725251+115-Sep-22
Progranmynable Atienuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-42KAL 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This cerlificate is traccabic to the international system of unit maintained at :
3.3 National Institute of Metrology (Thailand).

3.2 Thailand Institute of and Technological

{TISTR),

QF-T812-04-04-020664

= ALl .

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mall:cal-center@sithiphorn.com hitp//vavwesithiphomcom

HSC-TISI-TIS 17025
CALIBRATION G394

Cert.

. No. : ACL22054

Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER . .

Manufacturer ¢ RION [ - - . :

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00233184/ 144837 /23232

1D No.: RYG_FS0025

Condition As Found : GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Customer :

Location : -

Ambicnt Temperature 3 (230 £3) “C
Pressure ¢ (1013 23 ) kPa
Relative Humidity : (500 £20) %

Reccived Date : 14 JANUARY 2022

Calibration Date :
Date of Issue :

21-24 JANUARY. 2022
25 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

LA

(  Thanakul Petchurai

Approved by :

This ceriificate is issued in accordance with the requirements of 1ISOAEC 170235 standard, may not be reproduced

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

QF-TS12-04-04-020664

SITHIPDRN: SITHIPORN ASSOCIATES CO,LTH.
e CALIBRATION LABORATORY

Continuation of Calibradon Certificate

Cert. No.
Job Ne.

Pages

Symmary of Measurement Result

.t ACL22054
1 VOGSACH043
:dof8

Uneertainty Marinnm-permitted
Parameter Pass Fail uncertainty of
@B} N
nmeasurement (dB)

1. Absolute sensitivity v - 0.2 NA
2, Seif-gencrted noise v - 0.2 NA

3, Acoustical signal tests of frequency weightings
125 1z v - 0.3 0.6
1000 1 v - 0.3 [
8000 Hz v - 0.4 0.7

. Electrical signal fests of frequency weightings

Tos 10 Hz to 3 kitz v - 03 0.6
Tor > 4 kilz 10 10 kliz v - 0.3 4.7
For KMz o 20 kHz - - 1.6
5. Frequeney and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
£ Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10, Paak C sound level v 02 0.35
11. Overload indication v - vz 0.23
12, High levet subility v - (X} 0.1

G ENEI Uy




SITHIPO R N; SITHIPORN ASSOCIATES CO.,LTD.

gsra CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. :

Job No.

Pages
Resuit of calibration ;
1. Absolute sensitivity

Reference ‘Acceptance

Acoustic Signal Vaiuc Deviation Limit

(dB) (dB8) | (dB) (dB)

93.9 (93.96) 939 00 =0.3

2. Self-generated noise
2.1 Normal test

Mcasured Value
(dB)
14.2

ACL22054

¢ YC65ACH043

40f8

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

Frequeney Measured value
Weighting (dB)
A - welght 10.8
C - weight 17.0
Flat 22.8

3. Acoustical signal tests of frequency weightings

Meter frec-field acoustic response at a level of 84'dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-vieight Acc?mfmw
Limits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.9 -0.8 -0.8 +5.0

QF-TS12-04-(4-020664

SlTHle)RN

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

2R

Cert. No.
Jab No.
Pages
7, Level lincarity on the reference fevel range
Anticipated Measured Deviated Acceptance

Valne Value Value Limits
(dB) (dB) (dB) (dB}
137.0 137.0 0.0 xL1
136.0 136.0 0.0 =11
135.0 135.0 0.0 £1.1
133.0 134.0 0.0 =11
1330 133.0 0.0

132.0 131.5 0.1

131.0 1309 -0.1

1290 129.0 0.0

124.0 124.0 0.0

119.0 119.0 0.0

114.0 114.0 0.0

109.0 109.0 0.0

104.0 104.0 0.0

99.0 99.0 0.0

94.0 94.0 0.0

89.0 89.0 0.0

84.0 84.0 0.0

79.0 79.0 0.0

74.0 74.0 0.0

69.0 69.0 0.0

64,0 64.0 0.0

59.0 59.0 0.0 *L1
54.0 54.0 0.0 11
49.0 9.0 0.0 & 1.1
4.0 44.0 0.0 +1.]
39.0 39.0 0.0 211
34.0 34.0 0.0 & 1.1
300 30.0 0.0 =11
29.0 20.0 0.0 =13
28.0 28.0 0.0 =11
27.0 27.1 0.1 1.1
260 26.1 0.1 < 1.1
250 25.1 0.1 11

QF-TS12-1-04-020664

: ACL22054
: VC65AC0043
: Gol8

s 2L

S iTHIP JRN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Eleetrical sigual tests of frequency weightings

Weighting network response with relative to ) kHz.

Cert. No. : ACL22054
Job No. 1 VCGSACO043
Pages  : Sof8

Trequency Deviation from various frequency. weighting response curve (dB)
(Hz) . 8 Accepance

Flat C-weight Asweight Cr

Limits

63 0.0 -0.1 0.0 2.0
125 0.0 0.0 0.0 =15
250 0.0 0.0 0.0 =65
500 0.0 0.0 0.0 =15
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 0.1 18] +3.0

A, Frequency and time weightings at 1 kHz

5.1 Frequency weightings at | kidz

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (aB) (dB)
A - weight 94.0 0.0
C - weight 94.0 0.0 0.2
Flat 94.0 0.0 %02
5.2 Time weighting at 1 kiz
Measured Deviated Acceplance
Freguency Value Value Limits
Weighting (dB ) (dB) (dB}
Fast 94.0 0.0
Slow 94.0 0.0 <01
Leq 94,0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display Deviated Aceeptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB )
A - weight 94.0 94.0 0.0 +0.3

QF- IS 12-04-04- 020604

SITHIPDRN,

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.

= R

8. Leved Jinearity including the level range control

Cert. No. 1 ACL22054
Job No. 1 VC6SACO043
Pages 1 7of8

Amicipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) [ (dB)
Auto 94.0 94.0 .0 #].1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Te Caele Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 i 108.0 107.9 -0.1 5;-5.0
Fast 2 & 117.0 117.0 0.0 1.0;-2.5%
200 800 134.0 134.0 0.0
2 § 108.0 108.0 0.0
Slow
200 ROO 127.6 127.6 0.0
0.25 i 99.0 98.9 0.1 1.53-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 £1.0
10, Peak Csound Jevel
Number of eycle Antigipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB}) (dn} {dB)
Continuous 133.0 133.0 0.0 -
One 1364 1364 0.0 3.0
Number of eyele Anticipated Measured Deviated Acceplance
n Value Valug Value Limits
test signal (dB) (dB ) B ) (dB )
Continuous 133.0 133.0 0.0 -
1354 135.1 -0.2 2.0
1354 135.2 (12 £2.0

1504020004

= 2L .



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
< CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢

Job No,
Pages
11, Overload indication
Mcasured volue (dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cyele | one-half eyele (dB ) {dB)
89.6 £9.5 <01 =15
12. High fevel stability
SLM Display | SLM Display Deviated Accepiance
Frequency atinitial at final Value Limits
Weighting (dB) (aB) (dB) (BY
A - weight 137.0 137.0 6.0 0.3

The reporfed uncertainty is based on a standard encertainty multiplied by coverage factor k> 2

or any value following caleulwtion.providing a lavel of confidence of approximately 95 %

e s End of Calibration Certificate PSP S

QF-TSIZ-i4-003- 820504
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Continuation of Calibration Certificate
Cert. No, : ACL21098
JabNo. 1 VCG4ACO066
Pages 1 20f8

Calibration Procedure @ CP-AC-DY

Calibration Mcthod : ?
calibrated by based on IEC-61672-3 (2013) Standard for wuﬁd Jevel meter (SLM),
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference

This cquipment wa

Standard Instruments.

For tests results of each items were made by abservation of cach Instrumants display and also with SLM's display.

Condition of this result of calibration ¢

L Reference Standard Instruments <
Instrument Cert. No, Tie Date
Waveform Generator MY48017076 EF-0012-2] 10-Feb-22
Waveform Generator 33SUIB MYS52302742 EF*O‘G?}-QI 10-Feb-22

Digital Multimeter 33461A MY$3220104 BP.OS/0264 1G-Feb-
Digital Maltimeter 3H61A MY$3220076 BP.O¥0264 03-Feb22
Digital Multimeter 8846A 1997025 BP. 050264
Programmable Attenuator MAT-1070 62100114 1500-07774F :
Candenser Microphone 4180 2977900 AA-IDOS21 - OS-Feb-22
Measuring Ampiificr NA-42KAl 34560495 AAORAL | 16Fehad

2. This result of calibration wag found accurate as shown on dute and place of calibration for, ihis calibmt&f i(tm only.
2. This centificate is traceable to the intemational system of unit maintained at ; -

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scicntific and Technological Reszarch (TISTR),

QE-TS12-04-05-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbhumru, Bangplud Bangkok 10700 THAILAND. nsc-nsx-ns;rmzv

Tel.0-2435-EB00 Fax.0-2433-1679 e-mail:cal-center@sithipharn.com http//wwwisithiphom.com CAUBRATION 0334

Cert. No, : ACL21098

Pages

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model ¢ NL-42/ Microphore L

Serial No.: 00472126 / 1804107 88150

ID No.: RYG_FS0301 ’

Condition As Found : Goon

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

104 PHATTHANAKAN 40, PHATTHANAKAN RO.&D;
KHWAENG PHATTHANAKAN, KHET SUAN LU:\HG
BANGKOK, 10250 THAILAND. |

Location ¢ -

Ambient Temperaturc : § °C
Pressure ¢ { kPa
Relative Humidity ¢ { %
Received Date : 01 SEPTEMBER 2021
Calibration Date : 13-15 SEFTEMBER 2021
Date of Issue: 16 SEPTEMBER 2021
Calibrated by : - Hathzkom Pisutpaisan

: 1of8

«_—
Approved by : /
¢ — -
}

{ Thanakul Petchurai

This certificate is issued in accordance with the requirements o ISOAEC 17025 standard, may not be reproduced

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

QF-TS12-05-04-020654

SITHIPODRN,; SITHIPORN ASSOCIATES CO,LTD.
premciaies CALIBRATION LABORATORY

Continuation of Calibradon Certificate

Cert, No. : ACL21098
Job No. 1 VCG4ACO066
Pages : 30f8
S y of Measurement Resujt :
Uncertainty AMaximum-permitted
Parameter Pass | Fait | : uncertainty of
L - L (dB) measurement (dB)
1. Absalute sensitivity v e NiA
2. Self-gencrated noise 4 - 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 06
1000 Hz v - 03 06
8000 Hz v - 03 0.7
4. Lleetrical signal tests of frequency weightings ‘
For 10 Hz104 kHz v - 0.3 06
For> 4 kHz 10 10 kHz v 03 o7
For > 10 kHz 10 20 kHz - - - 1.0
5. Frequency and time weightings a1 | kHz v - 0.2 02
6. Long - term stability v . 0.1 0.1
7. Level lincarity on the reference fevel range v - 03
3. Level lincarity including the level range control v 2 63
9. Tone burst response v
10. Peak C sound level v
11, Overload indication v .
12, High level stability v

QF- 112004020004
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SITHIPORN;

asspciaies

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Resuit of calibration ;.

1. Absolute sensitivity

Cert. No, : ACL21098
Job No. 1 VC64ACO066

Pages : dof8

Reference Measured
Acoustic Signal Value
(dB) (dB)
93.9(93.96) 939 |

2, Sclf-generated noise

2.1 Normal fest

2.2 The micraphone of the sound level meter was replaced by clecirical signat input

Measured Value
{dB)
26.1

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight
Flat 23.9

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB. -

ing response.curve (dB)

Frequency Deviation from various freqt
(Hz)
B Flat C-weight
125 -1.6 -1.6 -1.6
1000 0.0 0.0 0.0
8000 0.4 0.5 0.5

QF-TS|2-04-D4-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Beavciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting nctwork response with relative to 1 kHz.

Cert. No. : ACL21098
Job No.  : VCE4ACO066
Pages : 5of8

Frequency Deviation from various ff ncy Weighting response curve {dB)
1z .
(iz) Flat C-weight
63 0.1 -0.2
125 0.0 0.0
250 0,0 0.0
S00 0.0 0.0
1000 0.0 0.0
2000 0.0 0.0
4000 0.0 0,0
8000 0.0 0.1
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measurcd Deviated Acceptance
Frogueney Vatue Value Limits
Weighting (dn) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 2
Flat 94.0 0.0
5.2 Time weighting at 1 kHz - -
Measured | Deviated '} Acceptance
Frequency Value Value Limits
Weighting (a) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 £0.1
Leq 94.0 0.0 0.1
6. Loug - term stability
SLM Display | SLM Display Deviated Acceptance
Frequeney at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 103
QF-TS12-04-04-020664
= LS
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

RN SITHIPORN ASSOCIATES CO,LTD.

Cert. No, : ACL21098
Job Ne. : YC64AC0066
Pages : 6of8

7. Level lincarity on the reference level range

Anticipated Measured Deviated Acceplance
Value Vae | Vale Limits
(dB) (dB) S (dB): (dB)
137.0 137.0 o LT
136.0 136.0 og 1
1350 1350 06 oxia
134.0 134.0 0.0 Fan!
133.0 133.0 0.0 £1.]
132.0 132,0 0.0 41,1
1310 131.0 0.0 +1,1
129.0 129.0 0.0 £1.1
124.0 124.0 0.0 + L1
119.0 119.0 0.0 £ 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 14
104.0 104.0 0.0 +].1
99.0 99.0 0.0 £1.1
94.0 94.0 0.0 EXN)
89.0 89.1 0.1 =11
84.0 84.1 0.1 £ 1.1,
79.0 79.1 0.1 1
74.0 74.1 0.1 11
69.0 69.1 daen 1}
64.0 64.1 T
59.0 59.1 i 111
54.0 54.0 | e 1.1
49.0 49.1 0.1 £ 1.1
44.0 440 0.0 x1.]
39.0 39.1 0.1 x1.1
34.0 34.0 0.0 1
30.0 30.1 0.1 B
29.0 29.1 0.1 R
28.0 28.1 0.1 £1.1
27.0 27.2 0.2 £1.1
26.0 26.2 0.2 =1
25.0 25.2 0.2 £ 1.

QF-TS12-04-04-020664

28

8. Level linearity including the level range control

Cert, No. : ACL21098
Job No. : YCG4AC0066
Pages : 70f8

Anticipated Mecasured Deviated Acceptance
Range Value Value Value Limits
{dB) (dB) |i (dB) (dB)
Aute 94.0 940 100 11
9. Tone burst response
Time Tone burst Anticipated Measured Deviated = | Acceptance
duration, Tb Cycle Value Valuc Value: Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 ) 108.0 107.9 -0.1 15050
Fast 2 8 117.0 117.0 0.0 16528
200 800 134.0 134.0 0,0 x10
Slow 2 3 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 i 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0
10. Peak C sound level
Number of eycle A 1 1} Deviated Jt
in Value Valug; chezd. Value Limits
test signal () | (dB) (dB) (an)
Continuous 1330 133.0 00 -
One 1364 1358 0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal {dB) (dB) {dB} {dB}
Continuous 133.0 133.0 0.0
Positive half eycle 135.4 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 2
F-TS12-04-04-020664
g o 2Ly



SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
@srociates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21098
Joh No. : VC64AC0066
Pages i Bof8

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

453-451/1 Sirinthorn Rd,Bangbumeu, Bangpiud Bangkok 10700 THAILAND.
Tel0-2435-8800 Fax.0-2433-1679 e-mailcal-center@sithiphorn.com hitp.//wwwisithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0334

11. Overload indication

Measured value (dB }
Positive Negative Equipment :
onc-half cycle | one-hail cyele Manufacturer :
89.5 89.5 Aodel :
Serial No.:
1D No.:

12. High level stability

SLM Displa SLM Display Deviated
isplay ispiay Condition As Found :
Frequency at initial at final Value
Weighting (dB) (dB ) (dB)

Customer :

A - weight 137.0 137.0 0.0

Location :

Pressure :
Relative Humidity :

End of Czlibration Certificate

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by @

Ambient Temperature :

Cert. No. : ACL22158
Pages : Tof8

Calibration Certificate

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamiplifier NH-24
004721277 169440/ 72461

RYG_FS0302

GOOD

ALS LABORATORY GROLP (THAILANDY) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(230%3) “C
(1013 £3) kPa
(500 £20 ) %

06 JULY 2022
11-18 JULY 2022
19 JULY 2022

Nathakom Pisutpaisan

-7

( Thanaku! Petchurai )}

QF-TS12-04-04-020664

This certificate is issued in accordanee with the requirements of ISOZIEC 17025 standard, may not be reproduced

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

QF-TS12-04-04-0206064
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPODRN; SITHIPORN ASSOCIATES CO,LTD.

Cert. No. : ACL22158
Job No. : VC65AC0069
Pages : 2ol8

Calibration Procedure : CP-AC-01

Snmmary of Measurcment Resuit

Calibration Method ¢

.+ ACL22158
3 VC65AC0069

Pages : 3of§

This equipment was calibrated by based on JEC-61672-3 (2013) Standard for sound level meter {SLM). Uncertainty Maximum-permitted
The SL.M had tests 10 Acoustical and Electrical signal tests of frequency weiphting with Anechoic chamber and Reference Porameter Pass - | Fail uncertsinty of
Standard Instruments. (dn) measurement (dB)
For fests results of each items were made by observation of each Instruments display and also with SLM's display. 1. Absolute sensitivity V3 - 0.2 NA
2. Self-generated noise v - 0.2 N/A
Condition of this result of calibration : 3. Acoustical signal tests of frequency weighting
1. Reference Standard Instruments @ 125 Hz v - 0.3 0.6
Insteument Mogel Serial No. Cert, No, Due Date 1000 Hz v - 0.3 0.6
Wavetorm Generator 33210A MY48017076 EF-0007-22 " 04-Feh-23 8000 He 7 _ 03 07
Wavelorm Generator 335118 MY52302742 EF-0008:22 D4-Feb23 4. Clectrical signal tests of frequency weightings
Digital Multimeter 334614 MY53220104  EEL.BP.04/0265 : 09-Feb-23 Tor 10 Tr 10 4 Kits 7 N 3 Y3
Digital Multimeter 33461A MY353220076 EEL.BP. 03/0265  09-Feb-23 For >4 kHz to0 10 kHz v N 3 0.7
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265 ~ 09-Feb-23 Yot > 10 Kz 10 20 Kz N N 1.0
Programmabie Attenuator MAT-1070 £2100114 EF-0009-22 07-Feb-23 5. Frequency and time weightings ot 1 KIiz 7 N 2 02
Condcn.ser Mivmyvphonc 41 80, 3977900 AAA]QI}ZZ 24‘1’1:11-2? 5. Long - term stability 7 N o1 X
Measuring Amplifier NA-2KAI 34560395 AA-3005-22 22-Feb-23 5. Level lincarity on the reference lovel range 7 - ’ey e}
2. This result of ealibration was found accurate as shnwn on date and place of calibration for this calibrated item oniy. 5. Level linearity including the level range control v o 02 03
3, This cenificate is traceable to the i I system of unit maintained at : 9. Tone burst response v - -2 0.3
3.1 National Institute of Metrology {Thailand}. 10, Peak © sound Jeve] Y . 02 233
i 1. Overload indication v = 0.2 0.25
3.2 Thailand Institute of Scientific and Technological Research (TISTR), 12. High level stabiliy 7 T o1 o

QF-T§12-04-04-020664 [ IR B D T
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N; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

pESGCIFLES \ .
CALIBRATION LABORATORY ' 7 CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22158
Job No. : VC65AC0069
Pages t dof8 Pages : 50f8
4. Electrical signal tests of frequency weightings
Resuit of calibration ; Weighting network response with relative to | kHz.
1. Absolute sensitivity ‘ Frequency Deviation from various frequency weigiting response curve (dB)
Reference Measired = | Acceptance (Hz) Flat Coweight |- Acweiah Acseptance
Acoustic Signal Value' - | Deviation Limit : Limits
{dB) {dB) {dB) (dB) 63 0.0 -0.1 -0.1 £2,0
93.9 (93.95) 93.9 0.0 0.3 125 0.0 0.1 0.0 £1.5
250 0.0 0.0 0.0 £1.5
2, Self-gencrated noise 500 00 00 00 £1:5
2.1 Normal test 1000 0.0 0.0 0.0 10
- 2000 0.0 0.0 0.0 22,0
M“‘E‘;"g ;’ alue 4000 0.0 0.0 0.0 £1.0
£5
173 8000 0.0 0.1 0.1 5.0

2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5. Frequency and time weightings at 1 kHz

Frequency Measured value 5.1 Frequency weightings a1 1 kHz
Weighting {dB)
Measured Deviated Acceptance
A - weight 12.0 Frequency Vahe Vahue Limits
C - weight 18.1 Weighting (dB) {dB) (dB)
Flat 239 A - weight 94.0 0.0
C - weight 94.0 0.0 +02
3. Acoustical signal tests of frequency weightings Flat 94.0 0.0 102
Meter free-feld acoustie response at a Jevel of 84 dB
Frequency Deviation from various fréquency weighting response curve (dB) 5.2 Time weighting at 1 kKlz
(Hz) Flat Coweight Anweight Accf:p\-uncc ) Measured Deviated Acceptance
Limits Frequency Value Valie Limits
125 0.0 0.0 0.1 +1.5 Weighting (dB) (dB) (dB)
1000 0.1 -0.1 -0.1 1.0 Fast 94.0 0.0 -
8000 0.4 0.4 0.5 3.0 Slow 94.0 0.0 0.1
leg 94.0 0.0 =0.1
6. Long - torm stability
S1.M Display | SLM Display Deviated Acceplance
Frequeney at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 *0.3

QF-T812-04-04-020664 QF-TS12-04-04-020664

- 2L = 2L .

RN; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
i CALIBRATION LABORATORY pRmerate CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No, : ACL22158
Job No. : VC65AC0069
Pages : 7of8
7. Levet finearity on the reference level range 8. Level lincarity including the level range control
Anticipated Measured Deviated Acceptance Anficipated Measured Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.] Auto 94.0 94.0 0.0 £1.1
136.0 136.0 0.0 11
1350 135.0 0.0 1,1 9. Tnne burst response
134.0 1340 0.0 an Time “Tone burst Anticipated | Measured Deviated | Acceptance
133.0 1330 9.0 11 duration, Tb Cycle Value Value Value Limits
132.0 132.0 0.0 1.1 Weighting (s ) (dB) (dB) (dB) (dB}
131.0 1310 0.0 01 0.25 1 108.0 107.9 -0.) 15750
25.0 1290 0.0 Ll Fast 2 8 117.0 117.0 0.0 10325
1240 124.0 0.0 =11 200 800 134.0 134.0 0.0 21,0
119.0 119.0 0.0 £1.1 2 g 108.0 108.0 0.0 1550
114.0 1140 0.0 11 Slaw 200 800 1276 127.6 0.0 1.0
109.0 109.0 0.0 1] 0.25 1 99,0 98.9 -0.1 1.5;-5.0
104.0 104.0 0.0 =11 SEL 2 [ 108.0 108.0 0.0 1.03:2.5
99.0 99.0 0.0 x1l 200 800 128.0 128.0 0.0 £1.0
94.0 94.0 0.0 £ 1.1
§9.0 89.0 0.0 1.3
84.0 34.0 0.0 11 10. Peak C sound level
790 0 00 FLl Number of cycle Anticipated Measured Deviated Acceptance
7.0 740 00 11 in Value Value, Lepeak] Value Limits
6.0 698 0.0 21 test signal (dB) (dB) (dB) (dB)
640 640 0.0 21l Contiauous 1330 133.0 0.0 -
390 390 00 211 One 1364 136.0 04 3.0
54.0 539 -0.1 211
49.0 489 0.1 211 Number of eyele Anticipated | Measured Deviated | Acceptance
430 389 2 211 in Value Value Value Limits
L 389 0l £l test signal (dB) (dB) (dB) (dB)
33.0 339 -0.1 =11 —
Continuous 133.0 133.0 0.0 -
300 30.0 0.0 £1.1 -
Positive hall cycle 1354 1352 -0.2 2.0
29.0 2.0 40 L1 Negative hall cycle 135.4 135.2 0.2 2.0
286 28.0 0.0 +1.1 -
270 27.0 0.0 +1.1
26,0 26,0 0.0 =11
250 250 6.0 +1.1

QE-TS$12-04-04-020664 QF- 181 2-04-4-0206061
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Continuation of Calibration Certificate
Cert. No. : ACL22158
Job No. : VC65ACO069
Pages : 8of8

11. Overload indication

Measured value (dB )} Deviated 78
Positive Negative Value Limits
one-half cycle | one-half cycle {dB) {dB)
89.6 89.5 .1 1.5

12. High level stahility

SIM Display | SLM Display Deviated Acteptance
Frequency At initial at final Value Limits
Weighting (dB) (dn ) (dB) (dB)
A - weight 137.0 137.0 0.0 =03

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-03-020663
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATTON LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL22160
Job No. 1 VC65AC0069
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Mcthod :
This cquipment was calibrated by based on IEC-61672-3 (2013) Standard for sound Jevel meter (SLM).

The SLM had tests 1o Acoustical and Iectrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments,

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Madel Serial No, Cext, No. Due Date
‘Wavelorm Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 0008-22 04-Feb-23

Digital Multmeter 33461A MY53220104 :EL.BP. 04/0265 = (09-Fch-23
Digital Multimeter 23461A MY53220076 EEL.BP. 0370265 = 09-Fcb-23
Digital Multimeter 34461A MY60024273 EEL.BP, 0540265 ' 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Mecasuring Amplifier NA-42KAL 34560495 AA3005-22 22-Feb-23

2, This result of calibration was found accurate as shown on date and place of calibration for this calibrated item onfy.
3, This cenificate is traceable to the international system of unit maintained at :

1.1 National Institute of Metrology {Thailand).

3.2 Thailand Institute of Scientific and Technological Research {TISTR).

QF-TS1241-04-020664

= £ ,LfL/Z

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSCOTISLSTIS 17025
TelD-2435-8800 Fax.0-2433-1679 e-mail:cebcenter@sithiphom.com http:f/wwwsithiphorn.com CAUBRATIDN 0334

Cert. No. : ACL22160
Pages : 10of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00472132 /169445772466

ID No.: RYG_FS0304

Condition As Found : GOOD

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

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

Location ¢ -

Ambient Temperature : (230 23 ) °C ‘?/ Fevi~ (‘P‘
Pressure : (1013 £3) kPa

Relative Humidity : (500 £20) %

Received Date : 06 JULY 2022

Catibration Date : 11-18 JULY 2022

Date of Issue : 19 JULY 2022

Calibrated by :

Nathakom Pisutpaisan
\ .
{ Thanaku! Petchurm )

This certificate is issied in accordance with the requirements of ISOTEC 17025 standard, may not be repraduced

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

QF-TS12-64-03-0206064

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22160
Job No. : VC65AC0069
Pages : 3of8

Summary, Teasurement Result :
Encertainty | Maximum-permitted
Parameter Poss Fall @B uncertainty of
measurement (dB)
1. Absolute sensitivity v - 0.2 NiA
2. Self-generated noise v - 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 07
4. Electrical signal tests of frequency weightings
For 10 Hz 1o 4 kHz v - 0.3 0.6
Tor >4 kHz to 10 kHz v - 03 07
For > 10 kHz to 20 kHz - - - L0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level lincarity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tane buyst response v - 0.2 0.3
10. Peak C sound level v . 02 035
11. Overload indication v - 02 025
12. High level siability V- - 0.1 0.1

QF-TS2-04-G4-02060%

- 25
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Continuation of Calibration Certificate

Cert. No. : ACL22160 CerL No. : ACL22160
Job No. : VC65AC0069 Job No. : VC65AC0069
Pages : 40f8 Pages : 5of8
4. Electrical signaj tests of frequency weightings
Result of calibration : Weighting network response with relative to | kHz.
1. Absolute sensitivity : : Frequency Deviation from various frequency. weighting response curve (dB}
Reference Measured |- : Acceptance (He) Flat Coweight Aweight Acceptance
Acoustic Signal Value. Deviation. Limit Limits
(dB) (dB) _ (dB) (aB) 63 0.0 0.0 0.0 2.0
93,9 (93.95) 29 | o =03 125 0.1 0.1 0l =15
' 250 0.0 0.0 0.0 =15
2. Sclf-generated noise 00 00 0.1 0.0 23
2.1 Normal test 1000 00 00 00 1.0
2000 0.0 0.1 0.0 +2.0
Mcas::‘c; )\"ulue 2000 0.0 o1 00 3.0
e 3000 0.0 0.1 0.1 5,0
2.2 The microphone of the sound level meter was replaced by electrical signal inpqt device, 5. Frequency and time weightings at 1 kHz
Frequency Measured value i 5.1 Frequency weightings at 1 kHz
Weighting (dB)
Measured Deviated Acceplance
A - weight o9 Frequency Value Value Limits
C - weight 16.3 Weighting (dB) (dB) (dB)
Flat 221 A~ weight 940 00 -
C - weight 94.0 0.0 +0.2
3. Acoustical sipna} fests of frequency weightings Flat 03,0 00 £04
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various freqiiency weighting response curve (dB) 5.2 Time weighting at 1 kHz
(Hz) Flat C—wciéht Anweight A“T‘P‘.“""C ) Measured Deéviated | Acceptance
Limits Frequency Value Value Limits
123 02 02 0.2 +15 Weighting (dB) (dB) (dB)
1000 -0.1 -0.1 -0.1 1.0 Fuast 94.0 0.0
3000 -1 -1 -1.1 =5.0 Slow 94.0 0.0 +0,1
Leg 94.0 0.0 50,1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Valye Limits
Weighting (dB) (dB) (dB ) (dB)
A - weight 94.0 94.1 0.1 +0.3
QF-TS12-04-04-020664 QF-TS12-04-14-020664
= 244 raw Z A .
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permeieies CALIBRATION LABORATORY reRoeIaTes CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. 1 ACL22160 Cert. No. : ACL22160
Job No. : VCG65ACO069 Job No. : VC65AC0069
Pages : fiof8 Pages : 7of8
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance Anticipated Measured Deviated Acceptance
Value Value Value Limits Range Vatue Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (4B} (dB)
137.0 137.0 0.0 +1.1 Auto 94,0 94,0 0.0 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 211 9. Tone burst response
1340 134.0 0.0 =11 Time Tone burst Anticipated | Measured Deviated | Acceptance
133.0 1330 0.0 xL1 duration, Tb Cycle Value Value Value Limits
132.0 1320 0.0 1.1 Weighting (ms) (dB) (dB) (dB) (dB}
131.0 131.0 00 =1 025 1 108.0 108.0 0.0 15350
129.0 129.0 00 #1.1 Fast 2 8 117.0 117.0 0.0 1.0;-23
1240 124.0 0.0 200 500 134.0 134.1 0.1 10
119.0 119.0 0.0 2 [ 108.0 108.0 0.0 1550
1140 1140 0.0 Slow 200 800 127.6 127.6 0.0 +1.0
109.0 109.0 0.0 0.25 1 99.0 98.9 -0.1 1.5:55.0
1040 104.1 9.1 SEL 2 8 108.0 108.0 0.0 10525
99.0 99.0 00 200 300 128.0 128.1 0.1 1.0
94.0 94.0 0.0
89.0 89.0 0.0
84.0 84.0 0.0 10. Peak C sound jevel
790 790 0.0 Number of cycle Anticipated Measured Deviated Acceptance
40 4.0 0.0 in Value Value, Lepeak Value Limits
690 9.0 00 test signal (a8) (dB) (dB) (dB)
640 6.0 00 Cantinuous 1330 133.0 00 -
59.0 599 00 One 1364 1353 .11 3.0
54,0 54.0 0.0
9.0 990 0.0 Number of eycle Anticipated | Measured Deviated Acceplance
‘j4.0 :14'0 00 in Value Value Value Limits
ijg ;jg 2:2 test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
30.0 30.0 0.0 T
Positive hall cycle 1354 135.1 -0.3
29.0 29.0 0.0 T
Negative half cyc 1354 135.1 0.3
280 28.0 0.0
27.0 27.0 0.0
26,0 26.0 0.0
25.0 25.0 0.0
QE-TS12404-04-020664 QF-TS12-04-M-020664
bl 7 /Z.I A - Bha
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11. Overload indication

Measured value ( dB ) Deviated | 'Acceptance
Positive Negative Value - Limits
one-half cycle | one-half cycle (dB) “(dB)
89.5 89.6 01 18
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency atinitial at finat Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

or any vatue following calculation.providing a lave! of confidence of approximately 95 %

End of Calibration Certificate [ ——

QF-TS12-0H4-04-620664
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Calibration Procedure : CP-AC-01

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

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoie chamber and Reference
Suandard Instruments,

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

Condition of this result of calibration :

1. Reference Standard Instruments ¢

Instrument Modet Serial No, Cert, No, Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-22
Waveform Generator 33511B MY52302742 EF-0008-22 03-Feb-23
Digital Multimeter 33461A MYS3220104 P. 0470265 . .. 09-Feb-23
Digital Multimeter 33461A MY353220076 P. 0370265 7 09-Feh-23
Digilal Multimeter 344614 MY60024273 EEL.BP. 05/0265 ... 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-12KAT 34560493 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This centificate is traceable to the § ionat system of unit maintained at :
3.1 National Institute of Metrology (Thailand}.
3.2 Thailand Institute of Scicntific and Technological Ressarch (TISTR).

QF-T812-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthomn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel0-2435-8800  Fax.0-2433-1679 e-mailiczhcenter@sithiphom.com http//wwwasithiphorn.com  catisramion o3se

Cert. No. : ACL22161
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Mannfacturer : RION 3

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

Serial No.: 00572561 £ 170398772899 -

ID No.: RYG_FS0300

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 : -
. ghtene ¢
Ambient Temperature : (230 23) °C %’4‘2 bl {/ -

Pressore : ( 1013 £3 ) kPa
Relative Humidity : (500 £20 ) %%
Reccived Date : 06 JULY 2022
Calibration Date : 11-18 JULY 2022
Date of Issuc : 19 JULY 2022
Calibrated by : Nathakomn Pisutpaisan

s
Approved by ¢ /
¢ -
)

(' Thanakul Petchurai

This certificate is issued in accordance with the requirements of 1ISO4EC 17025 standard, may not be reproduced

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

QF-TS12-04-(1-020664

SIT HIPORN: SITHIPORN ASSOCIATES CO.,LTD.
Gt CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22161
Job No. : VC65AC0069

Pages : 3of8
Summary of Measurement Result ;
Uncertainty Maximum-permitted
Parameter Pass | Fail uncertainty of
(dB) .
measurement (dB)
1. Abzolute sensitivity v - 0.2 NA
2. Self~generated noise v - 0.2 NA
3, ical signal tests of frequency
125 Ha v - 03 0.6
1000 Hz v - 0.3 0.6
8000 He v - 0.3 0.7
4. Electrical signal tests of frequency weightings
Tor 10 Hz to 4 kHz v - 03 0.6
Far >4 klz 10 10 kHz v - 0.3 7
For> 10 k{210 20 kliz - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 .3
8, Level linearity including the lcvel range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v . 02 035
11, Overload indication v i 0.2 0.25
12. High tevel stability v B 0.1 0.1

QFTS1208 64020063

- 277
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Result of calibration ;

SITHI P‘D R N; SITHIPORN ASSOCIATES

8550

CALIBRATION LABORATORY

Continuation of Calibration Certificate

CO,LTD.

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

Cert. No, : ACL22161
Joh No, : VC65AC0069
Pages : 5of8

1. Absolute sensitivity ‘ : Frequency Deviation from various fréquiency. welghung response curve (dB)
: T T T , Hz ‘Acceptance
Rv:ﬁ:‘rr:n(fc Measured [} ‘ Aceeptance (Hz) Flat Coweight A—wm oht P
Acoustic Signal Value - Deviation Limit i Limits
(dB) (dB)- (dB) (dB) 63 -0.1 0.0 e 320
93.9 (93.95) 93.9 00 0.3 125 0.0 0.0 00 : =15
250 0.0 0.0 0.0 1.5
2. Scif-generated noise 500 00 0.0 0.0 =15
2.1 Normal test 1000 0.0 0.0 0.0 310
Y 2000 0.0 0.0 0.0 2.0
m;":B N 4000 0.0 0.0 0.0 310
162 8000 0.0 0.1 0.1 +5.0
2.2 The microphone of the sound level meter was replaced by clectrical signal 5npu|‘dcvicc.‘ 5. Frequency and time welghtings at 1 kHiz
Frequency Measured value 5.1 Frequency weightings at 1 kHz
Weighting (dB)
pp 20 Measured Deviated Acceptance
'c - weight - Frequency Value Value Limits
- :lc‘gm ;iz Weighting (dB) (4B) (dB)
t .
- A - weight 94.0 0.0 B
_ " C - weight 94.0 0.0 0.2
3. Acoustical signal tests of frequency weightings Fint 940 00 %oz
Meter free-field acoustic response at a level of 84 dBB
Frequency Deviation [rom various fréquency Weighting response curve (dB) 5.2 Time weighting at 1 kHz
(Hz) Flat Cweight Adweight ACC.CP"“’"“ § Measured Deviated Acceptance
Limits Frequency Value Value Litnits
125 0.4 04 0.4 % 1.5 Weighting, (dB) (dB) (dB)
1000 0.0 0.0 0.0 £1.0 Tast 9.0 0.0
8000 04 05 0.5 5.0 Slow %40 00 z
Legq 94.0 0.0 101
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 103
QF-TS12-04-04-028664 QF-TS12-04-(4-020664 f
o L7y = A2LS
SITHIP‘)RN SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
BELGCisios - .
CALIBRATION LABORATORY srrot CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No, : ACL22161 Cert. No, : ACL22161
Job No. : VC65AC0069 Joh No. : YC65AC0069

Pages  : Gof8

7. Level lincarity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 L L1
136.0 1360 0.0 =11
135.0 135.0 0.0 1.1
1340 134.0 0.0 =11
133.0 133.0 0.0 & 1.1
132.0 132.0 0.0 =11
131.0 131.0 0.0 =11
129.0 129.0 0.0 211
124.0 124.0 0.0 =11
119.0 119.0 0.0 =11
114.0 114.0 0.0 1.1
109.0 109.0 0.0 £1.1
104.0 104.0 0.0 11
99.0 99.0 0.0 1.1
94.0 94.0 0.0
89.0 89.0 0.0
84.0 84.0 0.0
79.0 79.0 0.0
74.0 74.0 0.0
69.0 69.0 0.0
64.0 64.0 0.0
59.0 59.0 0.0
54.0 53.9 -0.1
49.0 49.0 0.0
44.0 44.0 0.0 & 1.1
39.0 39.0 0.0 1.1
34.0 34.0 0.0 +1,1
300 29.9 -0.1 1.1
29.0 28.9 -0.1 L1
28.0 27.9 0,1 =1}
27.0 26.9 0.1 1.1
26.0 259 0.1 =11
25.0 24.9 0.1 =11

QF-TS12-04-04-020664
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8. Level lincarity includiog the level range control

Pages i 7of8

Anticipated Measurcd Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =11
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 5;-5.0
Fast 2 8 117.0 117.0 0.0 0;-2.5
200 800 134.0 134.0 0.0 +1.0
2 8 108.0 108.0 0.0 1.5,-5.0
Slow
200 800 127.6 127.6 0.0 +1.0
Q.25 1 99.0 98.9 0.1 57-5.0
SEL 2 8 108.0 108.0 0.0 1.03-2.5
200 800 128.0 128.1 0.1 =1.0
10. Peak C sound level
Number of cycle Anticipated Messured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Onc 136.4 136.0 -0.4 +3.0
“Number of cycle Anticipated Measured Deviated Acceptanee
in Value Value Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Pasitive half cycle 135.4 135.2 -0.2 *2.0
Negative hatf eyele 135.4 135.2 -0.2 2.0

QF-TS1 3-udt3

o 25
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirimhorn Rd, Bangbumeu, Bangpiud Bangkok 10700 THAILAND.
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NSC-TISI-TIS 17025
CALIBRATION 0334

Cert. No. 1 ACL22058

Pages ¢ laf8
11, Overload indication

Calibration Certificate

Mecasured value (dB ) Deviated Acceptance
Positive Negative Value : Limis Equipment : SOUND L METER:
one-half cycle | one-half cycle (dB ) {dB}: Manufacturer : RION . ;
9.7 0.5 B i i Model : NL-427 chmpkmnﬂ}(}Sl 7 Preamplifier NH-24
T Scrial No.: 00296518 / 1791187 87523
1D No.: RYG_FS§0431
12. High Ievel stability
SLM Display | SLM Display Deviated Acceptance Condition As Found : GOOD

Frequency at initial at final Value Limits
Weighiing (dB) (dB) (dB) (dB) Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD;
A - weight 137.0 137.0 0.0 0.3 104 PHATTHANAKAN 30, PHATTHHANAKAN ROAD,

KHWA
BANGKU

PHATTHANAKAN, KHET SUAN LUANG;
L0230 THAHLAND,

The reported uncertainty is based on a standard uncertainty multiplicd by coverage factor k' =2 Location : /ﬂ/ﬁ';q/‘m 7)
or any value following iding a lavel of confidence of app 595 % Ambient Temperature: ¢ 230 +3 ) ©
Pressure : £ 10L3 i kPu
Relative Humidity : {500 220 “6
End of Calibration Certificate
Received Date: M IANUARY 2022
Calibration Date : 21-24 JANUARY 2022
BDute of Issue 25 JANUARY 2022
Calibrated by : ‘Nathakom Pisutpaisan
Approved by @ Z/\
. -
( Thanakul Petchurai )
This certificate is issued in aceordance with the requi s of ISOAEC 17028 standard. may not be reproduced
other than in full, exeept with the prior written approsal of the head of Calibration Laboratory,
QF- 1 $1 20303620664
QF-TSE2-04-04-020664
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Cert, Nn, ACL22058 Cert. Na,

Job No., CGRACHN3 Job No,

Pages  : 2of§

Pages
Calibration Procedure : CP-AC-]

Summary of Measurement Resuit :

Calibration Method :

This equipment was calibrated by based on TEC-61672-3 {2013) Standard for sound level meter (SLAY.

Uncertainty Maximum-permitted
The SLM had tests 1o Acoustical and Electrical signat tests of [requency weighting with Anechoie chamber and Reference Parameter Pass | Fail (i) uncertainty of
Standard Instruments, measurement (dB)
For tests vesults of cach items were mude by observation of cacls Instruments display and also with SLM'S display. 1. Absalule sensitivity NG R 02 NA
2. Seli-generated nojse v - 0.2 NA
Cuondition of this result of calibration @ 3. Acoustical signal tests of frequency weightings
}. Referenee Standard fnstruments 125 hz v R 03 0.6
Instrument Serial No, Cerl.No, Dng Date 1000 1z v 0.3 0.6
Waveform Generatos 10A MY 801707 EF-0012-21 10-Feb-22 K000 12 v 0.3 0.7
Waveform Gen 33511B MY32302742 EF-0011:21 7 10-Feb-22 3. Ulectsical signal fests of fregnency weightings
i Tmeter 23361 g ) -Feb-2 - "
Digital Multimeter IM6IA ELLBP. 0502647 210-Feb-22 Tor 10 11z 1o 4 kilz v 0.3 0.6
o imete 33461 - p 2 §-Feb-22
Digital Multimerer 33461 LBP. 0340264 - 08-Teb-22 For= 4 k117 1o 10 Wiz v N 0.3 07
Digiral Multimerer 3HGIA MY GOOM2TR 1-15180725251+1 215 Sep-22 Yor > 10 kilz to 20 k}z - 1.0
Programmable Attenuator MAT-1070 62100114 1500-07774E - 08-Mar-22 — P —— -
= S, Prequency and time weightings at 1 kilz v 0.2 6.2
Cendenser Microphone 4180 AA-JGIR-2) 03-Teb-22 -
i v i R o g 6. Long - term stability v - 0.1 0.1
Measuring Ampificr NA2KAL 3560493 AA-3003-21 16-Feb-22 - A
7. Level Bnearity on the reforence level range v - 6.2 0.3
2 This resull of calibration was found aceurate o shown on date and place of calibration for this calibratéd item only. 5 Level linearity including the level rnge control v 02 03
9 e e
3. This contificate is traceable to the international system of unit maimtained & @ 9. Tone burst response v 0.2 03
. 10. Peak € sound level v - 02 0.35
3.1 Nasional Instituie of Metrology { Thailand). -
haitand Seientife and Technologicat Eescarch (1151 - 11. Overload indication v - .2 0.25
3.2 Thailand Instinste of Scientific and Technological Ressarch {TISTR). o y
Hand fnstiute = et : 12, High level stability ' . 01 0.1

QE-ISI204-0020064 A
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Continuation of Calibration Certificate

Cert. No. : ACL22058
Job Na. 1 VCESACH(43
Pages 4of8
Result of calibration :
1. Absolute sensitivity
Reference Meastred : Acceplance
Acoustic Signal Value, Deviation Limit
(dB) (dB) (dB ) (dB)
93.9 (93.96) 93.9 0.0 03

2. Scif-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

2.2 The microphone of the sound Jevel meter was replaced by clectrical signal input devicé:

Frequency Mcasured value
Weighting {dB)
A - weight 11.6
C - weight 17.6
Flat 23.2

3. Acoustical signal tests of frequency weightings

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

Freguency Deviation from various frequency weighting response cunve (dB3)
(Hz ) N 5 . Acceptance
Flay C-weight A-weight L
Limits
125 0.] 0.1 0.1 4 1.5
1000 0.0 0.0 0.0 + 1.0
8000 0.8 0.9 0.9 5.0

QF-TS12-03-04-020664

— 2Ls
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Continuation of Calibration Certificate
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL22058
Job Neo.  : VC6SACHNM3

Pages : 508
4. Eleetrical signal tests of frequency weightings
Weighting network response with relative 10 1 kHz,
Frequency Deviation from various frequency weighting response curve (dB)
{Hz} . . X Acceptance
Flat C-weight Arweight o
Limits
63 -0.1 -0.1 0.0 +2.0
125 0.0 0.0 -0.1 215
250 0.1 0.0 0.1 £1.3
500 0.0 0.0 -0.1 U =LS
1000 0.0 0.0 0.0 =10
2000 0.4 0.0 0.0 220
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 weightings at t kliz
Measured Deviated Acceprance
Frequency Value Value Limils
Weighting (dB) (B3 (dB)
A - weight 94.0 0.0
C - weight 94.0 0.0 ELEN
Flat 94.0 0.0 =02
5.2 Time weighting at ] kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (B)
Fast 94.0 0.0
Slow 94.0 0.0 = 0.
Loy 94.0 0.0 =1{.]
6. Long - term stability
SLM Display | $1 M Display | Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) an) (i) (4}
A - weight 94.0 94.0 0.0 0.3

QF-TS12-04-04-020664
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7. Level linearity on the reference level range

Anticipated Muasured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) {dB)
137.0 137.0 0.0 + 1.1
136.0 136.1 0.1 & 1.3
135.0 1351 0.1 £1.1
134.0 134.1 0.1 + 1.1
133.0 133.0 3.0 1.1
1320 1320 0.0 =11
131.0 131.0 0.0 ERR]
129.0 129.0 0.0 1.1
124.0 124.0 0.0 £ 1.1
119.0 119.1 0.) 1.1
114.0 114.4 0.1 =11
109.0 109.0 0.0 1
104.0 1044 0.1
99.0 99,0 0.0
94.0 94.0 0.0
80.0 R9.0 0.0
84.0 §4.0 0.0
79.0 79,0 0.0
4.0 740 0.0
69.0 69.0 .0
64.0 64.0 0.0
59.0 59.0 0.4
540 54.0 0.0
“49.0 49.0 0.0
44.0 4.0 0.0
39.0 39.0 0.0
34.0 34.0 0.0
30.0 30.0 0.0
20.0 29.0 0.0
280 280 6.0
27.0 27.1 0.1
26.0 26.1 ol = L
250 0.1 1.1

QF-TS12-03-05-020064
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Cert. No. 3 ACL22058
Job No. 2 VCESACHNI3
Pages 1 Tof8

8. Level linearity including the level range control

Anticipaied Neasured Deviated Aceeptanee
Range Value Value Value Limits
{dB ) (dB ) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9, Tone burst response
Time Tone burst Anticipaied Measured Deviated Acceptance
duration, Th Cyele Value Vatue Vatue Limits
Weighting (ms) (an) (dn) (dB) (aB)
0,23 1 TOR.0 1079 -0.1 1.5;-5.0
Fast 2 8§ 117.0 116.9 0.} 1.0;-2.5
200 800 134.0 1340 0.0 =10
2 8 108.0 HIRLO 0.0 1.5-5.0
Slow
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 989 -1 1.5;-5.0
SEL 2 § 1080 1080 0.0 1.0;-2.5
200 BO0 1280 128.0 0.0 +1.0
10, Peak C sound level
Nomber of cycle Anticipated Measured Deviated Acceplance
in Vahe Value, Lepeak Value Limits
test signal (dB) {dB) (dB ) {dB}
Continuous 132.0 133.0 [(X4) -
One 136.4 135.8 -0.6 230
Number of eyele Anticipated Aeasured Deviaed Accoptance
in Value Value Value Limits
tesd sipnal CdB ) (dB) LB ) (dB)
Continuous 133.0 0.0 -
Positive halt cyele 1354 135.1 0.3 =2,0
Negative haif eyele 1354 135 -0.3 =20

QF- 1812030302006
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11, Overload indication
Measured value (dB ) Deviaied Atceptance
Positive Negative Value: Limits,
one-hall cycle | one-half cyele {dB) {dB)
89.7 §9.7 4 =15
12. High level stability
S1M Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting LdB) (dB) (dB) (dB)
A - weight 137.0 1370 0.0 0.3

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

or any value

follow ing caleulation.providing a kel of confidence of approximately 95 %

e End of Calibration Certilicate P E R
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Calibration Procedure ;

Calibration Method :

Cert. No. : ACL21100
Job No. : VC64AC0066
Pages : 2ofl8

CP-AC-D1

This equipment was calibrated by based on IEC-61672-3 {2013} S‘W for sound leyel meter (SLM).

The SLM had tests to Acoustical and Elcetrical signal tests of

Standard Instruments.

frequency weighting with Anechoic chamber and Reference

For tests results of vach items were made by obscrvation of cach fstruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instrumicnts :

Instrnment Modgl Serial No. Cert, No.
Wavefom Generator 332104 MY45017076 0012:21
Waveform Generator 335118 N2l
Digital Multimeter 3M61A P. 050264
Digital Multimeter 3deia EEL.BP. 03/0264 ‘
Digital Multimeter 5846A 1997025 EEL.BP. 06/0264
Programmable Attenuator MAT-1070 62100114 1500-07774E
Condenser Microphone 4180 2977900 AA-1098 21
Measuring Amplificr NA-42KAl 34560495 AA-SGQ}{E]’

Dug Date

10-Feb-22

 10fe
orep2
O8Fch:22

DE-Feb-22
08 Mar-22

_ 05-Feb-22
 16Fer22

2. This result of cafibration was found accusate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at:

3.1 National Institute of Metralogy (Thailand). :
3.2 Thatland Institute of Scientific and Technological Résdirel (TISTR).

QF TS 12-04-04-020664

Cert. No, : ACL21100
Pages : ol

Calibration Certificate

Equipment :
Manufacturer :
Model ¢

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issuc :

Calibrated by :

Approved by :

SOUND LEVEL METER

NL-42/ Microphong
01173609/ 172170774021 o
RYG _FS0388

GOOD

ALS LABORATORY GROUP (THAILAND) CO.
104 PHATTHANAKAN 40, PHATTHANAKAN RO.
KHWAENG PHATTHANAKAN, KHET SUAN LUANG
BANGKOK, 10230 THAILAND.

(23.0x3) °C
(1013 23 ) kPa
(500 =20 ) %

01 SEPTEMBER 2021
13-15 SEPTEMBER 2021
16 SEPTEMBER: 2021 -

HNathakom Pisuipaisan

T

( Thanakul Peichurai )

This certificate is issued in accordanee with the requirements 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.

QF-TS12-04-04-020604

SITHIP

G

RN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

CL21100
C64ACN066
Pages : 3of8

v of Measurement Result :

OF-TE1 2030320644

- Uncertainty | Maximum-permitted
Parameter Pass | Fanl uncertainty of
il SowBy :
measurement (dB)
1. Absolute sensitivity Vo L2 NA
2, Sclf-gencrated noise v N oa b N/A
3. Acoustical signal tests of frequency weightings :
125 Hz v - 03 [ 0.6
1000 Hz v . 03 0
8000 Hz v - 03 [ ¥
4, Electrical signal sests of frequency weightings ‘ ,
For 10 Hz 104 kHz v - 03 B
Tor> 4 kHz 10 10 kHz v - 03 N
Far > 10 kHz 10 20 kHz - - - u
5. Frequency and time weightings at 1 kHz v - 0.2 ' ez
6. Long - term stability v’ - 0.1 -
7. Level Hinearity on the reference Tevel range v - 02 03
8. Leovel Hinearity including the level range control v - 02 A1 s
9. Tone burst response v - 02000 0.3
10. Peak C sound level v - e :
t1. Overload indication v =
12. High level stability Voo e e e ] 0.1

= 2P



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
© ares CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21100
Job No. : YC64AC0066

Pages  : 40f8

Result of calibration

1. Absolute sensitivity

Reference Mcasured
Acoustic Signai Value
(dB) (dB)
93.9 (93.96) 93.9

2. Sclf-generated noise
2.1 Normat test

Measured Value
{dB)
15.1

2.2 The microphone of the sound Jevel meter was replaced by clectrical signai inpuf device.

Frequeney Mcasured value
Weighting (dB)
A - weight 12.0
C - weight 18.1
Flat 23.9

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

Frequency Deviation from various freguency weighting response curve (dB)
(Hz} N . - Acceptance
Flat C-weight .
T Limits
125 0.4 0.4 0.4 =15
1000 0.0 0.0 0.0 =10
8000 -0.7 -0.6 -0.6 5.0

QF-T812-(14-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aseociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Aty .

4, Electrienl signal fests of frequency weightings

Weighting network response with relative 1o § kHz,

Cert. No, : ACL21100
Job No, : VC64AC0066
Pages : 50of8

Frequency
(Hz) .
Flat C-weight
63 0.0 0.1
125 0.0 0.0
250 0.0 0.0
500 0.0 0.0
1000 0.0 0.0
2000 0.0 Q.0
4000 0.0 0.0
8000 0.0 0.1

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Measured Deviated Aceeptance
Frequency Value Vatue Limits
Weighting (dB) (dB)
A - weight 94.0 0.0
C - weight 94.0 0.0

Flat 94.0 0.0,

5.2 Time weighting at 1 kHz

Measured | Devisted “Acceptance

Frequency Value  Value Limits
Weighting (dB} {dB} (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.)
Leg 94.0 0.0 £0.1

6, Long - term stability

SEM Display | SLM Display [ Deviated Acceptance
Frequency at initiat at final Vatue Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 103

QF-TS12-04-{4-020664

L.

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21100
Job No. : VC64AC0066
Papes : 6of8

7. Level linearity on the reference fevel range

Anticipated Measured Deviated Acecepance
Value Value Value Limits
(dB) (dB) (aBj (dB)
137.0 137.0 00 1
136.0 136.0 00 AT
135.0 135.0 0.0 1
134.0 1340 0.0 [38)
133.0 133.0 0.0 £1,1
132.0 132.0 0.0 £ 1.1
1310 131.0 0.0 + 1.1
129.0 0.0 411
1240 0.0 & 1.1
119.0 0.0 £1.1
1140 0.0 £1.1
109.0 0.0 +1.1
104.0 0.0 $1.1
99.0 0.0 £1.1
94.0 0.0 * 11
89.0 0.0 21,1
84.0 0.0 1.1
79.0 0.0 1.1
74.0 0.0
69.0 oo
6.0 L0
59.0 S
54.0 ao
49.0 0.0
44.0 0.0
39.0 0.0 x 1.
340 0.0 £ 11
30.0 0.0 +1.1
29.0 0.0 %11
28.1 0.1

270 27.1 0.1

26.0 26.1 0.1

25.0 25.1 0.1

QF-TS12-04-03-020664

- L.

8. Level linearity including the level range control

Cert. No. : ACL21100
Joh No.  : VC64AC0066
Pages @ Tof8

Anticipated Measured Deviated Acceptance
Range Value Value © Value : Limits
(dB) (B) | (dB) | (dB)
Auto 94.0 940 LT 00 211
9. Tane burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cyele Value Value Valie Limits
Weighting (ms) (dn) (dn) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 1170 117.0 0.0
200 800 134.0 134.0 0.0
2 8 108.0 108.0 0.0
Slow
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 -0.1
SEL 2 § 108.0 108.0 0.0
200 800 128.0 128.0 0.0
10. Peak C sound level
Number of eycle Anticipated Measured Deviated ‘Acceptance
in Value | Valug;Lepeak| | Value | Limits
test signal (dB) | (B} (dB} (dB )
Continuous 1330 ) 1330 0.0 -
One 1364 1363 b 01 +3.0
Number of cycle Auticipated Mcasured Deviated Acceptance
in Value Value Value Limits
test signal {dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0 -
Posisive half cycle 135.4 1351 -0.3 +2.0
Negative hall cycle 135.4 135.2 -0.2 +2.0

QF-18512-(:-0:4-0206064

> AL



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21100
Job No. : VC64AC0066
Pages : 8of 8

11. Overload indication

Mcasured value (dB }

Positive Negative

one-half eyele | one-half eycle
89.6 89.6

12. High level stability

SLM Display | SLM Display | Deviated
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

The reporied uncertainty is based on a standard unccrtainty multipticd by cox’cré;gc fanmr E=2

or any value 1z i iding a favef of di ofapproxi@;ély 95%

End of Calibration Certificate

QF-TS12+-04-04-020664

- 2L

>

ITH l PORN; SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY \

451-451/1 Skrinthorn Rd ,Bangbumry, Bangp!ud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel0-2435-8800 Fax.0-2433-1679 e-mailical-center@sithiphom.com hitpy//wwwsithiphormcom  CAUBRATION 0394

Cert. No. : ACL22182
Job No. : VC65AC0077

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had fests to Acoustical and Electrical signal tests of frequency weighting with hoic chamber and Refc

CerL No, : ACL22182
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION o

Model : NL~42/ Micropho:}e Ucs2/ Preamplifier NH-24

Serial No.: 00873109/ 171842773485 :

ID No.: RYG_FS0384

Condition As Found : GOoD

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

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

Location : -

Ambient Temperature : (230 %3) “C
Pressure {1013 23 kPa
Relative Humidity : {500 £20) %
Received Date ¢ 22 AUGUST 2022
Calibration Date : 26-31 AUGUST 2022
Date of Issue : 02 SEPTEMBER 2022
Calibrated by : Nathakomn Pisutpaisan

Approved by : 7
t '

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 swandard, may not be reproduced

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

QF-TS12-04-04-020664

SITH{ Pi)R N; SITHIPORN ASSOCIATES CO,LTD.
pRrocisiet CALIBRATION LABORATORY

Continuation of Calibration Certificate

Standard Instruments.

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

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

Instrument Model Serial No. Cert, No, Dué Date
Waveform Generator 332104 MY48017076 EF-0007-22 - 04-Feb-23
Waveform Generator 335118 MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MYS3220104  EEL.BP. 0420265 ° 09-Feb-23
Digital Mulimeter 334614 MY$53220076  EELBP. 030265 09-Feb-23
Digital Multimeter 34461A MYG60024273  EEL.BP. 05/0265 09-Feb-23
Programmable Attenuater MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22:07:24-Feb23
Mecasuring Amplificr NA-42KAI 34560495 AA300522. 1 22Feb23

2. This result of calibration was found accurnte as shown on date and place of calibration for this calibrated item only.

3. This certificate is fraceable to the i jonal system of unit maintained at :

3.1 Natienal Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TSI2-04-04-020664

ot

PN

Cerl. No. : ACL22182
Job No. : VC65AC0077
Pages  : 3of8

Summary of Measurement Result ;

: Uncertainty | Maximum-permitted
Parameter Pass” | Fail uncertainty of
@By
measurement (dB)
1. Absolute sensitivity v - 0.2 NiA
2. Selfgencrated noise v - 0.2 NA
3. Acoustical signal tests of freg y weighti
125 Hz v - 03 0.6
1000 Hz v - 0.3 0.6
5000 Hz v - 0.4 0.7
4. Electrical signal tests of frequency weightings
For 10 Hzto 4 kHz v - 0.3 06
For > 4 kHz to 10 kHz v - 0.3 : 7
For > 10 kliz 10 20 KMz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 ; 0.1
7. Level linearity on the reference level range v - 0.2 0.3
§. Level linearity including the level range control v - 0.2 03
9. Tone burst response v - 0.2 : 0.3
10. Peak C sound level v - 02 035
11. Overload indication v - 0.2 025
12. High level stability Ve B 0.1 0.1

OF-TS12-04-04-020604

s AL



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
sociates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22182
Jub No. : VC65AC0077
Pages : 4of8

Result of calibratinn ;

1. Absolute sensitivity

Reference Measured 17 Acceptance
Acoustic Signal Valie | Deviation Limit
(dB) (dB) (4B) | (dB)
93.9 (93.95) 93.9 e 403

2, Sclf-generated noise
2.1 Normal test

Measured Value
(dB)
16.5

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

Frequency Measured value
Weighting (dB)
A - weight iL2
C - weight 17.6
Flat 233

3. Acoustical signal tests of frequency weightings
Meter [ree-ficld acoustic response at a level of 34 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Coweight | Avveight Acceplance
Limits
125 0.4 0.5 0.3 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -2.4 2.4 -2.4 #5.0

QF-TS12-04-(1-020664

SITHI P() RN; SITHIPORN ASSOCIATES CO,LTD.
gliaine CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHI Po R N,; SITHIPORN ASSOCIATES CO,LTD.
assmeiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22182
Job N : VCG65AC0077
Pages : 50f8

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

Frequency Deviation from various frequency Weighting response curve (dB)
(Hz) Flat C-weight Ac;4§ptfznce
- Limits
63 0.1 0.1 e b a0
125 0.0 0.0 -0.1 S .5
250 0.1 0.1 0.1 Crers
500 -0.1 0.0 -0.1 1.5
1000 0.0 0.0 0.0 =100
2000 0.0 0.0 0.0 +2,07
4000 0.0 0.0 0.0 £3.0°
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A -weight 94.0 0.0
C - weight 94.0 0.0
Flat 94.0 0.0 £0.2

5.2 Time weighting a1 1 kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 9.0 0.0 -
Slaw 94.0 0.0 +0.]
Leq 94,0 0.0 £0.1

6. Long - term stability

SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +£0.3

QF-TS1244-04-0244664

e hod s

SITH!I P,{) RN; SITHIPORN ASSOCIATES CO.,LTD.
gerociatus CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22182
Job Nu, : VC65AC0077
Pages : 6of8
7. Level tinearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 *1.1
136.0 136.1 0.1 +]1.]
135.0 135.1 0.1 + 1.1
134.0 134.1 0.1 + 1.1
133.0 133.0 0.0 x 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 =11
129.0 29.1 0.1 =11
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 + 11
114.0 114.1 0.1 + 1.1
109.0 109.1 0.1 +1.]
104.0 104.1 0.1 11
99.0 99.1 0.1 + 1.1
94.0 94.0 0.0 =1.]
89.0 85.0 0.0
84.0 84.0 0.0
79.0 79.0 0.0
74.0 74.0 0.0
69.0 69.0 0.0 1.1
64.0 64.0 0.0 £1.1
59.0 59.0 0.0 +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
34.0 34.0 0.0 *1.1
30.0 29.9 -0.1 1.1
29.0 28.9 -0.1 + 1.1
28.0 28.0 0.0 + 1.1
27.0 27.0 0.0 %11
26.0 26.0 0.0 = 1.1
25.0 249 -0.1 =1.]

QF-TSH2-01-04-020664

s A

Cert. No. : ACL22182

Job No.
Pages
8. Level linearity including the level range contro}
Anticipated | Mcasured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 116.9 -0.1 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0.0
2 8 108.0 108.0 0.0 15;:5.0
Slow
200 800 127.6 127.6 0.0 *1.0
0.25 i 99.0 98.9 -0.1 1.5;:5.0
SEL 2 8§ 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 28.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) {dB) (dB) (dB)
Continuous 1330 133.0 0.0 -
One 1364 1363 -0.1 3.0
Number of cycle Anticipated Measured Devinted Acceptance
in Value Value Value Limits
test signal {dB) (dB) {dB) (dB)
Continuous 133.0 133.0 0.0 -
Puositive hall cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0

QF-TS12-04-01-020664

7 B



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

sociates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL22182
: VCG5AC0077
: 8of8

Cert. No,
Job No.
Pages
11. Overload indication
Measured value { dB ) Deviated | Acceptance
Positive Negative Vaiizé Limits
one-half cycle | oae-half cycle (dB) (dB)
89.6 89.5 01 LA
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Vajue Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reporied uncertainty is bascd on a standard unceriainty multiplicd by coverage factor k=2

or any value following

iding a lavel of c j of approximaiely 95 %6

End of Calibration Certillcate

QF-TS§12-09-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

=22

prea CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. :
Jnb No. ¢
Pages

Calibration Procedure : CP-AC-01
Calibration Method :

This equipment was calibrated by based on JEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of freguency

ACL22193
VCG5AC0081

t 20f8

ighting with hoi
Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No,
‘Waveform Generator 33210A MY48017076 EF-0007-22
Waveform Generator 335118 MY52302742 EF-0008-22
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265
Digital Multimeter 33461A MY53220076 EEL.BP, 0370265
Digital Multimeter 344614 MY60024273 EEL.BP. 05/0265
Programmable Attenuator MAT-1070 62100114 EF-0003-22
Condenser Microphone 4180 2977900 AA-1013-22
Measuring Amplifier NA~ZKAL 34560495 AA-3005-22

3, This certificate is tracesble to the

1 system of unit maintained at ©
3.1 Nalional Institute of Metrology {Thailand).
ific and Technological R

3.2 Thailand Iostitute of Sci h (TISTR),

QF-TS12-04-04-020664

chamber and Reference

display.

Due Date
04-Feb-23
04-Feb-23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sininthorn Rd,Bangbumry, Bangplud Bangkok 10700 THAILAND.

NSC-TISI=TIS 17025
o

Tel0-2435-8800 Fax.0-2433-1679 e-maikcal-c ithip com httpi//v iphorn.com 0384
Cert. No. : ACL22193
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION :

Model NL-42/ Microphone UC-52 / Preamplifier NII-24
Serial No.: 00597167/ 157778 /34375

1D No.: RYG_FS0437

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO.,

LT

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

BANGKOK, 10250 THAILAND,

Location : -

Ambient Temperature : (230 #3) “C
Pressure : (1013 =3) kPa
Relative Humidity : (500 £20) %

Received Date : 06 SEPTEMBER 2022

Calibration Date :
Date of Issue :

07-69 SEPTEMBER 2022
14 SEPTEMBER 2022

Calibrated by :

Approved by :

Nathzkorn Pisutpaisan

7 B

{ Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/LC 17025 standard, may not be reproduced

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

QF-TS12-04-04-020664

SITHIP:

RN; SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22193
Job No. : VC65AC0081
Pages : 3of8

Summary of Measurement Result ;
Dncertainty | Maximuni-permitted
Parameter Pass- 1 Fail uocertainty of
i @B) §
measurement (dB)
1. Absolute sensitivity v - 0.2 NeA
2. Self-generated noise v - 0.2 N/A
3 A tical signal tests of y §
1254z v - 03 0.6
1000 Hz. v - 0.3 0.6
8000 Hz v - 03 0.7
4. Electrical signal fests of frequency weightings
Far 10 Hz o 4 kHz v - 0. 0.6
For> 4 kHz 10 10kHz v - 0.3 0.7
For > 10 kHz w0 20 kHz - - 1.0
S, Frequency and time weightings at 1 kHz v - 02 0.2
6, Long - term stability v - 0.1 =01
7. Level linearity on the reference Jevel range v - .2 03
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - .2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v : 02 0.25
12. High level stability v - 0.1 0.1

OF-TS12-05-05-070684

7 AL



5 !T H | PO RN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Measured |©

Cert. No,
Job No,
Pages

ACL22193

Reference : Acceptance
Acoustic Signal anuc -+ Deviation’ Limit
(dB) (dB) L (dB) (dB)
93.9(93.95) 93.9 o0 0.3
2. Self-generated noisc
2.1 Normal test
Measured Value
(dB)
18.3

2.2 The microphone of the sound Jevel meter was replaced by clectrical signal input device::

Frequency Measured vajue
Weighting (dB)
A - weight 15.1
C - weight 214
Flat 27.0

3. Acoustical signal tests of frequency weightings

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

SITHI PO RN SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Frequency Deviation from various frequency weighting résponse curve (dB)
(1) Flat Coweight |~ Avsweight Aceeplance
Limits
125 0.3 0.4 0.3 *15
1000 -0.1 -0.] 0.1 +1.0
8000 -0.6 -0.6 0.6 5,0

QF-TS12-04-04-020664

7 .

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22193
JobNo. : VC65AC0081
Pages t 50f8
4. Electrical signat tests of [requency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency v.cxghtmg response curve (dB)
{Hz) Flat Coweight 2 i Acceptance
Limits
63 -0.1 -0.1 S0
125 0.0 0.0 15
250 0.0 0.0 -0.1 215 e
500 0.0 0.0 0.0 EifEs
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 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Aceeptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dn) (dB)
Fast 94.0 0.0 -
Siow 94.0 0.0 = 0.1
Leq 94.0 0.0 +0,1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial ot final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-G4-04-020664

SITHIPORN;

aesnciaies

Continuation of Calibration Certificate

= B

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Cerl. No. : ACL22193
1 VC65AC0081

Job No.
Pages : 6of8
7. Level linearity on the reference level range
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 =11
135.0 135.0 0.0 £11
134.0 134.0 0.0 *1.1
133.0 1330 0.0 +1.1
132.0 1320 0.0 1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 =11
124.0 124.0 0.0 1.1
119.0 119.0 0.0 +1.]
114.0 114.0 0.0 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 +1.]
99.0 99.0 0.0 1.1
94.0 94.0 0.0 1.1
89.0 89.1 0.1 1.1
84.0 84.1 0.1 E3n)
79.0 79.1 0.1 £1.1
74.0 74,1 0.1 =1.1
69.0 69.1 0.1 £1.1
64.0 64.0 0.0 =11
39.0 59.1 0.1 +11
54.0 54.0 0.0 +1.]
49.0 49.0 0.0 *1.1
44.0 44.0 0.0 1.1
39.0 39.0 0.0 x11
340 34.0 0.0 + 1.1
30.0 30.0 0.0 1.1
29.0 29.0 0.0 + 1.3
28.0 28.0 0.0 + 1.1
27.0 27.1 0.1 + L1
26.0 26.0 0.0 1.1
25.0 249 -0.1 1.1
QF-TS12-04-14-020664 - K’
7

i\f

Cert. No. : ACL22193
Job No. : VC65AC0081
Pages  : Tof8
8. Leve! lincarity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
() (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tonc burst response
Time Tone hurst Anticipated Mcasured Deviated Acceptance
duration, Tb | Cycle Value Value Valie Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.53-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 £1,0
2 8 108.0 108.0 0.0 1.55-5.0
Slow
200 800 127.6 1272.6 0.0 +1.0,
0.25 1 99.0 98.9 -0.1 1.57-3.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 1280 128.1 0.1 £1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
Value Value, Lepeak Value Limits
test signal {dB) {dB) {dB) (dB)
Continuous 133.0 133.0 0.0
One 1364 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 2.0

14-04-020664




DORN; SITHIPORN ASSOCIATES CO,LTD.
- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22193
Job Ne. : VC65AC0081
Pages : 8of8

11. Overload indication

Measured value { dB ) D@:yigfed'~ S “Acceplance
Positive Negative Value, | Limits
one-half cycle | ope-half eycle (4B ) . {dB):
89.6 89.6 100, 150

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency atinitial at final Value Limits
Weighling (dB) (dB) (dB) (dB)
A~ weight 137.0 137.0 0.0 +03

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

or any value following cal i iding a lavel of confid of i ly 95 %

End of Calibration Certificate JESE S S

OF-1812-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
a CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl. No, : ACL22231
Job No. ¢ VC45AC0088
Pages 1 208

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of ighting with Anechoic chamber and Reference

Standard Instruments,

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert, No, Due Date
Waveform Generator 332104 MY48617076 LF-0007-22 04-Feb-23
Wavefonn Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MYS3220104 EEL.BP. 04/0265 : 09-Feb-23
Digital Multitmeter 33461A MYS§3220076 BP. 0340265 - 09-Fch-23
Digital Multieter 34461A MY60024273 BP. 03/0265 - 09-Teb-23
Prograinmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feh-23
Measuring Amplifier NA-12KAY 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found sccurate as shown on date and place of calibration for this calibrated jtem only.

3. This certificate is traczable fo the i ional system of unit maintained ai :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research {TISTR).

QF-TS1 2-04-04-020664

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumey, Bargplud Bangkok 10700 THAILAND. NSCTISITIS 17025

TelD-2435-8800 Fax.0-2433-1675 e-mailcakc ithiphorn.com hitpy//wwwsithiph om CAUBRATION 0394
Cert. No. : ACL22231
Pages : fof8

. . .
Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00472126/ 176915 / 88180

ID No.: RYG_FS0301

Condition As Found : GOOD

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

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10230 THAILAND,

Location : .

Ambient Temperature : (230 £3) °C
Pressure : (1013 23 ) kPa
Relative Humidity : (500 20 ) %
Received Date : 03 QCTOBER 2022
Calibration Date : 18-19 OCTORER 2022
Date of Issue ¢ 20 OCTOBER 2022

Calibrated by : Nathakomn Pisutpaisan
e
Approved by : /
. ~
( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/EC 17025 standard, myay not be reproduced

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

QF-TS§12-04-04-02066+4

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
srsoiiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22231
Job No, : VC65AC0088
Pages : 3of8

y.of Measurement Result

Uncertsinty | Maximum-permitted
Parameter Pass | "Fajl uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 NA
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of freq y weighth
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 03 07
4, Electrical signal tests of {req ¥
For 10 Hz to 4 kHz v - 03 0.6
For >4 kMz t0 10 kHz v - 03 0.7
For > 10 kHz to 20 kHz - - - 1.0
3. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level lincarity on the reference Jevel range v - 0.2 03
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 02 035
11, Overload indication 4 : 02 025
12. High level stability v - 01 0.1

TSI
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22231

Job No. : VC65AC0088
Pages @ dof8
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dn)
93.9 (93.95) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Vatue

(dB

)

14.6

2.2 The microphone of the seund level meter was replaced by clectrical signal input device:

Frequency Measured value
Weighting {dB )}
A - weight 9.9
C - weight 16.7
Flat 22.5

3. Acoustical signal tests of frequency weightings

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

Frequency Devialion from various frequency weighting response curve (dB)
(tiz) Flat Coweight |1 Acweight Acesptance
Limits
125 g -7.6 -7.3 +1.5
1000 0.3 0.5 0.5 *1.0
8000 -5.1 -5.1 -5.1 +5.0

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Elcctrical signal tests of frequency weightings

5. Frequen

Weighting nerwork response with relative to 1 kHz.

Cert. No. : ACL22231

Job No.
Pages

Frequency Deviation from varjous freqitency weighting response curve (dB)
(Hz) . : : Acceptance
Flat C-weight A~v~ughl Litits
63 -0.1 -0.1 ~0.1 2.0
125 0.0 0.0 -0.1 £1.5
250 0.0 -0.1 -0.1 *1.5
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 0.1 0.1 5.0
cy and time weightings at 1 kHz
5.1 Frequeney weightings at 1 kliz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Tlat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frcquency Value Value LimiB
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0,0 0.1
Leq 94.0 [ £0.1
6. Long - term stabitity
SLM Display | SLM Display | Deviated Acceptance
Frequency at initiat at finat Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-T812-04-04-020664

ITHI

RN: SITHIPORN ASSOCIATES CO,LTD.
’ CALIBRATION LABORATORY

Continuation of Calibration Certificate

1 VC65AC0088
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Cert. No, : ACL22231

Job No. : VC65AC0088
Pages : 6of§
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =11
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 =1.1
134.0 134.0 0.0

133.0 133.0 0.0 .
132.0 131.9 -0.1 =+ 1.1
131.0 131.0 0.0 + 1.1
129.0 125.0 0.0 + 1.1
124.0 124.0 0.0 =11
119.0 119.0 0.0 % 1.}
114.0 114.0 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 % 1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 + L1
79.0 79.0 0.0 x 1,1
74.0 74.0 0.0 * 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 + 11
49.0 49.0 0.0 + L1
4.0 44.0 0.0 EXAS
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 + 1]
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 + 1.}
28.0 28.0 0.0 1.1
27.0 27.0 0.0 + 11
26.0 25.9 -0.1 1.1
25.0 249 0.1 +1.1

QF-TS12-04-04-020664

CerL No. : ACL22231
Job Ne. : VC65AC0088
Pages : 7of8
8. Level linearity including the leve! range control
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time ‘Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value
Weighting (ms) (dB) (dn) (dB)
0.25 1 108.0 107.9 -0.1
2 3 117.0 117.0 0.0
200 800 1340 134.0 0.0
2 8 108.0 108.0 0.0
Slow
200 800 127.6 127.6 4.0
0.25 ! 99.0 98.9 0.1
2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0
10. Peak Csound level
Number of cycle Anticipated | Measured Deviated Acceptance
in Value Value, Lepeak| Vilue Limits
test signal (dB) (dB) {(dB) {dB)
Continuous 133.0 133.0 0.0 -
Onc 1364 1364 0.0 3.0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB ) (dB) {dB)
Continuous 133.0 1330 0.0 -
Positive half cycle 135.4 135.1 -0.3 2.0
Negative hall cycle 1354 1351 -0.3 2.0

04000664
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Continuation of Calibration Certificate

Cert. No. : ACL22231
Job No. : VC65AC0088
Pages : 8of8

11. Overload indication

Measured vatue (dB ) Deviated Actceptance
Positive Negative Value Limits
one-half cycle | one-half cycle {dB) (dB)
89.6 89.6 0.0 +].5

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at injtial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A -~ weight 137.0 137.0 0.0 20,3

The reporied uncertainty is based on a standard uncenainty multiptied by coverage factor k=2

or any value following calculation.providing a lavet of confidence of approximately 95 %

QF-TS12-04-04-020604

SITHIPDRN;

End of Calibration Certificatc
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Continuation of Calibration Certificate

Calibration Procedure :

Calibration Method :

Cert. No, : ACL22024

Job No.  : VC65AC0040

Fages t 2ol
Cr-AC-01

This cquipiment was calibraied by based on IEC-61672-3 (2013) Standard for sound Jevel meter (SEM).
The SLM had tests 1o Acousticalt and Eleetrical signal tests of frequeney weighting with Anechoie chamber and Reference

Standard instruments.

For tests sesults of each items were made by observation of cach Instruments display and also with SLM display.

Condition of this result of calibration :

1. Reference Standard Instruments

Instrument Mode} Cert No. Dug Date
Waveform Gencrator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator MY52302742 EF-0011-21 10-Feb-22

Digital Multimeter
Digital Multimeter

MY 0104 EEL.BP. 05/0264  10-Feb-22
MY$§3220076 EEL.BP. 03/0264  08-Feb-22

Digital Moltimcter MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-0777T4E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Mcasuring Amplilicr NA-42KA] 34560495 AA-3003-21 16-Feh-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3, This centificate is traccable to the i ional system of unit maintained at

3.1 National Institute of Metrology {Thuiland).

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

QF-7512-04-04-020664

o 25
S K -

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sitinthern Ra, Bangbumru, Bangplud Bangkok 10700 THAILAND, HSC-TISt-TIS mz
Tel.0-2435-8800 Fax0-2433-1679 e-mailical-center@sithiphorncom http/fwavwsithiphomcom  CAUBRATION 0384

Cert. No. : ACL22024
Pages : l1of8

Calibration Certificate

Equipment : SOUND LEVEL METER:

Manufacturer : RION

Modcl : NL-42/ Microphone UC-52 / Preamplificr NH-24

Scrial No.: 00709746 / 187332/ 01297

ID No.: RYG_FS0491

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 : - ) Tt ? .
AEW B lpafena 1.
Ambient Temperature : 230 %3) °C EWBY st -
Pressure : (1013 £3) kPa o -
Relative Humidity : (500 =20) % ROVELBY
. o owe 0/1/23
Received Date ¢ 05 JANUARY 2022 .
Calibration Date ; 10-12 JANUARY 2022
Date of Issue : 13 JANUARY 2022
Calibrated by : Nathakom Pisutpaisan

[N
Approved by ¢
. N
)

{  Thanakul Petchurai

This centificate is issued in d with the requi s of ISOAEC 17025 standard. may not he reproduced

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

QF-TSi2-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIP¢

Cert. No, 1 ACL22024
Job No, : VCGSACO040
Pages : Jof8

Summary of Measurement Result ;-

Uncertainty | Maximum-permitted
Parameter Pass | Fail uncertainty of
{dB) y
measurement (4B)
1. Absolute sensitivity v - 0.2 N/A
2. Self-yenerated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 03 06
5000 Hz v - 03 0.7
4. Electrical signal tests of (requency weightings
For 10 Hzto 4 kHz v - 0.3 0.6
For > 4 kHz 10 10 kHz v - 0.3 07
For > 10 kHz 10 20 kHz - - - 1.0
3. Frequency and time weightings at | kHe v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the lovel range control v - 0.2 0.3
9. Tonc burst response v - 0.2 0.3
10. Peak C spund Jevel v - 0.2 035
11. Overload indication v - 02 025
12. High level stability v . 0.1 0.1

QF TSI 24000200600
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SITHIPODRN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Cert. No. : ACL22024
Job No. : VCGSACD040
Pages 40f8
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Valie Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 939 0.0 .3

2, Seif-generated noise
2.1 Nonmal test

Measured Value

(dB)

15.1

Weighting network response with relative to | kHz.

Cert. No.
Jeb No.

Pages

¢ ACL22024
: VCG5AC0040
: 50f8

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

Frequency Mcasured value
Weighting (dB)
A - weight 13.4
C - weight 19.8
Flat 25.2

3., Acoustical signal tests of frequency weightings

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

Trequency Deviation from varicus frequency. weighting response curve (dB)
(Hz) Flat Coweight' | Arweight Acceplance
Limits
125 0.1 0.1 0.1 1,5
1000 0.0 0.0 0.0 + 1.0
8000 1.1 12 12 5.0

QEVESI204-03-020664

SITHIPORN
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SITHIPORN ASSOCIATES CO,LTL.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Accfp‘_a nee
Limits
63 -0.1 0.0 -0.1 2.0
125 0.0 0.0 0.0 =15
250 0.0 0.0 0.0 =15
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 fime weightings at 1 kHz
5.1 Frequency weigltings at } kHz
Mecasured Deviated Acceptance
Frequeney Value Value Limits
‘Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 0.2
Flat 94.0 0.0 £0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 0.1
Leg 94.0 0.0 +0.}
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceplance
Frequency at initial " at final Value Limits
Weighting (dB) (dB) (aB) (dB)
A - weight 94,0 94.0 0.0 0.3

SITHIPY

QF-TS12-03~(4-620664

RN
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Lesel linearity on the reference level range

Anticipated Mcasured Deviated Aceeplance
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 1350 0.0 +1.1
134.0 134.0 0.0 + 1.1
133.0 133.0 0.0 EAR
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 £1.]
124.0 124.0 0.0 = 1.1
119.0 119.0 0.0 = 1.4
114.0 114.0 0.0 = 1.3
109.0 109.0 0.0 =1.1
104.0 104.0 0.0 = 1.1
99.0 99.0 0.0 1.1
94.0 94.0 0.0 =11
89.0 89,0 0.0 = 1.1
84.0 84.0 0.0 1.1
79.0 78.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 £1.1
59.0 59.0 0.0 *1.1
34.0 54.0 0.0 =11
49.0 49.0 0.0 1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 4 1.1
30.0 300 0.0 L1
290 29.0 0.0 1.1
28.0 28.0 0.0 +1.1
27.0 27.1 0.1 =1.]
26.0 26,1 6.1 21,1
25.0 25.1 0.1 ERR

QF-TSI12-M-04-020664

+ ACL22024
: VC65SAC0040
: 6of8

Cert. No. : ACL22024

Job No. 1 VC65AC0040
Pages 1 7ofB
8. Level linearity including the level range controi
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) {dB) {dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Mcasured Deviated Acccptance
duration, Tb Cycle Value Value Value Limits
Weighting (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 1.03-2.5
200 800 134.0 134.1 0.1 +1.0
2 8 108.0 108.0 0.0 1.5:-5.0
Slow
200 800 127.6 127.6 0.0 £1.0,
0.25 i 99.0 98.9 -0.1 5:-5.0
SEL 2 8 108.0 108.0 0.0 1.05-25
200 800 1280 1281 0.3 +1.0
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal {dB) (dB) (dB} (dB)
Continuous 133.0 133.0 0.0 -
Onc 136.4 135.5 -0.9 +3.0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Valuc Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 -
Positive haif eyele 1354 135.2 -0.2
Negative half cycle 1354 135.2 -0.2

OF-TS 124 -04-020664
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pescciates CALIBRATION LABORATORY SITHIPORN ASSOCIATES CO,LTD.
Continuation of Calibration Certificate CALIBRATION LABORATORY

Cert. No, : ACL22024

Job No. : VCG65AC0040 451-451/1 Siinthom Rd,,Bangbumru, Bangpiud Bangkck 10700 THAILAND. NSC-TISI-TIS 17025
Pages : Bof§ Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-c ithiphorn.cem hitp:// ithiphorncom ¢
Cert. No. : ACL22026
11, Overload indication . Pages : 1lof8
. .
[y ———r. R Ev— Calibration Certificate
Positive Negative Value Limits Equipment : SOUND LEVEL METER
one-haif cycle | one-half cycle (dB) +{dB) Manufacturer ; RION
896 8.6 00 =15 Model : NL-42/ Microphone UC-52 / Preamplificr NH-24
Serial No.: 00900071 / 188464 / 01733
12. High level stability iD No.: RYG_FS0492
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits Condition As Found : GOOD
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 136.9 0.1 03 Customer : ALS LABORATORY GROUP (THAILAND) CO.. LTD.

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

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

Location : -

or any value following caleulation.providing a lavel of eonfidence of approximately 95 % Ambient Temperature : (230=3) «

Pressure : (1013 23) kPa
End of Calibration Certilicate Relafive Humidity ; {500 £20) %
Reecived Date @ 05 JANUARY 2022
Calibration Date : 10-12 JANUARY 2022
bate of Issue : 13 JANUARY 2022
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7—‘%
)

{ Thanakul Petchurai

This certificate s issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced

other than in idl, except with the prior writien approval of the head of Calibration Laboratory.

QF-TS12-4-04-020664

QF-TS12-04-t4-020604
1 g/&/— .

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
drmeiet CALIBRATION LABORATORY enereren CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. Ne. : ACL22026 Cert. No. : ACL22026
Job No. : VCGIAC0040 Job No. : VC65AC0040
Pages : 2of 8 Pages : lof8
Calibration Procedure : CP-AC-81

Summary of Measurement Result ¢
Calibration Method :

This equipment was calibrated by based on JEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permitted
The S1.M had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter Pass | Fail uncertainty of
Standard Insteuments. (B measurcmcr;( {dB)
For tests results of cach #tems were made by obscrvation of each Instruments display and also with SLM's display. 1. Absolutc scnsitivity v N 0.2 NIA
2. Sclf-generated noise v - .2 NA
Condition of this result of calibration : 3. Acoustical signal tests of frequency weightings
1. Reference Standard Instruments : 125 He v - 03 0.6
Instrument Model Serial No. Cert. N, Dug Dae 1000 Hz v - 0.3 0.6
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22 S000 Hz v - 0.3 0.7
Wavcform Generator 335113 MY52302742 EF-0011-21 10-Fcb-22 4. Electrical signal tests of frequency weightings
Digitai Multimeter 334614 MYS$3220104  ECL.BP. 050264  10-Feb-22 For 10 11z tn 4 Kliz v . 03 06
Digital Multimeter 334614 MY$3220076 BP. 03/0264 ° 08-Feb-22 Toro 4 Klin 1o 10 Vit 7 N 02 o7
Digital Multimeter 34461A MY60024273  1-15180725251-1  15-Sep-22 Tors ORI 30 T _ ‘ 0
Programmablc Autcnuator MAT-1070 62100114 1500-07774E  08-Mar-22 5. Frequency and fime welghtings at 1 KHz v N 0.2 0.
Condenser Microphone 4180 2077900 AA-1008-21 - 05-Feb-22 — - =
N - X 6. Long - term stability v - 0.1 0.1
Measuring Amplificr NA-12KAL 24560495 AA-3003-21 16-Feb-22 7 Level Tinarity o the reference level range "z N 02 03
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. §. Level linearity including the level range control v - 0.2 0.3
3. This certificate is treceable to the § jonal system of unit maintained at : 9. Tone burst response 4 . 02 0.3
K ; o 10. Peak C sound fevel v - 0.2 035
National Institute of Metrology { Thailand). 17, Overtond mdication v N 0z 08
3.2 Thailand Institute of Sciontific and Technologieal Research (TISTR). EN TN T, re o o

QF-TS12-04-04-020661
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; SITHIPORN ASSOCIATES CO,LTD.

SITHIPDRN; SITHIPORN ASSOCIATES CO,LTD.
’ ‘ CALIBRATION LABORATORY

CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. ¢ ACL22026 Cert. No. : ACL22026
JobNo. : VC6SACO040 Job No. 1 VC65AC0040
Pages  : 40f8 Pages : Sof8

4. Efectrical signal tests of frequency weigbtings

Result of calibration :. Weighting network response with relative to 1 kHz.

1. Absolute sensitivity Frequency Deviation from various frequenéy. weighiting response curve (dB)
Ha g Acceptance
Reference Measured Acceptance (Hz) Flat Coweight Adveight coeptane
Acoustic Signat Valug Deviation Limit : : Limits
(dn) (dB}) (dB) (dB) 63 0.0 0.0 01 2.0
93.9 (93.96) 93.9 0.0 +0.3 125 0.0 0.0 0.0 =L5
250 0.0 0.0 0.0 =15
2. Self-generated noise 500 00 0.1 0.0 =55
2.1 Normal test 1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 2.0
7
Mc‘“z':f; )\ aloe 4000 0.0 0.0 00 30
. 5 . +5.0
198 8000 0.0 0.1 0.1

2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5, Frequeney and time weightings at 1 kHz

Frequency Measured value 5.1 Freguency weightings at 1 kHz
Weighting (dB)
Measured Deviated Acceptance
A - weight 1.6 Frequency Value Value Limits
C - weight 17.8 Weighting (dB) (dB) (dB)
Flay 36 A - weight 94.0 0.0
C - weight 94.0 0.0
3. Acoustical signal tests of frequency weightings Tlat 94.0 0.0 +
Meter frec-field acoustic response at a level of 84 dB
Frequency Deviation from various fréqicncy weighting response curve (dB) 5.2 Time weighting at 1 kHz
(Hz) Flat Coeigit Awiight :\ccf:plfmcc Mcasured Deviated Acceptance
Limits Frequency Yalue Value Limits
125 0.2 0.2 0.2 : Weighting (dB) (dB) )
1000 0.1 -0.1 -1 Fast 94.0 0.0 -
8000 0.2 0.3 0.3 =5.0 Slow 94.0 0.0 = 0.1
Leg 94.0 0.0 0.1
6. Long - term stability
SL.M Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (B )
A - weight 94.0 94.0 0.0 +0.3

QF-TS12:04-04-G20604 I% QF-181 2-04-04-020664
o A A

SITHIPORN: SITHIPORN ASSOCIATES CO,LTL. SITHIPORN: SITHIPORN ASSOCIATES CO.,LTD.
emce CALIBRATION LABORATORY Tt CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certilicate
Cert. No. : ACL22026 Cert. No. : ACL22026
Job No. : VCGSACD040 Job No. : VC6: 0040
Pages @ GofB Pages 1 70f8
7. Level fincarity on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance Anticipated Measured Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 1.1 Auto 94.0 94.0 0.0 1,1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 +1.1 9. Tone burst response
1340 134.0 0.0 *11 Time Tone burst Anticipated Measured Deviated Acceptance
1330 1330 0.0 11 duration, Tb Cyele Value Value Value Limits
132.0 132.0 0.0 = L1 Weighting (ms ) (dB} (dB) (dB) (dB)
131.0 131.0 0.0 0.25 1 108.0 107.9 -0.1
1290 129.0 00 Fast 2 § 117.0 117.0 0.0
1240 1240 0.0 200 800 134.0 134.] 0.1
1190 119.0 0.0 2 8 108.0 108.0 0.0 1.55-5.0
140 140 00 Slow 200 590 1276 1276 00 10
109.0 109.0 0.0 02§ 1 99.0 98.9 -0.1 15:-5.0
104.0 104.0 00 SEL 2 § 108.0 108.0 0.0 10,25
99.0 290 0.0 200 800 128.0 128.0 0.0 1.0
94.0 94.0 0.0
89.0 89.0 0.0
84.0 54.0 0.0 10. Peak C sound level
79.0 9.0 0.0 Number of cycle Anticipated Measured Deviated Acceptance
740 74.0 00 in Value Value, Lepeak| Value Limits
69.0 69.0 0.0 test signal {dB) (dB) (dB) (dB)
6.0 640 0.0 Continuous 133.0 1330 00 .
59.8 590 20 One 1364 1362 02 3.0
54.0 54.0 0.0
499 499 0.0 Number of evcie Anticipated Measured Deviated Acceptance
440 +0 0.0 in Value Value Value Limits
39.0 38.9 0.1 .
o e o 1est Aslgnn] {dB) (dB) {dB) {dB)
Continuous 133.0 133.1 0.1 -
30.0 299 0.1 o
Positive hall eycle 135.4 135.2 -0.2 +2.0
29.0 28.9 -0.1 -
Nepative hall cyele 1354 135.2 -0.2 *2.0
28.0 27.9 -0,1
27.0 26.8 -0.2
26,0 259 -0.1
250 24.9 -0.1

QF-TS12-03-(4-020663
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22026
Job No. @ VCGSAC0040
Pages : 8of8

11. Overload indication

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumry, Bangplud Bangkek 10700 TRAILAND.
Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-ci ithiphom.com http:// ithi

NSC-TISI-TIS 17025

.com c 0394

Calibration Certificate

Equipment ; SOUND LEVEL METER

Cert. No. : ACL22027
Pages : 1of8

Manufacturer
Model :
Serial No.:

RION B
NL-42/ Microphone UC-52 / Preamplifier NH-24
00900072 / 188465 /01734

Measured value (dB ) Deviated Acceptance
Positive Negative Vahie Limits
one-half cycle | one-half cycle (dB) {dB)
89.6 89.5 -D.1 *1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (4B}
A - weight 137.0 137.0 0.0 0.3

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

or any value following calculat

iding s tavel of confidence of apy

End of Calibration Certilicate

QF-TS12-04-03-020664

ly 95 %
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SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

C

Job No.

ert. No. : ACL22027

: VC6SAC0040

Pages 1 20f8

Calibration Proccdure : CP-AC-01

Calibration Method :

This cquipment was calibrated by based on {EC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

For tests results of cach irems were made by observation of each Instraments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Seria) No. Cert, No, Dug Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
‘Waveform Generator 33511 MYS52302742 F-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 BP. 05/0264  10-Feb-22
Digital Multimcter 3M61A MYS3 76 BP. 03/0264 - 08-Fcbh-22
Digital Muhimeter 34461A MY60024233 1-15180725251-1  15-Scp-22
Programmable Atiennator MAT-1070 623100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977500 AA-1008-21 05-Fcb-22
Measuring Amplificr NA-42KA] 34560495 AA-3003-21 16-Feb-22

"his centificate is traceable to the intemational system of unit maintained a1 ;
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific aad Technological Research {TISTR),

QF-TS12-04-04-6206064

2. This result of calibration was found aceurate as shown on date and placc of calibration for this calibrated item only,
3.

1D No.: RYG_FS0493
Condition As Found ¢ GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO..

LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWA
BANGKOK. 10250 THAILAND.

G PHATTHANAKAN, KHET SUAN LUANG,

Location : -

Ambient Temperature : (23.0%3) “«C
Pressure : (1013 +3) kPa
Relative Humidity : ( 500 £20) %

Reecived Date 05 JANUARY 2022

vexr o one 101123

£
4
£
E
H

Calibration Date :
Date of Issue :

10-12 JANUARY 2022
13 JANUARY 2022

Catlibrated by :

Approved by :

Nathakorn Pisutpaisan

{ Thanakui Petchurai )

This centi is issued in

with the requirements ol ISOAEC 17025 standard, may not be reproduced

other thas in full, exeept with the prior written approval of the head of Catibration Laboratory.

Qr-T812-04-04-026664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22027
Job Ne. : VC65AC0040
Pages : Jof§

Bi v.of Measurement Result ;
Uncertainty | Afaximum-permitted
Paramcter Pass | Fail uncertainty of
(4B} iy
measarement (AB)
1. Absolute sensitivity v - N/A
2. Self-generated noise v - 02 NIA
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 03 0.6
8000 Hz v 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v - 0.3 0.6
For >4 kHz 0 10 kHz v - 03 0.7
For> 10 kHz 1o 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level lincarity on the reference level range v - 0.2 0.3
8. Level linearity inchuding the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 02 033
11, Overload indication v - 0.2 0.25
12 High level stability v, “ 0.1 0.1

OV S 25020064

A LA



SITHIPORN;

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL22027
Jab No. : YC65AC0040
Pages H Jof8
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 939 0.0 0.3

2, Self-generated noise
2.1 Normal test

Mcasured Value

{(dB)

14.8

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

Frequency Mecasurcd value
Weighting (dB}
A - weight 9.9
C - weight 16.9
Flat 22.6

ORN;: SITHIPORN ASSOCIATES CG.,LTD.
i CALIBRATION LABORATORY

Continuation of Calibration Certificate

3. Acoustical signal tests of frequency weightings

Meter frec-ficld acoustic responsc at a fevel of 84 dB

Frequency Deviation from varjous frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight .
Limits
125 04 0.4 0.4 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -1.2 -1.1 -1l +5.0
QF-TS12-04-04-020664 /W\
/\ -

SITHle RN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level finearity on the reference level range

Cert. No. : ACL22027
Job No. : YC65AC0040
Pages  : 6nf8

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 =11
135.0 135.1 0.1 *1.1
134.0 134.1 0.3 + 1.1
133.0 133.0 0.0 ERNI
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 =11
129.0 129.0 0.0
1240 124.0 0.0
119.0 119.1 0.1
114.0 114.0 0.0
109.0 109.0 0.0
104.0 104.1 0.1
99.0 99.0 0.0
94.0 94.0 0.0
§9.0 89.0 0.0
84.0 84.0 0.0
79.0 79.0 0.0
74.0 74.0 0.0

69.0 69.0 0.0
64.0 64.0 0.0
59.0 59.0 0.0
54.0 54.0 0.0
49.0 49.0 0.0
44.0 44,0 0.0
39.0 39.0 0.0
34,0 340 0.0
30.0 0.0
29.0 0.0
28.0 0.0
27.0 0.0
26.0 26.1 0.1
25.0 25.1 0.1 =1,]

QF-TS12-D4-04-020664

Cert. No, : ACL22027
Job No. : VC65AC0040
Pages : 50f8
4. Efectrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,
Frequency Deviation from various frequency weighting response curve (dB)
(He) Flat Coweight | Atweight Aecepunce
: Limits
63 0.1 -0.1 0.1 £2.0
125 0.0 0.0 -0.1 £1.5
250 0.0 0.0 -0.1 1.5
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
3000 0.0 0.0 0.0 =5.0
5. Frequency and time weightings at 1 kHz
5.1 Freguency weightings at 1 kiiz
Measured Deviated Acceptance
Frequency Vahue Value Limits
Weighting (dn) (dn) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 £0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at § kHz
Measured Deviated Accéptance
Frequeney Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0
Leq 94.0 0.0
6. Long - term stahility
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (d) (dB) (dB) (d)
A - weight 94.0 94.0 0.0 %03

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

: ACL22027
1 VC65ACO040
: Tof8

Cert. No.
Job No.
Pages
8. Level linearity including the level range control
Anticipated Mcasured Deviated Acceplance
Range Vaiue Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94,0 94.0 0.0 1.1
9. Tanc burst response
Time Tone burst Anticipated Mecasured Deviated Acceptance
duration, Tb Cycle Value Valuc Value Limits
Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1
Fast 2 8 117.0 116.9 -0.1
200 800 134.0 134.0 0.0
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.8 -0.2
SEL 2 5 108.0 107.9 -0.1
200 800 128.0 128.0 0.0
10. Peak C sound Jevel
Nomber of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) {dB}) {dB) {dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.0 -0.4 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 1330 133.0 0.0 -
Paositive half eycle 1354 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 =2,0
QF-TS12-04-04-020664
a
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

1 ACL22027
: VC65AC0040
: Bof8

Cert. No,
Job No,
Pages
11. Overload indication
Mecasured value { dB ) Deviated ‘Acceptance
Positive Negative Value: Limits?
onc-half cycle | one-haif cycle {dB) (dB)
89.6 89.6 0.0 215
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at inal Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reporied uncertainty is based on s standard uncenainty multiplicd by coverage factor k =2

or any value {ollowing calcula

,providing a lavel of confid of

End ol Calibration Certificate

QF-TS1 2-04-04-020664

1y 95 %
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
crame CALIBRATION LABORATORY

Continuation of Calibration Certificate

A~

Calibration Procedure © CP-AC-01

Culibration Method :

Cert, No. : ACL22028
Job No, : YC65AC0040
Pages 2008

This equipment was calibrated by based on [EC-61672-3 (2013) Standard for sound level meter (SLM).
The S1.M had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard lnstruments.,

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

Condition of this result of calibration :

1. Reference Standard Instruments ©

Instrument Model Serial No,
Waveform Gencrator 33210A MY48017076
Waveform Generator 33511B MY52302742
Digital Multimeter 33461A MY5322014
Digital Multimeter 33461A MYS53220076
Digital Multimeter 34461A ALY60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplificr NA-42KAT 34560495

3. This cerificate is traceable to the intemational system of unit maintained at @
3.1 National Institute of Metrology {Thailand).
3.2 Thailand Institute of Scientific and Technological Research {TISTR).

QF TS 2-04-14-020603

.BP. 0370264
1-15180725251-1
1500-07774E
AA-1008-21
AA-3003-21

Due Date
10-Feb-22
10-Feb-22
10-Feb-22
08-Feb-22
15-Sep-22
08-Mar-22
05-Feb-22
16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

ol

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Bangpiud Bangkok 10700 THAILARD.

Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http.//wwwisithiphomn.com

NSC-TISI-TIS 17025
CALIBRATION 0334

Calibration Certificate

Equipment :
Manufacturer :
Modei :

Serial
1D No.:

RION

Condition As Found ¢ GOOD

Customer :

SOUND LEVEL METER

NL-42/ Microphone UC-52 / Preamplifier NH-24
00900073 / 188466701735
RYG_FS0494

Cert. No. : ACL22028
Pages ¢ lof8

ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location ¢ -

Ambient Temperature ; (230 %3)
Pressure : (1013 =3 )
Relative Humidity ¢ {500 £20 )

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

05 JANUARY 2022
10-12 JANUARY 2022
13 JANUARY 2022

“C
kPa

%%

(

Nathakom Pisutpaisan

Thanakul Petchurai

T

This cenificate is issued in accordance with the requirements of ISOAEC 17025 standard. may not be reprodiced

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

QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,LTID.
CALIBRATION LABORATORY

Contnuation of Calibration Certificate

Summary of Measurement Result ;.

Ceri. No. : ACL22028
Job Na. : VC6SACO040
Pages : 3ofg

Uneertainty | Maximum-permitted
Parameter Pass | : Fail uncertainty of
(aB) §
measurement (dB)
1. Absolute scasitivity v - 0.2 NA
2. Self-gencrated noise v - 0.2 NA
3. Avoustical signal tests of frequency weightings
125 Hz v - 0.3 06
1000 Hz v - 03 0.6
8000 Hz v - 0.3 0.7
4., Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v - 3 0.6
For >4 kHz to 10 kHz v 0.7
For> 10 kHz 10 20 kHz - - - 1.0
5. Frequency and time weightings at [ kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference fevel range v - 0.2 0.3
8. Level finearity including the level runge control v - 0.2 0.3
9. Tone burst response v - 0.2 03
10, Peak C sound Jevel v - 02 035
11. Overload indication v - 0.2 025
12, High feve! stability v - 0.1 0.1

OFTSI2-04-04-00006

o EL



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD. SITHI P%’) RN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert.No. :  ACL22028 Cert. No. : ACL22028
JobNo. : VC6SAC0040 Job No. : VC65ACOD40
Pages dol8 Pages @ Sof8

4. Electrical signal tests of frequency weightings
Resuit of calibration ;

Weighting network response with relative to 1 kiz.

1. Absolute sensitivity

Frequency Deviation from various fréguency. wejghting response curve (dB)
Refercnce Measured g Acceptance (Hz) Flat Crweight Awd ght sl Acceptance

Acoustic Signal Value Deviation Limit Limits

(dB) (dB) (dB) (dB) 63 -0.1 -0.1 -0.1° 2.0
93.9(93.96) 93.9 0.0 0.3 125 0.0 0.0 -0.1 SELS

250 0.1 0.1 -0.1 %15

2. Self-generated noise 500 00 00 01 £1.5
2.1 Normal test 1000 0.0 0.0 0.0 1.0
Measurcd Value 2090 29 0.9 0.9 29

(dB) 4000 0.0 0.0 0.0 3.0

14.8 8000 0.0 0.0 0.0 =5.0

2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5. Frequency and time weightings at 1 kHz

Frequency Measured value 5.1 Frequeney weightings at | kHz
Weighting (dB)
" Mcasurcd Deviated Acceptance
A chg}" 116 Frequency Value Vaiue Limits
C - weight 17.8 Weighting (d8) (dB) (dB)
Flat 25 A - weight 94.0 00
C - weight 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings Tiat 92.0 00 102
Meter frec-ficld acoustic response at a fevel of 84 dB
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at } kHz
{Hz) Flat Cweight Aweight ACC?P‘-HNCC ) Measured Deviated ' | Acceptance
Limits Frequency Value Value Limits
125 0.1 0.2 0.2 1.5 Weighting (dB) (dB ) {dB)
1000 00 0.0 00 140 Fast 94.0 0.0
3000 0.0 0.1 0.1 +5.0 Slow 940 0.0 o1
Leqg 94.0 0.0 £0.1
6. Long ~ term stability
S1M Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.3
QF-TS12-04-04-020664 QF-TS12-04-04-020664
> 2L = 27
S IT HIiP< )R N SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY prett CALIBRATION LABORATORY
Continuation of Calibration Certilicate Continuation of Calibration Certificate
Cert. No. : ACL22028 Cert. No. : ACL22028
Job No. 'C65AC0040 Job No, : VC65AC0040
Pages : 6of8 Pages 1 7of8
7. Level lincarity on the reference level range 8, Level linearity including the level range control
Anticipated Measured Deviated Aeceptance Anticipated Measured Deviated Acceplance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
1370 137.0 9.0 11 Auto 94.0 94.0 0.0 1.1
136.0 136.1 0.1 =1.1
135.0 135.3 0.1 +1.1 9. Tone burst response
134.0 1341 0.1 x1l Time Tone burst Anticipated | Measured Deviated | Acceptance
133.0 1330 20 211 duration, Tb Cycle Value Value Value Limits
1320 132.0 0.0 £11 Weighting (ms) (dB) (dB) 8) (dB)
1310 1310 0.0 #3. 0.25 1 108.0 107.9 -0.1 1.55+5.0
129.0 129.0 0.0 =11 Fast 2 8 117.0 1169 0.1 10525
1240 1240 00 211 200 800 134.0 134.0 0.0 +1.0
1120 119.1 0} #11 2 8 108.0 108.0 0.0 1.5:-5.0
140 141 0.1 211 Slow 200 500 1276 1276 00
109.0 109.0 00 =11 025 1 99.0 98.8 0.2
1040 104.1 o1 =1l SEL 2 8 108.0 107.9 0.1
99.0 99.0 0.0 =11 200 800 128.0 128.0 0.0
94.0 94.0 0.0 =11
89.0 89.0 0.0 = 1.1
$4.0 $4.0 0.0 211 10. Peak C sound leve)
2.0 2.0 00 211 Number of cycle Anticipated Measured Deviated Acceptance
740 74.0 00 #11 in Value Value; Lepeak; Value Limits
890 9.0 90 AR test signal (dB) (dB) (dn) (an)
40 64.0 00 211 Continuous 133.0 133.0 0.0 -
9.0 39.0 0.0 211 Onc 1364 136.4 0.0 =30
54.0 54.0 0.0
490 490 00 Number of cycle Anticipated | Measured Deviated Acceptance
430 340 20 in Value Value Yalue Limits
20 20 00 tost signal (dB) (dB) (dB) (dB)
34.0 34.0 0.0 LR -
Continuous 133.0 133.0 0.0 -
30.0 30.0 0.0 + 1.1 b =
0 0 s PRI Pasitive half cycle 135.4 135.1 -0.3 2.0
Negative haif cycle 1354 135.1 -0.3 2.0
28.0 28.1 0.1 + 1.1
27.0 27.1 0.1 =11
26.0 26.1 0.1 £ 1.1
250 25.1 0.1 BN

QU-TS12-4-04-020664 . QF-TS1 2-04-04-020664 /ZL
.
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SIT H IPDORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22028
Job No. : VC65ACO040
Pages : Bof8

11. Overload indication

Measvred value { dB ) Deviated Avceptance
Positive Negative Value Liﬁiis
one-halfcycle | one-half cycle (dB)" (dB)
89.5 89.7 0.2 =15

12, High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at nitial 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 unceriainty mujtiplied by coverage factor § =2

or any value

oviding a lavel of of approximately 95 %

e End of Calibration Certificate

QF-TS12-63-04-020604

= L7

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL22029
Job Na, : VCG5ACH040
Pages : 208

SITHIPRN -

Calibration Procedure : CP-AC-01
Calibration Method ¢

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound Jevel meter (SLM).
The SLM lhiad tests to Acoustical and Electrical signal tests of ighting with Anechoie chamber and Reference

q! 2

Standard Instruments,

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

Condition of this result of calibration :

1. Reference Standard Instruments ©

Instrument Model Serial No, Cert. No, Due Date
Wavelorm Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461 MY, 0104 EEL.BP. 05/0264 - 10-Fcb-22
Digital Multimeter 33461A MY53220076 BP. 0370264 - 08-Fcb-22
Digital Multimeter 34461A MY60029273 1-15180725251-1°  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 0B8-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Mcasuring Amplifier NA-12KAL 34560495 AA-3003-21 16-Feb-22

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 J system of unit maintained ar:

3.1 Natinmal Institate of Metrology {Thailand}.

3.2 Thailand Institute of Scientilic and Te 1

il Research {TISTR).

QF-TS) 2-04-04-020664 Py
VAV A

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Rd, Bangbumry, Ba ngplud Bangkok 10700 THAILAND.
Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-c

RSC-TISI=TIS 17025
com hitp//wwwsithiphomcom &

S

ITHI

Cert, No. : ACL22029
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL ME
Manufacturer : RION o
Model : NL-42/ Microphone UC-

Serial No.: 00900074 / 188467701736
ID No.: RYG_FS0495 o
Condition As Found : GOOD

ALS LABORATORY GROUP {THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWALENG PHATTHANAKAN, KHET SUAN LUA}\G
BANGKOK, 10250 THAILAND.

Customer :

Location :

Ambient Temperature (23.023) C
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 £20) %

Received Date @
Calibration Date :
Date of Issue :

05 JANUARY 2022
10-12 JANUARY; 2022
13 JANUARY 2022

Calibrated by : Hathakomn Pisutpaisan

e

{ Thanakul Petchurai

Approved by :

This cenificate is issued in accordance with the requirements of ISOAEC 17025 standard. may not be reproduced

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

QF-T812-03-04-620664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22029
Job No. : VC6SACU040
Pages : 3of§

Summary of Measurement Result ;

Uncertainty Maximum-permitted
Parameter Pass |- Fail uncertainty of
{aB) N
measurement (dB)
1. Absolute sensitivity v - NiA
2. Self-generated nojse v - 0.2 NiA
3. A tical signal tests of frequen: ighting
125 He v - 03 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz o 4 kHz v - 03 0.6
For>4 kHe t0 10 kHz v - 0.3 0.7
For> 10 kHz 1o 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level lincarity on the reference leved range v - 0.2 0.3
8. Level lincarity including the level ronge control v - 2 0.3
9, Tene burst response v - 0.2 0.3
10. Peak C sound Jevel v - 02 035
}i. Overload indication v : 02 0.25
12, High level stability v = 0.1 0.1

DETEI20403 G100

= B



SITHIPORN;

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22029
Jobh No. : VCG5ACO0040
Pages 408
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signat Valu¢ Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Seif-generated noise
2,1 Nonmal test

Measured Valuc

(dB})

14.2

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

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 174
Flat 233

3. Acoustieal signal tests of frequency weightings

Meter frec-field acoustic response at a leyel of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weighit Accfm‘m‘cc
Limits
125 0.2 0.2 0.2 +1.3
1000 0.0 0.0 0.0 & 1.0
8000 -0.8 0.7 -0.7 +5.0

QF-TS12-04-04-20664

SITHIPORN

7 .

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuarion of Calibration Certificate

SITHIPDRN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continunation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network respanse with relative to | kHz,

Cert. No, : ACL22029
Job No. 1 VC65AC0040
Pages : 50f8

5. Frequen

6. Long - term stability

Frequency Deviation from various frequiency, weighting response curve (dB)
(Hz) Flat Coweight |1 Acweight Aeeeptance
i = Limits
63 -0.1 -0.2 0.0 2.0
125 -0.1 0.9 0.0 =13
250 0.0 0.0 -0.1 =1.5
500 0.0 0.0 -0.1 =13
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 0.1 0.1 +5.0
cy and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 0.2
Flat 94.0 0.0 £0,2
5.2 Time weighting at 1 kHz
Mcasurcd Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) {dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 = 0.1
Leq 94.0 0.0 +0.1
SLM Display | SLM Display |  Deviated Acceptance
Frequieney at initial at final Value Limits
Weighting (dn) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-T812-14-04-020664

SITHIPS

DRN;

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

o .

7. Level lincarity on the reference level range

Cert. No. : ACL22029
Joh No. : VC65AC0040
Pages : 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 %L1
135.0 135.0 0.0 =1.1
134.0 134.0 0.0 £1.1
133.0 133.0 0.0 =11
132.0 132.0 0.0 1.1
131.0 131.0 0.0
129.0 £29.0 0.0
124.0 124.0 0.0
119.0 119.0 0.0
114.0 114.0 0.0
109.0 109.0 0.0
104.0 104.0 0.0
99.0 99.0 0.0
94.0 94.0 0.0
89.0 89.0 0.0
84.0 §4.1 0.1
79.0 79.0 0.0
74.0 74.1 0.1
69.0 69.0 0.0
64.0 64.0 0.0
59.0 59.0 0.0
54.0 540 0.0
49.0 40.0 0.0
44.0 44.0 0.0
39.0 39.0 0.0
34.0 34.0 0.0
300 29.9 -0.1
29.0 28.9 -0.1
28.0 28.0 0.0
27.0 27.0 0.6
26.0 259 0.1
25.0 24.9 -0,1

QF-TS$12-04-04-G20664

o L

Cert. No. : ACL22029

Job No. : VC65AC0040
Pages : 7of8
8. Level Hinearity including the level range contral
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
Y. Tone burst response
Time “Tone burst Anticipated Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (d48)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.03-2.5
200 800 1340 134.0 0.0 £1.0
2 8 i08.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 +1.0
0.23 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8§ 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Mcasured Deviated Acceplance
in Value Value, Lepeak Vahic Limits
test signal {dB) (dB) {dB) (dB}
Continuous 133.0 133.0 0.0 -
One 136.4 135.8 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Paositive half cycle 135.4 135.1 -0.3 +2,0
Negative iwlf eyele 135.4 135.3 -0.3 +2.0

QF-TS12-04-04-020603

o LR



SITHIPODRN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22029
Job No. : VC65AC0040
Pages : Bof8
11. Overload indication
Measured value (dB ) Devigted Acceptance
Positive Negative Value Limits,
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 =L5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dn) (dB)
A - weight 137.0 137.0 0.0 +0.3
The reported uncertainty is based on a standard uncertainty multiplicd by coverage factor & =2

or any valuc following iding a lavel of confid: of approxil ty 95 %

e End of Calibiration Certificate

QF-TS12+10:4-020664

7o A

S lT H IPORN; SITHIPORN ASSOCIATES CO,LTD.

e

T CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22181
Job No. : VCG5AC0077
Pages s 20f8
Calibration Procedure : CP-AC-01

Calibration Methed :
This equipment was calibrated by based on JEC-61672-3 (2013} Standard for sound level meter (SLM),

The SLM bad tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

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

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

Instrument Madel Serial No, Cert. No,
Waveform Generator 332104 MY48017076 EF-0007-22
‘Waveform Generator 335118 MY52302742 LF-0008-22
Digital Multimeter 33461A MY33220104 EEL.BP. 0470265
Digital Multimeter 33461A MY53220076 EEL.BP, 03/0265
Digital Multimeter 34461IA MY 6002427 EEL.BP. 05/0263
Programmable Attenuator MAT-1070 62100114 EF-0009-22
Condenser Micraphone 4180 2977900 AA-1013-22
Measuring Amplifier NA-42KAl 34560493 AA-3005-22

Dug Date
04-Feb-23
04-Feb-23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feh-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated jtem only.

3. This certificate is traceable to the international system of unit maintained at :
3.1 National Institute of Metrology {Thailand),
3.2 Thailand Institote of Scientific and Technelogical Research {TISTR),

QF-TS12-(3-04-020664

- 2l

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sitinthorn Rd,, Bangbumru, Bangplud Bangkok 10700 THAILAND. ‘WSC-TISi-MS 17025 "
Tel0-2435-8800 F2x.0-2433-1679 e-mail:cal-center@sithiphom.com hitp/iwww.sithiphomeom — CAUBRATION 0334

Cert. No, : ACL22181
Poges : 1of8

Calibration Certificate

Equipment : SOUND LEVEL ME"I’ER

Manufacturer : RION

Model : NL-42/ MicrophoneUC 53/ Pfeamphf' fier NH-24

Serial No.: 00873057 7 171591 1'7:333

ID No.: RYG_FS038}

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (FHAILAND) CO,, LTD,

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

i

Location : -
Ambient Temperature : (23023} °C
Pressuore ; (1013 £3) kPa
Relative Humidity : (500 220 ) %
Received Date : 22 AUGUST 2022
Calibration Date : 26-31 AUGUST 2022
Date of Issue : 02 SCPTEMBER 2022
Calibrated by : Nathakom Pisutpaisan

Approved by : / /m\/

{  Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISOJEC 17025 standard, may not be reproduced

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

QF-TS12-04-U3-020664

S ITH ! PO R N SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. : ACL22181
Job No. : VC65AC0077
Pages : 3of8

Summary of Measurement Result ;-

Uncertainty | Maximum-permitted
Parameter FPass Fail uncertainty of
(aB)
: measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2, Self-generated nojse v - 02 NA
3. Acoustical signal tests of frequency weightings
125 Ha v - 0.3 0.6
1000 Hz v - 03 0.6
8000 Hz v - 0.4 0.7
4. Electrical signal tests of frequency weightings
For 10Hz o 4 kHz v - 03 0.6
For>4kHzt0 10 kiHz v - 03 0.7
For > 10 kHz to 20 kHz - - - 10
5. Frequency and time weightings at 1 kliz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
&. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 02 035
11. Overload indication v - 0.2 0238
12. High level stability v = 0.1 0.3

QE- TSk
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22181

Cert. No. : ACL22181

Job No. : VCG5AC0077 Job No. : VC65AC0077
Pages : dof8 Pages @ Sof8
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 weighiting response curve (dB)
Reference Measured: - Acceplance (Hz) Flat C-weight . A’-’We"ight Aco?pljancc
Acoustic Signal Valie Deviation Limit L Limits
(dB) (dB) (dB) (dB) 63 -0.1 -0.1 01 2.0
93.9 (93.95) 939 0.0 =0.3 125 -0.1 0.0 0.1 A15
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 00 00 00 20
(dB) 4000 0.0 0.0 0.0 3.0
154 8000 0.0 0.0 0.0 5.0
2.2 The microphene of the sound ievel meter was replaced by electrical signal input device. 5. Frequency and time weightings at 1 kHz
Frequency Measured value 5.1 Frequency weightings at 1 kHz
Weighting (dB)
- Measurcd Deviated Acceptance
A wchhl 120 Frequency Value Value Lirmits
C- \Ye:ghl 18.3 Weighting (dB) (dn) (aB)
Bt 210 A - weight 950 0.0 -
C - weight 94,0 0.0 £0.2
3. Acoustical signal tests of frequency weightings Flat 93.0 00 o2
Meter free-ficld acoustic response at a level of 84 dB
Frequency Deviation from varjous frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
(Hz) Flat C-wéight Acweight ACClﬂpl‘“ﬂUC Measured Deviated Acceptance
Limits Frequency Value Vahie Limits
125 02 0.2 02 =15 Weighting (dB) (dB) (dB)
1000 0.0 0.0 0.0 £ 1.0 Fast 92.0 0.0 .
8000 02 0.2 02 #5.0 Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
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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Cert. No. : ACL22181 Cert. No. : ACL22181
Job No. i VC65AC0077 Job No. : VC65AC0077
Pages : 6of8 Pages  : 7of8
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance Anticipated Measured Devisted Acceptance
Value Value Value Limits Range Value Value Valueg Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.1 0.1 +1,1 Auto 94,0 94.0 0.0 *1.1
136.0 136.1 0.1 1.1
135.0 135.1 0.1 +1.1 9. Tone burst response
1340 1341 0.1 211 Time Tone burst Anticipated | Measured Devizted | Acceplance
1330 133.0 0.0 1.1 duration, Tb Cytle Value Value Value Limits
132,0 132.0 0.0 + 1.1 Weighting (ms) (dB) (dB) (dB) (dB)
131.0 131.0 0.0 £ L1 0.25 i 108.0 107.9 -0.1 1.5;-5.0
1290 129.1 0.1 11 Fast 2 8 117.0 117.0 0.0 1.0;-25
124.0 124.1 0.1 AR 200 800 134.0 134.0 0.0 +1.0
1190 119.1 0.1 1.1 Slow 2 8 108.0 108.0 0.0 1.5;-50
114.0 114.1 o1 1.1 200 800 127.6 127.6 0.0 £1.0
109.0 109.1 0.1 1.1 0.25 1 99,0 98.9 0.1 53-5.0
104.0 1041 01 =1l SEL 2 8 108.0 108.0 0.0 1.0;2.5
99.0 99.0 0.0 =11 200 800 128.0 128.0 0.0 +1.0
94.0 94.0 0.0 =1,
89.0 89.0 0.0 +1.1
3.0 84.0 o0 11 10. Peak C sound Jevel
79.0 790 00 11 Number of cyele Anticipated Measured Deviated Accepiance
740 740 00 in Value  |Value, Lepeak]  Value Limits
69.0 69.0 00 test signal (dB) (dB) (dB) (dB)
640 640 00 Continuous 133.0 133.0 0.0 -
590 599 00 One 1364 1361 0.3 3.0
54.0 54.0 0.0
49.0 90 00 Number of cycle Anticipated | Measured Deviated | Acceplance
440 4.0 00 in Value Value Value Limits
39.0 390 00 {est signal (dB) (dB) (dB) (dB)
ggf) z;g %01 Continuous 133.0 133.0 0.0 -
Positive half cyele 1354 135.1 -0.3 +2.0
29.0 28.9 -0.1 -
Negative half cycle 1354 135.1 -0.3 2.0
28.0 28.0 0.0
27.0 26.9 -0.1
26.0 25.9 -0.1
25.0 25.0 0.0

e A
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Continuation of Calibration Certificate

11. Overload indication

Cert. No. : ACL2218%
Job No. : VC65AC0077
Pages : 8of8

Measured value { dB ) Deviated ““Acceptance
Positive Negative Valte Limits
one-half cycle | ape-half cycle {dB) ii(dB)
89.5 89.6 0.1 LS
12, High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits’
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

o Tontath

d of

or any valug ing alavel of I

- End of Calibration Certificate
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CERTIFICATE OF CALIBRATION

iSSUED BY Cirrus Research pic

DATE OF I1SSUE 07/09/21 CERTIFICATE NUMBER 162333

review ey Pt % ;

Cirrus Research plc
Acoustic House
Bridfington Road
Hunmanby

North Yorkshire
YO14 0PH

United Kingdom

Page 1 of 1

Test engineer:
Nigel Smith
Electronicatly signed:

ARERL-Y

doseBadge Reader

instrument
Manufacturer: Cirrus Research pic Serial Number. 73729
Modef Number:  RC:110A Notes:

Calibration Procedure

The tests were carried out in accordance with the requirements of IEC 60842:2003 where applicable.

Date of Calibration: 07 September 2021

Functionality Results

Calibration Resulits

Environmental Conditions

Pressure: 101.40 kPa
Temperature: 223°C
Humidity: 59.4 %
Notes

This cerlificate provides traceabifity of measurement to the St system of units and/or to urits of measurement realised at
the National Physicat Labaratory or other recognised national metrolagy institutes. This certificate may nof be reproduced
other than in full, except with the prior written approval of the issuing faboratory. The resuits wilhin this certificate relate
only to the items calibrated, The reported expanded uncertainty is based on a standard uncertainty multiplied by a

i S5%.

P y of

coverage factor k=2, providing a

ISSUED BY Cirrus Research pic

DATE OF ISSUE 07/09/21

CERTIFICATE OF CALIBRATION

CERTIFICATE NUMBER 162335

NEXT CAL. DATE ...

REVIEWEY ., q%""k’ff‘; 7
appROVED BY YA Oh—

Ao

|

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Page 1 of 1
Test engineer:
Nigel Smith
Electronically signed:

WD

doseBadge Reader

instrument
Manufacturer, Cirrus Research plc Serial Number: 89107
Madel Number:  RC:110A Notes:

Calibration Procedure

The tests were carried out in accordance with the requirernents of IEC 60942:2003 where applicable.

Date of Calibration: 07 September 2021

Functionality Results

Calibration Results

Environmental Conditions

Pressure: 101.40 kPa
Temperature: 224°C
Humidity: 80.2 %
Notes

This certificate provides traceability of measurement to the St system of units and/or to units of measurement realised at
the National Physical Laboratory or other recegnised national metrology institutes. This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
anly to the items calibrated. The reparted expanded uncertainty is based on a standard uncertainty multiplied by a

ge factor k=2, p g a g of appr 95%.
H 63/14-15,67/35-36, Soi Pelchkasem?,7/1, Petchkaserm Rd,
N/‘j — watthapra, Bangkohyoi, Bangisok 10600 Thaitand.
Y

Tel: (66) 02-8680812513 Mox: {66) 02-8680B60 wwwijiranatee.com

Equipment Name: Heat Stress Monitor
tanufacturer,: Delta0HM

Kodel HD32.2

Serizl No: 15020735

1D No: RYG_FS0231

Customer
Name: ALS isboratory group itharls!

Reference Used During Calibration
1.Standard Tempersture Probe Model: STS-100 ABCS,
s

2023

1 No.: 66768209, Du

e D4 June 2022

Cafibration Progecure
The temperature cahibration was dong by In-Houss

braton  method  as WICL-001  accon
nathed with standard 2
a e

ie yse was bay

o0 1T8-8G.

TH1000A MK

Censfizats No.: CL-134.65
Pagztof2

Recetved date: 27 Jul 2022
Calibration date: 3 Aug 2022
{ssue date: B Aug 2022

Catibration Condition
Termparstu c

Relatvg Hum

intemational sy
Institute of Ketrols
number: TT-0034-
231




¥ 63/14-15,67/356-36, Sot Petchkasem?,7/1, Peichkasem Rd,
N.%\.C watthapra, Banghohyal, Banghok 10600 Thailand. Z .
P eetn . Tel: (66) 02-8680812#13 Fax: {66) 02-8680860 www jiranatee.com CALBRAREH 3157

N

E 63/14-15,07/35-36, 5ol Petchknsem?,7/1, Petchkosem Rd, =
NAC Wotthapra, Bangkohyai, Banghok 10600 Thailand. ’"(,/’%\w N
Tel: (66) 02-86808 12§13 Pax: (66) 02-8680860 wwwjiranatee.com “Ctmioncas

Resuit of Calibration: [} without Adjustment 13 With Adjustient

Calibretion Range: 20-40°C

Cextificate Ho.: CL-134-65

Eunction:
ib probe Modelt HP3201.2 5/N: 15035050,

Tabie 1: This equipment was cornected with wet bul
Dimension: Diameter 14 mm. L2ngth 170 mm.

immersion Stondaxd It
Damh Reading Reading
{ram) 4] 4%
30 20.043 20.1
32 25,037 251
30 30.027 300
30 35.021 35.0
30 40.012 200

Table 2: This equipment was connected wih temperature probe Mo

meter 14 mm. Length 150 mas.

Dopth Reagding Reading

{rom} %% 18]
o 20.043 20.1
70 25.037 249
TG 20,028 29.7
70 35,021 345
70 40011 335

Table 3: This equipment was cormected wi
Oimensian: Diameter B mm. Langlh 170 mm.

immersion Suandard IS
Dapth Reading Beading
(mm} o (o
110 20.043 20.1
110 25037 251
110 30.028 30.1
110 35.021 35.1
110 40.012 40.1

YUG* : Unit Under Calibration

The reponied expanded uncertainty s based on standard uncentainty mul

providing a levet of confidence of approximately 95%.

% End of Certificate &

1t Globe thermometer prabe Moxdel:

Ertor
{0

01
0.1
0.1
0.1
0.1

Page 20f 2
Errer Uncanainty
Q) {a
01 0.099
0.0 0.14
0.0 0.14
0.0 0.099
0.0 0.099
dat; TP3207.2 S/N: 16083221
Ersor Unsertainiy
0 g+
01 0.099
01 0.008
0.3 0.089
05 0.099
05 0.099

: TP3276.2 S/N: 17023218

Uneenainty
o
0.08¢
0.099
0.099
0.099
0.099

Ripiad by a coverage factor =2

Equipment Name: Heat Stress Monitor
Manufacturer.: DeltaOHM

Model HO32.2

Serin! No; 15020738

1D No: RYG_FS50232

Customar
Name: ALS lzheratory group {thaitand) Co.,Ltd.
I;ddress: 104 Phatthanakan 40, Phatthanakan

.. Khwseng Suan Luang, Khet Suan Luang,Bangkok
10250 Thasand, s panset

Reference Used During Calibration

1.5tandard Temperature Probe Medeh: STS-100 ASQD,
Seriai No.. 667662-09, Oue date: 23 Mar 2023
2.Digital Ternperature indicator Model: DTI-1000-A MK
1l, Seral No.; 671407-00591 Due date: 04 june 2022

Calibration Procedure

Tha temgperature calibration was done by in-House
cakbration method as WI-CL-001 eccording to
comparison method with standard digital temparature
ind:icator and standard temperature probe. The
temperature scale use was based on ITS-90,

Canificate No.:

L-135-65
Pogelof 2

Received date; 27 Jui 2022
Cafibration date: 3 Aug 2022
issua date: B Aug 2022

Calibration Condition
Temperature: (2323)°C
Relative Humidity: {55£15)%

Traceability

The measurement results are lraceable to the
international system of units (Si} through National
institute of Metology Thailand {NIMT) Cerlificaie
glimbm: TT-0034-22, Certificate nurmrber: ER-0032-

i€

!
i i LN !
LIHanATL A ATES T0 470 J

G3/14-15,67/35-36, Soi Felchhasem?,7/1, Pelchhasem Rd,
N,?%(H Walthapra, Banghohysl, Bangkoh 10600 Thaitand.
Tet: (66} 02-B680B12#13 Fax: (06} 02-BOBOBOU wwwiirenatee.com

» i
FALERATIGN C15T

Cerificate Mo (L 135 65

Page 2ot 2
Result of Catibration: ¥ without Adustment 1 Wath Agiustment
Calibration Range: 26 -40 C
notion;
ted with: wed B probe Moge A20L2 86 15027737
370
immerson ) g Erior Linganainty
ponty g ) 3
{mm) o
D,? 201 Ox C.029
.:-.’)‘ 252 01 0.186
:;5 201 [s34 0023
i 351 0.1 [eRs:5227
30 ag 0.1 0.089
h 160 s,
§L1u§m§ Wic Ersgr Ungantainty
Rcsgdmz Renging ¢ (8
[ (4]
20044 204 Q1 0.099
25037 248 0.1 G099
30.027 268 .2 3',03??
35021 346 0.4 0.693
apei2 385 0.5 0.098

Tebie 3: sngeted with Giobe thennome

5170

Modeh TRE276.2 §/N: 150313164

immarsien Simndsre
e Enar Unganainy
Roading o ce

{9
20043 01
23037 01
20027 0.1
35021 1
40013 01

gahbrated by H o Signatory:
L5 Mr. Sorawst Thi '
S ;‘?;L;r”af‘l:sidm ot § ji Mr. Parinya Booncharoen
N Lerisomphol | ; Cab:bration Degartment Manager
i N2
| IsA
T e .
A
THIS CERTFICATE REFOAT MAY NOT BE REPROCEDUCED EXCERT 49 FULL UNLESS PERMISSION FOR REPRODUCTION

“AS BEEN OBTANSD N WATING FROM THE LABORATORY.

63/14-15,67/35-36, Sai Petchkasem?,7/1, Peichhasem Re,
NAC Wallhspra, Bangkohyal, Bangkoh 10600 Thaitand.
. Tel: {66) 02-85680812413 Fax: (66) 02-8680860 www.jiranatee.cam

CL-01:65
Poge 1 0f2

Equipment Name: Heat Stress Konitar with Seasor
Manufacturer.; OgitaOHM

Model: HO32.2

Serial No: 18018311

D No: RYG_FS0356

Customer Recelved date: 10 Jal 2022
Name: ALS leboraiory group {thal ndj Co. Lid. Calibration date: 16 FEB 2022
Address; 104 Phatthanakan 40, Frait jssue date: 17 FEB 2022
ad.,Khwaeng Suao Luaeg. Khet Syan b
410250 Thasaad.

Calibration Condition
Temperature: {233} C
Relative Humididy: (952

Reference Used Duning Calibration

0 Temperatute Probe Model STS-100 AB00,
No. BET6B2.09. Due date: 25 Mar 2022
cicator Model: DT-1000-A MK
1 04 Jung 2022

Traceabitity

Calibzation Procedure

ment resulls are mceable lo the

ne temperature calibrabon was done by w-House The measw

caliration  method  as WECL 401 according 10 intecnational system of unhs S through Nationat

comparison method with stangerd digital tempearature institute of Mewoiogy Thaland (NIMTy Cerdificate

ingicator and  standard  tempgratura probe. The aumben TI-0038 21, Certifu numbzen ER-0032
21

temperature scaie use was based on ITS 0.

Calibrated by
1 #r. Sorawit Trhachniod
Aiss Orothat Winalyi

1. Parinya Ba

R H Czhbratian Denartme/m E:
NAC |

JIRANATE ASSOCIATES CO. LT,

— 8
E An%oved Signatory: .. ’&“(6




} 63/14-15,67/35-36, Soi Petchkasem?,7/1, Petchikasem Rd,
Watthapra, Banghokyai, Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: {66) 02-8680860 www.jiranatee.com

NAC

Result of G5
Catibration Range:
Function;

20 - 40°C

ration: [ without Adjustment 13 With Adjustment

Cedificate ho.: CL-019-65
Page2 cf 2

Table 1: This equipmient was connected with wet bulp prabe Mogel HP2201.2 §/N: 180214586,
Dimension: Diameter 14 ma. Lengih 170 mim.

with e probe Mod

Immersian
Depth
(mmj
30
30
30
30
39
Tahte 2 Tris equil was cle
Dimension: Dizmeter 14 mm, Lengls 150 mm,
immersion Standard
Repth Raaging
{mmy c
70 26051
70 24980
s 79817
0 34873
0 39.884

Table 3: This equipment s

connected with Globg thermometer probe Modal

Sirmensian: Diameter 8 mun, Length 170 mm,

[mmersion standacd
Denth Reading
{ram} [N+

1o 20054
110 25044
110 30036
110 35.029
130 40.029

ULC* : Unit Under Calibration
The reparied expanded vndenaf
avel of igence of approxin:

Result of calibration:-

Function: luminance Measurement
Standard Value
(Ix}
il
20
50
100
150
190

Function : Huminance Measurement
Standard Value
(x}
200
500
1000
1500
1800

Function: liuminance Measurement
Standard Value
()
2000
3000
4000
5000

(*) Without adjustment

JirabATE Ac

NAC

Range :
UUC* Reading

(Ix)

0.0

20.0

50.0
100.0
150.0
180.0

Range :
UUC* Reading
(Ix)
200
500
1000
1500
1900

Range :
UUC* Reading
()
1980
2990
3980
4980

SOCIATES 0O, 11,

1. TP3207,2 8/

@

oo

oo
W Qo

Emrer
Cc

{ } After adjustment

200

Error
()
0.0
0.0
0.0
0.0
0.0
0.0

2000

Error

(x)
0

oo oo

20000

Error

(Ix)
-10
10
-0
20

coooo

: TP3ZT76.2 57N 18020493,

Ungprisinty
[~

ke
O
L4}

@ @ @

g

fal

e
G
-

oo oo

D

Cert. No.: 22PH188
Page.: 2 0f 2

Uncerainty
{tlx)
0.060
0.26
0.65
1.3
20
2.5

Uncerainty
(tix)
28
6.5
13
20
25

Uncertainty
(1)
26
a9
52
85

Tha reporied uncenainty of measurement was based on a standard uncertainty muitiplied by
a coverage faclor k=2, providing 2 fevel of confidence of approximately 95 %

Uuc* = Unit Under Calibration.

-000-

S

a 1104092

#C s
Camanon ore?

Certificate of Calibration

Equipment : Lux Meter
Manufacturer: Tenmars
tAodel : TM-205L
Serial No: 190702480
1D Now: RYG_FS0471

Condition As-Received: Uszd hem
Recelved Date: 07 Aprit 2022

Calibration Date: 08 Aprit 2022

Reference: 2204-0185WSG
Ambient Temperature: (23 * 2} °C

Relative Humidity: (50 15)%

Procedure used: Calibraticn were conducted using In-house

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG, DANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9434

sy
s

P,

B

L

o
=S N
AN
R
et
CALKGRATIH £404

Certificate No.: 22PH188
Page: 10of2

This certificale may not be reproduced cther than in fult,
except with the prior written approvai of the head ef
Corporate Services 3; Equipment Calibration and Testing Services.

Submitted by:  ALS Latoratory Group (Thaltand) Ca.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Kawaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

CP-PHOt by against

luminor tensity standard lamp b3
method.

Canditien of this result of caiibration

*.Reference standards instumants @

d mathed) According 1o the inverse square faw measuremant

instryment Model Serial No, Certificate No. Dug Date
1) Photometry & Encorder LMguide 9,6 m 120RC003 B1-140006-1 30 Apr 2022
2) Luminaus intensity standard lamp OL FEL-U F-1543 TP-1020-21 02 tAay 2022

2.This result of calibration was made on requosted at the peint specitied by customer,

3.Test Equipment : Programmable Veltage/Curront Source { Medel : OLB3A, SN 1 16221394 ).

4.Test Equipment : liluminance Meter { Moda! : 51002, S/N : DBO123 ).

5.The cedificate is valid only to the item calibrated on date and place of

6.This Cenlification is racsablo to the internationat System of Unit maintained at-

-Naticral Instilute of Metrology Thailand {NIMT)

Callprated by :  Nivat Nitas
issue Dato :

20 Aprit 2022

TECHNOLOGY PROMOTION
CORPORAT
£305 PATTANAKARN ROAD 03 18

AN

SANG.

Approved Signatery :

ASSOCIATION (THAILAND-JAPAN)
ERVICES 3 EQUIPAMENT CALIBRATION AND TESTING SERVICES

TEL D2767.9K6037 FAX 8.3710.9088

{~TPhalincs Prabpaipal

{ }Nuntawat Khamshat

B 0285815

LANLL

NG BANGROK j2sir

s 2
cAuBRATION 802

Cert.No.: 22CH405
Page.: 1of3

Certificate of Calibration

Equipment :
Manufacturer :

Modet ;

Seriat No. :

D No.:

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

Submitted by :

Ambient Temperature :
Retative Humidity :
Calibration Frocedure :

Calibrated by :

Approved by :

(/) Matee Butiruea
{ ) Saithip Meangmai
{ )Warakomn Lemngagtrakul

issue Date :

The Uncertuinties are for a confidence probability of approximately 8

pH Meter
#etter Toledo

Seven Compact $220

i
104059460 REVIEW BY ,,..4V*f”*'”mf
RYG_END183
Used ltem APPROVED BY .

16 March 2022 £

et cac are )72 /23

17 March 2022

2203-0511DSC4

ALS Laboratory Group (Thaifand) Co.,Ltd.
Rayong Branch

616/10 Moo 5 T.Maenam Khu,

A Pluakdaeng, Rayong 21140, Thaitand

{25 £ 2.5) °C

{80 = 15} %

In - house method :

- CP-CHS by direct measurement wilh standard
voitage calibrator and direct measurement with
cerlified reference material {CRM)

- CP-CHB8 by comparison with standard thermometer

Warakorn Lerngagtrakul

m

Approved Signatory

22 March 2022

%

A 0037307



Cort.No.: 22CH405
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument  : -

instrument Seriai No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermometer 4982054 11DRCD44 2111209 26 Oct 2022

This certification is raceable to the Infernational System of Unit maintained at:-
- Traceable to National institute of Metrology {Thailand}, NIMT

2. Cetified i < The results are iraceable 1o Si through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No, Exp. date
pH 4.008 CPA chem 788995 01 Jan 2024
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 766824 04 Sep 2022

3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results

Function : mV Measurement

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actuai Reading Measurement factor
Calibration Input (smV) M
pH mV mV pH
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
S/N.: C104059460 7.000 0.00 -0.1 7.000 0.058 200
10.000 -177.48 -177.5 10.000 0,058 2.00

Waly, -

a 1100955

TECHNOLOGY PROMOTION ASSOCIATION (FHAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICE!
53474 PATTANAKARN ROAD 501 18, SUANLUANG, SUARLUANG, BANGKOK 10250 N

TEL. 0-2717-3000-24 FAX. 0-2719-948¢ o N3CTISETBITe2s
CALTURATION i3

Certificate of Calibration Certifiate No.: 226885
Page: 102

Equipment : pH Meter
Manufacturer: Mottier Toledo This certificata may nat ba reproduced other than in fuil,

except with the prior writien approval of the head of
Modal: SavanCompact 5220 Corparate Services 3. Equipment Catibration and Testing Services,
Serfal No.: C104059460
1D No.: RYG_EN0183

Condition As-Raceived: Used ltem

Receivad Date: 16 March 2022
Calibration Date: 21 March 2022
Reference; 2203-061105C Submitted hy:  ALS Labaratory Group {Thaitand) Co. Ltd. Rayong Branch

Amblent Temperature: (23 £ 2} °C
616/10 Moo 5 T.Maenam Khu, APluakdaeng, Rayong

21440, Thajland

Relative Humidity: (50%10)%

Procedure used: Calioration were using in-housa
method with Muiti-Product Catibrator.

CP-E17 According to direct measuromant

Conditien of his result of callbration
1.Reforenco standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Multi-Preduct Calibrator 55004 6440007 21E1444 a7 May 2022
2 This resuit of calibration was made on requested at the paint specified by customer.
2.The certificate is vafid only to the item calibrated on date and piace of catibraticn.
4.This Certification is traceable fo the Interationat System of Unit maintained at:-

-National Institute of Metrology Thaitand (NIMT)

REVIEW BY .0

NEXT CAL. DATE ...

%AFPRGVED By Lk

Colibrated by :  Pongsagomn Boonyapom Approved Signatory : “
Issue Date : 22 March 2022 [+ Phalinee Prabpaipat

[ ]Nuntawat Khamchai

[ }Pomitippa Tameyaku!

B 0284414

Cert.No.: 22CH405
Page.: 30f3
Calibration Results
Function : pH Measuremont
three buffers dard curve by using buffer nominal pH {(4,7,10}

Unit Under Standard pH Actuat pH | ActuaimV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement| factor
{mv) () &
pH Elecirode 4.008 4.010 1777 0.0046 2.00
S/N.: 1453404 6.982 6.988 3.6 0.0084 2.00
10.015 10.010 -172.8 0.0073 2.05

Function : Temperature Measurement
("} Without adjustment
This equipment was connecled with Temperature Probe;

- Model : inLab Expenl Pro-1ISM

- Serial No. 1453404

Dimension of probe;

- Length : 120 mm,

- Diameter : 12 mm,

- Immersion Depth : 100 mm,

Calibration Standard uuc* Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
{°c) (°c) (°C) {c) {(x°C) k
25.0 25.002 249 -0.102 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard unceriainty muttiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-000-

Waly, -

a 1100954

Cert. No.; 22E986

Page.: 2 of 2
Result of calibration :- {*} Without adjustment () After adjustment
Function:  DC voltage measurement Range: 2000 my
Standard Vaolue UUC* Reading Error Uncortainty
(mv) (mv) (mV) (£aV)
-200,0000 ~200.0 0.0 72
-150.0000 -150.0 0.0 69
~100.0000 -100.0 0.0 65
-50.0000 -50.0 0.0 62
0.0000 0.0 0.0 58
50.0000 50.0 0.0 62
100.0000 100.0 0.0 65
150.0000 150.0 0.0 69
200.0000 200.0 0.0 72
The reported uncertainty of measurement was based on a inty iplied by a
factor k = 2, providing a Jevel of confidence of approximately 95 %
*UUC= Unit Under Calibration.
-000-
O/ "
2 1101070
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Part of DK5SH Grou Part of DKSH Grou
Ceriificate No.: C06210159 Page 20f 3
Certificate of Calibration Celbration Resul:
Without Adjustment
Equipment: SPECTROPHOTOMETER Certificate No.: C06210159 Wavelength Accuracy (nm), The spectraf bandwidth of Std at 2 nm and UUC at 2 nm
Modet: ORB000 {ssued Date: 01 Aprif 2021 Standard Wavelsngth Unit Under Calibration Correction Uncertainty
Serial No. (or ID.): 1627845 (RYG_ENOG37) Job No.: KSPR2104738 418.61 418.4 0.2t 013
Manufacturer: HACH Page: 10f 3 538.66 538.7 -0.04 013
Condition: in Condition 637.98 628.3 -0.32 0.14
reviewsy [V Bdma 748.48 7287 -0.22 0.1e
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. {Rayon§ Branch) - 807.03 867.4 -0.37 0.14
APFROVED BY
616/10 Moo 5 T.Maenam Khu, Photometric Accuracy (Absorbanca)
AFluakdaeng, Rayong 21140, Thailand. NEXT CAL. DATE . Wovalength  Standard absorbanca  Unit Under Calibration Correction Uncartainty
0.0000 0.000 0.0000 0.0045
Environment Condition: Temperature 251  °C S 04 °C 0.5890 0.590 .0.0040 0.0045
Humidity 488 %RH 3.7 %RH #250m 0.7616 0.762 -0.0004 0.0045
1.0263 1.027 -0.0007 0.0045
Calibration Place: ALS Laboratory Group {Thailand) Co.,Ltd. (Rayong Branch) { Wet Chemisiry Lab } 0.0000 0.000 0.0000 0.0045
618/10 Moo 5 T.Maenam Khu, 0.5787 0.579 -0.0003 0.0045
APluakdaeng. Rayong 21140, Thailand. 440 nm 0.7442 0.744 0.0002 0.0045
1.0039 1.004 -0.0001 0.0045
Calibration By: Mr. Chattuphon Foithong 0.0000 0.000 0.6000 0.0045
Calibration Date: 01 April 2021 0.5292 0.530 -0.0008 0.0045
The Method used: in house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04 “som 0.6865 0687 -0,0005 0.0045
Traceability: This certificate is traceable to the CRM maintained by National institute of Standards and 0.9534 0.954 -0.0006 0.0045
Technology (NIST) through Starna Scientific Limited. 0.0000 0.000 0.0000 0.0045
The standard for Wavelengih Cerlificate No. 87146 and 87152 0.5468 0.546 0.0008 0.0045
The standard for Photometric Certificate No, 87220 and 87139 5461 nm 0.6957 0.895 0.0007 0.0045
The standard for Stray light Certificate No. 87163 and 87161 0.9991 0.998 0.0011 0.0045
The standard for Spectrat resofution Certificate No. 87173 . 0.0000 0.000 0.0000 0.0045

e —I— m 0.5851 0.584 0.0011 0.0045
- s 590 nm
/ S% 0.7238 0.723 0.0008 0.0045
s )}

3 10aRg onif defa

. 1.0957 1.004 0.0017 0.0045

- Chaﬁuém Foithang) senreet {Mr. Dumrong Bocnsopan) 0.0000 0.000 0.0000 0.0045
Person in charge Aulhorized signatory : ) : :

This corificate 13 issued b2 unifs o measurement Bosang 16 the Imemational Syster of Units (51, It povides raeastdly of measarement to miamaional of 535 nm 0.5692 0.568 0.0012 0.0045

national stendard of obxar secognzed nshonal standard labasatones. 0.6914 0.691 0.0004 0.0045
Trie measurement ynoartainty stated ix tha expanded unceranly wineh is cblaned fiom he standard uncenanty muliphed by ha coverags fatiot (k=3 ©

piovide a leve of toaficence of epproxmately 5% 1 is detetminad in accordance Guice 1o Exprestion of Unceasinty n Measwement (GUM} 1.0881 +.087 0.00%1 0.0045
Triese resulis may be afected by devations fiom epecified Cordiions. The fesults relate oy 10 he flems tosted, catiraied of sampisd. The fopon shatt nat be

repreducad wxcapt i full witvut sppeovat of SPC RT Co. Lid

W 1503 214K St

T AT 0197 $oa

5 RY 0. L10.
* ey oF e iy 60 ¥ 600Dy %8 57 faang’
timzsran i R, CES s reh G300 S
el Jel<
I\ I\
Part of DKSH Grou N " Part of DKSH Grou
Y
. ‘1um=s1aﬂauﬁmwm%anﬂﬁutnﬂaau
Certificate No.. C06210159 Page 3of 3
wawfiluan: KSPR2104738
Calbration Results: afinndasfia: SPECTROPHOTOMETER u; DR60CO wuiRaiadae: 1627845
Without Adjustment - -
n%$79dau (5uU) AgdaL {d9)
" 7 { ! 01 Apr 2021 5WN15ASIAGR 01 Apr 2021 wnuvg
Wavelength Standard absortance Unit Under Cafibration Carrection Uncertainty - -
und | Lnina dn@ | Ldng
0.0000 0.000 0.0000 0.0080
235 nm Ganeral
0.7307 0,730 0.0007 0.0080 —
1. AuENysanaias
0.0000 0.000 0.0000 0.0060 o - e o Y ; = o
257 nm " 2. anudwonn ( enstadtens, mulu-uamaia R
0.8516 0.850 0.0016 0.0080 0 — (ﬂ — ! g
" 3. #mg Ia - e 1958 (On-Off Swicth, 7
0.0000 0.000 0.0000 0.0080 o n o ) a
313nm 4. una {Keypad;
0.2836 0.285 -0.0014 0.0080 £ i 5 (Keypad) g
5. wu1aa {Display, Screen Contrast,
0.co00 0.000 0.0000 0.0080 a (Display, ) g
350 nm Spectrophotome,
0.6319 0628 0.0029 0.0080 - T
[} 0 6. useinlvivh {Battery Backup) >= 2.5 VDC [} m]
Stray light * [} 7. Famy WA (& fength Control} (] o
Standard: UUC: Wavelength (nm, UUC: Transmission {5 Abszorb n
ta cutof avelength (nm) misalon (4T) sorbanca (A) [} 8. mwmwnedu (Wavelength Check} [m] 656.1=656.1 nm
260.57+-0.11 om 260.6 8 1624 ) 9. wwauriwiaugs (UV < 3,000 hour) 0
392.03 +-0.11 nm 39z.0 5 1.824 @] 10, umasrindlauds (Visible < 5,000 hour) ]
The stray hight transmission reference is less thon 1.0 T{%) and absorbance is greater than 2.0 { A} = =] 11, <aeSavalniman1e {Carousel Module) [m]
pH Meler and Conductivity Meler
. 12, DiBaTnse { Electrode and Cannection Cable )
Spectral Resolution ] ] | ] s}
Nominal Concentration 0.02 % viv Peak Trough Ratio SBW 0 ] 13, sxAudrsasa1ulu Electrode {Level KCI ) 0 ]
Standard Wavelength { nm § 268.72 266.76 1.39 2.00 O O 14, diffaduraio Electrode (Dust Protection Hood) O O
UUC: Wavelength (nm) 268.2 266.1 O [w] 15, w§ubiinTnsm (Stand) [m] [m]
Std Absorbance ( A) 0.4616 0.2797 Turbidimeter
Absorbance { A} 0.416 0.300 =] 0 16, samrwgnfisngs {(No Sample) O ]
[} (=} 17, ssFuntsHasEINNYRSUE (>= 2.5 Tidu 3.0) ] [m]
* Catibration Marked " Nat TiSI Accredited " in this Centificate have been included for completeness, Autometic tirator
(] ] 18.  @nw Piston Burettes m] (m]
. H 19.  Functien Rinsing and Dosin
The End of Certificate B 1B - il o
[m] ] 20, sanmsFunaiazgdnsnolsina =] [m]

Wandgonunin .

Mr. Chattuphon Foithong

Service Engineer

Fn 178 2R e Sk gt 5198 $da

e s
. P
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Certificate of Calibration

N

N

”"/1/;\\\‘*\‘
A
ST 17023
Rkl
Equipment: SPECTROPHOTOMETER Cerlificato Ho.:  C06220464
dodeh DREO0O tesucd Date: 27 Seplember 2022
Seriz! No. (or D) 1627845 (RYG_EN0D3T) <Job No.: KSPR2212224
Wanufaciurer HACH Page: 1al3
Condion: In Condition
Customen ALS Laboratory Group (Thailand) Co.,Lt g-Eranch
616710 Moo 5 T.Maenam Khy, REVIEW BY ...

A.Pluakdaeng, Rayong 21140, Thailand. APPROVEDBY T2 ot

Envionmont Condifion:  Temperaire 234 °C s |nesorLme 2103124
Humidity 654  %RH % 32 R
Calbration Place: ALS Laboratory Group (Thailand) Co.,Ltd, {Rayong Branch) { Wet Chemistry )
616/10 Moo 5 T,Macnam Khu,
A.Pluakdaeng, Rayong 21140, Thailand,
Calibration By: Mr. Chattuphon Foithong
Calioration Date: 27 Scptember 2022
The Method used: In house method, CAL-W1-24, base on ASTM E 27508 and ASTM E 387-04
Tracsablity: This cartificate Is traceable to tha CRM malntained by National Instituts of Stendards and
Technology (NIST) through Stama Sclentific Limtted.
The dard for gth G No. 81418 and 81435
The standard for Phoiometric Certificata No, 61441 end 101038
The standard for Stray kght Certificatn No. 101041 end 101040
The standand for Specirel G No. 101037
%ﬂ
(Mr. Foithong) (3. Thalamghest Poungngam)
Perzon In charge Authorized signatory

Thia certificats ks lezusd the Unaa of measurement pecordng to I trdamationst Syviem of Uit (50, B provitas traoesbity of meesurement 1o nlsmationd er
rattonal standard of other neagnzed noional standurd kboratoniss,
Tra mearmment \nsartznly statd b o opanded wmcanzinly whish |5 ciizined Frem 0 siandard uncertslnty MitaZesd by D30 Coverngd facisr 02 ©

presido v boval of confifence of approximately BE%. B b otermined bn cocordiancn wih B Guids B Expresaien of Uncerizinty bn Measurement (GUR).
Theza resulls may bo afecied by dovations from TpesiSed conStiona, Tho Mosufs 16220 crdy 19 The Roms losted, capiod of mampted, The reped 2hall nal b
feproduoed orzed by Ll withoul eprovel of DKSH Tothnsiagy Liviied,
Vi fencssow o Tuiel v
DITHTe
2539 EaaITAM ERn N R oA 16250

2739 Puiurryil Rz, Bangiheh, Phgibaneng, Bangirok 10350
P 469 2250 O

Delivering Growth -~ in Asla angd Beyond. CALFM-C05-13; 20 ) 2622

DKSH

Ceriificsto No,: C06220484 Pagadof 3

Calibration Results:
Without Adiustment
Fhotomstrls Accuresy (Absorbanto)
Wavelength Stendsrd ebeorbanco Unit Under Calibralion Coroction Uncorlalnty
0.0000 0.000 0.0000 0.0080
235 nm
0.7423 0.744 -0.0047 0.0033
0.0030 0.000 0.0000 0.0080
257 nm
0.9602 0.861 -0.0001 0.0024
0.0000 0.c00 0.0000 0.0080
313nm
0.2895 0.282 -0.0025 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.83814 0.638 0.0001 0.0020
Strey gl *

Standend: cutcfi ULUC: Wavelength (nm) UUC: Transmissien (BT) Absorbancs (A)
280,67 +-0,11 nm 260.7 21 1.670
391,94 «/-0.11 nm 3918 1.7 1.770

Speciral Resslution *
Kominal Concentration 0.02 % viv Peak Trough Ratio 88w

Standard Wavetength {nm ) 268.80 266.63 139 2.00

UuC: Wavetength (nm} 268.2 286.1

Std Absorhonce ( A) 0.4810 0.3176

Abeorbance (A} 0.373 0.288

* Calibration Marked * Not TIS1 Accreciied ™ In this Ceriificate have been included for compiataness.

Tha End of Cerfificate

Vil ureamo maltulel ¢fin
CH5H Tecknziogy Lintsd

=)
2E3) Suitdasent R, Bongehak, Preaidanong, Bengiok 10200
7530

Delivering Growth - in Asiz and Beyond. CALFM-COT-13: 20 Ju! 2022

Certificate No.: C06220464 Paga2of 3

Calibration Results:
Without Adjustiment
Wavelength Accuracy (nm), Thoe spectral bandwidth of 8id 512 nm and UUC &22 nm
Slandand Wavelength Unit Under Calibration Caomection Unczrialnty
418.61 4184 D21 0.14
530.66 536.7 0.04 0.14
£637.98 6383 -0.32 0.14
74848 740.8 0.32 0.14
807,03 20V.4 -0.87 0.13
Photomsiris Assuresy (Absorbancs)
b Unit Under Calibration Correction Uneartalnty
0.0000 0.000 0.0000 0.0045
0.5805 0.583 -0.0025 0.0045
420 nm
0.7334 0.737 -0,0035 0.0045 |
1.0534 1.057 -0.0038 0,0045
0.0000 0.000 0.0000 0.0045
0.5503 0.553 -0.0027 0.0045
440 nm
0.7179 0.720 -0.0021 0.0045
1.0312 1.034 -0,0028 0,0045
0.0000 0.000 0.0000 0.0045
0.5024 0.508 -0.0036 0.0045
485 nm
0.6683 0.672 -0.0027 0.0045
0.9604 0.584 -0.0035 0.0045
0.0000 0.000 0.0000 0.0045
0.5168 0.518 -0.0022 0.0045
54¢.1om
0.8803 0.591 -0.0007 0.0045
0.9804 0.582 -0.0016 0.0045
0,0000 0,080 0.0040 0,005
0.5525 0554 -0.0015 0.0045
580 nm
0.7175 0.718 -0.0005 0.0045
1.0201 1.091 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.5367 0,538 -0.0013 0.0045
835 nm
0.6847 0.685 ~-0.0003 0.0046
0,9823 0.833 -0.0007 0.0045
Vidn Sy maTaled $vla
TR Technology Linies

2
TTID Sutuamyt Rend, Bargatd, Phvaidiensng, BLaghss 10280
769

Delivering Growth - In Asla and Beyond. CALFI-C03-13: 20 Ju 2022

DKSH

Juasndaudntadasindeinaoy
el KSPR2212224

afiewntasio: SPECTROPHOTOMETER 4w DR600O wnmasietay; 1627845
neartin (§u) Ra7viDY (79)
27 Sep 2022 TwnsRsIadn 27 Sep 2022 g
Und | bidnd Und | aind
Ganeral
@ o 1. avwAuysoiedes o
m o 2. v ( Zaelafeune, mutu-uonwion) @ o
= =] 3,  #ma On - Wa wos (On-Of Swicth) =) =)
B | o 4. slunn (Keypad) @ ! o
@ | o | 5 i (Display, Screen Contrasy 2 | O
Spegirophotomster
o 0 6. uasiilih (Battery Backup) »= 2.5 VDC =} o
o o 7. YuurieAln (Wavelengih Contro) o O
2] O 8. mowumafu (Wavelength Chodk) =) O | 68516861 nm
=2 a 9. uvmotufaust (UV < 3,000 hour) @ o
@ O 10, uwssriufiauds (Visible < 5,000 hour) ] [u]
= =) 1. sasimauiioune (Carousel Modulo) @ ]
pH Meter and Conductivily Meter
[w] ju] 12.  diaTvan ( Electrode and Connection Cabie ) [m] =]
[m] ) 13, seAugrsacatutu Electrode (Level KC1) [m] [m]
[m] ju] 14, dnflafutkaw Electrode (Dust Protection Hood) [a] [m]
m] |u] 15, evhdifiaTvia (Stand) [s] [m]
Furbidimeter
] =} 16 amamiuilhga (No Semple) o )
o] o} 17, ashunsiosaesowuss (>= 2.5 Liviu 3.0) =] o)
Automatic Grstor
) fu] 18.  @nm Piston Bureties [m] 0
] [u] 19.  Function Rinsing 2nd Dosing jm] [}
o o 20, suwvessusuarginanilsnay o =)
nbatonialy
Mr. Chattuphon Folthong
Service Enginasr
S

253 Mz eTYRHTIN T eenmare 10200
2TTT Sk s, Bz, Pasethanang, Basgid 15280
Prans: 58 208 1R

Dedivering Growrth - In Asla and Bayond, CAL-FI-R31-03: 20 Ju) 2027



RYG_EN0184

Metrological Center
=3

B, SC1 ECG Services Company Limite
@) SCG
é:&“ ,;/,’% 33/2 Moo 3, T.Banpa, AKaengkhoi, Saraburi 18170, Thailand.

Saraburi Tel: +66 3627 3096 Fax @ +66 3627 3100
Bangkok Tet: +668 9205 6851 , +669 8247 2360

Website : www.scieco.co.th E-tdall : calibrate@scg.coth

Certificate No. T220384101 "Substitute for Calibration Certificate Number T220384"  Page 1 of 4

Certifi

.%C

Equipment : Chamber ( Cold Room )

Manufacturer : MODULAR REVIEWSY .
AFPROV'EDEY X

Model : IREVCOHCOO .
NEXT CAL. DATE .22

Serial No. C00351459

Customer Code : RYG_EN0184

ID No. T1939A5

Customer

ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)
616/10 Moo 5 T.Maenam Khu,

A.Pluakdaeng, Rayong 21140

Customer Location : Laboratory

Date of Receipt + 18 February 2022

Calibrated By

Boonchai Suriyawong ( Site Calibration Manager )
5

I
Approved By : —\\L;-—--J Sujjar Naknakred (Site Calibration Manager)
Date of Issue . ipmMARIIZ

The uncertainties are for a confidence probability of approximately 55%

This Certificate is issued in with the iti of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capabifity of the laboratory and its traceabifity to recognized mational
standards and to the units of measurement realized at the corresponding national standard laboratory, This certificate may
not be reproduced other than in full axcept with the prior written approvat of the Metrologicaf Center.

FAMALIE H20H-02404

Metrologic § cal Cent @z“

=
4 SCi ECO Services Company Lin

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

Certificate No. T220384101 Page2 of 4

Equipment : Chamber { Cold Room )
Date of Calibration 22 February 2022
Environment Temperature @ 23.2-243 °C

Line Voltage : 221.8-227.2 V
Relative Humidity :  53-65 %RH

Condition of this results of calibration :

. Thisequipment was calibrated by insert 16 standard thermocouples type T iato its chamber |, the other one
standard thermmocouples type T use for ambient . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All datn show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90,

2. Reference Standard Instrument :
[nstrument Model Instrument No, Certificate No. Due Date
TC TYPET TNI41-TNIS0 T210743 21 Aprif 2022
TC TYPET TNISI-TNI60 T210743 21 April 2022
DATALOGGER 349704 Ti50 T210742 21 April 2022

w

“This certificate is traceable to ©
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
. Condition of citibrated item : good
Equipment Description :
Time Constant - Hour 40 Minute At 3 C
Fresh Air Damper ] Open [Cmin D Medium ] Max
D Close
[XINot Available

s

o

o

. Adjustment :
¢ X ) without adjustment C ) after adjustment

Approved By ¥

EMELISITIS05.63

3372 Moo 3. T Banpa, A Kaengkhoi, Saraburi 18110, Thailand

Certificate No. T220384101

Page 3 of 4

s

157
104 !
’ ! i
| : 5
| T 3A
'
[ 16A b
Pt
8F, - aF <
L P
Lo
' Y SA 127
| R s R
I . .
-, ) 1aa
L e !
7 v !
I4 1
. !
2a{2 ! z
i s
166 k% A

C=Centre, F=CenireofFace, A=Comer, E=Centreof Edge

IC = TNI41 12F = TN}S2
2A = TNI42 13A = TNI33
3A = TNI43 144 = TNI34
4F = TNI44 15F = TNI35|
SA = TNI4S 16E = TN156

6A = TN}46

TF = TN147

§F = TNI48

9A = TNI49
10A = TN1SD
HEF = TNISI

Appraved By

Certificate No, T220384101 Page 4 of 4

Measurement Results

Average Standard Reading at eacls position (EC }

Catibration Point [TNIJETNI2 TNI43] TNId4| TNIA5 [TNI46TN 147 TNI48| TN 149 TN 150,

30 280§ 296 298 297 316 325 § 295 RS 310 345

TNISHTNISATNISI| TN154 | TNISS [TNIS

304 339 303 eSS 32 in
Chamber { Cold Room ) Temperature Distribution
Reading ('C) Coverage
. 2 a o 5
Setting ( C) Average ( C) | Stability (2 C) | Uniformity ( C } {Uncertainty (£ C
Min, Max | Average Factor &
30 27,40 35 3 130 130 o0 208

“ The Acuoted uncertainty exclude “uniformity™

The calibration result apply anly the abaye calibrated iter.

The resuit of test was found aceurate as shown an date and place of fest only.

The reported expsaded uscertalnty Is based on a standard uncertainty muttiplied by = coverage factor k which for a t-distribution, providing
a level of confidente of approximately 95 %4 ,

Approved By.

FARLIE U086



¢ :
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES

: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S04 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.; 22TW34
Page.: 1 0f 2

Certificate of Testing

Equipment :
Manufacturer :
Modet :

Serial No, ;

iD No.:
Received Date @
Test Date :
Reference :

Submitted by :

DO Meter

YSi REVIEW BY

5000-115V _é.:/ B
APPROVED BY —D, o |

15E102738
Isls>

HEXT CAL. DATE 15

RYG_ENG032

11 February 2022
14 February 2022
2202-0404DSCH4

ALS Laboratory Group (Thailand) Co,,Lid.
(Rayong Branch)

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

Laboratory Ci

Test Procedure :

Tested by :

Approved by :

( )Malee Butkruea
(\/)’Sai!hip Meangmai
{ )Warakorn Lemngagtrakul

issue Date :

CORPORATE SERVIC
$34:3 PATTANAKAR?

Temp (BL5)°C

Humidity (50 % 20} %

In - house method : CP-CHS

by Comparison Techniqua with Azide Madification Method

Watalak Sifithean

Approved Signatory

18 February 2022

B 0281285

NEC.THLISITAS
CaisBRATION B3e8

Cert. No.: 22LM12
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

D No.:

Submitted by :

Location :

Received Ordor :
Calibrated Date :
Ambient Temperature :
Relative Humidity :

AC Line Voitage :

Calibrated by :

Approved by :

DO Meter wilh Sensor
Ysi

5000-115V
156102796
RYG_END032

ALS Laboratory Group {Thailand) Ca.,Lid. (Rayong Branc
616/10 Moo 5 T.Macnam Khu, A.Piuakdaeng,
Rayong 21140, Thailand

TPA On Site Calibration Labaratory

11 February 2022
21 February 2022
(26+10)°C
(50130} %
(220:22)V

Kunchit Promprat

Wk, -

Approved Signatory

{ ) Pornthippa Tameyakul

(v } Malee Butkruea
{ ) Suwit imjai

issue Date ;

21 February 2022

‘The Uncertainties are for a

prababiiity of appe

This cenifia

Appos i of 1h

0p3ac08

Cert.No.: 22TW34
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Prohe No.: 15E100464
Titration Method DO Meter
. Standard Deviation
{Azide Modification Method) Reading
{mg/L) {mg/L}) (mgiL)
8.02 8.02 0.0084

This report was certified only for the instrument we tested.It is allowable to use for study
the system efficiency, The environmental impact controf and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full,without written approvai of the laboratory

-ofo-
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a 1094744

Cert. No.: 22LM12
Page.: 2 of 2

Equipment : DO Meter with Sensor
Condition As-Received ;  Used item
Reference @ 2202-0404DSC-5
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according o comparison with
industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-80D.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument
1} Digital Thermometer 1523 2188080 2111273
2. This certificate is vafid only to the item calibrated on date and place of calibration.
3. This cerlification is {raceable to the Internationat System of Unit.

Model Serial No. Cert. No. Due Date
22 Nov 2022

Result of Calibration :- (") Without Adjustment

Function : Temperature measurement,

This i was connected with sensor, S/N.: 15E100464

Cali i i uuc Coverage
Error Uncertainty

Point Depth Temperature Reading =tet Factor
{°C) (mm ) {C) (c) (°C) (£C) L3
20,00 45 20.001 19.88 -0.121% 0.15 2.00

UUC* : Unit Under Calibratian

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.

-000~
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TECHNOLOGY FROMOTION ASSOCIATION (FHAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53444 PATTANAKARN ROAD 501 13, SUANLUANG, SUANLUANG BANGKOR H:250

TEL 09717.300027 FAK. 0.2710.6568 “u::;;‘;;zm : Equipment : Low Temp. [ncubator Cert, No.: 22TM317
Condition As-Received :  Used {tem Page.: 2 0f 3
Reference : 2204-01460C-1
Procedure Used :-
Cert. No.: 22TM317 : . Calibration were using calibration p CP-0T02 ing to direct measurement
E@rﬁﬁﬁcate @f Qaﬁibraﬁé@m Page.: 1 0f 3 ’ The temperature scala used was based on {TS-90.

; Condition of this result of calibration
1. Reference standard instrumant:-

E ¢ L Instrument Hodel Serial No. Cert. No. Due Date
quipment : ow Temp. Incubaor 1) Data Acquisition 34970A 1MY44031769 21LM12 02 Sep 2022
Manuf . M 2. This certificate is valid only to the item calibrated cn date and place of calibration.
anufacturer : emmert REVIEW BY 3. This cerfification is traceable to the Internations! System of Unit,
Mods! ee750 % Result of Calibration (") Without Adjustment
ode:: 1PP7 APPROVED BY .. Function of UUC* : Temperalure Source
Fresh air setting : Close nment during calibration
i : - U5 l 1o } 2%
Serial No. : VB18.0084 NEXT CAL. DATE £ 2 Beginning Finiehod
- { Temp. {°C) 25 25
. 2 4
iD No.: RYG_EN0154 REL.Humd. { %) ) 58
AC Supply { Volt 221 223
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. PRl ( )
{Rayong Branch) H - Ret. std.
616/10 Moo 5 T.Maenam Khu, Position 1 I No.:
A.Pluakdaeng, Rayong 21140, Thailand 7 -
Location : BOD Reom 2
3
Received Qrder : 22 Aprit 2022 \nstal Detait . . 4
Calibration Date : 22 Aprit 2022 Probe installation Details : Dimension of Chamber : 5
Ambient Temperature : (26 10)°C :: :g cm D= 060 m B
Relative Humidity : (50£30)% = om W= wom S
c= 10 cm H= 12 m
Caiibrated by : Man Pattanapongpaiboon Capacily = 0.75 m?
Approved by : ML M
Approved Signatory
( ) Pomthippa Tameyakul
(/) Matee Butkruea
{ ) Suwit Imjai
Issue Date : 3 May 2022
The Uricertainties are for a confidenee probability of approximately 95%
A 0040735 a 1106485

RYG_EN0002

PENTA CALIBRATION CO., LTD.

? % E ﬁ 66/124 The Connect 35 Village Kanchanaphizek Road

Dokmai Prawet Bangkok 10750
CALIBRATION Tel: +56 {0} 2068-9773

www.pentacal.com

Certificate of Calibration

Equipment : Low Temp. Incubator Cert, No.: 22Th317 Represent fo Cerlificate of Calibration PTC/07/22103
Condition As-Received Used ltem Page.: 30f 3 Corificate No.: PTC0T2103 Page: T2
Reference : 2204-01460C-1 Bvond
Result of Calibration :- (*) Without Adjustment Equipment: Digital Batance Condition Hormat CAUBRATION 0324
Function of UUC* : Temperature Source Manufacturer: Sartorius Serial No: 28207038
Fresh air setting : Close tdodel MSERZ45100-DU 1D No: RYG, ENQDOZ
Calibration uuecr uuc* Temp! e Te Overall Coverage
: . o AT A Uncertainty Type of Batance Single mtervat
Point Setting | Reading stability uniformity Variation Factor
(c) () (cy (rC) (c) ey (£°C) k
200 200 20,0 0.022 020 022 0.30 2 Customer. ALS Laboratory Group (Traitand) Co. L
- - REVIEWEBY .
Calibration Measured Temperature { °C ) 616710 Moo 5 T.Maenamkoo, A Pluakdaeng,
Point Pogition Rayong 21140, Thailand APPROVED BY .
(°c) t ] 2 [ 3 T e 7% T7% ] 7 1 8 [ swen
20.0 20.20 | 2074 | 20199 | 20.110 | 20.075 | 26062 | 20.027 | 20.068 | 20.030 5
N L Environment Condition:  Temperatre ¥ 03°C NEXT CAL,' DATE -
Average* : The average of 20 vaiues in each pasition.

Temperature stability : One-haif of the greatest maximum of at any one sensor, £ 48 %RH
Temperature uniformity : The i i of measured at any sensors and the measured Aif censity 147 xg'm;
temperature at the reference locaticn which are observed at the same time or at as close an observation time as

possible to ine the temp e pattern o h ity within the chamber under steady-state conditiens. Catibration Place: ALS tavoratory Group (Thadand) Co. Lid
Qverall Variation : The Diflerence of the i and mini temperatures throughout cbservation. 616710 Moo 5 T.Maenamkeo, APk

Uuc* : Unit Under Catibration

. . - S Rayong 21140, Th
Note : The reporied uncertainty of measurement was included stability and excluded oniformity ,

and

The reported uncertainty of measurement was based on a standard uncerainty multiplied by 2 coverage

factor k, previding a Jevel of confidence of approximately 95 %. The kethod usad: in house mathod, PTC-WIOT, base on Eurameicg 18
0 Tracesability: This centificate is raceadle e St Urnis iy s Calivration Service Co td
-o0o-
. NSC-ONSC Ac fibraon 0788
Date Received: Harch 23, 2022

Calibration Date:

issued Dale:

Catibretion By: B Rungroje M

Approved By ¢

et

et Homn
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RYG_EN0O10

? E ﬁ ? PENTA CALIBRATION CO., LTD.
@ G124 The Connect 33 Village Kanchanaphisek Aoad
okmai Prawet Bangkok 10250
CALIBRATION Tel: +66 (0) 2069.8773
www.pentacal.com

Represent to Gerlifcate of Cafibration [67CI07/22103 TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

ING SERVICES

Certificate No.:  PTC/07/22103

Page: 20f 2 G BANGROK 10250 Mg
Measurement Resuits: m—
S:
Without Adjustment :
Function Caiibration; Non Adjustment e
R Page.: 1of 3
Eccentric Error Weight tc be 173 112 or of Maximum capacity C t.f-cate OE Caﬁ.hraﬁj@m ’
SFriIEE 1
Eccentricity test 100 @
Position {g} Equipment : Hot Air Oven
R E B 5
0.0000 1 0.0000 l -0.6002 ! 0.0002 I 00002 Manufacturer : Memmert
taximum deviation: £.0002
Model @ UFE 500
Repeatabiily Test : Weight to be 112 < L, < Maximum capaciy Serial No. : G511.1572
Determination of the standard deviation of weighing balance., Readabi 501 (g}
ghing 2., Readability 0.0801 (g 1D No. : RYG_ENGO10

Nominat test vaiue {g} ' Standard Doviation Submitted by : ALS Laboratory Group (Thaitand) Co..Ltd. (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,

L
200 ! 0.00003 —I A, Pluakdaeng,

Rayong 21140 Thailand

Error of indication : from nominal value., Readabiity 2.0001 {g) Location : Oven Reom
Nominal Value | Conventional Mass indication Correction of Balance |  Uncertainty k Received Order : 5 May 2021
() Q) (@) (q) (@ Calibration Date : § May 2021
Q OYO(]GWOO 0.0000 0.0000 0.000086 216 Ambient Temperature : (26x£10)‘C
0.01 6.01000 6.0100 0.0000 0.00010 206 Relative Humidity : (50£30)%
0.1 o,mnnq 0.7000 0.0000 0.00010 208 Calibrated by : Kbit Ruttanaprapachai
1 ) T.OGUQD 1.0000 0.000¢ 0.00210 206
2 2,00000 1.9993 0.0001 0.50010 2.06 Approved by : (mj"'u -
5 5.00001 5.0000 0.c00g 0:00070 206 Approved Signatory
10 1000000 10,0000 0.0000 0.00010 208 () Pomthippa Tameyakul
20 2000003 19.9999 0.0001 0.00611 205 (/) hsnale-f. Butkruea
- a
50 50.00004 49,9939 6.0001 000012 250 () Suwit Imjai
N - .
100 _190,00004 1000901 -0.0001 000017 2,06 issue Date : 14 May 2021
200 200.00011 200.0000 6.0001 0.00027 2.00
Note: Weight of adjust - [{s13
= The Uncertainties are for a confidence probability of approximately 935

The End of Certificate

A 0028099
Equipment : Hot Air Oven Cert. No.: 21TMB27 Eguipment : Hot Air Oven Cert, No.: 21TM827
Condition As-Received : Used item Page.: 20f3 Condition As-Received : Used ltem Page.: 30f3
Reference : 2105-00050C-4 Reference : 2105-00050C-4
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement Function of UUC* : Temperature Source
melhod with Data Acquisition which cennected with Resistance Temperature Detector { RTD ) and Saioration oo e Temperatare Temperature Overai Coverage
Thermocouple Type T N i . N N o Uncertalnty
The temperature scale used was based on iTS-90. P?Ml Setting | Reading stab:llly umfr:rmlty Variation ) Factor
Condition of this result of calibration () | (c) | (C) (x°C) t<) (€) | (=€) | Kk
1. Reference standard instrument:- 1040 104.0 1040 0.063 0.54 0.70 0.42 2
instrument Model Serial No. Cert. No. Due Date 800 | 1800 | 1800 015 0.88 1.3 1.1 2
1) Data Acquisition 34972A MY57013823 21LM3 26 Feb 2022 Calibration Measured Temperature { °C )
2. This certificate is valid only to the item calibrated on date and place of calibration. Paint Position
3. This certification is traceable to the International System of Unit. {°C) 1 2 3 4 5 6 7 8 9 {ref.)
Result of Calibration - (") Without Adjustment 1040 | 104.243 | 103.732 | 103.760 | 103.742 | 103.863 | 103.743 | 104.311 | 103689 | 103.815
Function of UUC* ; Temperature Source 180.0 180.101 | 180.481 | 179.401 | 179,692 | 179.980 | 179.943 | 180.127 | 179.915 | 179.709
Fresh air sefting Ciose Environment during calibration K -
Beginning Finished Average” : Tho average of 30 values in each pos¢(|op. )
Temp. (°C ) Pry 28 Temperature stability : One-haif of the greatest maximum dilference of measured temperature al any one sensor.
REL.Hurmid. { % 9 56 Temperature uniformity : The i i of es at any sensors and me‘ meésured
? AC Supply { Volt ) 220 221 temperature at the reference location which are observed at mc. same time or at as close an observation Ffmc as
i possible o determine ihe temperature pattern or hamogeneity within the chamber under steady-state conditions.
Hi Qverall Variation ; The Difference of the maximum and minimum measured temperatures throughout observation.
! Ref Sid D Nos @ UUC* : Unit Under Calibration
l Calibration Point Note : The reporled uncerainty of measurement was included stability and exciuded uniformity .
- Position ;| {104) °C (180)°C The reporied uncertainty of measurement was based on a standard unceriainty multiplied by a coverago
1 21-17RTD-01 19-17TC-01 factor k, providing a level of confidence of approximately 95 %.
2 21-17RTD-02| 18-17T7C-02
. 3 17RTD-03 | 19-177C-03 .o00-
Probe Instalation Details: ~ Dimension of Chamber : 4 17RTD-04 | 19-17TC-04
a= 50 com D= 040 m 5 17RTD-05 | 19-17TC-05
b= 50 cm W= 086 m 6 17RTD-06 | 19-17TC-06
c= 50 om H= 048 m 7 17RTD-07 | 19-17TC-07
Capacity = 011 mn® 8 | 17RTD08 | 19-17TC-08
9 (ref)) 17RTD-09 | 19-177C-09

Wiy, - Pafy -

@ 1054287 a 1054286



RYG_EN0010

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN}
CORPORATE SERVICES 3: EQUIFMENT €. i CES
53474 PATTANARARN ROAD 501 18.SUA!

IBHATION ANI TESTING SERVICES
G BARGROK 10280

LTt EAx . Equipment : Hot Air Oven Cert, No.: 22TM1517
L RITHOST EAS caviBRATION it Condition As-Received :  Used ltem Page: 2of3
A Reference @ 2210-03760C-2
Cert. Not 22TM1517 ] _ Pracedure Used i
Page: 10f3 Calibration were conducted using catibration dure CP-OT02 ing to direct
C@rﬁéﬁgate ﬁf CaEEbE‘?ﬁE@H methad vith Date Acquisition which connacted with Resistance Temperature Detector { RTC } and
Thermocoupie Type T,
Equi . Hot Alr O The temperature scale used was basad on {7520,
quipment : ot Alr Oven f Condition of this resuit of calibration
- 1. Reference standard instrument:-
. A REVIEW BY ... ’
Manufacturer : Memmert : Instrument Model Serial No. Cert. No. Due Date
) Dat; isiti M 23932 MS7
Madel : UFE 500 APPROVED BY ;/’ 1 )‘ ata 'ACQU!S'!(IGH 3 34?72!\ ) 4Y480: ] ?ZL 29 Juf 2023
/ I 2. This certificate is valid only to the item cafibrated on date and place of calibration.
, ofol{aly 3. This certification is traceable to the Intemational System of Unit,
S { No. : G511, . - . " N
erial No 5111572 NEXT CAL, DATE Result of Calibration :- { "} Without Adjustment
Function of UUC* : Temperature Scurce
.3 G
1D Ko, RYG_EN0O10 Fresh air selting : Cicse Environment during calibration
inni Finished
Submitted by : ALS Laboratory Group (Thailand} Co.,Ltd. (Rayorg Branch}) Temp. (°C) Beglznsmng |n|285 <
616/10 Moo 5 T. Maenam Khu, : l/z ] At -
A Pluakdacng, REL.Humid. { % } 54 59
8 E) [
Vol
Rayong 21140 Thailand : ' s AC Supply (Vall) 223 228
Location : Oven Room H 3 Mz $ Ref. 5td. ID No.: @
7 Calibration Point
Received Order : 20 October 2022 &
Calibration Date : 20 October 2022 i Position:] {180)°C {104)°C
5
Ambient Temperature: {26+ 10)°C w
Relative Humidity : (50 30 )% 1 21-167C-01
2 21-16TC-02
Calibrated by : Man Pattanapongpaiboon . . 3 21-16TC-03 | 20-16RTD-03
Probe Instatiation Details ;. Dimension of Chamber ; 47 | 21-46TC-04 | 20-16RTD-04
a= 50 em = od0m 5 21-16TC-05 | 22-16RTD-05
Approved by : { ULL M b= 50 om : 0.56 m [ 21-16TC-06 | 20-1BRTD-06
Approved Signatory c= 50 em = 0.48 ™ 7 21-16TC-07 | 20-16RTD-07
( ) Pomthippa Tameyaku! Capacity = 011 m 8 | 21-16TC-08 | 22-16RTD-08
(/) Malee Butkruea 21-16TC-09 | 22-16RTD-09
{ }Suwit imjai
Issue Date : 2 November 2022
Thre Uneertainties are for o (il y ¥5%
¢ 4
A 0046908 21132466

RYG_EN0029

TECHENOLOGY PROMOTION OCIATION (THALLARNDJAPARN)

CORPORATE SERVICES 31 EQUIPMENT CALIBRATION AND TESTING SERVICES
Equipmont B Hot Air Oven Cert. No.: 22TM1517 SRUEPATTANAKANN Rf?ﬂi) RIRE 8 LLANG. SUA! ARG BANGROK H230 v el
" TELSTION T PANHITIS 95 CALIDRATION 2258
Condition As-Received : Used item Page: 3of3
Reference ; 2210-0376DC-2
Resuit of Calibration :- {*} Without Adjustment
Funestion of UUC* : Temperature Source CertNo.: 22CH283
. ] > » ) Page.: 10f 2
Fresh airsetting:  Close Certificate of Calibration
Calibration | UUC* uuct Temp T Overall Coverage
Point Setting | Reading stability uni{ormity Variation Factor Equipment : Conductivity Meter
(°c) ey (°c) (£°C) (:c) (c) (#°C) k Manufacturer Mettier Toledo
104.0 104.0 104.0 0.076 0.52 0.60 042 2
Mode] : $§230 N BY
1800 | 1800 | 180.0 0.13 0.88 12 Tt 2 REVIEWBY -
Cahratio W —od 7o T Sy Seriai No, B241407147 oy
ation casul mperature <)
Point Position 1D No.: RYG_EN0029 APPROVEDBY .}
{°C) 1 2 3 4 5 6 7 8 9 {ref} Condition As-Received: Used tem NEXT GAL. DATE 3]'?
104.0 103,768 | 103.734 | 103.723 | 103.800 | 104.215 | 104.131 | 104,132 | 103.740 | 103.747 Received Date - 22 February 2022 §
180.0 178.723 | 179.358 | 179.43¢ | 179.480 | 180.361 | 180,114 | 180.131 | 180,243 | 179.605
Calibration Date : 23 February 2022
Average® : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensot Reference : 2202-0732DSC-1
Temperature uniformity : The maximum difference of measured temperatures at any sensors and lhe measured Submitted by ¢ ALS Laboratory Greup {Thaitand) Co.,Ltd. {Rayong Branch}

temperature at the reference lecation which are observed at the same time or at as close an observation time as 616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,

possible {0 determine the ire pattern or ity within the chamber under steady-state conditions. Rayong 21140, Thailand
Overall Variation : The Difference cf the maximum and minimum measured temperatures throughout observation Amblent Temperature
nt Tel 81 M ¢
UUC* : Unit Under Calibration e f;. @525 G
Note : The reporied uncertainty of measurement was included stabilly and excluded urifarmily . elative Humidity : 50 £ 35 %
S . ! o
The reporled unceriainty of measurement was based cn a standard uncertainty muitipiied by a coverage Calibration Procedure: In -house method :
- . . N o - CP-CHE : based on direct measurement by
factor k, providing a level of confidence of approximately 83 %. X .
using cerified reference materiat {CRM}
-olo- Catlibrated by : Walalak Sinthean

Approved by : Wlu N

/ Approved Signatory
{7} Malee DButkruea

{ }Sailhip Meangmai

{ }Warakom Lerngagtrakui

iszue Date : 25 February 2022

neertdinties ave for a

sulidence probability of approsimately 95%

A 0038145



Cert.No.: 22CH283

Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrumont Serial No, 10 No, Certificate No. Due date
1) Thermometer 9548224  130RC003 211451 15 Apr 2022

This certification is traceable to the intemational System of Unit maintained at;~
- Traceable to National Institute of Metrology (Thaitand), NIMT
2. Cerlified Reference Materials -~
- Conductivity calibration solution, CPA chem Lid., The measurement results are traceable to Si

through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
84.000 u1Siem CPA Chem 754034 28 June 2022
1413.0 pS/cm CPA Chem 766815 04 Sep 2022
12.880 mSfcm CPA Chem 761022 02 Aug 2022

- Contral Conductivity calibration solution temperature by Water bath {25+0,1) °c
3. This certificate is valid ony to the item calibrated on date and place of calibration,

Calibration resuits

Eunction : Conductivity Measurement

{*) After Adjustment at 1413.0 pSjicm
Conductivity Electrode Serial No.: 5621441030

Standard Before Adjustment After Adjustment Uncertainty Covorage
Conductivity Solution UUC* Reading UUC* Reading of Measuremont factor
{x) k
84.000 pS/cm 82.4 pSicm 84.4 pusicin 0.62 uSiem 2.00
1413.0 pS/cm 1375 uSicm 1413 pS/cm 9.2 uSicm 2.00
12.880 mS/cm 12.54 mS/cm 12,81 mS/cm 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

- Cell constant = 0,555236 cm’'

The reported uncerizinty of measurement was based on a standard uncertainty muitiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

-000-
a 1090534
Equipment : Hot Air Oven Cert. No.: 21TM829
Condition As-Received : Used ltem Page.: 2 0of 3
Reference : 2105-00050C-1

Procedure Used :-
Calibration were conducied using calibration procedure CP-OT02 according to direct measurement
methad with Data Acquisition which connected with Resistance Temperalure Detector { RTD }.
The {emperalure scale used was based on ITS-90,
Condition of this resuit of calibr:
1. Reference standard instrument:-
instrument Model Serial No. Cert. No. Dug Date
1) Data Acqguisition 34972A MY57013823 21LM3 26 Feb 2022
2. This certificate is valid only to the item calibrated on date and place of calibration
3. This cenification is traceable to the internationat System of Unit.
Result of Calibration :-  ( *) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting © Close Environment during calibration
Beginning Finished
Temp. ( °C) 28 30
REL.Humid. ( % ) 56 58
AC Supply ( Volt } 221 222
" - Ref. Std.
Position : 1D Not
1 21-17RTD-01
2 21-17RTD-02
3 17RTD-03
Probe Installation Details : Dimension of Chamber : 4 H7TRTD-04
a= 50 om D= 033 5 17RTD-05
b= 50 cm W= 040 m 6 17RTD-06
c= 50 cm H= 040 m 7 17RTD-07
Capacity = 0.053 n@ 8 17RTD-08
9 {ref) 17RTD-08

faly

RYG_EN0006

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
CORPORATI VICE 3 CALIBRATION AND T N VICES N
53455 PATTARS

L
HCTISLRISIE2S
CAUBRATION 8222

Cert. No.: 21TM829
Page.: 10f 3

Certificate of Calibration

Equipment : Hot Air Qven

Manufacturer : Memmert

Model : UM 400

Serial No. : b495.0899 X7 CRL DATE

iDNo.: RYG_ENO00S

Submitted by : ALS Laboratory Group {Thaifand} Co. Ltd. {Rayong Branch}

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

Location : Oven Room

Received Order : 5 May 2021

Calibration Date : 5- & May 2021

Ambient Temperature : (261 10})°C

Relative Humidity : (50£30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : WA o

Approved Signatory

( ) Pornthippa Tameyaku!
{ ¥} Malee Butkruea
() Suwit imjai

issue Date : 14 May 2021

‘The Uncertainties ave for a confidence probability of approximately 95%

sah

A 0028096

Equipment : Hot Air Oven Cert. No.: 21TM829
Condition As-Received : Used item Page.: 3 of 3
Reference : 2105-00050C-1

Result of Calibration :-
Function of UUC* :

(*} Without Adjustment
emperature Source

Calibration uuce uyc* Temperature Temperature Overall Uncertainty Caverage
Point Seiting | Reading stability uniformity Variation Factor
¢y (c) (°cH (x°C) (c) (C) (2°C) k
700 70.0 70.0 0.21 1.8 20 0.55 2

Calibration Measured Temperature { °C )

Point Position
(°c) 1] 2 [ 3 | & | 5 | 6 | 7 T 8 ] 8fef)
70.0 70404 | 70.277 | 70.607 | 70.307 | 68.789 | 69257 | 68.846 | ©69.331 | 70.495

Average® : The average of 30 values in each position.

Temperature stability : One-half of the grealest i of measured P at any ene sensor,
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference focation which are observed at the same time or at as close an observation time as
possibie to determine the ire pattern or + within the chamber under steady-state conditions.
Qverali Variation : The Difference of the maximum and minimum measured temperaturas throughout observation.
UuC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncerlainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-o0o-

Tl

2 1054309



RYG_EN000G

TECHNOLOGY PROMOTION
CORPURATE SERVICES 3 EQUIPMENY

SSOCIATION (THAILAND-JAPAN)
IBRATION AND TESTING SERVICES

S PATTANAR SR ROAD SO 15 ANG. SUANLUANG BANGKOK 11250 e Equipment : Hot Air Oven Cert, No.: 22TM1492
TEL. 277 FOPAN 027190458 CALBRATION 8228 Pors
Condition As-Received : Used ltem Page: 20of3
, Reference : 2210-03760C-1
Cert. No.: 22TM1492 Procedure Used :-
Page: 1 of3 i Calibration were conducted using calibration procedure CP-OT02 accerding to direct measurement
[y . . . . . N . N N
@@EEE&'EC%{I@ @ﬁ' Q%Eihﬁ‘é‘aﬁﬁﬁ mathod with Data 1 which connected with nce T e Detector (RTD }.

The temperature scale used was based on 1TS-80,

Equi c: Hot Air O Condition of this result of calibration
auipment : ot Air Oven 1. Reference standard instrument:-
Instrument Hiodel Serial No. Cert. No. Due Date
Manuf: : Memmert REVIEW BY Instrument HModel
anufacturer emme 1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
Model © UM 400 AFPROVED BY 2. Thfs certfﬁca(-e is‘valiu‘ only fo the item ::alib'ralad on date and Flaca of calibraticn.
3. This certification is traceable to the international Systam of Unit.
- Result of Calibration :- *) with Ji
Serial No.: 5495.0899 NEXT CAL DATE Resultof Calibration:- (™) Without Adjustment
Function of UUC* : Temperature Source
: Fresh ai ing @ Ei i i i
D No. < RYG_ENDOOS resh air setting Ciose nvironment during .cahbranor') _
Beginning Finished
2
Submitted by : ALS Laberatory Group (Thailand) Co..Ltd. (Rayong Branch) ;‘;’::( %) = je 39
616/10 Moo 5, T. Maenam Khu, o ”“:’ : i/ :!) 2230 2271
A. Pluakdaeng, upply ( Volt )
Rayong 21140, Thailand
¥org " | Ref. std.
Location : Oven Room Position : 1D No.:
Received Order : 20 October 2022 ! 18-10RTD-0t
eﬁmve'r.i rl;ier : o Oc(ober i 5 1810RTD-02
Ea ':_m:;" ate " (26 © ;’oe)'gc 3 18-10RTD03
mbient Temperature : E
i idity © o Probe Instatiation Details : Dimension af Chamber ; 4 18-10RTD-04
Retfative Humidity : (S0 £30)%
2= 50 om D= 033 m 5 18-10RTD-05
Calibrated by : Preecha Hiahib ; b= 50 cm W= 040 m 6 18-10RTD-06
c= 50 cm He 0.40 m 7 18-10RTD-07
Capacity =  0.053 m? a 18-10RTD-08
Approved by : . 9 (ref) 18-10RTD-09
Approved Signatory
{ J Pomnihippa Tameyakul
{¥ ) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 2 November 2022
Fhe Uncertainties arc for i prot
ol -
A 0046905 21132473

RYG_ENOO61

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN;
CORPORATE SERY IUES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES

S35 PATTANARARN ROAD SO1 1, SUANLUANG, SUANLUANG BANGKOK 1028

Equipment : Hot Air Oven Cert. No.: 22TM1492 Bl 2T R DT FAX 0.2 i CatmATGn chos
Condition As-Recelved : Used item Page: 30f3
Reference : 2210-03760C-1

Resuit of Calibrati

(*) Without Adjustment

Cert. No.; 21TM673
Function of UUC*:  Temperature Source

. Page.: 10of 3
Fresh airsetting:  Giose Certificate of Calibration
Calibration{ UUC* uuc* Temperature Temperature Overalt Coverage
Point Setting | Reading stability uniformity Variation Factor )
(*C) (cy (c) (x°C) (°c) (c) (+C) K Equipment : Water Bath z
7D.0 70.0 70.0 0.079 047 0.77 0.42 2
Manufacturer : Memmer H
Calibration Measured Temperature { °C ) H
Point Position Modal : WNB22 :
ey [t Tz T s T 4 T s Te [ 7 | B 1 gqrefy
70.0 70262 | €9.995 | 70079 | 70477 | 70664 | 70.039 | 70698 | 70.143 | 70.328 Serial No. : 1513.0648 f
Average* : The average of 30 values in each position,
Temperature stabliity : One-haif of the greatest maximum difference of measured temperature at any one senso D No.: RYG_ENO081
Temperature uniformity : The maximum difference of measured temperatures at any sensers and the measured
temperature at the reference location which are cbserved at lhe same time or at as close an cbservation time as Submitted by : ALS Laboratory Group (Thaifand) Co..Ltd. (Rayong Branch)
passible to determine the temparature patter or ity within the chamber under steady-state conditions. 616/10 Moo 5 7. Maenam Khu,
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout cbservatior A. Pluakdaeng,
UUC* : Unit Under Calibration Rayong 21140 Thailand
Note ' Trae reported uncertainty of measurement was included stability and excluded uniformity . Logation : Wot Chemistry Lab
The reported unceriainty of measurement was based cn a standard uncertainty muitiplied by a coverage Received Order : 5 May 2021
factor k, providing a level of confidence of approximately 95 %. Calibration Date : 5 May 2021
Ambient Temperature : {26+10)°C
-00o0- Relative Humidity : (50%30)%
Calibrated by : Tawatchai Pama
Ap) d by : mliA N
proved by :
Approved Signatory
( ) Pomthippa Tameyakul
{ ¥} Malee Butkruea
{ ) Suwit imjai
issue Date : 14 May 2021
Wat. .

4 0028098



Equipment : Water Bath Cert. No.: 21TM673 Equipment : Water Bath Cert. No.: 21TMB73

Condition As-Received :  Used ltem Page.: 2 of 3 Condition As-Received : Used item Page.: 30f 3
Reference : 2105-00050C-3 Reference : 2105-00050C-3
Procedure Used :- Resuit of Calibration ;-  { * ) Without Adjustment
Calibration were conducted using in-house calibration procedure CP-OT04 according io direct Function of UUC* ¢ Temperature Source
measurement method with Data Acquisition which connected with Industrial Platinum Resistance Canibration T Toc Average" Standard Reading { °C )
Thermometer ( IPRT ). R N
The tem ! le used was based on [TS-90 point Setting Reading Position
erature scaie s based on -0
o o s (c) (c) (c) T 1 2 [TE T a T sgen
Condition of this resuit of calibration
- 85.0 85.0 85.0 84891 | 840893 | 84.880 | 84892 | 84.917
4. Reference standard instrument:-
[ Model Serial No, . No. Dug Dat i g
nstrument o jodel erial No. Cert. No. ug Date Calibration Uniformity | Stability Uncertainty Coverage
1} Data Acquisition 34970A MY44060450 2114 06 Mar 2022 point Factor
2. This certificate is valid only to the item calibrated on date and place of calibration. {°cy {c) {£°C) (z°C) k
3. This certification is traceable to the internationai System of Unit. 85.0 0.089 0.052 0,22 2
Result of Calibration :- * ) Without Adjust t
e (") Without Adjustmen Average™ : The average of 30 values in each position.
Function of UUC*; Temperature Source N N : "
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperalure
Environmenta) AC Volitage Supply at the reference location which are observed at the same time or at as close an observation time as possible
i , . (°C} { %R.H. ) { Valt ) to ine the Jre pattern or | ity within the chamber under steady-state conditions.
Beginning of Calibration 22 68 230 Stability : One-half of the greatest il difference of d P e at any one probe.
Finished of Calibration 20 64 231 Uuc* : Unit Under Calibration
Rer W Note : The reported unceriainty of measurement was included stability and excluded uniformity.
ef, Std.
ition © -
Position SiN.: The reporled uncerlainty of measurement was based on a standard uncertainly multiplied by a
1 4803988-001 coverage facltor k, providing a level of confidence of approximately 95 %.
P steel) - 2 4803988-002
4 fref a 4 03 -o00-
“ ' 4 4803988-004
5(ref.) 4803988-005
Front

ey - aky, -

a 1054289 a 1054288

RYG_ENO0061

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
FQUIPMENT CALIBRATION AND TES' ERVH
g NG SUEARLUANG RANGROK 10250

HECTIELNS 0, Equipment : Water Bath Cert. No.: 22TM149%
CAURRRTION 228t
Condition As-Received : Used ltem Page: 20of 3
Referonce : 2210-03760C-4
Cert. No.; 22TM1491 Procedure Used :-
Page: 1of 3 Calibration were conducted using in-house calibration procedure CP-OT04 according lo direct
Cerﬁ‘jfﬁea&@ Gf Caﬂibyaﬁﬁ@n measurement methed with Data Acquisition which connected with Industrial Platinum Resistance

Thermaometer { IPRT }.
The temperature scale used was based on IT3-90.

Equipment Water Bath .
[ Condition of this result of caiibration
Manufacturer : Memmert & 1. Reference standard instrument:-
instrument Modet Serial No. Cert. No. Due Date
tModel : WiNB22 1) Data Acquisition 34970A MY44035217 21LM30 23 Doc 2022
2. This cartificate is valid only to the item calibrated on date and place of caibration.
Serial No. : L513.0648 3, This certification is traceable to the International System of Unit,
Result of Calibration :- {*} Without Adjustment
ID No.: RYG_ENOOS1 Function of UUC* : Temperature Source
. . Environmenta! AC Voltage Supply
Submitted by : ALS Laboratory Group (Thaitand} Co.Lid. (Rayong Branch) E S Sk o c) %RA) (Vait)
616/10 Moo 5, T. Maenam Khu, Beginning of Calibration 24 53 222
A. Pluakdaeng, Finishod of Calibration 2 50 221
Rayong 21140, Thaitand
Location : Wet Chemistry Lab Position : R";:‘d'
Received Order: 20 October 2022 P 1 N37P300726
Calibration Date : 20 October 2022 1 2 N37P300727
. 5(ref))
Ambient Temperature : (26£10)°C yar 3 N37P300728
Relative Humidity : (50130)% 4 N37P300729
5(ref.) N37P300730
Calibrated by : Preecha Htahib
Front

Approved by : M‘

Approved Signatory

(/) Pornthippa Tameyaku!
(/) Maiee Butkruea
() Suwit Imjai

issue Date : 2 November 2022

The Uneertainties are for probubifity of approximately 95%

s n £ cxarps

Appte

[

T, .

A 0046906 al1i3z411



Equipment ; Water Bath Cert. No.i 321;?‘;1491
Condition As-Received : Used ttem Page : 3 of
Reference : 2210-03760C4
" Result of Calibration ;- {*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc Average* Standard Reading { °C )
point Setting Reading Position -
{C) (cy) {*c) 1 ] 2 ] 3 | 4 [
85.0 85.0 85.0 84527 | 84563 | ed628 | eda5i6 | 84580
il i N Coverage
Calibration Uniformity | Stability |Uncertainty Fact
point ‘actor
C) (c) (x°C) (£*C) Ls
85.0 0.12 0.081 0.18 2

> il ition.
Avorage® : The average of 30 values in each posi!
Uniformity : The maximum difference of measured {emperalures at any sensors and the meae'sured lempera!ure
at the reference location which are observed at the same fime or at as close an observation time .as possible
within the chamber unger steady-state canditions.
of measured ire at any one probe.

1o determine the pi Ire pattern or

Stability ;: One-haff of the greatest maximum
UUC* @ Unit Under Calibration - ) ]
Note : The reported uncertainty of measurement was included stability and excluded uniformity,

The reparted uncertainty of measurement was based on a standard uncerlainty multiptied by a
coverage factor k, providing a level of confidence of approximately 95 %.

-000-
g1132470
Cert. No.: 22T13
Page.: 2 0f 2
Result of Cafibration:- Before Adjusiment
Functio Temperature measurement
This equipment was connected with Thermocouple Type K ID No. 76350190/
Immersion Standard uucr Uncertainty
Depth Temperature  Reading Error of Measurement
(mm.) (c) () (<) (£C)
150 3.0037 37 0.6963 0.36
150 60.0081 59.4 -0.6061 0.38
150 104.0031 103.0 -1.0031 0.49
150 180.0031 1775 +2,5031 072

Result of Calibratio

After Adjustment

<esuk of Calibration:-
Immersion Standard uuc+ Uncertainty
Depth Temperature  Reading Error of tAeasurement
(mm) ey (c) Cy {zC)
150 3.0026 4.6 1.5974 0.36
150 20.0035 212 1.1965 0.36
150 60,0019 60.3 02981 038
150 70.0021 702 0.1979 040
150 85.0050 852 0.1950 0.44
150 104.0028 1040 -0.0028 0.4g
150 150.0049 149.4 -0.6049 0.62
150 180.0015 178.8 ~1.5015 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncentainty multiplied
by a coverage factor k = 2. providing a leve! of confidence of approximately 95%.

-000-

RYG_ENOQ6S

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORFORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICE:
33474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10256
TEL. 0-2717-3000-24 FAX, 0-2719-548¢

NEETEIs e

CALRATICH £33

Certificate of Calibration Cortiicate No.: 22713

Page: 1cf2
Equipmant : Digital Thermemeter With Sensor
Manufacturer: Fluke This certficate may nat be reproduced other than in ful,
exceptwith the pricr written appreval of the head of
Madei : 508 Cotperate Services 2: Equiprment Cafibeation and Testing Services.
Serial Ne.: 76850160
1D No.: RYG_ENC085

Condition As-Received: Used ltem

Recelved Date: 22 Dacember 2021
Calibration Date: 04 Janary 2022
to 07 January 2022
Roference: 2112.0636DSC Submitted by:  ALS Laboratery Group (Thaitand) Co.Lid. Rayong Branch

Ambient Temperature: ( 25 & 3 ) °C
Relative Humidity: (50+20)% 616/10 Moo 5 T.Maeram Khy, A Piuakdaeng,  Rayong

21140, Thattand

Procedure used: Catibration were conducted using in-house calibration procedure CP-TOY according to comparison with
industriat Piatinum Resistance Tromomatar {IPRT} into liquid bath lemperature controifer.
The temperature scale used was based on §TS-50,

Conditfon of this result of calibration

t.Reference standards instuments :

Instrument Modef Serial No, Cenificate No, Due Date
1) Digital Thermometer 1529 A7ABC 2111126 14 Oct 2022
2} Industrial Piatinum Resislance Thermometer 5627-12 571975 2111126 14 Oct 2022
3) Digital Thesmometer 1529 AEB176 2111248 16 Nov 2022
4) Industrial Piatinum Resistance Thermornator 5627 739435 2141248 18 Nov 2022

2.The certificate is valid only to the item calibrated on date and piace of calibration,

3.This Certification is traceable to the internaticnal System of Unit maintained at-

~National Institute of Metrology Thailand (NIMT}
REVIEWBY ., 1"

APPROVED BY

NEXT CaL. DavE O

#

Calibrated by 1 Thatchanan Chankong Approved Signatory : ct
Issue Date : 12 January 2022

{ 1Phalinee Prebpaipat
1/} Chatchavan Knungisek
T }Wanlop Larpkurn

5 0278021

T

i s

REVIEW BY x\&r)&f

. )
APFROVED BY X«L"\ !

wexr . oate L0IELEE

©12022 by Aglfent Technologies gilent CrossLab CompHiance Services
Y nt Tecl

Certificate of System Qualifi
GC-0Q + GCMS-0Q

System ID: GMT
Orgsnization Name: ALS Laboratory Group {Thaitand) Co., Ltd.

Organization Location: 104 Patthanakam 40, Patthanakarn rd., Kiwang Suan Luang, Khet Suan Luang, Bangkok 10250
Date: June 21, 2022 2:04:12 PM

EQP Nama: \gi < Ag

EOP Revision: GC.02.50, GCMS.02.50

Querall Qualificatian Status: Pass

System inzpection and Basic Safety and Operation
Name 7850

Setpoint Status: Pass

Qverali Systom Inspection and Basic Safety and Oparation Test Slatus
Pass

Inlet Pressure Accuracy

Name: 7650
Front SSL
Setpoint Status: Pasg
Setpoint Actual
intel Pressure: 250 psi 250 psi
Acturacy: psi
Agiant Recommandad: <
Overall Inket Pressure Accuracy Test Status
Pass
BT Over Tewmpersture Atrutacy
Neme: 7680
Data: bune 21, 2072 264 12 PM
System ID: =154
Pags 1/15



©2022 by Aglient Technologles

Agllent Crosslab Compliance Services

Setpoint Status: {Pass
Zone: iOven
Setpoint/Actual
Temperature; :230.0 *C
Accuracy: c

Agilent Recommended:

" % setpoint in K

% sotpoint in K

Satpoint Status: ‘Pass
Zone: Oven

SetpointiActual
Temperature: fone T f100s )
Accuracy: C

Agitent Recommended:

Overall GC Oven Temperature Accuracy Test Status

Pass

% setpointin K

% selpointin K

GG Ovan Temperature Stability

11000333 i*C

Name:
Setpoint Status: Pass
Setpoint/Average
Temperature: {1000
Stability:

Agilent Recommended:

Overall GC Oven Temperatura Stability Test Status

{Pass

Log Amp

Tested Combination Front SSL
Name: S977A

Sotpolnt Status: Pass

1 External sQ

Oate: June 21,2022 2:04:12 PN
System iD: M7

© 2022 by Agilent Technologles

Page2/15

Aglent CrossLab Compliance Services

Filament:

Source: El - Extractor

Satpoint Status: [pass

Slgnal to Noise: 51283
Agilent Recommended:

>= 11200

Source: Ef - Extractor ]

Fitament:

Sotpoint Status: |Pus

Signat fo Nolse: 7088

Aglient Recommanded:

1200

This test's Q comment(s) and 1 dovistion(s) are avaiablo in the Aitachments section.

Qverall Signal to Noisa El Test Status

Pass I
Oata: June 21,2022 2:04:12 PM
System 1Dz aMT

Page 4115

C

© 2022 by Agltent Technologles Agllent Croaslab Compllance Services

QOvorali Log Amp Tast Status

Pass
RFPA
Tested Combination Front ssL 1 External sQ
Name: [s77a ]
Sutpoint Status: [Pass ]
Amu 1050 miz Drift Altor Five Minutes: RFPA Vollago:

mv S8 |mv
Agiient Rocommended: e Je= [0 | = jroo |

Overail RFPA Test Status
[Pass |

Tuna Et

Tested Combiration1

Name:

Setpoint Status:

Filament:

Setpoint Status:

Filament:

Overall Tuno Ef Test Status

{Pass

Signat to Nolse El

Tested Combination? Front ssL / External sQ

Name: 5977A ]
Date: Juna 21, 2022 2:04:12 PM

System iD: cM7

Page 3/145

©2022 by Agilapd Technologies Agilent CrossLab Campllance Services

Instrument Details
Purpose

This section describes the as found system canfiguration.

Detalls

System
System iD GM-7
Manufaciurer Agilent Technologies
Name 7690

Tested Combinationt

Injoction Technique Manual ijection
Inlet Front
Detector Extomnal
LTM Included? Neo

Samplar 1
Manufaciurer Agilent Technalogies
Type Manual {njection
Usnge ‘Sample injection
Syninge Voiume {uL} 0

Mainframe 1
Manufacturor Agilant Technologies
Name 78%0
Madel Number G34428
Serial Number CN14133181
Firmware Revision B.02.03
Oven Type Standard

Date: June 29,2022 2:04:12 P

Syatem iD: GM-7

Page 5715



© 2022 by Agllent Technologles
Intet §

Manufacturer

Name

Type

Localion

Carrier Gas

Contro! Type

Purged Inlet
Datector 1

Manufacturer
Name
Type
Location

Mass Spectometer 1
Manufacturer
Tyre
Name
Senal Number
Firmware Revision
High Vacuum System
Scauting Run Standard

MS El Source 1

Agitent CrossLab Compliance Sardces

Agilant Technokegles
7880

Elecironic Pressure Controt {EPC}

Yos

Agllent Technolegies
Mass Speciromslor
Mass Spectrometer

External

Agilent Technalogies
sa

saT7A
US1415%209

5977 6.00.21

Turba Pump

OFN Std

Marnwfaciurer Agilert Tochrologies
Source Typa E! - Extractor C C’
Number of filaments 2
Date: June 21,2022 2.04:12 FM
System ID: GMT
Page 6715

©2022 by Agitont Technologies

Agiient CrossLeb Compliance Services

Uker Nema: supassxeimsengtham System ld: QMY
Hastname: 3001 HEHKT Prind Date: June 25, 2922 20447 P
ALS.GUTIIE Transactlen ko3 s
Tima Tansozon Aty Troe ef Trensoction Optonal intomation

suts Pedomea
one21, 2022 10:2505 AN At SersoCrosted Sesson =
June 21,2022 10:2505 AW Siet Covguniee  Sezron P
Suna21, 2022 10:25.05 AW Aucd Eemement  Lcenshg User s FltzEngineee 29
a8 £t oged an ik
et
Jua 21, 2022 10:2528 AM At Eotod  Zestin ECP dais &1 prmary
lechniqee (Gl
Frapam:
{PreterPasksGETonTgurat C C
ka2 5/Ge 02 80 0c5L .
EQP Fio Nama:
16062 50 a3, £QP Hame:
|AgtenRecmrendsd]
EQP autsls e hyphensiod
fechoius (Gevls) -
Frope:
[PretcaiPaeLCoG
etonsT2 FOTAL 12508
. EOP Fis Nams:
[Geor.02 80.e05), QP
Hamer
(AanRecemmaned)
Ame21, 1022 10.2530 AM Erd Cogurton  Sesyon Nese
2400 21,2022 10:25.43 AM S5 Quiteaton  Sersen oa
e 20,2022 10:25 43 A Stzn Execiton SteminresisacodDask  Mone
Salety e Caeration - TEC: -
uattzts Test- Mo totocinis
e )
K 21,2022 102554 AN Bt Erccitzn Spmemempecin v Bask T ot 4 C C
Sefery e Cparation - 7830+
Cottatie Tert- 1o eatpeims
anceied
Peza 128
Date: June 21,2022 204:12 PM
System in: an7
Pogo B/15

© 2022 by Apliznt Technologies Agilent CressLab Compliance Sendces

Electronic Signature
Purpose

This signature page was crealed and published because the ACE sign-off action was executed, which is vaiid for the entire dacument,
Including atlsehments. The ACE sign-off is an electranic signature that requires two distinc: idertification components: unlque usernarme
and persanal password. The Agilent representative who has dolivered this sorvics urderstands the meaning ard legal status of an
electronic signature. As a trained official aperator, the Agilant ropresentative has a unique password and logon to accass ACE and
electranically sign this decument. {Othar e-signatures can be applisd to this document using a Document Cantent Manzgement or olher
suitablo mathad defined in your data access and control procedures.}

Datails

Fuli Name of Signer Supasak Nimsongtham

Logged On User Nama: supasak.nimsengtham@agilent.com

Signature Creation Dats: June 21, 2022

Reason for Signature: Exscuted protecel and published this ariginal version of document

Reguiatory Disclaimer

This dezument provides o protocol fa verity and recard inslrument configuration and evidence of proper operatian. ft has been prepared frem our
Interpretation of appteable egulations as well 35 Incusley best practices. The dacumantIs des/gned to provide an tmpodant component of 7 completn
comphanca package, Vakidaton depends upen many factors and s of this protocat alon does not assure comptianca. Agfent Technologios makes no
pramises of a3 0 ks sufficency

any spacific mgulatery program,

Warranty

Agilent Technalogies makes no warranty of any kin fo this materia), Including but ot Kmited to, the Implied warranles ar merchanteblity and finess for
@ pantiedar purpose. AgZen! Technologies shall not be Fable for ermcrs contalned herein of for incidental ar conzaquential damages in connaction with tha
fumishing, parermance, or use of this material.

Date:
System 10:

Juna 21,2022 2.04:12 PM
GM-7

Poge7l 15

©2022 by Agllent Technologlos Agilent Crosslab Cempiiance Services

User Hame: supasak.mimsengtham
Hostname: SCAT11SHKC

System K: GBT
Print Ozte: Jupo 24, 2022 20847 PR

ALS.GHT.2821 Transection bog :

Tranaaction
St

Acthmy
Perfomed

Type of Trempactiza aptional (nformation

e 21,2022 10:25.00 AM Start Exncuten, ket Presrore Accsacy - Front
SSL « Prezsure Convoted et

-8 250pa- Lo 12 pat

Lm0 21, T2 1C:26:10 AM End Exscion el Prassure Accuracy - Frast
8542 - Prezsure Conveied kit

82800 Uer 12l

Fum Gourd : 1

Jne 70, 2902 102612 A Sl Executon GG Oven Tempaiatrn
Accurscy - TER: - Tempeestis
1 Qvon - 5: 2300°C - L= 4.

AHD < 1.0 % et b K

$0 21, 2022 100 AM At GG Oven Temgereizo
Accorssy - T890: - Temperdhur
1Oven - §:2200°C L3510

AND <= 1.0 % sspe R K

Manuzl Data Entry

e 28, 022 10:34:10 AN Ene GC Oren Tormporstoms
Accrncy - 7833, - Temporstars
0 B 2300°C - Li>% 10
AND <= 1.0 % seiperd b K

Run Count: ¢

Ao 21,2972 13011 AM S1a

GE Oven Temperstare
Acurecy - TE80: - Temperatas.
Y
AND = 1.2 % setpoltin K

Hana

Ame 21,3022 10:30:42 AM Aucit

Oata

G Cven Terperzton
Aczuracy - 78 - Temperstare
i Oven -5 S02°G - L3210
ANO <o 1.0% sapcir WK

Manuel Dla Enry

June 21, 522 103004 AN End Excadion GE Oveq Tomparaire
Accuracy - 7693; - Tempacgiors
1 Quen -8 109.0°C - Lo 10

AND < 1D % sz K

R Coust 11

B0 21,3022 193942 AM Sisd 65 Oven Temparmtum Slathy
- TE35: Temperzos : Oves o

S 100.0°C-L <2088

Pags2(8

Date:
System 1D}

Page 9115



©2022 by Agilent Technologles

Agilent CrossLab Compliance Services

User Hame: supazak.nimsongihem
Hostname: $0G1115HKC

ALS-OMT.2022 Trangaction log =

System so: GT
Print Date: Juse 21, 2022 204197 PH

Time Transatton  Actviy Typa of Transaction Option tntormation
Sute Ferfermad
Jime 21,2022 11:01:00 AM Avl AcaCiaved Seasion Nene
Jure 21,2022 1120147 AM At AceResixted  Session None
Jumo 21,2022 11:01:48 AN A Sesskonfeicaded Sesaion Nene
6o 21,2022 110151 AM Slant Quetfcaion  Seatkn oo
Juce 21,2022 110651 AM St Exacuion GC Oven Temperatre Stabizy None
7820; - Temperatare : Oven -
$:10.0°C- L <= 0.5°C
270 21,2022 10018 AM Az Cats Daaanager Oatabanagarwes bha drta
veidaston stats bt e user
excs 1o stan over,
Jan 21, 2022 11:04:19 AM Ausst Cata GG Oron Temperature Statiity Mawel Dota Entey
~T690:~ Temparatare ; Oven «
5:1000°C - L <=0 5C
e 21,2022 11:04:22 A Erd Exscution GC Gvan Temporture Swabaty Rua Count: 1
7250 - Temperoaws : Qven -
5 100.0°C - L <= 05°C
e 21,2022 U6 AM Start [ 169 Amp - STTA 5Q: - Seurmar Neae
1+ Exdacior
e 21,3072 10 Exscution Log Ay - BT7A 50: - Scurie: Run Cout: |
El- Extruatar
Jure 21,2022 11:3437 AM Sant Executen RFPA« 3977A 50; - Saurca: EI Roow
- Extrocter
June 29, 2022 11:07:43 AN End Exocution REPA- $87TA §0: - Source; E Rua Count ;1
- Extractar
June 21,2022 14:07:52 A Start Executon Tune EI-S9T7A 5C: - Sowre: - Nora
E) - Exteactor Flament 1
{Cuatistive - Ho setpoints
assectned)
£3ge378

Date:
System iD:

June 21,2022 2:04:12 PM.
M7

Page 1015

©2022 by Agilent Technologles

AgHent CrossLab Compliance Services

st Rame: supasakanimsongiham
Hostname; SCOTIISHKC

ALS-GM7-2022 Tranaaction beg

Peint Date: June 21, 2022 Z:D4:17 #M

Tma Transection  Activiy Typa of Tramaztion Opticnal informice
stae Pertormed
June 21, 2072 123707 M Slant Execition Siznal o Noiso Ef - Lintd Neca
tnfecion, Frons 351, 801«
Scurce: i~ Extractor veing
Fiament 21: 2= 1200
Kino 21,2022 123709 PM Stz Excasion Signatva Nokeo El - Licukt Nero
Infacties, From SSL, 301+
Seurce: Et- Extmelor ueing
Fitament 1 - L:>= 1200
June 24, 2022 123334 PM At Dota Signal o Noise Bt Lokt Osiatis Path:
Inacton, Front 351,50+ HAALSGMI_Z0Z358F1_001
Sawco: EI-Ewacurvsng D
Famant1 L= 1260
June 21,2002 122024 Pk At OB Signsl o Neise B - Liged Orta ees P
injeston Front6SL. 602+ HAALSGMT_2027SNFY_001
Source: £l -Exnactoruiny D
Frament 1. 1:>= 1200
June 21,7022 124003 F1A Aut Dala Slonatlo Noiss EF- Linutd Data bios Path*
Irfecton, Front SSL, 50+ HAALSGM?, 2025NF1_401
Soure: B~ Extroctorustng O
Faoment £ - Li>a (200
A8 21, 2022 1242.00 PM Augy Paly Signat 19 Noiso Ef- Uaud Dats ffes Pah 2

lefaclon, From SSL, 605~ HAALSGM?_20325NF1 631
Seures: Ei-Extastorising D
Flament 1-L:>= 120

dune 21,2022 124237 P AR Acaciosa Sesven
une 21,2022 123021 PM Auct AceReslarted Session
June 21,2022 322023 PM Audl SestionRelcaced Sesson Nsnw
Jves 29,2022 52:33:37 PM Swa Quatacation Sesson oo
June 21,2022 123337 P Stant Execntion Bignal te Neo €1 - Liguld Hone
jecton, Front SSL, 50+
Sewre: £l - Extracior usag
Flament 1« L >= 1200
Pagas/s
Dats: Jung 2%, 2022 2:04:12 PM
Syatem §D: GM7
Page 12/15
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Usar tiame: wpasak.nimsangtham
Houname; SEGTHSHKG

ALS-GHT-2022 Transactioncg ©

System 13: GM.7
Print Date: June 21,2022 206:47 PR

Time Yramaction Acilvity Typa of Transactinn Qptlional Infermatien
Suate Purformad
Jane 21, 2022 14:68:28 AM End Exezuton Tune Ei - 53T7A SQ: - Sourea: - Run Coum 11
E) - Extracies Fiament 1
(Quakiative - Ho selpoits
asvnclaiad)
Juna 21, 2022 $ 111459 AM Start Execulen Tune EI - 5377A 50: - Source: - Hena
€1 Extracror Elament 2
{Quaktatve - No 30p0inis
assodad)
Jure 21,2022 11:16:48 AM End Execuion Tune B - S9T7A SQ: - Source: - Run Count: 1
£1- Exvazter Filament 2
{Quatessve - No seicina
easccialed)
Jene 21, 2022 11:16:40 AM Stant Executien Signs! 1o Noise El - Uuid Nore.
Iejection, Fronl SSL, 5Q:-
Sourcar El - Exbactar ising
FRament 4. Lo >= 1200
Jung 21, 2022 11:77.05 AM Sun Exscuton Signal lo hose £ - Lkl Hona
jackon, Front S5L, 50; -
Source: Ei - Extractor usts)
FBament 2+ - > 1200 M
June 21, 2022 14:97:10 AM. S8 Execuion SignaitoNzueEl-Ugwd  Neno
Injoctien, Fronl S5L, 50+
Scurca: I+ Exvostor vaing
Frlament 1. Lo= 120¢
June 21,2022 11:26:00 AM Audi AceCiasee Session tiony
June 21,2672 12:3520 PM Akt AzReied  Eemzon Hone
June 21, 2072 12:35:22 PM Audil SesscnReloaded Sesskn Hene
Jeme 21, 2022 12:36:26 PM Stant Quaicaton Sesskan oo
June 21, 2022 12:00:25 PM Biat Execuion Sigra 1 Nelse E1 - Liquid Hana.
Iejecon, From 35L, 5 -
Sousca: El- Extpues using
Frament 1 -L:>= 153
Pamgeals
Date: Juna 21, 2022 2:04:12 FM
Systam iD: GM-7
Page 11715
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User Name: supasak.nimiongiham Sysiem Id: GM.7
Hostname: SCOG1115HXKC Pring Date: June 21,2022 204:17 PH
ALSGHP-2022 Transaction Iog :
Time Transaciion Actvhy Type of Trentsction Dptiond Informadion
Sate Parformed
June 21, 2022 1223444 PM Aot Eata Sigaal ta oo Ei = Ligud Data fies Path ;.
bgectizg, Front S5 SQ: EAALSGHT 20203NF1_0OY
Souren: £l-Exazerusng D
Filamant 1 -1: > 1230
June 21, 2022 12:26:26 PM End Executon Byaal to Noise E) - Uguid Run Coun 1 ¢
Injectcn, Fron S5 80 -
Sourca: El- Extrazor sing
Fusment 1+ L >% 1200
June 21, 2022 123 Executen B:gnal 1o Nobse B - Liguid Heng
IRjacton, Front SSL SQ:
Seurce: £)- Extrazior vaing
Flamerd 2« L:>= 1200
e 21, 2022 12:38:15 PH At Dats St Hobo Bl -lkud  Deiafles Pon:
Inacton, Front 58L, S EALSGM?_2027:8KF2, 001
Sowes: Ei~Extazio? uing El
Feamen! 2~ 1: > 1200
Juna 21, 2022 123230 PM Audil Dala Sigridd 1 Neise B - Lguid D33 fies Paih |
Irfection, Front ESL. 5Q: - EAMLSGMY_202SNF2_00
Sasce: El- Extaciar using L
Flament 2. L >= 1200
June 21, 2022 12:38:45 PM Aust Data Slors! Yo Neias Ei - Ligyd Dwe s Path ©
fjoction, Frot S8, 50+ EAALSGMT_202215KF2 001
Sowcw: E1-Bxgackorusing O
Flamenl 2-L:>% 120
June 24,2022 129300 FM Audid. Data Sigral 1o Netsa Bl - Uguid Da'a fies Path ;.
ENALSGM?, 20208NF2_001
-2
21,2022 1230.14 PIA At o Signal o Noise Bi-Uguld D flos Pah:

Wackon, FrontSSL, SQ:-  EMLSGM7_202215K72_00%
Seurce: E1-Exaciorusing O
Flamant 2L 7= 1200

Paga 618

Dats: Juna 21, 2622 2:06:12 PH
System ID: U7

Page 13415




©2022 by Agtient Technalegles

Agilent CressLab Compliance Sorvizes

User Name: supaseknimsengiham Syxtom (d: GW7
Hostname: SCGITIIHAG Print Date: June 2, 2922 117 PUL
ALSGHT-2922 Trensaction lag ¢
T Trannsction  Acteity Typs of Trantaztion Optionst information
Sois Porioimed
Wno 21,2022 123345 P14 Audit Dsta SnnsiotichaEl-LUud  Dawfess Psin
Iojecion, FRASEL SQ:+ EAMSGMI_2027ENF2 001
Source Ei-Exscotusty .0
Frament 2+ L% 1200
s 21, 2022 12:43:16 FM Avelt O SgueltoNeae€l-ldd  Daiafies Pum:
Ficion, Froe L. $Q:-  EMLSGMT_I0728172 603
Souron: €l -Eaaruseg O
Fiameni 2 L:>e 1200
Jone 21, 7072 12:40:40 P Audt Daa SgnafloNgise El-Dgd  Daafes Path:
biacton, Front 834, 502+ EMLSGMT_Z0278KF2_001
Sowcar B~ Bwmcter ey 0
Feement 2+ 1152 1200
June 21, 2022 124100 P At Ce SgrallotsaEi-Ugld  Datafies Podr
Wjeckon, Frond 851,80t ELSGUT_2022F2_00t
Souce: Ei-Extmcioresicg D
Flament2« Li>= 1263
e 21,2022 124529 P Eng Exceuton SpALKoseEl-ld  RenCamt:t
Iacton. Froml 850 50«
Sourca: B~ Eavncter sty
Flament 2+ >« 1200
S 21, 2022 17:42:30 PM AuSt Toalliniocked  Sigaalba Notse £ « Uk Datation Sied for Run Count
Inecten, Fon §5L.8Q:- 19
Sowen: E1- Extmcker using
Fiamont2- L >+ 1309
49 21,2922 124220 P Stedt Executicn Signal 11 No20 El - Ll
Iejoctcn, Eros SSL. £Q: -
Eource: £l Exrectar usheg
Frman 2+ L>x 1200
S0 21, 2002 $242:35 P Ausy Daia BgaX ONsksa El-Loeld  Dola s Pawh:
Iejocton, Frosf SIL 80: - EAGLSGMY_20225172_001
Scurce: BI-Etaccusty .0
Fament2- L > 1200
Pasatia
Dats: June 21, 2022 2:04:12 PM
System ID: GM-T
Page 14715
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Certificate of System Qualification
GC-0Q

Agitent CrossLab Comptiance Services

System 1D: GC5

Organization Name: ALS Laboratery Group (Thaifand} Ca., Ltd.

Organization Lecation

Date; Qctober 20, 2021 10:15:57 AM
EQF Name: AgiteniRecommaended

EQP Ravision: &C.0250

Qverall Qualfication Status: Pass

H
H
H

104 Phattanakan 40, Phatianakan Rd , Suan Luang, Bangkok 10280

Systorn Inspection and Basic Safety and Operation

Nama: 7880

Sotpoint Status: Pass

Overalt System Inspection and Basic Safety and Operation Tost Status

Pass

Intet Pressure Decay

Nama: 7893
Front ssL
Setpoint Status: Pass
Pressure 250 psi
Pressure Change 03 psi 15 minutes
Agitent Reccmmended: >= .20 and <= 05
Overall inlet Pressure Decay Test Status
Pass
infet Pressure Accuracy
Name: 7690
Front S5L
Date: Ocisber 20, 2021 10.15 57 AM
System (D: GCs

Page 115
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User Name: supazskaimsongtham
Hostnome: SCA11ISHKC

Print Oste: June 21, 2022 2:

System 1d: GMAT
7

ALSGM7.2322 Tranazclianlog
Tims Transacttan Activiy Typa ef Transaction
Stata Perforned
June 21, 2072 124243 PU End Erecuiza Sigral ta Waize El - Ligwid Tz Count 2 2
eeton, Fron S6L, 80; -
Source: Et- Extrack vsim
Frament2-L:>e 1200
June 21, 2022 124250 PM Erd CuzTeston Sesen oa
Jums 21, 2022 124250 PN S Rapesting Setsion Heng
Jung 21, 2022 12:45:37 P Audit AzClesad Seasion Kane.
Jne 21,2022 1STAT PM At AmRestared Sessin KNere
Rae 21, 021575 P Audt EessionRalcaded Sebsien Kona
e 21, K22 15785 P St Cuaifeston Sersion oo
25,2022 20242PU AR Regoto Session Repan Generated :
Ceriéaziy
PaadlB
Date: June 21,2022 2:04:12 P
System 1Dz
Page 15715
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Setpoint Status: :

Iniet Pressure: izs,u ‘psi

Accutacy: {psi

Agilent Recommended: i

Qvernll Intet Pressure Accuracy Test Status

[Pase - . B

Detector Flow Accuracy

Namo: ‘7880 T i i
Front FiD

Setpoint Status: Pass o !

Fiow Type: Fual

Setpoint: 100 Measured Flow: 300  mUmin

Accuracy: {mUmin

Agilent Recammended: ‘ i % setpoint imimia )

Sotpoint Status:

Fiow Type:

Sotpoint

Acauracy:

Agitent Recommonded:

Lim# is percontage of setpoint br 0.5 myiminute, whichever is

Setpoint Status:
Flow Typo:
Setpaint:
Accuracy:
Agilant Recammended: ics

iZ
Uimit is perceriege of setpaint of 0.5 miminute,

Limk Is porcantags of sctpaint o 0.5 mémiruta, whichover is targest.

Measured Flow:

)

i26 Tmimin )

Date:
System (D:

Cicber 30, 2071 101557 AM
acs

Page 2715
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Overall Detector Flow Accuracy Test Status

Pass

Agilent CrossLab Compliance Services

©2021 by Agilent Technologies

Agilent CrassLab Compliance Services

GC Ovan Temporature Accuracy

Name: 7830
Sotpoint Status: Pass
Zone: Oven

SetpoinvActuat

Temperature: 2300 2312

Accuracy: 12

Agilent Recommended: >= .30
< 10

Setpoint Status: Pass

2Zono: Oven

Setpoinvactual

Temperature: 100.0 100.4
Accuracy: 04
Agitent Recommended: = 10

1.0

Overali GC Oven Tomperature Accuracy Test Status

Pass

*C

°C

% setpaint in K

% setpoint in K

‘C

'C

% setpoint in K

% setpointin K

( 50 < )
( 50 € )
( 37 T )
(a7 T )

Scouting Run

GC Oven Tomparatura Stability

Name 7898

Setpoint Status: Pass
SetpoinvAverage

Temperature. 100.0 100.4

Stabiity: 0.0

Agilent Recommended: [

Overall GC Oven Temperature Stabitity Test Status

Pass

*C

*C

Date: October 20. 2021 10.15.57 AM
System iD: GC§

Page 3715
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Setpoint Status:
Injoction Volume an Column:
Area RSD:

Agilent Recommonded:

Ovarall {njection Precision Test Status

\Pass

i

Aglient CrossLab Compliance Services

Signal to Nolsa

Tested Combination Front 851

Injection Tower
Nams: 57895

Satpolnt Status: Pass
i

Signal to Noise: " iasaato

Agilent Recommendsd: 1300000

Overall Slgnal to Noise Test Status

1 Front

FiD

Tested Combinatiant Front ssL 7 Front FiD
injection Tower

Name: 76838

Sotpoint Status: Completod

Injection Volume on Column: 1.0 ot

Overall Scouting Run Status

Completed

Noiso and Dritt

Tested Cambination1 Front sSL ! Front FID

Name; 7890

Sotpoint Status: Pass

Base Signal: 202 pA
ASTM Noise Drft
pA PAHr
005 0.50

Agitent Recommended: <= 040 250

Status: Pass Pass

Ovarall Noise and Drift Test Status

Pass

Injection Precision

Tested Cambination’ Front ssL 1 Front FiD

Name 76838

Date: October 20, 2021 10:15:57 AM

System 10: GCs

Paged /158
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Instrument Details
Purpose

This section describes the as found system configuration

Details

System
System ID G5
Manufaclurer Agient Technologies
Name 7820

Flow Data Input Manuat Data

Temperalure Data nput Manuat Data or Other Data Logging
Tested Combination

Injection Technigue injection Tower

Intet Front
Detector Front
LTM Incluged? No

Sampler 1
Manutacturer Agilent Technologies
Type Injecton Tower
Name 76838
Model Number 629134
Seriat Number CN00253643
Firmware Revision A.11.03
Usage Sample Injection
Location Front
Syringe Volume {ul) 10

Sampler 2
Manufacturer Agilent Technalogies
Tyne Tray
Name 76834
Modet Number G2614A
Serial Number CNB1247892
Firmware Revision A0201

Agilent CrossLab Compliance Services

Pass
ate: October 20, 2021 10:15:57 AM
System 1D: GC-5

Pages/15

oa October 20, 2021 10:15.57 AM
System I0: GC5

Page /15



© 2021 by Agilent Technologles

Mairframe 1

Aghtent CrossLab Compance Services

Manufacturer Agilent Technologies
Name 7850
Model Number G34404
Serial Number US10843027
Firmware Revision A0112.1
Component ID/Asset No. GC-&
Oven Type Standard
Inlet
Manufaclurer Agfent Technologias
Neme 7850
Typa ssL
Location Front
Carrier Gas Hetium
Centrel Type Electionic Pressure Conlro {(EPC)
Purged Inlet Yes
Deteclor 1
Manufaclucer Agilent Technologies
Name 7890
Type FID
Adapter Capitlary
Controt Type Eiectronic Pressure Control (EPC}
Location Front
Makeup Gas Nitrogen
Data: Cctober 20, 2021 10:15.57 AW
System ID: GC5
Page7/15
© 2021 by Agitent Tachnotogies Agitent CrossLab Compiiance Services
User Hams, surlys.thangszen Syatem1d GC-5
Hostrewe: ASDKKWT023 Frint Date Detabar 20, 2021 10:16:59 Al
00 GC ALS USTC813927 Tramsaction kog ¢
Time Tonsscten Aty Typa of Transaction Cpticnat Ieformation
3ute Performes
October 19 X071 1037 78 A SessenCeste  Seswen Horz
A
Octobe 16,2021 103728 21 Costgwation  Sessan rone
A
Octeber 6. 2825 1037 20 At Eettement tiestarg Session kerer gamaraten.
2 92000222 COGA-1YGP-EIA
Octotar 12,2071 1045 44 Aut Ertpement Licenser Sucteshdy urdeched sesson
au sgenad by
52000002 €650.4Y0P 014
G it uevach et
CIRELXESOGOD6551.65
)
Cctater 15 2021 165763 Awst Eopteases Sestian £ detass tor sty
an tocrvue (G
Foe pan
Pretoah s GETontgurat
ot 152 02 51 o)
£QF Fee hame
16062 51 vy} EGP Moo
{AgerRecemmenced]
Ctster 19 20211058 11 Eag Contgurmon  Sessin 200
A
Culstor 19 20211058 1 Sian Sessan wa
0
et 19,2021 1050 14 S Esecuzn System zpecion o Base Naes
A Satety and Opsraton » 65T -
Cusitman Test - Mo seporn
assonsssg
Cuicrer 18,2021 165007 Eng Execoron Sysem brzpazios we Bare Run Count 1
x Safety a3 Oparasan « 7890 +
Guaisine Test - 1o telpomts
srzociens
buge 117
Date: Ostabar 20,2021 10 1557 AN
System 10 Gos
Page0/15
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for Lhe ertire document,
including attachments The ACE sign-off is an electronic signature that requires two distinct identification companents: unique username
and personal password, The Agilent representative who has deliversd this service understands the meaning ard tegal status of an
electronic signature. As a rained official operator, the Agilent representative has 2 unigque password and ‘ogon to access ACE and
electranically sign this document. (Other e-signatures can be applied to this document using a Document Content Management ar other
suitable method defined in your data access and cantrol procedures.}

Ootaits

Fult Name of Signor: Suriya Thongkaew
Logged On User Narme: sunya.thongkaew@non.agitent com
Signature Creation Oate: Qutober 20, 2021

Reason for Signature: Execyted protocol and published this original version of document

Regulatory Disclaimer

This document froves a protocol 1o venfy and record instrument configuration and evidence of proper opesaben. 1t has been preparee trom cur
interpretalion of appicable regulations as wed 03 industry best practices The document is dessgned (o provide an imgartant companent of o camplete
comghance package. Validation cepends upen many factars and use of this protocol akine does not assure comptance. Agien Technatogies makes na
pramises of representatons as 1o s sufficency for any specie regutatory program

Warranty

Agiient Technclogres makes no watranly of any kind (G tes materal, nchudng but not kmited 10, the imphed warrsnies cf merchantasity and finess for
a panticuiar purpose. Agient Technotogies shall not be able for ertors costained heren or for incidental or consequential Samages in connection with the
furnizhing. perlormance. or use of this materiat,

Date: Octater 20,2021 1015 57 AM
System iD: GCs
Page 8115
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User Kame: sursya.thongkaew System s CC.6
Hostnarme: ASBKRW1029 Print Dste” October 5, 7021 18 16:60 AM
Q0 GC ALS UEI0813627 Trsmsaction log :
Time Tansaction  Actity Type of Transaction Optional Information
Stste Pertermad
Cotober 19,2021 11 1155 Slan Execuzon ikt Pressese Dacay - Franl e
s SSL - Pressure Convoned it
-5 250psi-L >e-2Cpaiand
S
Dutcber 10 2021112802 Era Execon fiat Pressure Decay - Trost Run Lot 1
an S5 ~ Pressore Comresed et
S BBOpu-L o2 0pstong
«ospn
Grtober 19. 2621 1178 €2 S Exeenon eiet Frgssie Actuscy - From Hone
e S50 - Pressore Cowrobed Iriat
5 E0puoL 1 2pm
Cotober 19 VLI ZES Era Execnon Wit Presse Accuiacy - Framt Ron Court 1
m 51« Pressare Controred iat
S 0L =127
Gotobes 19,2071 1138 47 St Execun Detezter Fiow Accusaty - Front None
a .- Tyve Foel-§ 30
e L e 10 0% setpnt
Cowmsas 19,7021 114520 Auta s Detector Fiow Actusaty -Front Manuei Dsta Ensry
a4 FID - Type . Fuet- 5 330
Pk -3 <= 10 0% sempomt
Detoder 19,2021 114835 ey Exatancn Datecter Fiow Aczuraty - Froes Bum Coent 1
m IO Tye Fueli 5390
L <x 10 0% seisont
Otsrer 10,3021 14535 S Erecaven oo
a4 £ -Typr Oudzecs§ 20
- L <2 16 0% veizont
Geiober 19. 3021 115202 Akt Dt Detester Fiaw Acvaracy - Front Marme Data Eniry
a1 FIO - Tyve Dugizer-§ 430
et 4 2 16 0% sxtpoint
Ootober 13,2021 116284 Eeg Exnasen Rea Coue t
an O - Typs Oudzer S 4000
i - L s 10 8% seloort
Poge2i?
Date: Outeber 76, 2021 10,1557 AM
System (0 a5

Page 10715
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User Hame: sutiya.thosgkaew System 15 GC-5. Usar Wame: suriya thengkaew Systom tf: GC-5.
Nostnsme: ASDKKWI029 Print Date. Octoter 20, 2021 10:36:60 Al Heatname: ASBRKW1025 Print Date: Octobes 20, 2623 18 16:00 AW
0Q GC ALS US10812027 Transaction kg © CQGC ALS US10213027 Transaction log :
Teme Transaction Aglivity Type of Transastion Optionsl tnlormation Time Transacticn Activity Yype of Yeanzaction Optional informatian
Siate Pecformed. State Periormed
October 192029 115255 S Exctution Detecler Fiow Acceracy - Flont  Nore Octover 12, 2021123951 Stant Execton GC Oven Temporature Stobiity Nooe
AN 0. - Type  Makevp-S 250 PM + 7890+ Yemperature : Ovent -
mlkmn - L <= 10 0% selpsial 5 H0C-L 05T
Ociebar 19,7021 120338 Aok Daa Desecter Fiow Accutacy « Frent Marual Bata Erary Ostover 19 2621 12 54 48 Augt Data GC Dven Temperatire Statisty Manwzt Oata Entry
I3 FID -Type: Makewp-$ 250 o - 785 - Temperature - Cves -
i - 1 <5 10 0% setpcinl 5. 1000°C-L <=B5C
Ocleber 19,2025 120335 End Exccubon Detecter Fiow Azcuracy - From  Run Count 1 Outober 19 2621 32 5449 End Exosuten GC Oven Temparature Stetbly Run Gount 1
P FiD « Type  Mabeup- 5258 e 7852 Tewrparatare . Cven
mma . L <= 10 0% tetprinl $1630°C-L <= 05T
October 15,2021 1203 42 St Execuon GC Oven Tarrgaratuce Hone Seiorer 19 2021 128152 St Erecman GC Seowing Ron-toesbon. Nome
e Accuracy - 7850 - Temperature 0 Towar, Froml SSL FrentFID -
Over - §:2W20°C - >=-10 Part of System Praparalon - Ha
AND <= 1.0% selpaintin K ¥imts asocinted
Ostcber 15,2021 122323 Avdd Data GC Oven Temperatre Hanuai Data Sntry October 19 2021 44840 Aud ReeCioned Sesscn e
i Accuracy - 7890 « Temperature Pl
Cven - 5 2300°C-L»=-10
AND <= 10 K setpintn K Oetober 70 20215 M08 Ausdt Acodesiaries  Sessen Nane
au
Gefeber 15.2021 127374 Ens Exccuton GC Oven Temperatcre Run Cownt: 1
P Accracy - 7890 « Temgerature Tctober 20, 20218 M08 Avat SassonRenaded Sesuon Hone
Oven. § 2300°C-L>5-10 A
AND =3 0 % xmpointin X Cotopar 0. XN §U 2 St Ousforten  Sessen oa
Ostoter 18 2021 122328 Stant Execron GC Ovan Temperature Hore M
u Acturoay - TEX: - Temperatue Cteber 20, 2215} 12 S Executon GC Scoutng Run -lopston oo
Owen -5 1000°C- L v= 10 ™ Towss, Froal SSL, Front FIO -
AND <= 10 % setpoint n K Pant ol Systen Preparain - Ko
Octobes 16 7021 123348 Avat bata GG Oven Temperature Manoai Data Ersry hanls aszeoated
P Agzaracy - 1890, » Temperalute Octobar 20,2021 63551 Audt Ozta GC Seoutng Run < Injecten  Dala fass Path
Oren -5 1000°C - L1 0 an Tower, Front S5, Front 1D - CAChemITADATAOCPVIC
AND ©2 10% salpant n K Part of Systam Preparaton - No 210QPV02 2021-56-35
Ociober 182021123350 End Executen GC Oven Temperatute Run Coun TS azsonsted 172314 ECOUTINGD0T O°F
P Resurazy « 169 - Temparsture DiAch
Dven- 5 C00°C L >=-10
AND <= 10 % seipoatn K
Pa3s7 Pageds?
Date: Ozister 20. 2027 301557 AM Date: October 20. 2021 30.15 57 AM
System i0: GCs System 1D: GC-5
Page 11715 Page 12115
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User Name: surtya thonghasw System 122 GO Usor Hame: surtya thongkasw Systemid: GC5
Hostnzme: ASBRKWTOZS Print Date: October 20, 2021 16:16 02 AW Hratnsme: ASBHHWIOZS Print Oate: Dotober 20,2021 10:16 02 AW
00 G ALS US10853027 Transaction feg : 0Q GC ALS USIT813027 Transaction bog :
Time Teansaction  Actavity Type of Transaction Optionas Informatien Time Transaction  Actitty Type of Transaction Option3i Intarmtion
State Performed State Performed
Oelober 26202483624 Ena Execiton GC Sroutng Aun - fpecren Fwo Count -~ 1 Geicber 20, 2028 83752 Audd Dt byecton Pretisan - irjecton Dats flas Pt
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User Hame: sutiya thangkaee System kL GC.E
Hestnsme: ASBKKWIOTI Print Dato: Octoter 28, 2021 10:16 05 AM
00 GC ALE US15813027 Transaction log ©
Tire Tanssvon  Actaity Type of Teansaction Opticnatintermation
State Pertcrmed
Ocleder 20, 202192864 Eng Quaidcation Sezsion ca
an
Oztezef 3. 2021 83854 Sun Reparticy Session Heore
/.u
Octoner 20,2621 1015 18 Ast Reparirg Seszen Repon Gonsentod .
b P Agilent CrossLab Compliance
Qualification Type: ICPMS-CQ
System ID; JP15471169
EQP Name: AgilentRecommended
EQP Revision: ICPMS.02.50
EQP Publish Date: March 2020
Date: September 30, 2021 4:07:18 PM
Report Type: Repon
Qrg. Name: ALS Laboratory Group { Thaifand) Co.,Ltd.
Org. Location: 104 Phattanakarn 40, Suan Luang, Bangkok 10250.
Fage 74T
NEXT CaL. DaTE 2T March for
Date; September 20, 2021 407:18 P
Date: Ocicber 20, 2021 10:45 57 AM System 10 JPIE4TIN69
System iD: GC-5 Pags 1/34
Page 15715
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Tahle of Contents Test Summary
Soction Page Purpose
This section includes a slatus for each scheduled lest and the overal quaiification. For each Lozt that is run, (1) the slatus is
Cover 1 automatically determined based on pre-defined fimils, and (2) the total number of times the t=st was run is displayed. For dotaited
regulls 20d specifications for a les!, refer b the test resulls in this EQR.
Table of Contents 2
Test Summary a
Servico Details 4
Detait
Instrument Details . 5 clals
- - T Teat Status Runs
Calculation Formulas 7
Autcsampler Check : SPS4 Pass 1
Protacal Detaits 8
C - - C Integrated Sampla Inlreduction System {iSIS) Check : iSIS3 Pass 1
Tests 9 .
Autstune : GB40IA Pass 1
Autosampler Chick : SPS4 . 8 Background (No Gas Mode) : GB403A Pass 1
integroted Sumpla Inlroduction System (ISIS) Chock : 1SIS3 10 Background (Gas Modes) ; GB03IA Pass s
Autotune : G8403A 11 20-Minute Stabiity (No Gos Made) : GE403A Pass 1
Backgraund (No Ges Mode) ; GB403A 13
Overalt Qualification Status
Backgrourd {Gas Modes) : GB403A 14 Pass B T o
20-Minute Stebifty (No Gas Mode) : GB403A 15
Doclaration of Change Controt 16
Atigehrments 17
Electronic Signature at

C Tranzacten Logs = C

Date: Sepiembar 30, 2021 4.07:18 PM Date: Beplorber 30, 2023 40716 PM
System 1D JPISETIIER System ID; P154TIIED
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Service Details

Purpose

This saction includes Jocal contact and dekvory defails for this service.

General Details

Service Order No/Request:

EQP Name:

EQP Revision:
Report Type:
Organization Details
Name:

Location:

Local Contact Details

Name:
Job Titl
Qualification Location:

Operator Details
Name:
Job Title:

Data Acquisition Details

Acquisition Scftware N

ame:

Acquisilion Scftware Revisian:

Customer Data System (CDS):

GO04BIT154
ApgilertRecommended
ICPMS5.02.50

Report

ALS Laboratory Group { Thatiand} Ca. .L1d.

104 Phattarakarn 40, Suan Luang, Bangkok 10250.

Chatchanai Kamarakul,
Manager

Laboratory

Panthep Kurasathain
Field Service Emgineer.

MassHunter
C.01.04

fcpMs: MassHunter

Agltent CroasLab Compliance Services

Date:
Systom I0:

Seplember 20, 2027 4:07:18 PM.

JP15471169

©2021 by Agilent Tachnologies

Chiller 1
Manufacturer

Name
Model Number

Serial Number

Pagedi34

Agitent Tochnokagies
Chillar
G3292A

AU1610713

Agllent CrossLab Compliance Services

Oats:
System 1D:

September 30, 2021 4:07:18 PM

JP15471169

Page 6/34

©2021 by Agilent Technologles

Instrument Details

Purpose

This section describes the as found system corfiguration.

Details

ICP-MS 4
Monufacturer
Name

Wodel Number

Aglent Technakagies
7900

G8403A

Agllent CrossLab Compliznce Services

Installed Cptions #100H; Stardard Package with Hydrogen aption
Detector Type S5Q
Nehulizer Mira Mist {G3161)
Spray Chamber Quartz
Terch Quartz
Sampling Cone Ni
Siimmer Cone Ni
Serial Number JP15471169
Firmware Revision C.01.04
18IS 1
Hanufactures Agilent Technokogies
Nameo 15183
Mods! Numbar G8411A
Type Peristaltic pump system
Serial Number JP15510227
Autosampier 1
Manufaclurer Agilent Technologies
Name SPS4
Modet Number GB410A
Seniat Number AU15430722
Oate: September 30, 2021 4:07:18 PM
System iD: JP154TIIE9

©2021 by Aglient Technolopies

Calculation Formulas

Purposa

Page 5134

AgHent CrossLab Comphiance Services

This seclion includes calculatian formulas for ail available tests. Depending upon which tests are scheduled, alt ar somo apply tc your

qualificalion.

For a description of calculations for ICP-MS tests performed by the MassHunter software, refer to tho MassHunter application and

documentation.

Dato:
Systam 1D:

Seplember 30, 2021 407:18 PM

JP15471182

Page? 34
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Protocol Details Autosampler Check
Purpose Purpose
This soction lisks the revisicns for alf test units used in this reparl. Far complete test-specific and high-loval change dotafis, refor to the This test demonstrales that the autosampler medule is comectly installed and connected. It does not test module performanca.
Revision History documant.
Test Revision Tost

Setpoint
ICPMS.02.50 20-Minute Stability (Mo Gas Mode)

Result:
ICPMS.02.50 Autosampler Check esulis Observed Result  Expected Result — Status

Criteria
1CPMS 02,50 Auloture After the self tes, i probe in the home pasition? (o Fi R
Yes + iPass
ICPMS.02.50 Background (Gas Modos) i
ICPMS.02.50 Background (No Gas Mada) A3 commarded, is the probe positioned at vial 27 iPass
C\ ICPMS. 02,50 Integrated Sample intreduction System (IS1S) Cheek

Satpoint Status: Pass ’ : o Runs:

Pass 1
Date: September 30,2021 407:18 PM Date: September 20, 2021 £07:38 PM
System ID; JPI5ETH169 System ID; JPS4TII6S
Poge 8/34 Page 9734
©2021 by Agitent Technologles Agilent Crosstab Compliance Serdces © 2021 by Agilent Tezhnalogles Apitent Croeslsb Compliznce Services
Integrated Sample Introduction System (ISIS) Check Autotune
Purposa

This test uses traceable checkout standards to run a softwore-executed autotune in afl modes. The tune report provides values for
Purpose pesk width, mass axis, sensiivity, oxide spacies, and doubly-charged specios tesls.

This tast demonstrates that the 1SIS medule is comectly Instalied and connectod. It does nat test madute padormance.

Setpoint

Setpoint Results

Results Peakwicth Moss 7

Giteria Observed Result  Expezted Result  Slatus Agient Racommended:

) C Slatus:

R Peakwidth Mass 89

As commanded, does the pump rotate? o

As commanded, do the valves load and inject?

{ Agitent Recommended:

Setpoint Status: ‘Pass

Status:

Overall I Sampte Introd| 1515) Check T
verallintegrated Sample Intraduction Systum (ISIS) Check 1 rist Ststus Peakwidth Mass 205
Poss H

U Agient Recommandad:

Status:

Hass Axs 7
Agitent Recommendcd:

Status:

Mass Axs 89
Agitend Recommended:

Status:

Mass Axis 205 l205.00
Agltent Recommanded: = 2048 i

Status:

Date: Seplembar 30, 2021 4CT: 10 P Data: Septamber 3, 2021 407:18 PN
System iD: JP15471160 System ID¢ JPisarites

Fagn 10734 Paga 11134
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Mass 7 Sensitivity No Gas [s428" " mepstppm
o

Agilent Recommended:

Status:

Mass 89 Sensitivity No Gas
Agilent Recommended:
Stalus:

Mass 205 Sensitivity No Gas
Agilent Recommended:
Status:

Mass 59 Sensilivity He
Agiient Recommondec:

Status:

Mass 88 Sensitivity H2
Agilent Recommended:

Status:

Oxide Ratio 156/140
Agilent Recommended;
Status:

Doubly Charged Specles Ratio 70/140
Agilent Recommended:
Stetus:

Setpolnt Status: ‘Pass

Overall Autotune Test Status

Agitent CrossLab Compllance Services

Runs: |1

Pass
Date: Sepiember 30, 2021 4:07:18 PM
System ID: JPIS4TI169

Page 12/34

2021 by Aglient Technologles

Background (Gas Mode)

Purpose

This test examines the background of the ICP-MS in the varlous gas modos by monitoring lons during a blank run.

Agllent CrossLab Compliance Services

Setpoint Gos Mode: {Hellum

Conditions
Mass:
integration Time:

Cycles:

Measurements and Results
Mass (AMU):

Measured Value:

Aglient Racemmended:

Status:

Setpoint Status: EP’:’ssW . Runs; i1
Setpoint Gas Mode: THydrogen

Conditions

Mass: ‘78

Integration Time: 1.0

Cydles: 20 .

Measurements and Results
Mass {AMU):

Measurad Value:

Agilent Recommended:
Status:

Satpaint Status: iPass

©Overall Background {Gas Modo) Test Status

Pass
Date: September 30, 2021 £07:18 P
System 1D; JP15471169

Page 14734
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Background (No Gas Mode)

Purpose

This fest examines the background of the ICP-MS In ra gas mads by monilering ions during a blank run.

Setpoint

Conditions

Masses:

Measurements and Results
Mosses (AMU):
Measured Valuo;

Agilent Recommended:

Status:

Setpoint Status: ipass ’ o o . Ransif1

Overalt Background (No Gas Modo) Test Status

Pass
Date: Seplember 30, 2021 407:18 PM
System iD: JPISATIEY

Page 13134

©2021 by Agllent Technologles

20-Minute Stability (No Gas Mode)
Purpose

This test monitors the abundance of lons present in the chackout stardard over a 20-minute perod ta verify that the signal is stable.
The %RSD of the abundance of given ions is calculated internally by the saftware ard compared 1o the imit.

Agilent CrossLab Compliance Services

Setpoint

Conditions

Mode:

Masses:

integration Time:

Peak Pattern:

Repetilions;
Sweeps/Replicatos: (100 i

Measuraments and Results

Masses (AMU): 7
Stability RSD:

{BS

Agflent Recommended:

Status:

Runs:["l‘ i :

Setpelnt Status:

Overall 20-Minute Stability (No Gas Mode) Test Status

Pass
Dale: September 20, 2021 4.07:18 PM
System ©D: JP15471169

Page 15734
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Declaration of Change Control

This document is under change contrel, Revision histary is maintained and printed on each document. Access to the master
dacuments is limited to pracess ownars, Documents receive pedodic review and cannot ke assigned an evergreen slatus. The
qualification perfarmed according to this document refers enly to tha hardware/software configuration in piece at the time of the

Aglient i that i ion change be in place in order to
maintair the validation process. Any changes (o the analytical sr computer hardware or software must be clearly spocified. A
change managament system provides a means for. 7 the degree of required according % tho oxtent of the
changes made, All details of the changes must be tharoughly recorded and documented, together with delails of completed teste and
their results, Note: i is the customer's i

Date: Seplember 30, 2021 40716 PM
System ID: JP15471169
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Gonerat

Document Rame:

Apilent Technologies
Agilent Compliance Engine Self Qualification
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a5 Chrmatogrichy £l Cealores
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Date: Septembar 30, 2024 407:38 PM
System fD: JPISATIIEY

Page 18154

© 2021 by Agltent Technologhs Agllent Crosslab Compliance Services

Attachments

Training requirements note: The delivery enginaer aitaches an ACE technique-specific training cariificate to the Equipmant
Qualificatian Reporl {EQR). Cbtgining ACE tachnigue-specific cerfification Includes pre-requisite tralnings for Data intsgrity, General
Compliance {opics (GMP, GLP, ALCOA, ete.), instrument hardware and software compenents, 2nd tho ACE technique itself. The ohe

certificale al quisite krainings as in the Agilent Leaming Management System called Success
Faclors.
Location Catepory Documeont Nams Page
ECR General Certificate of Syetam Qualiiication 18
EQR Gereral Operators training cedificate and quatifications 19
EQR Generat Certificate of Qualification for ACE 20
EQR General Cartificate of Qualificatian for ACE 2%
EQR Genzral Ture reports 22
EQR General Test Report 25
2QR General Test Repart 27
EQR General Tesl Report 9
Date: Seplembar 20, 2021 4:07:18 Fi4
System iD: JP154T11€D
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General

Document Name: {Qporalocs iraining cenifcate and qualficstions

5 AgltestYachaetogles
Certificate of Completion
Leamer Neme: Penthep Kurasabain
Titke Of Course: AN-CE-ICPM5-2-038-A:Agiknt 7303 ICPMS$ FSE tpdate training
Cempleiizn Dato: Sz 79,2014
Certificd By Company: Leaming at Agiten
s
o - A it Tt et
¥ % i i Agitant's: Safity Abecta, Service Mates, intcmat lecknica) ipdsien, updnte irninkag, ewerent
uTESM past [+ s i 3 Agitead Teehnalogiar, does pot
Dats! Septenier 35 2021 4:07:10 P4
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General

Document Kame;

[Certificats of Qualfication for ACE

Agllent CrossLab Compliance Services

- Agilont Technologias

Leatnes Name:

Title Of Course:

Completion Date

Cenified By Company:

Certificate of Completion

Parthep Kurasathain

AN-CE-SS-1-030-A: ACE 3.X User Update Training

July 7,2020

Leaming at Agilent

A centificase for

Agitene > is i i
's: Safety Aberts, Service Notes, imeral serbesed] vpdsten, updale iraimieg, cverent
* iy Aber, Service Hoscs imemal

Zocumomaion, lechniel ppen, cuns
iy

by Agien Technodeyied, does ret

Date:

System ID: JP15471169
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Seplomber 30, 2021 4:07:18 PM
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Generat

Documant Name:

Agfent CrossLab Compliance Services

ualficaton for ACE

Aghlant Tachrefogios

Leamer Neme:

Title Of Course:

Complction Date:

Cectified By Company:

Certificate of Completion

Panthep Kurasathsin

AK-CE-ICPMS-2-035-B: Crosst.ab Compliance Hardwere Specific Delivery for Agilent
ICP-MS Systems

October 31, 2020
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Date:

System iD; JP15471469
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General
Document Rame: Test Report
Batch Summary Report
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General
Documant Nama: TestReport
Batch Summary Report
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Document Name: {TestRepord

Batch Summary Report
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Document Nama: /Test Report o . e

Batch Summary Report
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Loggod On User Namae: panthep_kurasathsin@agilent.com

Signature Crealion Date: Sepiember 30, 2021
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Reguiatory Disclaimer
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33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone . +66 2 586 5792-4  Fax : +66 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T220730

Page 1 of 6
Equipment : HEATING BLOCK
Manufacturer : Environmental Express
Model . SC 196 REVIEW BY ... L21Tp0N
Serial No. : 6974CECW3285 rormoveosy . Sl
Customer Code  : BKK_EL0054 REXT caL pATE Acl(p}

iD No.

T5306A3

Customer

ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd,, Khwaeng Phatthanakan,
Khet Suan Luang, Bangkak 10250

Customer Location

Acid Digestion Lal

Date of Receipt 30 March 2022

Calibrated By

Wateharapon Sangtong (Technician )

Approved By : /Sujjar Naknakred {Site Calibration Manager )

Date of Issue :

The uncertainties are for a confidence probability of approximately 95¢%

‘o

This Centificate is isgued in

with the itions of granted by the Thai Labaratory Accreditation

Stheme which has assessed the fezsurement capability of the laboratory and its traceabifity to recognized national
standards and to the units of realized at the ing national standard faberatory, This certificate may
net ke reproduced other than in foli axcept with the prior writien approvaf of the Metrological Center,

FMALEZ 109300357




Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109

&ISCG

CEMINT-QUELNG EATERULS

2

Metrological Cenier
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 §792-4  Fax : +66 2 586 5109

CELENT-BVLEMG MATEALLS

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th Website : www.scieco.co.th E-Mait : calibrate@scg.co.th
Certificate Na. T220730 Page 20of 6 Certificate No. 220730 Page 3 of 6
Calibration Report i s . .
alibration Report Calibration Heport

Equipment : HEATING BLOCK
Date of Calibration s 7 April 2022
Environment : Temperature : 21.8-231 °C

Line Voltage : 221.6-2263 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
. This equipment was czlibrated by insert nine standard thermocouples type T into its chamber | the other one

standard thermocouples type T use for ambient temp . The catibration was done in li;
to WI-T20.
All data shosv below were finat values and the initial data from customer request . The temperature scale used
was based on ITS - 90,

. Reference Standard Instrument ©

I

Instrument Model Instrument No, Certificate No. Due Date
TC TYPET TN221-TN230 T210008 08 June 2022
TC TYPET TN231-TN240 T210008 08 June 2022
DATA LOGGER  34970A T149 T210008 08 Junc 2022

w

. This certificate is traceable 1o :
Natiuna! Institute of Metrology ( Thailand ) through Metralogical Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
Condition of calibrated item : good

b

Equipment Description :

Time Constant 2 Hour __ 25 Minme At 95 C

Fresh Air Dumper [_JOpen [ JMin [ Medium [ ] Max
[Jctose

Not Available

o

5, Adjustment ©
() without adjustment { X )} after adjustment

Appraved By..

FM-L13 108730-08-57

Melrological Center

= BCECO Savices Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 510¢

FRONT CONTROL

$

Approved By.

FM-L13 10830-05-57

g{é@% gym SCIECD Bervices Company Limited
& 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone ; +66 2 586 5792-4  Fax : +66 2 586 5109

CEMENT-BURES BATERALS

Website : www.scieco.co.th E-Mail ; calibrate@scg.co.th Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No.  T220730 Page 4of 6 Certificate No. 7220730 Page 50of 6
Calibration Report Calibration Heport
Measurement Results Measurement Results ¢
Calibration Point Average Standard Reading st each position ('C) Calibration Peint Average Standard Reading at each position cy

RI Holel-Holes| TN221 | TN222 | TN223 | TN224 | TNZ2S | TN226 R1 Holel-Hole6] TN221 | TN222 | Tnz23 | TN224 | TN225 | TN226
CAL POINT Max 93.60 93 82 9405 94.20 9436 9426 CAL POINT Max 104.47 104.65 10479 10531 10547 105,46
95 Min 93.07 93.26 93.51 93.66 9382 9371 105 Min 10435 10427 10445 10498 105.14 105.20
Average 9333 9334 93.78 9393 9.09 9395 Average 10431 10446 10462 105.15 10s31 105.33
R2 jlake7-Holel2| TN227 | TN228 | TN229 | TN230 | TN23j TN232 R2 HoleT-Holel2] TN227 | TN228 | TN229 | TN230 | TN231 | TN232
Max 94.59 94,79 94.63 9435 9482 95.00 Max 105.55 10873 105.63 105.84 103,97 106.07
Min 9408 9425 94.08 93.97 94.26 94.44 Min 105.28 105.43 10535 105.52 105.68 105.83
Average 9432 9152 9436 94,26 94.54 94.72 Aversge 108.42 10558 105.50 105.68 10382 105,95
R3 Holei3-HoleI8| TN233 | TN234 | TN235 | TN236 | TN237 | TN238 R3 Holeld-flolei8] TN233 | TN234 | TN13S | TN236 | TN237 | TN238
Max 95.03 94.84 94.78 2484 95.06 94.73 Max 106.14 106.06 10531 106.05 10581 105.87
Min 9446 9398 93.20 9428 94.49 94.18 Min 10535 165 81 10555 10580 105.53 105.6
Average 9474 94.26 93.49 9456 94.78 9445 Averige 106.00 10594 105.68 10592 105.67 10575
R4 Hole19-Hole24] TN23% TN240 TN TN222 TN223 TN224 R4 Holel9-Hole24} TN239 TN240 TN221 TN222 TN223 TN224
Max 94.89 9482 95.73 95,35 95.73 95,10 Max 105.86 105.60 104.44 10451 104.28 10478
Min 9433 94,26 95.51 95.62 95.51 95.85 Min 105,61 105,37 104,27 10435 104.12 104.61
Average 94.61 9454 95.62 95.73 95.62 95.97 Average 10574 105.43 10435 10443 104.20 104.69
RS Hole25-Hole30] TN225 | TN226 | TN227 | TN228 | TN229 | TN230 RS Hole25-Hole30| TNI2S | TN226 | TN227 | TNI28 | TN229 | TN230
Max 96,28 96.39 96,37 96.5¢ 96.19 96.04 Max 10494 104.93 104.97 105.08 104.68 104.69
Min 96.01 96.10 96.02 96.20 9589 95.71 Min 105,77 104.75 104.76 104.90 104.51 10449
Average 96.15 96.24 96.20 96.37 96.04 95,38 Average 104.35 104.84 104,86 104.99 104.60 104.59
f R6 Hole31-Hole36| TN231 | TN232 | TN233 | TN23d | TN23§ | TN236 R6 Hole31-Holeds| TN231 | TN232 | TN233 | TN234 | TN235 | TN236
Mo 96.84 96.97 97.03 96.48 96.33 95,76 Max 105.44 105.45 105,61 104.95 104.84 10442
Min 96.53 96.65 96.74 96.08 95.98 95.43 Min 105.27 10527 105.44 10476 104.66 10425
Average 96.68 96.81 9657 95,25 96.10 95.60 Average 10536 10536 10553 104,86 10473 10433
[ R7 Holed7-Holed2] TN237 TN238 TN239 TN240 TN221 TN222 R7 Holed7-Holed2! TN237 TN238 TN239 TN240 TN221 TN222
Max 96.46 96.15 9619 96.06 96.95 97.09 Max 105.17 10470 10459 104.51 105.22 105.53
Min 96.13 95,84 95.55 95.72 96.64 96.73 Min 105.00 104.53 10441 10435 105,04 105.37
Average 96.30 95,99 96.02 95.89 95,80 96.53 Average 105.08 1044 104.50 104.43 105.13 105.45
1 RE Holed3-Holeds] TN223 | TN224 | TN225 | TN226 | TN227 | TN228 RS Holed3-Toled8| TN223 | TN224 | TN225 | TN226 | TN227 | TN228§
Max 96.91 96.58 96.13 96.19 9634 96.19 Max 105,61 105.45 105.10 10477 10437 105.02
Min 96.55 96.21 95.50 9587 96.08 Min 105.44 10528 10492 104.60 104.70 10435
Avermge 96.73 96.40 95.96 96.03 96.18 Average 10553 10537 105.01 104.69 104.79 10493

A

Approved By.

FAL-L13 108/30.05-57

Approved By. X 12

TM-113 108730-05-37



Metrological Center
SCI ECO Servicas Company Limited

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

EEMENT- DRSS KATERALE

Certificate No. T220730 Page 5 of 6

e

Calibration Report

Measurcment Results:

HEATING BLOCK ‘Temperature Distribution

Reading (°C)

Sewing ('C)

Stability (£°C) Uneertainty (<°C
Min , dax Average
1000 1000, 1004 1001 038 083
1050 1050, 105.4 108.1 020 079

* The quoted uncertainty exchuds ™ uniformity *

‘The calibration result apply only the sbove calibrated item.

The resalt of test was found accurate a5 shown o date and place of test ony.

The reparted expanded uncertainty is bssed en 2 standard uncortsinty multiplied by a coverage fastor & which for a t-distribution, providing

alevel of conlidence of spproximately 95 % .

\
.

Approved By,

FM-L13108/30-05-57

Metrological Center

Metrological Center
SCI ECO Services Company Limited

@ ' S CG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel: +66 36273086 Fax : +66 3627 3100
Bangkok Tel: +668 9205 6851 , +669 8247 2360

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

NSC-TISLTIS 17025
CALIBRATION 0244

Certificate No. T221644 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room)

Manufacturer : KOLDTECH

Model : KM 320 REVIEWBY ...
Serial No. : TBN-1012061/05

Customery Code : BKK_EN0167

ID No. : T2463A3

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khiet Suan Luang, Bangkek 10250

Customer Location

Envirenmental Laboratory

Date of Receipt 27 June 2022

Calibrated By Sujjar Naknakred ( Site Calibration Manager )

Approved By : /Boonchai Suriyawong (Site Calibration Manager)

Date of Issue . thian

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

This Centificate is issued in d with the itions of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measuremant capability of the laboratery and its traceability to recognized national
standards and to the units of realized at the national standard laboratory. This certificate may
nat be reproduced other than in full except with the prior writton approval of the Metrotogical Center.

FM-L14 117/01-02-64

Metrological Center

©(SCG

SCI ECO Services Company Limited

NSG-TISLTIS 17025

3372 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 8244

Certificate No. T221644

Page2 of 4

©/SCG

SCI ECO Services Company Limited

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

NBC-TISETIS 17028
CALIBRATION 0244

Certificate No. T221644

Page 3 of 4

Eq

Date of Calibration

En

Calibration Report

uipment Chamber { Cold Room )

30 June - 1 July 2022
Temperature : 18.9-23.7 °C
Line Voltage : 222.9-2265 V

Relative Humidity : 55~ 65 %RH

vironment

Condition of this results of calibration :

. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one

standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to W1-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 temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument @
Instrument Model Instrument No. Certificate No, Due Date
TC TYPET TN161-TN170 T210009 30 July 2022
TC TYPET TNI71-TN1I8D T210009 30 July 2022
DATA LOGGER  34970A Ti49 T210009 30 July 2022

w

bl

“

. This certificate is traceable to :

National Institute of Mctrology { Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244)
Condition of calibrated item : good
Equipment Description :
Time Coostant 3 Hour -
Fresh Air Damper [_]Open [ [Min
DCIosc

[X]Not Available

)

Minute At__ 3
] Medium

Cc
DMax

. Adjustment

() without adjustment ( X ) aRer adjustment

A

Approved By.

FM-Li5117/15-05-63

Calibration Report
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C=Centre, F=CentreofFacc, A=Comer, E=Centre of Edge
IC = TNi61 IIF = TN171
1A = TNi62 12F = TNI72
JA = TNI163 13A = TNi73
4F = TN164 14A = TNI74
54 = TNI65 15F = TNI75
6A = TNI166 16E = TN176
7F = TNI167
8F = TNI168
9A = TNI1§9
10A = TNi70

ApprovedBy.___

FM-L15 117/15-05-63





