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High Volume Alr Sampler Callbration Worksheet

Project Sit GUIFTS3 Ca. Ld. Barometric Pressure (mm Hg) : 7552
Callbrate Location: Trodeunfunsdnd 0: 29
Calibrate Date : 20-Nov-24 High Volume 1D : RYG_FS0666
CallbrationSheet No.: ©-201124-RYG_FS0666 High Volume Model: TE-5009X
Callbrator ID: RYG_FS0205 High Volume $/N: 6265
Callbrator Model : TE-5028A Callbrator Slope : 095561
Callbrator S/N: 1166 Callbrator Intercept: -0.02266
TestNo. DeltaH 0 @ 1: Chart Linear Regression
(Inch) {m*{min) (CFM)
1 16 .86t 32 Slope: 308592
2 22 1004 36 |intercept: 52316
? 28 1130 40| correlation Cocffictent : 09994
4 ERS 1261 4
5 42 1379 48
1{cim)
654
y=30.850¢+ 52316
0o
o0 0s 10 15
Qa (m3/min)
o et
Callbrated by jﬂs-—/ Approved by :
(MrAnurak Tongkhajonsakda ) (Mr. Noppang Juntarupan)
Field Scientist(2) Enviro Fleld Coordinator Setentist (3)
FORM NO:F06-074 REVISIONNQ:2 [SSUE DATE: 20/11/23
High Volume Air Sampler Callbration Worksheet
Profect Site : Gulf T$3 Ca., Lid Barometric Pressure (mm Hg) : 7552
Callbrate Locatlon : Trelenavhurm el rvw g dnddud) (-0): 29
Callbrate Date : 20-New:24 High Volume ID : RYG_FS0186
CalibrationSheet No: C-201124-RYG_FS0186 High Volume Model: TE-5009%
Calibrator ID: RYG_FS0205 High Volume S/N : 4794
Callbrator Model : TE-5028A Callbrator Slope ¢ 095561
Callbrator §/N 1166 Calibrator Intereept : -0.02266
N DeltaH,0 [ 1: Chare IR
{imeh) {mfmin) [(x30]
1 15 0833 32 | stope: 310916
2 21 0982 36 |intercept: 51933
3 26 1090 40 | correlation Coeflicient: 09986
4 32 1206 a4
5 40 1.346 18
1{erm)
654
y=318924+5.1933
00
00 os 10 15
Qa {m3/min)
Calibrated by Approved by : S =

( MrAnurak Tongkhajonsakda }

(Mr. Noppong Juntarupan)

High Volume Air Sampler Callbration Worksheet

Fleld Selentlst(2)

Enviro Field Coordinator Sclentist (3)

FORM NO:F06-074 REVISIONNO:2 ISSUE DATE: 20/11/23

ProjectSite: GulfT53 Co. Ltd. Baromelric Pressure (mm Hg) : 755.2
Calibrate Locatlon : Trdopraidwheaesfusan T [§-E 29
Calibrate Date : 20-Nov-24 High Volume ID : RYG_FS0662
¢ No: 201124 RYG_FS0662 High Volume Model: TE-5009X
Calibrator 1D: RYG.FS0205 High Volume §/N: 6259
callbrator Modet : TE-50284 Callbrator Stope : 152567
Callbratar /N 1166 Callbrator Intercept : 003613
TestNo. DeltaH0 Qs Lt Linear Regression
(Inch) (m’*[min) {CEM)
L Z4 L0415 40 |siope: 37,2063
2 30 11503 “# | intercept: 09717
2 il Lo 50 |correlation Coeffclent: 09983
4 47 14432 54
5 56 15720 60
1eFm)
654
y=37.206x + 09717
00 ——— - -
00 05 10 15 20
Qstd {m3/min)

)

Caltbrated by _%;—‘é

( MrAnurak Tongkhajonsalda }
Field Scientist(2)

Approved by

§

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

FORMNO:F 06:073 REVISIONNO:2 [SSUE DATE: 20/11/23

High Volume Alr Sampler Calibratlon Worksheet

ProjectSite : Gui(TS3 Co. Led. Barometric Pressure (mm Hg) : 7552
Callbrate Locaton: Frapumariinesn ca: 29
Callbrate Date: 20.Nov-24 High Volume 1D ¢ RYG.FS0188
c No: C-201124-RYG FS0188 High Volume Model: TE-5009X
Callbrator 1D: BYG FS0205 High Volume S/N: 4796
Calibrator Model : TE-50284 Callbrator Sfope : 095561
Callbrator $/Ns 1166 Callbrator Intercept: 002266
TestNo. Peba .0 e diChary Linear Regresslon
(inch) Lo fmin) (CFM)
1 16 0.860 32 Slope: 220713
z 22 1004 36 |intercep: 40844
3 28 1130 40 |correlation Coefcient: 09989
4 34 1243 4
5 41 1363 8
1H{Em)
654
y=32.071x + 4.0844
ao
an s 10 15
Qa (m3/min}
Calibrated by _74"/ Approved by: oy

(Mr.Anurak Tongkhajonsakda )

{Mr. Noppang juntarupan)

Fleld Sclentlst(2) Enviro Field Coordinator Selentlst (3)

FORMBO: F 0074 REVIRION 02 1SSUK DATE: 20/11/23



s gamecee S8 As SRTORILS

NSCTISI-TIS 17025

@ CALIBRATION 0425
SIANCERS o careres
<> of Calibration

Model Number:  LA130S-F Certificate No. : 24BCI0088 )
Dascription : Balance Issued Date:  Friday, February 23, 2024 =
Serial Number: 25409664 No.: 228198
1D No. : RYG_EMN0001
Manufaclurer:  Sartorius Page No. :

Cuslomer Name : ALS

Celibrated Place : ALS Laboratery Group (Thailand) Co., Lid.(Balance Room)
6160 Moo § T.Maenam Khu, A.Pluzk Daeng, Rayong 21140, Thailand.

Callbrated By:  Mr.Chenchal Inthana Cali

Callbration Date : Thursday, February 22, 2024 Procedure No. : This calibration was conducted by

Using ivhouse calbration procedure rumber (WI003)
Based on UKAS LAB 14:2019

Melrological dala Ambients Conditions:

Capacily : 150 g ility : 0.0001 g T 8 23.8°C z 5.0°C
Humidity : 540%RH + 100%RH

Reesons for calibration Pressure +

[ New Instaliztion (] Service / Repaied (7] Re-callbretion/ Malntenance Equipmant Candilion: [D)Good Operate [ Fair
Measurement Method UKAS Pubhcatlon Ref :Lab 14

dlis the expx from utipiod by the
magafawmmrm.wor m. Itis th the Guide to
P Tho riificate - to , which
th acconding lothe : y f Unts (S1). Repon of Telernnse came form kst of
Sanorius Wlsm
Traceability:

Traceabdity Cetificate No. |Due Date

Model Number _|Description
YC5011-522-00 _gpjnnw 1 - 5000 E2,YCS011-522.00

This cenificale refala and apply thls squipment only.

This certficate may not be reproduuced ot than in full excepl with R
the prior writlen approval of tha Varification Operaion Divlslon Qs .
Sartorlus (Thafland) Co,, Ltd, .

Mr.chonchal Intrhana({Technk:e! Manager)

SOP FM 33 03 February 2022

High Volume Air Sampler Calibration Worksheet

ProjectSite : GullT$3 Co, Lid. Barometric Pressure (mm Hg) : 755.2
callbrate Locallon : Toduunuasdng Temperature ( °C) : 29
Callbrate Date: 20-Nov-24 High Volume ID : RVGF50292
CalibrationSheet No: €201124-RVG_FS0292 High Volume Model : TE-5170D
Callbrator ID: RYG.F50205 High Volume S/N : 9
Callbrator Model ; TE-50284 Calibrator Slope : 152567
Callbrator S/N: 1166 Callbrator Intercept : -003613
Test No. Delta iz0 Qs b il Uinear Regression
Inch; {m?{min) (CFM)

1 25 10623 40 |slope: 389766

2 3 11769 | intercept: -16486

2 39 13179 50| correlation Coefficient: 09985

4 47 14432 54

5 56 15720 60

1jerm)
654
¥=38.977x- 16486
00
o 05 10 15 0
Qstd {m3/min)

Calibrated by _741—/ Approved by : o

[ Mr.Anurak Tengkhajonsakda ) (Mr. Noppong Juntarupan)
Ficld Scientist(2) Enviro Field Coordinator Scleatist (3)

FORM NO: F 06:073 REVISIONNO:2 ISSUE DATE: 20/11/23

Sartorius (Thalland) Co., Ltd.
mamlmmmm-‘mmw

S/ARTORILS

@{Fﬁ}@g » of Calibration

Model Number:  LA130S-F Certificate No. : 24BCI0068
Descripllon : Anal Balance Issued Dale:  Fi Fab 23,2024
Sesial Number: 25409664 No.: 229196
ID No. : RYG_ENODO1
Sartorius Page Na. : 20f2

Calibratlon Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
the ablity afa play 5 ¥ y botwean
foad, La. 12 or 1/4 placed in the
atocly . Hussdlo middle
express reproducibiy queniiatively. R78.
Nominal Value : (Low Load) 10.0000 ¥hidsna Nominal value : S0 ]
10 g 10.0000 100.0000 Tolerance 0.0004 g
Tolerance 10,0000 100.0001
0.0001 g 10.0000 160.0001 Difference
5.5938 100.0600 G
Nominal Valua : (High Load) 10.0000 100.0001 2
00 g 100. 0600 3
Tolerance . G000 100.0001 4
00001 g 3.9993 100.0002 ) 5 |
3.9993 100.0000 8 -
Standard Deviation 0.00005 0. OOUOB
Linearity
sope.
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Devlalion Uncsriainty
@ @ @ @ @
0.01 _0.0100 0.0100 0.0000 0.00020
0.05 0.0500 0.0500 0.0000 0.00021
B 0.1 0.1000 0.1000 _©.o000 0.00021
0.5 0.5000 0.5000 0.0000 0.00021
1 1.0000 1.0000 0.0000 0.00021
z | 2.0000 ~2.0000 0.0000 | 6.00021
5 | 5.0000 i 5.0000 0.0000 | 0.00021
10 | 10.0000 [] _10.0001 0.0001 0.00024
320 20,0000 | 0.0001 0.00021
100 | 100.0000 959.9599 -0.0001 0.00024
End of Reporl.
SOP FM 33 03 February 2022
High Valume Alr Sampler Calibratlon Worksheet
ProfectSlte GuIf TS3 Ca. Ltd, Pressure (mm Hg) « 7552
Callbrate Locatlon : Tadeuunahiwhmaariasn Temperature (°C) ¢ 29
Callbrate Date : 20-Nov-24 High Volume ID : RYG_F50189
CallbratlonSheet Noz €-201124-RYG_F50189 High Volume Model : TE-5009X
Callbrator ID: RYG_F50205 High Volume S/N : 4797
Callbrator Model : TE-5028A Callbrator Slope : 095561
Callbrator $/N: o oome Callbrator Intercept : 002266
TestNo. ik Q’ Echary Linear Regression
{inch) fen’fmin) (CFM)
1 15 0633 2 Slope; 305454
2 20 0959 36 Intercept: 67033
3 26 1090 40 Correlation Coeffictent : 09990
4 3z 1206 44
5 41 1363 48
Tiery
4
¥ =30.545¢+ 67033
00
00 as 10 15
Qa {m3/min}
Calibrated by Approved by: ]
( MrAnurak Tongkhajansakda ) {Mr. Noppong untarupan)
Fleld Sclentist{2) Enviro Fleld Coordinator Scientist (3}

FORM N0 F 06074 REVISIONNOLZ ISSUE DATE: 30/10/23



High Volume Air Sampler Calibration Worksheet

Project Sile: GuITS3 Co, Lid. Barometric Pressure (mm Hg) : 7552
Callbrate Location : Tnduuhumita(nugdaifus) (°c): 29
Callbrate Date : 20-Now-24 High Volume 1D : RYG_FS0177
CallbrationSheet No.: 01124-RYG_FS0177 High Volume Model ; TE5170D
Calibrator 1D: RYG_F50205 High Volume S/N: 4803
Callbrator Madel : TE-50284 Callbrator Slape : 152567
Caltbrator $/N: 1166 Callbrator Intercept : -003613
Test No, DeltaH:0 Qet S Linear Regression
{lnch) {m*fmin) (cFM)

1 26 10827 40 Slope : 423025

2 32 11972 “ Intercept: 62426

3 40 13342 Bl Correlation Cocfficicnt : 0.9989

4 46 14201 54

5 55 15562 60

1{cAm)
654

¥=42,302x - 6.2426

o0
00 05 1.0 15 20

Qstd {m3/min)

=T ; = C ; P
Callbrated by _749"4 Approved by : e

(MrAnurak Tongkhajonsakda ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Sclentist (3)

FORM NO:F 06:073 REVISIONNO:2 1SSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

ALS MULTIPOINT CALIBRATION REPORT
C Date 2-Jul-24 Name NOXx Analyzer
Taledyna API Modsl T200
Serlal No. 2198 D RYG_FS0252
Callbrator Teledyne API Model 700
Serlal No. 847
Std. Gas ¢ (PPM) 55.88 Cylinder No. GN0D27222
Cylinder Pressure {psl) 1800 Certified By Alrgas Inc.
Certified Data 8-Feb-22 Explred Dats 9-Feb-30
Polnt CALIBRATION RESULTS
Ideal Actual NO Ermror NO %Emor NO Actual NOx Emor NOx | %Ermor NOx
ZERO 0,00 0,10 0.10 0.10 0.10 0.10 0.10
1 100.00 98,70 -1.30 -1.30 101.00 1,00 1.00
2 200,00 198.00 -2.00 -1.00 201.30 1,30 0.65
3 300.00 298.50 -1.50 -0.50 302.30 2.30 0.77
4 400.00 398.20 -1.80 -0.45 398.60 -1.40 .35
AVERAGE (%) -0.63 043
400
300
200 -
100 - -
N s
° 100 200 £ 400

o ldrH e Attud HO —-—AcmnlNoj

Calibrated By Approved By
(MrJirawut Sakam ) (Mr.Sarayuth  Jittranont )
Fleld Environmental Sclentist (3) Asslstant General Manages

ALS Laboretory Group
FORM NO: F 06056 REVISION NO.:- ISSUE DATE: 02/04/12

Profect Slte: __ GuifTs3Co,ld ___ Barometric Pressure (mm Hg) : _ tssa
Callbrate Location : FeABUMBITINIYDY T =0 29
Callbrate Date:: 20-Nov-24 High Volume D : RYG.FS0178
CallbrationSheet No.: C-201124-RYG_FS0178 High Volume Model : TE-5170D0
Callbrator ID: RYG,FS0205 High Volume S/N : 4804
Callbrator Model : TE-50284 Callbrator Slope : 152567
Callbrator S/N : 1166 Callbrator Tntercept : 6513
TestNo, DeltaHy Qaa L Chart Linear Regresslon
{Inch) {m/min) (CFM)

1 25 10623 40 Slope:: 427461

2 31 11789 # | intercept: 58483

&) 28 13013 50 |Correlation Cocficient : 09980

4 45 14129 54

5 53 15303 60

1{erm)
654

¥ = 42.746x - 5,8483

o0
00 05 10 15 20

Qstd {m3/min)

Callbrated by ,%:“‘é )

Approved by :

{ Mr.Anurak Tongkhajonsakda ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinatar Scientist (3)

FORM NO. F06-073 REVISION NO:Z ISSUE DATE: 20/11/23

ALS MULTIPOINT CALIBRATION REPORT
¢ Date 3Juk-24 Name NOx Analyzer
HORIBA Model APNA-370
Serlal No. NVOER3YH ID RYG_FS0459
Callbrator Teledyne APl Mode! 700
Serlal No. 947
Std. Gaa Concentration (PPM) 55.88 Cyllnder No. GNG027222
Cylinder Praseurs (pal) 1800 Caertifiad By Alrgas Inc.
Certtfied Dats S9-Feb-22 Explred Date 8-Feb-30
Poirt CALIBRATION RESULTS
Ideal Actual NO Error NO %Emor NO Actual NOx Ermor NOx %Error NOx
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 101.20 1.20 1.20
2 200.00 198.70 -1.30 065 199.70 -0.30 -0.15
3 300.00 301.10 1.10 0.37 301.40 1.40 0.47
4 400.00 400.30 0.30 0.08 398 80 -1.20 -0.30
AVERAGE (%) 0.13 0.26
400 -

300

200

100

L3 00 200 300 400

Ideal  —e—AclalNO  —8— Actual NOx

Callbraied By Approved By
(MrJirewut Sakam ) (Mr.Sarayuth  Jlittranont )
Flald Environmental Sclentist (3) Assistant General Manager

ALS Laboratory Group
FORM ND: F06-056 REWISION NO.: - ISSUE DATE: 0204112



ALS MULTIPOINT CALIBRATION REPORT

C Date 2-Jul-24 Nams NOx Analyzer
Manufacturer Teledyns Model T200
Serlal No. 2107 ID RYG_FS0256
Callbrator Teladyne API Model 700
Serlal No. 947
Std. Gas C (PPM) 55.88 Cylinder No. GNQ027222
Cylindear Pressure (pel) 1800 Certified By Alrgas Inc.
Certified Date 8-Feb-22 Explred Dale 9Feb-30
Paint CALIBRATION RESULTS
Ideal Actual NO Error NO %Emor NO Actual NOX Ermor NOx | %Ervor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99,60 -0.40 -0.40 100.10 0.10 0.10
2 200.00 198.00 -2.00 -1.00 198 70 -1.30 -0.65
3 300.00 297.30 -2.70 0.90 28870 -1.30 -0.43
4 400.00 396.40 -3.60 -0.90 398 80 -1.20 -0.30
AVERAGE (%) -0.62 024

400

200

200

100

[ 100

200 300 400

-~ Ideal —— A NO @ Achasl MO

ALS MULTIPOINT CALIBRATION REPORT
[ Date 2-Jul-24 Name NOX Analyzer
Manufacturer HORIBA Model APNA-370
Serlal No. TAVBab44 Equipment ID RYG_FS0272
Callbrator Teledyne API Model 700
Serlal No, 947
Std. Gas C: PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (pal) 1800 Certified By Alrgan Inc.
Certified Dats B8-Feb-22 Explred Dats B-Feb-30
Polnt CALIBRATION RESULTS
Ideal Actual NO Emor NO %Emor NO Actual NOx Ermor NOx HEnor NOx
ZERO 0.00 0,05 0,05 0.05 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90 100.10 0.10 0.10
2 200.00 198,50 -1.50 0.75 199.20 -0.80 0.40
3 300.00 298.60 -1.40 -047 300.50 0.50 017
4 400.00 398.10 -1.90 0.47 398.70 -1.30 -0.33
AVERAGE (%) 0.61 2007
400 i /
/'/’
200 e = —

100

[ 100 200

300 400

——Ideal —s— Actual NO

- Actasl NOs

Callbrated By

A

(Mr.Jlirawad  Sakam )

Approved By

==

(Mr.Sarayuth  Jittranont )

Fleld Emvironmental Sclentist (3) Asslstani General Manager
ALS Leboratory Group
FORM NO.: F 06056 REVISION NO:. ISSUE DATE: 020412
ALS MULTIPOINT CALIBRATION REPORT
C Dals A-Jul-24 Name SO2 Analyzer
Teledyns API Modol T100
Serlal No. 1773 D RYG_FS0251
Callbretor Teledyne API Model 700
Serlal No. 47
Sid. Gas C PPM) 8.3 Cylinder No. GNDO27222
Cylinder Presaure (psl) 1800 Cerlified By Alrgae Inc.
Certifled Date 9Feb-22 Explrod Dato $-Fob-30
= CALIBRATION RESULTS
B Ideal ‘Autual Error %Emar
ZERO 0.00 0.10 0.10 0,10
1 100.00 99.60 -D.40 -0.40
2 200,00 20120 1.20 0.60
3 300,00 297.30 270 .90
4 400,00 397.60 240 060
AVERAGE (%) 024
400 —
300
200 — =
100 — &
o
L] 100 200 00 400
Ideal —a— Autual

(Mr.Jrawut Sakam )
Fleld Environmenta! Sclentist (3)

Approved By

=i

(Mr.Sarayuth  Jittranont )
Assistant Genera! Manager

ALS Labomtory Group
FORM NO: F 06-056 REVISIONNO.:- ISSUE DATE: 02/04/12

Callbrated By

e

(MrJirawut  Sakam )

Approved By

=

{Mr.Sarayuth  Jiftranont )

Fleid Envirenmental Sclentist (3) Assistani General Manager
ALS Laboratory Group
FORM NO: F 06056 REVISION NO: . ISSUE DATE 020412
ALS MULTIPOINT CALIBRATION REPORT
c Data 5-Jul-24 Name S02 Analyzer
HORIBA Model APSA70
Serlal No. PAUYOT7A Equipment ID RYG_FS0468
Callbrator Telsdyne APl Model 700
Serlal No. 847
Sid. Gas Cx (PPM) 56.3 Cylinder No. GNOO27222
Cylinder Pressure (psl) 1800 Cartified By Alrgas Inc,
Certified Dats 9-Feb-22 Explred Data 9Feb-30
— CALIBRATION RESULTS
0l
\deal Autual Error %Ermor
ZERO 0.00 0.10 0,10 0,10
1 100.00 98.90 -1.10 -1.10
2 200.00 201.00 1.00 0.50
3 300,00 302.30 230 0.77
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) 0.02
400 —
300 -
200 T =
100 — T
[
L] 100 200 00 400
o toeal —— Autual
Callbrated By Approved By
T P
< =i

{MrJirawut Sakam )
Fleld Environmental Sclentist (3)

{ Mr.Sammyuth  Jtttranort )
Asaslstant General Manager

ALS Laboratory Group
FORMNO: F 06-056 REVISIONNO:- ISSUE DATE: 02/04/12



ALS MULTIPOINT CALIBRATION REPORT

G Date 4-Jul-24 Name S02 Analyzer
Manufacturer Teladyne APl Model T100
Serlal No. 1772 D RYG_FS0254
Callbrator Teledyne AP| Modsl 700
Serlal No. 947
Std. Gas C: (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Cartified By Alrgas Inc.
Certified Date 9-Feb-22 Expired Date B-Feb-30
e CALIBRATION RESULTS
Ideal Autual Enor %Error
ZERO 0.00 0.05 0.05 0.05
1 100,00 99.00 -1.00 -1.00
2 200.00 199.60 0.40 -0.20
3 300.00 297.50 -2.50 -0.83
4 400.00 398.90 -1.10 -0.28
AVERAGE (%) -0.45

I - et —— Autual

Callbrated By Approved By

(MrJrawut  Sakam } (Mr.Sarayuth  Jitiranont )
Fleld Environmental Sclentist (3) Asslstant General Manager

ALS Laboratory Group
FORM NO: F 06056 REVISIONNO.:- ISSUE DATE: 02/04/12

Accredited colibraion faboratory LK n
(] i ISO/EC 17025 2017 NSC—TISI-TIS 17025
NSC-TISITIS 17075 CALIBRATION 0367
CAUSRATION 0367

Air speed measuremen toborctory
Catiencn sereces destment

Gertliicate Number

| CWs-030-67

Page 1ot IPages
SALASURTMINT ITIM :Eup aremometer Calibation procedure:
MANUTACTURIR [—— Tr Cup uemormzter way tukl ed ogo ast
MODILITYRL *Sensor: WS-02F Slandidiabliei: iyt

Dala logger WS-25DL by
STRIAL SUMBIR + Sensor: WSD-A4557

Data logger 44552
10 NUMBER +EKR_FSO143
CONDITION AS-RECEIVED +Used em
CUSTOMER < ALS labaratory group (Thailand) Ca, Lid

102 Pratthanakan 47, Phasthanakan Hd, Knwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thaiiand

RECEIVED DATE *h Aug 2024
MEASUREMENT DATE 20 Aug 2014
1SSUE DATE 20 Aug 2012

ENVIRONMENTAL CONDITIONS:
Ambient cordiion n Lhe labcratory are oy follaw

Temperatre 123030 ©
Relative Humidiy 15502150 RRH
Amosphenz Pressure 10101 10 hPa

FUACE OF CALIBRATION Ertel type wind turnel of firanatee Ausonates o, Ltd

e b cesermined v o

reance v pher
et of eosurtmror doto Gudde (1 Tre

CAUBRATION CONDITIONS +Wand tunnel crosssee 1 awa' a0 em’ e £ unceme Tty Tnmeurmeart
wing directian frontal area’ 200 e’
Drametes of Mot o jue L4 mm
Diockage rauz of fest sbyectt om |

Precondmisnng 24 hours at ambrnt curdiuons

Meaturement Condaicn f11e average values during measurement are (24 2) °C, 419) XPH and {1007 9} hPa

TABULATION OF AESULTS:

The taale bn neat page g ve the = asure! ve'uen ] : é ,:4
Caltorated by: Approved signatory h
£ M1 Serawn Thazhsia | T M ranng BooToarae
_Wiss hilleapen Lertserme 3 | B 7 g Cal bration Gepa ment Manage:
: Winghorns 1
i REVIEW BY ... torsitelt
H Cr
/
l APPROVED BY . -
H
i

| NEXT CAL. DATE . wlalse

rrrr———————

ALS MULTIPOINT CALIBRATION REPORT
C Date 5-Jul-24 Name S02 Analyzer
Teledyns AP Modal T100
Serlal No. 6060 D RYG_FS0532
Callbrator Teledyna APl Mods! 700
Sarlal No. 947
Sid. Gas C (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure {psl) 1800 Cerlifiad By Alrgas Inc.
Certified Date §-Feb-22 Expired Date B-Feb-30
Paint CALIBRATION RESULTS
ol
Ideal Autual Error %Eror
ZERO 0.00 0.10 0.10 0.10
1 100.00 98 B0 -1.20 -1.20
2 200.00 198 60 -1.40 -0.70
3 300.00 298.70 -1.30 043
4 400.00 399,60 .40 -0.10
AVERAGE (%) 047
400 {- - S i
-
300 S— —
200 — -
100 .
]
o 100 00 300 400
= Ideal ——— Autual
Callbrated By Approved By
(Mr.Jirewmul  Sakam ) {Mr.Samyuth  Jittranor )
Field Environmental Sclentist (3) Assistant General Manager

ALS Laboratary Graup
FORM NO. F 06056 REVISION NO. - ISSUE DATE: 020412

Criicate Mumber

CWs030-67

Pagelof 2 Pages.

MEASUREMENT RESULTS *

The Cup anenoimeter, Lt Under Cal bration {UUC) was exercise at 10 m/s for & mie-stes prior 1 calibratian being performed. The Stanaand air welosity 0§ mfs
105 m/s was calculated by 2 standard air velaoty Lrarsducer which was Installed 50 mm away from wind funne nazic ana installed 40 mn away from Lop of
the test section and The standard awr velacity S m/s to 38 m/s was calculaled by 3 PO whe with precisian ditterentlal pressure meter which was Installed 50
mem away from wand Lunnel norzle and installed 30 mm away iram top of the lest sectian, UUC was cd or: 2 round vertical tune of (he lower plaic ol
ceater of test sersion The calibration was carned bul under both nsmg and talling air velacdy i the: range of 1 mfs to 16 m/s at Glibration el of 1 m/s
e resulis 1 calibravorn and acsotiated mizasurement uncerlamims ot reported in Lhe Ykl below

3

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

Veis Temp. wind tunnal Temp. room Vo Livor i)
(] re) ra s imh} mfs)
0895 2w 2420 09 21 en
1043 2142 2420 s 02 .31
2982 2380 2420 29 -1 031
4,108 2382 2420 38 -0.3 on
497 218 2420 49 a1 a3l
595 239 2420 6a 0.0 031
701 2346 2420 10 0.0 031
790 2380 2420 8o 0.0 031
a8 2330 2420 91 Ehl 031
9.%6 PERZ] 3420 101 ul 033
10.94 2400 24.20 111 0.2 031
2.0 2382 2710 127 02 031
1282 2400 2420 Bl 0.2 0.31
1406 23 % 2420 42 02 031
15.00 2400 2420 152 a2 031
15.93 23 96 2420 162 02 031
Remark
e '3 ied o al o lon Fla st

Vel al sandaic

Velocrty of Ul under Calit:

PHOTO OF CAUBRATION SET-LP

Calibration set-uz 5f the Cus anemometer 2 1bralion in the wnd tunnel of Jranatee Assgoales Co_ Lid The Cur anew pmpter shown ray il “ler fron the
catlbralod ore Kemark Ihe properlea of Ine skl up iz noL L 16 5ale due 12 1magi R Feametry

Und of Cevtficate of Calieation® !
R

T



NAC

ASNOL AT

e A6 a'es Co_Lid
631 19 67/35 36

Paickatem 7.7/1, P4 Watthizra Uarghed o
Dangy_c JCo0 Mhakindt

Page 1 6§ Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION ASRALCIVED
CUSTONER

KACHVED DATE
MEASURTAAENT DATD
ESUL DATE

ENVIRONMENTAL CONDITIONS:

Aceredited calibeation loboratory
n ISO/tEC 17025:2017
NSC-TiSH Tis 17025
CAZHRATION 0367

Wind direction measurement tahorzory
Cairation services deportment

NSC - TIS| = TIS 17025
CALIBRATION 0367

I Cestificate Number
CWD-030-57

CERTIFICATE OF CALIBRATION

2
Data lagger. WS-25DL

+ Sensor: WSD-A4562
Data logger. A45F2

$BKK_Fs0183

+Used tem

u laboratary group (Thalland) o, Ltd.

Ambient cordnion (n the Issaratory are as follow.

Terseratune
Refative Humidity
Atmosphetic Pressure

PLACF OF CAIIBRATION

CALBRATION CONDITION

Precondtioning
Mearrment Condaion

TABULATION OF RESULTS:

ket sum...1 Banglsic 10220 Thatand
B Aug 2024

$20 Aug 2024

20 Aug 2024

10130 ‘C

501150 %AH

1010: 98 hPa

Tlitel type wind kumnel of licanal er Assorlates (o1
Wind tunnel crosy-section area 500 e
Wind directlon fronta area” 129 em’
Diameter o maunting pipe” men
Blotkuge ralia of test objeut’ o3 (]

24 nours at amblent condifions

Luang,

Cabibratlan procedure:;

The wed derenon serscr wes cedlemeed op
Standed Rotery fecoder, mooel ASSGCNTE
DM PES D08 8% eite test-iecten of el
eree windd pusard with 200 o mross Erst Bection
aren The Wi CL O fosed on IEC 41400121,
Wind enesgy generotun sysvm - Par 12-1
Power performance measurements of ekerrcdy
producing wand tubings, Morch 2017 was used s
covt otior Fuidefine

standard: end 1o realaaton of the miemotiona,
system of urils (1) chiowgn the NIMT [fvcoang!
Metrology insthtuze of Thanond] via Certlicate
rwsher DA 6536 23

Uncertainty of Measurement:

The reporied uncenanly of measurement
based on the stondard uncertanty manipned by G
coverage foctor k=2, Wnich for a aormal
uiri stcn coresoonds (6 G coverage afohavvity
of approx mtely 35% Tne standora uncermainty
hos beer deter - ined m occargonce w it the GUM
‘Tvshuaton of measurement dota - Guide 1o the
expresson of uncertains, in measuremer

The nverage values during measurem ent are (23 7]°C, {42 6) %RH 2nd (1007.9) hPa

The tazie on newt page £ v Dhe mestured values, —

Calibraled by:
A St Trachalas
) Wi Inteaparn et ol

Ptk
AR e 508 2 9 1
] et

el T

e riis

Mr Paniny2 linoncharoen
Cal aration Jeparment Manager

THIS CERTIFICATE OF CALIBRAT/ON MAY NOT BE REPRODUCED EXCEPT IN HULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED

63724 15,6705 35
Petchrasem 771 40 arapre Barghon
PRSP

P

€ a0 nar catarat ong ranstee con
WA wwew tanates cem

Page 1 0! 2 Pages.

IN WRITING FROM THE LABORATORY

Accredited calbrolin laboratory
' SOAEC 17025 2017
NSC-TISHTIS T7025
CAUBRATION 0367

At speed meosurement bboratory
Caftbrarion services deportment

e =
TR £ A o
NSC = TSI =TIS 17025

CALIBRATION 0367

Certificate Number

TS5 Q36 67

CERTIFICATE OF CALIBRATION

MLASURIMENT (T Cup mremameres
MANLE ACTURIR heeatyme
MODEL/TYPE Senser WS OM
Dala logper. 110-WS-25DL-D
STREAL NUSREIR “Senwor; WIC-ASTES
Dala logger. AS7H
ID NUMBER AYG_Fs0531
CONDITION AS-RECEIVED Used ltem
CUSTOMER AIS laboratory grwp {Thalland) Co., I.(d
e Suan Luarg amm o Toand
RECEIVED DATE 18 Aug 2024
MEASURERINT DATT 28 Aug202¢
ISSUEDATE 28 Aug 202¢
ENVISONMINTAL CONDITIONS:
Al ent conddion i Ehe LOaretony e 0 f0Soa
Temperalue $23D230 T
Relative Numidity :550:150 KA

Atmospheric Pressure

PLACE OF CAUBRATION

CAURRATION CONDIIONS +Wind tunnel crass section area’ 900 m’
Winc directiun frontal area® 100 em’
Dameter ol mounting piga” - mm
Blockage ralo of tex: b e’ o |
Precomdifoning oty ol e b ert comdlics
S anurmment Candition £1e average values dunng measuremenl are [23.9) °C. (43 7) MR wndd (1005 3 hFe
TABULATICN OF RESULTS:

The tat 12 on newt page give thr remsired 7l

Calivrated by
A Me Sarawts Tracna o
I Misy J3raan - Lertscmanal

LA L L L]

1101030 hpa

Bl fygor winad funned of Branstoe Akt Co. Ll

(3

Cattbration procedure:

Ihe Cup premometer was calib e ogminst
Standard air veloaty ransducer mooe! 85522
ond pHTar tube with precison difrisa’ of fessure
meter mode! \PM2500 ranclazetest et an of
Fifte! type wand tunnel mth 03 Gn' ross test
Secon stra. The WI.CT-07 b 0
12 1. Wind energy gencrotion systems — Fart 12
1 bower performence ewcintementt of
1y producing w =1 lurhnes, Mcren 2017
wos used 05 @ CAbrmEn gur sefine

e

enezr

Doweatifity
¥

o

o smcealiy of rm

e R
Standords, ana o atia. an a/mr intemoral
natem of units (St) thiogh the NIMT (Kor onai
Metrokogy instute of Thamand, wa Certy cate
ambct: MW D07 2 w0055 23

Uncertainty of Measurement:

The reporieo unceronty of measucemrnt i
basedion the standord uncertomtymun led by o
cawrage factnr k=2 W A for u normo
dst r Hon camemnnndsia o G rer0g

o1 oy prasmate) 95%. The standerd unceronty
hos heen determinedin yceara ~cevieh the Gy
Ivolua' on of measurement dto - Guidr fo the
eapressicn of Lncerto 7y in meosrement

REVIEW BY ..

j APPROVED BY

| NEXT CAL DATE

Approved dgnatory B

Nr Patinga Gooncisroem
Cal bration Dupaiiener| Manager

Cartficate Numbar

CWD-030-67

Paga2 of 2 Pages

MEASUREMENT RESULTS ®

The wand dll::uen sensor was ulmmm 3ga nst slandard rolary encoder by wmpanson method During caliiration, the measuremnent was canried uir al 45
. e €rectons e ciet aduitment has been made. The fiow speed of wind tunne [usually S m/s) s kept constant

o The relts of calbestion and s ase
Alr tpead D'm D'm Eeror Uiy
mfi Degree ) Degres (%) Degrea {°) Ogren 7
45000 a - .
50200 & E] o
235 000 132 3 ase
s i 161 1 080
2000 228 4 050
Fo00 75 5 080
115000 3 s 0.0
0000 359 - [
Brnaci:
 eatman p— e

g

Eurertion £ Unvn Usder Capnzen

nd of Cerificans of Catnratise

CertHficate Number

CWS @36 67

MEASLUIREMENT RESULTS &

The Cup anemumter, Unit Under Calbration [ULIC) way exercise a1 10 mys for § minytes prior Lo calibration being perfarmred The ttancard ait velozity 0 € mis
(o5 /s was calculaled by a standard ar velonry tramsducer which way installed 5O mm awary from wer A lunnel nozelk anc instalied 40 men pway Irom top of
the test sezton ang the standard air velort v 5 m/s 0 30 mfs was calcalated hy 4 pilot wbe with prec n dilterential pressure sreter winch way irstalied 50
mm away trom wind tunnel nozzle and instailed 40 mm swy from toz of the lest secsion, UUC was mounted on a round vertical 1wk of 1ha cwer plate at
cenle? af test secion Tne callbration wiss carnied byt yndec oM 1 ing anr fe n@ ar veloey 1n Ine range of 1 m/s 16 16 m/s af callration nlerval ) mfs
~esulls of calibratin and associaten ruasurement uncertainties ar recarted in the Tabie below

Hogoiomn 7

2 12 /o0

THIS CERTIFICATE OF CALIIRATION MAY NOT BE REPRODUCED EXCERT IN FULL UNLESS PTRAISS:ON FOR REPRODUCTION HAS 8EFN DATA!

OWRITING FROM THE LABORATORY

Temp. wind tunne! Temp. roaem L [T ]

(£:] o =il

2630 00 0.1 031
2372 2190 02

240 230 01

204 2390 (5]

270 1390 e

L) 23.90 [}

5B 2390 .3}

2358 2350 01

2370 2150 01

22350 2190 01 o9
378 2390 0z LES]
250 239 02 031
28 2390 0 031
2356 1390 03 031
2380 2190 03 031
BN 19 03 031

Remark.
* ol s gely £vr : arommantal 12 oot ot et

*Velochy of stendaret

Vele -+ al Un < Urdar Caf bration

FHOTO OF CAIEATION STTUR

Callbraiion set up of the Cup 47 - omeler calibrabon 1 the wing Lurnel of Jiransiee Associates Co., Ld The Cupr enermomeler shown may diber from Lie
2 oo, Mermath. Tne pooorLA of T set- ug i oot b g Lty
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MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SURIAL NUMBER
10 NUMSER

COMDTION AS-RICIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Aczreded colibration ioboratary

T ISONEC 17025:2017
NSC-TISHTIS 17025
CALIBRATION Q367

Coltbrat.on services deparment

Wind drection measurement laborarory

NSC - TISI-TIS 1025
CALIBRATION 0367

Cartificate Number

CWD-036-67

CERTIFICATE OF CALIBRATION

+Wind Direction Sensor
2 Novahm

+ Sansor; WS02F

Data logger: 110 W5-2502 O

< Sensor: WSD 45769

0332 logger: AS789

+RYG_FS0531

+ Used rem

+ ALS lavoralory group (Thailand] Co., Lid
104 d, Khwaeng Sus

Kt Seam b, Ranghoh 18750 Thadand

a8 Aug 2024
+2B Aug 2024
28 Aug 2024

Amblent condttion In the (aboralary are as tollow:

Temperalure
Relabve Mumwity
Atmospheric Pressure

PLACT OF CAURRATION

CALIBRATION CONOITION

Frecordtioning
Manuremant Condition

TABULATION OF RESUATS

23Dpzaq c
1550150 HRH
:10102 10 hPa

Eftel-type wind turel of Branatoe Atsscietns Co, 19

Wing tunne cross sectlon erea” 500

‘Wind direction frontal arga’ 129
Diameter of mak:ating plpe’
Blockage ratlo c” test abject” 0143

4 hanars o Wbt epndeies,

The 1t DA neal E3ge Ehve the mes e vl

Calibrated by:
Mr. Sarawit Thaehalad
2 Miss ditwapor Le Ssompt.ol

[

"t g e bt it el

Frsectn crous aaco~ o w o Um tested ol inchade muurcng pe

" CaRmaber of man ity g

|
‘. e vgnatany
|

Luzng,

Colbration pracedure:

The wind aectien sensor was cofbrates’ Gaar it
Standurd Katory Encoder model, AX400953-
DMO4 P3.5L0m on clase test-sezthan =/ Effel
type wind tunne! with 900 en” 1053 tost getin
eree The Wii-008 bawrs oo SE G300 104,

Wing energy generatan swteTy — Port 121

Power pecformance measorrments of electntity
produaing wind rurbines, March 2017 wax uied as
acunibraten quidehne

Troceet Bt

Tt et B phoies
meascement ot
sed. @l 10 pesis
S Y
Metrsoge Pwste of Thaked, va ©

e DALOT

Uncertainty of Meoswrement:
The teported uncertanty of meaneement W
Based e the SIOAJONT uncerta ty s el by ©
R —
@ goverape prroend

of Baprc e <tord pacerionty
P been defermaned in Gtaordor ith Ihe GUS
“Evaluntion of meascreent dalc - Guide to the
erpressian of uncestiiniy in megsetemedt’

8 dvera e value durg eRSaTement are [15.61°C. [40.0) %1 30 (1003 8) hPa

é—— }'/‘D’/%
Mr Parinya faonchargen
Calibravon Deparument Manager

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

et a1 7,771 R Wt by, R sva
Barys 4k 1500 Thaianch

Tol +0E0 300812
Mons /2863999453
Eral o calbs dwn@peanler cian
Nenser wws jranatee com

Certificate No. : COT-163-67

MEASUREMENT [TEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECAIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited callbrotian loboratary
(F1) ISD/IEC17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0357

Tempersture meciunement Libseory
Coltbronion services depastmenl

NSC = TISI=TIS 1025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Data Logger with Temperature sensar
:Novalynx

£110-Ws-250L-D

RS89

+ RYG_FSO0531

1 Usedilem

+ AL laboratory group (tharland] Co., Ltd
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khel Suan Luang.
Bangkok 10250 Thailand.

:08 Aug 2024
+28 Aug 2024
+28 Aug 2024

Ambient conditron in the laboratory are as fallow

Temperature
Relatlve Humidity

NOTED: The certificate s vaiid anly fo the item colibrated on date and piace of calibration.

TABULATION OF RESULTS:

1230:30 ©
15504150 %RH

The table on next page glve the measured values

Calibrated by

MM~ Sorawn Thachalad
 wiss Jitraporn Lerisomohol
L Miss Ruangrumpal Phoommit

¥ e Apiroved sgratory

Page 10l 2 Pages

Colibratlon procedure:

The temperolure conuralion wam tune &,

tn House colibrairan method ws WICL0OL
occarding 1a compc-scn setnoa with standard
dhgial temperature indcater and standord
temperature probe T temogrolury scofe use
was bosed on 17590

Traceabiity:

The mansurement ety aie tnuceable to the
imermationei svatem of wmts (Sl through
Notiono! Mstiwte of Metroloqy Thaland (HINT}
Lot peate pumber 11004724 Certficare
number LR 01011 24

Rejerence Used During Carbration:

1 Sreadord Temperatune Probe

Modv STS-100 4560, Senal No  (67582-08,
Due dote 26 Mor 2025

2 Digual Temperature indicotar

Model DTH1000-A MK I, Seniol Ne 671407
091 Due date: 14 Sep 2004

Ungertainty of Meshunermest
The repurted uncen -ty of measurement 1s
Based an the standord untertamty mulipined by
o coverage factor k=2, Whith for ¢ normal
distribution  comesponds  to o coverage
protadiity of $5%. The stonds
uncertaity nas boeen determined In occordance
with the GUM “Evaluation of measrement dut

Gude to the expressiun of uncenuinty in
measu ement

.

M Boensraioen
Calibration Depariment Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLFSS PERMISSION FOR REPRODUCTICN HAS BEEN OBTAINED
N WRITING FROM Tl LABORATORY

Cartificata Numbar

—
CWD-0365-67 |

Page 2 of 2 Pagns

MEASUREMENT RESULTS *

The wine Srecion tenisr wat cabErated againgt sLindsed rolary ercades By (amadnien methad Dufing Cadestion, s ement way cairied cul ot 457
intervali (n clockwise and raunterclockwise directions ater offsel adjustment hat been made The Nlow speed of wind tunnel (usually 5 m/s) 1s kepl constant
while the 5nsor Is rotaled around (1S vertical aws The results of calibralion anc associaled measurement uncertainues are reported in Lhe Lable belaw.

Alrspeed [ D Emor
mfs Degree [7) Degree ] Degree ()
0000 [ o 3
45000 ) 3 080
90 000 87 3 089
i 135,000 133 el 080
180.000 180 o 01D
25000 227 i 0.80
0000 27 ] 080
315000 1 3 033
Remark:
Cabbraton et ey ] & s g

" Dureclion of dlandard

Stectior ol Unt Under G lbratan

***nd of Corificuie of Coieation®**

Continuation of Centificate of Callbration Number CDT-163-67 Page 2 of 2 Pages

FBeish of Cabbeation: 7 Witnowr Adjustment [ 1 With Adjustment

ol gtion Range:  20°T1040°C
Function:
Table 3: This equipment was connected with temperature sensor Model: HMPSO S/N: T0210901,
Dimensbon: Dlmeter 12 mm. Length B3 mem.

immersion Depth Uneenalny

Standasd Reading UUC Reading Emor
{mm} ra ra re ra
B s 2008 I w4 ooss -
60 25053 46 a5 5099
&0 30044 227 03 0095
B0 35027 us 0% 0059
60 1001y 395 05 0095

(T

der Calibs,

***End of Centificpte af Callbration’




NAC

TIRANAT )L A0t T

. 536
Fetcremrm. 1317 e Viaihogea, Eangholyan

Bangs +10G00( ha and

e LewRNRL

Wy

i  catagloon €4 atlee com
Weaste wew ¢analrecom

v

Aceredited calbmtion labaratory
1SO/IEC17025:2017
NSC-TISL-THS 17025
CAUERATION 0357

Bicistior Rumaity omd Air Trmperatieg memarement doboratory

Cobbraian services department.

CERTIFICATE OF CALIBRATION

Costificate No. CAT-08-6T Page 10f2 Pages
MEASUSEMENT TN + Relatne endity weth data loget Callbration procedure:
ANUFACTURER oy The Relatve homwty and Ax Tempemture
MODEL/TYPE + Duta Logger: 110 WS-2500 D \atrotion was done by in Howe raloratan
Sansor HiNPED merhad as W1 C1-09 and WI<1-G10 aezara v fo
STRIAL HUMBIR . Data Logger: ASTE romparnen method weh Sravmid et Mo
- ygrometer wi Tempesature sensor and stanaord
sor TO210901 il e
0 KUNSIR | RYG_Fs831 pmidity gencrater cham b
CONDITION AS-RICEATD Used hem Trceatiiny:
CUSTOMIR ALSlammnrvgvmp {Thatand) Ca, Ltd Tee  mwmatement:
Luang, ysiem of units 151/ Mmu:h Nmmnar
xm Siaan Luang, Bumm 10250 Thaitand institune of Mebrokogy Thotard (NIMT). Certiheate
numoer  THDU79-23 ond Ihrough iranatee
RECEIVED DATE a8 Aup 2024 tesCa, itd Certificote umber COT-001 67
MEASUREMENT DATE 28 Aug 2024
1SSUE DATE +28 Aug 2028 Uncertainty of Medsurement.
The eeported uacertonty of meziuremeo! i based
on the stondard uncertoaty mutiaet by o
ENVIRONMENTAL CONDITIONS: = easalttty of
< o o o o coveroge ity o
L e e 4 TR . approximately 95% The standard unccrtamty hos
Temperature :230¢30 © Been detetmnd o ot cr with the GUM
Aelative Humidicy, EE L) “Evoliolion of measurement dota - Gude (G the
expression of uncengingy in measurement
NOTED: 5 vaind only 2o piocs of . avoTion.
TABLLATION OF RTSULTS:
Ehe Tatis oF Peat Eage Bive L8 Feavates viar
Calibratvd by - Approved ugamory .

DI 1te Sorawit Thachatad
F10is. imtrapora Lertscmaohot
13 Mz Ruangrumgai bhoammi

Ms Paringa Bocacoaroen
3l bratien Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUICED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
[N WRITING FROM THE LABORATORY

Cone |'m-<‘hbn|v .
JUSRE

antee ot

Page Lo

BALASURTMINT ITEM
AANUFACTURIRE
MODEL/TYPE

SURIAL NUMEBER
1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

s 2amgletn

Accredited calibration taboratary

T 150/£C 17025 2017
NSC-TISI-TIS 17025
CALIBRATION 0357

4o speed memuremtnt barstory
Catbration services department

V=W BY

Contifcate Number

CWS-02-66

CERTIFICATE OF CALIBRATION

w2t

Seman W
Date lagges: 110-W5-25DL-D
:Sensze. WEDASSLL

Data lagger: A3 16

:RVG_FS0545

Usec item

+ ALS Jagoratory group [Thailand} Co. Lid
104 Phathanakan 40, Phatthznakan Rd, Khwaeng Suan Luang.

Ktrel Suan Luang, Bangkok 10250 Thalland

11002023

1211012023

21Ju 2013

Ambienl condilion i the lzboratory are as loflow:

Temperature
Relative Humidity
Amosphenc Pressure

PLALE OF CALIBRATION

CALIRRATION CONDITIONS

Precondmianing
Mesuierent Condian

TABULATION OF RESULTS:

The table on next page gve the meakrec salues

Callbeated by.

2ac
s Jitrupc: Legsomphol

(Y

Remarir.

" hars ¢ roedectian area of e wind tunnel

1230130 3
18501150 #RH
1010:10 1iPa

Diffid tyme wind Tumesr! o Jeapaten Auiompce Co Ltd

Wind unnel cross-sestion srea’
Vi direction frontal area’
Oiameter of mouciting poe’
Blackage rata of test oject’

24 ot t amb

onditiond.

Colbrotion procedure:
EremOTRe o folroted ¢
bl velouny tronstuce: mo ! 825
£ P bt W
muter madel A:‘le. - n-m— on of
Gffel rpe Wi fonoel et SO0 g

0 system - Por 12

measurements o]
electriclty brudu-ivg wid turtines. March 2017
was used a5 ¢ brat on quideln 2

Traceabifiy:
Tii- certif ste pr.vides a trazeony of The
megsuresr an to recoonized the ne: st
stundords, and 10 rew ation af the tec arai
system of uoils {51 through the NIMT (Nonionai
Motrotogy in = tulr o tharrd) via Cefic
s, A U0, o O06E 20

Unerrtonty of Measwrement:

The repurted unceriumty af meo; uremen? (s
kased on the siandorc vicerzainty multiplied by o
coverage facter k=2, v ch for @ rormat
ClsHriDuior Corresponds o a coveraur robeh. fy
of uppray mutely 78 The standard uncermainty

b b =t

“Evalygtion of measuremert
data - Guide 10 the expressan of uncermaity
meosurement

The everage values dunng measurement are (23 5) °C, (45 7) %Rk and (1008 2) hPa

? Dameter of maunting pipe
hado’ca !

pipe.

| Appevwed venatory

O
I{m Y/ K

Mt Pannya pooncharaen
Calibravan Depzriment Manags

NAC

ALSUCIATE S €O 11T
Measurement Results:
The resuhs of caliby reponed in
Bevedt of Calbrption: 2 Without Adjustment ] Winh Adjustment
Table 1z The resulls of val30°c T
Calibration Range: 2098 10 B350
Alr Temperature UUC Reading
] 154RH)
S 173
T 597 a5
I 237 776

LUES; Lirat Under Calbration

Page 2 of 2 Pages

MEASUREMENT RESULTS *

***End of Certificate of Callbration***

| NAC

5 A

Ervor
(RH)

Tas

32

Page 2o 2 Pages

Cortificate Number

CWS-002-66

The cup anemameter, Unit Under Cahbration (UUC) was exercise at 10 m/s for § minutes prior to calibration being pertormed The standard air velosity 95 m/s
0 5 m/s was calculated by a standard ar velacly mansducer and above 5 m/u Lo 30 mjs was calculaled by a pilol lbe with arec s an oiffereiial pressure
mater whicl was Installad 40 mm and 300 mm resocctively away from wind lunnel nozzle. UUC was instaliec at cenle- of the lest section, The calibral on wes
carries oul uade: ballt risiug anc taling air velocity in The range ol 1 m/s ta 16 mfs al cabbratlon inlenval of 3 mfs The irsubis of calibrahan . assac ated

measurement uncertar ties dre repstad in he tabls heluw

Yo Temp. wiad tunast Tema. room Ve Ereoe [T
e} el ra il tmisd It
1023 N 50 0.8 -0.2 aa:
2.078 2400 2350 18 -0.2 cay
3021 2318 2350 28 -0.2 £31
4148 2392 2390 38 -0.2 031
5.00 2360 2330 48 a2 031
59y 23108 2350 5.R -0 031
7.03 2350 2390 68 02 031
B16 2360 2390 79 03 031
<08 2350 2380 B89 n2 031
1008 2378 1390 9.8 €3 031
S 23s0 2390 10.9 -02 031
1211 2378 239C 120 01 031
13.16 2350 23390 123 03 031
14.21 236€ 2350 1.0 02 031
1518 2350 2380 150 02 031
1626 23,58 23 80 16.0 0.3 131

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

Remark:

(Sl il By o The LS LIS 4 £ AOATOSEN (A0 3y i WA BT O T PR

oty ol sancand

Wetate sl Ut L

PHOTO OF CAUBRATION SET

£ ahor sel uo ol M cup anemometer calilati u Une wilic funne) of Banater Aatasites Co. Lid The tup anemomeler shiown may diffr (rom the

calrates o Hemar

The Erozortion of the set- v 1 nol reE YT

TG

+‘K‘fu arci'ql!%@.tg,u

| rawongas




Cartificate Number

N a C OWD-D02.66
Ageredited oleeation isberatony o

HRASATUL ASSOCIATIA COLTI [SO/EC 17025:2017
NSC-TISI-TIS 17025 Page 2 of 2 Pages
CALIBRATION D367

Itsuiee fsscortes Ce ud
52112 15.62/35 10
Alr speed megsurement iaborotory

s
Canbration services department. ey MEASUREMENT RESULTS

Certificate Number

The wind direction sensar was calibrated against siandard rotary encoder by rampanson method. During calibration, the measurement was carriec out at 45°

Eny maccalLnal n@praniece com intervals in dockwise and caunierclockwise directions afler olfset adjustmenl has been marie The llow speed of wand tunnel {usually 5 m/s) i hept conseart
Wet u g arater CWD-002 66 while the sensor i ratatnd around s vertical asls The resuls of caliaration and assacialed measurement uncertaintes are reparted in the Lable below.
CERTIFICATE OF CALIBRATION Airspeed D'u [ rror vy
mfs Degree ) Degree 7] Degree [ Degree ')
Page 1ol ) Pages
45,000 a 3 1
50 000 87 -3 10
MEASUREMENT ITEM Wind Dirertion Sensar Colibrotion procedure: 135000 133 -2 10
MANUFACTURER Novalynz Tive wind arection sensor was cafibrated aonst T o s i
MODEL/TYPE Sensor WS-02F Standard Rotary Eﬂ:;)d('! modet: AX{NFT!- 500 = 2 &
S g 1T S50 e v e w50 s 15 4500 e :
E E 3 ‘ e 0031 m 3 10
SRALNUMBER :’""l" wsn;;s:lla ores The W-CLOOS bmed on AFC-GRE00-10.,
Data logger Wind energy gencrotior. Systems — rart 12.1: ns0w by 2 1o
10 KUMBER = RYG_FS0545 Pawer performance measurements of electrzity 150,000 359 a Lo
CONDITION AS-RICTVID :Used ltem producing wind turbines, March 2017 was used as
USTOMIR + ALS laharalary group {Thaltand) Ca Lt & colibranu grinfelnes B
104 an, fd, wanz, sricied i N
Khet Suan Luang, Bangkok 10250 Thaiiand Tracsobiry: e ot ook pl
Tius cenufivaic o ov ves o Iroceabi’ vy of The " tusecren of sanand
RECEIVED DATE 12 4ul 2023 mecsuremen! o recoanized the nationai ietion sl il S
MEASUREMENT DATE 1240012023 slendo~s. and to realization of the internationa!
ISSUE DATE :211ul 2023 system of units (S)) through the NIMT (Nobonc!
“rtrology institute of Thalond] via Certficate
ENVIRONMENTAL CONDITIDNS: wmber DAGME2E
Amblent condition in the Iabaratory are as follow:
Temnerature 20¢30 c Uncertalnty of Meusurement:

s The reported uncerainty of measurement ls #2070 of Cestiicate of Calibration®**
Based on the stondard uncertainty muitipied by o

coverage factor k=2, Whick for o pormal

distributian corresponds fo @ coverage probability

of uppraximalely 95%. The slandord uncertomly

PLACE OF CALIBRATION  Eiffektype wand tunne) of - ranales Assodates Ca. Lid hos been determined i accoragnee with the GUM

“Evaluation of mecsurement

dota - Gulde 7o the expression of uncertaisty In

Relative Humidity 15504150
Amosphe-it Pressure 1010 10 hPa

CALBRATION CONDITION + Wind lunnel ouss-swetiun area’ 300 om? measurement’
Win direction trontal area” 129 e’
Dlameler of mourring pipe’ - mm e
Blockage ratlo of tes: ohject LECERNS}

Precanditioning 3¢ boars o embient conditions.

Measuremeni Candition Thr average values dunng measurement are {23 6)°C. {46 9) %AH and {1012 &} hPa

TABULATION OF RISULTS: -
The table an next page ghve the measured wives
=
Calibrated by Approved ssgnatany
[ Mr Sorawil Thachs'ay, MrParinya bacrchaoen
O M. Jierapom Lertsumanal Cafibravian Jepartment Manager

| Noaie cromactior aren of e wrd bunnel

? propciid s 46cc are of (he Irszed by inch. da Ta ting HDa
! Dlarote: of rountng plpe

gt !

THIS CERTIFICATE OF CALIBRATION MAY NOT 8€ REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEM OBTAINED
IN WRITING FROM THE LABORATORY

63/14-15,67/35-36, Soi Pclechkhasem?.7/1, Pelchkasem Rd,
Wallhapra, Banghohyal, Bangkok 10600 Thalland

63/14-15.67/35-36, Soi Pelchkasem?,7/1, Petchhasem Rd, i
NAC Tel: (66) 02-8680812K13 Fa:: {66) 02-B680BOD www/iranatee.com

Watlhapra, Banghohyal. Banghok 10600 Thailand
NAC Tel: (66) D2-8680812#13 Max: (66) 02-8680B60 wwwlranatee.com

Ceruficale Na, = CD1 03666

CERTIFICATE OF CALIBRATION Pa: 2517

Certiicale Noy: COT,0e506 Result of C. . Zwanout T with Adjstment
Prielof2
Calloration Range: 20-40°C
Equlpment Name: Data Logger wilh Temperature sensol
Manufacturer: Novalynx Function;
Model: 110 WS 25DL-D This i was with sensor Mode!: HMPEO 5/N: T2320595.
Serlal No.: A5816
ID No.: RYG_FS0545 Dimension : Diameter 12 mm. Length B0 mm.
Immersion Standard uuc

Customer Received date: 11 Jul 2023 Depth Reading Reading Ecror Uncertalnty
Name: ALS laboratory group Thailand) Co.. Lid Callbration date: 21 Jul 2023 ‘;,nm) &) ) ) ) )
Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date; 21 Jul 2023
IKhwaeng Suan Luang. Khet Suan Luang, Banghok -
10250 Thailand. 70 20.060 12.6 -0.5 0.089

70 25.055 246 04 0.14

7Q .0 .7 0.4 .099
Reference Used During Callbration Callbration Gonditlon s0050 2 009
1.5tandard Temperalure Probe Model: STS 100 AS00 Temperatury: (23£3)°C 70 25.043 345 05 0.009
Serial No.: 667682 U3, Due date: 28 Mar 2024 Relative Humidny: (55415;
2.0 tal Temperature Indicator Model: DT| 1000 A MK 70 40036 395 05 0,095

1l Serial No.: 671407 00591 Due date: 22 July 2023

UUC* , Unit Under Calibralion
The reporiee - panded uncertainty s based on standard uncerainty nulliphed by & covers e factor k=2

Calibration Procedure Traceabllity providing a fevel of confidence of approxtnalely 95%:

The temoeralure caliorzlion vwas done oy in House The medsurement resuls o traceebie w the

cahbraton method as WICL-001 according to nlernational system of umits (Sh through National 4 End of Centficate &
comparison methad with slandard dig:lal lempcrature Institule of Melrology Thailand INIMT) Certihicaie

indicator  snd standard temperature probe. The number: TT 0038 23, Ceruficate number: ER 0092

temperature scale use was based on ITS 90, 22

Noted: The certificale is vahd only tc the ilem calibraled on date and pface of calibration, |

3 ey
e
Parninya Beoncharoen

Calibratior, Department Manager

| i
Calibrated by | Apgeowed Slgnatory: ...
71 Wr. Sorawit Thachalad | |
|

Miss Jittraporn Lertsomphol
Z Miss Ruangrumpa Phoommit

1116 CCRTIFICATE MAY NO1 BC RCPROCCDUCED EXCEFT IN MULL UNLTSS PERMISSION FOR NCPRODUCTION HAS
BCCN OBIAINED (N WHUING FROM THE LABORAIOIY



63/14-15,67/35-36, Soi Pelchkasem?,7/1, Pelchkasem Rd,
Wallhapra, BanghohyeiBanghok 10600 Thailand.
NAC Tel: (66) 02-8680B812K13 Fax: (66) 02-86800860 www.jiranalee.com

CERTIFICATE OF CALIBRA

Calibralion No. : RH-02072023
Poge 1 of | Poges

Measorement Iten : Relalive humidity with dals logger
Manulacturer * Novalyrx

ModeUType 1 110 WS 25DL O

Serial Number 1 ASB1G

D Na RYG_FS0545

Cuslomer : ALS labaralory group (Thalland} Co. Lig

: 104 Pholinanakon 40, Phullhanaksn Rd. Khweeny Susn Lusng. Khel Suan Luang, Banghon
10250 Thalland

Environmentel Conailsn
The meanurement wise carrled oul in an ambient temperalure of (253)°C, and relalive humidily of (50x15)%

Mecmpemen! Methad
Unil Under Calibralion (UUC) wae caliaraied by comparison meithod wilk standard chilled mirror hygroneler model: 1860
3 in the humidily generulor chsmber fo delermine Ihe crrors

Traceability:

This insirument war callbraled ualng stendaid equlpmenl whose sccutacy iy liacesbilily Uwough Nalional msilule of
Standerda and Technology lo U inlemalional system of unils (S) via MCS Calibralion. Inc Cerlificale number 20926
601. Duc date Sep 20 2024

Meaauremenl Dale : Jdul 21, 2023
lssued Date :Jul 21, 2023
Measurement Fe

Thi equipment wes connected with Indoor air quallty probe and Displayed (UR) an display. Modet [1MP60, Serial num
ber T2320505

Culibrslion was performed in the range of 20%RAH to BO%AH
The tesults of callbeation sre teporiee in tnbile brlaw,

Cetetinined SR gning uuc ertar Uneritainty
(%BH) | 1%AH) 0N B |
20 | 2005 26 ] 052
S | a7 | 0.51
. i _ -4 8 | 051
Perlomed by | iF* J | Approved Signatory: ... e 3 D
' Mr. Sorawlt Thachalag I\\]}C [ Mr. Paonya Booncharoen
2 Miss Jitisporn Lerlsomphot s Caliteation Oepartment Meroged

L Miss Ruangrumpai Phoommit

THIS CALISRATION REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PEAMISSION MOR REFRODUCTION HAS
BCCN OBTAINCD IN WAIMNG FROM THC LABORATORY,

Centificale Number

WSS

Page 2 of 2 Pages

MLASUREMENT RESULTS *

The Cun anemomeler, Uit Under Calibrabion (UUC) was excrcise at 10 mfs for 5 muules pnier 1o calbrabon beiny perfurmesd The standard ar aelusity 05 més
105 m/s was coleulaied oy 2 standard air velocity transducer which was nstalled S0 mm away Irem wind (uanei nozzle and Ins
The fes? sectlon anc the stanaard air veloclty 5 m/s to 30 m/s was colculated by 3 pllol tube with precsion ditrerential pressane mete wh i
mm away from wind tunae norzle and inztalied 86 mm away 1om Lo7 Of Ihe st section, VU was mounlec ou a romd v i toe of thy lower plate a1
center of Iest section The caibrasine was camid wut under both nsing and Jalling air velacay n the range of 1 m/s La 16 m/s at calibratian e of 2 m/s
The results o colibiaun aim a3s01 Aled meastrement urceaNLEs a7t repaned in the \abi belaw

Ve Temp wind tuscel Trmp. roam e Errpr [
Amifs) ey sl Amfsl i)
0597 2478 2445 o8 €2 °m
2014 2420 2445 18 02 ¢31
2930 2480 2445 29 0.1 a3
4102 2480 2445 3R LX) 0.31
97 24 MO 24 45 5.0 oo 031
5 2450 2445 6.0 ao 031
703 2470 2445 7 [’ 03!
795 2438 2445 81 o1 03:
S04 2970 2445 a1 01 0.
ERL} 2436 2445 10.2 02 LER
1049 24 KD 2445 12 02 031
1203 2440 2445 122 02 031
1297 470 445 132 0z 031
1410 150 2445 pLE Y 02 031
1503 470 2445 15.2 02 031
15.99 24 58 2445 362 02 031
Rumark:
B0 et sy Lt L B e bt d G Fu sl e s

Velogky o standard

Velocity v! Un [ Under Calibratnn

FHOTO OF CALBRATION 4I7.09

Caloraor 2t o ¢ The Luo ane inmeler Zalicrating in the wing twnnel of hranatee Associates Co. LG The Cup anzrameter st 3wn may ditkr (rom the
caburated o Kemiats e proportion of the sel- up s 108 L T scal due to Imaging geometey

***End of Certifitate of CalBrarion® =+

NAC Accredited colibration iaborotary

PIRASRATTE A%OCIA TS L0 LT SOAEC 17025 2017 NSC - Ti81=TI5 17025
NSCTISHTIS 17025 CALIBRATION 0367
mE—— to.nd CAUBRATION 0367
G 1 LS g
Perchiasam 2 if) Ke Walthirta laag segar Als speed measurement faboratory
Cafibraron services deportment.
Certificae Number
CW5-025-67
Paye 10l 7 Pages
MEASURTMINT (T + Cup sremometer Colhration prosedure
NANUFAZTURER + Novalys The Cup aremometer wen caltroed oo
MODEL/TYPE *Sereson Wi-02F / R AN LT
Datalogeer: 110 WS 2501 D o ket
ez WD A 00 % 0 clgar te it aecton of
e " ;‘:‘mr;;g Efiebtroe wind tumeel with S0 om o feat
g 200 orve. The WI-CHBG7 base
1D NUMEER +RYG_F50608 £, Wt cmergy penerortin
CONDITION AS-RECEIVED +Used hem Pl e i
CUSTOMER ALS laboraiory group (Thatland} Ca, Ltd T -
10¢ Phatthanakan 40, Phatthanakan Rd, Kiwaeng Suan Ling, gt e
Khet Suan Luang, Banghok 10250 Thaitand
RECEIVED DATE 108 102024
MEASUREMENT DATE £181u1202¢
1SSUE DATE 1161012024

Metiukagy it fud
bt MASO00T- 34 pnd MALO0S

ENVIRONMENTAL CONDITIONS:
Ambient conditlan in the laboratory are #s fllow.

Temperature 1230130 T Uncertamty of Measurement:
Relative Humidity 15502150 KN The reported uncertonly of meosurement u
Mmasheric Pressure 1300210 P2 based on rhe standord uncertainty mutupled by o
coveroge fuctor k=7, Wheh for @ normol
dstribur 2 correspars 10 o coveroge probarmty
PLACL OF CAUBRATION : Eifiel type wind tunnel of hiranales Assocales Ca, Lid sorvsemotely 053 The standard uncertainty
o chtenemingd o mcundones w I
“Evolation of megsurement data - Guide 10 the
CALRATION CONDITIONS Wi tumne] crosisactn ateat 55 i PAOSIN o Uneertoiaty in meacirement”
Wind direchion frontal area® 100 e’
Diameter of mour tng poe” - mm T _
Hockage roLo of cest ubject” ol () HEVIEWBY ..
panoye
Pieconditioning 34100 0t merbient (onStIGNL, APPROVED BY
esumemert Condtion e mverape values during messurement are {24 5 °C, (43 4) 4RH and (105 ) va
f MEXT CAL. DATE .

TABULATION DF RESULTS:

| it

T lable 00 next page give the niemsred values [/, b 5]
il

Calibrared by: J L

KEMe Sorawtt Thaca ad

e Pari ga looncraroen
C Mizs Jritrap- - Lertsomanal

Calibration Bepartmect Manager

L

? 0wmuter of ooy soe
"Rae !

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

Aecredied celo-otn foboratury
GOt 1SO/IEC 17025:2017
NSC-TISHTIS 17025
CALIBAATION 0367

NSC—-TI51 - TIS 17025
CALIBRATION 0367
Wind direction mep-vrement fodorotory.
Cox:<otion servoes department

Certfilcate Number

TND-025.67

CERTIFICATE OF CALIBRATION

Page Lol Pages

MEASUREMENT ITEM < Yiind Direction Senser Calibration procedure:
MANUFACTURER Navalyne The wind direction sensa was ca raten ot
MODEL/TYPE +Sensor Ws-a2F Stowsiard Hotary Incoder Mot ANADOSTS
Pota louger. 110 WS 25010 DWOIPIS UG on close testvection ¢ T fiei
fyBe wing lunne! with 976 cm’ aos lest re.ticn
i e sica The W1CLGGS cased on IEC w1dGO-12 1
i - Wind prergy genenitae Spriemy - A 3
Dinmi. SYoFS0608 Fower performance measu: et cf elertn
QLTI A D st fem ErAring Wi tuen s, pAarct, 2037 wos used ox
customy ALS labaratory group [Thailand) Co. Ltd 0 certrateir geiceiine

104 Phamthanakan 40, Phatthanalan Rd. Khwaeng Suan Luang,
Khel Suan Luang, Rangkok 10250 Thailand TreceaiTy:

TAS certifwr araviny o tracear sy of The

RECEVED DATE mearuremi 'y recoprized ine  natonal
BPLASURLRAENT DATL Rond b ano 1o rew cation of the fernatinal
U DAL Syste= of Lo (St} thraugh te MILAT thionas
Merrolagy frstiote cf Hanond, v Ce <o
INVTRONMENTAL CONEMTIONS: wriber DA 0036 21
A CBAC 10 9 e BIBSERON DIt IS5 . .
Temacare oo The reoed welonty of mesement
Relatwve Humudity 701150 ot based on the stonrd uncertr = mutty 20 oy o
Atmasghenc Preswure 10102 10 hPa covernar foctor k-, Waich for o ors
St uirEn CaTresponc [0 G Coverags probagiuIy
of aporovmalely 85 The stardars uacencing
PLACE OF CALBRATION [ek-tyne wnd tunned.of Brivater Axiotstes Co. 41d 1o been determined i ascorcanze w - the GUN:
Evalugtion o} meus wement avta - Gs e To the
expression of uncerte aty in mea rement
CALIBRATION CONDITION Wind tunnel cross sectlor sved 900 cm’
wind direction trontal area” 122 e’
Diame~er ot maunting mice - mm
Blochage railn of test objr 1 013 (4
Preconsa T Rour, o mebar o St o
Tteanurement Conditen The average veues during measurement are (22 41°C, (13 3) %AH and (1004 5] hPa

TABULATION OF RESULTS:
The table ort next page glye tha massured values

, Calibration Departmen: tanage!

Ramarc
o St b £ B il Bt

et Lo e g 1 i Dt abiedt okl mOSYIg e
* Bkt of e ntiog e
rate’n

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




O —
Cortfcate Numbe: |
CWD-025-67
Arcredited colibration jaboratory
PRANATT L ASSOCIATIS COLITh 1SO/IEC 17025 2017
P 12 Panes
agF 2oLz Poa=) NSCTISITIS 17025 NSC = Tis!~ 115 17025
CALBRATION 0367 CALIBRATION 0367

MEASUREMENT RESULTS * Temperature megsinement labormtary

Catibration services department

The wind duection sensar was calibrated against standard rotary encoder by compansan methnd Dunng cafibrauer, the mensurement was corried oul al 45°
nlervals In dockwise and counterclockwise direcuons alter offses adjustment has keen made. The flaw speed of wnd funriel {usually S mfs) kepl constam

while The sensor s ralated araund ns verhcl axls The results of calibration pal in
Al speed O'm LA Eror kg
; CERTIFICATE OF CALIBRATION
mis Oegree 7] Degres ] Degre= {°) Dgrms )
0000 a a (2 8 Certificate No. : CDT-120-67 Page 1 of 2 Pages
45 000 41 A 080,
50 000 87 -3 .80
MEASUREMENT [TEM : Data Logger with Temperature sensor Cafibration procedu
™ 135.000 B2 -3 080 MANUFACTURER - Novalynk The tempernture colibration way dene by
160.000 178 2 L MODEL/TYPE ©110-WS-250L-D inMioe  costvotion methes @ WHCL00?
225000 225 0.80 srord g [o comee o Fathod wiEh ledand
0 SERIALHUMEER 45309 digral tempertin s indheotar apd  standard
270.000 m 2 080 1D NUMBER + RYG_FS0608 temperalure probe The lemperature scule use
115 000 i & o CONDITION AS-RECEIVED + Used item wos based on ITS 90.
CUSTOMER : ALS laboralory group (Thailand) Co , Ltd
Eemark: 104 Fhatthanakan 40, Phatthasaian Rd Traceobifity:
" Caneitin e Stan e e S earpnen 1.3 e Khwaeng, Suan Luzng, Khet Suan Luang, The m@wuTEment fedts ore traceodle (o the
*3 rectian ot standard Bangkok 10250 Thalland wteraotional system of units (S!) through
Nalwnn! fnatmute of Metrology Thaviond (NIMT)
D e ol U Under Calizaben ate number TT-0047.24, Cern cate
RECEIVED DATE :08 Jul 2024 Mmm TRo101.23
MEASUREMENT DATE 118Ju1 2024
1SSUE DATE 118 ul 2024 Reference Used During Calibration:
1 Stundurd Temperoture Probe
- Medel STS-100A500, Serial No 667662-02,
***End of Cortficate et Cafibration=** ENVIRONMENTAL CONDITIONS: :]m‘;d._:'m.r 5 Mnrz[nzs’ .
y § wgital Temperoture indicator
- Amblent conditian n th labaratory e 35 foliow: . ot oritos A ew st s 57740,
T Jemperature 1230430 © 00591 Due dale: 14 Sep 2024
i Relgtive Huinldily 15504150 %RH
! § Uncertalnty of Measurement:
| S The reported uncermainty of measurement is
' i L | NOTED: The certificote 15 valid anly to the item colibrated on date and place of caiibration based on the standard urcertointy muftiphed by
Mo G coveroge factor #=2, Wn h for @ normal
corespondy to £ toveresr
— - probab, iny of cppranmalely 95% The standard
uncertainty has been determined in occordance
TABULATION OF RESULTS: with the GUM “tvaluation of measurement dato
The table on ne«t page glve the measured values Guide 1o the expression of uncerianty in
mzasurement”
| e
| 2 7
Callbrated by: | : Approved signatory: y ki
Diw Sorswit Tnachalad ! %r Parinya Boonchioe
B Miss Jitrmparn Lerlsompliol = 5 i Calibralion Deparlment Manager
[ Mis Ruangrumpat Phoommit
THIS CERTIFICATE MAY NOT B RFPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
NAC NAC Accredted colbrotion kboratary
' (o 5 DETATES €0 1SO/IEC 17025 2017
NSC-TISI-TIS 17025
CALIBRATION D367
Continuatlon of Cartificate of Calibration Number CDT-120-67 Page 2 0f 2 Pages e g Temperanre Jaboratory

Cabbrotion serwces deparment

& without Adjustment [ With Adjustment

ation Rarge:  20°Clo407C

CERTIFICATE OF CALIBRATION
Function:

Table 3: This equipment was conneried with temperature sensar Model: HMP60 S/N: U3641220, Certioate No.  CAT-022-67 Page 1012 Pages.
Dimenslan: Diameter 12 mm., Length 80 mm.

MEASUREMENT TEM lative humidiLy with dala logger Calibration procedure:
immersion Depih angard Reading YUC Reading Ecror Uncenuaity MANUFACTURER + Novalya The felotve humdity ond A Temoeature
[mm) ra rel ra rcl MODEUTYPE Daia Logger 110 WS 25DL.D colibration was done by n Mouse palrraran
e ol — “E— Semsar HMPED method as Wi CL 003 ond W CL 010 aarording to
80 20047 ITYY 02 0059 SURIAL NUMBER - Data Logger: RSO0 compinon method wih Stustun! (hded 1
80 25043 28 0.1 0093 Sensor: U3641220 ek “J;‘y’;:::s’z':::ﬁ;‘ gk andiogions
BO 30034 298 -02 0093 lezgm kv fdrsmm
40 35028 348 0.2 ) Troceaedrty.
CUSTOMER Als taboratory group (Thailand) Co., Ltd by d ’ b
50 oo 3aq . yomy N e e, geadrerot s rr;::zlzwe_ o the
Klletsmn Luang, Bangioh 10250 alland
UUC*: Unit Under Calibraton
Remerk: The 1 eported uncertainty of measurement Is 0 16, based on standard umcertainty aultphied by a coverage lacior h=2 21 RICEVED DATE 108 Jul 2024
froviding a level af confidence of appronmiately 95% MEASUREMENT DATE +16 Jul 2024
1SSUE DATE 11801204 Uncernaiaty of Mireiarrment.
The reparted uncerimRiy 0f MeRiueTeal 4
ENVIRONMENTAL CONDITIONS:
Ambrent condition in the laboratory are as fallows
s4gnd of Cartifleate of Callbratlon=®* Temperature 1230410 ©
Relative hamidity 15504150 NAH

NOTED: The cerrgicate i vafid anly to the item colbrated on date ond place of colbrotian.

' I J'I]‘;\(: S TABULATION OF RESULTS:

bie an mevi Bage £ The Feiaed velurs

Catibratod by

R
et T A Catretion Deparumens Monsger
2 N etrapcrn Lessor

M <1 Byangrumpat Phwmn 0

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FAOM THE LASORATORY
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‘B Y HHEEEE :
£ 5% 3(2|5|E|5(8)8 g
Lt 2|9 |5 |95 |% a
JIRANATE D ASKSOUIATES CO LD, :
£
: g
Continustion of Certificate of Callbration Number: CRT-022-67 Page 2 0f 7 Pages ; i g slelels =
3EiclBlERlelz]|E i
3 G < F
Mensurement Resulls g P =
o E ]
The resuls af calibralion and associared measurement unceTaIEles are reparted inhe table below 8 J i3
G T = E gt =3 =
Besuh of Cabheat Bw ouw Adpsment T3 With Adjustinent - ; § 3 ‘g E 3|2 E < E = ? g ‘% 4
g N o g2 2 - 3 - S
Table 1: The resullz af cal sratin ol relszive hum di, at 30 °C are reported in table Lelow T eg 5 2 S H ¥ E
Callbration Range:  20%RH to BOGAH ;f .§
- ~ o ¥ E . slelalalale 2 g
Alr Temperature Srandeed Befing UUCReading Error Urcertglnty = N Lol - R B g n
(xR [%RH) (%RH) £ e ] § E
e — E i) 5 3 =
1543 75 a8 ] Eg-~88 _ .|z H
5054 4713 33 13 5 2 O 2 =] ElFeRIRIEIRIZ 2
oy 71 Prs 23 4 i3 o] g g § o Uik i il o K]
=~ S &£5,.,85 B3| ; R
UUC*: Ut Under Lalbiation (i # £ 5 ® . e & £ ] B
B fe55:52:38|8 MEBBEEE § H
= 2 8 £ - 89 % HENENE B g
@ sz g 8228z 3 SRR ] 3
= & & 2 88 2 é g <
" Lz 3 7 alelalale § £
‘ £ HEBEHEHE R R
{ ! 2l=|E|lalI8|R|8 A
| | | = F1BIE|E|BIE| 5 2
| r hf }Q’“ | g E 51818 8 § g
M | g alelalale 4 §
Lo HEHHRE R
o (2|8|8|83|8 -1
o 5 “1EIEIS|E|E|l & &
£ Bl[B|2]5 ¢ 3
3 3 E
E . 3la2lelele]e % o %
z " L |R|s|s|R|= 5 R ‘E
8 E 3 ® T
w 2 g w = sl E
2 e 2 alslslelel % B Tz 3
9 2 S zl(8|8|8|8|8 E |2 E
2 2 5 elzlz|8lgle| % 5 ~ 3|8 &
S ¥ ] bt ) ] Gl R = = &80
o FA 3 35 oS5 #
r 2 = |- =3
s 4% T 3w x| S |E. HEE-
3 & sg 88 5 [Z18]8]8 8|8 23 %~z §
e g€ V8 = |=2|%|lele|sia]|e = g T w4 Z
22 S S % 2 IS 5 8 g x|z
= sarg| s |® s 22 [EE
K £ 2 g
& Slalelale] B2 e
‘E S|a|alale § :
HHEHHEREEE:
" w5 £
g g O
18 %2
" 8
@ g 8 ¥ 3
] =] o } glglzlel s = 3
S e 5 3 g 2 8 2
c 8 @ i85 &3
sz HIERE: 3 i
] EzZ3 |z F lalelalels 4
% °5 3| < 3 215 |32 |8 > &
2 5 & = £
Stopwatch Calibralion Test Report
DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Date : 10Jul 24 Nex(Cal Dale:  10.Jan25
Calibralion Dale : 10 Jul 24 Ambient Temperature (°C) N8
Barcmetne Pressure (mmHg): 7491 menme}. 338
Calibration sheel No. : C-100724-BKK_FS0469 Relalve Humidily (%) : 462
Relative Humidity {%) : 4.2
Dighal Temperature ID : BKK_F50408 Reforonce Temponture ID RYG_Fs0881
Seral No, ; 1302005 Serial No. : 201080014818
Reference Slopwalch Data Console Conlrol Meter Data Model : XC-572:V Model : Digicon-CC-VT-MS
Stopwaleh ID No, : RYG_F50540 Dry Gas Meler No : BKK_F50468 Next Calibrate : 13Nov24
Model : F808 Made! : XC-572:V
P [Reference Temperalure Digital Temparatura Enmor W it
Senal No, : E18061 Seral No. 1302005 (3 c c
Stack o [] ) ] Pass
Calibraton Date : 4Jul 24 7 25 o a Pass
Ceriificale No. : E-2407022 L] L ] 3 Poss
100 101 1 ] Pass.
150 15 o 3 Pass
200 201 1 ) Pass
Run No. | Ta Time Readi K DIfT. {ms] Dint.
un e Actual (mssms) ng (m:ss) (ms) {rmin) = e T =
1 5:00:04 5:00 3 000005 00 am 1 ) Pass
501 1 3 Pass
2 5:00:08 5:00 ] 000013 0 x
Probe 100 101 1 13 Pass.
3 5:00:07 5:00 7 000012 120 121 1 P Pass
2 a
4 5:00:08 5:00 8 000013 X 14t L fxe
Oven 100 101 1 A Pass
5 5:00:06 500 6 000010 120 121 v ] Pass
6 5:00.06 5:00 6 0.00010 s a, d 4 fans
Fiter 100 101 1 0
7 5:00:06 5:00 6 0.00010 120 121 1 0
8 5:00:08 500 8 0.00013 150 18 ! 5
Ext [ ° o 3
9 5:00:07 5:00 7 000012 o 10 o )
10 5:00:07 500 7 000012 2 20 L] 2
Mater 0 0 o 13
Averags 000011 25 e P Py
sD 000003 5 L. il ki
AUX o 0 o 13
25 25 )
s 50 0 ]
MPE : (Maximum erroraf 5 duont
Calibrale by : it Flais s e Approved by Jl‘:“;“ ]“’"3"“"""’} [ :—1 3
Mr. Saksil Phaisanphisut Mr.Natlhapol Jiengwareewong Callorated by - — Approved by : -
{ Mr, Sakst Prasanphisut ) { Mr.Natihapol Jiengwareawong)
RYG Field Service Scientist (4) RYG Fleld Service Specialist (1) RYG Field Service Scientist (4) RYG Fleld Service Specialist (1)

FORMNO F05-027 REVISIONNO 2 ISSUE DATE 16/2/23




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Dale: 10 Jul 24 Nozzle Set 1D, : BKK_FS0474
Calibration Sheel No, : C-100724-BKK_FS0474 Vernier Cakper 1D.: BKK_F51123
Nozzle Diameler (em.} Hi-Lo D, Dy By
Nozzle ID 4
D, D, D, AD 0,

1 0.305 0.300 0.305 0,005 0.303

2 0.455 0455 0.455 0.000 0455

3 0,604 0.602 0.601 0,003 0,602

4 0760 0765 0770 0010 0.765

5 0935 0945 0.935 0.010 0,938

6 1.095 1.098 1.092 0.006 1085

7 1,260 1.260 1.260 0,000 1,260

8 1,605 1.600 1.610 0,010 1605
Where : & 5
D,.D, D, = There different nozzle diamelers at 60 degrees to

each oiher, rach measured the neatest 0025 mm. B
Ao el & Betwetn any
must be < 0100 mm.
D., = (D, + By + D73
MEASUREMENT PLANE

hsit Phrais-oe prore

Calbrated by & Approved by

{ Mr. Saksit Phaisanphisut )

(Mr.Natihapol Jiengwareewong )

RYG Field Services Scientis( (4) RYG Fthd Servaces Speciakst

P e,

Stopwatch Calibralion Test Reporl

Calibration Date 10 Jul 24 Nex! Cal. Date 10 Jan 25
Barometnc Pressure (mmHg) : 7491 Temperature ('C): 338
Relalve Humidily (%) : 462
Reference Stopwalch Dala Console Contral Meler Dala
Stopwatch 1D No. : RYG_FS0540 Dry Gas Meler No, BKK_FS0556
Model : FE08 Model : XC-572V
Serial No, : E18081 Serial No, : 1606041
Calibrabion Dale : 4Jul24
Certificale No. ; E-2407022
Run No, | Time Actual (m:: Time Reading (m:ss) Diff. {ms) Dif. {min)
1 5:00:03 5:00 3 000005
2 5:00:07 5:00 7 000012
3 5:00 i 000012
4 500 8 000013
5 500 5 0.00008
6 5:.00 7 000012
il 5.00 6 0.00010
a 5:00 8 000013
9 5.00 8 000013
10 500 7 000012
Averago 0.00011
sD 000003
Calibrale by ahnit Flais v e Approvedby: W j‘”‘f"‘“"""}

Mr. Saksil Phaisanphisul Mr.Natthapal Jiengwareewong

RYG Fiedd Senace Soentist (4) RYG Field Service Specalisl {1)
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Date : 10 Jul 24 Amblenl Temperature (*C) 338
Calibration sheet No : C-100724-BKK_FS0557 Relalive Humldity (%) : 482
Digital Temperalure 1D : BKK_FS0557 Reference Temperature ID RYG_F50881
Serial No, © 1606041 Sarial No. ; 201000014018
Modat : XC-572-V Model : Dlgicon-CC-VT-MS
Nexi Calibrate : 13 Nov24
Lochlkn [Relerence TemperalurgDigital Tamperature Error [ e i
- s -
Stack o 0 L] i Pass
%5 24 ol Pass
50 49 -1 Pass
100 [T A F Pas3
1% 140 =1 13 Pass
200 199 -1 13 Pass
50 248 -1 3 Pass
W Fil -1 13 Pass
500 400 -1 13 Pass
Probe 100 89 -1 13 Pass
120 118 -1 13 Pass
140 130 -1 13 Pass
Ovon 100 98 - 23 Pass
120 118 -1 13 Pass
140 138 - 13 FPass
Fimor 100 100 o 3 Pass
120 120 o 3 Pass
14 141 1 23 Pass
Exit ] o o 13 Pass
10 10 o 13 Pass
20 20 o 13 Pass
Metor o 0 o 3 Pass
% 25 o 3 Pass
£0 ol o £3 Pass
ALK ] o o 13 Pass
25 24 -1 £3 Pass
50 40 -1 3 Pass

MPE : (Maximum permsalble eror of measurement) sy uArmatagoganaamTaduau e

it Pk

Sl

Calibraled by :

M, Sakidt Procsanghisut

RYG Figld Service Scientist (4)

Approved by ©

il Japaaoy

Mr Naithapel Jiengwareewong

RVG Fepld Service Specialal (1)

FORMNO. F 04-027 REVIBION NO ' 1SSUE DATE §Fep 23




Type S Pitot Tube Calibration
PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Date Calibration  10-Jul-24 Due Date 10-Jan-25
Calibration Dale : 10 Jui 24 Hozzle 564 1D, - BKK_FS0562 Pitot ID BKK_F50473 Inclinometer ID BKK_FS1131
Pitot SN = Vemier ID RYG_F50539
Calibration Sheet No. : C-100724-BKK_FS0562 Verier Caipar D BKK_FS1123
Nozzle Diameler (cm.) Hi-Lo (0, + 0+ D/
Nezzle ID #
Dy 0, 0, Ao 0.y Parameter | Value | Allowable Range Check
1 0.305 0302 0302 0003 0303 al 25 10" < al<+10° OK
2 0.485 0475 0.485 0010 0482 a 14 -10°< a2 < +10° OK
3 0620 0635 0635 0015 630 B 0.8 < pl<ss oK
: ’ ! i B2 0.4 5 < B2<+5° oK
4 0.765 0.765 0,765 0000 0.765 v 0.3 E F
5 0970 0,980 0975 0010 0975 N L) 0.2 £ =
= oo = = b Z=Atany 0.005 Z <0.125" OK
! .08 109 0004 1084 W=Atan® | 0003 W <0.031" oK
7 1.275 1.275 1275 0.000 1275 L Dt 0.310 0.188" to 0.375" oK
8 1610 1610 1615 0,005 1612 3 Af2Dt 1484 | 105< PA/DLS 15 oK
R TTIIIOC A 0.92 2.1Dts A <3Dt 0K
D, D. Certify that pitot tube/parbe meets or exceeds all specifications,
Where : ? crieria and/or applicable design features and is hereby assigned a pitot tube
D,.0,D, = There difierent nozzle diamelers at 50 degrees lo certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.
€aTh other,

Ap = Maximum distance between any two diamelers,
mus| be <0.100 mm.
D, =(D,+ D+ Dp/3
MEASUREMENT PLANE

thSV.‘L Phaism phinet W L\?mnu«”}

Calbraledby : . Approvedby ... —— el H p W"' l"r‘“""’;
{ Mr. Saksit Phaisanphisut ) (Mr.Nalthapol Jlengwareewong ) Callbrated by : L v T Approved BY:
{ Mr. Saksit Phalsanphisut } { Mr.Natthapel llengwareewong )
RYG Foeid Sovvice Scientist (4) RYG Field Service Specaust (1) RYG Field Services Sclentlst {4) RYG Fleld Services Specialist (1)

FORM NO.: F06-124 REVISIONNO: 0 ISSUE DATE: 25/12/23

ENTECIH Calibration Certificate

W g
WA,
Certificate No: G 670052
Type S Pitot Tube Calibration Date of issue :  26-Jan-24
Instrument desaription @  FAue Gas Analyzel e -——"-‘—"—vp---:
T Instrument model P Testo 350 New REVIEW BY Hindoon |
D-ate Calibration  10-Jul-24 Due. Date 10-Jan-25 Control unitserialno,  : 035800951121 i
Pitot ID BKK_FS0561 Inclinometer ID BKK_F51131 Instrument serial no.  : 629850771121 : _— _ﬂ) ’I
Pitot SN - Vernier ID RYG_F50539 10 no.orcontrolpo. ¢ RYG_FS0563 ROVED BY .-
Manufacturer : TestoSEE Co KGan 1
Probe description i
Probe model .
Probe serial no.
2 § : Parameter | Value Allowable Range Check Customer nama ALS LABORATORY GROUP (THATLAND) CO., LTD.
Y al -2.4 -10°< al < +10° OK Customer address 3 104 Phatlhanacan 40, Phallhanakar Roav, Kinvacna Phaltha rakan, Knet Suan Luang
a2 -1.2 -10°< a2 < +10° QK Bargkek, 10250 Thasland
B1 -2.0 -5°< Bl<+5° oK Total pages of certificate : 2 Pages
52 13 5 < B2<45° OK Recelving no. T 1240266
0.3 Recelving date. i 2
y : - - of calibration :  Gos C.brabon(Oxygen 2.50,10.04,21,02 % vol, Carbon Monowide B0.14,302,1003 ppm,
L] 0.2 = = Nitroge= Dixve 30 35,00.96, 201.9 pprr, Nz Oude 30.01, 151.5, 322.5 ppm,
Z=Atany 0.005 Z £0.125" OK Sulphur D axise 50.36, 100,68, 600.8 ppm)
sese g W=Atanf | 0.003 W $0.031" oK Candition of UUC. T Used
s Dt 0310 0.188" t0 0.375" oK Ambient condition Aol wore camad £t O stabihoes oty
4 A/2Dt 1468 | 1.05< PA/DtS 1.5 OK Temprralre 123 #5¢
= A 291 2.10t< A< 30t OK Hunidity 155+ 15 %RH
Callbration place P72 S0 47 Yaek 48, Laks, Bangkok 10210
Callbration procedure nio.:  This instrument was cakbrated by companson with Standard gas mixturr according

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.

to calibrazion Work Instniclior no. WI-CL-20-C

The cavr2lion conificate expandag URCTHRL) OF MEISVrAMERt IS S 35 the Standand uncsrainty of measurent
MIpHed by coverege f0r £=2, Wiich for & nOrma Cistribution Comesponds 9 & coverage probatiey af aparoximalely 95%.

This Qermifeate o appm=) oridy B2 HERT wiiier (St ENa Qnmental conaies.

This Caibrapon Certificate may not be repordiices aiher tha v filf except wi'' the peesssian of the sung 20oralary.
Calibratian ceficates without signaturc and sea) 1ot valid ard The nEsuils riate only to 2 rems lested/castrated.

This Grrovaiion centificate Goouments are bacer Iy (o nalonal standards, Wil Muw 20 measuwement aocordig to Ui
Intepianonal System or Units (S1).

Date of callbration H 26Jan 24

Callbratedby: Approved By :
{ Mr. Sakslt Phaisanphisut ) ( Mr.Natthapol liengwareewong ) e i T ol e icallM
: echnical Manager
RYG Field Services Sclentist {4) RYG Fleld Services Speciallst {1} alibration Technician ni ger

Sl ! oo phise J\Lﬂff,.., M /Qw'”""“""/e ﬁ WG

Mr. kwanchai Kharrdoung Mrs. Nengluck Wongsetlee

PR Bt Fage fof2 Issued Date 26/02/16
FORMNO:F06-124 REVISIONNO:0 SSUE DATE: 25/12/23




ENTECH

T

Calibration Certificate

Certificate No.: G 670052

Standard References (Table 1)

Standard Cortificate Ne. Vendor Due date
Cygen (02 ) 2,50 % Vol HAB Lnde 2rhug 27
Oxygen (02 10.04 % Val CG-0153.21 Nimt. 18 Nov 26
Oxygen (02 21.02 % Vel CG-0041-22 Nimt 10-Feb-27
Cabon monoside ( €O ) 80,14 ppm €G-0040-22 Nimt 14.Feb 27
Carbon monoxide { CO } 302 pem 1915/23 Linde 16-Jn-25
Carbon monoside ( CO ) 1003 ppm 2584123 Linde 10-5e-25
Nitrogen Bronde { NO2 ) 30,39 pom 270322 Unde 22-Aug-24
Nitrogen Diowde { NO2 ) 80.96 ppm 240/21 Linde 26-Jun-24
Nitrogen Dioxde { NO2 ) 201.5 pam 1975/23 Unde 17Jul 25
Nitric Qeede { O 3 30.01 pom €G-0014-23 Nimt 19-Feb-25
Nitnc Oxide ( NO ) 1545 ppm 0161/23 Linde 2232025
Nitnc Ode ( NO ) 322.5 ppm 1974/23 Unde 17-1ul-25
Sulphur Dioxde { 502 ) 50.36 ppr 2004/23 Linde 17-1uk25
Sulphur Dioxde { SO2 ) 100.0 prm 3507122 Unde 09 Nov-24
Sulptur Droxdo { 502 § 630.8 pom 2003723 Lt 1 5
Measured room conditions
Temperature ;232 °C  Humdity :805 CARH Pressure : 10134 nbar
Calibration conditions
Gas Temperatre 73 C Towrate ; 1,200 m/min  Gaspressure 10171 mpar
Callbration Results [Without adjustment) (Tabla 2}
Standasd Mean of Uncertainty
Parameter of Standard Error
Values uuc (2]
02 (%voly 250 246 -0.04 0.15
02 (%vVal) 10.04 993 -0.L1 020
02 (%val) 21.02 21.09 0.07 030
€O (ppm) 80.14 80 -0.14 1.0
€0 (ppm) 302 302 0 60
€0 (pam) 1003 1005 2 12
NO2 (ppm) 0.3 30. .24 5.0
NO2 (ppm) 00.96 512 0.24 B0
NO2 (ppm) 2019 2008 -11 12
MO (ppm) 3000 k] 099 8.0
NO (ppm) 1515 152 05 8.0
NO (ppm) 32285 221 -15 12
502 (ppm) 5036 57 164 6.0
502 (ppm) 1008 102 1.2 6.0
$02 fom) 6006 603 2.2 13
Rermark ; | onalfmct = 1 wel, 1 pmol/mol = 1 pam,
End of Report
FVCLO9 CAes € Fage 2oll Jssued Date 26/02/16

Entech Industrial Soluton Co.Ltd.

17121 So Noriwonewzn 47 Vaok 42 Tos Darw- 3k 10210 THAILAND Tc 0-277D-8628 Calbratun @iestcoth
161D 1 Q105636030097 vavavsenlechzon
Sartorius (Thailand) Co., Lid.
128 Rama © Roed, Hutykwang, Hugykwang, Bangkak 10310 Q g
Tel: 458 2643 BI81-5 Fauc +60 T43-087, e-mal sarvico Palandaatons con .
| | Q)r 1.
= R B
El lﬂ] C@Jl&: of calibration
Model Number: ~ MSU2245-100-DU Cerilficate No. : 24BCI0073
Description : Analyllcal Balance o issued Date:  Friday, February 23, 2024
Serial Number: 0031709552 No.: 220196
ID No. : RYG_EN0003 i
H Sarlorius Page No. : 20f2
Calibration Results : Without Adjustment
|Repeatability Eccentriclty (Off-center loading error)
Tho Tha cif-cenler ioading error i yielded by the diferenco batwean the
radout of the foad, Le. 173 ar 1/4 of maximim capeclly, placed in the
repeatedly i The ion {s usad fo mice of ‘Bdot
|exprmss mprmducibAly quantistively. paints { A78).
Nominal Value : (Low Load} 20,9900 200.0001  INaminal vaiue : 100 g
20 g 2020000 200.0000  |Tolerance 0.0004 a
Talerance 20.0001 1 200.0001
0.0001 g 20.0000 200.0001 Difference
~20.0000
Nominal Value : (High Load) 20.0000
200 g 19.9999
Tolerance 20.0000 7
00001 g 20.0000 . D
20,0000 000
Standard Davistion 0.00005 0.00005
Linearity
The Knastily, . Describos % it ir iho linaar slope.
Tolerance 0.0002 g
| Nominal Value | Conventional Mass Value Displayed Value Deviation Uncertainty ]
(g} [} (8} @ ()]
0.01 0.0100 | 0.0100 0.0000 0.00013
0.1 = 0.1000 6.1000 0.0000 0.00013
0.5 0.5000 0.5000 0.0000 0.00013 |
1 1.0000 1.0000 0.0000 0.00013
| [ 1 5.0000 5.0000 0. 0000 |~ 0.00013
10 | 10.0000 10.0000 0.0000 | 0.00013
20 20,0000 20,0000 0.0000 0.00013
50 50.0000 50.0000 0.0000
100 100.0000 i 99,9985
200 200. 0000 155.9999 -0.0001 | 0.00028 |
End of Report.
SOP FM 33 03 February 2022

Sartorius (Thalland) Co., Ltd.

Sl ratld, SARTORILS

@ Q i Reviewsy  Thewitll

eriincalie -

=S > of Calibration | =" -
NEXT cAL paTe 22l @ l1015

Modef Number;  MSU224S-100-DU I Cerfificate No. : 24BCID073

Descriplion Analytical Balance Issued Date:  Friday, February 23, 2024

Serial Number: 0031708552 No.: 229138 o

IDNo. : RYG_EN0003 B o

Manufacturer:  Sadodus e Page No. : 10f2

Cuslomer Name : ALS Laboratary Group (Thalland) Co. L1d, (Rayong Branch)
516/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thalland,

Calibrated Place : ALS Laboratory Group (Thailand) Co,, Ltd.(Balance Room)
616710 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Theiland.

Calibrated By : Mr.Chonchal Inthana

N — Calibration

Calibration Date : Thursday, February 22, 2024 Procedure No. : This calibration was conducted by
Using in-house calibration procedurs number {¥1-003)
Based on UKAS LAB 14: 2019

Metrological data : Ambienis Conditions:

Capacity : 220 g8 Readability : 0.0001 g Ti X 23.7°C E 5.0°C
Humidity : .

Reasons for calibration Preslsuz By : e

[ RewlInstabaton ] Service / Repaired.  [7) Ro-ibrationy Malmtenance Equipment Condition: Goog Operate (] Far
Measurement Method  UKAS Publication Ref :Lab 14

The tated Is the which is tandard uncertainty mutipied

coverage factor (k=2) to provide o lovel of ¢ approvia ,,1"?}'1?"“""'“-"‘- i Gulde b

‘_ of ty I The calbrath o Py i i which
realise Lo B o by
_nukl:ma accanding Lo the Standard System of Units (SI.. Repont of Telerance came form fist of

Traceability:

Modal Number _|Doscription it lcetficata o, lpue pate
YCS011-522.00 _|Sanories woight sel 1mg - 50009 E2,YCS011-522.00 __|TCS _ |M2308197S an-agg-zeas
_MHB-38250 i metedTemp Lutron MHB-3825D OKSH ©19231845 ! 23«_&&2&4

| |

This carlificate ralate and apply this equipment only.
This certifieate may not be repreduced other then In full sxcept with Qs S
the pricr writhen approval of the VariSieation Operation Division e T
Sarorius (Thailand) Co., Ltd.

_—

Mr.chonchal Intrhena(Technical Manager)

SOP FM 33 03 February 2022

Lat No. 24121406-1

ALS
ANALYZER CALIBRATION DATA
Cilant 3 Gulf 83 Co, Ltd. Lacation : Alsng HRSG 11
Date b 21 Nov 24 Test Operator Saksll P,
0, ANALYZER
Model : __TELEDYNE API 200EH Sarlal No., 1 174
Span (%) 128 =
Cylinder Value Titial Analyzers Final Anaiyzers sranca
1%} CGalibration Calibration (Percant of Span)
Response (%) Razponaa (%)
Zoro Gas 0.00 (5] 040
Low-Lovol (1] B8 B0 Ga8
Gas 602 1637 67 060
NOx ANALYZER
Modal : __TELEDYNE APl 200EH Sertal No. : 774
Span (ppm} 200
Cylinder Yaijus Tnitial Kﬁnynu Final Analyzers Differsnce
(ppm) Calibration Calibration {Parcent of Span)
Responsa (ppm) Responas (ppm)
"0 Gan G0 [¥:] Al (1)
LewLovel Gav LYEL] 8250 [ 005
n [ eaa0 54,70 164 55 B07
302 ANALYZER
Model : __TELEDYNE API 100EH Serial Mo, : a7
Span (ppm} 1 200
Cylinder Valus Initial Analyzers Final nﬁﬂl Diffsrence
(ppm) Callbratio Calibration (Pescent of Span)
Easponss (pp Responss (ppm)
ge0 Gas [0] [T 6o
CoweLovel Gas NE] T8.78 TEIT a1
Gas 755,90 756,08 150,95 00z
CO ANALYZER
Model : __TELEDYNE API 300EM Serlal No. : 451
Span {ppm}
Tyllnder Vaius Initial Analyzers Final Analyzers
(ppr) Calibration Callbration {Percent of Span)
Response {(ppm) Responge (ppm)
76 Gas ] [
Low-Lovol Gan Todn__ 1943 GO
Gas 40740 20735 [L2ED] (1)

Callbrated by

Soolor P

(Mr.Sakelt Phalsanphlaut }

Environmantal Fleld Sclentist (4)

FORMND FOBO82 REVBONNO 4 SSUL DATE WL
ALS Ladoratony Goop
Page 1015



Lot No, 241214061
AlLS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client i Gulf 783 Co, Ltd, Location : sng HRSG 11
Dats 1 21 Nov 24 Teat Operator : SakshP.
0, ANALYZER
Cylinder Conc. (%} : 1802 Span (%) : 25
Oy Anatyzer Initial Vatues Final Values
Calibration [~ Systam | System | [ Systam DAkt
Responae Catibration Cal Blas Calibration Cal Blas (% of Span)
Response ) Response £ elsem
) 513 [XI) 1] 005 X (L)
Ui Gas 1 16.32 0.00 16,17 0.0 060
NO, ANALYZER
Cyllnder Conc. (ppm) 18480 Span (ppm) :
NO Analyzer nitial Values Final valoes.
Callbration [~ Systam Syatem Syanem System Dritt
Respanse Calibration CalBlas Calibration Cal Blas (% of Span)
FResponse {% of Span) Res, [ arsFu_-q
Zoro Gan. 030 070 [ . X (1)
0 Gas 0410 6410 [ 154 5T oor 1 &or |
80, ANALYZER
Cylinder Conc. tppm) : 15090 Span (ppm) : 200
50, Anatyzer Final Values
Calibration System System Sysem Drift
Response Calbration Cal Blas Casbration Cal Blas {% of Span}
Response [% of 3pan] Rea {% of Span)
Zoro Gan. (1) [] X 001 6o1
5008 15608 000 15505 L]
CO ANALYZER
Cylinder Cone. (ppm) : 40780 Span (ppm) : 500
TO Analyzer
Callbrallen Drft
Hesponse (% of Span)
Zora Gan ) TE
Gas [LTEEY LX)
Callbrated by
(Mr.Sakslt Phalsanphlaut)
Environmental Field Seientist (4)
FORMND F o083 REVSONNO 4 ISSUL CATE oV
ALE Latorafory Growe.
Page.2.01 5.
ALS EMISSION TEST RESULT
Run® 2
Cliant Gulf T83 Location Uspa HRSG 11
Date 21 Nov24 Test Oparstor Sakan P
Stant Tims 10:41 Finich Time 1101
80, Anulyzer  Modsl TELEDYNE API 100EH Sarial No. 7
NO,/O; Analyzer Modsl TELEOYNE AP 300EH Serlal No, 774
COICO, Anulyzer Modal TELEDYNE AP 3006 M Sertal No. a5
Time {min) 0, (%) €0, (%) WO (ppm) 30, (epm) €0 (ppm) Remark
4 01 i s 12
2 I FITY ‘ 1)
5 I FIT) 3 i
4 01 3 1! 1
I [E} 3
m v
o
[E
- [E
= [ED)
051 [E:)
: (XD}
3 4 [0}
S x [0}
820
b
N
n
Arbiagh 140 s 15 2

Pagedoi s

Skt P

(MrSukst Phalcanphiat )

Eendsonmental Flstd Selantint (4

FORUIND FOEL8S REVERCMMD 1 GIULDATE WEIT4

AE Lty G

ALS EMISSION TEST RESULT
Run# 1
Cllent GuIf TS3 Co, Ltd, Location Using HREG 1%
Duta 21 Mev e Test Oparator Sakalt P,
Stari Tima 10:20 Finlsh Time 10:40
S0, Analyzer Model TELEDYHE AP1 100EH Sarial No. o7
NO.O; Analyzer Mods) TELEDYNE APl 200EH Sertal No. T4
COICO, Analyzer Nodel TELEDYNE AP Jo0EM Serial No. 4s1
Time (min) 0; (%} CO; (%) NOT (ppm) S0, (ppm) €O (ppm) Remark
1400 EXT] [
1402 304 &
1400 34
1403 n
1403 ETT)
100 Ty £,
1400 E1]
s
T 1.4
i5i
4 0d
4m 383 v
& 0f 383 ) . 58
& 04 382 0 L
14 08 s 015
1405 EXT] Wed
403 ETT] 7
4 03 an 5
2 an s
[ 383 ol
[ 38 a7
Average 1462 38 1504 o8 0.40
%@7‘?
{ Mr.Saksit Phalsanphisut)
Environmartal Fisld Sclentist (4)
FORMND FOO400 RIVEONMD 1 Siul DaATL 1850134
ALE Labarwnary Croue
Pega3dol 5
ALS EMISSION TEST RESULT
Run® 3
Cllant Gull 783 Co,, Ltd. Locatlon Usna HRSG 11
Duta 21 Nov24 Test Operator Sakalt P.
Start Time 11:02 Finlsh Time 11:22
50, Analyzer Modoel TELEDYNE AF| 100EH Serisl No.. “°7
NOJO, Analyzer Model TELEDYNE API 200EH Sarlsl No. T4
COICO, Analyzar Model TELEDYNE API J00EM Sarinl No. 451
Tima (min) O, (%) €0, (%) NOx (ppm} S0, (ppm) €O (ppm) Remark
4 80 [-F:] 14
4 7] o8 17
4 [-Fil 0
oos 26
-1 0n
1]
[-]-]
1]
[-1-1]
ocs
[-1-]
11 oo
11 1)
11!
[K}
o
11
120
121 L
122 4 1
Avernge 144 e 15,62 042 1.3
(Mr.Saksit Phaisanphiaut }
Envirenmental Field Scientist (4]
FORUND Fosom0 REVSONND 8 ISSUE DATE 180124
Page 5ol 5

ALS Latmatory Group



LoiNo. 241214071
ALS
ANALYZER CALIBRATION DATA
Cllent Gul 753 Co., Ltd. Localion 5 Alsing HRSG 12
Dato 71 Nav 24 TestOperator :_____ SathapemT.
0, ANALYZER
Modol : __TELEDYNE API 200EH Serfal No. 735
Span (%) : 2%
Initial Analyzers Final Analyzars Differance
Calibration Calibration (Parcant of Span)
Reaponse (%) Reaponse (%)
000 0 (1]
(1]
18,08 1600 004
NO, ANALYZER
Model TELEDYNE API 200EH Sorlal No. 735
3pan (ppm) : 100
Cylinger vaius | Final Analyzers Differonce
(ppm) Callbration (Parcent of Span)
Reaponae {ppm)
Zore 0.00 (1)
[CowLovel Gas. E5 61 EL90 L1
Gas 8251 [FXI1} 1]
S02 ANALYZER
Modol : _ TELEDYNE AP| 100EH Sorlal No. : 410
Span (ppm) :_100
x'.;lmuer Value Initial Analyzers F'llll Anatyzers Differance
(ppm) Calibration Calibration {Percent of Span)
Response (ppm) Response (ppm)
610 Ga (1] 1 1 000
Lowlovel Gas 1628 ¥ 000
Ty 75.76 .75 7504 601
CO ANALYZER
dol : __TELEDYNE API300EM Serfal No. : 425
Span (ppm) : 100
Eyllnd!r Vaius Tnitial Anal yzers Final Anatyrers 5 lersnce
(ppm) Calitration Callbration (Parcant of Span)
Response (ppm) Responan {ppm}
7o Gas [ oo0 [T1] (1]
LowLuvol Gas 5520 X 5518 001
n Gas i RLY Ta FERF] G0z
Callbraled by
Sn.‘“m.‘mwnx
(Mr.8athaporn Thakaew )
Environmenial Flald Sclentist {3}
FORMNO F06.002 REVISIONNO 4 ISSUE DATE 1801724
Page.1.0f5. suiema Sy
ALS EMISSION TEST RESULT
Run g 1
Clisnt Guilf T8} Ce., L1d Lecation Udoa HRSG 12
Duts. 21 Nov 24 Tast Oparxtor Sathepom T.
Start Tims 10:35 Finish Time 1088
S0, Anatvzer  Modsl TELEDYNE AP 166EH Serial Ha. I
NOJO, Analyzer Model TELEDYNE APl 200EH Sarial Ko T35
CO{CO, Anulyzer Model TELEDYNE AFI 300EM Sarlsl No, ars
Time [min} 0, (%) 0, (%) NOz (ppm) 30, (ppm) <0 (ppm) Remerk
106 FIT] 4 7
Tach ELE) [ 2
1404 E1:) 7
140s E1) 7
Tacs FI) T =
& 14 82 1267
% T FI) T
= I m
& & 304
& 208
[T o
k-3 (1]
T EE) ]
- T EET] [
T B 0
1405 T4
Aot FIT]
04
o T
10 54 [Z]
L [x) b4 004
Average ad e 1L 0.04 89

Pagada s

Sd\ngwn-‘-

(Mr.Sutmpon Thakeew

Environsental Fiald Scientist (3}

Lot No, 241214071

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Chient £ Gull 183 Co,, Ltd. Locstion £ 1dou HRSG 12
Date z 21Nov 24 1 Sathapoen T
0, ANALYZER
Cylinder Cone. (%) : 1807 Span (%) : 25
0, Analyzer Tnitial Values Final Values
Callbration ystam System Systam System Drin
Response € Cal Blas Calibration Cal Blas % of Span)
Responsa (% of Span) Response (% of Span)
Zoro Gas (] 002 008 (17 008 X -
lﬁm Gas 16.08 1810 0.08 610 008 000
NO, ANALYZER
Cylinder Cone, {ppm) : 8281 Span (ppm) : 100
O, Analyzer nitial Values Final Vaiues
Calibration ystem e ystem Systam DR
Response Callbration Cal Blas Calibration Cal Blas (% of Span}
Respense _{% of Span) Response {%h of Span]
Zoro Gas [T} 0.03 [17] 003 000
Gas [FET) [FXE) 000 [T} .08 (]
80, ANALYZER
Cylinder Conc. (ppm) : 1078 Span (ppm) : 108
50, Analyzer initlal Vahues. inal Values
Calisration System Tystem 5 tom Drift
Response Calibration CalBlas Calibration Cal Blas (% of Span)
Response {% of Span) Response of Span
| Z6°0 Gias [XT) 001 0.00 0.0 X [1)
o Gas EEE) ToiE T 054 [ T
CO ANALYZER
Cylinder Gonc. (ppm)
TO Analyzer
Callbration Drin
Response Calibration Cal Blas Cabibration C3l Blas (% of Span)
Response et
Gas. (1] 0. ﬂ'&“ﬂ - — oo |
Gm T6Ta TOT0 [] [T

Callbraled by

So.‘“m.‘wm._\—

{ Mr.Sathaporn Thakaew )

Environmental Fleld Sclentst (3)

FORMND FOS083 MEVSOMND & ISIUECATE 1ASUM

ALS Later siry Gotnp
Pago.2.ol 5.
ALS EMISSION TEST RESULT
Run 8 k]
Cllent Gl TS Co L1 Location Uiy HRSG 12
Dotw 21 Nov 24 Test Opervior Sathaporn T,
Start Time 1058 Finish ima. 11218
50, Analyaer  Modsl TELEOYNE AP 1000H Sarlal No, 410
NOO; Analyzer Modal TELEDYNE API 200EH Seriat No, s
COJCO, Anatyzar Modsl TELEDYNE API J00EM Serial No.. 5
Tima fmin} 0, (%) ©0, (%) NOx (ppm) 80, (pPM} €O (ppm) Ramark
4 E1T] 3 84 4 278
4 E1] 4 2 28
4 I 1
4 F1-] 4
4 FI7]
4 EIT) [
4 361
4 M 1435
4 a5 1435
4 XSS 1430 4
& a8 [FI 3
4 430
e :
4 05 T
14 05 4
e 2
14 03
: s
[T 4010
X 14 02
Average 1404 183 D04 .85
S&“\A‘wm-‘-
{ MrSathapom Thaksew |
Environmental Fiald Scientt (3]
Foipand Fobobd RIVISONMNG 1 SOV DATT W94
AT | s ati'y Gt
Paged4d 5



Airgas Specialty Gases
Mmas 3 Airgas USALLC
e . 6141 Easton Road.

an Alr Ligukla oom) Plumsteadville, PA 18!
ALS EMISSION TEST RESULT sy prememuii
Run @ 3
Gltent Qulf T83 Go,, Ltd, Lecation HRSG 12 CERTIFICATE OF ANALYSIS
Date 21Nov 24 Teat Opamator Sathaporn T. :
Start Tima 17 Fisiah Tima 1 ) ‘Grade of Product: EPA PROTOCOL STANDARD
S0, Anulyzer Mode! TELEDYNE AFI 100EH Serial No. 418 .
NO,0, Analyzer Model TELEDYNE AP) 200EH Sarisl No. 728 Cusfomer: ?II':I:-IISAL:\JIE)ELTD
CO/CO; Anal; Modsl TELEDYNE API 300EM
s Arazertlods Ao b Parl Number: EO04NIBSE3HA002 Reference Number: 160-402340013-1
Cylinder Number: ~ GN0027210 Cylinder Volume: ~ 247.2 CF
Laboratory: 124 - Plumsteadville - PA “Cylinder Pressure: 2215 PSIG
Time {min) 05 (%) CO, (%) HOx [ppen} 80, (ppm} €0 {ppm) Ramark PGVP Number; A12022 Valve Oullet: 660 ¥
o o e e Gas Code: CO,NO,NOX,SO2,BALN Cerlificalion Date: ~ Feb 11, 2022
T e = [TE] [ Expiration Date: _Feb 11,2030 zosu
I 14 1411 004 mmmumm.mmmp - > (utay 20127
14 1408 123 EAOR-12504, i cylnder
T [T weetainty o b ',‘ % .
T % ; Do st Use This.
- L ANALYTICAL RESULTS
T : Component Requested Actual Protocol  Total Relative Assay
T - T ) Concentration can:smralion Method . Uncertainty Dates
1 L [ HOX B0.00 PPML E2.38 PPM G +f- 1.0% MIST Traceabls Q2042022 0ZIC
T T ] CARBON MONOXIDE 80,00 PPM 76.48 PPM 61 +1-0.8% NIST Tracazble 0210472022
1 r T 0 W NITRIC OXIDE 80.00PPM 82.36 PPM 61 +-1.0% NIST Traceabla 0210472022, 02111
T [ 0 [ SULFUR DIOXIDE 50.00 PPM 7875 PFPM 61 +- D.9% NIST Traceable 0200412022, 0211
1 3 T 1. [ NITROGEN Batance
0 s T T 3 s smeee
1 ] I o5 CALIBRATION STANDARDS
L] 4 b4 I o Typo LotID Cyflinder No Concentration Uncortalnty Expiration Dal
o = - L & NTRM  GHOT0TZ WALGOATTT  U8.48 PP CARBON MONORIOEMTROGEN  +-0.5% Ocf 16, 2024
S A NTRM  200610-15 €C793106 98.61 PPM NITRIC OXIDE/NITROGEN +-0.8% 0Ocl 06, 2026
Jormes et L il oy an NTRM  200610-04 CCT08M44 88,61 PPM NITRIC OXIDE/NTROGEN +-0.9% 0Oct 06, 2026
GMIS 124208889138 CCazazo7 4.087 PPM NITROGEN DIOXIDEINITROGEN +-20% Sep 03, 2024
&TRII 110104189 m_oocen: §9.5 PPM SULFUR DIOXIDENITROGEN +- 0.8% Jul 28, 2023
s s R DS
Soronovnl ANALYTICAL EQUIPMENT :
? Instrument/Make/Model Analytical Principle Last Calibration
—_— Rl e =
(Mr.Suthapom Thakeaw) Wicolol 1550 FTIR AUP2010245 CO FTIR Feb 03, 2002
Nicoll ISSO FTIR AUF2010245 ND FTIR Feb 10, 2022
Environmental Fisld Sclentlat {3) Nicolet iS50 FTIR AUP2010245 NOZ FTIR Jen 27,2022
Hicolel iS50 FTIR AUP2010245 502 FTIR Jon 20, 2022
s — S
Triad Data Avallable Upon Request
NOTES:Gross Weight: 48.5 Kg
Net Weight: 8.1 Kg
FORMMG Fosom ROVIEONAMD | ESUE DATE 1801
Paga5of 5
AT Cadir ey G
Lo Alrgs Specialty Gases
AI l‘gas Argas USA. LLC
. 6141 Ezston Road
= Bldg2
A Ligiiesmpeny Plumsiesdsill, PA 18049 H gy S
s AI rgas. 600 Ugian 'umdm‘ Rond
an A Liguide comgany Cinnaminson, NJ 08077-0000
CERTIFICATE OF ANALYSIS oy
Grade of Product: EPA Protocol
e CERTIFICATE OF ANALYSIS
Par Number: ED4NISSE15A021C Reference Number  180-40 1991
Cylinder Number: ~ CC709609 Cylinder Volume:  144.4 CF Grade of Product: EPA Protocol
Lab: - ille - PA Cylinder P 2015 PSIG
ooy 20 BmEleadiile leLamsourss 2 Part Number: EQ4NISBE3HAC026 Referance Number: 82-401257890-1
R Cylinder Number: ND&2877 Cylinder Volume: 247.2 CF
S oo Byt cexgittivn DR e Laboralory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2215 PSIG
e e 22, 2028 PGVP Number. B52018 Valve Oullet: 880
Ceruficauon performed in EPA ay tor Assay and ¥ (May 2012)" cocumant EPA| Gas Code: CO,NO,NOX,802,BALN Certlficallon Dele: ~ Aug 07, 2018
BO0:R 12/5)1, 3mng ine assay procedures Ieea. Ansiyteal Melhoaoksgy doos Nt require comecion for hnamu»hlmmnw Ihe cyinder ha a tolal anacal piration Date: A 7
Gncerminty an s:8ed balow with a confdence levei of 65% There Bre no sigrficant impuntios whizh Al z Breona g 07, 2026
BTy T L e T
ANALYTICAL RESULTS o VAT B84 wres o 48 ke,
Component Awguosted Acwal Frotocol Total Ralative Assay Do et Use This Cylirder beiow 100 pug la 0.7 s
Concantration Concentration Method Uncertainty Dates ANALYTICAL RESULTS
NOX 5500 FPM 54 96 PP G1 +i- 1.4% NIST Tracoaske 0211572021, 0212272021 Component Roquestad Actual Protacl  Total Relative
CARBON MONOXIDE 5500 FPM 54 82 PPM G 41-0 7% NIST Traceable 02/15/2021 Concentratlen Concentralion Iethod Uncertalnty {33
NITRIC OXIDE 5500 FPM 5463 PPU &1 -1 1% NIST Traceatlc 02/15/2021, 0272272021 o 600PPM B4 PPM  GI *F 1.1% NIST Troceatie CTABTO1E, DARTEITE |
SULFUR DIOXIDE 55.00 PRI 55 55 PPM ) 0% NIST Tracnabie 0211512021 0272272021 NITRIC OXIDE 180.0 PPM 1844 PP &1 - 1.1% NIST Troceable 071302018, 8RB
. ; NITROGEN faancn ey SULFUR DIOXIDE 1600 PPM 1568 PPM (el +-1,1% NIST Traceable 07/3072018, 08/07/2018
. - ‘CARBON MONOXIDE 400.0 PPM 407.4 PPM o1 +1- 1.1% NIST Traceable 07/30/2018
CALIBRATION STANDARDS il ddoria |
Type Lot ID Cylinder No Concentralion Unceralnty _ Expiralion Data ———
NTRM  14CBOTS3 CCa3eess 4954 PP CARBON RONGKIDENITROGEN 4 0E6% Feb 13, 2008 CALIBRATION STANDARDS
PRM 12383 58028 591 PPM AIRINITROGEN DIOXIDE 20% Fob 20 2020 Type LetiD Cylinder No _ Concentration Uncartalaty _ Expiration Date
KTRW 20061144 ceruree 49 82 PPM NITRIC OXIDENITROGEN +£10% Feb02 2025 WTRM 7060241 EBOOTOSST  100.3 PPM NITRIC ORIDEITROGER T May 11, 7019
GaEs 124200849 oz 4.028 PPM NITROGEN DIOXIDEMNITROGEN 21% Aug 152021 PRM 12368 5804110 20.86 PPM NITROGEN DIOXIDEIAIR +-1.6% Jun 02, 2017
NTRM Q1NTEE KALXO9 49.67 PPN SULFUR DIOXIDEMNITROGEN 1-10% Jun 20, 2022 GMIS 7042010104 CCE0aB41 6,101 PPM NITROGEN DIOXIDENITROGEN +-2.0% S 01, 220
This SHU FEY 50 MG A3ied e 5 By 7 VSR 15 i GUS L1851 B wrsny and not it o B sl NTRM 11010414 KALOOATBZ .8 PPM SULFUR DICKIDENTTROGEN +08% Jul 28, 2023
e = NTRM 15060538 CCA53507 491.0 PPM CARBON MONCXIDEMITROGEN +-0.6% Jan 08, 2021
ANALYTICAL EQUIPMENT Tra SAM PRU o AN Ao sdarvs i orly s morance 1o B GWIS vaad in B atsry and not part of Ba snayis.
InstrumentiMake/Made! Analytical Princigle Last Multipaint Calibration e e e T——
ST et o ﬂ':" P e ANALYTICAL EQUIPMENT
Nocolel S50 FTIR AUPZ010245 N FTR Feb 11,2021 | Indtmintaakbmioas Semiytod Fiiwoiple Saak Wpowt Cellrwin
Mecoled S50 FTIR AUPZ010245 NOZ FTR Feb 22,2021 Micoles 6700 AFW1100351 CO FTIR 2 18, 2018
Mookl 550 FTIR AUP2010245 507 Fim Fab 182021 icoles 6700 AW 100037 NO FTIR Ju 12, 2018
——— — Miceles B700APWI 156091 NOZ FTR Aug 03, 2018
Triad Data Avallable Upon Request L T -l g 2, 2018

NOTES.
Gross Waight. 28 8 Kg
Nei Weight 4.8 Kg

Trlad Data Avallable Upon Request
NOTES:

Mot woight: 8107 grams

Gross welght 47680 grams

This calbralion sld, hes been certfied in accordance with the May 2012 EPA Trauahilty ]
AOVR-12/531, Al -
ISOAEC 17026 and ta Alrgas. ISO B001:2000 and relate only {o items Identified on tnis
are contified 1o be NIST Traceable with tolal uncertainty as cetaiiod under Analytical Us
document shall not be repraduced In full without writien epproval of the issuer.

TESTING CERT No. 3082.05

L0

Approved lor Release Page 1 of 160-402020183-1 & \'_ \\\'l\ LTS
7" Approved fbr Release Pago 1 of B2-401267800-1




Au-gusm-.u.!waus
Airgas e
. Grlmnml\nnd

on AtrLiuids company

Plumsteadville, PA 18949
Almas.con
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Parl Number: ECQ4NISIE3HADO02 Reference Number: “IBD-402138465-1
Cylinder Number: ND11222 Cylinder Volume: 247.2 Cublc Feet
Laboralory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12021 Valve Outlel: 660
Gas Code: CO,NO,NOX,502,BALN Cerification Dale:  Jul 15, 2021
Elgl.ra‘ll.en Date: Jul 15, 2028
fomar EPA y Asauy and Ca Caltraion Standards (May 2012)" documar EPA
ol This oyilnder
Y ad bel % Impurilios which

molarmolo basty uriczs oierwise Hoted.
Do b Live Thes Cyfner baiowr 100 pog. Le 0.7 maguoancas

. * ANAL Y['ICAL RESULTS
Component Requested Actual Total Relative Assay
| ncentration tion sy s Dates
HOR 5000 PR 8251 PPM G - 1.4% HIST Traceatie 0TEZ0TY, O
GARBON MONOXIDE 80,00 PPM 7974 PRI &1 +1-0.6% NIST Tracoable 0770872021
NITRIC OXIDE 80.00 PPM B2 pey &1 +f+ 44% NIST Teaseatie 0TMBRaR1, 0711572021
SULFUR DIDXIDE 80.00 PPM 70.76 FPM o +1- 1.0% MIST Traseatle 0710812021, 0711572021
NITROGEN gaimnce
CALIBRATION STANDARDS
Type  LotID CylinderNo___Goncartration Uncertainty  Expiration Dats
WIRM 1010730 KALODGAS36 5731 PPl CARBON MONOKIDEMITROGEN | +F- 0.4% Oct 04, 2022
PRM 12386 585025 .91 PPM ARNITROGEN DIOXICE 20% Feb20, 2020
NTRM 20081050 CCTOMZ5 8444 PPUA NITRIC GXIDEMNITROGEN +-05% oct 08, 2028
GMIS 124205883 CC323707 4,028 PPM NITROGEN DlDXlDEINlmOGEN 21% Aug 15, 2021
NTRM 18010224 KAL03818 7,59 PPM SULFUR DICIKIDEMNTROGEN +08% Dex 23,2021
Tha SRM. PRAU or ROM salsd above B o2l in arwace i 1 GUIS whed in Bis asay T ol part o e anabyas.
ANALYTICAL EQ
Instrument/MakeModsl Analytical Principle Last Multipoint Callbration
‘Wiaiel (550 F TR AUPZ010245 CO TR Tonge, 2am
Hicalat 1550 FTIR ALP2010245 NO FTIR J101,2021
Micelnt 550 FTIR AUPZ010245 NOZ FTIR Jun 30, 2021
Ncelat 1550 FTIR AUPI015245 S02 FTIR 2l 0. 2021

Triad Data Avallable Upen Request

NOTES:
Gross Welght 48,0 Kg
NetWeight: 7.8 Kg

Approvea for gelaase

Pae 1 of 160-402138465-1

Alrgas Speclalty Gases
Airgas. preas
6141 Baston Road

an Al Liquido company Plumstendville, PA 18949
Alrgreom

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE

(THAILAND) LTD
Parl Number; E02NIB4E3HACD01 Reference Number:  180-402340010-1
Cylinder Number: ~ GN0027197 Cylinder Volume: 2438 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12022 Valva Oullet: 590
Gas Code: 02,BALN Certification Dale: ~ Feb 02, 2022

Expiration Dale: Feb 02, 2030
mhw-mmlmnmnmwmummmmmnﬂm—mm

it DA uNedE SherwLe noted.
D Ned Ush Ton Ot aiow 100 . L S meetn
ANALYTICAL RESULTS
Component Roguested Actuel Protocol Total Rlative Assay
Concentration Concentralion . Msthod Uncertainty Dates
OXYGEN 16.00% 602% a1 +-0.4% NIST Traceable 020022022
Balsrca
e
- CALIBRATION STANDARDS
Cylinder No Concentralion Uncortalnty Expiratlon Dafe
Z3.20 % OXYGENNITROGEN +-0A% Jun 07, 2022
e — ——
ANALYTICAL EQUIPMENT
instrument/Make/Modal Analytical Principle Last Multipolnt Calibration
PARAMAGHETIC Tan 7.0
—— SRR

Triad Data Available Upon Request

NOTES:Gross Weight: 48.8 Kg
Net Weight; 8,2 Xg

.

Approved for Release

Page 1 of 180-402340010-1

Alrgus Specalty Gases

i Airgas USA; LLC
600 Usion Landiog Road

an A Uuddo company Cinnaminsou, N 8077-0000
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E02NI92E3HACC00 Referenca Number:  82-401018725-1
Cylinder Number:  NDS0018 Cylinder Volume: ~ 24B.4 CF
Laboralory: 124 - Rverton (SAP) - NJ Cyfinder Praasure: 2214 PSIG
PGVP Number: 852017 Valve Outlet: 690
Gas Code: 02,BALN Certification Date:  Oct 23, 2017
Exﬁullnn Date: QOct ::!i 2025
EPA 3 Combeaton of G Eaaatards (May 2613)" document EPA
Prespre)
o e
VORI B uett of atetan uad
IhNdIMMuW EH Le G?mm
ANALYTICAL RESULTS .
‘Compenont Requestad Actual Protocol Tolal Relathe Assay
Concentrallon hl!;ﬂlnd Uncartainty Dales
OXYGEN 6.000% 8003 % G1 +1-0.4% NIST Tracestle 10232017
INITROGEM ¥
o e T T
CALIBRATION STANDARDS
Type Lot ID Cylinder No Date
NTRMplus 06060208 CC262337 5,301 % CXVGENNITROGEN +1-0.3% Nov 08, 2018
e e R — =
ANALYTICAL BQUIPMENT
Instrumont/Make/Madal Anafytical Principle
Herba MPA 510-02-TTWHLIGH Faramegnotc SnpiE,Zli.?
Triad Data Avallable Upon Request
NOTES:
This calibration sid, has been certifled In accardance ith the May 2012 EPA Traceabliy Prolocal,
Document EPA-600/R-12/531. All hs"ng processes and canfarm to |h=

are certiffed to be NIST Tracasble wilh ln!al uncertalnty es detatied under Analylcal Unwr‘alnly This
document shall not be reproduced in full withoul wrilten approval of the tssuer.

TESTING CERT No. 2000.02

M\k (TVal .

Apﬁ'mvsd for Release

Page 1 of E2-4010187261

Airgas Specialty Gases

Alr as Aurgas USA LLC
o 5141 Easton Road

an ArLuuida campany Plurnszendvilie. PA 193y
Airgns com
CERTIFICATE OF ANALYSIS

Grade of Product: EPA PROTOCOL STANDARD
Cuslomer AIR LIQUIDE

(THAILAND) LTD
Pan Number EO02NIBAE3HAQ001 Number: 160 30555-1
Cylinder Number GNO029535 Cylinder Volume 250.0 CF
LAaboratory. 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number. A12023 Valve Oullet: 590
Gas Code: 02,BALN Ceificalion Dal: Sep 05, 2023

Expiration Date: S»E 05, 2031
=]

ALYTICAL RESULTS
Componenl Requested Actual Protocol Tolal Relative Assay
Concentralion Cancentralion Method Uncertalnty Dates

QXYGEN 1600 % 1607 % Gl =1 D 3% NIST Traceable 09/05:2023
NITROGEN Balance

CALIBRATION STANDARDS
Type Lat ID Cylinder No i Uncertainty Expiralion Date
NTRM 08010205 KOO1516 23 2 % OXYGENNITROGEN ~1-0.4% Jun 01, 2024

ANALYTICAL EQUIPMENT
Instrument/Maka/Model Analylical Principle Last Multipaint Calibration

£41 - 02 PARAMASKETIC #ag 6. NIZD

Triad Data Avallable Upon Request

NOTES:Grass Weigh! 500 Kg
Ne: Weight 8 4 Kg

npp:mcd for Release Page tel




Airgaes Specialty Gases
Airgas USA, LLC

Airgas,

6141 Easten Road
e Alr Liquids camany :]H“ e, PA18549
Argascom
THAILAND INSTITUT E OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (115100 = =]
CERTIFICATE OF ANALYSIS Reguest No. 216710797 MTC No, EEL. BE. $3:0267
Grade of Product: EPA Protocol
Part Number: E02NIS2E3HA000D Refersnce Number,  160-401848144-1 CALIBRATION CERTIFICATE
Cylinder Number: ~ GN0025086 Cylinder Volume: 248ACF
Laboratory: 124 - Plumsleadville - PA *Cylinder Pressure: 2214 PSIG . : o f >
PGVP Number: A12020 Valve Outlet: 590 Submitted hy : ALS Latomiory Giroup (Thailand) Co..Lid.
Gas Code: 02,BALN Certification Dale: ~ Nov 11,2020 Address : 104 Phatthanakan 40, Phatthanakun Rd., Khwaeng Phatthanakan, Khet Suan Luany, Bangkok, 10250,
Expiration Date: Nov 11, 2028 X s Py
o - Calibrated at : Electrical and Electronic Standurds Laboratory, Industial Metrolopy and Testing Service Cenire,
“EPA Y 7 2012} decumant EPA
m:mn_mnmmmm i L N . Tle sy m"w“iz,"ﬂ Soi 1€, Bangpoe Industiial Cstate, Swkimmvil Rel,, Muang, Samutprakan 10280,
moalefmole basla unless glharwise nofed. ¥
Sofis s T Dytee: beiow 100 peip e D] mepepmcns, Instrument Calihraed ; Amblent Environment
ANALYTICAL RESULTS Description : Sound Calibrator Temperature 123+ 3)°C
Compenant Requested Actual Protocol Total Relative Assay
one Method Uncertainty Dates Manufacturer : Rion Relative Humidily : (503 15) %
CXYGEN 8,000 % 186 - 0INMNST T 11120 -
prtives 8 b Lol & SR Iacen Model NCTA Ambicn Pressue < (101,325 = 1.500) kP
S a——— sESS ey 7812 TRY! 213)
" CALIBRATION STANDARDS Serial Ne, 134178121 (ID:RYG _FS0213)
| Typo Lot1D Cylinder No Concantration Expiration Dato Standards used 1 1, Diital Function Synthesizer NF ¥leclionic DF-193A S/N 132037,
NTRM 10010602 1038055 9.967 % OXYGENNITROGEN - 0.2% Apr 19, 2022 > o
— = — - — 2, Measusing Amplifier Bruel&Kjaer 2636 SN 1537484, Hlabown
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipaint Calibration 3. Pragrammable Altenuator Tamagawa TPA-303A SN OF 2214,
| SIEMERS OXVMAT 6 - N1.WS-951 - 02 PARAMAGNETIC Dct 26, 2020 4. Digital Muliimeter Agilent 34401A $N MY44003560.
Triad Data Availabla Upon Request = A : . Pressure Transmilier Vaisala PTB202AD S/N T0630001.
NOTES: A g

. 6. Audio Analyzer Keithley 2015-P $NA106495.
Gross Weight: 48.1 Kg

Net Weight: 8.2 Kg 7. Condenser Miciophone B&K 4180 8N 2850871,
Calibration Procedure: CP-102-01 baszd on TEC 60942-2003; 1 he sound pressure level generated by sound
culibrator wader testshall he measured by stundard microphene using an insert valage technique.

This instrument has been calibrated apainst standards maintained at Electrical and Electronic Standards

{ aboratory (EEL), whieh are traceable 1o the Internahonzt Sysiem ol Units through the Nazional Tnstiwte of
Metralogy i Thailand).

I'he information on actual reading is atached herewith and the uneertaimy limiis quated refer 1o the
measured values only
Dute of Receipt : 19 Feh, 2024
Dute of Calibration : 28 keb, 2024 1i2

Approved for Release

Pago 1of 160008

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

= SITHIPORN

I2TISTR
IHAILAND INSTITUTE OF SCIENTIFIC AND 1TFCHNOI OGICAL RESCARCH (TISTR)

. Gangok. 16700 Tratare
Ermai <o beal ongsiriphore com

T T £
Request No. 21-67/0292 MTC No. L1iL. BP. 830267 — - —

The reported expanded uncertainty is based npon a standard uncertainty mulliplied by a coverage Cert No. : ACL24075

Pages : 1of§

factor k = 2, providing a level of confidence of ly 95%.

Nominal Output of Unit Under Test =94 dD re 20uPa at 1000 Hz

Calibration Certificate
Achustic Ouiput in dB re 20pPa, Corrected to Reference Conditions: 101,325 kPa. 23.0 °C und 50 %RH.

Equipment : SOUND LEVEL METER
Manufacturer : RION

Model :
Scrial No.:
ID No.:

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure Tolerance limit |

[EC60942:2003 Class 1

Deviated value | Uncertainty
Type Level (dB) (dB) (dB)
1/2 inch Brucl&Rjacr 4180 94.01 0.01 =010

NL~12/ Microphone UC-52 ¢ Preamplifier NH-24
01222716/ 143822 /22763
RYG_I'sou20

0.40dB

2. Frequency

Standard Microplone

Measured Frequency

Dievisted value | Uncerisinty Tolerance limil

Type (Hz) (13¢2] (Hz) 1EC60942:2003 Class |
172 inch Brucl&Kjaer 4180 1003.1 kN +13 =1.0%
3. Total Distertion
Standard Microphone Measured Tolal Distortion Uneerainly Tolerance limil
Type (%) (%) 1EC60942:2003 Class 1
1/2 inch Bruci&Kjaer 4180 1.80 1050 +3.0%

Note : 1. No adjusiment.

2. The calibrior pressure canvction was not included

3. The microphone volune coneclion was included at Tevel of 0.16 dB [rom manual "
< T

Calibrated by :

Date of Calibration : 28 Feb, 2024

Date of [ssne

29 Feb. 2024

End of Centilicale

Approved by ©

Klwype)

"

S ST TR,

Electrical and Elcttéonié Stamdards Luborutory
Industrial Metrology and Testing Service Centre

Rel: 2011267021906719001

o
“

PR ATE 003 R d
Officer

Condition As Found : GOOD

Customer : ALS LARORATORY GROUP (TIIAILAND) CO., LTD.
104 PLHATTHANAKAN 40, PHATTHANAKAN ROAD,
KiIWALENG PIIATTHANAKAN, KHET SUAN LUANG.
BANGKOK. 10250 TIIAILAND,

Location :

s 1 s v ?
Ambient Temperature : (230£3) 56 Culd o
Pressure : (1013 23) kP S
Relative Humidity : (500 220 ) % Y

211 (16

Reccived Date :
Calibration Date :
Date of [ssue :

J1 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Calibrated by : Nathakom Pisutpuisan

7T AN

( Thanakul Petchurai

Approved by :

Teus certificute s tssued in accordance with the requiremants ol 1ISOEC 17025 standard, ynay not be reproduced

other than in full, except with the prior wrillen approval of the lwad of Calibration Laboratory.



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45124511 Sirinthorn Road Bangbumiru, Bangplud, Bongkorx 10700 Thailand
Tol 46824336331 [mail: calibratien@sthiphorncom

SITHIPOR N/
assaciates

Calibration Procedure : CP-AC-0]

Calibration Method :

Cert. No. : ACL24075
Job Ne. : VC6TACD054
Pages : 2008

This equipment was calibrated by follow on TEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tesls to Acoustical and Electrical signal lests of frequency weighting with Anechoic chamber and Reference

Standard Instrumcnts,

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

Condition of this resulf of culibration :
1. Reference Standard Instruments :

Ingirnment Model
‘Waveform Generator 332104
‘Wavefonn Generator 33511B
Diyital Mullimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Micraphone 4180
Meusuring Amplifier NA-42KAl

Serial No, Cert, No. Due Date
MY48017076 EF-0009-23 07-FEB-24
MY52302742 EF-0010-23 07-FEB-24
MY53220104 EEL BP 30/0266  13-FEB-24
MY53220076 EEL.BP 20/0266  |3-FEB-24
MY60024273 EEL.BP 31/0266 14-FEB-24

62100114 EF-0011-23 08-FEB-24

2977900 AA-1001-23 14-FEB-24

34560495 A4-3002-23 14-FEB-24

2, This result of calibmtion was found accurate as shown on date and place of calibration for this calibraled itern only.

3. This cerlificale is traceable Lo the intenationad system of unit maintained at ;

3.1 National Institute of Metrology (Thailand).

3.2 Thuiland Institute of Scientific and Technological Research (TISTR).

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514311 Sirintharn Road Bangbumru, Bangplud Bangkak, 10700 Thallond
Tel +66 2433 8331 Cmail: calibration@sit wphorn com

SITHIPORN)
associates -

CAUBRATION 313
Cerl. No. : ACL24075
JobNo. : VC67AC0054
Pages  : 40l8
Hesult of calibration ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acaustic Signal Value Devialion Limit
(dB) {dB) {dB) {dB)
93.9(93.9%) 93.9 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
144

2.2 The microphone of Lhe sound level meter was replaved by clectricu! signal input device.

Frequency Measured value
Weighting (dB)
A~ weight 1.6
C - weight 1.7
Flat 23.6

3. Acoustical signul Lests of [requency weightings

Meter froc-field acoustic response at 2 level of 84 dB

Frequency Devinlion from various frequency weighling response curve (dB)
(hz) Flat C-weight A-weight Acc?plfancc
Limits
125 0.5 0.5 0.5 = L5
1000 0.1 0.1 0.1 +1.0
8000 -0.7 0.6 -0.6 5.0

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

481-451f1 SirinLhorn Road, Bangbuniru, Bangplud, Bungkok, 10700 Thalland
Tol 46624330331 Email: colibralion@sithiphorn com

SITHIPORN/
associales y S

Cert. No. : ACL24075
Jab No. : VC67AC0054
Pages : 3of§

Summary of Measurement Hesult :
Uncertainty Maxtmum-permitted
Parameter uncertainty of
(dR)
meuasurement (dB3)

1. Absolute sensitivity 0.2 N/A
2. Sclf-pencrated noise 2 N/A
LA ica] signal tests of freq; y h

12511z 0.3 0.6

1000 liz 0.3 0.6

8000 Hz 0.3 0.7
4. Electrical signal Lesis of frequency wrightings

For 10 Hz to 4 kHz 0.3 0.6
For> 4 kHz 1o 10 kliz 0.3 0.7
For > 10 kHz 10 20 kHz 1.0

3. Frequency and time weightings at | kHz 0.2 0.2
6. Long - lerm slability 0.1 01
7. Level linearity on the reference level ranpe 0.2 03
8. Level linearity including the level range contral 0.2 0.3
9. Tone burst response 0.2 03
10, Peak C sound Tevel 0.2 0.35
11. Overload indication 02 0.25
12. Tligh level stability 0.1 0.1

7 LSt

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-251f( Slintharn Road, Danglumru, Bangplad, Bangkak 10700 Thailand
Tul ¥33 26330931 Errail: calibranon@sithiphorm com

SITHIPORN)

associates

<
WACTELTE I
CAUMATION Ci%t

d. Electrical signal tesis of frequency weightings
Weighting network response witli relative 1o 1 kHz

Cert. No. : ACL24075
Job No. : VC67ACO054
Pages : 50fR

Frequency Deviation from various [requency weighting response curve (UB)
g Flat Coweight | A-weight Arceptinye
Limils
63 0.0 0.0 -0.1 *2,0
125 0.0 0.0 0.0 £1,5
250 0.0 0.0 0.0 1,5
500 0.0 0.0 0.0 *l.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +20
4000 00 0.0 0.0 3.0
8000 0.0 0.1 0.1 +5.0

5, Frequency and time weightings at § kHz

5.1 Froquency weightings ut 1 Kliz

Anticipated Measured Dieviazed Accepuance
Frequency Value Value Value Limits
Weighting {dB) (dB) i dB ) (dB)
A - weight 94.0 94.0 0.0 02
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 =02
5.2 Time weighting at 1 kHz
Anticipated | Measured Devimed | Acceptance
Froquency Value Value Value Lamits
Weighting (dB ) (dB) (dB) (B}
Fast 94.0 94.0 0.0 + 0.1
Slow 94.0 94.0 0.0 0.
Leg 94.0 94.0 0.0 +0.1

6. Lang - term stabllity

SLM Display | SLM Display

Devialed Acceptance

Frequency af initial at final Value Limits
Weighting (dB) {dB) (dB) (dB |
A - weight 94.0 94.0 0.0 103




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

SITHIPORN, CALIBRATION LABORATORY SITHIPORN
451-451/) Sirinthorm Reacl Banglbumru, Dangplud Banghok 13700 Thaland associates &51-45)1 Sirnthorn foad, Bangb.mru Danapiue Dangkak 10709 Thalland associates .-
Tol +56 2433 B3zl Email: canbratian@sitliphom cam ;‘:E':‘::I:N‘E: Tel 436 2433 833 Email - caliaration@sit1iphorn com NI TEATI IS

EALIBRATION 2134

Cerl. No, : ACL24075

CerL No, : ACL24075
Job No. : VC67ACHIS4

Job No. : VCG7AC0054

Pages  : 6of8 Puges  : 7of8
7. Level linearity on the reference level range 8. Level lincarity including the level range control
Anticipated Measured Devinted Acceptance Anticipated Measured Deviated Acceplance

Value Value Value Limits Range Valuc Value Volue Limits
(dB) (dB) (uB) (dB} (dB) (dB) (dB) (dB)
1370 1310 00 Auto 94.0 94,0 0.0 =11
1360 136.0 0.0
1350 135.0 0.0 9. Tane burst response
1340 134.0 00 -
1350 T30 e Time Tonc burst Aniicipated Measured Devialed Acceptance
1320 132.0 0.0 - L — dur:(ll::; To Cycle :’::;L) (V::: ?":lﬂ;v) l(-l::)s
131.0 131,0 0.0 =11
1290 60 o5 ) 0.25 1 108.0 107.9 0.1 1.5;-5.0
1240 1720 o0 ki Fas| 2 8 117.0 117.0 0.0 1.0;-2.5
19,0 1190 00 ) 200 800 134.0 134.0 0.0 £1.0
114.0 114.0 0.0 =11 e 2 8 108.0 108.0 0.0 1.5;-5.0
109.0 109.0 0.0 Ll 200 800 127.6 122.6 0.0 £1.0
1040 1040 0.0 21 0.25 1 99,0 98.9 0.1
99.0 99.0 0.0 = 1. SEL 2 g 108.0 108.0 0.0
940 940 00 200 800 128.0 138.0 0.0
89.0 89.0 00
84.0 84.0 00
79.0 79.0 0.0 10. Peak C sound level
74.0 74.0 00
9.0 9.0 00 MNumber of eycle Anticipated Measured Devialed Acceplance
4.0 0 00 in Value Value, Lepeak Value Limits
590 00 00 test signal {dB) (dB) (dB) (dB)
0 3o o1 T Continuous 133.0 133.0 0.0 £3.0
9.0 9.0 00 T One 136.4 135.3 -1.1 £3.0
44.0 43,9 -0.1 <1l
39.0 389 -0.1 = 1.l Number of cycle Anticipated Measured Deviated Acceplance
340 319 01 =L in Value Vilue Value Limits
300 299 201 21 st signal (dB) (dB) (dB) (dB)
20 252 = =i} Contimious 133.0 133.0 0.0 220
— 2 il 2. Pasitive half eycle 135.4 1352 0.2 2,0
27.0 26.9 0.1 s 11 .

Negative half cycle 1354 135.2 0.2 £2.0
260 259 0.4 £ 1.
250 249 0.l 2 1.1

B 7 LS  m Al

SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN ASSOCIATES CO., LTD.

=
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY ALHLE ORI %
=N
451-451/I Sirinthom Roac Rongbuminu, Eangelud, Bangkos 13706 Thai and assoctales \ 451 ¢31/1 Sintno'n Raad. Aangbumi 3angsiud Bungsek 10700 Tralana kgl mm‘_";‘l-"u'
Tol +E6 2433 B33 Emai: caitrauon@sthiphoincany NWSCI-:E::‘I;\:?: 1ot +16 2423 3330 Cmait - calicioiongsithiprorn com AT BV
it et
Pages  : Borg . . . FOES T
Calibration Certificate
11. Overload Indication
Equipment : SOUND LEVEL METFR
Measured value (dB ) Deviated Aceeptance Maunufacturer : RION
Positive Negalive Value Limits Model : NI.-42 / Microphone UC-52 / Preamplifier NH-24
onehalfoycle | onelulfeyele | (dB) (dB) Serial No.: 11222723/ 143841 £ 22770
89.7 89.5 02 £1.5 1D No.: RYG_FS0022
12, Hgh leve! stability
Condition As Found : GOOD
SLM Display | SLM Display Deviated Accepance
Frequeney aiitial ut final Value Limits Customer : ALS LABOURATORY GROUP {THAILAND) CO... LTD.
Weighiing ) (dB) Qi (48} 104 PHATTHANAKAN 40, PIIA 1T HANAKAN ROAD,
KHWAENG PIIATTIANAKAN, KHET SUAN LUANG,
A - weight 137.0 137.0 00 =03 RBANGKOK, 10250 TIIAILAND.
Location : . 2]
Ambient Temperature ; (23023) °C
F— . A Pressure : (101343 kl'a
Ihe reported uncertainty is based on a standard uncertainty multiplicd by covernye factor & = 2 : _ N ; 2 Q’Jﬂ
Relative Humidily : (30,0 £20 ) Y .
or any vahe following calculation,providing o lavel of confidence of 2pproximpely 95 % log
Received Date : 19 JANUARY 2024
End of Callbration Certificate — Calibration Date : 25-26 JANUARY 2024
Date of Issue : 29 JANUARY 2024
Calibrated by : Nathakom Piswipaisan

7 A

( Thanakul Petchurai )

This certificale is issucd in accordance with the reguireinents of 1ISO/EC 17025 standard, may not be reproduced

wiher than i full. exeept with the prior wntten approval of the head of Calibration Laboriory.

7 L -




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sifinthorn Rosd, Bongbuniu, Bangplud, Bangkex 19760 Thaiiond
Tel +B3 2433 6331 Email_ cabralion@silkiphorncom

SITHIPORN)

associales 7 S ,
NSCTRRLTE 10025
CALBRATION 0183

Calibration Precedure : CP-AC-01

Calibration Method :

Cert. No. : ACL24094
Job No, : VCGTACH058
Puges : 2of8

“This cquipment was calibrmed by follow on [EC-61672-3 (2013} Standard for sound level meter (SLM),

The SI.M had tests to Acouslical and Eleclrical signal tests of frequency weighling with Anechoic chambier and Refercnce

Sinndard Instruments.

Tor lests results of cach irems were made by observation of cach Instruments display and also with SLM's display.

Condition of this resull of calibration :

L. Reference Standard Instruments @

Instrument Model
Wavefonn Generatar 33210A
Wavelorm Generalor 333118
Digital Muliimeter 334614
tal Muldimceier 33461A
Digitt Multimeter 3MG6IA
Programmable Attenuator MAT-1070
Candenser Microphane 4180
Measuring Amplifier NA-2KAl

Serial No.
MY48017076
MY52302742
MY$3220104
MY53220076
MY60024273

62100114

2977900

34560495

CerL No. Due Date
EF-0009-23 07-FEB-24
LT-0010-23 07-FEB-24

LEEL.BP 300266 13-FEB-24
EEL.BP 29/0266  13-FEB-24
LEL.BP 3140266  14-FEB-24
EI-0011-23 08 FEB-24
AA-1001-23 14-FEB-24
AA-3002-23 14-FEB-24

2, This result of calibration was found accurate as shown on dale and place of calibration for his calibrated item only.

3. This certilicate is truceable (o the intemational system of unil maintained at :

3.1 Nationa! Institule of Metrology (Thailand).

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

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

7 A -

SITHIPORN,
A5F451/1 Sinni:orn Rued Bangbarnru Bangplud Bangkok 19700 Ther ard associales "
Tul 486 2433 6331 Fma  calinalien@sil upnorn com ::l:”:“g:::
Cert. No, : ACL24094
Job No. : VC67AC0058
Pages  : 40of8
Resuit ol eslibration :
1. Absolute sensitivity
Reflerence Measured Acceplance
Acoustic Signal Value Devialion Limit
(dB) (dB) {dB) (dB )
93.9(93.98) 93.9 0.0 +0.3

~

. Self-generated noise
2.1 Normal test

Mecasured Value
(dB)

14.8

2.2 The microphone of' the sonnd level meter was replaced by electrical signat inpul deviee.

Frequency Measured value
Weighing (dB)
A~ weight 12.0
C - weigh 184
Flat 24.1

3. Acoustical signul tests of frequency weightings

Meier free-Tield acoustic respanse al a level of 84 di3

Frequency Deviation from various freguency weighling response curve {(dB)
(Hz) : . Acceplance
Flm C-weight A-weight AL
Limits
125 0.4 0.4 0.4 15
100D 0.0 0.0 0.0 =10
8000 0.7 0.8 0.7 5.0

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN)
451 451fi Sirnthorn Read, Benghumsru, ongplud Bangkak, 10736 Thailand associates
TEL466243383W  Ema covbrotisn@siniphomeom MCTSTG LGS
CALIBRATION 3358
Cert. No. : ACL24094
Job No. : VC6TACD058
Pages  : 3ofd

Summary of Mcasurement Result :

Uncertainty Maximum-permitted
Parameter uncerlginty of
uB)
measurement (dB)
1. Absolule sensitisvity 2 N/A
2, Self-generaled noise 0.2 NrA
3 ical signal Iests of frequency h
128 11z 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of {requency weightings
For 10 Hz 1o 4 kHz 03 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kllz 1o 20 kHz - 1.0
5. Frequeney and time weighlings at | kHz 02 0.2
6. T_ong - lerm stability 0.1 0.1
7. Level linearity on the reference level mnge 02 0.3
8, Level linearily including the level range control 02 03
9. Tone burst respanse 02 0.3
10, Peak C sound level 02 0.33
11. Overload indicarion 0.2 0.25
12. Nigh level siability 0.1 0.1
_  nhke
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,
251-451/1 5 “inthemn Road, Banghuniry. Bangplud, Bangkak, 1070C Thuiand associates -
Tet, +65 2435 8331 Email, calibration@sitluphorncom :‘:fm’;“:ﬁ
Cert. No. : ACL24094
Job No. : VCG7AC0058
Papes @ Sof8

4. Etectrlcal signal tests of frequency welghtings

Weighling nerwork response with relutive 1o 1 kilz

Frequency Deviatiun from various frequency weighting response curve (dB)
tHe ) _ : Acceptance
Fla Cowerght | A-weight o
Limirs
63 0.0 0.0 0,1 120
125 0.0 0.1 0.0 1,5
250 0.0 0. 0.0 £1.5
300 0.0 0.1 00 *1.5
1000 0.0 00 0.0
2000 0.0 0.l 0.0
2000 0.0 00 0.0
8000 0.0 0.1 0.1
5, Frequency and (inve weightings at 1 kHz
5.1 Frequency weightings at | Kllz
Anticipated Measured Deveated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dm)
A - weight 94.0 94.0 o + 0,2
C = weight 94.0 94.0 00 +0.2
Flat 94.0 94.0 0.0 0.2
5,2 Time weighling a | kHz
Auticipated | Measured Deviated | Acceptance
Frequency Value Value Value Timies
Weighting (dB} (dB) (4B} (dB )
Fast 91.0 94,0 0,0 =01
Slow 94.0 94.0 0.0 £ 0.1
Leg 94.0 94.0 0.0 +0,1
6. Long - term stability
SLA Display | SLM Display | Devisted | Acocprauce
Frequency atimitial ul final Value Limits
Weighting 1dB } (du ) 1 uB } {dB)
A= weight 94.0 94.0 0.0 103

PO

e



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

CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY
! / . . SITHIPORN )
431-451/: S nthom Reod, Bangbumru. Bangplud Bangkok 16700 Thalland associates i e AN 431481/ sirinthorn Roed, Bangbum Bangplud Gargeok, 10700 Thailand associales .
Tel 166 2433 B331 Emar: calibration@situphoracom ::fl':ﬂ.l;::i: Tol. *66 2433 6331 Ema’, colmrulian@s\llhphcm com ::.(:;;L“::ﬁ
CerL Nu. : ACL24094
Cert. No. : ACL24094

Job No. : VC67ACHUSE

Job No. : VC67ACDUS8
Pupes @ 60f8 Pages 1 70r8
7. Level Iinearify on the reference level range 8. Level lincarlty includlng the level range control

Amicipated | Measuied | Deviated | Accepance Aniicipated | Measured | Deviated | Acceprance
Value Valie Value Liits Range gz Value Value Limits
(dB} (dB} (dB} {dB ) (dB) (dB) (dB) (dB)
137.0 137.0 00 111 Auto 94.0 94.0 0.0 =11
1360 136.0 0.0 1.1
1350 135.0 0.0 2 1.0 9. Tone burst respanse
:;‘:g :;‘;3 zz : :: Time Tnn? burst Anlicipated | Measured Deviated | Acceptance
a L duration, T Cyele Value Value Vaiue Limits
1320 132.0 0.0 =1 Weighting (ms) ez {aB) Py py
131.0 1310 0.0 =11 o ; — o 1 B)
1290 129.0 0.0 1) ot > = |17-o m. 2. 15:-50
1240 124.0 0.0 =11 = — 1:»4-0 0 0.0 1.0;-2.5
119.0 119.0 0.0 =11 = . 134.1 0.1 210
1140 1140 00 -~ Slow : § 1080 108.0 0.0 1.5:-50
109.0 109.0 0.0 =11 20 300 | 1296 127.6 0.0 1.0
104.0 104.0 0.0 =11 025 ! 99.0 98.9 0.1
99.0 99,0 0.0 211 SEL 2 8 108.0 108.0 0.0
94.0 94.0 00 =11 200 200 128.0 128.0 0.0
89.0 9.0 0.0 £ 1.1
- A4 00 Ll 10. Peak C saund level
790 79.0 0.0 + 1.1
74.0 74.0 00 =L =
- e = 7T Nuﬂ\hcifnﬂftydc An\n::::M Vﬂ:‘:’:ﬁ‘?fﬂk D:':ulcd A:ct:pl.ancn
510 640 0.0 . L1 B e ol nlm ;’ ue L-imits
59.0 59.0 0y 1L - (dB) (an)
510 540 o 1 Continuous 133.0 1330 0.0 3.0
49.0 49.0 00 1.1 One 1364 136.3 -0.1 +3.0
440 440 00 =11
9.0 39,0 0.0 : 1.1 Number of cycle Anticipated | Measured Deviated | Acceprance
34.0 34.0 00 11 n Value Value Value Limits
300 300 00 i1l lest signal
9.0 29.0 0.0 + 1.1 com;:.uu; (,f: J e L ()
1330 132.9 -0 =20
280 28,1 0.1 .l Positive half cycle 135.4 135.1 -0.3 £2.0
27.0 211 0.1 110 5
= = = . Negalive half cycle 1354 135.) 0.3 0
250 5.0 0.1 x 1.1
7 A
" 3 - P - - S e i
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY AT IHLEORN
A31-45)/: Sirinthorn Reac! Bangbumru 8angplud Bongkok 16700 Thalland asscciates g #5141t Sirivthorn Reod 3arghume Bangp'ud Dargkox, 10700 Thailand s
1ol +686 2432 8331 Ema  calibraton@silhipharn cem m::v:::ﬁ Tl 465 2222 A3 Eral calibrationgsiihiphomn cem CAURRATIGN o1k
Cert, No. : ACL24054 CerL. No. ; ACL24073
Job No. : VC67ACO058 Pages  :  1of8
Pages  : Bol8
* Calibration Certificate
11. Qverload indication
Equipment ; SOUND LEVEL METER
Measured value (dB ) Deviaed Acceptance Manufacturer ; RION
Pusitive Negalive Value Limits Model : NL~42/ Microphone UC-52 / Preunplifier NI1-24
onc-half cyele | one-half cycle (dB) (du) Serial No.: 01122579 7172172 174022
898 89.6 0.2 =1.5 1D No.: RYG_FS0018
12. High level stability
Condition As Found : GOOoD
SLM Display | SLM Display Deviated Acceplance
Frequency atinicial i Vi Limits Customer : ALS LABORATORY GROUP (TIIAILAND) CO., LTD.
Weighting (dB) (dn) (dn) (dB) 104 PHATTHANAKAN 40, PlLf\TT]lANAI-(AN ROAD,
KHWAENG PHATTHANAKAN, KUHET SUAN LUANG,
A - weight 137.0 137.0 0.0 103 BANGKOK. 10250 THAILAND.

Location :

Ambient Temperature : (23043 ) o¢ Madron P
Pressure : 1013 £3) kPa

The reported uncenainty is based on a standard anceriainty multiplied by coverage lactor & - 2 Relative Humidity : (500 £20 ) I

or any value following fon.providing a lavel of canfidence of approximatcly 95 %
Recived Date : 11 JANUARY 2024

End of Calibration Certilicute — Calibration Date ; 22-24 JANUARY 2024
Date of Issue : 24 JANUARY 2024
Calibrated by : Natukorn Pisuipeisan

(  Thanakul Petchurai )

This ceriilicale is issved in accordance with the requiremenis of ISOAEC 17025 siandard, may nol be reproduced

ather than in full, except with the prior written approval of the head of Calibration Laborulory.
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4512511 Sirinthorn Road, Bongburmru, Bangplud, Bangkok. 10700 Thailana
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SITHIPORN)
associates - b

Tel, +£6 2433 B33 Email . calibraton@siltiphorncem :::.':ﬂm::: Tel ~56 2433 8331 Email: calibration@sithiphom com gt
CerL No. : ACL24073 Cert. No, : ACL24073
Job No. : VC67AC0054 Job No. : VC67ACD054
Puges i 20f8 Pages : 30l8

Calibration Procedure : CP-AC-01
Summary of Measurement Hesult:

Calibration Method :

This equipment was calibraled by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertalnty Maximum-permlited
The SLM had tests 1o Acoustical and Elecirical signal tests of frequency weighting with Anechoic chamber and Reference Parameter uncertainty of
Standard Instruments, @8 measurement (dB)
For tests results of each items were made by observation of each Instruments display and alsa with SLM's display. L. Absolute sensiliviry 0.2 N/A
2, Sell-generaled noise 0.2 N/A
Condition of this result of calibration : 3. Acousfical signal tests of [requency wrightings
1. Reference Standard Instroments : 125 Hz 03 0.6
Instrument Model Serial No, Cert, No, Due Dute 1000 Hz 0.3 0.6
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24 4000 Hz 0.3 0.7
Waveform Generator 33511B MY52302742 LF-0010-23 07-FEB-24 4, Electrical signal tests of frequency weightings
Digital Multimmeter 33461A MY53220104 EEL BP 30/0266  13-FEB-24 For 10 Hz 10 4 kHz 0.3 0.6
Digital Multimeter 33461A MY53220076 FEL.BP 29/0266  |3-FEB-24 For >4 kHz 1o 10 kHz 0.3 0.7
Digital Multimeter 344614 MY60024273  EEL.BP 31/0266 14-FEB-24 For > 10 kHz 10 20 KHz . 0
Progmmmable Aucnuator MAT-1070 62100114 EF-001]-23 08-FLB-24 5. Frequency and time weighlings at 1 kllz 0.2 02
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24 6. Long - term stability 0.1 0.1
Measuring Amplifier NA42KAL 34560495 AA-3002-23 14-FEB-24 7. Level lincarity on the reference level range 02 03
2. This result of culibration was found accurate as shown on dute and place of calibration for this calibruted item only. pal.evel lincarity including the level rmge congol 2 o
B o - F . . 9. Tone burst response 0.2 0.3
3. This certificate is traceable Lo the intemnational system of unit maintained at :
10. Peak C sound level 02 035
3.1 National Institute of Metrology (Thailand). 1. Overload indication 0.2 025
3.2 Thailand Instiwle of Scientific and Technological Research (TISTR). 12. High level siability 01 0l
7 Wl:_ A fe -

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN) SATHIFORN)
451451/ Sinnthorn Road Bangburmry, Bangplul Bang<ok, 10700 Theiland associates 5 45k451/1 sinnthom Rood Bengtumru Bangplus Bangkok 19700 Thailanc associates £/ \
Tei +4624338331  Email: calibration@sithiphorneom il Tol 466 24336331 Email: calibration@s thiphorn cony bbb
Cerl- No. : ACL24073
Cert. ‘ ACL24073 Job No.  : VC6TACO054
Joh No. : VC67AC0054 Pages : Sof8
Pages 4of8 4. Electrical signal fests of frequency welghtings
Weighling newwurk response with relative (0 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute senslévity (Hz) . ) Acceptance
Fla C-weight A-weight -
Reference Measured Acceptance Limits
Acoustic Signal Value Deviation Limil 6 00 0.1 0.0 =20
(dB) (dB) (dB) (dB) 125 0.0 0.0 0.0 1.5
93.9 (93.98) 939 0.0 =03 220 %0 50 atl. 2l
500 0.0 0.0 0.1 1.5
K 1000 0.0 0.0 0.0 +1.0
2. Self-gencrated noise
2000 0.0 0.0 0.0 +2.0
2.1 Normal lest
4000 0.0 0.0 0.0 +3.,0
Measured Value 8000 0.0 0.1 0.1 +3.0
(dB)
16.6
5, Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings an | kllz
Freguency Meosured value Anticipated Mceusured Devialed Accepuance
Weighting (dB) Frequency Value Value Valie Limits
A - weight Ve Weighting (dB) (dB) (dn) (ds)
C - weight 192 A - weight 94.0 94.0 00 %02
Flat 25.9 C - weight 94.0 94.0 0.0 =02
Flat 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at 1 ki
Moeter free-ficld acoustic response al a level of 84 dB
Anticipated | Mensured Devialed Acceplance
Frequency Devialian from various frequency weighling respunse curve (dB) Frequency Valae Value Value Limits
(Hz) . : Acceplance Weighting (dB ) (dB) (dB) {dB}
Flat Coweight | Arweight A
Limits Fast 94.0 94.0 0.0 +0.1
125 0.2 0.2 0.2 + 1.5 Slow 94.0 94.0 0.0 +0.1
1000 0.1 0.1 0.1 +1.0 Leq 94.0 94.0 0.0 +0.1
8000 3.3 3.4 34 =5.0
6. Long - term siablllty
SLM Display | SLM Displuy | Deviated | Acceptance
Frequency atinitial a final Value Limits
Weighting (dB } (dB) 1dB} 1dB)
A - weight 94.0 94.0 0.0 £0.3
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Cert. No. : ACL24073
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Cert. No. : ACL24073
Job No. : VCGTACO054
Pages : 7of8

7. Level linearlty on the reference level range 8. Level lincarity including the level range control

Anticipated Measured Deviated Accepiance Anlicipated Measured Deviated Acceplance

Value Value Value Limits Range Value Value Value Limits
(dB}) (dB) (dB) tdB ) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 = LI Auto 94.0 94.0 0.0 £1.1
136.0 1360 0.0 =Ll
135.0 1350 0.0 =11 9. Tone burst response
1340 1340 &0 1.1 Time Tane burst Auticipated | Measured Devialed | Acceptance
L334 1230 20 =21 dusation, Th | Cycle Value Value Vilue Limits
132.0 1320 0.0 =11 Weighting {ms) (dB) {(dB) (dB) (dB)
131.0 1310 0.0 £ 11

0.25 I 108.0 107.9 0.1 L5:-5.0
20 120 20 =Ll Fast 2 8 1170 117.0 0.0 10125
124.0 1240 0.0 =11
1190 o0 0.0 R 200 00 134.0 134.0 0.0 £1.0
1140 1140 o0 T S ) 8 108.0 108.0 0.0 L5;-5.0
190 1090 70 11 200 800 127.6 127.6 0.0 £1.0
1010 104.0 00 11 0.25 | 99.0 9%8.9 0.1 15550
99.0 99.0 0.0 =Ll SEL 2 3 108.0 108.0 0.0 1.0:-2.5
940 94.0 0.0 =11 200 800 128.0 128.0 0.0 £1.0
9.0 9.1 0.1 =11
340 811 0.1 = 11
0 790 00 £ 10. Peak C sound level
s il gl 25} Number of cycle Anticipaled Meusured Devinted Acceplance
&0 £ ol el in Value | Value, Lopeak|  Value Limits
6.0 64.0 0.0 £ 1.1 2
5 . 5l i test signal (dB) (dB) (dB) (dB)
510 540 00 Y Conlinuous 133.0 133.1 o +3.0
50 0 o ) Qne 1364 136.4 0.0 +3.0
4.0 44.0 0.0 +1.1
39.0 9.0 0.0 + L1 Number of cycle Anlicipaied Mensured Devialed Acceptance
34.0 340 0.0 +1.1 in Value Value Value Limits
30.0 300 0.0 Ll test signal (dB) (dB) (dB) (dB)
20 290 LY 2 L) Continuous 133.0 133.1 0.) £2.0
280 270 .0 £k Positive half cycle 135.4 135.3 0.1 2.0
2.0 230 08 Eh Negative helf cycle 135.4 135.3 0.1 220
26.0 259 0.1 +1.1
25.0 249 0.1 41

SITHIPORN ASSOCIATES CO,, LTD.

SITHIPORN ASSOCIATES CO., LTD. £ @9&
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN ﬁ"ﬁ@ )
. ) 3 =N
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Cert. No. : ACL24073

Cert. No. : ACC24008
dob No. : VU67AC0054

Pages : 1af3
Pages : 8of8 - . .
Calibration Certificate
11. Overload indication
Equipment : SOUND CALIBRATOR
Measured value (dB ) Deviated Aceeplance Manufacturer : RION
Positive Negalive Value Limits Model : NC-75
wne-half cyele | one-halfcycle (uB} (dB) 35002736
89.5 89.5 0.0 15 RYG_TS0496
12. Uigh level stubility
Condition As Found ; GOOD
SLM Display | SLM Display Devialed Acceptance
Customer : ALS LABORATORY GROUP (THAILAND) CO.. L1D.
Frequency at init al imi
Y Atinital iing Value R 104 PHATTHANAKAN 40. PHATTHANAKAN ROAD,
Weighting (dB) (dB) (dB) (dB) KUWAENG PHATTHANAKAN, KHET SUAN LUANG,
A - weight 137.0 137.0 0.0 20,3 BANGKOK, 10250 TITATLAND.

Location : - ; ;F)
Ambient Temperature ¢ (230 43) G :
The reported uncertainty is based on a standard uncertainty multiplied by coveruge factor & Prl:sstjre : . (1013 173 i }:Pu ﬂ —-JW
or any value following praviding u lavel of conlidence of approximately 95 % Relative Humidity : (500 120 o .
Fid
————— End of Calibration Certificate peccived)Datal: 19 ANUARYE00S
Calibration Date : 26 JANUARY 2024
Date of Issuc : 29 JANUARY 2024
Calibrated by : Nathakern Pisupuisan
Approved by : = W‘V
“ B
{ Thanakul Peichurai )
This ifi is ixsued in d. with the it o ISO/IEC 17025 standard, may nal be reproduced
otlier thun in full, exeept with tlhe prior writien npproval of the head af Culibration | ahoratory

> Bt
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CALRATIEN 198

Calibration Pracedure :

Calibration Mecthod :

Cert. No, : ACC24008
Job No. : VC67ACA0SE
Pages 1 203

CP-AC-03

This equipment was calibrated by follow on IEC-60942-2003 Standard.

The sound pressure level, frequency and iotal distortion of the sound calihrator was measured using the relerence

microphone.

Cundition of this result of calibration :

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

Model Serlal No, Cert. No, Due Date
33511B MY52302742 EF-0010-23 17-FER-24
33461A MY53220104 EEL.BP 300266 13-FFB-24
33461A MY53220076 FEI.BP 30:0267 13-FEB-24
33461A MY60024273 EEL.BP 31/0266 14-FEB-24

MAT-1070 62100]14 ET-0011-23 08-FEB-24

4180 2977500 AA-1001-23 14-FEB-24
NA-42KAl 34560495 AA-3002-23 14-FEB-24
AVR-3360A V744B6069 EF-0012-23 I0-FEB-24

1, This result of calibration was found accurale as shown on date and pluce ol calibration for this calibraled ilem only.

3. This cenificale is maceable 1o the i

systemn of vnit al:

3.1 National Institute of Metrology ( I'hailand).

3.2 Thailand Instituie of Scienufic and Technological Research (TISTR).

SITHIPORN ASSOCIATES CO., LTD. A
CALIBRATION LABORATORY SITHIPORN) fiaeswa
STt b=
41 251/t Sirinthorn Rocd Bangbmiu Bangplud Bungkok 10700 Inailand Einth T T
Tel +£5 24338331 Emar calibrazondsithipliorn com AR B
Cert No.

Calibration Certificate

Equipment :
Manulacturer ;
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 :

SOUND LEVEL METER

RION

NL~42 / Microphone GC-52 / Preamplifier NR-24
01173610/ 143485 /22619

RYG_FS0389

GOOD

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

(2303 ) oC Homateornn P
(1013 £3) kP | :
1500420 ) % ‘_Etﬂ

4 fvlgs

19 DECEMBIR 2023
05-D8 JANUARY 2024
09 JANUARY 2024

Nathakorn Pisutpiisan

77 A/

{ ‘Thanakul Peichuri

This certificate is issucd in accordance with the requirements of ISOAEC 17025 siandard, may not be reproduced

ather than in full, except with the prior wrilten approval of the Iead of Calibration Laboratory.

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN/

T - 44 Bangkok, 10702 Thailand associates

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451251/ Sinnthorm Read Bongbum+u Bungplud Bangrok 16730 Thailand
Tol -06 24338331 Emai  colbraton@uitiuphorn com NICTER S 1525

Cert, No, : ACC24008
Job No. : VC6TACOD58
Pages  : 30f3

1. Sound pressure Jevel

Specified sound Measured Deviated Acceptance

pressure level value value Uneerainty limit

(dB) (dB) (dB) (dB) (dB)

94 93.98 -0.02 0,14 0.40

2. Frequency

Specified Measured | Deviated Acceplance

Freguency value value Uncertaiuty limit

(11z) (11z) (%) (%) (%)

1000 1000.0 0.0 0.1 1.0

3. Tota! distortion

Measured value ( % ) Uncenainty { % ) Acceprance limit (%) |

053 0.10 30 |

The reponed uncerainty is based on a standard uncenainty multiplied by coverage lactor & = 2

ar any value following caleulati

providing a lavel of of imately 95 %

End of Calibrafion Certificale

SITHIPORN

associates

CAUSHATION BV

CerL No, : ACL24008
Job No. : VC6TAC0044

Pages : 20f8
Calibration Procedure : CP-AC-0L

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

The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference
Standard [nstruments,

For lests resulls of cach ilems were mude by obscrvation of each Instruments display and ulso with SLM's display.

Condition of this result of colibration :

1. Reference Standard [nstruments ©

Iustrument Model Serinl No, Due Dy
Waveform Generator 33210A MY48017076 L1-0009-23 07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104  CEL.BP 30/0266  13-FEB-24
Dirital Multimeter 33461A MY53220076  EEL.BP 29/0266 13-FEB-24
Digital Mullimeter 34461A MY60024273 EEL.BP 31/0266 14-FEB-24
I'rogrammable Alienuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23  |4-FBB-24
Measuring Amplifier NA-42K Al 34560495 AA-3002-23  14-FEB-24

2. This result of calibration was found accurate as shown on date und place of calibration for Lhis calibrated jlem only.
3. This certificate is traceable ta the international sysiem af unit maintained a <
3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and 1echnological Research (TISTR).




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451fi Sinnhorn Road Bangbunru Dengplud Bangkok, 10700 Trallond

SITHIPORN

associates

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/) Sirinthom Raad Bangbunmru, Bangplud Bangkok, 10702 Thatand

SITHIPORN}

associates

Tol +86 2433 B33 Ema.  calbration@sitnlphorn WLCTHLTE 1025
Tol +686 2433 §33| Ema! calbroten@sithiphorn com mﬂi"ﬂ"l‘:;lm © - R i CALIBRATION 0353
Cert. No. : ACL24008 Cert. N ACL24008
JobNo. : VC6TAC0044 JobNo. : VC67AC0044
Pages  : 3of8 Pages 4of8
. I cali :
Summary of Measurement Kesuit : Result of calibration ;.
1. Absnlute sensitivity
Uncertalnty Maxlmum-permitied Reference Measured Acceptance
Parameter uncertajaty of Acoustic Signal Vulue Deviation Limit
dB
s measurement (dB) (dB) (dB) (dB ) {dB)
). Absolute sensitivity 0.2 N/A 93.9 (93.98) 93.9 0.0 £0.3
2. Self-generated noise 0.2 N/A
3. ical signal tests of frequency weightings 2. Sclf-generated noise
125 Hz 0.3 0.6 2.1 Normul test
1000:62 03 0.6 Measured Value
8000 Hz 0.3 7 (4B)
4. Electrical sipnal tests of frequency wiightings
For 1011z 10 4 kHz 0.3 0.6
For >4 kHz 10 10 kHz 0.3 0.7

2.2 The microphone of the sound level meler was reploced by electrical signal input device,

For> 10 kHz to 20 kHz - 1.0 Frequency Measured value
5. Freyuency and time weightings at 1 kHz 0.2 0.2 Weighting (dB)
6. Long - term siabiliny 0.1 0.1 A - weight Toa
7. Level lisearily on the reference level mnge 0.2 0.3 C - weight 2
8. Tevel lineasity including e level mnge control 0.2 0.3 i 250
9. Tonc burs! response 0.2 0.3
10. Peak C sound level 02 LK) 3. Acoustical signal tests of frequency weightlogs
11, Overlond indication 92 025 Meter free-ficld acoustic response al a level of 84 d3
12. High level sinbility 0.1 0.1
Frequency Devialion from various frequency weighting response curve [dE)
(Hz) B . Acceplance
Flan Coweight A-weight .
Limits
125 04 0.5 0.5 +15
1000 0.0 0.0 0.0 +1.0
8000 0.5 0.5 0.6 +5,0
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN ASSOCIATES CO., LTD. LIBRATION LABORATORY
CALIBRATION LABORATORY SITHIPORN . CA SITHIPORN;
; J 4514311 Sinnthorm Road, Bangbumiy, Bongplud Bungkok, 10700 “h land associates
A4S Sinnthorn Rocd, Rangaumm benoplud Bangkok 15700 Thallond associates - Tol 4862433 0331 Gmail: colisratien@s thipnon.com
1ol 488 2233 833 Ema  cafibration@s thiphameom (";‘:ﬂ“g::‘;ﬁ
Cert. No. : ACL24008
Cert. No, : ACL24008 Jab No. : VC6TACD044
Jab No. : VC67AC0044 Pages  : 6of§
o fhes S E Sars 7. Level linearity on the reference level range
4. Electrical signal tcsts of frequency welghtings
Weighting network response with relative 1o | kHz py— e Davieied v
Frequency Deviation [rom various freguency weighting response curve (di) Value Value Value Limits
(Hz) o : Acceprance idB ) {dB) 1dB (dB )
i SN | Hovehi Limits 137.0 1370 00 -1l
63 0.1 0.0 0.0 +2.0 136.0 136.0 0.0 =1l
125 0.0 0.0 0.0 +1.5 135.0 135.0 0.0 x 11
250 0.0 0.0 0.0 £1.5 134.0 134.0 0.0 = L.l
500 0.0 0.0 0.0 1.5 133.0 1330 0.0 x 1.1
1000 0.0 0.0 0.0 <10 1320 132.0 0.0 N
2000 0.0 0.0 0.0 220 131.0 131.0 00 £
2000 0.0 0.0 0.0 +3.0 129.0 129.0 00 1]
8000 0.0 0.1 0.1 +5.0 124.0 124.0 0.0 =11
119.0 119.0 0.0 1.1
1140 1140 0.0 =11
5. Frequency and fime weightings ut 1 kHz 109.0 109.0 0.0 N
5.1 Frequency weightings a1 | kHz 104.0 104.0 0.0 1.0
Aiicipated | Measured | Deviacd | Accepmnce 920 220 ) kil
Frequency Value Value Vatue Limits 20 20 . 21
Weighing (d4B) (a8) (d8) (4n) 80 s 2 =
A - weiht 94.0 .0 0.0 £02 M0 S o =1
C - weight 940 910 0 +02 150 = . 4l
Flat 94.0 94.0 0y 0.2 ::: Z;: g': ' ::
5.2 Time weighting at | kiiz ::2 ::? z ‘I’ : :
Anticipated Measured Deviated Acceplance 54.0 54.0 0.0 1.1
Frequeitcy Value Value Value Limits 90 190 00 X
Weglting (dB) (dB) 18 (dB) 440 4.0 00 Ll
Fast 54,0 94.0 0.0 =01 39.0 390 0.0 £ 1.1
Slaw 94.0 94.0 0.0 0.1 14.0 341 0.1 1.1
Leg 9.0 949 00 £ 30.0 0.l 0.1 + L1
290 29.1 0.1 all
6. Long - term stabllity 28,0 282 0.2 1.1
SLM Display | SLM Display | Deviated | Accepance 270 274 04 1
Frequency at final Value Limits 2.0 263 03 £
Weighting (dB) (dR) (dB) (dB) 240 24 04 —!
A - weight 94.0 9.0 0.0 =03

7 AAS -

7 AAS -
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B. Level lincarity including the level range contral

: ACL24008
Jabh No. : VCE7ACOD44
Pages : 70r8

Anticipated Mcasured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Aulo 940 94.0 0.0 211
9. Tane burst response
Time Tone burst Anlicipated Measured Deviuled Acceplance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 15:-50
Fust 2 8 170 7.0 0.0
200 800 134.0 134.0 0.0
Siow 2. 8 108.0 108.0 0.0
200 ROO 127.6 127.6 0.0
0.25 1 9.0 98.9 -0.1
SEL 2 § 108.0 10R.0 0.0
200 800 128.0 128.0 0.0

10. Peak C sound level

Number ol eycle Anticipared Measured

Deviated Acceplance

in Value Value, Lepeak Value Limils
test signal (dB) (dB) (dB ) (dB)
Cantinuous 133.0 133.0 0.0 +3.0
One 136.4 135.7 0.7 +3.0

Number of eyele Anticipated Mcasured

Deviated Acceptance

in Value Value Value Limits

tes1 signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =240
Posilive half cycle 1354 135.2 0.2 +2,0
Negalive hail cycle 135.4 135.2 02 =2.0

7 ot -
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Calibration Certificate

Eyuipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00597167/ 179118/ 87525

1D No.: RYG FS0437

Condition As Found : GOOD

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

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date
Calibration Date :
Date of Issue :

Culibrated by :

Approved by :

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

TEV BY asiainfilertinne

=)

/, |

ovEn e o ZEH ;
i

(230 =3) °oC
(1013 %3) kPa i
(500 =20 ) % 1 alle! 14

11 OCTOBER 2023
19-20 OCTOBER 2023
24 QCTOBFR 2023

Nathakorn Pisutpaisan

7@5--

( Thanakul Petchurai

This certil is issued in

with the requi of ISO/IEC 17025 standard, may not be reproduced

other thas in (ull, except with the prior written approval of the head of Calibration Lahorinory:

QU181 2504 41-02060

11, Overload indication

Cert No. : ACL24008
Job Na. : VC67AC0044
Pages : 8of8

Measured valuc { JB ) Deviated Accepruice
Positive Negative Value Limits
onc-half eyele | one-half eycle (dB) (dB)
89.7 89.6 .1 +5 |

12. High level stabilily

SLM Display | SLM Display |  Deviaied Acceplance
Freyuency al initial ut final Value Limits
Weighting (dB) (dB) (dB) (dB)

A - weight 137.0 137.0 0.0 =03

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

or any value following caleulati iding a lavel o

P— Eund of Callbrution Certificate

of approximalely 95 %

_ n -

SITHIPORN SITHIPORN ASSOCIATES CO.,LTD.

SCGCIEITy

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Culibration Procedure : CP-AC-DI

Calibration Method :

Cert. No. : ACL23320
Job Na. : VC67AC0011
Pages : 20l8

This cquipment was calibrated by based an IEC-61672-3 (2013) Standard for sound level meter (SLM),
“The SLM liad 1ests 1o Acoustical and Electrical signal tests of frequency weikhting with Anechoic chamber and Relerence

Standard Instrumculs.

For tests results of cach ilems were made by observation of cach [nstruments display and also with SLM’s display,

Condition of this result of calibration :

1. Reference Siandard Instruments ©

Instrument Mudel
‘Waoveform Generator 33210A
‘Wavelorm Generalor 33511B
Digitnl Multimeter 33461A
Digital Muliiimeter 33461A
Digilal Mulimeter 34461A
Prograinmable Alienualor MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

2, This

3. Iis centificate is traceable (o the i systemn of unit

Seriul No. Cerl, No. Due Date
MY48017076 EF-0009-23 07-FLB-24
MY352302742 EF-0010-23 07-FL:B-24
MY53220104 EEL.BP 300266  13-FEB-24
MY53220076 EEL.BP 29/0266  13-FEB-24
MY60024273 EEL.BP 31/0266 14-FEB-24

62100114 EF-0011-23 08-FEB-24

2977900 AA-1001-23 14-FEB-294

34560495 AA-3002-23 14-FEB-24

sull of calibration was found accurate as shown on date and place of calibration (or this calibrated ilem only.

3,1 National Instilute of Metrology (['hailand).

ar:

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

QL-1§12-05-13-020664

o AL



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

vLOate . ey assUClates ~ 5
LvLociates CALIBRATION LABORATORY ¢ CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cerl. No. : ACL23320 Cert.No. :  ACL23320
JobNo. : VC67AC0011 JobNo. : VC67AC0011
Pages : 30fB Pages : 4af8
Summary of Measurement Result ;. Result of calibration ;.
1. Absolute sensitivity
Uncertainty Mazimum-permitted Reference Measured Acceplance
Parameter Pass | Fail . uncertainty of Acoustic Signal Value Deviation Limit
measurement (¢B) (dB) (dB) (dB) (dB)
1. Absolute sensitivity v - 02 N/A 93.9 (93.98) 93.9 00 0.3
2. Self-gencraled noise v - 0.2 N/A
3 ical signal tests of frequency weighling 2. Self-generated nalse
125 Hz v 0.3 0.6 2.1 Normal 1est
1000 H: v 0.3 0.6
Z 7 Measured Value
8000 Hz 0. 0.7 (dB)
4. Electrical signal tess of frequency weightings 146
For 10 Hz [0 4 kHz 4 0.3 0.6
For> dkHz ©0 10 kHz ¥ 03 0.7 2.2 The micraphion of the sound level meter was replaced by electrical signal input device,
For > 10 kHz 10 20 kHz i 10 Frequency Measured value
5. Frequency and time weightings al 1 kHz v 02 0.2 Weighting (d8)
6. Long - term stability v 0.1 0.l — =
= Wi -
7. Level lincarity an the reference level range v 0.2 03 = ‘,‘:h =
= weighl .
8. Level linearily including the level range control v 0.2 03 = T,
"1 3
9. T'one burs! response v 0.2 0.3
10, Peak C sound level v 02 035
11. Overloed indication 7 02 0.25 3. Acoustical signul tests of [requency weightings
. ‘erioaed In » .. ..
12. High level stability 7 o1 ol Meter [ree-ficld acouslic response at a level of 84 dB
. High level s 1 - . 5
Frequency Deviation from various frequency weighting response curve (dB)
Note : Pass/Fuil evaluarion for cach parameter, (Hz) Flat Coweight A-weight Accfpl.mcc
will be considered together from the acceplance limit and the Maxi permitied inty of Limits
125 02 0.2 02 £1.5
1000 0.0 0.0 0.0 %1.0
5000 1.3 14 14 5.0
QF-TS12-04-04-120664) QF-1512-04-04-010064 —‘DZ
-, p
7 A~ - 7 Bl
AT ()
SITHIPORN  SITHIPORN ASSOCIATES CO,LTD. SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
L PTEESR CALIBRATION LABORATORY CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL23320 Cert. No. : ACL23320
Job No. : VC67ACO011 Jab No. : YC674C0011
Pages  : Sof8 Pages : 6of8
4. Electrical signal tests of frequency weighlings 7. Level linearlty oo the reference level range
Weighting network response with relative 1o 1 kHz, Anticipated Meusured Deviated Acceplance
Frequency Deviution from various frequency weighting response curve (dB) el Value Value Limits
(Hz) . Acceptance {dB) (dB) (dB) (dB)
Flat Cweight | A-weight ey 50 570 o0 =i
63 0.1 -0.1 0.1 22,0 1360 1360 0.0
125 0.0 0.0 -0.1 £1.5 135.0 135.0 00
250 0.0 0.0 -0.1 1.5 134.0 1340 00
500 ¢.0 0.0 00 £1.5 133.0 133.0 00 =11
1000 00 00 00 1.0 132,0 132.0 0.0 = 1.1
2000 0.0 0.0 0.0 22,0 131.0 09 111
4000 0.0 0.0 0.0 +3.0 129.0 0.0 +11
8000 0.0 01 0.1 +5.0 124.0 00 L2t
119.0 0.0 411
114.0 0.0 =11
5. Frequency and lime weighiings at 1 kilz 109.0 0.0 =1L
5.1 Frequency weightings at | kHz 104.0 0.0 =1Ll
Anticipated Measurcd Deviated Acceptance 99.0 0.0 =1
Frequency Value Value Value Limits 240 00 *1.1
Weighting (dB) (dB) (dB) (dB) 89.0 0.0 £ 1.1
A - weight 94.0 94.0 0.0 £02 840 0.0 11
C - weight 94.0 94.0 00 £02 10 00 =18,
Flat 94.0 94.0 0.0 202 24 740 0.0 =13
69.0 69.0 0.0 =11
5.2 Time weighting at 1 kHz 6.0 63.9 -0.1 + 1.}
59.0 59.0 0.0 £ 1.1
Anticipated Measured Deviated Acceplance 7y 1 T T
Frequency Value Value Value Limits - - - -
Weightng (dB) {dB) (dB) (dB) :Z'ﬁ :j Z g: = : j
3 -0, + I
Fast 94.0 94.0 0.0 0. 0 = = =
It -\, T 1,
Slow 94.0 94.0 0.0 £0.1 = — e o
Leq 94.0 94.0 0.0 +0.1 a : : -
30.0 299 0.1 + 11
. 29.0 289 0.1 £ 1.1
6. Long - term stahility 50 279 Y e
SLM Display | SLM Display | Deviated | Acceptance 70 oo - =,
:u.qu:r.w) at iuitial at final Value Limits i 05 = i
cighting (uB) (dB) (dB) (dB) 50 ] = T
A - weight 94.0 94.0 0.0 103
QE-TS) 2+UH-U4-020064 QTSI 200 (H-020664

Bl - = A -



SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
FEREEES CALIBRATION LABORATORY

SITHIPORN,

assodralies

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23320

Continuation of Calibration Certificate

Cert. No, 1 ACL23320

Job No. : VC67ACOD11 doli No. : YC674C0011
Puges : 70l8 Puges  : Bof3
8. Level lincarlly including the level range control
11. Overloud indication
Anlicipiled Measured Devinted Acceplonee
Range Value Value Value Limits Measured value (dB ) Devialed Acceptance
(dB) (dB) (dB) (dB) Positive Negative Value Limits
Auto 94.0 94.0 0.0 £1.1 onc-hall eycle | one-half cycle (dB) (dB)
895 89.6 0.1 =15
9. Tone burst response
Time Tone burst Anlicipaled | Mcasured Deviated | Acceptance 12, High Jevel stability
duration, Tb | Cycle Value Value Value Limils ’
Weighting
ghiing (0255 ) 1 (I ;:; (l Z: ; ¢ :S) t.(sd-'fs).o SLM Display | SLM Display Deviated Acceplance
- . . — — " = = Fref]ucrfw atimual al final Value Limits
200 80O 134.0 134.0 0.0 i; 0 S (a8) (B (8) (4)
. 5 2 o s 00 1550 A - weighl 137.0 137.0 0.0 0.3
200 800 127.6 127.6 0.0 *1.0
0.25 1 99.0 98.9 0.1 1.55-5.0
SEL 2 S 108.0 108.0 0.0 1.0:-2.5
200 800 528.0 128.0 0.0 £1.0 The reported uncertainty is hascd on a standard uncerainty multiplied by coverage factor & = 2
or any value (ollowing calculation,providing a lavel ol conlidence ol upproximately 95 %
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance S End of Cullbration Certificate
in Velue Value, Lepenk Value Limits
Iest signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 =3.0
Onc 1364 136.1 -0.3 =3.0
Number of cycle Anticipated Measured Devimed Acceptance
in Value Value Value Limils
test signal (dB) (dB) 1dB ) (dB)
Continuous 133.0 133.1 0.1 =20
Pasitive hall cycle 1354 135.2 -0.2 =2.0
Negative hall cycle 135.4 1352 -0.2 =2.0

QF-TSI2-0-(4-020664 QF-1512-04-03-020663

- Al o AL

NSCISITIS 17 NRC-TISITIS 17025
CALIBRATION 0027

A3TISTR CALIEATION i

TISTR

THALAND INSTITUTL O) SCIENTHIC AND TECHNOLUGICAL RESI SRCH (HISTR) THAILAND INSTITCTE OF SCHENTIF G AND TECHINOLOGICAL RESEARCH (TISTR}

Request No, 21-67/0232

MTC No. [EL. BP. 1740167

Request No. 21-67:0232

MTC No. EEL. BP. 1740167

CALIBRATION CERTIFICATE 9. Power Amplilicy Brilel&Kjar 2706 SN 1517650,

10, Speaker Lannoy Limiled. Grear Britain Writish Patent Nu, 215300,
11, Digital Muliimeter Agilent 34401A S/N MY 41005560
Subritted by

ALS Laborttory Group (Thailund) Ca.. Lid. 12 Troprunmable Atenuator Tamagawa TPA 3034 SN 2212.

Address

IO T 40,1 Rd.. Khwacng Pl kan, Khet Sunn Luang, Bungkok 10230

Calibrated at : Electrical and Electronic Standards Luborawry, Industrial Mewology and Tesling Service Centre, Calihration I'racedure

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280 This instrument was calibraled by using calibration procedures no CP-102-02 und CP-102-03. wlich

Instrument Calibrated : Ambicst Environment were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 < Periodic lests (2013). These calibration

Deseription : Sound Level Meter Temperalure :(2323)°C procedures were related 1o the eleetrictl and acoustic signal tests. The electrical signal esl was carried oul with the
Manulacturer : Rion Relative Humidity S50 151 % dircet measurement method. The acoustic siunal test was perfonned in an anechaic room with the comparison

Model s NI-42 Ambiem Pressure 1(101.32521.3) kPab measurement method.

Serial No. £ 00296517 (1D: RYG_FS0434) “This instrument has heen calibrated against standards mainined at the Electrical and Electronic Standards

" Ylaakern T
E :

. Rand Pass Filier Waveteh 752A S:N 90010494, jemnbst ONEs

Mictophone + Type UC-52 No. 135220 Laboratory [EEL), which are traceable 10 the International System of Uuits through the National Institute of

preamplifier  : Type NII-24 No.§7527 Metrology (Thailand)

Standards used : I'he information an actuad reeding is altached herewith and the uncertainty Timils quoted refer © the

measured values only.

The reported expanded uncertainty is based wpon a sandard uncertainty multiplied by a coverage lactor

a

. Condenser Microphone Briiel&Kjer 4180 SIN 2889871,

. Decade Altenuitor Ando AL-205 S/N 00464602, k=2, providing a level of conlidence alapproximately 95%,

=

Function/Arbitrary Wavelonn Generator Apilent 332204 $/N MY44042665.

o

Digital Function Synthesizer NF Eleciranic Instruments DF-193A 8N 122037,

>

Digilal Multimerer Fluke 85204 S/N 4985007,

3. Pistonphone Rion NC-72 $/N 00402446,

>

Mensuring Amplificr Biiiel&Kjer 2636 SN 1537484,

Date of Reeeipt 24 Jan, 2024

Date of Calibration 22-28 T¢h 2024 19 Date of Calibration 2228 Feb 2024 EEL

OfficeLaboretory
wielin e o 0 Lancpes

Cfice

Ay e My g S Sy




150716 17025
-TISTR CALIBRATION 6337 TISTR

N
CALIBRATION 37

THAILAND INSITICTE Of SCIENTIFIC AND TECHNOLOGICAL RESLARCH{TISIR) THAILAND INSTITUTL OF SCIENTIIC AND TECHNOLOGICAL RESEARCH{TISTR)

Request No. 21-671232 MTC No. CEL. B 174:0167 Request No,21-67:0232 MTC No. LEL, BP. [74:0167 !
1. Absolute Sensitislry ! 3. Acousticul signal test of freguency weightings
| Referencs Acowstic Measured value (dI}} Devation |Accep Timit] L, Y i pecmiticd une2itainty | Frequency [Deviaton from frequency rasponse (d14)) Avceptance lunat Lncertainty | Maximum-permited wneertaimy |
Sigaal {d15) Before sdued After adjust | valoe (dB1 | Class 2 (2081 | (2dBy of measurement (- UB) s Acweght | Coweight Flat dlass 2 (4dB) (+dB) ul measurenient (+dB} |
113.96 114.3 1139 -l 1.0 0.30 NA 128 #DIVE0L | RDIVASL | HDIVA! (1 EDIVI0L 0.6 |
Note: The external calibration adjustinent v.as firsdy peifonned. The internal calibration adjustmen 1000 SDIVAL | #DIVAOY | 4DIvi! 1.0 7DIV/0! 0.6 |
wis then completed at the display ol 123.5 uB. 00 EDIVAL | #DIVA! | “DIVIO! 5.0 SDIVIOY 07

2. Self-gencrated noise 4. Eleetricol signal test of frequency weightings

2,1 Normal lest Fregaeney | Devishun Irom frequency response (dB) P Emit U v | Mail permitied
Measurod valaz Uncertabnty Maximun-permilted unceruinty e Asneight | Coweight Flst ehee 2 (LAR) {=dB} ol measurement (1di)
(dB) {=dB) af measurenent (-=dB) 5] 0.1 0.1 0.1 20 0.20 0o
197 0.10 N/A 125 0.4 0.0 0.0 L5 0.20 0.6
250 0.1 (4] 0.0r (5] 020 0.6 !
2.2 The microphone of the sound level meler was replaced by clectricul signal input device 500 0.1 0.0 0.0 [ 0.20 0.6 I
Frequeney | Messured valie | Uncottainty Maximun-permitied uneerainty 1000 0.0 0o [ 1.0 0.20 06
Weighting iy Leallth ol measurement (dB) 2000 0.0 0.0 0.1 2.0 0.20 0.6
A-Weight 141 0.10 NA 4000 0.0 0.0 0.0 3.0 0.20 0.6
C-Weight 19.4 0.10 NAA § 000 0.0 0.0 00 50 020 0.7
Flat 249 1o N/A
|
|
Date ol Culibration  :22-28 Feb, 2024 i Date of Calibration 2-28 Feb 2024 449
@hs

3 DL MTE 002 Bievd
Mead Oifice

Mk T

: : B
UTSTR CADuRATON 2TISTR Ao s
e — X — e et
THAILAND INSTITUTL QF SCILN)TFIC AN TECHNOLOGICAL RLSEARCH (1IS1R) i THAILAND INSTIUTE QI § 118 AND TECHNOLOGICAL RCIT(MISIRY !
! Request No, 21-67.0232 MTC No. CEL. BP. 174:0167 [ ‘ Request No, 21-67,0232 MTC No, EEL. BP. 1740167
5. Lanp-term stability i 7. Level llneurity on the refercace level range
Time Mesamed Value | Devisted value | Accepranee Tt Uneertamty Maximum-pzranticd unce: ity | Moasred Valuz | Devlased valee | Accepianes lma Uneertamy Maxinum-pzanited weertnly,
idi Bl 53 2 (i3} f+dny olmemsuremant CdHY 1 value WEY iy kg elags 2 (=411 1=dB} of masuanen: (ZJB)
4940 1 137 137.0 0.u L1 0.30 ©3
00 03 0.10 0.1
94.0 | 136 136.0 0.0 1.1 0.30 0.3
| 135 135.0 0.0 11 030 0.3
. Frequency and lime weightings at 1 kHz 133 133.0 0.0 11 0.30 03
6.1 lreq s at L kllz 132 13200 0.0 LI 0.30 03
Frequaney | Measarad Value | Daviated valae Upceriziety iroun-permitted inty 131 131.0 0.0 ] 0.30 0.3
Weighting W wny (-di} al measurement (=B} 130 130.0 0.0 11 0.30 03
A-weipht 94.0 {1 0.2 0.20 0.2 129 129.0 on 11 0.30 0.3
Cowaight 94.0 0.0 0.2 0.20 n2 124 124.0 0.0 1.1 0.30 0.3
Fla 94,1 0.1 0.2 0.20 0.2 1y 1190 0.0 (30 0.3
e 114.0 0.0 1.1 0.30 0.3
6.2 Thme weightings at 1 kHz | 109 109.0 0o 11 0.30 3
Frequoncy | Mheasured Valoe | Deviated value Aveepance linst Unserainty Maximum permitied ancertimiy | 14 104.0 0.0 LI 0.30 0.3
Weghaing (1] B} elais 2 (2dH) +dB) of measurement {d13) 99 99.0 0.0 11 030 0.3
94.0 0.1 1.1 0.20 02 94 94.0 0.0 L 0.30 .3
| Sl 94.0 0.0 0.1 020 02 % 9.0 0.0 (B 0.30 03
leq 94.0 0.4 0.1 0.20 0.2 ®d 84,0 0.0 11 0.30 03
7 79.0 0.0 11 030 03
7 74.0 o 11 0.30 03
& (9.0 0.0 K] 0.30 05
[E] HiY -0.1 L1 030 03
s 599 [ LI 030 03
|
Date of Culibration 519 Mate of Calibration 2228 Feb. 2024 049 |
. Pl
FOHLRATC D03 R £ R _TEO00 Rt
Mfice/Laboraton Offiey




NSC-TISIFT(S 17025
ATISTR CALIBRATION 03

THAILAND INSTHULL OF SCILNTIIC AND TECHNOLOGICAL KLSEARCH (TS0

Request No. 21-6770232 MTC No. EEL, BP. 174:0167

7. Level linearity on the reference level range (cont.)

| Anticipated | Messured Value | Devisted value Aeeeptanes N -permitted Y
value (dBY idey ey el 2 (2dB) 1+dB) ol measurement (-dB)
54 53.9 =0.1 L} 0.30 0.3
49 49.0 i kl 0.30 03
44 44.0 0.0 (Bl 0.30 [{X)
39 359 0.1 Ll 0.30 03
39 339 0.1 ] 0.30 03
| 29 29.0 0.0 11 0.30 03
i 2k 279 0.1 L1 0.30 0.3
[ 27 269 0l X 0.30 0.3
| 26 259 0.1 11 0.30 03
23 249 0.1 (8] .30 03
B. Level linearlity including the level range conlrol
Atreference sound level on the reference level ange
Raags Anticipated value | Measured value | Deviated T Timaie] 1 il Maxi T itted uney y
1 iy valoe (18} | cleds 2 (LdB) {odn) of maasurement ¢+ i)
30-130 94.0 94.0 (] 11 0.30 03
|
Date of Calibration 22-28 Fen 2024

CTisiTIs 170
AVTISTA LIORATION 0357

[NAILANTY INSTITUTE OF SCIENTIFIC AND T1 CHNOLOGICAL RESEARCH (TISTR}

Request No. 21-67/0232 MTC Ne. LI'L. BP, 174:0167

1. Peak C sound level

Nuaniber of eyels ia Anticipated | Measured | Devaated epianse D) Uing v | Maimumepennitied urcer mimy!
| 1est sipnal value (dB) | value (dB) | value 0B) | elais 2 (2dB) (=it} of measurcment ¢ Al |
{ Complete cyele 1254 1255 0.4 3.0 0.20 0.35
! Positive half cyele 1244 124.1 -0.3 20 0.20 035
i Nepative half eyele 124.4 1241 -0.3 2:0 0.20 0.35
| 11, Overload indication
[ Measured vatue {dD) Deviatod 1 lismst iy imum-permitted 5

Postiive vne-hall cycle Negative one-hulfl eyele | sahee BV clos (+dB) ol measurement (+dD)
1354 1354 0o 1.5 0.55 0.25
12. High-leve] stahility

Time Measured Devized valae (11 (& Y 10 -permitied uncerlainty

valwe (dBY LIEN) lass 2 {=dii} i+dBY ol measurement (=dB)

Begin 129.0

0.0 03 0.10 0.1
Frl 129.0

Calitrated by ;)
e

¢Mr. Pannasit Phas

A STISTH
Electrical and I'{‘Jcmil;?: ‘Standards Latoratory

Dale of Calthration Industriel Metrology and Testing Service Centre

Dute af Issue 29 Feb, 2024 Ref: 200126701 2400347004

End ol Cernficate o 4

ITISTR

THAILAND INSTITUTL OF SCIENTEFIC AND

NOLOGICAL RESUARCIHTISTR)
Request No, 21670232 AMTC No, LiiL. BP, 1740167
B. Level lincarlity including the level range eantrol

At reference leve) at 3 dD grealer than the under-range on o level range

Raape Antizipatod valee | Measored valse | Doveted | Avooptamce limit| Uneentaanty [Maximnon-permitied uncerimty
iy By vakae (B | class 2 12dR} (+dB} of muisurenzent (+dll3)
30-130 25! 25.0 0o Ll 0.30 03

9. Tone burst response

Time Tonehurst Measured valuse | Devizted P limat| Uneertai p d uncertainiy,
Wegnting | Duration, Th (ms) (dH) valae (0B} | elass 2 (2uB) 1+dB} uFneasuremnent (zdB) I
200 126.0 VK] -0 0.20 03 |
Fast 2 1089 =01 1.0:-25 0.20 03
0.25 100.0 0.0 +1.5:-5.0 0.20 03
200 1195 -0.1 =10 0.20 03
Sl
2 100.0 0.0 T1.0;-5.0 0.20 03
09
P

FALALATOCOX R 4
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NSCTISITIS 17025
ATISTR CALIURATION 6017

THAILAND INSTITUTE OF SCIEN TFIC AND TECHNOLOGICAL RLSLARCH {T1STK)

Reyuest No, 21-67/0232 MTYC No, FI'T, RP. 1720167

CALIBRATION CERTIFICATE

Submitled by : ALS Laborainry Group {Thuilund) Cu.. Lid.
Address + 104 Phaulianakan 40, Phatthanakan Rd., Khwaeng Phattankan, Khet Suan Luang, Bangkok 10250, |
Calibrated at : Ulectrival and Electronic Standards Labumiory, Judustrial Metralogy and Testing Senvice Centre. |

Soi 1C. Rangpoo Induslrial Estate, Suklunvit Rd,, A.Muang, Samutprakan 10286

Instrument Calibrafed : Amibient Environment

Description Sound Level Meter Temperture 1(33'£3)°G
Manufucturer : Rion Relative Humidity (502 18) %
Modet TNL-42 Ambient Pressure +(101.32521.5) kba
Serial No : 00296515 (ID: RYG_1'50432)

Microphane < “fype UC-52 No, 179119 . _-i’?_'}mﬁm_ ,D

Preamplifier : Type NH-24 No.87520

Standards used ©

1, Band Pass Tilier Waveleh 752A $/N 90010494, . - g 2! /i /:5
2. Condenser Microphone Britcl&Kjar 4180 5/N 2889871

3. Decade Atenmator Ando Al-205 $/N 00464602

4. Function’ Arbitrary Waveforn Generator Agilent 33220A S/N MY44042668,

37,

5. Digital kunction Synthesizer NF Ilecironic Instruments DI'=193A SN 12

R320A SN 4Y80UT,

6. Digital Multieter Fluke
7. Pistonphone Rion NC-72 $/N 00402446,

8. Mesuring Amplifier Brilel&Kjr 2036 SN 153745,

Date of Receipt : 24 Jan, 2024

Date of Calibration 22-28 Feb, 2022 Tro
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NSC-TISITIS 17625
CALIMATION (37

THAILAND INSTITLTE OF SCILRTIFIC AND TECIINOLOGICAL RESEARCHH(TISTR)

MTC No. EEL. BP. 172/0167
|

Reqguest No. 21-67/0232

9. Power Awplilicr Briicl&Kjier 2706 S/N 1517650,

10. Speaker Tannoy Limilted, Cireat Britain British Prient No. 215300,
11. Digita} Multimeter Agileni 144014 S/N MY44005560
12 Progrummable Aienuutor Tamaguwa TPA-303A S/N 2212,

Calibration Procedure :

This i by using P

wis nu CP-102-02 and C-102-03, which

were based on 1EC 61672-3 Eleciroacoustics - Sound Level Meters - Part 3 : Periodie tests (2013). These calibration

procedures were related to the elechrical and acoustic signal tesls, The electrical signal test was carricd oul will the
direet measurement method. The acoustie signul lest was perforimed in an anechoic mom wilh the comparison
measurement method,

This instrument has been calibrated against standards mainiained at the Elecirical and Electronic Standards
Laburatury {EEL), which are traceable to the International System of Units through the National Institute ol
Metrology (Thailund).

The information on actual reading is nttached herewith and the uncertainty limits quoled refer to the

measured values only.

i
The reporied expanded uncertainty is based upon o standard uncertainty multiplied by a covernge faclor i
k=2. providing a level of confi of ay ly 95% |
|
Date of Culibration 22-2% Jeh, 2024 2/0
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MTC No.

Requesi No.21-7:0232 . BP, 172:0167

3. Acoustical signal fest of frequency weightings |

| Fregaeney | Deviauun from frequency responsc (AB) 27 Tt Unesraanty z-permined waceriann | |
| Nz} Arw Cowright Fla cless 21-dBY (zdB} of measurement {~dB)
| 125 0l 02 0.2 15 045 a6 |
1000 0.1 -0.1 01 1.0 045 0.6
$000 0.0 0.0 0.1 50 0.45 07
4, Electrical signal (est of frequency weightiogs
i Frequency | Deviation fromn frequency response (dB)) P Hirmin [ v | Muss permitted upcerta
| Mz Aweight | Cowepht Flat class 3 (dB) (=B} of measuremient (=dB)
6 0.1 0.0 0.1 20 0.20 0.6
125 0.1 0.0 0.0 15 0.20 0.6
250 0.1 00 00 LS 020 0.6
500 00 0.0 0.0 13 0.20 0.6
1000 00 0 0.0 10 0.20 0.6
2400 0.0 0.0 ao 20 0.20 0.6
| 4000 0.0 00 00 30 020 0.6
i $ 000 0.0 00 "o 50 0.20 0.7
|
|
|
Date of Calibration - 22-28 [eb 2024 419
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NSC-TISI-M1S 17025
MMTISTR CAVLIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECIINOLOGICAL RESEARCH {115TR)

Request No.21-67/0232 MTC No. EEL. BP. 172:0167

1. Absolute Sensilivily

Measured value (4B) Deviation |Ascep A -pel d inty

Heferencs Acoustse ez himif L nal

1| value tdHE | Clas 2 (.

Sapnad (UB) of measurement {(=dB)

(2dH)

11396 139 0.1 1.0 0.30 NA

Note: The external culibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display ol 123.6 dH,

2. Self-generated nolse

2.1 Normal tesl

Measured vabue Uncerainry Maximum-permilted uncertainty
L) By ol measurement (xdB)
19.1 .10 N/A

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

Frogaeney | Measurod value L y Axi P d rlaint;
Weiphting By (+dB) of measurement (+dB)
A-Weight 1.9 0.10 N/A
C-Weight 17.4 010 N/A |
Tlal 232 0.10 N/A
Date of Calibrution :22-28 [ch, 2024 3/9
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FHAILAND INSTITUT): O SCIENTINIC AND TECHNOLOGICAL R

IARCH (11STRY

Request Ne.21-67/0232 MTC No. EEL. BP, 17210167

5. Long-term stability

Tune Mezsared Vakac edvaiwe | Accepance heen penined
By By chass 2 (dB) i=dB) of measarement (=dB)
Begin 940
0.0 n3 0.10 0.
Tind 94.0
6. Frequency und tine weightings at 1 kHz
6.1 Frequency weightings at I kHz
Froqueny | Meaeurcd Vatue | Devistenvalae | Aceeptance limit Uncertaimty | Maximum-permitted uncertamty|
Weighting 1dBY 1B} class 2 (=dB} dBI of measurement (+dit)
A-weighl 940 00 0.2 0.20 0.2
Coweipln 940 0.0 0.2 020 0.2
Tlat 94.1 0.1 0.2 0.20 02
6.2 Time weightings al 1 kHz
Fregamey Neo sl Valee Dheviated velue Avceptae lanit Uncerlaimry Muximuni-permitied uncertanty
Wonphting i dBK class 2 (ki) {=dB) ol mensuremuent (- dBY
Fadt 94.0 0.0 1 0.20 02
Slow 940 0.0 0l 020 02
l.eq 940 0.0 01 0.20 0.2
Date of Calibration 2228 I'eb. 2024 14
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Request No. 21-67,0232 MTC No. EFL. BP. 17210167 Request No, 21-67/0232 MTC No. EEL. BP, 172:0167
|
7. Level linearity on the reference level range | vol linearity an the reference level range (cont.)
Anticpated | Mezsared Value Dheviased vaine Aceepmaace lemis Uncertamty Maximum-permatted uncertamt | | Antapated | Measured Volue | Pheviated value Acecpaance Hmin Ureersmey B 7 d Ty
waluz IdBI B} By eline 2 (4dB1 {zdB) o measuremcnt (+dB) | wvalkus (i (dR) 1dB1 clas 2 L2d Qi of measurement (=dlv)
137 137.1 0.1 (K] 0.0 0.3 | 54 54.0 0.0 (N 030 03
136 136.1 0.1 Il 0.30 03 | 49 9.0 0.0 (8] 030 0.3
13§ 1351 0.1 L1 0.30 03 a4 4.0 0.0 L1 0.30 0.3
133 133.1 0.1 1 0.30 0.3 39 390 0.0 R} 0.30 03
132 132.] 0.} 11 0.30 0.3 34 34.0 0.0 L 030 0.3
131 1311 0.l 1 030 0.3 | 29 289 -0.1 11 0.30 03
130 130.1 0.1 K] 0.30 0.3 28 28.0 0.0 R 030 03
120 129.1 0.1 11 0.30 03 27 27.0 0.0 11 0.30 03
124 124.0 0.0 11 0.30 03 26 26.0 0.0 R 0.30 0.3
19 119.1 0.1 (K] 0.30 0.3 25 25.0 0.0 L1 030 0.3
114 4.1 0.1 11 030 0.3
109 109.0 0.0 11 @30 03 B. Level lincarlity including the level range control
104 104.1 0.1 (B 0.30 03 Al reference sound level on the reference fevel range
99 99.0 0.0 1l 0.30 0.3 Rampe | Asticspated value | Measoresd vale | Deviased |4 Jimit] Unccreai ximum-permiticd inty
94 94.4 0.0 11 0.30 03 1aB) e valus (0B} | class 202di8} | {=dB) of ncusureenent (-dB)
89 89.0 0.0 R} 0.30 0.3 30130 94.0 94.0 0.0 Ll 0.30 03
84 §4.1 0.1 11 0.0 03
79 79.1 01 0.30 03
1 74.0 0.0 0.30 03
09 69.0 0.0 11 030 0.3
64 64.0 0.0 L1 0.30 03
59 39.0 0.0 L 0.30 0.2
Date of Culibration  : 22-2x Fieb. 2024 0&% Dalc of Calibration - 22-28 l-¢b, 2024 759
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{ THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCHIHTISTR)
f o H i
8. Level linenrlity includiog 1he level range control i

10. Peak C sound level

A reference level al 5 dB greater than the under-nge on 2 Jevel rnge i Sumber of eyales i Anverared | Measured | Dovisted | Aveepianes bl Uncenaimty | Mavimam-pormined unionamty | |
| Runpe Arnerpsted value | Meawradvabue | Devased | Aseeptasee liais| Uneanatity | Maximum-peamiied uncsrtamniy sesta gnal valus (dB) | value (dB) | valweddit) | dlass 2 (2d8) 1dBY of measurcment (£dB )
| (dB1 (di walaedB) | closs 21=dB) | (dBY of mezsurement (=dB) Compleic cycle 1254 1255 0.l 3.0 020 0.35
| 30-130 25 250 0.0 1 0.30 03 Positive half eyele 1244 124.1 0.3 20 020 035
Negative hall cycle 1244 1241 -03 20 0.20 033
9. Tone burst response
Tae Tencbusst Mezared velue | Deviated T It L i imuny pemiticd uncertasiy 11. Overload indication
Weightimge | Darstion, Th tus] By wabuz (dBi | class 2 (1dB) (xuB} ol 'mensurement (+d13) Muasured value WB) Deviated | Acveptance liis| Uncertatety | Mavimum-perminied uscorainty
200 126.00 0.0 =10 0.20 0.3 Positive one-hull eyele | Negative onc-halfeyele | valse (dB) | claws 202d) | (D) af measurement (1R}
Fast 2 108.9 -l +1.0:-2.5 0.20 03 1354 1354 0.0 15 035 0.25
0.25 10000 0.0 +1.5;-5.0 0.20 0.3
Show 2 1% i el 920 93 | 12, High-Tevel stability
2 100.0 0.0 L -5.0 0.20 0.3 Time seasmred Deviawd value | Aeoeptanee limi Uncerainty | Maxiium-permitred uncerwiniy
wale (dB] bl wlass 2 (2dik) (+dB) of measurcment (4dH)
Begin 129.0 - P - di _J
Cnd 129.0
Culibrated by
ulibrated by Q‘\M q_ % -
(Mr. Pannasil Phasingsri)
Dale of Calibralion 1 22-28 Feh 2024 Industrial Metrology und Testing Service Centre
Dale of Issuc : 29 Feb, 2024 Ref : 201 1267012400347002
Date of Calibration 22-28 Feb. 2024 &9 Lnd of C crulicate 4
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

£51-451/1 Sitintharm Rd Barvgbum Bangp...d Bangkok 10700 ‘I'HMIMD NSC-TISI-TIS 17025

Tel0-2435-8200 Fax0-2433-1679 c-mailcal P com hitpf

S ITHIPORN, SITHIPORN ASSOCIATES CO,LTD

CerL No. 1 ACL23322
Puges  :  lof§

Calibration Certificate

Equipment :
Manufacturer :
Medel :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issuc :

SOUND LEVEL METER

RION

NL-4% Microphone UC-52 / Preamplifier NH-24
0D597169 7 180411 / 88181

RYG_FS0439

GOOD

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

(230 +3) °C
(1013 =3) kla
(500 +20) Yo

11 OCTOBER 2023
19-20 OCTOBER 2023
24 OCTOBER 2023

Calibrated by : Nathakom Pisutpaisan

Approved by : 7" fm

Thanakul Petchurai

I'his centificaie is issued in with the

qui ol ISOAEC 17025 siandard, may not be reproduced

other than in full, except with the prior ssritien upproval of the head of Calibration 1.aboralory,

QF-TSI2-14-114-U2066

SITHIPORN SITHIPORN ASSOCIATES CO.LTD,
ERSAGELSS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL23312
Job No. @ VC67AC0011
Pages : 3of8

1 v of Mes Result :
Uncertalnty | Maximum-permitied
Parameter P'ass Fail uncertainty of
{dB) N
messurement (dB)
1. Absolule sensidvity v - 02 N/A
2. Self~gencrated noise v - 0.2 N/A
3. Acoustical signul tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 03 0.6
8000 Hz v - 0.3 0.7
4. Elcerrical signal tests of frequency weiglitings
For 10 Hz 1o 4 kHz v - 0.3 06
For >4 kHz 10 10 kHz e - 0.3 0.7
For> 10 kHz 10 20 kHz - - - 1.0
5. Frequency and lime weightings at 1 kHz v 0.2 0.2
6. Lang - terin stability v - 0.1 0.1
7. Level linearity on the reference level range v 0.2 03
8. Level linearity including the Jevel range contrul v 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound tevel v 02 0.35
11. Overload indicatian v 0.2 0.25
2. High level sizbility v 0.1 0.1
Nole : Pass/Fail eveluation for cach parameter,
will be cansidered 1ogether [ron the ucceptance limil and the Maximum-permilted imy ol

QF-T812-14-04-020064

7 BTl

U CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23322
Job No. : VC6TACHON]
Pages  : 20f8
Calibration Procedure : CP-AC-0]

Calibration Method :
‘Ihis equipment wus calibraled by bused on IEC-61672-3 (2013) Slandard for sound level mieter (SLM).

The SLM had 1ests 1o Acoustical and Electrical signa! lests of frequency weighling with Anechaic chamber and Reference
Standard nstruments.

For lesis resulls of each ilems were made by observalion of cuch Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Ins(rumeng Model Seriul No. Cert, No, Due Date
Wavefonn Generator 33210A MY48017076 EF-0009-23 07-FEB-24
‘Waveform Generator 33511R MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 334614 MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeler 33461A MY53220076 ELL.BP 29/0266  13-TLB-24
Digital Multimeter 344614 MY60024273 EEL.BP 31/0266  |4-FEB-24
Programmable Atlenuator MAT-1070 62100114 EF-0011-23 0B-FEB-24
Condcnser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAL 34560495 AA-3002-23 14-FEB-24

2. This result of calibration wus found accurate us shown on date and place of calibreton for this calibrated fiem only.

3. This certificatc is tracenble to the i i systemn of unit maintained al

3.1 National lnstitute of Metrology (Thailand),
3.2 Thailuud Institute of Scicnlific and Technological Rescarch (TISTR),

Q1151 2-04-04-020004

S ITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

20T ATES ) v T
i CALIBRATION LABORATORY
Continuation ol Calibration Certificate
Cert. No. : ACL23322
Job No. : VC67ACDOL
Pages : 40f8
Result of calibration ;.
1. Absolute scasitivity
Reference Measured Acceplanee
Acoustic Signal Value Deviation Limit
(dB) (dB} (dB) (dB)
93.9 (93.98) 93.9 0.0 =0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

2.2 The microphane of the sound level meter was replaced by eleetical signal inpul device

Frequency Mecasured value
Weiglting (dB)
A - weight 116
C - weight 17.7
Flat 23.2

3. Acoustical signul tests of frequency weightings

Meter frec-tield acouslic respunse at « level of 84 dB

Frequency Deviation from variuus frequency weighting response curve (dB)
(Hz) L Acceplance
Flay Cwerght Arweight .
Limits
125 0.0 0.0 0.0 =15
1000 0.0 0.0 0.0 = 1.0
8000 2.0 21 2.1 15.0

QU-TSI2-tH--U20604

7 i



SITHIPORN  SITHIPORN ASSOCIATES CO,LTD,
SRS CALIBRATION LABORATORY

Continuation of Calibration Certificate

CerL No. : ACL23322
Jab Na. : VC67ACO011

Pupes  : SofB
4. Electrical signul Lests of frequency weightings
Weiglting network responsc with relative 1o | Kllz,
Frequency Devialion from various frequency weighting response curve (dBY
nzy Flay C-weight A-weight MWMG
Limits
63 0.0 0.0 0.0 +2.0
125 0.1 0.0 0.0 £1.5
250 0.0 0.0 0.1 11,5
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
3, Frequency and time weightings at 1 kHz
5.1 Frequeney weightings at ) kllz
Anticipated Measured Devialed Acceptanee
Erequency Value Value Value Limits
Weighting (dB) (dB) (dR) (dB)
A - weight 94.0 94.0 0.0 0.2
C - weight 94.0 4.0 0.0 =02
Flat 94,0 94.0 0.0 02
5.2 Time weighting at | kKHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (d8) (dB) (4B) (dB)
Fasl 940 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 102
Leq 94.0 94.0 0.0 0.1
6. Lung - term stability
SLM Display | SLM Display |  Devinted Acceplance
Frequency at initial at Ginal Value Limits
Weighting 1dB) (d8) (¢B) 1dB)
A - weight 94.0 94.0 0.0 203

QF-TS12-04-02-020%664

> B -

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
HEE AR CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23322
Job No. : VC67TACH011
Pages i 6ofB

7. Level lincarily on (he reference level range

Anticipaled Measured Devialed Acceplance
Value Value Value Limits
(dp) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 1]
133.0 133.0 0.0 =1.1
112.0 1320 0.0 + 1.1
131.0 131.0 0.0 x1.)
129.0 129.0 0.0 =11
124.0 124.0 0.0 =1l
119.0 119.0 (X1} =1l
114.0 114.0 0.0
109.0 105.0 0.0
104.0 104.0 0.0
99.0 99.0 0.0
91.0 94.0 0.0
89.0 89.1 0.1
84.0 8.1 0.1
79.0 79.1 0.1
74.0 4.1 0.1
69.0 69.1 0.1
64.0 64,0 0.0
59.0 59.1 0.1
54.0 54.0 0.0
49.0 49.0 0.0
44.0 44.0 0.0 = 1.1
39.0 39.0 0.0 =L
34.0 340 0.0 + 1.1
300 30.0 0.0 +1.1
29.0 29.0 0.0 AN
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 =11
26.0 25.9 0.1 =11
25.0 25.0 0.0 + 1.1

12004020664

o BT

SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
EL CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No. : ACL23322
Jab Nn.  : VC6TACO011
Pnges : Tof8

8. Level linearity including the level range control

Anlicipated Measured 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 Mecasured Devialed Acceplance
duration, Tb Cycle Valuz Value Value Limits
Weighting (ms ) dp) (¢B) (dB) (dB)
0,25 1 108.0 107.9 0.1 1.5;-50
Fusl 2 8 7.0 1170 0.0 1.0:-2.5
200 800 134.0 134.0 0.0 =1.0
S 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 =L.0
0.25 1 99.0 98.9 0.1 1.5:-5.0
SEL 2 8 108.0 108.0 0.0 ]
200 800 128.0 128.0 0.0 +1.0
10, Peuk C sound level
Number of cycle Anticipated Mcasured Deviated Acceptance
in Value Value, Lepeak Value Limits
Icst signal (dB) (dB) {dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
Onc 1364 136.1 -0.1 413.0
Number of cycle Anticipated Measured Devialed Acceplance
in Value Value Value Limils
test signal {dB ) (dB) (dB) {dB)
Continuous 133.0 133.1 0.1 2.0
Posiuve hall eycle 1354 135.2 -0.2 +2,0
Negative half cyele 1354 135.3 -0.1 *2.0

QI-T8 12101020064

7. BT

Cert. No. : ACL23322
Job No. : VC67AC011
Pages : Rof§

11. Overload indication

Measured valuc ( dB ) Deviated Acceprance
Positive Negative Value Limits
one-half eyele | onc-half cycle (dB) (dB)
89,7 89.7 0.0 =15

12, High teve] siahility

SLM Display | SLM Display | Deviared Acceplance
Frequency at initial at final Value Limits
Wiighting (dB) (dB ) (dB) (dB)
A - weight 137.0 17.0 0.0 103

The reported uncertainty is based on a slandard uneertainty multiplied by coverage factor &

arany value following caleulation,providing a kel of confidence of approximately 95 %

— Ead of Calibration Certilteate _

QU= 1S12-4-03-020h03
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VITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TIS 1)
Rerjuest Nv. 2i-67/0232 MTC No. EEL. BP. 175/0167

CALIBRATION CERTIFICATE

Submniitted by < ALS Laborulory Group (Thailand) Co., L1d.

Address : 104 Phatthanakan 40, Platthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Banghok 10250,

Calibrated at : Elcctrical and Electronic Slandards Laboratory, Industrial Melrology and Tesling Service Cenlre,
Soi 1C, Bangpoo Industrial Estate, Suklumyil Rd., AMuang, Somutprakan 10280.

Tustrument Calibrated : Ambicnt Environment

Descriptian + Sound Level Meter Tempemiure 23+ 3)°C
Munulueturer :Rion Relalive Humidity 1{50x15)%
Model :NL-42 Ambient Pressure :(101.325x1.5) kPa
Serial No. £ 00709746 (ID:RYG_F$0491)

Microphone :UC-52 No.187332

Preamplilier :NI1-24 No 01297

Standards used :

1. Band Puss Filler Waveiek 7524 $/N 90010494

2. Condenser Microphone Briiel&Kjzr 4180 S/N 2K89871,
3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Wavetorm Genermor Agilent 33220A S/N MY-44042668.

5. Digital Function Synthesizer NF ic 1

DF-193A S/N 122037,
6. Digital Multimeler Fluke 8320A /N 4983007,
7. Pistonphone Rion NC-72 S/N 00402446,
& Mensuring Amplilier Briiel &Kjier 2636 S/N 1537484,

Dute of Receip( 24 Jan, 2024
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1. Absolute Sensitivity

Reference

]
Messred v Deviation | Aceeprance | 1 Masimune-permitied

Agegstic Sigaal 1dB) vahue uncznainty of messurement

1B} Defore adjusd Aller adpusi| (0B} (zdm)

NiA

11393 1138 1139 0.0 10 0.30

Note: The extemal calibrtion adjustment was firstly performed. The internal colibration adjustment

was then completed at the display of 1242 dR.

2. Sclf-generated noise

2.1 Normal test

Messered valse | Mukimuni-permitied
LLL:H ! (=dB) uneenainty of measurement {_dB)
15.6 | o0 NA

2.2 The micraphone of the sound level meter was replaced by electricul signal input device
Froquensy | Mewwrad vzlae | Uncertainty| Maximum-permitied
Weghtang 4By Laany uncenan (¥ of mensurement (—dB)
A-Weight 14.0 0,10 N/A
C-Weight &89 o N/A
Flm 240 0.10 Nia
Date of Calibration 123 [ ¢h.2024-1 Mar, 2024 3y
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ITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHINOLOGIUCAL RESEARCII (TISTR)
Requesi No. 21-67/0232 MTC No. EEL. BP. 175/0167
9. Power Ammplifier Briiel&Kjrr 2706 S/N 1517650,
10. Speaker Tannoy Limited, Grent Britain British Patent No. 215300,
L1 Digital Multinweter Agilent 34401 A S/N MY44005560,

12. Progrummable Atlenuator Tamagawa TPA-303A S/N 2212,

Calibration I'rocedure :

This instrument was P s no CP-102-02 and CP-102-03, which

d by using
were based on IEC 61672-3 Eleciroucoustics ~ Sound Level Melers - Part 3 : Periodic tests (2013). These culibmtion
procedures were reloted to the electrical and scoustic signal lesis. The electrical signal lest was carried out with the
direct meusurement method. The acoustic signal test was prformed in an unechoic raom with Lhe comparison
measurement methad

This instrument has been culibiated avains! standards maintained a1 the Electrical and Electronic Standunls
Laboratory (CL:L). which arc traceable v the Intsmalional System of Units through the National Inslilute of
Metrology (Thailand).

"The infonnation on aciual reading is altached herewith and the uncertainty limits quoled refr to the
measured values only,

The reported expanded uncerlainty is based upon a standard uneeriainty muliiplied by a covernge factor

k=2, providing a level of contidence of upproximately 95%,

Date of Calibration  : 23 Fub,2024-1 Mar.2024 L
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3. Aconstical signal test of frequency weightings

Fraquessy | Deviaton fram frequency response (4B | Accepmoce limit clase 2 | Fneertaimay Maximum-permisied
[1[F)] Arwgight Crweight Fla {+4B} i=dby uncertainly af measureman: (rdB1
135 0.1 0.2 02 L5 045 (U9
1000 0.1 -0.1 0.1 Lo 0.45 06
8000 1.3 1.3 1.4 5.0 0.45 0.2

. Electrical signal test of frequency weightings

Fisqusncy | Deviation from froquency response (33| Acceptance limdt class 2 | Uncersainty Maximum-permited

i) Arweigh Fiat (+dB} {zdD} nncertuinty of measurement {4dD)

63 -0.2 0.2 -0.1 2.0 0.20 0.6

125 0.2 -0.1 -0.1 L5 0.20 0.6

250 0.1 -0.1 0.1 1.5 0.20 0.6

500 0.1 e 0.0 1.5 0.20 0.6

L uoo 0.0 [t] 0.0 1.0 0.20 0.6
2000 0.1 00 0.1 )] 0.20 0.0
4000 -0.1 00 0.1 30 0.20 0.6
B 000 0.0 0.0 0.1 5.0 0.20 0.7

Dute af Calibration 23 Feb 2024-1 Mar, 2024 49
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§. Long-lerm stability

Measurad Valoe | Devisted value | Acoeptance ot | Unaertainy Maximum-permilted
s 2 unceriainty ul measurement
Gy 1By izdidp i=dB) (zdB)
Regin 94.0
00 0.3 010 0.l
End 94.0
6, Freyueney and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Meauncd value | Devisted value | Aveeptance timit | Unoeraingy Maximum-permitied
Weighiing clati 2 uncerminty of measurement
Ty (dB} {=dB) 1xdBy (1dm)
A-weight 94.0 0.0 0.2 0.20 02
C-weight 94.0 0.0 0.2 0.20 02
Flat 94.0 0.0 0.2 0.20 02
6.2 Time weightings ut 1 kHz
Frequency | Measured sodue | Devisted vilae | Acceprance limit | Uncertainty Maximurm-permined
Weiphting chass 2 unceiainly of measurement
=) dBy {dih) 1+dB) [&XULY)
Fast 940 0.0 0.1 .20 0.2
Slow 94.0 oo 0.1 .20 0.2
Ley 94.0 0. 0.1 .20 0.2
Date of Calibration Feb.2024-1 Mur, 2024 e
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Heas Office
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TISTA CALIBRATION 0057

THALLAND INSTITUTE OF SCIENTIFIC AND TECIINOLOGICAL RESEARUH (IISTIRY

MTC No. EEL. BP. 175/0167

7. Level linearity on the reference level runpe

Antizip Measwred vabue | Deviated value | Acacpance lima Uneertainty Maxunum permitted

vilue chns 2 uncestainty of neasuremens

1dBH sy =dBY 1B} (=dB)

1J6 136.0 0.0 L1 0.30 03

135 1250 0.0 L1 0.30 03

134 1340 0.0 L1 0.30 03

133 1330 o Ll 030 03

132 1320 0.0 1.1 030 03

131 131.0 0.0 11 0.30 03

130 1300 0.0 1.1 0.30 0.3

129 129.0 0.0 11 0.30 03

124 124.0 00 L1 0.30 03

19 1190 Q.0 Ll 0.30 03

14 114.0 0.0 1.1 030 0.3

109 109.0 0.0 1.1 0.30 03

104 104.0 0.0 L 0.30 03

9 99.0 0o LI .30 0.3

93 94.0 0.0 11 030 03

89 39.0 no Ll 030 03

84 84.0 00 LI 0.30 03

79 78.9 0.1 L1 030 03

74 740 (S L 0.30 03

6Y 08.9 -0.1 11 0.30 03

Date of Calibration ;23 Feb.2024-) Mar 2024 L P’r
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AMTC No. EEL. BP. 175/0167

7. Level linearity oo Ihe reference level range (cont.)

Mexsurod value | Devisted value | Accepancelimit | Uncertainty Maximum-pesmitted

valse el ? uncerlainty of measuremen;

(0B} {dB) tany [idB) (2dB) (-dB)

64 63 0.1 Ll 0.30 0.3

59 589 0.1 11 0.20 03

54 539 0.1 11 0.30 03

49 8.9 0.1 Ll 0.20 03

44 439 -0.1 11 0.30 03 |
3y 389 -0 Ll 0.30 03 |
34 359 =U.1 1.1 0.30 0.3

29 29.0 uv.o L1 0.30 0.3

28 28.0 0.0 L1 0.30 03

27 27.0 0.0 11 0.30 0.3 |
26 26.1 0.1 L1 0.30 0z

25 25,1 0.1 Ll 0.30 03

8. Level lincarlity including (he lesel runge conirol
Alreference sound level on the reference level tange
Rasge | Anticipated valoe| Mevared valee | Devined |Accopiance | Uncertaingy Mirsimunrpermitie
vabue | it clase 2 uncertamly af measurement
wWBy Wa 1dB] LEN{tH iodin) (zuBy
30-130 94.0 94.0 .0 L1 0.30 02
Date of Calibration  : 23 Feb.2024-1 M, 2024 149

Request Nu, 21-67/0232

THAILAND INSTITUTE OF SCIENTIFIC AND TECTINOL (KHCAL RESEARCH (115 1H)
MTC No. LEL. BP. 17543167
8. Level linearlity including the level range conlrol

Alreference level ot 5 dB greater than the under-runge on 8 level mnge

Ramge | Anticipated vabue|  Messured Deviated | Acxepinnee | Unovrtainzy Muximum-permised
value | limat elass 21 uneertainty of mensurement
4B} fh) 1B} 1rdB} i+dB} (=dB) |
30-130 350 5.0 0.0 LI 0.30 03
9. Tone burst respanse
Time Tonzhara Mezwured value | Deviated U ingy | i permittet
Durasion, Th vate | et elass 2 uncertainty of measurement
fms} (dB) By 1D {=udBy By
200 126.1 0.1 210 0.20 o3
Fast 2 109.0 0.0 10,25 0.20 03
0.25 99.9 =0.1 +1.5: =50/ 0.20 03 |
200 119.6 0.0 *1.0 0.2 03
Slaw
o) 100,0 0.0 =1.0;-5.0 0.20 03
200 120.0 0.0 +1.0 0.20 03 i
SEL 2 100.0 0.0 +1.0:-2.5 0.20 03
0235 90.9 HLl 1.5:-3.0 0.20 03
Date of Calibration - 23 Teh.2024-1 Mar.2024 B
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10, Peak C sound level

Number of eyclesin | Anieipatnd | Messured | Deviated | Aceeprance | Unsensingy Maximum-permitied
test signat e value valse [l cless 2 uncertzinty af measurement
(1) 1u8) 1¢nRy izdB) (4B} Cdn)
Complele cycle 1254 1254 0.0 3.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 2.0 0.20 03s
Negative hall cycle 124.4 124.1 0.3 20 0.20 035
11, Overload indication
Mexsured value [dB) Devixed 7 Unceralnty Maxi permitied
Pinizive Negntive vabue [t elas 2 ungertzinly of mzasurement
wac-hall cyeic onchall cyele B! i+dB) {-diy (+dB)
1355 1355 0.0 15 0.20 0.25
12. High-level stability
Lime Measmred 1 Dreviated valee | Acceptance limit Unzertainty Maximur-permitted
.] clas 2 uncertinty of measurement
walue {UB) I {uB) (=R} {+dB} (dB)
Begiu 129.0
0.0 03 Q.10 0.1
End 1290

Calibrated by ; Approved by :

(Mr. Tawikial [amsumran)

Sy
Electrical and EIW?:{I{?\ Laboratory

Date of Calibratien Industrial Metrology and Testing Service Centre

£ 22 Teh,2024-1 Mar2024
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Cert, No. : ACC24038

Job No. : VC67ACDI40

Pages 2003
Calibration Procedure ;

CP-AC-03
Calibration Method :
This equipment was calibraled by follow on IEC-60942-2003 Siandard,

I'he sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphane.

Condition of this result of calibration :

1. Reference Standard Insiruments ©

Instrument Model Serial No, Cert. No. Due Date
‘Wavelonn Generator 33511B MY52302742 EI'-0007-24 05-I'LB-25
Digital Multimeler 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Dipital Muliimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digitl Multimeter 33461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuntor MAT-1070 62100114 EF-0008-24 05-FEB-25
Condensur Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplitier NA-42KAl 34560495 AA-3001-24 05-FEB-25
Audio Analyzer AVR-1360A V74436069 EF-0009-24 09-IEB-25

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

3. This certiticale is traceable 1o the i syslem of unit

ar:
3.1 Nalional Institte of Merology (Thailand).

3.2 Thailand Institute of Scicnlific and Technological Rescarch (TISIR),

NSCTISITIS 17025
CAUSRATION 033

SITHIPORN ASSOCIATES CO., LTD. S0
CALIBRATION LABORATORY

451451/} Suinthom Raod Bangburnnu Bangplud Bangkok, 10730 Tha'lend
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
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Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer ; RION
Model : NC-14

34178124

RYG_F$0216

Condition As Found ; GOOD

Customer : ALS LABORATORY GROUP (THAI.AND) CO., L'1D.

104 PHATTHANAKAN 40, PIIATTHANAKAN ROAD,
KHWAENG PHATTIIANAKAN, KHET SUAN LGANG,
BANGKOK, 10250 THAILAND,

Location : * {Reviewey | Jineten
Ambient Temperature ; (230 =3) °G }

Pressure : (1013 £3) kPa iAF’PROVED BY .
Relative Humidity : (500 =20) % i

! NEXT CAL DATE .. ..25/8 /:5 .

Received Date :
Calibration Date :
Date of Issuc :

09 AUGUST 2024
23 AUGUST 2024
26 AUGUST 2024

Calibrated by ; Nathakorn Pisutpaisan

Approved by ; /* é( Z z

( Thanakul Pelchurai )}

T'his centificate is issucd in accordunce with the requircments af ISO/IEC 17025 standard, may not be reproduced

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

SITHIPORN, I
associates Vi )
NSCTHTE 1700

1 Sinnthorn foad, Bangbumru Bangpluc, Bangkok, 10703 Thalond
+66 2433 8331 Errail: calibration@sit pharncom

Cerl No. : ACC24038
Joh No. @ VC67ACD140
Poges @ 30f3
Hesult of calibration ;.
1. Sound pressure level
Specificd sound Mecasured Devialed Acceplance
Ppressure level value value Uncertainty limis
(dB) (dB) (dB) 1dB) {dB)
94 94.17 0.17 0.80 0.40
2. Frequency
Specified Measured Deviated Accepuance
Frequency value value Uncertainty limnit
(I1z) (Hz) (%) (%) (%)
L 1000 1001.3 0.1 .l 1.0
3. Tolal distortion
[ Mewsuredvalue (%) | Uneermimiy (%) | acowptance it (%) |
[ 2.16 | 0.10 30
—

“The reported uncerfainty is bused on u standard uncertainty multipiicd by coverage faclor & =2

orany value following caleululion,providing 2 lnvel of confidernce uf

proxi y 95 %

— End of Callbration Certificnic
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Cert. No. : ACL24071
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Madel :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location ;
Ambient Temperature :
Pressure :

Received Date @
Calibration Dote :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER
RION

NL-42 / Microphone UC-52 / Preamplificr N-24

01222724/ 143486 /22620
RYG_FS0023

GOOD

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

BANGKOK, 10250 THAILAND.

(23.02)) °G

(1013 £3) kPu
(50,0 £20) %

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Nathakom Pisutpaisan

7o Bdfr

( Thanakul Peichurai )

This certificale is issued in accordance with the requirements of ISO/AEC 17025 standard, may nat be reproduced

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

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-251/15 nthern Rood Bangbanru Dangalud Bangkot 10703 Thailund

Tol +£5 2433 B331

email: calibration@sithupharn com

SITHIPORN)

assocliates

CALBRATION 0134

Summary of Measurenient Result ;

Cert. No. : ACL24071
Job No. : VC6TAC0054
Pages : 3ofB

Uncertalnty Maximum-permitted
Parameler uneertuinty of
(aB)
measurement {UB)
1. Absolute sensitivity 0.2 N/A
2. Self-generaled noise 0.2 N/A
3, Acoustical signal Lests of freqy )

125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7

4. Elcctrical signal tesis of frequency weightings
For 10 Hz to 4 kHz. 0.3 0.6
For >4 kHz 10 10kHz 0.3 0.7
For> 10kliz 10 20 kllz - 1.0
5. Frequency and time weightings al 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the relerence level range 0.2 0.3
8, Level linearity including the level range control 0.2 0.3
9, Tone burst response 0.2 0.2
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stbility 0.1 0.4

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451i Sirinthora Road Bangbumu. Bangplug, Bangkok, 10700 Thailond
Tel +562413 8331 Email- catioration@sithiphorn com

SITHIPORN,
associates

Cerl. No. : ACL24071

Job No. : VC6TAC0054

Pages : 208
Culibration Procedure :

CP-AC-01

Calibration Mcthod :

This equipment was calibrated by follow on [EC-61672-3 (2013) Siandard for sound level meter (SLM).

The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference
Standard Instruments,

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

Condition of this result of calibration :

1. Reference Standard Insiruments :

Insirumeny Model Serial No. CerlL No. Due Nte
Wuvefonm Generator 33210A MY4B017076 L1-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 LCF-0010-23 07-FEB-24
Digital Muliimeter 33461A MY53220109 EEL.BP 30/0266  13-FEB-24
Diyital Multimeter 33461A MY353220076 LCCL.BP 29/0266  13-FLB-24
Digital Multimeter 34461A MY§0024273 LEEL.BP 31/0266  14-FEB-24
Programmable Anienuator MAT-1070 62100114 CF-0011-23 08-FEB-24
Condenser Microphune 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and pluce of calibralion far this calibrated item only.

3. This certificale is traceable to the i | system of unit maintained ar

3,1 National Institute of Metrology (Thailand).
3.2 Thailand Instituic of Scientific and Technological Rescarch (TISTR),

A

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/) Sinnthom Road Bangb.amru Bangplud. Bongkok, 10700 Tharland
Tel 48624338331 Emai caliorotion@sitniphorncom

SITHIPORN, NS
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Cert. No. : ACL24071
Job No. : VC67ACO0054

Pages H 408
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) {dB) (dB} (dB)
93.9 (93.98) 93.9 0.0 +0.3
2, Self-generated noise
2.1 Nommal test
Measured Value
(dB)
17.3

2.2 The microphone ol the sound level meler was replaced by elecidval signal input device.

Frequeney Measured value
Weighting (dB)
A - weight 14.8
C - weight 20.6
Flat 26.4

3, Acoustical signal tests of [requency weightings

Meter [ree-lield ueoustic response al a level of 84 4B

Frequency Deviation from various frequency weighling response curve (dB)
(Nz) = . Acceptance
Flat Crweight A-wvight .
Limils
125 0.0 0.0 0.0 *1.5
1000 0.0 0.0 0.0 + 1.0
KODO 1.4 L5 1.5 +5.0

nhlt.
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CALIBRATION LABORATORY
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4. Electrical signal tests of frequency weightings

Weighting network response with relative 10 | kHz.

Cert. No. : ACL24071
Job No. : VCGTACO0054
Pages : S5of8

Frequency Deviation from various frequency weighting response curve (dB)
11z) Acceplan
£ Flat Coweight | Asweight S
Limits
63 -0,1 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 £3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time welghtlngs at 1 kHz
5.1 Frequency weightings at 1 kHz
Anlicipated Measured Deviared Acceprance
Frequency Value Value Vulye Limits
Weighting (dB) (dB) (dB ) (dB)
A - weight 94.0 94.0 0.0 =02
C - weight 94.0 94.0 0.0 02
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at | KLz
Anticipaied Measured Devialed Acceptance
Frequency Value Value Value Limits
Weighling (dB} (dB) (dB ) (dB )
Fast 94.0 94.0 0.0 £0.1
Slow 94.0 94.0 0.0 401
Leg 94.0 94.0 0.0 =01
6. Long - lerm stability
SLM Display | SLM Disploy |  Deviated | Acceptance
Frequency at initial al final Value Limits
Weighting (dB ) (dn) (dB ) 1 dB )
A - weight 94.0 94.0 0.0 £03
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN, f

451-451/1 Sinnthorn Road Bangbum Bangpiud, Bangkok, 19700 Tharand
Tol -66 2433 €33) Email calioralion@sithiphorn com

), .
NALTEATE 17035
CALISRATICN £33

associates.

8. Level lincarity including the level range control

CerL No, : ACL24071
Job No. : YC67AC0054
Pages : Tof§

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-43)/1 Sinntharn Road Bangbumru Bangplua Bangkok. 10700 Thailond
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7. Level lnearity on (he reference level range

Cert. No. : ACL24071
Job No. : VC61AC0054
Pages  : Gof8

Anncipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 040 xL1
136.0 1360 0.0 +1.1
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 =1
133.0 133.0 0.0 = 1]
1320 1320 0.0 = 1.1
131.0 131.0 0.0 =1
125.0 129.0 0.0 A
124.0 124.0 0.0 40
119.0 119.0 0.0 L Li
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 + 1.1
99.0 990 0.0 = L1
94.0 94.0 0.0 1l
89.0 89.0 0.0
B4.0 84.0 00
79.0 79.0 0.0
.0 74.0 0.0
69.0 69.0 .0
64.0 64.0 00
59.0 59.0 0.0
54.0 53.9 0.1
49,0 489 0.

4.0 439 0.1
320 389 0.1
34.0 339 -0.1
30.0 29.9 -0.1
290 289 -0.1
28.0 219 -0.1
27.0 269 -0.1
260 25.8 .2
25.0 2459 =01
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11. Overload indication

Cert. No. : ACL240T1
Job No. : VC6TAC0054
Pages  : BolB

Anticipated Measured Deviated Acceplance
Ruange Value Value Value Limils
(dB) (dB) (dB) (dB)
Auto 94.0 94,0 0.0 .1
9. Tone burst response
Time Tone burst Anticipated Meusured Deviated Acceptance
duration, To Cycle Value Value Value Limits
Weigluing (ms) (48 ) (dB) (dB) (a8)
0.25 1 108.0 107.9 -0.1 5,-5.0
Fast 2 3 117.0 117.0 0.0 0:-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 1.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 ROO 128.0 1281 0.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviuled Acceplance
mn Value Value, Lepeak Value Limits
Lest sipnal (dB) (dB) (dB) {dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 135.9 -0.5 +3.0
Number of cycle Anlicipated Measured Devialed Acceplance
n Value Value Value Limiis
fes! signal {dB) (dB) (dB) (dB)
Conlinuous 133.0 133.0 0.0 =2.0
Pasitive hall eycle 135.4 1352 0.2 =20
Negative half eycle 1354 135.2 0.2 =2.0

b

Measured value ( dB ) Devialed Acceplance
Positive Negative Value Limits
une-hall eycle | one-half cvcle (dB) (dB)
89.7 89.5 -0.2 £1.5
12. High leve! swability
SLM Display | SLM Display Deviated Acceptance
Frequeney atinitial ul final Value Limits
Weighting (dB) (4B) (dB) (dB)
A - weight 137.0 137.0 0.0 103

I'he reported uncemainty is based on a standard uncertainty multiplied by coverage factor & =2

or any value lollowing calculation,providing u lavel of confidence of approximately 95 %

End of Calibration Certificale
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY
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Tel.0-2435-8800 Fax,0-2433-1679 e-mail:calci «com htlp// com Jab No. : VC67AC0025
CerL No. : ACL23370 Pages : 20f8
Pages : lof8 Calibration Procedure : CP-AC-0

Calibration Certificate

Calibration Method :

Equlpment :
Manufacturer :

SOUND LEVEL METER
RION

This equipmenl was calibrated by based on 1EC-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

Medel : NL-42 / Microphone UC-52 / Preamplifier NH-24 Srandard Instruments,
Serial No.: 01122547/143452 /22584 For tests results of each items were made by observation of each Instruments display and also with SLM's display.
ID No.: BKK_FS0034
Condition of this result of calibration :
1. Reference Standard Instruments :
Caondition As Found : GOOD Instrument Model Serial No. Cert, No, Due Da(e
Waveform Generulor 332104 MY48017076 LT-0009-23 07-FEB-24
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. ‘Wavelorm Generalor 33511B MY52302742 LF-0010-23 07-FEB-24
104 PHATTIIANAKAN 40, PHATTHANAKAN ROAD, Digital Multimeter 33461A MY53220104 LEL.BP 30/0266  13-FER-24
KIIWAENG PHATTHANAKAN, KHET SUAN LUANG, Diyital Mullimeter 33461A MY'53220076 EEL.BP 29/0266  13-FEB-24
BANGKOK, 10250 THAILANL) Digital Multirmeter 34461A MY60024273  EEL.BP 31/0266
Programmable Altenualor MAT-1070 62100114 EF-0011-23
Condenser Microphane 4180 2977900 AA-1001-23 14-FCB-24
Location : “r Measuring Amplifier NA-42KAI 34560495 AA-3002-23 |4-FEB-24
Ambient Temperature : (23.0x3) “C 3
Pressure : {1013 =3) kPa o 'JJT 2, This result of calibration was found aceurate as shown vn date and place of calibration for (his calibrated item only.
Relative Hurnidity : ¢ 50.0 £20 ) % PR 3. This certificate is lraceable fo the i sysiem of unil dat:
24 3.1 Ntional Institute of Metrology (Thailand),

Reccived Date @
Caulibration Date :
Date of Issuc :

(7 NOVEMBER 2023
29-30 NOVEMBER 2023
06 DECEMBER 2023

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

Calibrated by : Nalhukom Pisutpaisan

a é[//v

{  Thanakul Petchurai

Approved by :

“This cenificate is issned in accordance with the requircments of ISO/IEC 17025 slandard, may not be reproduced

other et in full. exeepl with the prior writien appraval ol the head of Calibration Laboratory.

QI T8 12-01-04-020064 QF-TS12-04-04-020064
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Continuation of Calibration Certificate

Cert. No. : ACL23370 Cer.No. :  ACL23370
Job No. : VC67AC0025 JobNo. : VC67AC0025
Pages @ 3off Pages  : 4of8
Summary of Measurement Result @ Result of calibration :
1. Absolute scnsitivity
Uncertainty | Maximum-permitted Reference Measured | Acueplance
Parameter Pass | Fail @B uncertainty el Acoustic Signal Value Deviation |  Limit
2 measurement (d13) (dB) (dB) (dB) | (dB)
1. Absalulc sensilivity v - 02 N/A 93.9 (93.98) 2.9 00 | 203
2, Sclf-generated noise v - 0.2 N/A
3. ical signal tests of frequency weighting: 2. Sell-generaled noise
125 Hz v 03 0.6 2.1 Normal test
1000 Hz v % X
z 23 8.6 Measured Valuc
8000 Hz v 0.3 0.7 (dB)
4. Electricnl signal tests of frequency weightings 15.6
For 10 Hz 104 kHz v 0.3 0.6
For>4kHz (0 10 kHz v 0.3 0.7 2.2 The microphonie ol the sound level meter was replaced by electrical signal input device.
For> 10 kllz 1o 20 kHz = 1.0 Frequency Measured value
5. Frequency and time weightings ot 1 kHz v 0.2 0.2 Weighting (dB)
6. Long - term stability v 0.1 0.1 -
A - weight 10.8
7. Level linearily on the reference level range v 0.2 0.3 = — 50
= Wel, o
8. Level linearity including the level mnge control v 0.2 0.3 Fr_“K T
9. Tunc burst response v 0.2 0.3 =
10, Pesk C sound level v 02 0.35 .
e 3. Acoustical signal tesls of frequency weightings
11, Overload indication v 0.2 025 N
= = Meter free-field acoustic response at a tevel of' 84 dB
12. Liigh level stabiliry v 0.1 0.1
Frequency Deviation from various frequency weighting response curve (dB)
Note Pass/Fail evalualion for each parameler, (Hz) Flat Cwvight A-weight "‘“‘FP‘_”"
will be considered together from the limil and the M: | uncertainty of measurement, Limits
125 0.9 1.0 0.9 + 1.5
1000 0.1 0.1 0.1 1 1.0
S000 -1.7 =17 -1.6 5.0

QI =1512-0d-04-U20064 OF-TSI2-0d -0 206t
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Continuation of Calibration Certificate

Cert. No. : ACL23370
Job No. : VC6TACDD25

Pages
4. Electricul sigoal ests of frequency weighlings
Weighting network response with relative 1o | kHz,
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) _ . Acceplance
Flat C-weight A-weight 1
Limiis
63 0.0 0.1 0.0 +2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 *1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +2.0
4000 090 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weiglitings at | kHz
5.1 Frequency weightings ot | kHz
Anticipated Measured Devialed Acceplance
Frequency Value Value Value Limits
Weighting (4B) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 =02
C - weight 94.0 94.0 0.0 0.2
Flat 94.0 94.0 0.0 +0.2

5.2 Time weighting at | kHz

Anticipated Measured Devinted Acceptance

Frequency Value Vaolue Value Limits

Weighling (dB) (dB) (dB) (dB)
Fasf 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 00 0,1
Leq 94,0 94.0 0.0 0,1

6. Long - term stability

S1.M Display | SLM Display | Deviated Acceplance
Frequency

atinitinl at final Value Limits
Weighling (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +03

QI-1812-(1-04-020664

: Sol8
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Continuation of Calibration Certificate

CerL No, : ACL23370
Job No. : VC67AC0025
Pages  : 6of8

7. Level linesrily on the reference level rauge

Anticipated Measured Deviated Acceptance
Value Value Value Limits
{dB) (dB) (dB) (dB)
1370 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 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 1.1
129.0 125.0 0.0 + 1.1
124.0 124.0 0.0 4 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
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 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
54.0 53.9 -0.1 + 1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 =11
39.0 389 0.1 E2N)
34.0 340 0.0 x 1.1
30.0 30.0 0.0 0.1
29.0 29.0 0.0 4.1
28.0 28.0 0.0 + 1.1
27.0 27.0 0.0 + 1.1
26.0 26.0 0.0 =11
25.0 25.0 0.0 =01

QE-TS1 204040201664
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Continuation of Calibration Certificate

Cerl. No.
Job No.
Pages
8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1,1
9. Tone bursi response
Tine Tone burst Anlivipated | Mcasured Deviated I Acceptance
duration, Tb 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 8 170 117.0 0.0 10:-25
200 800 134.0 134.0 0.0 +1.0
- 2 8 108.0 108.0 0.0 1.5;-5.0
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 1.0;-25
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Devisted | Acceplance
in Value Valug, Lepeak Value Limits
Lest signal (dB) (dB) {dB) (dB)
Continuaus 133.0 1330 0.0 +3.0
QOne 1364 136.2 0.2 +3.0
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
Lest siymal (dB) (dB) {dB) {dB )
Continuvus 133.0 133.0 0.0 =20
Paosilive half cycle 135.4 135.2 -0.2 2.0
Negative half eycle 1354 135.2 0.2 £2.0

QI -TSI2-tH-(4-020664

+ ACL23370
= VC67AC0025
: 70r8
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Cert. No. : ACL23370
Job No. : VC67AC0025
Pages : Bof8

11. Overload indication

Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
80.7 9.8 0.1 +1.5

12. High level stubility

SLM Display | SLM Display |  Deviated Acceptance
Frequency ainitial at final Value Limils
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0,3

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

or any value following calculation,providing a lavel ol conlid af i iy 95 %

End of Calibration Certificate

Q1 -1812-H-04-020604
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Unh Lnder Callbrution Detalks

Measueinenl tem Souné 1 evel Meter Micmphane Class s 2

Manufacturer HION Rlicrophane Madel L
Mindel NE-42 Miconphone SN I5TTHS
Semal Number - OGB4 Preamphfiec Model  N1I-23
1%} - BRK_FE0097 Preariphfier SN 48094
R [T Inctrument Status : Used

Callbratlon Emironment and Petails

Himalorn 7
A

K/

5

Temperature 2¢

Hun

ty SO%RIN=200R11

larometnz Pressure 1013 hi's £ 10 g

Reve ved Date 20 Tecember 2023

Calibrated Dare 29 Jaruary 2024

Calibrtiun Proceduie Ihouse methond CISEM-01 Tosed un 1EC 61622-3 2010 (ectwnzoustics = Swnnd level meters = Part 3 Peraihe s
1 ocatan of Calibrmlinn Lub Acoustic
Reference Standard
Eminrrert Drand Nhadel SN Dher calideation Tracehillty
Standhrd Microphane GRAS SDAN 185273 21 Apgun 2024 GrAS
Malinfrequeney Calinuior Quest Questcal FIAG0Z 26 July 2024 St
At Girremtor Svanick Swandal @ Octnber 2024 WK Flectric

Notr

The repaned unertainty s has 0 on stendard rcertaimy multiplied by the Coverage Lactar & = 2, pros wing n level uf conlidenc

approvimacly Y5 %
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Conificate No. J4-81A0002

Ruguest No

Reg-2023-2675

Deviation frum sarious Frequency
FAST /3130 Weighling Respone curse
ST Setting A (dB} C (db) Z{dB} [z uBb 14 dhp
6311 178 <! ou pL
1251 0o 04 L5
25011, Y up 15
S0l i) ui au 13
1000 11 00 wo i 020 1)
20001k 0o al un 20
2000 i ao ug 30
B0 1k ol [ 0o S0
160 13 4 0o 5,
. Freguency and time weightings at 1kHz
LUC Setring NTD Measured Acoepasnee
UNCERTAINTY
FAST/3e138 HEF e ERR Limit
TUC Wilghrieg By 1Ry {dR} B (= dmy
A 1w 1140 no 020
. 11400 (1] nn 020 020
i 140 0o 020
LLC Setting ST Miwured Acerpaanee
UNCERTAINTY
30-1207 A REF vuc ERR Limit
ULC Time Respone (@B) wB) B) (28 [EYL]
Fau 1400 1nan 00 (10
Sk 1409 e v 020 0o
eg taan o 00
e w calizean 2 The cemificaze shall not be repn-laced execpr - Iull, = ot wr n apprisal of the Inres aive Invausest Cao 1

U SR R B R R 2

N

PRRORATEY | IS TRUMENT CALIRAT
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¥
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Pape 216
Conificate No. 2481 M022
Regoru do Ret-2023-2675
1. Incication at the calibration check frequency
Nomlnal Before AdJuk Alter Adpust Acteptasic
TAST 'A/50-120 Level e EHR Lvuc ERR Limin
Calibrater Scttieg o) {dB) (uR) (d8) (dH) (=dH)
00 Ny 112 88 1378 a0 022 nmeg on 02

Note Absulute sensinn

2. Self-gencrated noise, Microphone installed
LUC Satting
Meswured | UNCERTAINTY
TAST 30130
VL Weightisg wny (=uB)
A 165 aln

3. Sell-generated noise, Micrephone replaced by the electrica

LU Settieg
Measvred UNCERTAINTY
TAST /30-130
VLE Weighting ) (4B
A 123 olo
v 166 010
s 22 nio

Acoustic signal test of frequency weightings

ty wis cstablished by the use of Sound Culibrutor Brand SVANTEK. Medel SV 354, SN, 58079

| input signal device

[without Windscreen)

Ticuiation from varise Frogecacy Aceeptance
VUL Setting UNCERTAINTY
W ulphting Rospone enrve Lismit
FAST/ J0-119 A €« F3
” (1dm (£dR}
ST Sattig. [ 1dH) (awy
1351 05 06 06 060 t
N by Dir o uo L6 10
[ 2 01 30
07 04 -y s

The reaulis relxed ar s 1o the cem colbraied. The cerul cie shall nod b reproduced excert 1n full, wir out wrien &ppoval ¢
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7. Long Term Stability
ULC Setring, Meavured Acvpanes
UNCERTAINTY
TAST! A 30130 e Lt
ST Settisg (dR) (+d) (1B}
[R 1o
Fina 1140
[r— a0 | 030
8, Level linearity on the reference level ranjie
Anthig rataton Acrepaner
! ITAINTY
TAST A 230-1% REF [qvs ERR Limsit
STDAR @ Wty () (+am) (2 dW)
12800 135 0! (A
13200 3 on i}
1391 129 on 1
124.00 124 1240 ae 1
1ison o4
1 1 oU (R}
1e9m 103 fwn 0w (K}
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Y400 v sS40 an "
w0 K9 o0 an 1
S Bl 0 v e
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J400 “ U no (R}
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12. Overload indication
. Level linearity including the level range cantral LUC Setting Meavered
UUC Settin sTD Measared Avceptunce HAST A7 - UNCERTAINTY
L UNCERTAINTY o A AT tiue
FASEOA REF [HUS ERR Limit STD Settiag i (+amy
UUE Range {48) 1dB) Ry (= dm (=41 Paskcive one-half cacie 1395
2960 9k 62 1 R e e E.
=0 030 Nepatae oneball cycle 1204
T 140 00 Ll Daated ol
10. Tone burst response 13 igh Lewel St
ULC Serrieg STD Anticipated Meswsred Acccptance ighte by
UNCERTAINTY LUC Setting Miasared
A730-130 Toogbur Hef e ERR Ll y Arceplasce
VST 5 UNCERTAINTY
ULC Time Respoe ) (dH) [ [ (2dB) (2dily e < Limit
51D Setti
200 1260 1260 na X1 L2 1dB) (xdm)
[ B
Fa 2 1070 100 uo ~10.25 1290
Faxt
0 1006 99 .1 T 1200
Devianed
200 196 196 00 10 an
Skim 020
2 1000 1000 0 -10.-50 Note s
200 1200 1200 00 10
Maximum-permiti
s 2 o 1000 on -10,25 Function s «d
025 v 90y 01 1840 3 Uncertainty of measurement
Indication a1 the ealibratior. cheeh, s |
et upplicable
11. Peak € Sound level 2. Sel-peneraad naise. Michophon: et o il
e ath ” Acerpla N Sl reneracd matse. 3 . 3 -
UUC Settlng Anticipated Menisred UNCERTAINTY FofpRaie Sl penerased nevic, Mrphone replaced by the elecirical impot sigual des e ot applicable
3 LiN N A dmin —_—
FAST 1T/ 85141 REF vue ERR Limit 4 Acoustic vipmsl 631 of Irequeecy wergbtings at 10 1z 30 4 kit 06048
STD Sexda tany [Ty aB) (2 dit {4 duy _
" [ Moo gl st of frequency waightings 314 kN, 10 10 K11 &
Complete eycle 1364 1365 a00 kX &1 3 azndn
£ ecincal sl 16 of Pegacecy wesght g, Weightong e epee widh reliting 1
Pocive bail eyele 1354 0s2 Y 029 0 resy & relstive i | b1 v0dn
& Frequency and time werghtings at 1klls
Negatve kalf 1354 152 020 0 02040
7. Long Tomm Stabstiny
alodn
K Level lncanty o the eference fevel rarge
43048
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030dn
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03vdy
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Pages @ 108 Calibration Procedure : CP-AC-01
Calibration Certificate
Equipment : SOUND LEVEL METER Cilibration Mecthod :
Manufocturer ; RION This equipment was calibraied by follow on IEC-61672-3 (2013) Standard for sound level meter (S1.M).
] . 9 The SLM had 1ests 10 Acoustical and Eleetrical sipnal tests of frequency weighting with Anechoic chamber and Referenee
Model : NL-42 / Microphone UC-$2 / Preaniplificr NH-24 “ e e EELEnE AR
Serial No.: 00658241/ 158767 £ 58769 SndirdnSiumeis ) _ ——
. For tests resulis of caeh jlems were made by observation of cach Instiuments display and alse with S1M's display.
ID No.: DKK_FS0098
Condition of this result of calibration :
Condition As F d GOOD 1. Reference Standard Instruments :
s Found :
Instrument Model Serial No. CerL No. Due Date
Custi Wavefonn Generaloy 33210A MY4d8017076 EF-0009-24 05-FEB-25
ustomer : ALS LABORATORY GROUP (THAILAND) CO,, LTD, Wavelonn Generator 335118 MY32302742 EF-0007-24  05-FEB-25
5 Pl c s
:(04 l/HATTHAI\A}u\N 40, PHAT THAN AR AN ROAD, Digital Multimeter 334614 MY53220104 LELBP 210267 13 FEB-5
e BT R =
Bl::{\'fgf IIH,/E] THANAKAN. KHET SUAN LUANG. Digital Multitmeler 334614 MY332200%6  KELRE 200267 15-FEB-25
ANG! - 10230 THAILAND, Digital Muliimeter 34461A MY60024273 LELBP 22/0267  15-FER-25
Location : Programmable Anenualor MAT-1070 62100114 EF-0008-24 05-FER-25
4 Y iy ! ? Candenser Microphene 4180 2977900 AA-1001-24 12-Fk 3-25
Ambient Temperature: (2.0 =3 ) RC Reviewey ... Poakem | Measuring Amplificr NA-42KAI 34560495 AA300124  0S-TEB-23
Pressure (1013 +3 ) kPa A -
Relative Humidity : (500 20 ) AEREOV 4/ oy ;
A S0, Y% AFFSOVED BY ... it 2. This result of calibration was lound accurate as shown on date and place o! culibratior. for this culibrated jtem only.
- Gl le5 3. Lhis certfieate is wruceable (o the i } sysieim of unit dat:
Reccived Date : 02 JULY 2024 NEXT CAL.DATE . 11127 5 ) "
Calibration Date ; 09-10 JULY 2024 3.1 National Insliwte of Metrology (1Tiziland).
Date of Issue ; 12 JULY 202 3.2 Thailand Institute of Scientific and Teelnolugical Reseurch (TISTR).

Calibrated by : Nathakom Pisutpeicn

Approved by : : - ’g/u"

( Thanakul Petchurii )

This centificale is issued in aceordance wiln the requirements ot ISOTEC 17025 standard, may nol be reproduced

ather than in full, exeept wath the prior writen approval of

the heed of Calibration Laboralory.

i
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Summary of Measurement Result ;.

Cert. No. : ACL24226
Job No. : VC67AC0119
Papes : 3ol

Uncertainty Mazimum-permitied
Parameter uncertainty of
(dB)
measurement (A1)
1. Absolute sensitivity ¥) N/A
2, Sell-gencrated noise 0.2 N/A
3., 1 signal tests of ighting
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz o4 kHz 0.3 0.6
For >4 KHz 0 10 kllz 0.3 0.7
For > 10 kHz 1o 20 kHz 1.0
5. Freguency ond vime weightings at | kHz 0.2 02
6. Long - (erm slability 0.1 0.1
7. Level lincarity on the reference level ranpe 0.2 03
8. Level linearily including the leve! range control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 02 0.35
11. Overload indicali 0.2 0.25
12. High level swbiliy 0.1 0.1
. . AT
SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY SITHIPORN,
&51- 2511 Sinnthorn Reacl angbut Bangplud fanghok 16700 Thaiand associates q
Tol +362433 033 Ema. calibraton@sithiphorn com ::-;“;“Lm
Cert No. : ACL24226

4. Electrical signal iesis of frequency weightings

Frequeney Deviation from various [requency weighting response curve (di3)
(2 Fla Crweight A-weight Acctpizpes
Limils
63 0.1 0.1 -0.1 2.0
125 0.0 0.0 -0.1 1,5
50 0.0 0.0 0.0 11.5
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 13.0
8000 0.0 0.) 0.) 5.0
5, Freguency and Lime weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviaed Acceplance
Frequency Value Value Value Limits
Weighling (dB ) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 =0.2
C - weipht 94.0 94.0 0.0 =02
Flal 94.0 94.0 0.0 +0.2
5.2 Time \\.:iphli_l!E w1 1 kHz
Anlicipated Measured Deviated Aceeptance
Frequeney: Value Value Value Limits
Weightin (dB) (dB) (d8) (a8)
Fast 9.0 94.0 0.0 ={0.1
Slow 94.0 94.0 0,0 = 0.0
Leg 94.0 94.0 0.0 201
6. Long - term stability
SLM Display | SLM Display |  Devinted | Acccplance
Erequency atinitial at tinal Value Limits
Weighiing (dB) (dy) (a3} (dn)
A= weight 94.0 94.0 0.0 103

Weighting network response with relative to | kHz,

Job No.
Pages

=AAL.

SITHIPORN ASSOCIATES CO,, LTD.
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CALBLATION I8
Cert. No. ACL24226
JobNe. : YC67ACO119
Page : 40f8
Resultof calibration .
1. Absolute sensitivity
Referenee Measured Acceplance
Acoustic Signal Value Deviation Limiz
[dB ) (dR) (B ) (dB )
93,9 (91.94) 93.9 0.0 0.3

2. Sclf-gencrated noise
2.1 Monmal west

Measnred Value

(dB)

15.6

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

Frequency Weighting

Weighling (4B}

A - weight 11.2

C - weight 17.4
Flat 23.2

3. Acouslical signa) lesis of frequency weightings

Meler [ree-field acoustic response nta level of 84 dB

Frequency Dieviation from variows frequency weighting respormse curve (dB)
(hzk Flut Coweight | A-weight AC:::_:::“
125 04 0.5 0.5 +15
1000 =01 -0.1 -0.1 =10
8000 -1.3 =14 -1.4 +5.0
7z BS
I } b
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,
4514511 rinthorn Road Bangbumru gangplud, Bangkak 10700 Thalland associates ]
Tol 45624338531 Email: calibranon@sithiphorrcom NEETERAE 10T
CALIMRATION 0¥
Cert, No, : ACL24226
Job No. : VC67AC0119
Puges  : 6ol8
7. Level lnearity on the reference Ievel range
Anticipated Mensured Deviated Acceptance
Value Valye Value Limits
(dB) (dB) (dB) (dB)
1372.0 137.0 0.0 £ 1.1
136.0 00 + 1.1
135.0 o0 +1.
134.0 0.0 LI
133.0 0.0
132.0 (1)
131.0 0.4
129.0 0.0
124.0 0.0
1190 0.0
114.0 0.0
109.0 0.0
104.0 0.0
99.0 0.0
94.0 0.0
89.0 0.0
84.1 0.1
79.0 0.0
74.1 0.1




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN
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CerL No, : ACL24226
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Papes @ Tof§
8. Level lincarity Including the level range control

Anticipated Meusured Deviated Acceprance
Runge Valuc Value Value Lirnits
(dB) (dB) {dB) (dB)
Aula 94.0 94.0 0.0 *1.1
9. Tonc burst response
Time Fone burst Anticipated Measurcd Deviated Acceptance
duration, 'Th Cyele Value Value Value Limits
Weighting | (ms) (dB) (dB) (dn) (an)
0.25 1 108.0 107.9 0.1 1.5:-5.0
Fast 2 B 117.0 117.0 0.0 1.0:-2.5
200 400 134.0 1340 0.0 =1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
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 10:-25
200 S0 128.0 128.0 0.0 +1.0
10. Peak C sound Jevel
Number of eyele Anticipated | Measured Deviated | Acceptance
mn Value Value. Lepeak Value Limits
Lest signal (dB ) (dB) (dB) {dB}
Continuous 133.0 133.0 0.0 =3.0
One 1364 136.4 0.0 =3.0
Number of cyele Anticipated Measured Deviated Acceptance
in Value Value Value Limits
st sigmal [ dB (dB) {dB) (dB)
Contnuons 133.0 133.1 0.1 +2.0
Positive half cy. 135.4 135.2 -0.2 220
Negative hall cyele 135.4 1353 0.1 +2,0
.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIRORN

451-231/t smnthorn Reco, Sangow Ty Dangpiud Bangok 10755 Ihatana
Tel ~65 24335 31 Email ; ealibraiong s thahorn zom

Cert. No, : ACL24095
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-21/ Micraphane UC-52 / Preamplifier NIL-21
Serial No.: 00376364 / 71486723142
1D No.: RYG_FS0012
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (1HAILAND) CO., LTD,

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

Location : = >
.
Ambient Temperature : (23043) e 'M'I/(//ﬁﬂ%
Pressure : (1013 +3) kPa {G i
Relative Humidity = €500 £20) Yo b s
el el ge
Received Dute : 19 JANUARY 2024
Calibration Date : 25-26 JANUARY 2024
Date of Issue : 29 JANUARY 2024
Culibrated hy : Nathakom Pisutpaisan
Approved by : 7 w/ =
{ Thanakul Petchurai )
This certil is issucd in with the ol [SOIEC 17025 standund, may not be reproduced

ather thar in full, except with the prior writien approval of the head of Calibration 1.aboratory

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4Sk4B1 Sirinthorn Retid Jangbumn:, Bangpiur Bangkok 07
10143624338/31  [mail: colisration@sthiphorn com

SITHIPORN)

20 Thailand associates

CAUBRATION 0394

Cert. No. : ACL24226
Job No. : VC67ACOITY
Pages  : 8of8

11. Overlosd indlestion

Measured value ( dB )

Deviated Aceeplonce
Positive Negarive Value Limits
one-half eycle | one-half cycle {dB) (dB)
89.5 89.7 0.2 £).5

12. High level stahility

] SLM Disptay | SLM Display |  Deviated Acceplance
Frequency ititial at final Value Limits
Weighting (dB) (dB) (dB)

A - weight 137.0 0.0 +0.3

The reponed uncerainty is based on a standard wneerainty multiplied by coverage factor & =2

uruny value following caleulation,providing a lavel ul eonfidence of approximalely 95 2,

End of Calibration Cerlificate

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

461-451/l Lirinthorn Roae Bangbamru Bangplud, Bangkot. 1070 Thalana associates -

. [STaL 0 ST
56 ] i i
Tol 46074338331 Email calvraticn@silhipharn com, ok

Cert. No, : ACL24096
JobNu. : VCE7ACD058

Pages i 2ol9
Calibration Procedure CP-AC-02

Calibration Method :
This equipment wus calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM liad tests 1o Acoustical and Eleclrical signal tesis of frequency weighting with Ancchoic chamber and Reference
Standard Instruments,

For tests resulis of each ilems were made by observation of cach Instruments display and also with SL.M's display.

Condition of this result of calibration :

L. Reference Srandard lnstrumenls :

Instrument Model Seriul No, Cert, No. Due Date
Waveform Genertor 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
Digitl Multimeler 3361A MY53220104 EiL.BP 3040266  13-FEB-24
Digital Mullinieler 33461A MY53220076 EEL.BP 29/0266  13-F1.13-24
Digital Mulimeler 34461A MY60024273 ELL.BP 31/0266  14-FEB-24
Prograinmable Auenuator MAT-1070 62100114 EI-0011-23 0B-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplilier NA-2ZKAI 34560495 AA-3002-13 14-F1B-24

2. This result of calibration was found accurnic 2s shown on date and place of eslibration for this calibrated item only.

3. This certificate is traceable 1o the i i system of unit muintained at :
3.1 National Inslitute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and ] echnological Research (I1STR).
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Summary of Measurement Result ;. Result of calibration ;.
1. Absolute sensitivity
Uncertatnty Maximum-permitied Reference Measured Acceplance
Parameter @B) uncertainty of Acoustic Signal Value Devialion Limit
measurement (dB) (dB}) (dB) (dB ) (dB)
1. Absolule sensilivity 0.2 N/A 93.9 (93.98) 93.9 0.0 203
2, Sclf-generated noisc 0.1 N/A
3. Acoustical signal lests of freq igliting 2. Sclf~generated noise
125 Hz 03 0.6 2.1 Nannal test
1000 Hz 0.3 0.6
000 T1a 5 0 Measured Value
< : : (dB)
4, Electrical signal tests of frequency weightings 26,2
For 10 Hz 10 4 kHz 0.3 0.6
For>4kliz10 10 kHz 03 0.7 2,2 The microphone ol the sound level meter was replaced by electrical signal input device,
For> 10 kHz 10 20 K[z - 1.0 Frequency Mcasared valus
5. Frequency and time weightings at 1 kHz 0.2 0.2 Weighting (dB)
6. Long - term stability 0.1 0.1
— A = weight 22.9
7. Level lincarity on the refereuce level range 0.2 0.3
—— 5 C - weight 242
8. Level lincarity including the level range cantral 02 0.3 o 275
Flat f
9. Tone burst response 0.2 0.3 -
10. Peak C sound level 02 0.35 L o
1. Overload indication 02 035 3. Acousticel signal tests of frequency \nclghhngj l i
) o ) el of8d
12. High lovel swability ol 0 Meiler free-licld acouslic responsce at a level of 8
Frequency Deviation from various frequency weighling response curve (dB)
(Hz) " Acceptance
Ulat C-weight A-weight N
Limits
125 0.2 0.3 03 1.5
1000 0.1 0.1 0.1 1.0
8000 0.5 0.6 0.6 +5.0

-y _ 7 L

SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN
451-451/) Sinnthorm Road, Bengibumi, Bungplud, Bangkok, 19700 Thailand associates g 43k-a51/1 sinnthorn koud, Bangbummns Bangplud Bangkok 10700 Thailand associates. ’ }J‘ :
Tol 6524338331 Emai : cafibration@sithiphorn cam pcTRg [al+662433833)  [mo  calibralon@sithiphorn om e
Cerl. No. : ACL24096 Cert. No. : ACL24096
JobNo. : VCGTACDO0S8 Jobs Ne. : VC67AC0058
Pages : 50f9 Pages  : 6of9
4. Elecirical slgnal tests of frequency weightings 7. Level liucarity on the reference level range
Weighting network response with relotive 10 1 kHz.
Frequency Deviation from various frequency weighling response curve (dB) Anticipaled Mcasured Deviated Aceeprance
(H2) Fiat Coweight R e Acceplance Value Value Value Limils
Limits (dB) (dB) (dB) (dB)
o3 i 00 ol = 1350 135.0 0.0 1l
125 00 0.0 -0.1 1.3
134.0 134.0 0.0 =1,)
250 0.0 0.0 -0.1 =1.5 1290 129.0 00
500 0.0 0.0 -0.1 1.5
To00 00 00 50 = 124.0 124.0 0.0
2000 o1 o1 00 20 119.0 119.0 0.0 + 1.l
4000 0.1 0.l 00 +3.0 1140 140 50 AL
5000 0.1 0.1 01 5.0 1090 10%0 50 HE
104.0 104.0 0.0 al
99.0 99.0 0.0 Bl
5. Frequency and time weightings al 1 KHz 94,0 94.0 0.0 ]
5.1 I'requency weightings at | kHz 89.0 89.0 0.0 +1.1
Anticipared | Measured | Deviated | Acceptance 840 840 00 2Ll
Valee Value Value Limits 79.0 79.0 0.0 211
1d8) tdB) (dB ) (dB) 74.0 740 0.0 1.1
94,0 94,0 0.0 : 02 69.0 69.0 0.0 =11
H.0 94.0 0.0 £0.2 61.0 64.0 0.0 =11
94.0 94.0 0.0 =02 59.0 59.0 0.0 1.1
54.0 54.0 0.0 =1.1
5.2 Time weighting ut | kKHz 9.0 49.0 0.0 1.1
Anlicipated Measured Deviated Acceplance 44.0 44.0 0.0 =1.1
Frequency Value Value Value Limils 39.0 339 4.1 =1.1
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 £ 0.1
Leq 94.0 54.0 0.0 +0.1
6. Long - rerm stability
SLM Display | SLM Display | Devimed Acceprance
Frequency at imitial ar final Value Limils
Weighting idB) t4B) 1dB) (dB)

A - weight 94.0 94.0 0.0 =03 W‘/
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Cert. No. : ACL24096
Job No. : VC67ACDDSR
Pages  : 7of9
8. Level lincarity including the level range cuntrol
Anticipated Meusured Deviated Accepinnce
Range Value Value Vulue Limits
(dB) (dB) {dB) (dB)
130 94.0 94.0 0.0 =01
120 94.0 94.0 0.0 aLl
1o 94.0 94.0 0.0 il
100 94.0 94.0 0.0 =11
90 94.0 94.0 0.0 +].1
Level linearity on cach leve) range
Anticipated Measured Devialed Acceplance
Range Value Value Value Limits
(dB) (dB ) (dB ) (dB)
130 41.6 41.9 0.3 +1.1
120 320 31.9 -0.1 =1.1
9. Tone bursi responsc
Time Tone burst Anticipaled Measured Deviated Acceptance
durntion, Th Cycle Vulue Value Value Limils
Weighting {ms) (dB) 1dB) (dB)
0.25 1 108.0 107.9 -0.1
[Fast 2 8 117.0 117.0 0.0
200 K00 134.0 134.0 0.0
S 2 8 108.0 108.0 0.0
200 K00 127.6 127.6 0.0
025 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45k45)fi Sinnthom koad, angbumru. Bangplud, Banglox, 1370C Thaland
Tol +68 243363 Email co braton@sitkiphorn com

SITHIPORN,

asscciates

NALTIE 10
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12. High level siability

Cert. No. : ACL240%6
Job No. : VCGTACO0S8
Pages : 9of9

SI.M Display | SLM Display Devinled Acceptance
Frequency at inidal at final Vulue Limils
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 1370 0.0 =0.3

The reported uneeriziny is based on a standard uncertainty multiplied by coveruge laclork =2

or any value following caleulation providine a luvel of confidence of approximately 95 %

End of Calibrutiun Cerlificute
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10. Peuk C sound level

Number of cyele Anticipated Mecasured Devialed Acceplance
in Value Value, Lepeak Value Limils
Lest signal (dB) (dB) (dB) (dR)
Continuous 130.0 130.0 0.0 +3.0
One 1334 132.8 0.6 +3.0
Number ol cyele Anticipated Mcasured Deviated Acceplance
in Value Valie Value i
Lest sipnal (dB ) (dB ) (dB)
Continuous 130.0 130.0 0.0
Positive hulf eycle 1324 132.1 0.3 12,0
Negative half eycle 1324 1321 0.3 20
11. Overlond indication
Measured value { dB ) Deviated Aceptunce
Pasitive Negative Value Limits
one-halleyele | one-hall eycle (dp) (dB )
89.3 R93 0.0 =15
> AT -
e s L e LS A et e e e e St~ A
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-IAPAN)  foimirt,

CORPORATE SERVICES 3: "MENT CALIBRATION AND TESTING SERVICES St ._“_I
12 IPATTANAKARN ROAD SOL 18, SUANLUANG, SUANLUANG, IANGKUK 10250 o
Fes

T 0-2717-3000-24 FAX 0-2710-0384

NSC-TELTSITas
EALIBRATION 002

Certificate of Calibration Certificate No : 24PH145

Page: icf2
Equipment ; Lux Meter
Manulacturer: Tanniars Thiz eeriicate may not o rearoduced ofher than n ful
- ©excepl wilh tha prior weien approval af the head of
odel : TM-201L Corporale Services 3 Equipment Calibration and lesiing Services
Serlal No.: 190702490 4
ID No: RYG_FS0471

Condltion As-Recelved: Used llam

Recelved Date: 12 March 2024

Callbration Date: 14 March 2024

!6/5/ﬁ

Submitted by:  ALS Laboratory Group {Thatland) Co. g =~ =

Relerence: 2403-0392WSC meilo0)
Amblent Temperature: | 23 1 2) °C
Relalive Humidhy: (s00t 5% 104 Phatlhanakan 40, Phaithana«an Rd.,
Khwaerg Pralthenakan. Khel Suan Luang
Bangkok 1025C Thailand

Procedure used:  Calloral on were congucted using calibration proccaure No CP-PHOT based on unerse square law techniqua,

Condillon of this result of calibratign

1 Referance standards instrumanss

Instrument Model Serlal No. Cortificate No. Due Dae
1) Phetomelry & Encorder LMguide 9,6 m 120RCO03 DL-006¢-22 20 Jut 2025

2) Lum naus miensily stundard amp OL FEL-U F-1543 TP-1030-23 08 Jun 2024
2.This resul of callbration was irade on recuesicd at tne pait specified by cusomer.
3Test Equpment - Pregrammable VollagerCumun: Source ( Model  OL83A. N : 16221284
4.Test Equipment * Niumunance Moter {Model 51002 SN . 080129 )
5.The corlificale 1s vahg oaly le 1na lem calibrated on date arc place of calibration,
6.This Cert licatian Is lractablo 1o the Intemational System of Unit maintained l'reugh'-
~Nalicnal Institule: af Motro.ogy Tha and (NIMT)

-Natoral Inslilute of Melrology (Thailand), NSG-ONSC Accredited Nu. Calivarion 014e

Callbrated by :
Issue Date :

Hiva Nias
18 March 2024

Approved Slgnatory : e
[ 1Phalinee Prabpaipal

| 1 Wanlop Larpkem

| Nuntavat Khamchar

n 0337449
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JNRANATUL ASSOCIATT S GO S0/IEC 17025:2017 y.
NSC - TSI - TIS 17025

NSC-TSKTIS 17025
CALIBRATION 0367 CALIBRATION 0367

i

“olo,

HIRANATLN ASSOCIATES COLLD

Jraratee Lswocates Co. Lid
611415, 67735 34
Fescruaser 2,0/1 A Waitapes Bitgr opa. Temperature mrasutement labocotary

Continuation of Certificate of Callbration Number CDT-016-67 Page 2 of 2 Pages

Bangbok 16530 (Thatans) Calbearen serices depanment
T I AAR
Mo -1 43097253

Fma o ca mraloe @) ianoe cam

Weds - vwn jimnatercom Bepult of Calibratin: Without Adjustment  [Z Wilh Adjustment
CERTIFICATE OF CALIBRATION cmamnmge 0=
Functlan:
Certificate No.  : COT-036-67 Pege 10l 2 Pages Table 1: This equlpment was connected with wet bulb probe Model HP3201.2 5/N: 18009587,
Dimension: Dlameter 3.3 mm. Length 170 mm
MEASUREMENT ITEM  Heat Stress Monitor Calibration procedure: - —-
MANUFACTURER < Delta GHM The temperature calibration wa aone by Immersion Depth Standard Reading UUC Reading Error Uncertainty
MODEL/TYPE . HD322 InHowse colibrolon mathod o5 \Wi-CL-001 {mmj el (4] (4] o
i aczording to comparison mezhod wiM standard — 2 S
[JERIACRUMBER S23000710 digital temperature indicator and standard a0 20050 201 0099
1D NUMBER < RYG_Fs0221 remperature probe  The temperature scale use 0 25002 251 0099
CONDITION AS-RECEIVED  Used ftem was based an ITS 50
CUSTOMER + ALS labaralory group (thalland) Ca., Ltd b 20,040 300 0,099
104 Phatthanakan 40, Phatthanakan id, Traceabiliny: 80 35035 350 0099
Kirvraeng Suid Lusig, Kvet Susn Lesng. The measurement resulls are troceable to the 80 0026 a0 0095
Bangkok 10250 Thailand internatsanol Sysiem of units (Sl through 5 ==
Hoiora st of Metloy Traien? n;nw) Table 2: This equipment was connected with Globe thermometer probe Modsl: TP3276 2 5/N: 15015967,
) Ceriicol, nunber  T1:0035:237 ycenticaty Dimension: Dlameter 3.3 mm. Length 205 mm.
RECEIVED DATE :11Jan2024 e fintor.as imension: e e
MEASUREMENT DATE +11Jan 2024 e - —
ISSUE DATE $17Jan 2024 Reference Used During Calibration: Oepth  Stndard Reading ULC Reading fror
2 Stendord Tempeeature Probe (mm} ra ra o)
Modet: ST5-100 AS00, Sena! No 66768209, = - L BT A ——————
ENVIRONMENTAL CONDITIGNS: Duednte: 28 Mar 2024 110 20049 00 00
] i R 2 Digitof Temperature tdicoror
Amblent condition i the laboratory are 2 fllow: . e e S 10 25002 0 0o
Temperature :230£30 & 00531 Due date. 14 Sep 2024 110 30040 uo o0
Relative Humidity 1550150 ®H 110 35034 x0 00
Uncertainty of Measurement: . 200026 00 fen

The reported uncerainty of measurement 1 — ————
Lased or. the stondard uncertainty multighed by
o coveroge factor k=2, Which for o normoi
distabution  corresponds  fo & covernge
probabiny of opproximately 95% The standard - .

NOTED: The certificate is valid only ta the item colibrated on date and piace of calibration.

Table 3: This was connected with
Dimenson: Diameter 14 mm. Length 150 mm.

probe Model: TP3207.2 5/N: 15015492

TABULATION OF RESULTS: m:'nael"5'11::Ssg:f:a7::;7:::;:,:::::;:?2 Immersion Depth mﬁnr‘ﬂ i Rrading UUC Beading Error Unzelnalng
The table on next page give the measured values Guide 1o the expression of uncertoty tmm) cc rel ra ra
. measurement’ 75 My NeF 30,045 T2 ] 0z onoe
75 25,042 251 01 0058
2 35, 30040 300 0.0 o098
it 35034 349 -01 0095
75 40026 05 01 0.095

UuUC™ Lt tnder Ca bration

y ***End of Certificate of Calibration™=*
] J.' | Ny

Callbrated by:

ClMr. Sarawit Thachalad

M littrapom Lertsomphol
M Ruargrsmps Phoamm o=

| Approved signatory: !
i R, Parinya Booncharoen
Calibratian Department Manager

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

TIRANATEIT ASSOCIATI S COLLTD ISO/IEC 17025:2017
NSC-TISITIS 17025
CALIBRATION 0367

= AN NAC

/) - JTRANATIL ASSOCIATL & CLLET D,
NSC-TISI-TIS 17025
CALIBRATION 0367

brenatee Atsirates Co Lo

631215, 67 1435

1,Re Wattapen Banghoce
}

Temperature meosurement laboratory
Cafibration services deportment

Continuation of Certificate of Callbratlon Number CDT-017-67 Page 2 of 2P,

Emis <3 22 urlion@granstee com

Wehsic wws franates caw Result of L.

fos; (% Without Adjustment 0 With Adjustment

Catbration Rangs:  20-40°C

CERTIFICATE OF CALIBRATION

Functlon:
Certificste No. = €OT-017-67 Page 1 of 2 Pages "~ Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 $/N: 18009588
Olmenslon: Dlameter 3,3 mm. Length 170 mm
MEASUREMENT ITEM eat Stress Monitor Colibration procedure: = —— S
MANUFACTURER elta OHM The temperature calibration was dare by Immerslon Depth $tandard Reading UUE Reading Error Uncertalnty
MODEL/TYPE D322 In-Hause calibration wthod @r WRCL-0DZ [mm} ra ra ra ra
SERIAL NUMBER 15000718 ;‘-ﬂ.-z:l.imly 5 “:":T-m":m:h"d:" mnda: I 20083 201 00 ones
10 NUMEER \YG_Fs0222 temperlure prabe The temperature scoie use BO 25 045 251 0- 0039
CONDITION AS-RECEIVED :Used item was based on IT5-501 4
CUSTOMER + ALS laboratary group (thailand} Co., Lid o 30,010 30.1 0.5 0099
104 Phatthanakan 40, Phat o R, Troceahibty. B0 35039 @il 01 0099
Kinwaeng Suan Luang. Khet Suan Luang, The riasumament fe Wty i bracestic fo the a0 40030 a00 00 ooss
Banghok 10250 Thailand intemaucnal system of units (Sl Hirough
Nullfml Instiane of Merology Thowond INIMT) Table 2: This equipment was ronnected with Glabe Ihermometer probe Mode!: TPA276 2 5/N: 200195638
RECEIVED DATE +1113n 2024 ﬁ:ﬁ:"”;}‘o"“”; 003025 Corifieglg Dimension: Diameter 3,3 mm. Length 205 mm.
MEASUREMENT DATE 2 fan 2024 S—
ISSUE DATE :17 Jan 2024 Reference Used During Callbration: Degth Standard Reading UUC Reading Error Uncertainty
1. Standard Tempe Beane (mm| icl o el el
Modt - F. " =
ENVIRONMENTAL CONDITIONS: 10 20053 21 01
Amtent conditlan in the laboralory are as follow: 110 25045 FER] 02
Temperature 1230430 iG 110 30040 303 03
Relative Humidity 15502150 %RH 110 35038 3 03
Uncertzinty of Measurement: 10 £0.030 203
The reparted vncertainty of measurement s - —_—
NOTED: The certificate is vafid only to the iiem ealbeated on dotegnd ploce of calibeation. bosed on the stondard uncerainty mu'ipled by Table 2: This - probe Modal: TP3207.2 §/N: 15015496,

ke ' g
POl Cog, (g Dimension: Diameter 14 mm, Length 150 mm.

distribution  corresponds  to @ coveroge
probabuny of opproximotely S5% The stordord - e
TAGULATION GF RESULTS: Hititoon P iioe 6o vt o mewaremen s mpanion eoln, . SMQIIERIL]  (Uiperes oy
The table an next page give the measured values - Guide lo the expression of uncertaity 2
w, measurement’ 75 N g 20053 w2 o 0099
" 75 25045 251 0D9%
25 30040 300 0099
i1l zs 75 35039 s 089
o 40030 358 - 0093

nit Under Czhbration
: The reported uncertainty of measurement 15 0.14, based on standard uncertainty multiplied by a coverage factor k=2 14
_——— p praviding a level of confidence of approximately 95%

| - I
4 L ~**End of Certi ion®®*
Calibrated by: | F 1 /l ~ Approved signatory hds  Certifiate of Gabration
M- Sorawit Thachalad | R B, Panimya Boandhataen

T Wiss Siztraporn Lertsomphol ; . Calibraticn Deaartment Manager

M sa Ruangrumpai Phoommit - - |

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT !N FULL UNLESS PERMISSION FOR REFRODUCTION HAS BEEN DBTAINED
I WRITING FROM THE LASORATORY
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Actredited calibration loboratory

HRANATIE ASSOCIATT S COLLTD SOAEC 17025:2017
NSCTISETIS 17025

Jromaten Assotutes Co g CALIERATION 7367,

(311415671235

Petchusem . (% e W, Bingeoere Temperature measurement laboratory

Bargex 166011 siand) Calibration services deportment

0812
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Webine www Manatee tom

NSC = TIS1 = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Centificate No. ; COT-056-67

MEASUREMENT ITEM : Heat Stress Monitor

MANUFACTURER :Defta OHM

MODEL/TYPE 1HD322

SERIAL NUMBER +15006720

1D NUMBER +HYG_FS0224

‘CONDITION AS-RECEIVED < Used ltem

CUSTOMER + AlLS laboratory group (thailand) Co., Ltd
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang,
8angkok 10250 Thalland

RECEIVED DATE +12 Feb 2024

MEASUREMENT DATE +16 Feb 2024

ISSUE DATE :20Feb 2024

ENVIRONMENTAL CONDITIONS:

Ambient candition in the laboratory are as follow:

Temperature 123.0£30 't

Refalive Humdity 15504150 %AH

NOTED: The certificote is valid only to the item calibroted on dote and place of cofibration

Hoglonn, P

Y

L omhm

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

i _.—_j* o '|

FIRARATI. ANDQELENS (04,

Calibrated by:
DM Sacawh Thachatad |
7 Miss hatraporn Lertsomphal

= Mia Ruangrumpal Phoommil

Apgroved sigatory. -

Page 10! 2 Pages

Cofibrotian procedure:
The temperuture colibratron was dane by

in House calibrotion medhod os  WI-CL-ON1
occording to comparison methad with s:andard
dygital temperatwe jndicatas and stondard
tempesalure peobe, The temneralue 1o wir
was based on 17590,

Traceabiity:

The méasuremen results are traceable o the
ternatonal system of unhs (SI) thiough
National Insutute of Metralogy Thaiand (NIMT)
Certificate "pumber. TT-0038-23. Certijcate
numbes ER-0101-23

Reference Used During Calibration:

1 Standard Temperature Probe

Madel STS100 A500, Senol No. 667682-09,
Due dote: 8 #or 2024

2 Digitol Temperature indicator

Mode! DTI-1000-A MK 1|, Serial Na. 671407
00591 Due date. 14 Sep 2024

Uncertminty of Measuremsent:
Tne reported uncenzinty of meairement o
based on the standard uncertainty multiphed by
a coverage foutor k<2, Whick jor a normal
dsirlbution correspands to o coverage
prubobiity of approximately 95%. The stondurd
uncertainty has been derermined In aecordance
with the GUM ‘Evalustion of meosurement dsla
- Guide tu the expression of uncenainty in
measurement’

sonchatoen
Calibration Department Manager

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

IN WRITING FAOM THE LABORATORY

#ecredrted calibration taboratory
i 1SO/ILC 17025:2017
NSC-TISKTIS 17025
CAUBRATION 0367

Temperature measurement laboratory
Calibrorion, services deporrment

SC-TIS1- TS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No.

: CDT-011-67

MEASUREMENT ITEM +Heat Stress Monitor

MANUFACTURER :Della OHM

MODEL/TYPE 1HD322

SERIAL NUMBER 115020724

1D NUMBER +RYG_FS0228

CONDITION AS-RECEIVED +Used ltem

CUSTOMER + ALS Taboratory group {thalland) Co , Ltd
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand.

RECEIVED DATE 105 Jan 2024

MEASUREMENT DATE 108 Jan 2024

ISSUE DATE :09ian 2024

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory arc as follow:

Tempcerature 123030 C

Relative Humidity 5502150 %RH

NOTED: The certificate is valid anfy to the item cofibrated an date and place of colibration

TABULATION OF RESULTS:

The table 01 next page gve the mediured values

Hlorefiomn

ih o5

Callbrated by:
M- Socawlt Thachalud

3 Mhs littraporn Lertsomphol
= M 5 Ruangrumpa Phoomm it i

e

Epproved ugnatory

Page 1 of 2 Pages

Calibration procedure:

The temprrature calibrotion was done by

in House cahbrotion method as  WhCL 001
aczording to comparison method with siondard
gl Impentue ndcato. and 3
temperature probe The tomaeroture stoie use
wes based on {T5.90.

Troceahilty
The measurement results ore Iraceable to the
wolernational system of wmts (S through
Natianal institwze of Metrology Thoilana (NIMT)
Certificate number.  (1.0035-23, Certificate
rumber: ER-0101-23

Reference Used During Collbration:

= Standara Temperaiure Prope

Mcdel: STS-100 ASD9, Seril No.: 667682 09,
Due date: 28 Mar 2024

2. Digrtai Temperoture lodicator

Model DTI 1000-A MK Ul Senal Na. 671407
00591 Duc dote 14 Sep 2024

Uncertainty of Measurement
The reparted uncertamnty of measurement s
kased on the stgnoard vncertainty multighed by
o coverage jaclor k=2, Which for o normal
otnbution  coresponds o 0 cavercge
probabiity of apprommately 95% Tne standerd
uncerlamty has been determintd m accordonce
with the GUAS ‘Evaisatiun of megsuremen: dora
Guide ta th expressian of uncemomly in
measurement’

./'“I —/\‘
—fin7 <

Mr, Paninya Booncharaen
Calibration Department Manage:

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

IN WRITING FROM THE LABORATORY

NAC

JTRANATIT ASSOUIAT LS COLTTD
Continuation of Certificate of Callbration Number CDT-056-67

[Z Without Adjustment 3 With Adjustinent
Calibestion Range:  20-4D'C
Function:

Table 1: This equipment was connected with wet bulb probe Madel: HP3201.2 S/N: 15015854,
Dimension: Diameter 3,3 mm, Length 170 mm.

UUC Reading Error

Page 2 of 2 Pages

Depth i Uncertalnty
{mm} o ra el rc
e w04 187 04 0089
80 25054 247 04 9099
80 30041 29.7 03 0.099
20 35032 347 03 0099
30 40.020 36 ) 04 0.099

Table 2: This equipment was connected with Globe thermometer prabe Model: TP3276.2 5/N: 20008279,
Dimenslon; Diameter 3,3 mm. Length 205 mm.

Depth UUC Readim Eror

Uncertalnty
{mm) ek rey ra re
TS 20054 0.1 00 D0%s
110 25055 54 0o 0098
110 30,041 3l 01 0093
110 . 5032 EEY 01 0099
e 1090020 02 92 e SO09S—

Table 3: This was connected with
Dimenion: Dameter 18 men. Length 150 mm.

probe Model: TP3207.2 5/N: 15015498,

Immersion Depth

Standard Reading UUC Reading Errar Uncertalnty
fmm) (o] =] e re
75 e, ™ 203 0z - 009y
75 252 0.1 0,099
75 301 0.1 0099
75 350 0.0 0099
5 199 01 0099

UUC®: Unit Under Callbration

***End of Certificale of Calibration*"*

! mANANZ ASSXANDE 00 1T

NAC

JIRAN AT L ASSOCIATI Y COLLTD
Contlnuation of Certificate of Callbrallan Number CDT-011-67

Hesuh of Calibeation: (£ Without Adjustment ] With Adjustment

nange;  20-407C

+ This equipment was connected with wel bulb probe Model: HP3201 2 /N: 15003276,
Dimension: Diameter 3,3 mm. Length 170 mm.

Page 201 2 Pages

)mmersion Depth  Standard Reading UUC Reading Ermor Uncertalnty
{mm] el re g el
80— 20058 01 T = n0es
80 25050 50 on o3y
8c 30044 300 oo a0ss
BO 35037 350 oo 0039
a0 _ aposs 400 ) 00 0099

Table 2: This equipmenl was connected with Globe thermometer probe Modef. TR3276 2 5/N: 15028450
Dimension: Diameter 3.3 mm, Length 205 mm.

Immersion Depth Standard Bvading UUC Reading Error Uncertainty
tmm) ra ra ia ra
110 20058 o1 0o 3 o0ss
110 25050 251 01 009
110 30044 301 01 0039
110 35037 M 01 o099
110 499‘34 401 61 003y

Table 3: This was connected with probe Model: TP3207.2 S/N: 15031951
Dimension: Diameter 14 mm. Length 150 mm
immersign Depth Stangmrd Reading UUC Reading Ervor
[mm} Lx] re (4=]
3 o0 207 01
7 25080 251 00
k& 20044 300 0.0
b ¢ 349 01
5 40.035 398 -02

UUC*: Linit Under Calibration

End of Certificate of Callbration™=*




NAC TR NAC

FRANATI L ASSOCIATE S COLLTD 1S0/1E€ 17025:2017 RAN AP NSO e RO,
NSCTISETIS 17025
1 araten Assxcutng Co 10 CALIBRATION 0367 CALIBRATION 0367
ois12 16 67/3535
rehste Al ek e o, Temperatuge measurement iabarelory, Continustion of Certificate of Callbration Number CDT-057-67 Page 2 ot 2 Pages
b XM Calibrotion services department.

[P ST
w2 cacs Seaboe@)ranales com

il Bl of Catibrath

[ Without Adjustment T \With Adjustment

{

CERTIFICATE OF CALIBRATION Salibtation Rang:: 20-40°C
2P Function:
Certificate Na.  : COT-057-67 Page 1of 2 Pages Table 1: This equipment was connected with wet bulb probe Modet: HP3201.2 §/N: 15015841,
Dimenslon: Diameter 3,3 mm. Length 170 mm
MEASUREMENT ITEM  Heat Stress Monitor Callbrotion procedure: e - e
MANUFACTURER . Delta OHM The temperaiure cafilnalion was dane by Immersion Depth Standasd Beading UUC Reading Error Uncertalnty
MODEL/TYPE LHD322 In-House colibrotian medhod ws WI-CL-001 {mm) ra el [i(] ra
e ——— occonding to compasison n ethod with stondard e, I . it . .
1D NUMBER B YG_£50226 digital temperatuie ndicalor gnd stondord BO 20054 200 -0.1 079
2 temperoture probe. The temparature scale use P "
CONDITION AS-RECEIVED + Used item washaseTn e 80 25,055 25,0 0.1 098
CUSTOMER - ALS labaratory group (thailand) Co., d. 80 0,081 300 oe 0093
104 Pharthanakan 4D, Phatthanakan Rd, Troceablity: 8 35032 350 0o 0099
Khwaeng Suan Luang, Khet Suan Luang, The measurement results are traceable 1o the ) 3 L0018 00 0.0 0o
Bangkok 10250 Thailand internatonal system of unis (S)) through -
Z:"z‘;"""”“““"fb"/ MET’_Z’)‘;JH;B_TZ";"”"Q" rcg‘_’""[” Tahle 2: This equipment was connected with Globe thermometer probe Model. TP3276 2S/N: 20008262
icate  number: , Certificote -
RECEIVED DATE 112 Feb 2024 il 00523 Dimension: Diameter 3.3 mm. Length 205 mm
MEASUREMENT DATE 6 Feb 2024 e e i, =
ISSUE DATE +20 Feb 2024 Reference Used During Cafibration: Immerslon Depth Standard Reading UUC Rgading Error Uncertainty
1. Standard Temperature Probe (mm) e el el e
Model: STS-100 A500, Serial Nu 667682 03, - N _
ENVIRONMENTAL CONDITIONS: g";_‘;’('ﬂl-':” M"’Z!“”l e 110 20054 200 01 0299
] - . igita! Temperature indicator 3
Amsient condition Inthe labaratory are s follow: . e T 110 25055 P op 0039
Temperature 030 5 00591 Due dale: 34 Sep 2024 110 30041 30.1 01 0089
Aelative Kumidity 504150 %RH b SRR 3= ot 55
Uncertainty of Measurement: 110 40018 201 a1 0099
The reported uncenpinty of measurement is -
NOTED; The certificate is valid only lo the ltem calibrated on dote and place of cuiibration baed cemainty motptod by . o o
i y place of o cavernge: fackor Ke2, WHTER farsa narrs] Table z.rhfs equipment was connected with Lemperature probe Model: TP3207.2 S/N; 15015434
distribution  corresponds  fo ©  coserage Dimenslon: Diameter 14 mm. Length 150 mm,
probability of approximately 95%. The stondcrd : .
uncertainty kas becn determined i accordonce " i
z b sion Depth Eh rd B UUC Reading. Ei Uncertaj
TABULATION OF RESULTS: Pimadere ¥ with the GUM Evaluotinn of mosurrment dota e Sl St = = .
The table on next page give the measured values Guide to the expression of uncrmainty in tmm) [ } Q rel
,‘{;{—:é measumment’ 7 20054 — E— 01 0099
- ™ ™ 25054 250 -01 0099
1% I} 25 30041 298 0.1 0099
e 75 35032 348 0.2 0099
e, TS e = 0099
UuC™: Uni Under Callbration
- . il
| ﬁ /i il ~End of Certificate of Calibration®
Cibrated by: F v}\ C Approved signatory, T , —
(1 Mr. Sorawh Thachalad N A | 77" Parinya Booncharaen i o
71 Miss Jitrzporn Lertsomphol IHANSTTE ascasns oo L | Calibration Department Manazer |
¥ Miss Ruangrumpal Phaommit — | :
I KAC
I T ASOCIAL S O |
THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
o
o o,
Ao,
D=
NAC Actredited colibrotion laborotary NAC
TIREANATL L ASSOCIAT Y O Q1D ISO/AIEC 12025:2017 -~ JIRAN AT ASSOCIATHS COLTTD
NSC-TISITIS 170125 NSC-TISI-TIS 17025
Danelee Assurnales f 10 CALIARATION 0367) CALIBRATION 0367
s, AL
Petecssem 7,471, Rd Wal Temperatur: measuremen labaratory, Continuatlon of Certtcate of Callbration Number COT-013-67 Fage 2 of 2 Pages
La~ghor 12600{Tha iznd} Calibrotion services department
Te 5005020812
L LA 3F945)
vt mac-cal Salen@ymmates mom ,
e e e boe £ [ vathout Adjustment [ With Adjustment
CERTIFICATE OF CALIBRATION Coltbration Bange:  20-40°C
Functlon:
Certificate No.  : CDT-D1367 Page 1ol2 Pages Table 1: This equipment was connecied with wet bulb probe Model: HP3201.2 5/N: 15035050.
Dimenslon: Diameter 3.3 mm. Length 170 mm.
MEASUREMENT [TEM :Heat Slress Monitor Caltbration procedure: e ——
MANUEACTURER : Delta GHM The temperoture colibrotion was dore by \mmerslon Depth Standard Reading uuc FIItM Error Un:e_nzl
MODEL/TYPE D322 ’u”c'::;’f‘g [olibeution meghod g vE-CL00! {mm) ra ra el ra
: ing to comparison methor ondar S
SERIAL NUMBER 15020735 doital lemperature ndicator and standard 80 20059 201 00 [X0
1D NUMBER WG, Fs0231 temperature probe The temperature scole usc " 25055 251 ou 003
CONDITION AS-RECEIVED : Used ltem wos based on IT5-90,
CUSTOMER + ALS labaratory group {thalland) Co., Ltd . 30,043 04 ol 0059
104 Phatthanakan 40, Phatthanakan Rd , Traceobilry: . 35,04l 350 949 016
Khwaeng Suan Luang, Khet Suan Luang, The mecsurement resuls ore traceable fo the 80 B 40035 _ap an 0095
Bangkok 10250 Thailand mrt{'nm:'fwnf wystem of units (S through —
Nationa! Insutute of Metrology Thauand (NIMT) Table 2: This equi ected with Globe probe Model, TP3276 2 S/N: 17023218
Crrtifico®  number.  TT-0038-23, Ceruficote .
IRECEIVED DATE S Qg umeer Dimension: Dlameter 3,3 mm, Length 205 mm,
MEASUREMENT DATE 8 Jan 2024 _—m — —_— —
LSSUE DATE 9 Jan 2024 Reference Used During Calibration ion Depth Standard Reading UUC Reading Errar Uncertainty
3 Standard Temperature Probe [men) re ra ro ra
Model: STS 100 AS00, Serial No ; 667682 69, s e o et
ENVIRONMENTAL CONDITIONS: g“;;’“ml’ T’c‘:" ’;’l“’,’:'sf:mdmm 110 20059 w1 ao 0099
Ambient conditian in the laharatory are as follaw: . R A 110 25055 51 oo 0099
Temperature 123030 (o 00591 Due dote. 14 Sep 2024 110 30049 01 o1 0039
Relauve Humidity :550£150 KAH 110 35001 w1 o0 0099
oSy lement: 110 40035 101 ni 0039
The reported uncertainty of meosuremenl i3 ——— - R —. - - T
NOTED: The cerlificate is volid only to the item colibraled on dote and place of caflbration bosed on the standard uncertointy mufiiphed by Table 3: Ths equipment was connected with temperature probe Model: TP3207,2 §/N: 15033221,
o coveroge facior k=2, Which for o normal o kv
disiribution  corresponds  fo o Coveroge ekl o " % >
probaturty of approwimately 95% The stondord -
e uncertamly has been determined in oecordance ion Depth Standard Brading UUC Reding Ertor Uneentalaty
TABULATION OF RESULTS: Fppotarne P+ with the GUM *Evaluation of measurement data P 4 o o o
The table o next page gve the measured values. - Guide to the expression of uncertoinly
measurement’ 7| 201 0.0 T oow
75 29 02 0,039
75 258 02 0088
75 347 -03 005S
75 385 -D.5 0025

UUC*: Unke Under Callbration
Remark, The reported uncertalnty of measurement is 0.16, based on standard uncertainty muhtiplied by a coverage
J— factor k=2.21 providing a level of conhdence of approximately 95%

C

= ceegnd y on®te
Callbrated tiy: A Approved sigratory 2 — n ‘.:1 Certifiate of Calibration
[7Mr Sorawit Thachalad I O M. Paninya Baoncharoen

I~ Miss Iiitraporn Lertsomphol o PRy Calibration Desartment Manazer
TR NITR AT 0D T

€ Miss Ruangrumpai Phoommit —

J
MEC

HiA 1 TR

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
N WRITING FROM THE LABORATORY
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Certificate No, : COT-058-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Actredited calibrution laboratory
ISO/EC 17025:2017
NSC-TISITIS 17025
CALIRRATION 0367

Temperature measurement lobaralory
Calibration service department

e,
=

i

A

I

oo
SN

N

kS

el

o f

Dol B

NSC - TISI=TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Hieat Stress Moniter

:Delta OHM
{HD322

+15020736

:RYG_F50232

:Used item

+ ALS laboratory group {thalland) Co., Ltd

104 Phatthanakan 40, Phalthanakan Ad ,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkak 10250 Thalland,

112 Feb 2024
116 Feb 2024
:20Feb 2024

Ambient condition in the laborazory are as lollaw:

Temperalure
Relate Humidity

1230230 C

550+150 %RH

NOTED: The certificate is volid only 10 the ifem cokbrated oo dote end place of calbreton,

TABULATION OF RESULTS:

The table an next page give the measured values

Canbrated by:

O M- Sorawit Thachalad

T Miss Jiztraporn Lerlsomphal
I Mis, Ruangrumpal Phoommit

lif1m

4

g
] -
}‘\j })C Appr Edsmnzmrw 14

Page 1 of 2 Pages

Calibration procedure:
The temperature colibration was dure by
InHouse calbraron mechod o5 WI-CL-00)
occording to comporion mettiog with siandard
digilal temperature rdicalor and stondord
temperature probe The temperalure scole use
was bused an I75-90

Traceabisity:

The meC .. e the
nlernational system of umits (Sl through
Natonol institute of Mctrology Thailona (NitdT)
TI-0038-23, Certificate

rumber: ER-0101 23

Reference Used During Calibration:
% Standard Temperature Prone

Madel: STS-100 AS00, Srriol No.: 57682 03,
Oue date 26 Var m;d

2 b
Aodel DTEI000-

00531 Dur date: 14 Sep 2024

Uncertointy of Measurement:
The reported uncerlamty of meosvrement 1
basec on the stonaard uncertointy muttplied by
o coverage factor k=2, Which Jor G rormal
distcibulion  comesoords  to a  toveruge
prebot iy of eoptuvmalely 55% The stondard
y has beer n
wih the GU Calsation of measuremesit dols
Gude to the expression of uncertamty
measurement”

. -

-

Bionchas
Calibration Department Manager

THIS CERTIFICATE MAY NOT BE REFRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR ARLPRODUCTION HAS BEEN OBTAINED

AC

JHRAN AT 3 anD 1A

s s

v.\—m77(1 s acta Bengh g
Targh 106 €Tha lan

Tel oRTi8 612

B skepganes)

B nscice setonPyeenaier 1
Weh bty Wi inanuiew tur

Certifiate No, : CDT-018-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDMONS:

Ambient condetian in the Libaratary are

Temacratore
Retative Humidily

IN WRITING FROM THE LABORATORY

Aceredhted cafibration mborolory
mn ISOAEC 17025 2017
NSCTISETIS 17025
CAUBRATION 0367

Temperoture meavurement faboratory
Counranon services department

AL
oaf ™

NSC = TISI—TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

+ Heat Slress Monitor

:Delta OHM

1HD322

118018311

: RYG_FS0356

: Used item

: ALS laboratory group (thailand) Co.. Ltd

104 Phatthanakan 40, Phatthanakar Rd
Khwaeng Suan Luang. Knet Suan Luang,
Dangkok 10250 Thailand

:11Jan2024

12 Jan 2024
17 Jan 2024

34 follow:
230:30 c
5502150 %RH

NOTED: The certficate 1s valic only ta the iem calbroted on dote end piace of calbration

TABULATION OF RESULTS:

Hiarhrn P

The table on next page give (he measured values

Callbrated by:

T Mr. Sorawit Thachalad

3 Miss Jittrmporn Lertsompho
T3 Miss Ruangrumpai Phaommit

Page 1 of 2 Pages

Calibratian procedure:
The temperoture ca bration was done by
In-House calibration metho o5 WiCL-00!
atcoring te comparison method with stordard
duntal temperature hcator ant slenacrd
tempero

was based on iT5:90

Troceobity
Tre meosuTement resurs ore lroceable to the
aternmioaol s/stem of units (SN through
Nationo! fnstituie of Metrolagy Thustand (NIMT)
Certipicate number.  TT-0038-23, Cert' ute
number: £8-0101-23

Reference Ued During Calibration
© Standurd Temperoturr Probe

Model STS-100 AS00, Senol e G67682-05,
Oue dote. 28 Mar 2024

igital Temoerature Iadicator

Aodel- DTV 1000 A i, Sevsal Ne ri4p;
00591 Due dote 1d Sep 2021

Uncertainty of Measurement.
The reported uncertainly uf meusuncment s
based on the stondard uncertainty mulhed by
a coverage factor k=2, Which for o normol
diskidition  correspands o o coverage
0r0babity of apgraxmetely 25 The standard
ueerrimnty bat boen cetermined o 0
withs the GUM Fvatuonon of measurement data

Guide To the expression of uncertamty in
measurement”

i

Approved sigratory

e Parinya Booncharoen
Calibration Department Mz age:

THIS CERTIFICATE MAY NOT BE RCPRODUCED EXCEPT (N FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

NAC

JIRANATIS ASSOCIATI S CO

D

Continuatlon of Certificate of Calibration Number COT-058-67

Rewltof Cadbeption; 11 Without Ad)

Cadtration Range: 20-40°C

Function:

jjustment

LI with Agjustment

Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15027737,
Dimensign: Diameter 3.3 mm, Length 170 mm,

Page 2 of 2 Pages

Immersion Depth ~ Stardard Rrading UYC Reading
[mm] ra a
B0 20064 - w02
80 25053 251
BO 30041 o1
80 35026 351
) 40017 401

Error

Table 2: This equipment was connecied with Globe thermometer probe Model: TP3276 2S/N: 15031164,
Dimension: Diameler 3.3 mm. Length 205 mm

Unzenalng

Depth tandard Beading UUC Reading Error
{mm] (4] rey re ial
110 20064 w1 00 N 0099
110 75054 23 02 0099
110 30040 301 01 0039
110 35026 %1 a1 0039
110 40018 401 01 0098

Table 3: This equipment was connected with lemperature probe Madel: TP3207,2 5/N: 15015503
Oimension: Dlameter 14 mm, Length 156 mm.

Immersion Depth
{mm)

Srandard Beading UUC Reading
(R4l ra
T20061 202 =
25053 250
30040 295
35026 347
40018 396

uCT. UnicUnder Co ibration

NAC

JIRANATI L ASSOCIAL Y

codIn

*="End of Certificate of Calibralion***

Cantinuatlon of Certlficate of Calibration Number CDT-D18-67

Result of Cab

Calibeation Range:  20-40°C

Functian:
Table 12

ation; 12 Withaul Adjustment

T With Adjustment

Bimenilon: Diameter 3.3 mm. Length 120 mm.

Immerslon Depth
{mm)

BJ
80

80

Table 2: This equipment was connected with Globe thermometer
Diameter 3.3 mm. Length 205 mm.

Dimentio

mmerston th

Imm)
1w
110
110
113

110

Table 3: This

Standard e,
[{=]
20053
25045
30040
35039

ad

UUC Reading
re

Standyed Readng

UUC Reading

with
Dimenslon: Diameter 14 mm. Length 150 mm,

Depth Srapdard UUC Reading
{mm) icl rel
T g g 00 T =
75 25045 25.0
75 30 M0 300
s 35039 349
= 40,030 39.9

UUC*; Unit Under Calibration
Ramark. The repo-te u

inty of measurement is 0,14,
providing o level of coafidcr e of appraximately 95%

***End of Centifizate of Calibration®=»

HAC

i equipment was cannected with wet bul probe Model: HP3201,2 5/N: 18021456

0038
0098
0092
0092
0092

Page 2 o1 2 Pages

Uncertalgty
{'c

anss

0099
v 0v9
0099
6O9%

probe Model. TP3276 2 §/N: 18020493,

re
014
0098
0058
009

__ 009

Uncertainty
re
0,099
0095
0099
0o

9099

Uncenalnty

based on standard uncentainty mulliphed by a coverage faclor k=3 14



Result of calibration:.
Function : [lluminance Measurement
Standard Value
(1x)
Qo

20

50

100

150

190

Funclion : lluminance Measurement
Slandard Valua
(Ix)
200
500
1000
1500
1800

Function : llluminance Measuremant
Standard Value
(Ix)
2000
3000
4000
5000

Range :
UUC~ Reading

Range :
UUC" Reading
(x)
199
499
1000
1501
1901

Range :

UUC* Reading

{Ix}
1990
3000
4000
5000

{* ) Withoul adjustmenl () After adjustment

200

Error
(1x)
0.0
01
0.0
0.0
0.0
00

20000
Error
(i)
-10
0
o
a

The reported uncerlainly of measurement was based on a standard uncerfainty mulliplied by

a coverage factor k=2,

a level of of

UUC* = Unit Under Calibration.

Result of calibration:»
Functlon : llluminance Measurement
Standard Value

()

o

20

50

100

150

180

Funclion : Fluminance Measurement
Standard Value
(x)
200
500
1000
1500
1900

llluminance Measurement
Standard Value
(x)
2000
3000
4000
5000

Funclion :

( * ) Wilhoul adjustimenl

-o00-

Range :
UUC* Reading
(Ix)
0.0
201
501
100.1
1509
190.4

Range :
UuC" Reading
()
200
500
1000
1500
1900

Range :
UUC* Reading
()
1990
3000
4000
5000

95 %

() After adjustmenl

200
Error
(%)
0.0
01
0.1
[P ]
0.1
01

2000
Error
(1)
0

oo oo

20000
Error
{Ix)
-10
0
0
1]

The reported uncerainty of measuremenl was based on a slandard uncerainty mulliplied by

a level of of

95 %

a faclor k=2, pi

UUC* = Unit Under Calibration.

-o00-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPOKRATE SEHVICES 3: EQ! ENT CALIBRATION AND TEST! LRVICES
52474 PAITANAKARN ROAD 801 |8, SUANLUANG, SUANLUANG, BANGKOK 10250 X o

TEL 0-2717-3000-24 FAX 1-2719-0434 N
Cert. No.; 24PH145
Page.: 2 of 2 . . 8 i
Certificate of Calibration = Geifieste No.: 24PHtdo
Page: 10'2
Ix Equipment : Lux Mater
Uncertainty Manufacturer: TENMARS This certhicaie may nel e rearoduced oiher than i ful
(2lx) exzopt with the prior writien approval of Ihe head of
Model : TM-201L Corporale Services 3 Equipment Calibration and Testing Services.
o5 Sarizl No: 200300974 TR —
s IDNa: RYG_FS0474 Hslorn P
13 Condllion As-Recelved: Used ttem i
20 Recelved Date: 12 March 2024 = E
25 Callbralion Date: 14 March 2024 wals feg ¢
TR AL
v by: ALS Laboratary Group {Tha lsndf Co. L1 :
x
iriearia Amblent Temparature: ¢ 23 + 2) °C
nce alngy . - i al
Relative Humldlty: (8D £15) % 104 Prattua~aban 40, Pratihanakan R ,
(2lx) Khwaeng Phallhanaken, Khet Suan Luang,
26 Bangkok 10250 Tha and
6.5 Procedure used:  Calibration were cancucled using calibralion procedure Na. GP-PHO1 basad on inverse squara law lechnique
13
20
25 Sonditian of this tesult of calibration
1.Reforonce stancaros Instrumonts -
Ix Instrumant Mode Sarlal No, Ce te No, Due Date
Uncertainty 1) Pholomalry & Encorder LMguide 9.6 m 120RCO03 DL-0064-22 20 Jul 2025
{lx) 2) Luminous inlensily standard amp OLFEL-U F-1543 TP-1030-23 08 Jun 2024
26 2.This result of callbralici was made on requoslec at the poinl specl ed by Gustomer,
39 3.Test Equi g Veliage/Currant Source { todel ; OLB3A, S/N : 16221394 |
52 4 Tes! Equisment : llluminance Meler { Model : 51002, S/N : 080128 ).
65 5.The cerlihcals Is vald only Ia the llem calibraled on dale and place ol calibralicn
.This Cerfification 15 Iracaable to the International Syslem of Unil mamnlained through:-
-Nalional Institute of Melrology Thailand (NIMT}
~Nalional Inslitute of Msirology {Thalland), NSC-ONSC Accrediied No, Calibrtion 0144
Calibraled by : ~ Nivat Nlias Approved Signalory : s
Issue Dale : 18 March 2024 { 1Phalinee Prabpalpal
{ |Wanlop Larokern
Nunlawal Khamchai
i —ad
a 1206570 n 0337450
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 50) 18, SUANLUANG, SUANLUANG BANGKOK 10250 Tt
TEL0-2717-3000-29 FAX 0-2719-3484 CALIBAATION 508
Cerl. No.: 24PH146
Page.: 2 of 2
.gs . .
K Certificate of Calibration CertNo: 24CHga0
Uncertalnty Page.. 1of2
t Ix
{ ! Equipment : pH Mater
] led
0.26 Manufacturer Mettler Toledo — p"l'“'m yo ah
0.65 Model ; Seven2Go S2
1.3 Serial No. : C219171496 ‘Srf S
20 D No. : RYG_FS0550 APFROVEDEY, o frteTad
25 Candition As-Received: Used llem
Recelved Date : 26 July 2024 NEXT CAL DATE. 29/7/285,
Ix
A Calibration Date : 30 July 2024
Uncertainty
[£ix) Reference : 2407-0932DSC-2
26 Submittad by : ALS Laboratory Group {Thailand) Co,,L\d. Rayong Branch
65 616/10 Moo 5, T.Maenam Khu,
13 A.Pluakdaeng, Rayong 21140, Thailand
20 {26 = 25) °C
25 Relative Humidity : (50 £ 15)%
Calibration Procedura : In - house method :
Ix - CP-CHS by direct measuremenl with DC voltage
) Uncerlal standard and direct measurement with
Yneortainty cartiied reference malerizl (CRM)
(tix)
26 Callbrated by : Warakom Lemgagtrakul
39 f E
52 Approved by :
65 Approved Signatory
() Unnopphoal Harachai
( )Ponpan Paipim
(v/) Sailhip  Meangmai
Issue Date : 30 July 2024
The L inties are fora p of approximately 95%
This cartificata may nal ba reproduced othr than in full, &cep! with the prior writlen
Approval of the head of Corparale Services 3 Equipman Calibration and Tasting Servicas
g

a 1206569



CerLN 24CHB90
Page: 20f2
1. Reference Standard Instrumenl
Inslrument Serial No.  ID No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024

- This Certification is lraceable to S| Throughl Technology Promolion Association (Thailand - Japan)

2. Certified Reference Malerials  : The measuremen results are Iraceable to S! through CPA chem Ltd.,

ANSI-ASQ National Accredilation Board, Accrediled No. AR-1835

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

3. This cerlificate is valid only to the item calibrated on date and placs of calibralion.
Calibralion Resulls

Funclion : mV Measurement

Performing standard curve by Document Process Calibrator at pH (4,7,10}

Nominal | Slandard Uncertainty of Coverage
B Aclual Reading
Unit Under Value | Vollage Measurement factor
Callbration Input
{zmV) k
pH mv mV pH
pH Metar 4.00 177.48 178 4.00 0.58 2,00
S/N.; C219171496 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.00 0.58 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of | C g
Calibratlon Buffer Solulion Reading | Reading |pH Measurement factor
(mV) ] k
pH Elecirods 4.008 4.01 177 0.0071 2.00
SIN.: 3293237 6.986 6.99 2 0.011 2.00
9.997 10.00 -173 0.0092 2.00

The reporled unceriainty of measuremenl was based on a standard uncertainly mulliplied by a coverage

factor &, providing a level of canfidence of approximately 95 %.

-000-
Equipment : pH Meter with Sensor Cert. No.; 24LM121
Condltion As-Received: Used ltem Page.: 2 of 2
Reference : 2407-0932DSC4
Procedure Used :-
Calibration were conducled using in-house calibratic CP-0T01 ing to with
Industrial Platinum Resislance Thermomeler { IPRT ) into Temperature Bath.
The temperalure scale used was based on ITS-90.
Condition of this result of callbration
1. Reference standard instrument:-
Instrument Serial No. Cart. No. Traceable Dus Date
1) Digilal Thermometer 3240076 241317 TPA 21 Mar 2025
2, This certificate is valid only lo the item calibrated on date and place of calibration.
3. This certification is traceable lo the Inlemational System of UniL
Remark : TPA : Tachnology Promotion Association ( Thailand - Japan )
Result of Calibration :- () Wilhout Adjustment
Function : Temperalure measurement.
This i was connected with temperalure sensor, SIN.: 3184175
Calibration| Tmmersion Standard uuc* Ervor . Coverage
Point Dapth Temperature Reading S Uncertainty. Factar
(°C) { mm ) {cy (°c) (cy (£°C) k
250 100 25004 25.3 0.296 0.16 2.00
30.0 100 30.001 304 0.399 0.1 2.00
40.0 100 40.004 404 0.386 0.1 2.00
50.0 100 50.004 504 0.396 0.1 2.00

UUC* : Unit Under Calibralion

The reported uncertainty of measurement was based on a standard uncerainty multiplied by a

coverage faclor k, providing a level of confidence of approximately 95 %.

-oDo-

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

NAC-TRU- TR I FU2d
TEL 0-2717-3000-29 FAX 0-2719-9484 o
s g0 . .
Certificate of Calibration  cort No.: 2ami2s
Page.: 10f 2
Equipment : pH Meter with Sensor
Manufacturer : Melller Toledo
Model : Seve2Go 52
Serial No. : C€129171496
ID No. : RYG_FS0550
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
816/10 Moo 5, T.Maenam Khy,
A Pluakdaeng, Rayang 21140, Thailand
Location : TPA On Site Calibralion Laboraolory
Recsived Order : 26 July 2024
Callbrated Dats : 30 July 2024
Ambient Temperature : (26:10)°C
Ralative Humidity : {(50£30)%
AC Line Voltage : (220:22)V
Calibrated by : Warakormn Lemgagtrakul
b
Approved by : KUY‘
Approved Signatory
{ ) Ponpan Paipim
() Suwil Imjai
{ /) Kunchit Promprat
Issue Date : 01 Augusl 2024
The arefora probability of approximately 35%
This certificate may not be reproduced other than in full, excep! with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
LCINOLOGY PROMO TION ASSOCIATION (THAILAND-JAIANY
CORPORNTE SERYIC EQUIPAINT CALIIRATION AND TEST kvices ¥ BA &
3342 PATTANAK ARA ROAD SOI 13, SLANLTL SUANG L ANGHANGROR 1250 ‘v,’;f\‘_\‘“)
141 122123000 21 TAX ©27190 81 T St raim
CALIBRATE N 2051

Certificate of Calibration """"";J':‘;_-: Fapaa

Equipment : PH Meter
Manulaciiren T Thus ce1 izale may nol be reproduced other than in fufl
cxcept wilh the paor waillen approval of the Fead of
Model : SevenExcellence Corporale Services 3 Equipment Calibralion and Tesling Servicas
Serlal No.: BE34201445
1D No: RYG ENO15?

Condillon As-Received: Used l'um

Reccived Date: 08 Decemacr 2623
Calibration Date: 1¢ Decemner 2023
Reference: 2312.0151D8C Submitted by:  ALS Luboratery Gioup [Thaitand) Co Liz. Rayeng Branch
Amblent Temperature:  ( 23 1 2 ) °C
61810 Moo 5. T Maonan Khu, A Pluakcacns
Relative Humidity: (50%10)% 9
Raycng 21142, Tnawrg
Procedure used:  Galibral on wore coraucled s+ g cal aralion procedure No CH-E17 according lo EURAMET cg-15

Conditlon of this resull of callbration

1 Refeeence 52

Instrument Modet Sarlal No,

11 Mut-Proa.st Cal iwitor S802A 2435802

2 Ths resut of calisralion was made on requested at the ot spacfied by customer
2 The ceruficate (s vahid enly lo lh tom caloraled on dalz ars piaca of cakbraticn
4 Ths Cerufcalicn is traccadie (0 1ne Intesnaticnal Syslerm ¢f Unit mainta ~ed tnrougk -

-Natenal qistiuite of I4sirology Tha ndl {NIMT)

Callbraled by :  Naniacl msoosi Approved Signatory :

E-C021-23

g

Issue Date : 15 Dacembe- 2023 | |Phalinee Pranpaipz!

[+ Nuntawat Khamcha

i ]Pengsagorn Hoonyzpam

Due Date

26 Apr 2024

n 0331106



Cerl. No : 23E3924

CORPORATF SERVICES 3: EQUIPMINT CALIDRATION 3
5344 PATTANAKARN RDAD SO 1E 1 ANLUANG 5L

TECHNOLOGY PROMOTION ASSOCIATION ( LHAILAND-JAFANY
D TESTING SFRVICES

1 UANG ILANGROR 10250

Page.: 2 of 2
Result of calibration - (*) Wilhoul adjustment () After adjusiment
Function: DC voltage measurement Range: 2000 my
Standard Value UUC Reading Error Uncertainty
{(mv) {mv) (mv) (xuv)
-200.0000 -189 8 01 68
-150,0000 -150.0 00 65
-100.0000 -100.0 00 63
-50 0000 -50.0 00 61
0.0000 0.0 0.0 58
50.0000 500 oo 81
100.0000 100.0 0.0 63
150.0000 150 0 00 85
200.0000 1999 01 68

The reporied uncerlainly of measurement was based on a slandard uncerainly multiplied by a coveraga
faclor =2, prowviding a level of coniidence of approximalely 95 %

UUC*= Unit Under Calibration.

41193422

-o0o-
CertNo: 23CH1574
Page.: 20f3
Condition of this calibration result
1 Reference Slandard Instrument : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibralor 54030049 13DRC116 23E2802 27 Aug 2024
2) Ref. Slandard Thermomeler 4982054 110RCO044 231808 26 July 2024

This cerlification is traceable 1o the Inlernalional System of Unit maintained Lhrough:-
- Technology Promalion Associalion (Thailand-Japan)

2, Certified Reference Materials : The measurement resulls are iraceabls 1o S lhrough CPA chem Lid,,
ANSI-ASQ National Accredilalion Board, Accrediled No, AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 913598 14 July 2025
pH 6,986 CPA chem 931958 01 Oct 2024
pH 8997 CPA chem 940106 02 Nov 2024

3 This certificate is valid only to the ilem calibrated on dale and place of callbralion
Callbration Results

Function : mV Measuremenl

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

Callbratlon_Resulis

s 1
TEL 02717 Me 2y FAN 0 37164 1K CALIBRATION 0008

Cert.No: 23CH1574
Page.: 103

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condltion As-Racelved:
Recelved Date :
Callbration Date :
Reference ;

Submitted by :

Amblent Temperature :
Relative Humidity :
Calibration Procedure :

Callbrated by =

Approved by :

( ) Salthip Meangmai

pH Meter

Meliler Tolado
SevenExcellence
B834291445
RYG_END152
Used Item

08 December 2023
15 December 2023
2312-0151DSC-3

ALS Laboratory Group (Thailand) Co ,Lld. Rayong Branch
616/10 Moo 5, T.Maenam Khu, A Pluakdaeng,
Rayong 21140, Thailand

(26 + 25) °C

(50 + 15)%
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Warakom Lemgaglrakul

R

Approved Sgnatory

{ ) Warakorn Lemngaglrakul

{ vf Ponpan Paipim

Issue Date :

19 December 2023

Lie Uneertaintics are for w confidence probabillty of approsimately 955
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Function : pH Measuremenl
Porforming three buffors standard curve by using buffer nominal pH (4,7.10)

A 0061696

Ceort.No.: 23CH1574
Page.: 30of3

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Callbration Buffer Solulion Reading Reading |pH factor
(mV) (£} k
pH Electrode 4.008 4013 184.1 0.0045 2.00
S/N.: 3225368 €986 6,998 87 0.0084 2.00
9.997 10.002 -164.7 0.0088 211

Function : Temperature Measurement
(7} Without adjusiment
This equipment was connecled with Temperaiure Probe;

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurament facior
Callbratlon Input (smV) «
pH mV mV pH
pH Msler 4.000 177.48 177.3 4.000 0.058 200
SiN.: B834291445 7.000 0.00 0.1 7.000 0.058 2.00
10.000 -177 48 -1775 10.000 0058 2.00

4

a41193852

- Model : InLab®Expert Pro-ISM

- Serial No. : 3225368

Dimension of probe:

- Length : 120 mm

- Diameler : 12 mm

B ion Depth : 100 mm

Calibration Standard uuc- Error Uncertalnty of | Coverage

Polnt Temperaiure Reading measurement factor
(°c) («c) {*c) (°c) (£°C) k
250 25003 243 0.703 0.13 2,00

Remark : - UUC* = Unlt Under Callbratlon

The reported uncertainly of measuremen! was based on a slandard iplied by a 0

factor k, providing a level of confidence of approximalsly 95 %

-o0o-
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Sartorius (Thalland) Co., Ltd.
129 Rama © Road, Huaykwang, Huaykwang, Bangkek 10310
Tek +88 2643 B3E1-8 Fax +68 2643-6367, e-mall: ‘sarvica thelland@aertorus.com

Sartorius (Thailand) Co., Ltd.
129 Rama 8 Road, Huaykwang, Huaykwang, Bangkok 10310
LAl

SARTORILS S/ARTORILS

@ ofc;::;atio APPROVEDBY . Zbeﬁé‘

of Calibration

Model Number:  MSE224S-100-DU Certificate No, : 24BCI0069

Description : Analytical Balance I B 2024
Model Number: MSE224S-100-DU Cerlficate No, ; 24BgitgsnC - PATE ol <P esuied Date:| | Fulday. F R
i = - Serial Number: 0026207038 No.: 229198
Descriplion : Analytical Balance lesued Date:  Friday, February 23, 2024
ID No. : RYG_EN0002
Serial Number: 0026207038 B No.: 229185 sanca Page N
us 'age No. © 20f2
ID No, : RYG_EN0DD : = —
Manufacturer:  Sartorius PageNo.: 1012 Calibration Results : Without Adjustment
Customer Name: ALS Laborato Co. Lid. Branch] Repeatability Eccentricity (Off-center loading error)
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thalland. - " - by e o Eemen 9
T PELE T SE o e e S ie 10ar pleced in the
et ™ i3 waed,
Calibrated Place : ALS Labaoratary Group (Thalland) Co., Lid.{Balance Room) axprwas repodumiiity quantatvely. L e,
81610 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong.21140, Thailand. Nomtaal Value : (Low Load) | 20.0000 199.9999 Nominal value : 100 g
Calibrated By:  Mr.Chonchai Inthana P 20 g _20.0000 | 200.0000 |Tglerance 0.0004 g
20.0001 00.0000
Calibration Date : Thursday, February 22, 2024 Pracedure No, : This calibration was conducted Tolerance oE00RE: 2000000 =
inhouse catbration proceduns number (WI-003! 0.0001 g 20.0000 | 1993555 Difference
Lyleg bnhou alion, procedre aueber (WIFO0D) 20. 0001 200.0000 1 —
Based on UKAS LAB 14 : 2019 —_— b
ased on UKAS Nominal Value : (High Load) 19.9999 200.0000 2 | -0.0001
Melrological data : Amblents Conditions: 200 g 20.0000 200.0000 3| -0.0001
Capacity: __220 g Readabilty:__ 0.0001 9 T . __242°¢ & _ 50°C Tolerance :::% % 3 4 | -0-0000
. 1 =0.
Hurnlely : BTO%RH _ + 100%RH 0.0001 g Bl e = 5] 500003
Reasons for calibration Pressure E3 - B ‘ _5:[ =
e T~ Equioment Condifion: GoodOperate [ Far Stendard Deviation 0.00007 0.00006
- Linearil
Measurement Method ~ UKAS Publication Ref :Lab 14 mm’wty . escin
The measuremenl uncertainty staled js the expended uncertalnty which is obtalned from the slandard uncertainty multiplied by the " ) L oo
coverage faclor (k=2) to provide & level of of 85%. Itis In wilth the Guide to Tolerance 0.0002 g
ofL inty i (GUM). Tbe jon cedificate ility 1o National which & T —
realse the unit of according to the Standard System of Unils (SI) Report of Tolerance came form list of Nominal Vatue Conventional Mass Value I Olsplayed Value Deviation l Uncertainty
Sanorius i ] (a (g} )] | @
- ; 0.01 0.0100 0.0100 0.0000 0.000L8
Traceability: | 6.05 0.0500 0.0500 0.0000 0.00
N 0.1 0.1000 0.1000 ~0.0000 0.00018 |
Traceability Icetiﬁmam. Due Dals 0.5 0.5000 0.5000 0.0000 0.00018
o ; TCS M2308187S 23-Aug-2025 T 1.0000 1.0000 0.0000 0.00018
MHB-3825D0 Humlgmmaromemn‘remn Lulron MHB-3825D DKSH C19231845 23-Aug-2024 5 5.0000 5.0000 0.0000 0.00018 |
— T 10.0000 10.0000 | 0.0000 ©0.00018
= 20,0000 20.0000 0.0000 0.00024
— 50.0000 49,5998 ] -0, 6002 0.00019
E:scerﬁi:eelereh!e and app!yﬂll:::m;ms:wnly.m 160.0000 ““1oo.0000 | 0.0000 | ©.00023 |
s cerlificate may not be reproduced ather than in full exeep! with Qprns _ pr
the prior writlen approva! of the Veerification Operation Divislon e + 200. 0050 1939999 I - D -040% 9.00032

Sartorius (Thalland} Co., Ltd. End of Report.
=nc of Report.

Mr.chonchai Intrana(Technical Manager)

SOP FM 33 03 February 2022 SOP FM 33 03 Fabruary 2022

TEGHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Ilac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES —

53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

WAC T TR TR
TEL.D-2717-3000-29 FAX.0-2719-9484 CALIBATION 0008
Equlpment : Hot Air Oven Cert. No.: 24TM632
Condlilon As-Recelved :  Used Item Page: 20f3
Reference : 2403-05630C-1
Procedure Used :-
ifi H 3 Cert. No.: 24TM632 Calibration were using i CP-0T02 ing to direct
certlflcate Of callbratlon Page: 10f3 method with Data A ion which with i Te Detector ( RTD ) and
Thermocouple Typs T.
| The temperature scale used was based on ITS-80.
Equlpment : Hot At Oven | 4oy oy ﬂMfﬁﬂK Conditlon of this result of callbratlon
. e < I 1. Reference standard instrument:-
Manufacturer : Memmert | Instrument Serlal No. Certl. No. Traceable Due Date
p&ﬁ&— I 1) Dala Acquisition MY57013711 23LM115 TPA 11 Jul 2024
Model : UFE 500 APTROVED BY. i i l 2. This certificate Is valid only to the item calibrated on date and place of calibralion.
3. This certificalion is raceable to the International System of Unit.
Serlal No. : G511.1572 2.”09/25 Remark : TPA : Technology Promolion Association ( Thalland - Japan }
NEXT CAL DATE. % 0070, Result of Calibration (*) Without Adjustment
ID No. : RYG_EN0D10 Funcllon of UUC Temperature Source

Submitted by :

Locallon :

Recelved Order :
Calibration Date :
Amblent Temperature :
Relative Humldity :

Callbrated by :

ALS Laboratory Group (Thalland) Co. Ltd. (Rayong Branch)
616/10 Moo § T. Maenam Khu,

A. Pluakdaang,

Rayong 21140 Thalland

©Oven Room
21 March 2024
21 March 2024

(261 10)°C
(5030)%

Man Pattanapongpaiboon

il

Approved by :
Approved Signatory
() Pomthlppa Tameyakul
() Unnopphol Harachat
(V) Suwil Imjal
Issue Date : 22 March 2024
The Uncertalntiea are for a probabliity of 9B%
This certificate may mummm-luwmnmm
Mnlmlmmmﬂw 3: Equipment Calibration 3nd Testng Senices.

Fresh alr seiting : Close Environment durlng callbration
Beginni Finished
Temp. { °C ) 27 27
. = REL Humid, { % 1 57 59
I»QC Supply { Voit ) 222 224
E] 3
¥ g - Ref. Std. ID No.: @
H ] S 8 Callbration Polnt
7 Posltion:| ({180)°C (104)°C
Wi e e /
= 1 16-18TC-01_| 16-18RTD-01
—_— 2 18-16TC-02 | 18-18RTD-02
3 18-18TC-03_| 16-18RTD-03
4 18-16TC-04 | 16-18RTD-04
Prohe Installation Detalls : Di ion of Cl g ] 18-18TC-05 | 18-18RTD-05
a= 50 am N 040 m 5 16-18TC-06 | 23-18RTD-06
b= 50 am = 056 m 7 18-18TC-07 | 18-18RTD-07
¢= 50 em - W m 8 18-18TC-08 | 22-18RTD-08
Copadly = 041  m? 9rel) | 18-18TC-00 | 18-18RTD-08




Equipment : Hot Air Oven Cert. No.: 24TME32
Condlilon As-Recelved : Used Item Page: 3of 3
Reference : 2403-05630C-1

Resuli of Callbratlon
Functlon of UUC* :

(") Without Adjustment
Temperature Source

Fresh alr setting : Closa
Calibration | UUC* | vuc* T Overall L
Paint Satilng | Readi stabllity Variation| Factor
(*C) ("cij("'c) {£°C) {°ch (] k
104.0 1040 | 104.0 0.051 0.59 0.62 2
180.0 180.0 | 180.0 0.15 1.3 1.7 2
M aT TC)
Paint Position
(*C) 1 2 3 4 5 & 7 L) 9 {ref.) [£°C)
104.0 103.921] 103.786 | 103.757 | 103,758 103.950] 103.617 ] 104.213| 103,672 103.673 0.42
180.0 176.614| 179.270 179.145| 179.599| 180.001 180,423 | 180.293 | 180.628| 179.429 1.1

Average* : The average of 30 values In each posllion.

Temperature stabllity : One-half of the greatest maximum difference of measured temperature at any one sensor.
T : The i of d at any sensors and the measured
temperature at the reference location which are observed at lhe same time or at as close an observation time as
possible to ine the pattern or wilhin the chamber under steady-stale conditions.
Overall Varlatlon : The Difference of the i and minimum throughout i
uuc® : Unil Under Calibration

Note : Thae reported uncertalnty of measurement was Included stabllity and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximalely 95 %.

-000-

Cert.No.: 23TW168
Page.: 20l 2

Condition of Lhis result of calibration

1. Reference Slandard Instruments :
This cerlificalion is lraceable to lhe Inlemational Sysiem of Unil through the reference slandards

y of ial Calibration Center, T Promolion ialion (Thailand-Japan).
Instruments Serlal No. ID No. Certificale No. Due Date
1) Burelle - 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143764 140RC004 22MMS50 20 Sep 2023
2. Slandard Malerial :- )
Material Manufacturer Lot.No. Assay .
Sodiumn Thiosulfale penlahydrale Merck AM1763316 100.2%
Resull : Dissolved Oxygen Meler Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 15E100464
Titratlon Method DO Meter
Standard Deviation *
(Azide Modificalion Method) Reading
(mgiL) (mgiL) (mg/L)
88 B.A7 0.0085

This reporl was certified anly for the inslrumenl we tested. | is allowable to use lor sludy
lhe syslem efficiency, The environmental impacl conlrol and present Lo organization il may concerned
Inlend lo use for adverlising and referral purpose is prohibiled, This report may not be reproduced
olher in full,without wniten approval of the laboratory

-abo-
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a 1172155

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

514/4 PATTANAKARN ROAT SO 18, SUANLUANG, SUANLUANG DANGKOK 10250

TEL 0-2717-3000 FAX. 0-2719-94R4

Cert.No.: 23TW188
Page.: 10l 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : Ys| i
REVIEW BY i
Model : 5000-115V J/
Serial No. : 15E102798 ARPROVED BY ?j—”"
.
ID No. : RYG_ENDQ32 ' ‘
on pate 34101188
Received Dale : 21 July 2023 e ]
Test Date : 24 July 2023
Reference : 2307-0713DSC-1
Submitted by : ALS Laboratary Group (Thailand) Co.,LId
Rayong Branch
616/10 Moo 5, T.Maenam Khu, A Piuakdaeng,
Rayong 21140, Thailand
L y C: T {25x5)°C

Test Procedure :

Tested by :

Approved by :

( alee Butkruea
(V) Sailhip Meangmai
( )}Warakom Lemngaglrakul

Issue Dale :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATLL SERVICIS L EQUINMENT CALIIRATION ANDTESTING 5
B CAPATTAT R RN ROADNO IR SUANTLANG

Humidity (50  20) %
In - house melhod : CP-CH9
by Companson Technigue wilh Azide Modilication Method

Walalak Sirithean

S/

Approved Signalery

26 July 2023

o 0320211

VICES
UANELANG BANHROR 1250

NICTIATITRN
T G201 €00 1A% U 2T EaumaaTon so0e

Cart. No : 23LM125

Certificate of Calibration

Equipmant :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitled by :

Localion :

Received Order ;
Calibrated Date :

Amblent Temperature :

Relative Humlidity :
AC Line Voltage :

Calibrated by :

Approved by :

{ ) Pornlhippa Tameyakul

() Malee Bulkruea
{/ ) Suwit Imjai

Issue Dale :

Page.: 10of 2
DO Meler with Sensor
YSI
5000-115V
15E102796 .
RYG_EN0032

ALS Laboratory Group {Thailand) Co.,Ltc
Rayong Branch

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

TPA On Site Calibralion Laboralory

25 July 2023
27 July 2023
(26:10)°C
(50230)%
(220:22)V

Preecha Hiahib

b

Approved Signatory

31 July 2023

‘T he Uneertaintics nre for i confidence probubility of approximately 934

A 0053616



Equipment : DO Meter with Sensor Cerl. No.: 23LM125
Condlilon As-Recelved :  Used llem Page.: 2 of 2
Reference : 2307-0713DSC-2
Procedure Used :-

Calibration were conducled using in-house calibrati CP-0T01 ling 1o i wilh

Industrial Plalinum Resistance Thermomeler ( IPRT ) into Temperature Bath,
The lemperature scale used was based on ITS-90.

Condltlon of this result of calibration

1. Reference standard Instrument:-

Instrument Serial No. Cert. No. Traceable Due Dale
1) Dlgital Thermometer 2188080 2211285 TPA 21 Oct 2023
2, This certificale is valid only lo lhe ilem calibraled on date and place of calibration.

3. This ificalion is {o the i System of Unil.

Remark : TPA : Technology Promotion Assaciation ( Thailand - Japan )
Result of Calibration - (=) Without Adjustment

Function : Temperature measurement.
This i was with ten sensor, S/M.: 1
Calibration| Immersion Slandard UUL? Error Uncertaln Coverage
Polnt Depth Temperature Reading — Uncertalnty. Factor
(°c) ( mm ) () (°c) {c) (£C) k
20.00 100 20.011 19,91 -0.101 0.15 2.00

UUC* : Unit Under Calibration

The reporied uncerainly of measuremenl was based on a slandard uncerainly mulliplied by a
coverage faclor k, providing a level of confidence of approximately 85 %.

-000-
a4 1159515
Equlpment : Low Temp. Incubalor Cearl. No.: 24TM1663
Condition As-Received :  Used llem Page: 20of 3
Referance : 2411-00020C-1
Procedure Used :-
Calibralion were using CP-OT02 based on TLAS G-20 according to direct

measurement method with Data Acquisition which with i T Deteclor { RTD ).
The lemperature scale used was based on ITS-90.

Conditlon of this result of calibration

1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceabls Dua Date
1) Data Acquisition MY44073381 24LM73 TPA 18 May 2025
2. This certificale valid only lo the ilem calibraled on date and place of calibration.
3. This ification is to the {0 System of Unit,

Remark : TPA : Technology Promation Association { Thailand - Japan }
Rosult of Calibration - (*) Wilhout Adjustment

Function of UUC" : Temperature Source
Fresh air selting : Close | Environment during calibration
Temp. { °C ) 24 25
{ [REL.Humid. { % ) 55 53
2 2 AC Supply { Voll } 220 221
5 &
T 8 was® Position : Ref. Std.
H 7 ID No.:
5 1 1RTD-2/1
2 1RTD-2/2
3 22-01RTD-03
4 IRTD-2/4
5 1RTD-2/5
6 1RTD-2/6
7 23-01RTD-07
Probe Installation Details : Dimension of Chamber : . ARTD-25
ie 10 i o os = 9 (rel) | 23-01RTD-09
b= 0 em W= 1.0 m
c= 10 om H= 1.2 m

Gapacity= 072 m*

TECHNOLOBY PROMOTION ASSOCIATION (THAILAND-JAPAN) iﬂc‘-m k
AND e

534/4 PATTANAKARN ROAD SOI 18, SUBNLUANG, SUANLUANG BANGKOK 10250 W T TRATI

TEL 0-2717-3000-29 FAX.0-2719-9484 CALRA TN $360

Certificate of Calibration  cert.no: 24mm1ess

Page: 10of3
Equipment : Low Temp. Incubalor é o
REVIEW BY ........ Thanttafl, .
Model : IPP750 APPROVEDBY. ...... 1% :
Serlal No. : Vv818.0084
01/05/26
ID No. RYG_EN0154 NEXT CAL DATE ... .Y oeies -
Submittad by : ALS Laboratory Group {Thailand) Co.,Ltd. Rayong Branch
616/10 Moo 5, T.Maenam Khu,
APluakdaeng,
Rayong 21140, Thailand
Location : B0OD Room
Received Order : 01 November 2024
Calibration Date : 01 November 2024
Ambient Temperature: (26 10 ) °C
Relative Humldity : (50£30)%
AC Line Voltage : (220zx22)V
Calibrated by : Krisda Malee
Uv\c)\ |

Approved by :

Approved Signatary
( ) Ponpan Paipim
() Suwit Imjai
(/') Kunchit Promprat

Issue Date : 07 November 2024

The Uncertalnties are for a confidence probabl|ity of approximatsly 95%

This certéscate may not be reproduced oiher Bas in ol except with Ihe prior wiitten
Approval porete Services 3 - Egopr d Texting Services.

Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Recoived : Used Item Page: 30f3
Refarence : 2411-00020C-1

Result of Calibration :- (™) Wilhout Adjustment
Function of UUC" Temperature Source

Fresh air setting : Close
uuc | buct | T T Overall
Point | Setling | Reading| stability uniformity Varlation| Factor
(°c) (crjiey (£°C) (°C) £°c) k
20.0 200 | 200 0,026 0.26 0.53 2
- . )
Paint Position
(°c) 1 | 2 | 3 1T a1 57T e 7 | 8 Jemt)]| (+c)H
200 | 20071 | 19.915 | 20.273 | 20.179 | 19.977 | 19.782 | 20.056 | 20,026 | 20,033 0.30

Average* : The average af 30 values in each posilion.

Temperature stabllity : One-hall of the grealest d i of at any one sensor.
T : The {q i of at any sensors and lhe measured
lemperature al the reference Iocation which are observed at the same Lime or at as close an observalion lime as
possible to ine the patiem or within the chamber under steady-state condilions.
Overall Vari; : The Difi of the i and minimum
Uuc* : Unit Under Calibration

Note : The reported uncerlainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard i iplied by a g
faclor k, providing a level of conlidence of approximately 95 %.

-00o-



TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)

ilac-mARA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES g =
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSCTBiTa 702
TEL0-2717-3000-29 FAX 0-2719-9484 CALIBRATION 0708

CortNo.: 24CG3711
Page.: 10l 2

Certificate of Calibration

Equipment : Burelle 7} =
REVIEW BY . .I’b“ﬂ(t’ .
Capacity : 50 mbL
Serlal No. : - APPROVED BY era—
ID. No. : RYG_EN0216
TCALDATE . 24109125
Manufacturer : Witeg
Made in : Germany
Submitted by : ALS Laboratory Group (Thailand) Co.,Lld.

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

Equipment : Burette

Recelved Date : 19 September 2024
Condition As-Received : Used lem
Calibration Date : 24 September 2024
Reference : 2409-0756DSC-3

Condition of this result of callbration

1. Reference Slandard Instruments :

Instruments Model Serial No.  ID.No. Certificate No.
1) Balance XP205 B134206712 140RC007  24MM316
2) Data Logger HL-20D 20683159  140EC012 23H2174
3) Thermomater - 1594592  140EC010 241175

This certification is lraceable ta S1 Unit
The certificale is valid only to the item calibrated on date and place of calibration.
. True value is converled to true volume al lhe standard lemperature of 20 °c

N

Calibration result :

CertNo.: 24CG3711
Page.: 20f 2

Traceabillty Due date
TPA 15 July 2025
TPA 10 Ocl 2024
TPA 20 Feb 2025

Ambient Temperature :
Relative Humidity :
Barometric Prossure @
Callbratlon Procedure :

Callbrated by :

(20 + 25) °C
(50 £ 10) %
756 mmHg
ASTM E 542 - 04

Sa-ngeunkam Wongsa

Approved by :
Approved Signatory
{v) Srisuda Khamtha
( )Ponpan Paipim
{ ) Unnoppho! Harachai

Issue Date : 24 Septlember 2024

The Uncertalntles are for a probabllity of app 5%

This certificats may nol be reproduced other than in lull, excepl with the priar written
Approval of (he head of Carporale Services 3 : Equipment Calibration and Testing Sarvices

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TELO-2717-3000-29 FAX.0-2719-9484

Nominal capacity Reading Uncertainty k
{mL) (mL) (zmL) Factor
10 10.0259 0.0082 200
20 20.0214 0.0085 2.00
30 30.0008 0.0089 2.00
40 40.0003 0.0094 2.00
50 49,9988 0.011 2.00

Remark mlL = cm’

The reporied uncertainty of measurement was based on a standard
factor k , providing a level of confidence of approximately 95 %.

Cert. No.: 24TM6B34

Certificate of Calibration

Page: 10f3
Equipment : Hot Alr Oven REVIEWEY .. %{h/f:
Manulfacturer : Memmert
Model : UF 110
Serlal No. : B423.0853
ID No. : RYG_EN0213

Submitied by : ALS Laboratory Group (Thalland) Ca.,Ltd. {Rayong Branch)
616110 Moo 5 T. Maenam Khu,

A, Pluakdasng,

Rayong 21140 Thailand

Locatlon : Oven Room
Recalved Order : 21 March 2024
Callbration Date : 21 - 22 March 2024

Amblent Temperature ; (26£10)°C
Relallve Humidity : (50230)%

Calibrated by : Man Pattanapongpalboon

Approved by : $M

Approved Signatory

{ ) Pornthippa Tameyakul
{ ) Unnoppho! Harachai

o/ suwit Imjai
Issue Date ; 23 March 2024
The Uncertalntles are for e probabillty of 95%

This cortrficate may not be ropraduced clher than in (uHl, excop! with tho priar written
Approval of Lhe head of Corporate Services 3 : Equipment Calibration and Tesling Services,

by a

-00o-
Equlpment : Hot Alr Oven Cerl. No.: 24TM&34
Conditlon As-Recelved :  Used Item Page: 20of 3
Reference ; 2403-05630C-3
Procedure Used ;-
Calibration were conducled using ion pi CP-0T02 to direct measuremant
mathod with Data isition which with it T Delector { RTD ) and
Thermocouple Type T.
The lemperature scale used was based on ITS-90.
Condlilon of thls result of callbration
1. Reference standard instrument:-
Instrument Serlal No. Cert. No. Traceable Due Date
1 ) Data Acgulsition MY570137114 23LM115° TPA 11 Jul 2024
2, This certificate Is valid only to the item callbrated on date and place of calibration,
3. This certification is raceable to the International System of Unit
Remark : TPA : Technology Promotion Assaciation { Thalland - Japan }
Result of Calibration ;- {*) Without Adjustment
Functlon of UUC* : Temperature Source
Fresh alr seiting : Close Enviranment during calibration
Beginning Finished
27 27
% 59 59
224 223
[
o Ref. Std. 1D No-: @
H (o1 8 Callbrailon Polnl
7 / Poslilon:| (180)°C (104)°c
©
& =t 1 18-18TC-01_| 18-1BRTD-01
w 5 2 18-18TC-02 | 1&-18RTD-02
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Detalls : Di jon of Ci 5 18-18TC-05 | 18-18RTD-05
% 50 fem o o ] 18-16TC-06 | 23-18RTD-06
b= 50 cm W e o 7 18-18TC-07_| 18-18RTD-07 |
& LD om = 048 m 8 18-18TC-08 | 22-18RTD-04 |
Capacity = 0.1 m G (refl.} 18-18TC-08 | 18-1BRTD-09



Equipment : Hot Air Oven Cart, No.: 24TM634
Condition As-Recelved : Used llem Page: 303
Referance : 2403-05630C-3
Result of Callbraflon :- () Withoul Adjustment
Functlon of UUC* Temperature Source
Fresh alr setting : Close
Callbratlon| UUC* uvuc T Te e | Overall
Poinl Setting | Reading stability Factor
(°cH (°c) | (°c) (z°C) (°cj (*C) k
104.0 104.0 | 104.0 0.085 0.52 0.90 2
180.0 180.0 | 180.0 0.20 1.2 2.0 2
Calibration Measured Temperatura { °C )
Polnt Position
(°C) 1 2 3 4 5 6 7 8 [oafet)| (2C)
104.0 104.189 ) 103.508 | 103 868 103,712 103.772| 103.730| 104.289 | 103.805| 103.798 0.42
180.0 180.701] 179.238 | 179.935 179.999| 180.127 | 180.138 180.895| 179.313] 180.211 1.1

Average* : The average of 30 values in each position.

Temperature stabllity : One-half of the greatest maximum difference of measured temperature at any one sensor,
Te : The i of at any sensors and the measured
lemperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the pattermn or within the chamber under steady-state conditions.
Overall Varlation : The Dil of the i and minlmum throughout observation,
UuUC* @ Unit Under Calibration

Note : The reported uncertainty of measurement was included stabllity and excluded unlformity .

The reporled uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor &, providing a level of confidence of approximately 95 %.

-000-
Equipment : Walter Bath Cert, No.: 24TM635
Condlilon As-Recalved : Used Item Page: 20of 3
Reference : 2403-05630C-4

Procedure Used :-

Calibration were conducted using in-house callbration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer { IPRT ).

The temperalure scale used was based on ITS-90.
Condltion of this result of callbratlon
1. Reference standard instrument:-

Instrument Serlal No. Cert. No. Traceable Due Date
1) Data Acquisltion MY57013711  23LM115 TPA 11 Jul 2024

2. This certificate |s valid only to the item calibrated on date and place of calibration,
3. This certification Is traceable (o the Inlernational System of Unit.

Remark : TPA : Technology Promotion Assoclation { Thailand - Japan )
Result of Calibration :- (*) Withoul Adjustmant
Functlon of UUC* ; Temperature Source
Heat transfer medium used :  Waler

Environmental AC Voltage Supply
(°C) { %RH. } { Volt )
Beginning of 25 55 222
Finished of € 25 57 223
Ret. Std.
Posltion : 1D No:
1 4803988-001
2 2 4803988-002
4 =) 4 3 4803986-003
R e 4 4803986-004
S{rel.) 4803986005

Front

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

TEL0-2717-3000-29 FAX.0-2719.5484 CALERATION 0004

NSC.TISLTIS{TZO

Certificate of Calibration Zert.Not 2HTwess

Page: 10of 3

Equlpment : Water Bath 72@4 1 /r
e REVIEW BY .. . fm L.
Manufacturer : Memmert ;

Model : WNB22 APPROVED BY....... [ ,, el .

Setlal No. ; L513.0848 21/09/25
NEXT CAL DATE. ... oovniiamnnnramnsini

ID No. : RYG_EN0061

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branchy)
616/10 Moo 5, T, Maenam Khu,
A. Pluakdaeng,
Rayong 21140, Thailand

Locallon : Wet Chemlstry Lab

Recelved Order : 21 March 2024

Callbratlon Date : 21 March 2024

Amblent Temperature : (26x10)°C

Refaflve Humidity : (50%30)%

Callbrated by : Man Pattanapongpafboon

Approved by : %Z‘Wt

Approved Signatory

( ) Pornthippa Tameyakul
{ ) Unnopphol Harachal
(v Suwit Imjai

Issue Date : 23 March 2024
The are fora d probability of appi 95%
his not be thin in ko8, except wilh e prioe written
Approval of the : Equipn Testig Services.
Equlpment ; Waler Bath Cerl. No.: 24TM635
Conditlon As-Recelved : Used ltem Page: 30of 3
Reference : 2403-05630C-4
Result of Callbratlon:-  ( *) Without Adjustment
Function of UUC* ; Temperalure Source
Callbration uvue vuc* Average® Standard Reading ( "C )
polnt Setting Reading Posltlon
(c) (°ch (°c) 1 | 2 [ 3 T & Tswety]| (2*c)
85.0 85.0 85.0 84428 | 84424 | 84489 | 84.507 | &4.477 0.18
Callbration Unlformity | Stabliity Coverage
point Factor
{(°C) [ {(2°C) k
85.0 0.19 0.1 2

Average* ; The average of 30 values in each position.

Unltormity : The maximum difference of measured temperalures at any sensors and the measured temperature
at the reference location which are observed al the same ime or at as close an observation time as possible
to ine the pattemn of h within the chamber under steady-state conditions.
Stability : One-half of the greatest il i of at any one probe.

UuC* : Unit Under Calibration

Note : The reporled uncertalnty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a lavel of confidence of approximalely 95 %.

-000-



@ISCG

Metrology
SCI ECO Services Company Limited

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

Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 P
Bangkok Tel: +668 92056851, +669 8247 2360
Website : www.scieco.co.lh  E-Mail : calibrale@scg.com
Cerlificale No. T241120 Page 1 of 4
Certificate of Calibration
Equipment : Chamber ( Cold Room )
Manufacturer : MODULAR
o T =1f.
Model IREVCOHCOO REVIZWEY
ooroven sy T et
Serial No. : C00351459 [iPEROVED BY, == f
jﬂlqy ]as J
Customer Code RYG_EN0184
ID No. : TI1939A5
Customer : ALS Laboratory Group {Thailand) Co.,Ltd. ( Rayong Branch)

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

The inties are fora

616/10 Moo 5 T.Muenam Khu,
A.I'luakdacng, Rayong 21140
Laboratory

S June 2024

Sujjar Naknakred ( Site Calibration Manager )

%Mﬂ’rcecha Phisassutthikul (I'emperature Calibration Manager)
12 JUN 2024

This Certdficate Is Issued in

prabability of approximately 85%.

wilh the i of

Scheme which has assessed the measurement capability of the

granled by the Thai Laboralory Accreditatlon
ry and its ility 10 ized national siandards

and Lo the units of measurement realized at the commesponding nalional standard laboratory. This cerlificale may not be
reproduced other than in full except with the prior written appraval of the Metrelogy.

WISCG

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

IR-LE 1197150806

Metrology

SCI ECO Services Company Limited

Certifieate No. 1241120

Page 3 of 4

Calibration Report

15§
10A !
4 ] i
! T 1 A
]
1 164
[ .
& L ir 3
1 -
1
13 ST [ 12F
i L RS s ] e
= 144
S ,
’ HETL e :
r H i
4 H
. H
nle L i~
) 7
1CF: - 5A
C=Centre, F=CentreofFace, A=Comer, E=Centreof Edge
1C = TNI161 11F = TN171
24 = TNI62 12F = TNIT2
3A = INI16G3 134 = INI73
4F = TIN164 14A = TNIT4
54 = TNI6S 15F = TNI75
6A = TNI66 16E = TNI76
¥ = INIGT
AF = TINI6
94 = INI6Y
10A = TN170

07, Q
Approved iyl

FisgeL 18 1018 18260

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

©/SCG

Certificate No. T241120 Page2 of 4

Calibration Report

Equipment Chamber ( Cold Room )
Date of Calibration 11 June 2024
Environment ‘Temperature @ 23.1-24.1 e

Linc Vollage : 222.3-226.3 V
Relative Humidity : 55-65 %RH

Condition of this resul(s-u.;?

ibration ¢
This equipment was calibrated by inscrt nine standard thermocouples type T into ils chamber |, the other one

stndard thermocauples type T use for ambient
1o WI-T20 ( based on ASTM E145-99 { Reapproved 2001) and AS2853-1986 )

All datu shaw below were final values and the initial dzw from cuslomer request . The lemperature scale used
based on ITS - 90,

Reference Standard Instrument :

Wa

e

Insirument Model Tnsirument No. Centificate No. Due Date
1C TYPET IN161-TN170 T240713 19 April 2025
TC TYPET TNI7I-TNIgY T240713 19 April 2025
DATA LOGGER 14970A T149 T240713 19 April 2025

w

This certificate is raceable to ©

; . The calibration was done in uccording

National Institute of Metrotogy ( [hmland ) through Metrological Center ¢ NSC-TISI-TIS 17025 CALIBRATION 0244.)

IS

Cond:tion of calibrated ilem : good
Lquipment Deseription :
Time Conslant k] Hour v
Fresh Air Damper ] Open [ |Min
D Close
[XINot Available

u

Minuie At 3

[ Medwm

C

D Max

w

Adjustment :

¢} withoui adjustment ( X ) afier adjustmen

s 2
L —
Approved By,

UMALES IS S ihn

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

@ISCG

Certificate No. 1241120 Page 4 of 4

Calibration Report

Meusuremeni Resulis:

Aversge Standurd Reading ai cach position (°C)

Culibratiun Paint TN161| TN162 [ TN163 | TN164 | TNIGS | TN166 | TN167 | TN168 | TN169| TN170

3 273 270 dat 278 299 235 o 321 308 | 290

TNI76

1'1N|7| TNI72 | TNITY T;\'l”]TI\'”S
1 39 301 202 2381 | 342 342
Chamber ( Cold Room } Temperature Distributian
Reading (°C'} . ) .| coverage
Settimg (*C ) Average (€} | Stability & C ) | Uniformity (°C )| Uncertainty (2C)
Min , Max Averape Factor & |
3.0 24, 54 a7 297 152 113 202 2,00 :

= The cuoled encestunty exclade * wniformity
The calibration cesult apply only the aave calibrated fem

The result ol test

as found accurate ks shown on due and place of test only.
The reporied expanded uncertainty 1s based on & stardard unceriainty multplied by a coverage factor k which far a v-distribution, providi

4 level of confidence of approximatcly 95 % .

Approved By,

FMALE IS Th-0naan
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RSTISLTS 17025
Equipment SPECTROPHOTOMETER Certificate No.: C06230441
Modsl: DRB000 Issued Date: 18 September 2023
Serial Na. {or ID.): 1627845 (RYG_EN0037) Job No.: WO-00005382
Manufacturer: HACH Page: 1d3
Condition: In Condition
Cuslomer: ALS Laboralory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
REVIEWBY
Environment Condition: ~ Temperature 239 *C 1 0. APPRDVED BY .7 w2
Humidi 653 %RH x 14 %RH
g el owre 161 25
Callbration Place; ALS Laboralory Group (Thalland) Co. Lid. (Rayong Branch) (Wet Chemistry)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Calibraiion By: Mr.Natlapat Rungrueang
Calbration Date: 1B Septemnber 2023
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceablitty: This certif is to the CRM by National Instilute of Standards and
Technology (NIST) through Stama Scientific Limited,
The standard for Wavelength Certificate No. 111583 and 111584
The standard for Pholometric Cerlificale No. 9114984 and 111588
The standard for Stray light Cerlificate No. 111586 and 111585
The standard for Spectral resolution Certificate No, 111587
™
|
gion oy

(Mr. Natiapat Rungrueang) (Mr. Nitinun  Srihawan)
Person in charge Authorized signalory

This ceriifcate ta lxsuod the unda of measuroment accarding Lo the imiematona] System of Units (S} it provides tsoaabilry of measursment to Intamatianal or
natord elandard or ather racogized netionsl siandard kebormaries
sy 324 i

[Rprem—n iy rutioled by e tactae (522} e
)

Prvice & Lo eroril Wi T Gusos o E. L
Theta resuts e mmm«ybnmmmmam.vmmmmm
impeoduced entept ks A werout appeoal of D5H Technology Limiied
Vi Rt o' lal #v4
DS Tty

Uit
I3 st e e s e o 10360
232 3 vt ik Bargcreh, Fheasuno, langaos 1060
[ e o

Delivering Growth - In Asla and Beyond. CALFM-COB-15: 12 Sep 2022

€z DKSH

Certificale No : C06230441 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Standard Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7355 0.737 -0.0015 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.B574 0.857 0.0004 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2854 0.280 -0.0036 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6374 0.637 0.0004 2 0.0080
Stray light *

Standard: cut-oft UUC: Wavelength (nm) UUC: Transmission (%T) Abgsorbance ( A)
260.62 +-0.11 nm 260.8 1.3 1.886
391.44 +-0.11 nm 391.4 1.3 1.886
Spectral Resalullon *

Nominal Concentration 0.02 % wiv Paak Trough Ratio SBW

Standard Wavslenglh { nm ) 268.66 206,69 138 2,00

UUC: Wavelength {nm) 268,2 2661

Sid Absorbance { A) 0.4566 0.2780

Absorbance { A) 0.413 0.300

* Calibration Marked " Nol TISI Accredited * in this Cenlificale have been included for completenaess.

The End of Cartificate

1/l Bumaaturn maTaTaB dve
DXEH Tachnalegy Limted

Iz
253 Sudhuve P, Byt Prastarong, saghos 1025
Pron +63 6% 7000 Emad Waimm

Delivering Growth - in Asia and Beyond CAL-FM-C06-16" 12 Sep 2022

€& DKSH

Certificats No.: C06230441 Page 20f 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std &l 2 nm and UUC at2 nm
Standerd Wavslength Unlt Under Calibration Correction Uncertainty
418 61 4183 0.31 013
536.66 536.6 0.08 0.13
©37.98 638.3 -0.32 0.13
748,48 748.7 -0.22 0.13
807.03 807.4 0.37 013
Photometric Aecuracy (Absorbance)
Wavelength Standard Unit Under C. Comection Uncertalnty
0.0000 0.000 0.0000 2 0.0045
0.2830 0.289 0.0040 0.0045
420 nm
0.5168 0.519 -0.0022 0,0045
1.0238 1.028 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2867 0.283 0.0037 0.0045
440 nm
0.5073 0.508 -0.0017 0.0045
1.0083 1.007 0.0013 0.0045
0.0000 0,000 0.0000 0.0045
0.2516 0.250 0.0016 0.0045
465 nm
0.4585 0.462 -0.0025 0.0045
0.9334 0.833 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
0.2481 0.245 0.0011 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.9488 0.848 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0259 0.0004 0.0045
590 nm
0.5040 0.505 -0.0010 0.0045
1.0032 1.002 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2578 0.257 0.0008 0.0045
635 nm
0.4971 0.487 0.0001 0.0045
0.9720 0.971 0.0010 0.0045
1 Bame e TuTal
DREH Tachnaiogy Limited

Prame: +88 138 100

Delivering Growth - in Asia and Beyond,

lunsedaudniAiaviadianaon

CAL-FM-COB-15: 12 Sep 2022

&z DKSH

1waflueu: WO-00005382

wilnatasiin: SPECTROPHOTOMETER u: DRBO0O wiuauetas: 1627845
n57938aY ($u) N1I9ADY (§9)
18 Sep 2023 FWNIRsIER 18 Sep 2023 RUTRTTDTY
Und | lind Und | bhing
Genersl
= o 1. mrwaysniatos = o
2 0o 2. Arwdsn ( gosldiIng, motuuaniatas) 7] ]
=B o 3. & fin - n 1A%a9 (On-Off Swicth) D
= m] 4. 1juna (Keypad) = |
= [m] 5 wumo (Display, Screen Confrasl) =] [m]
Spectaphotometar
O o 6.  wiviwlvivh (Battery Backup) »= 2.5 VDC O o
[} o 7. dwmuBanawumiadu (Wavelength Control) O m]
= O 8. Armwmeku (Wevelength Check) @ o .
@ [=} 9. uuserimflauss (UV < 3,000 hour) = o 9.2 Hours
7 O 10, umrilsus (Visible < 5,000 hour) = =] 741.5 Hours
= O 11, FooSAuRIUMBLW (Caroussl Module) = o
P Meter and Conductivity Metar
[m] (m] 12, BiinTnsn ( Electrode and Connection Cable ) m] o
0 O 13, szfurnsazruiu Electrode (Level KCI ) [m] [m]
[m] [m] 14, shilafua Electrode (Dust Protection Hood) [m] o
[m] [u] 15, mubiiaTnin {Sland) [m] D
Twbidimetar
o O 16, AAusuidhgn {No Sample) O [m]
o =} 17, SEUNSHOIETHUDIUM (>= 2.5 Tivku 3.0) O O
Automalic Vistor
[m] m] 18.  &nw Pislon Burettos [m] [m]
[m] =] 19.  Funclion Rinsing and Dosing [m] [m]
(=] =] 20, sruuvestusussUnswsenay o o
wesbuuelt :  *656.9nm=656,1nm
*486 0nm=485.5nm i
Mr.Nattapal Rungrueang
Service Engineer
e
R s

Delvering Growth - in Asia and Beyond
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Certificate of Calibration

Represent lo Cerlificale of Calibration No, C28240007

Equipment:
Madel
Serial No. (cr ID.).
Manulacturer:

Condition:

Guslomer;

Environment Condilion:

Calibration Place:

Calibration By:
Calibration Date;
The Melhod used:
Traceability:

{Mr Thanathorn Phunook)

Person in charge

Block Digestion Unit Cenlificate No.© ©29240011
KT-20s Issued Date: 22 March 2024
5720210009/5770200073 Job No: WQ-00020428
Gerhardt Page: 10l 4

In Condiion Digestion Block" 20 holes.

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, A Ptuakdaeng, Rayong 21140, Thailand.

REVIEWBY . 4
Temperalure: 25 °C + 07°C
Humidity: 54 %RH & 41 %RH APPROVED BY "“‘.“"}5‘,
Vollage' 225 VAC 17 VAC 11 [l se
g NEXT CAL DATE L5 AT
TRz T ol

ALS Laboratory Group (Thailand) Co..Ltd. (Raycng Branch)
{ Wel Chemislry Lab )
616/10 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong 21140, Thailand

Mr. Thanalhorn Phunook

11 March 2024

In house method. base on by comparison wih slandard

This cerlilicate Is traceable to the S| Units maintained by Naticnal inslitute ol
Melrology (NIMT), Thailand through N.M Technical Center Laboralory (NTL)
Cerlificate No.: TC22/0080

(Mr Udon Srichana)
Authonzed signatory

Tns oan ficale € wsyed lhe urils ol Peaserement acoading o 1 leins - & Syt i Jnns 1 (PO . des rs »3billy 0 measureen! 1 nici s o1

S NSOV LRGN &1 ST ek

203 Paterl L D

e measarement urcanzinty staed s Ihe e¥FANIET UCER Nty N 0 LG ebtznce ram Ine siansard wisers 1 Ly mull 23 by te covi- age ick: k=21l

ovide 2 leve! of canfidencs of i - « mately 8% )& Ocknmeisd n accomance « 1 the Guide ta Exsression of Uncaraily
“nese fes.aits may be affedied by denabza mom 5
be reproduzec exce) R full wihoi appraval of EKSH

Y Amomom awlCTnE gk
D&M Tadinus gy Liniind

Zh23 PRI AR L 15937 o
7731 % anymue 2040 hung:

Defivening Growih - it Asia and Beyond

Measuremenl 1GUM)
(e nens lested Gl Wraten o1 samaksd e teqel shatl nal

g cont o Tha resubu rel 2 o

dlogy Limue =

ANE P s 10250
~as Unighannary
Bk om0 10C0 E sy M4

angh + 1020
Gadksricom  eebule wam Ghsn CAM'SC ent 15 tha lace
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Cerlificate No.: ©28240011 Page 3of 4
Calibralion Results:
Pre Calibrtion
: Neasured Cotectan
Locations Desred Selting Indicating Uncartainty
rc c rcr Temperalure o UUC 0
("C}
Al 4015 1.5
A2 401.2 15
A3 399.1 W5
A4 397.8 15
AS 385.1 1.5
B1 396 6 15
B2 356.1 1.5
B3 w20 1.5
B4 3816 1.5
85 380 380 2380 2007 15
c1 3953 15
c2 395 6 1.5
c3 2028 1.5
ca ETE 15
=] 390 3 15
[+3) 397.6 15
D2 3866 1.5
D3 595.0 1.5
D4 3942 15
__Ds 3838 15

Delivering Growth  1n Asic and Beyond

S ¢
W Prishanc Bas s 100

viBosce www GHER CETAeem ¢ innianT

CAL FI €26 07 20 Jul 2027

&% DKSH

Cerlificate No ; C28240011 Page 20of 4

Fig 1.: Front view

, isanay

N,

o=
Oﬂ
O»

000000 0>

Lacaben o standlarg

Fig 2 Digestion block
Definitions

Indicating Temperahure: The average raading of Inizabing e ce wiich lormis the iniepra parl of the Digesilan block

Measured Tempersise :

average reading ol working tsnozrd al any pos 1ons o° location

a s e 16280
i Baryh~- 10261
bt cam | AAPALR werw drRa oL BT alune

4

Delivering Growth - 10 As:a and Beyond CAL-FR-C2607 20 Jul 2322

&= DKSH

Cerlilicate No : C29240011 Page: 40l 4
Calibration Results:
Without adj
Mossured | Corretion
Desrod Seting Inchsating | Uncertainty
Locations 0 ey el Tempessture | of UUC. (C)
{'Ci i'ch
At 3625 17.5 15
A2 3824 174 L5
A3 3821 171 1.5
Ad 3797 4.7 15
AS 378.3 13.3 1.5
81 380.1 15.1 15
87 3801 13,1 [
B3 3765 135 1.5
B4 are3 133 15
BS 280 365 265 379 1 14.1 1 15
C1 360.1 15,1 15
c2 3601 15.1 1.5
c3 3789 15.9 18
c4 3raz 132 1.5
C5 3 123 1.5
D1 3005 155 1.5
o2 3806 156 1.5
D3 3781 131 1.5
D4 787 137 15
D5 77 12.7 1.5

The End of Certificate

VAT B e TULRT G14e

DKSH Tocknr .y Lmitad
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CrossLab

Fren b ba Gusons

wwaRtus: WO-00020429
finA%aiia: Block Digestion Unit qu: KT-20s

Agilent CrosslLab Start Up Services

Widira 3
wnoamaas: 5720210009/5770200073 p

o .

REVIEWBY ... T

Agilent 5100 5110 ICP-OES APPROVED BY

sy (i) L) Preventive Maintenance HEXT CAL DATE ...
11 Mar 2024 WA 11 Mar 2024 Witwe
Uné | g Uné | Lind |
General |
=] o 1 Al | o
B [ 2 N5 Main Switch | o |
@ [ 3 n1511191u Seleclor Key | a | Agilenl Prevenlive Maintenanca provides lactory recommended seryice tor your analylical
Instruments to assure reliable operation and the accuracy of your results
B a 4 nsiuaaaHa Display =] (& _ = P a " h
Delivered by highly rained and certified service engineers using genuine Agilent parts and
Lo} o S| 8N Hole = o supphes, Aglent Preventive Maintenance provides what vou need to reduce unplanned downtime
and keep your syslems operaling al their pzak performance
. anwehtl a O Tudi
g S 2 This c7zhst 15 used as a guide for completing the prevenlive maintenance tasks A signed copy
G o 7 ANWEASaY = of ths checkl st s provided for your records
e] o ] anavwindan n doufifato = o
dianurin

Mr. Thanathom Phunook

. Reasion AC2, lzsveq 2° January 2022
Service Engineer Div . nel Kurmber (31490075 Page Yof MY
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Agilent Agilent
24; ent 5100, 5110 Preventive Mamtenance Checklist Cro SSLab Agient 5100, 5110 Preventive Maintenance Greeklist CI’OSS Lab

D T o buge

Introduction Important Customer Web Links

» Toaccess Agilent University, vis L htip /?vaviw agllent comicrosslab/urinersity/ o learr ahoul
o training oplions, which include onhnz classroom and onsite delivery A training special st ¢an
Customer information waork drecily with you lo help deterrmine you' best oplions
*  Cuslomers should provide all necessary operaling supplies upon request of the engineer « Toaccess lhe Agllent Resouree Center web page, vis * ips /7wy agilent com/en-

. - us/agilentresources ing informatian topi: C 2 H
= Acuslomer represenlative should be av4 lable lo Ine engineer while performinig lhe prevenlive /ag greesThe following iepliopcslarciavailable
mantenance procedures  Customers are responsible [or regular mainlenance and are - Sample Prep and Contanmanl
2ncouraged to chserve the service representative

= Any pans notincluded in the Parts Lists secl on of (is document are not part of the
recommended Preventive Mainlenance service nor are Lhey incluced in the price of Lhis

Chemicai Slandards

service © Analysis

= |fa systemn requires the use of exlra ar spec al procedures and/or parts for the Ma nlenancs « Service and Support
servce, then thesc must be ordered separately and charged as a reparr, which may incur
avdibwnial costs Application Workllows

* Fo customers using HF apphical:ons the instrument should be relumed Lo it standard = The Agilenl Communily 1s an excellenl place to get answers coliaborale with olhers aboul
sample introduclion systern applications and Agilent products. and fina in-depth documents and vioeos relevant to Agilenl
1lechnologies Visit hitps //community agllent cam/welcome

» Videos about specific preparation requirements for your inslrument can be found by
searching Lhe Agilent YouTube channel at hlips /fwww youlube com/user/agilen!

= Need to place a service call? Flexible Repair Cptions ' Agilent

Rev s un 402 tssaed 21 Jana~y 2023
Documeent Hu —0er G437 492075
2 Ay Tewt =3 vy Ine. 2022
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Agilent
Agilenl 5160, 5110 Preverti-e Mamtenance Che :kisl C ro SSLa b

nm s Gaone

Service Engineer's Responsibilities

= Contact Ine customer and ensure Lhal all necessary supplies are available before the
prevertive mainlenance v sil

= Orly selecl ose pages that relate to the systern or module being serviced
= Complele empty fields wilh the relevant information
= Complete the relevanl checkboxes in the checklist using either a “X" ar lick mark *v”

= Check "Setvice nol applicable” check boxes 1o Indicate services/1asks not delivered, as
appropriate

= Complele the Preventive Maintenance servicas in (he most logical order relevant o the
individual syslem service in the order of 1he tasks lisled

= Corrplete the Service Revlew sectian together with Lhe customer
= Complete the fields for page numbers at the foot of each selected page

= Add relevant page numbers 10 selected payes and complete the latal number of pages fiefd in
the Service Complelion section

« Ask the customer 10 sign the Service Verlfication section including the customer’s and your
slgnature.

Pevon A0 Is3usd 2 Janpry 2027
Decumert Hurnes G014 5C070
@ fgikent Teehinaiogies, nc 2022

Agilent

DT T rossLab

Preparation

[ Discuss any specilic iusues with the customer before stariing

[Z” Review the instrument lagbook for recorded problems ang commenis

7 Save nsirument conrol settings before starling the procedure

[Z Perform a general inspeclion cf the systern for cleanliness

[&” Check for proper installation ol paris assemblies. sensors efc

2" Chack system lor requ red inslallatlion of components and implementation of Service Noies

12" Gheck for required firrware/scfiware updales and venfy with customers if they would like
them installed

Z ForHF application systems, Il standard sample intrcduction sysiem was nat inslalled, ask the
cuslorner 1o install it ~ea

(7 Ask the cuslomer Lo remsove any samples {1am the ICP-OES sample inroduction area aule
sample” or around the ICP-0ES

Revison AD2 Issund 21 Janiasy 2012
Cocurnenl Namixa GI14 9307 e Bitls
& Agikn Tecnzlog 5.0k 2022
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Agilent 5100, 5110 Preventive Marntenence Cliecklist CI’OSS Lab

T v "

Instrument Maintenance

System Information

IZ( Check this box if an instrument corfiguration repor: s attached instead of campleting the
table

_lnm_mmnsymnnmmnndlb ___ Goloa /nqnmcooa

Inetrument System Site and Location AL L;g,,mw Broup cTheilond 3 Co LTE

!’ List System Component Product Numbers List the Serfal Numbers of each Component

EENY M 1,0 10005
3 < 140h AUNSLOTbd
S 3zl 30701 Lo04 - no1£q
ICP-DES Configuration Table Clrcle thety;e_anvmn-ln Ihc type if other
He ¥oe ) Sc_aspﬂywne?eb_\comk:.ﬂlomcr
Seray Charncer Cycloniz Single Pass | Cyclone Double Pass | Othe”
Torch Rad al| Dual View Qther
Torch Type One P ece | Sem: Demoyrtals | Fully Demoumiable | Gther

d- 24mm]1 1 8mm ! 14mm|G8mm Other

Quartz| Cerame | Other

Ronsa AL Issuco 21 Jaiary 2022
Documert Number 201400075 Page 5 oftd
© Aglent Technologres Inc 2022

Agilent
Agilent 5100, 57 10 Preventive Mantenznce Creckist CI’OSSLab

Preventive Maintenance Procedures

Record Pre-PM instrument performance
& Run instrument Performance test
@ Record results in Instrument Perlomance Test Resulls Table = Pre-PM

Clean and inspect ICP-OES system

[ Look for any obvious exiernal damage or problems
BT Inspect water cooling hoses, gas lines and power cord for excessive wear or damage

& Perform a general lernal inspection of 1he system for excessive dusl accumulatian, clean f
necessary

[2* Inspect sample introduction components and recerd any required maintenance in the Service
Engineer Comments and notily 1he customer as the requiied aclions required

[IZ’ Record the instrument operating conditions n the ICP-OES Staws Resuhs Table
[Z Replzce (he polychromaior purge filier

[ Replace the rzdal pre-oplics window:

[2” Replace the axial pre-oplics window for SVDV and VDV instruments

[ Check exhaust flaw for the cormect pos tive extraclion al the exhaus: duct to insure lhey meel
rmirimum speciiications

7 Replace an inlel dust hiter
a Replace tigh capacity a1 .nlet dust fi'ler element if installed
Z’ Remove and clean instrument water nlet filter

Agilent Water Recirculator

O Service not applicable

@ Drain cooling fluld and remave any particles from ne cnler reservorr
[F Ramove, clean and reinstall water nlet metal mesh fiker if present
@ Re fill with Agitent Cool Clear cooling fluid

[Z/Clean the cooling system Ar- filler arcd the condenser

Fiov s un AQZ hssued 71 Jauary 2022 :
Ducument Kumber G3014-00975 Paxe X
W Agient Teznralag, e 2022
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Agllent 5100, 5110 Prevertv2 Mainlenance Checkist CTOSS Lab

Froe waaghe

SPS 3 Auto Sampler

Z/Servlce not applicable

O Power cycle the &L anc verify successful inial,
O Inspect X and Z axis belts for wear Replace is necessary
O Clean X and Z axis shde shafts
]

Using customer s racks and the Agilent soflyvare move the sample probe 10 the 4 outermost
carners and ninse port, ensure that {he probe is approximalely centered in the vial

SPS 4 Auto sampler

[J Service not applicable

X Clean the spill tray. rack localion mat, end frames and chassis wilh a darmp sofl clotn and
diluled mild delergent

[ Clean the aulo sampler cover panels, If cover Ki: is nstalled, valh domestic wircow cleaner

[ Check Ihe X-axis and Z-zxs drive balts for cracks, sphils, damaged 1eeth excessive
fraying, color changes or degradation from furnes

(27 Check the X-axis, Thela-axis and Z-axis FFC cables for cracks, incorrect positioning damaged
edges or damaged conneclars

IZ/Pump Tubing Replacement Replace penstaltic pump tubing Replace all tubing thal goes
framn the ninse station to the pump and from tha pump to the wasle/nnse boltles

L/Tesl U ng cuslormer's tray and move Lhe sample probe to the sample vial 1, wash vial and
nnse parl and ensure thal the probe 15 centered in the vial If not use calibraticn wizard and
calibrate the position

AVS 4, 6, 7 Advanced Valve System

IZ/Service nol applicable

O Replace valve rotor seal

O Check fittings lor signs of leaks

O Check lubing Including autosampler lubit g lor Kinks or excessive wear
O Check high Mlow pump for signs of leaks

- Agilent

sage darit

Agilent
Actent 5109, 511C Freveru e Mar lenance Cliecklist C rOSS Lab

Restore Instrument

[ “or HF applicaticns, ask Lhe customer 10 re nstall their sampfe intraduction syslem
2" _eave syslem n an dle slate on and purging

A Guidance If the PN service 1s performed pricr 1o & qual fication service, Lhen use the
gualificauon procedure as a quide for fnal instrumen: set up and checkeut

Service Review

¥ Altacr availzble reports/printouts of ali tesls to this documentausn

Z/Record Ihe Prevenlive Manlenance service activity in the customer s records/logbook

" Record the PM event in the Smart Alers logbook, if applicable

Z/ Updale/resel instrument mainlenance counters as appropriate

177 Aflix the PM sticker 1o the syslemn of nstrument loghoak bz sec on the customer s request
&~ Comnplare the Service Engineer Comments sectiar if there are adcivonal comments

2 Reviaw: 1ts service, parts replacea, ang iest results obtanad wilh the cuslomer

If thew % firmwara was upcated, record the detalls of the change n ¢
Engincers Lamments box - Systemns in a comolant environmen: may need i
documentalion

E/ Complete the Signalure Page with both Service Engineer and Customer signatures.

© AgéerT Terrdiog e, inc 7

Agilan
CrossLab

From Insh 1o Ouzarme

A

103.5110 Freves

ICP-DES adjustment

& Check position of Zn peak, adjust f required
E]/Check Argon Ratio, ad;ust lo specified value if required
[ Perform Deleclar Calibration

#" Perform Instrumen Calibration

Record Post-PM instrument performance

P forrm it
#5u'ts in Ingtrument Performance Test Resulls Table - Post PM

" For syslemns using [CP Expert version 7.3 and above run the following Instrument tests

2 Subsystery Communications Test
E~ Air Flow

& Water Flow

& Gas Flovis

12" RF Generator

" Camera Test

& Optics Test

[ Nebuhzer Tes

Z{Recurd the result in the Instrument Test Resulis Table

- Agilent

Page & of i

Agilent
Agliers 5100 §110 Prevenlive Msmtenance Checklis) CrOSS Lab

o gpe 1= O 2y

Test Results

Insirument Performance Test Results Table

Nele These measurements do nol fosm par: af any specificalion and are for reference only

Pre PM Sensitivity Chrck Post PM Sensitivity Dhe:k
| Redial Al ¢ Radial Axal*
ASh L . 1530
| 7344 % |
" 1 53 ro 5 512

= Avial resu'lis not applicable o GBO16AA GBO12AA Radial View mnstrumers

Instrument Test Results Table

Note The Inslrumen Test resulls are for systems using ICF Expert version 7 3 and apove only

Ingtrument Test Result

Sussystem Communical ons Test | :

£t Pl
e Fizm ) s
Gas Faws | N
= | S -
! Fest |
LEI5Y
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Agllent 5106, 5110 Preventive MairTenance Chacki st CrOSSLab Agilent 5100, 5110 Freventve Mainie :ance Checkiist CFOSSLab

Froe Wt 13 roee Frm g 1o Cutoonne
ICP-DES Status Results Table Consumed PM Parts
Note: These measurements da nol form part of any specification and are for 1eference only = == e hiaiaa Quanttty
= SHY Purt Description Part Number where used consumed
Standby Mada Awial Pre Gpue Window GBD10-68014 g:g:gtg‘;‘;:;ﬁ l
05 3 Radial Pre-Opuc Wirdew GS0TG 66015 A
. Agent Cool Ciaar Cotan! Flud 579040597 Al oter |
232 < Furge Cas Flier G800 40136 Al
R A Tlow {sensor speed) = o Al ez * e 6500066202 an
Plazma Evhaus: Temperalure =] © High Cepacity & - Fiter GB2106018S CTpuonal
T ——_— Futor ses! for 67 pori valve for AVS6/7 8494 60002 CA944/GE43S -
(10w Osalletor 120 um )
— - Rotor sez! for 4 pent valva for AVSA G8493-60002 CRA934 =
. 104 Lmn Ry sofutsn 19 11 e MaNon25TMSX  eaygn anias Pz
Inlel Temperature T 3 - o
—_— e - — e Bab comnector 2 5mm:1 Smm I GEAT0-80124 SPSé
POy e e = o 150 3 PG wasic WbinaBmr od Smm i 2m  GBAT0-E0122 sPsa
CED Tompestare “an1 -an 0 c Additional Parts may be reguired (1om engineer’s stock:
Theiwral Shatlicor . 314 i 3s - <l X s anve bell 5310047500 srs3 -
A3en Supply Pressure Pz 561 90 kPa | Zaxa cnve bel 5410047400 SFS3
= E=— = )| Peristal bing PVE SohaFIoX 8 goroo - 2
Puge Gas Supply Pressurel s RN «Po [elisouT wkhg ALaFIE griopana00 sps e
Qptian Gas Supply Pressuet = «Pa = “Pa
038 Lrmin Consumed Parts Reference
| Metulzer gave pressure | (Purchased by customer, not included as part of PM)
......... |
=il = i 1 12 Section Not Applicable
No measutemeant =
Product or Modald Quantity
Ka enent Part Descriplion Part Number whare ussd consumed
Nomezsyrement S
Kz meesuement
*1 If option installed
Mevision AQ2 1ssued 21 Jenupry 2022 A H
AR ettt Agilent st Agilent
@ g etz e
Metrological Center
SCl ECO Services Company Limited
e et ey} 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Agilent Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
a 45100 5170 Prevants e ivamler e Chieckl st
a I E—— rPSlSLa:b Website : www.scieco co.th E-Mail : calibrale@scg.co.lh
Signature Page Certificate No. T231676 Page 10l 6
S - Certificate of Calibration
Service Engineer Comments (optional)
It tnere are any sozcific points you wish 1o note as part of perm?m-vl;g-mc Installation or other Equipment : HEATING BLOCK
tems of irteres for the customer, please write in lhis tox
Manufacturer : Environmental Express
Model . SC 196 reviewsy S g0 €
. oo
Scrial No. : 6974CECW3285 AePROVEDBY . P4l L 1
NEXT CAL. 2/ o313
Customer Code : BKK_EL0054 CALy DATE & o
1D No. : T5306A3
Customer : ALS Laboratory Group (Thailand) Ce.,Ltd.
104 Phatth kan 40, T hanakan Rd., Khwaeng Phatthanakan,
= ipe s Khet Suan Luang, Bangkok 10250
Service Verification g SA
e e o Date Servic e Conipleted Customer Location : Acid Digestion Lab
[TETIT-EE 2T feb :a , ok
Senze Engiiar Mars Cuslzmer Hame Date of Receipt : 13 September 2023
Nukow  Luemes i w30
Sernce Ergneer S gritute Cuslomer § gnature N . . . .
N v Calibrated By : Saneg¢ Musikawan ( Site Calibration Manager )
Torel numt - of p2gas 13 s dacument
w Approved By s Y7 /Sujjar Naknakred (Site Calibration Manager)
Date of Issue ; _46 SEP 2013

S The uncertainties are for a confidence probability of approximately 95%.

<. Agilent "
This Cenlificate is issued in with the itions of tation granted by the Thal Laboratory Accreditation
Scheme which has assessed lhe measurement capability of the laboratory and lts traceabllity lo recegnized natlonal

slandards and 1o the units of measurement realized at the corresponding national standard laboratory. This cerllficale may
not be reproduced other than in full except with the prior written approval of the Matralogleal Center,
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Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

\ Tt e

Telephone : +66 2 586 57924 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrale@scg.co.th
Certificate No. T231676 Page 2of 6
Calibration Report
Equipment : HEATING BLOCK
Date of Calibration : 22 September 2023
Environment : Temperature : 21.8-23.1 °C

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

Condition of this results of callbration :

)

w

IS

v

©

- This equipment was calibrted hy insert 20 standard thermocouples type T into ils chamber |, the vther one

standard thermocouples 1ype T use for ambient . The calibrution was dane in
1o WI-T20.
All datu show below were final values and the iniliul dola from customer request . The temperature scale used

was based on ITS - 90 .

. Reference Sundurd Instrument @

Instrument Model Insurument No. Certificate No, Due Dote
TC TYPET TN2I-TN30 T230014 17 Junuary 2024
TC TYPET TNII-TN4O T230014 (7 January 2024
DATA LOGGER 34970A Tis1 T230014 [7 Janunry 2024

This certificate is Lraceuble 1o ©
National Instituie of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)

. Condilion of calibruted item : good

Equipment Description :

Time Constant 2 Hour __ 20 Minue AL__ 95 °C
Fresh Air Damper [ Open  [_]Min  [] Medium [ ] Max
Close
Not Avnilable

. Adjustment :

() withoul adjustment ( X )} afler adjustment

4

Approved Il;'.__in/—

FM-L13 108/30-05-57

Metrological Center
SCI ECO Services Company Limited

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

CEMEN® B sms KaTaaLy

Metrological Center
SCI ECO Services Company Limited

@ } §§Hgm 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 57924  Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : cafibrate@scg.co.th

Certificate No T231676 Page 4 of 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at cach position ('C )
R1 Holel-Holet, TN21 TN22 TN23 TN24 TN25 TN26
CAL POINT Max 95.01 Y441 95.20 9541 94 31 9517
95 Min 9457 9395 9475 94.92 94.00 72
Avenpe 94,79 94.18 9498 95,17 D426 94.55
I R2 Holc7-1lolel2 TN27 TN28 ‘TN29 TN30 TN31 TN32
Max 9536 9543 95,19 95.16 9515 9197
Mm 9494 94,95 9472 9471 %190 9157
Average 9515 9519 94,96 9494 95.13 94 77
| R3 Holel3-Holcl8| TN33 TN TN3S TN36 TNYT TN3R
Max, 9537 9330 95,13 95.21 9533 9531
M 94.99 95.09 9178 94 82 94 58 9456
Average 45,18 9520 95.00 95.02 95.11 9513
L R4 Hole19-llole24]  TN39 TNAD TN21 ™22 TN TN24
Max Y5.59 9442 94 52 9424 9463 24,67
Min 952) 94 06 9411 2388 9428 9427
Average 95.40 9428 9433 94,06 9345 9447
| RS Hole25-Haled0] TN25 TN26 TN?27 TN28 TN29 TN30
Mas 95.19 9538 9293 9500 95.14 9503
N 44 83 9503 9236 94,95 94.79 94,70
Avernge 9501 Y520 9235 Y5.12 9286 87
[ R6 ITole31-1lole3s| TN31 TN32 TN33 TN34 TN35 TN36
Max 94.63 94.90 9477 94.31 94.24 9387
Min 94,24 9455 9444 9198 93.92 9356
Avernge 9443 94,72 94.60 94.14 94 08 nn
R7 Holed7-Holet2| TN37 ‘TN3B TN3Y TR40 TN21 TN
Max 9430 94 24 9404 9381 94,39 9515
Min 93,95 94.05 9367 9148 ™9 95490
Average 94.13 94.24 3 86 93.65 94,64 95.12
[ RS noleds-Holeas] 1N23 TN24 TN25 TN26 TN2T TN28
Max 9399 95 6) 9528 9529 95.45 9487
Mia 95.57 9515 Y452 Y4 B4 94.90 9448
Avcrage 95.78 9319 9505 9507 95,22 9468

Approved By. §g

IM-113 108 30-05-57

Certificate No.  T231676 Page 3 of 6

Calibration Report

FRONT CONTROL

4
Approved By.

FM-LI3 10830-05-57

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

CEMENT-BULDING MATERALS

Certilicate No T231676 Page 5 of 6

Calibration Report

Measurement Results

Calibration Point Avernge Standard Readlng at each posltion (EC )
R1 lolel-Holet| TN21 TN22 TN23 TN24 TN25 TN26
CAL POINT Max 10523 104 32 10543 105.25 104 44 105.27
105 Min 104,94 103.95 105.15 105.04 10411 104.96
Average 105,09 104,13 105.29 105,15 104 28 105.12
I R2 lole7-HolelZ| TN27 TN28 TN2Y TN30 TN31 TN32
May 105,30 10512 105.18 10522 105 12 10516
Min s 104.92 104.96 105.00 1492 104.97
Average 105.20 105.02 105.07 10511 105 02 105.06
I R3 Holel3-Holelk]  TN33 TN34 TN35 TN36 ™37 TN3g
Mas, 105.37 105.63 105.02 104.80 104 69 10519
Mis 105.47 10537 104.75 104.59 104 50 105 00
Averge 10527 105.50 10453 104.69 104 60 105.09
I_ R4 Holel9-Hole24|  TN39 TN40 TN21 TN22 TN23 TN2d
Mo 10531 104.43 10641 10471 10563 105 62
M 105,08 10422 10615 10441 10537 105 56
Avernge 105.19 10433 106,28 104.56 105 50 10569
R5 Uole25-Hole30| TN25 TN26 IN2T TN23 TN29 TN30
M 10495 106,26 10134 10578 10559 105,87
Mic 104.67 105.96 103,08 105.56 10556 105,68
Average 104.81 106.11 .21 105 67 105 4% 10577
[ R6 Hole3l-Holed¢| TN3I TN32 TN33 TN3d4 TN35 TN36
Max 104 75 104.36 104 80 105,20 104 50 10439
Mun 104 54 104.63 104 59 105,00 104 32 10418
Averape 1tH 65 104.75 104.69 105,10 10341 104 28
| R7 Hale3?-Holed2| TN37 TN38 TN3Y TN40 TN21 TN22
Mas 104 30 104.90 104,85 104,65 104 kX 104 85
Min 14 09 104.72 104 66 104,49 104 63 10452
Average 104.19 104.H1 104.75 104,57 104.76 104 68
l RE Holed3-HoledR|  TN23 TN24 TN25 TN26 TN27 TNZB
Max 105,71 105 85 105,39 105 61 10542 J05.19
Min 10545 105.6) 10514 10527 105 18 104.54
Average 105,58 105,73 10527 105.44 10530 105.07

-7

FM-L 13 108/3005-57

Approved By.




Metrological Center
SCG SCI ECO Services Company Limited
T T M 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
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Certificate No, T231676 Page G of 6

Calibration Report

Mensurement Resulfs:

IIEATING BLOCK Temperature Distrlbution
Reading (°C )
Seating (C) Stabiliny (=°C ) Uncertalaty (=€)
Min , Max Average |
100.0 1003.1005 1004 026 | 08l
107.0 1070, 107.1 107.1 019 | 078
= The quoted umeertainty exclude ™ uniforrily ™

The calibration result apply only the above cahbrated item
The result af st was found acturate as shown an date and place of test ouly
The reported espandsd Incertuinty is bastd on a standard uncertaimty mulhplied by & coverage fuctar & weich for a t-Jistribution, prosiding

# level of confidence of approximanely 95 %

Approved By.

FM-L13 108730-05-57

@ISCG Metrology

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

NEG-TIBI-TIS 17025
CALIBRATION 0244

Certificate No. T232160 Page 2 of 4
Calibration Report

Equipment : Chamber ( Cooling Room)

Date of Calibration : 6 December 2023

Environment : Temperature : 234249 °c

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

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber the other one
standard thermocouples type T use for ambient temy . The calibration was done in i
to WI-T20 { based on ASTM E145-94 ( Reapproved 2001} and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET THI61-TNITO T230773 10 April 2024
TC TYFET TNITI-TNIED T230773 10 April 2024
DATA LOGGER  345T0A Ti49 T230773 10 April 2024

3. This centificate is traceable o :
‘National Institute of Metrology ( Theiland ) through Metralogical Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good
Equipment Description :

Time Constant 1__ Hour 30 MinueAt __3__°C
Fresh Air Dsmpes [ Open CoMin [ Medim [ IMex
DCIose
[XINot Available
5. Adjustment :
( X ) without adjustment () afier adjustment

Approved By. M

FM-L15 118/18-08-66

Metrology
@ | SCG SCI ECO Servicas Company Limited

33/2 Moo 3, T.Banps, A.Kaengkhol, Saraburi 18110, Thaitand.
Saraburi Tel ; +66 3627 3096 Fax : +66 3627 3100 LA R

Bangkok Tel: +668 92056851, +663 8247 2360
Website : www.scleco.co.th E-Mail : calibrate@scg.com

Certificate No, T232160 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )

Manufacturer : KOLDTECH

Model : KM 320 REVIEW BY
Serial No. : TBN-1012061/05 APPROVEDEY .
Customer Code : BKK_ENO167 NEXT GAL. DATE
ID No. . T2463A3

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

104 Phatthanakan 40, Phatthanekan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Laboratory

Date of Recelpt : 29 November 2023

Callbrated By : Atiphong Rongrat ( Technician )

Approved By 5 f!!f z_‘f /Boonchai Suriyawong (Site Calibration Manager)
09 JAN 2004

Date of Issue

The uncertainties are for a confidence probabllity of approximately 95%.

This Certlficate Is issued In with the ions of ion granfed by the Thal Laboratory Accreditation
Schome which has assessed the measurement capabliity of the laboratory and its to i lonal standard:
and to Ihe units of realized ol the national standard laboratory. This cartificale may not be

roproduced olher than in full except with the prior writlen approval of the Metrology.

FM-L14119/18-08-66

@‘SCG Metrology

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thaiand. CALmnATON o3
Certificate No. T232160 Page 3 of 4

Calibration Report

A 12F

14A

T

i 5A
C=Centre, F=Centre of Face, A=Comer, E=Centrcof Edge

1IC = TNI6l 12F = TN172|
2A = TNI62 13A = TN173|
3A = TNI63 14A = TN174
4F = TNi6é4 15F = TNI175|
SA = TNI6S 16E = TN176
6A = TNI&6
7F = TNI67
BF = TN168
9A = TNI&S
10A = TNI70
UF = TNIN

Approved By, M

FM-L15 [18/18-08-66



@|SCG Metrology

8CI ECO Services Company Limited
NSC-TISKTIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certiflcate No. T232160 Page 4 of 4

Calibration Report

Measurement Results

Averege Standard Reading at each position (°C )

Callbration Point |TN161|TN162| TN1&3 | TN164 | TN16S | TN1&6| TN167| TN168 | TN169( TN170| TNI71 | TN172

30 283 | 334 | 295 346 345 | 3.76 | 325 | 346 | 339 | 3.50 | 358 342

TNIT3| TN174| TN175 | TNI176

333 | 339 | 315 343

Chember { Cooling Room ) Temperatare Distribution
Reading ('C) N - S o | coversge
g Average (C Stabllity (+ C) | Unllormity ( C ) |Uncertainty (+ C
frtine (C) Min, Max | Averape ge (C) B Faclor k
30 28,41 35 336 Lio 2.0 .90 2,09

The calibration result apply only the above callbrated Hem.

The resal of test was found accorate as shown on date and place of lest only.

The reported expanded uncertainty it bused on u standard uneertabnty multiplied by a eoverage factor & which for a t-disrribution,
level of Y.

'
Approved By, i ' ‘

FM-L15 118/18-08-66

©2024 by Aglent Technologtes Aplian! CroseLat Compilance Servicss

Certificate of System Qualification

GC-0Q + GOMS-0Q

Systom D: GM10

Organization Namae: ALS Laboratory Group (Thaland) Co., Ltd,

Organization Location: 104 Patthanakam 40, Patthanakam Rd., Kwang Suan Luang, Khat Suan Luang, Bangkok 10250

Date: November 21, 2024 2:12:44 PM }REV,EW BY gUCh}‘lJ il |

EQP Name: g ! !
Mo Cond- §

APPROVED BY NI 27 ]
EQP Rovion: GC.02.55, GOMS.02.56 ; o1-tay-11 |
Overall Qualtication Stalus: Pasa | MEXT CAL. DATE .+, J = |

CDS Logon Varificallon - GC
Logan: esbkk envo3

Overall COS Logon Verification Test Status
Pass

Syslem Inspaction and Baslc Safaty and Oparalion
Name: 17830

Setpalnt Status: |Pass

Overall System Inspaction and Basic Safaty and Oparetion Test Status
Pass |

Inket Pressure Accuracy

Nema: =)
Frond MM
Setpolnt Btstus: Pass
Setpatmt Actual
Intet Pressure: ~ 25.0 pai 252 ‘psl
Accuracy: psi
Agtient Recommended: |
Dats: November 21, 2024 2:12:44 PM
Systam (D: GM-10
Page1/15

B2 DIz et
=

2y
4_:::‘;

F{ REVIEWBY A =y

5 APPROVED BY ﬁj’_t}_&q’ﬁmﬂ :)
N ] ! 7
"? NEXT Cac DaTe )2 Jon 2005 J @7'
J et

(E ARCHEMICA J}j
: ¢
7 N
‘((?t Certificate of Calibration X
\» ¢
3,5‘ 1CS-2100: Anion (ID#659) cf;ﬁ
g*_. This certificate is to verify that Instrument below are calibrated K(a
HE 5
@ by Archemica Lab Co., Ltd. .})*

; &
34 )
?:} 1CS-2100 S/N: 15010977 é’a

o,

?

AS-HV S/N: 5450A36659
( / )

9 ‘
(’r,g For s
' §
EF ALS Laboratory Group (Thailand) Co., Ltd. ?}}A
\ Ad 2
o 5
2 ay
1 W %
(%‘:} Operator Signature: _&“L‘_‘_ Date: Jan 12, 2024 (’§
1;" {Mr.Nutdanai Laekhwan) _{'}v
¥ Application Chemist " oy
¢ )

S P

Q)

>

YV A e _ R _ e,
Jb%@ DSRS0 O a7 R A (RS

©2024 by Aglient Technolopies
Aphml CrowsLab Compliance Services

Overell Infot Preasurs Accuracy Test Status
Pass

GC Oven Temperaturs Accuracy

Name: 7690
Satpoint Status: \Pass
Zone: Cven
Setpaint/Actual
Temperatura: 2300 it
Accurscy: \.c
Aglient Recommanded: % satpoltin K )
% selpatnl [0 K )
Setpolnt Strtus: |Pass
Zone: Oven
SetpotntActuzl
Temparature: 1000 {1007 ©
Accuracy: (%) -c
Agllent Recommanded, sa L9 % satpoint In K (87 ¢
e e !
<« |10 % setpoint In K (far )
Overall GC Oven Temporature Accuracy Test Status
Pass
NOTE: This teet's 2 and 0 dovi are avedable in the section,
GC Ovan Temperature Stablilty
Name: 7800
Batpoint Status: Pasa
SelpointAveraga
Temperature: f1o§.6 = j100.7333 [°c
Stablity: 0.1 I*c
Agllert Recommanded: <= Jos T
Dats: Novembar 21, 2024 212:44 PI
Systam ID: GM-10

Page2/15



©2024 by Agllent Tchnologles Agllent Crosslah Compliance Sesvices
Ovarall GC Oven Temperature Stabillty Test Status
Fm
NOTE: This test's 1 commen(s) and 0 daviation(s) ere avellable in the Attechments section.
Tune EI
Tested Combination1 { External TQ
Name:
Sotpolnt Statua:
Fllamant
Setpolm Status:
Flamant:
Overall Tune El Test Status
Pas
Scouting Run
Tested Cambinallont TQ
Name:
Sourca:
Setpoint Status:
Injection Volume on Column:
Cversll Scouting Run Status
Completed
Insirumont Detactlon Limit
Tested Comblnationt Front MMl ! Extomal Ta
Injection Tower
Name: TeaA
Soures: El- Extracior
Daw: November 21, 2024 2:12:44 PM
Systam ID: GM-10
Page 3/16
© 3024 by Aglient Technologles AgBart Crusslab Compilance Sarvices
Instrument Details
Purpose
Trs d the ns b "
Detalls
Systam
Systam ID GM-10
Manufacturer Agllent Technologles
Name 7880
Fiow Data Inpul Manual Data
Temperaiure Dala Input Manual Data or Other Data Logglng
Tested Combinstion?
Injection Technique Injection Tower
Inlet From
Dstector Extemal
LT™ Indluded? No
Sampler 1
Manufacturer Agilant Technologles
Type Injection Tower
Name 7693A
Modal Number G4513A
Serlal Number CN18180003
Firmware Revislon A11.02
Usege Sample Injection
Location Fronl
Syringe Volume (uL) 10
Dana: November 31, 2024 21244 PM
System ID; GM-10

Page5/16

©2024 by Agllent Technologiss Agllert Cromsl ah Compllance Bervices
Setpoint Statua:
fnjeclion Volume on Column: . o
Aran Retention Time
Minimum RSD: 458 % oot %
Agilenl Recommended: <= 1200 <= 100
Status: Pas Pass
Instrumant Delsction Limit: 154238 [}
Agfent Recommended: <= | 403800
Status: ‘P;su
Owverall Instrument Detuction Liml Test Status
'Pass B PR
Mass Rallo Praclsion
Tested Combination1 Froni MMI 4 Extarnal TQ
Injeciion Towar
Name: TEAMA
Soutce: El - Extracior
Setpoint Status: Pass
5 fos -
Injaction Volume on Column: o5 _] uw
Area Mass 1 Mass Ratio
Abundance’s
RSD: 2n % o.10 L3
Agliem Recommendad: <= 500 < 500
Pass Pass

Overall Mass Ratio Preclslon Test Status

Pass
Date: Rovembar 21, 2024 21244 P
Systam ID: GM-10
Poged15
©2024 by Agilent Technolagies Aglent Crosalab Compilance Services
Sampler2
Manufacturer Agllent Technologles
Type Tray
Name T693A
Mode! Number B4514A.
Sarlal Number CN18170137
Firmware Revialon A11.03
Vial Heatar Nol Installad
Mainframe 1
Manufacurer Agilent Technologles
N\ Name 7880
Madel Number G3442B
Serlal Number CN18153080
Firmwara Revislon B.02.05
Oven Type Standard
infet 1
Manufacturer Agllenl Technologles
Name 7890
Type MMI
Localion Froni
Carmer Gas Hallum
Control Type Elecironic Pressure Control (EPC)
) Purged inlet Yes
Inlet 2
Manufacturer Agliant Technologles
Nama 7860
Type ssL
Location Back
Canier Gas Helium
Control Typa Electronic Pressure Conlrol (EPC)
Purged Inlet Yes
Date: November 21, 2024 2:12:44 PM
Bystom D: GM-10
Pega 8/15



©2024 by Agilert Technologies

Delsctor 1
Manufaciurer Aghlent Technologles
Name Mass Spociometar
Type Mass Spectrometer
Location Exiamal

Masa Spectrometsr 1
Manufacturer Agilent Technologies
Type TQ
Nama 7000D
Model Number G7000D
Serial Numbar us1e26u108
Fimmware Ravision G.7000.085A
High Vacuum System Tubo Pump

Liquid Injection Scouting Run Standard ~ OFN St

Agllsnt CroesLab Compliance Barvices

MS &l Source 1
Manufacturer Agiant Technologles
Sourcs Type El - Exractor
Number of flaments 2
Data: Novamber 21, 2024 2:12:44 PM
Bywtsm ID; GM-10

Paga7/15

©2024 by Agllent Yechnaloglea

Agiler CrowsLah Compilanca Sarvices

User Namo: sunassk mimsunginem Systom la GM-(D

Rupcrl Genoraind by Hostnama 5CG11ISHKE rinlOale Novembor 21 2024 2 12 45 P

GM-10 2024 Transaclion log :

Tims Trmeion  Acity Type of Transaztion Optonsl noem s

s Pafomed

Noverber 21, 2024 A SemonCreaid  Sexiion Hasi Nama GCG1115HKE,

15897 am Drire Seril Nurear
2031778

Novamber 21, 2024 sl Configuabon  Baxsion Nons

115817 Al

Novamber 21, 2024 At Entsomon Uerming Uner is FlekEngnon

1:3817 AW does 1ot raouire mn uribch
o

Novamber 21, 2024 Audn Eaplosae Seaion EQP owtals for prmary

120150 P tochmiaue [Gz] -
Flu pan:
[ProtocaiPace/GefContigural
W2 55/G¢.02 55 aqpl,
EQP Fis Narmo
(8¢ 02.55.4), QP Namu:
tAgh
ol Ravaon {Ge (2.65)
EQP dezata for hyphanamg
tmiguo [GeMs) -
Flo pah
IProlocaPakGcls/Conty
TbO2 B4/Gah 02 508
) EQP Fils Namo
[6¢M3.02.56 aqp, EQP
Nama
IAgtientRecommended)

Hovertay 21, 2024 Eno Cofqualm  Smion Nane

120204 P

Novamer 21, 24 s Gusfesdon  Setson oa

1202:12PM

Novombar 21, 204 st Exvciaon CDS Logon Vertfication - 6C- Nano

120212 P T850; - Quabtatve Lot

Novamber 21, 2024 Em Exaion C0S Logan Varfeakan - GG~ Run Caunt 1

1203090 TE0: - Cualtanvo feal

Pag 117
Outa: November 21, 2024 2:12:44 PM
Systam D: GM-10

Page 9/15

©2024 by Aglient Technologles. Agilent CrossLab Compilance Services

Electronic Signature

Purpose

This sig =l and publshod be ACE sign-off. expcuted, which is vald for the entire dacument

mmmm.macsw- ol 5 that dis! Identifis wilque usemame

password. The A ch ing and logal of an

olocionic signature. As o tadned . the a unique logi ACE and
 85Gn this dox (Other e-sig beaps . . Slher

sutable mathod defined in your dats accoss and contral procedures |

Detalla

Ful Name of Signer: Supasak Nimsangtham

Logged On User Name: aupasak nimsongtham@agiiem.com

Signature Craation Date: November 21, 2024

Reason for Signature: Execulad protocol and published this original veralon of documen

ACE Self Qualification Slatus

The instalied version of ACE used to deliver this. senvice passed qualtfication; the nosutts costorm wis expecied values. The sell

qualificalion summary reper is avalable in the seasion fskder tion SD

Regulatory Disclalmer

This documant providas vesy and recond evidenco of proper oparalion. 1 has been propared rom our

eompliance package. Valdation depends upon many factors and use of iz erosocsl slon does nct saswe cemptsnce. Agiant Techreiogies makes
e promints. 1o ts sulfciency for any 5

Warmanty

Agient ™ y kied ko by material, limifed (o, the ly
for 8 parizelar purpose. Aglent Technologies shad nol be Fable for eftors contaned haroin or for incidenta’ or consequental camaget In esnviecton
Wi tho furnishing, paeformance, of e of tis materlal,

Datn: Navember 21, 2024 2:12:44 P
System (D GM-10
Page 8/15
©2024 by Agitent Technologlen Agllani CromLab Compliance Sarvicas
Uswr Nams. 1upassinimaongliiem Systemig Gy-(0
Reparl Generaled by Hosinome 3CG 1115HKE Prio) Date Novomhor 21,2020 2 12 45 Pt
044,10 2024 Tramsacton lo :
Tea Tsssciion  Actiity Typo of Transaction Omions intamalion
St Petoirs
Novamber 20, 2024 st Exoution Syataminspection sl Basie  Nang
120311 P Saaly andt Gpermtion - 7890 -
Quahiaiivn Ten - No ipointy
asuoriate
Novamber 21, 2024 = Cemuten Syshem bugection ard Gaaie Fun Court ; |
120320 P00 Salaly mnd Operaion - 7690; -
Qualtoires Test - No setpokty
wainted
Novembar 24 2024 an Fircuon s Presurs Accumey - Front None
12:02:23 P MM« Prasaura Coniroted foiei
5250 mi-Lixs 12
Novembur 21, 2024 Eng Lascusan Inlol Pracsurp Accurecy - Fronl  Run Cound : 1
120320 P MM - Presaurs Cantratea inll
-9 250m-Lica12 g
November 21, 2024 stan Exwaton GG Ovan Tempuan None
120030 Py Accurecy - 7500 - Tempernlurs
:Qven- 8:200°C - Lan-1 g
AND <= 10 % solpoht in i
Navember 21, 2024 Aune Cata 6C Ovan Tomperatire Adarud Dt Erry
120602 P Acturscy - 1680: - Tempesalurs
$Ovn-S Z0TC-Lr>e 10
AND <= 10 % selgaml in K
November 21, 2024 Eng Eioaton GC Oven Tomparaiurs R Gt 1
120805 Pu Acamecy - 7890: - Tamparsture
Oven . §:2300°C- Lim-10
AND <= 10 % aetpomt n K
Neovemaer 21, 7004 = Esstuson GG Oven Tommanmurs o
1208 P Aczurey - 7890: - Tempermurn
:0vn- 5 1000°C - L:>w-10
AND <2 1.0 % st n K
Hovembar 21, 2024 Avan [ GC Oven Tampmuture Masua! Data Enly
12:08.20 P Acturacy - 7890; - Tomparature
Oven - 5:1000°C - L:>u -1 0
AND <= 1.0 % seipaintin K
Page st
Datn; November 21, 2024 2:12:44 PM
Systam ID: GM-10
Page 10/15



©2024 by Agllent Technologles

Aglient CrosaLah Compliancs Sarvices

User Numg. cupssak aimsangiham
Repon Ganarisd by Hosmame: SCG111SHKG

Systom lg- GMA10
Faini Dalo: November 21, 2024 21246 M

GM-10 2024 Trarmaction log :
T Trisiscton  Aciy Tysa of Transaction Optionat ntonmpson
Bsen
Novembe 21, 2024 End Excuton GC Oven Temporature Run Cam - 1
T2oezII Accuracy - 7880: - Tamparsiirn
Oven- S:1000°C - L2100
AND = 1,0% natprim in K.
Navambeor 21, 3024 an Exacuton CC Ovae Tomparsi Siatlty None
120625 M - 7U0: - Teapariure : Oven -
S10LC-L <~ 05C
Novembe 21, 2024 Auc Dats GC Ovan Tamperutre Siataity Manual Daia Enry
1207.10 M - 7850:- Tempaumture : Oven~
S100C-L wogc
Novambe 31, 2024 End Exxuts GC Dven Tamparature Staily Run Coum : 1
2P ~7650: - Temporalurs : Oven -
9 1000°C. LemosC
November 21,2024 it Execuoom Turs EI- 700D T - Sourca - Nona
1207:16 Pl
Nevemes 31, 7934 End Exection Rum Count : 1
1zerIs e
Nowveenber 11, 2004 atart Execulon ‘Tuna Ei - 7000 T - Sourea: - Nona
G P E{ - Extmcior Fsmarm 2
(Qualtstive - No xatparnts
i)
Novamber 21, 2024 End Executon Tuno EY- 7000D TO. - Sauca + Run Caunt; 1
1207:39 P El - Exvmctor Fumen 2
(QusRaiive - No sarpoints
associansg)
Novamber 21, 2024 ot Excaion Scauilig Run- Wjoction Tower, Nane
120741 P Fromt MM, TQ - Sourea - E1-
Extractor- Partof GCMS
‘Systom Proporatien
Pagu3/7
Date: Nevember 21, 2024 21244 P
Systam D2 GM-10
Page 11/15
©2024 by Agllent Tachnatogles Agllent CrasaLab Compllance Services
Usor Kanio: Rupassk nknsanginam Syalem 1d: N1
Foparl Ganararas by Hoatname 500 Dnis. Novemibor 21,2024 2: 1246 PN
OM-102024 Transaction log :
Time Traminction  Activity Type of Transaction Cpsnl Incemanan
S Petiemad
Nevormir 21. 2024 ey Dam L+ "
121040 M Iyacion Tower. Freed ML TG DCHGDL0 D
~ Source; - E) - Extractor - RSD
L(areaj <= 1200% - RSDL
(Rat Time <a 100%
Novarnbar 21, 2024 v Dot ttruman Defoctioa Limit - Custn fas Path : CAGI 10
2y Infecion Tower, Fronl MMJ, TQ: 0020244DLOCK D
- Sowrerr - € - Exirecor - RSD
L {Arez) = 1200% - RSDL
(Ret Timol: <= 1 00%
Pt 31, 2674 Aust Do Inuuramens Detecton Lumit+ Dot (e Path : CAGM 10
N njocton Tower, From MMI, TQ: 0QZ020UDLIOS.0

Auar oan
Novembar 21, 2024 A Dala
128047 Pu
Novembr 21, 2024 Avda oam
121647 P
Movmer e 31, 2024 Audt Daia
[FEr

- Souce -t + Extrasior - RSD
L (Aroay <= 1200% - RSD L
{Rel Timoy <= 1 00%

frinmon! Ouwection Limil - Duia fias Path : CAGMA10
Infecson Towr, Front MM/, TQ. DO20241DL008.0

- Sowes. - E1 - Euirdcter - RSD

L{Ara) <= 1200% - RSDL

(RaL Tima): <= 1 00%

Imstrumert Dedacion Limil - Dta s Prin : CGM-10
1hachon Tower, Front Mitl, TQ: 0G2024UDL0GT.0
~Soure -El - Exractar -RSD

L {Avas} <= 1200% -RSD L

{Ret Timo) <= 1 a0%

Iralruman Detoction Lim4 - Dala flas Pat : GAG
Injacian Towsr, Fronl MMI, TQ 002024U0L008.0
- Soure: - B - Exbpciy - RSD

110

Intinament Detoction Limi - Dalg fia Path - CAGM-10
Injection Towen, Fronl L, TO: 0QZ024VDLO0Y D

- Soures - E4 « Exvector - RSD

L{Amay <= 12004 - RSDL

(ReL Tirm), <a 1 00%

Pogesy

Datn:
System ID:

Navember 21, 2024 2:12:44 PM
GM-10

Page 13115

Agllent CroasLab Compllance Services

©3024 by Agiéant Technologles
User Name. supnsoh nimuongiiant Byitenia G 1D
Ronon Gonerated by Horlnema 5CG1115HKG L T e
GU-10 2024 Tranaaction kog ¢
e Tramciion  Activity Tyva of Trananciion Bpsnal Intormstion
s artorma
Moverbes 1, 2804 At Dt r— Tow, &)
2eanPu Forant M1 TG« St - 01+ OOXR650001 0
Eximaar. Pan of GEUS
‘Sysiom Preparsiin
Novembar 21, 2024 = Flaportng Hatnisgration Rontogralon Count: 4=
120023 P Intagreton Typm:
InacionBasaing Comection
Mods: Aavencad;inital Siope
Ganstviy:
Wiah 0.01n0al Arsa
Reject Gl Hesghl Reject.
imgrion: O8 sl
Ointagratin: On @ d |
Novamber 21, 2024 & Execuin Beaung Foen - inmcton Tows, Fum Courd 1
12050 P Fron bl TQ: - Sourcs: - E1 -
Extactor- Part of GCME
Sysem Proaration
Novmber 21,2024 . Exacuon Intrument Detacton Umd - biees.
rrasI P ycton Towe, Frank M1, 10
- Souros: - El - Extrociar - RSD
L (Arma) = 17.00% - RSO L
[Ret Temet <= 1 0%
November 21,2024 Aty Oatn Ieairuran| Dotecton Lt - Cata s Py CAGM 10
1Z1848 P pcton Tewas, Frest MU TO. DOPIOO0LO0N D
- Sowea: - El - Exirectes - RSD
LtAres): <= 1200% RSO L
(Rat Thma <= 100%
Novomber 21, 2024 Audi bt L
121848 Pit Infoction Tower, Front MM, TQ: 00Z02UDL0020
- Sourca. - E1 - Exvactor - RSO
L(Ares <= 1200% -RSDL
(RoL Tmel <= 1.00%
Pagatit
Data: Kovember 21, 2024 21244 PM
Systam ID: GM-10
Paga 12/15
©2024 by Agliant Technologles Agilert CrossLab Compllance Services
Vser Nama supasan nimsangiham Syutens i G210
Foport Gonerated by Hastonma 3CG1115HAC Piint Bite: Mpvem bar 31, 2343 12 40 P
@410 2024 Transaction log ¢
Time Tramaction  Acmity Type of Transaciion L ]
[ Performed
Novemter 21, 2034 At ™ A
2ear e InecTon Tows, From MM, TQ. 0QZ02VDLOIDD
« Sexrte: - 01 Exiecior - K33
L [Arag) <= 1200% - ASD L
(Ral Time). <= 100%
haromens I Aust Rapartng Runiogrobon Relriograton Coun. 1
18PN Ingration Typa:
\niocton Bassine Carection
Mooo: Advenced;inil Stopa
Senslivly 10:niuE Pogk
VAGD:: 0 011l Aren
Raject: Ginkial Haignd Refect.
Sanwgrton: 01 ay
O:nlsgratom Onatd ]
Novercer 21, 2024 Eng Exceutn Warumei Duscion st Run Coum 1
122243 Pid Inpsctien Tower. Frort WML TG
« Souece « E) - Exracs - RSO0
L (Ama} < 1200% - RSD L
(RaL Ty <s 1.00%
Mewpnoer 21 2634 = Exscuon Mums Reio Precson - Inectan Nono
L] Tawer, Fronl M), TQ:
Sowcs El- Exirector - L {RSD)
<=E00%
Novamba 21, 224 Audt Daa Mass Rako Procavon - Injocton Deta (e Path : CAGH-10
22138 P Tawes, Fronl MU TO - 0QZ024MRROG D
Sourcs El- Extedar - L (RSD)
< 500%
Novamber 21, 2024 Augn oun
122138PM Tawer, From MM, T - 0QZT2AMRPON D
‘Sourca: E1 - Extracior - L (RSDE
<s 8.00%
Mevemeer 11, S04 Auat Oaia Mass Ralio Freciion - Injection Data e P : CAG-10
LAY Tower. Front MM, TQ. « D224 WAPC4 D
SourD; El - Exiracior - L (RSD):
<= 500%
Page /7
Date: Navember 21, 2024 2:12:44 PM
Systam I0: M0
Pago 14715



©2024 by Agllent Technalogies Aghent CrossLab
gHent Compliance Gervices

User Neme: supossi matsangiham s
Fooen e o ewname S0511 10 o O s 21 g e
GM-10 2024 Transaziion log:
Time Tomation  Aciwt Optional
wy Ty of Transaction
Staa Pafarme e
m:_zm Aoy outa Maxs Rabo Prechion - njacion. Dca s Path : CAGH 10
& Towes, Frar MM, Ta- - 002020WAP00S D
Sauree: E1 - Exyackr - L (RaD)
<=50a%
Novermber 21, 2024 v Oats Ineczan 0
1 EAGHY
12770 Pu Tome, From it 10« o
Source E1- Extractor - L (RSD).
< 500%
Mewotes 21, rction
teaad £ Aual Dua Mans st Poecoion - Infocton Dis fhes Path | €3GM10
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Tal : 026324300 Fax : 02-8375496-7
Bara Sclentific wwwbamsdenste.com
fetton o Serrumn

Certificate of Calibration

Caertfficate No. BECC-UV-374/24 Numbar of Page(s) 20l3
Calibration Results:
| 1.Wevelength Accuracy
Cartifled
LuC (nm) Error {(nm) Uncertainty (+nm)
Wavelangih (nm)
241.70 241.55 H -0.15 0.18
402 333.85 0.17 0.18
41853 418.57 0.04 0.18
57289 572.97 0.02 0.18
878.41 878.17 024 18
|
2.Photometrle Aceuracy (UV)
Wavelength Certified
uuc (A) Error (A} Uncartalnty (+
{nm) Absorbance ¢ J N
345 0.0000 0.0000 00000 | 00075 |
07171 00002 0.0075
257 0.0000 0.0000 0.0000 0.0075
0.8354 0.8345 -0.0009 0.0075
= 00000 | oooo0 0.0000 ooors |
f 0.2786 0.2781 -0.0005 0.0075
i
| 55 0.0000 00000 | 00000 00075
06199 06194 -0.0005 0.0076

“CNR = Customer not reques!

The abova residls are valid exchusivaly for the calbrled fon(s) 52 mention In (his report / cartifizate. :
Advartieing the feport / Cetiizate nad publisily of he reswts am prohitted end also shall not bs reproducad
excepd in full, withow writien approval of the Bara Scienitie Ca., Lid,

o
Bara Sclentific Co., Ltd.
988 U Chu Liang Bluiding Floor? Ramad Roed
Giom Bangrak Bangkok Thaftand 10500

A FAVUV-TOR-00 R 01 (ZVO163Y)

e

. ’ Bara Scientific Co., Ltd, =
968 U Chu Liang Bulkding Floor? Ramas Road
Silom Hangrak Bangkak Thailand 10500 %ﬁ’—'//:“".\\""g’
Tel : 02-6324300 Fax : 02-6375496-7 YAt

Bara Sclentific  wwwbarsscantific com TS oz

Certificate of Calibration

Number of Page(s) 1013

Cortificata No. BSCC-UV-374724
Equipment UVAVis Spectrophatomeler

Modal Uv-1800 3
Manufacturer Shimadzu REVIEWBY ... %dﬂlk
Serial No. A11454908533 CD

D No. BKK_EN0018 APPROVED BY \S fuk P .
Date of receipt 13 Seplember 2024

Date of callbration 13 Septembor 2024 a)alooas
Bate F aue 19SEP 20 next caL oate 9] 1202

Customer name ALS Laboralory Group (Thalland) Co., Lid.

Address 104 So: 40, Road, Suan Luang, Bangkok 10250

Temperatura (25.3-26.7) *C (On site)
Humldiy (50.4 - 55.9) %RH (On stte)

Equipment condition Good Operation

Calibration Locatlon  Organic Preparalion Lab

Callbration Procedura  In-house method WI-UV-702-04 based on ASTM £275-01

Wavelenglh Accuracy Is Iraceable to cerlificale No 106372 and 106371
Photometric Accuracy is traceable to certificate No 106364 and 111398
Stray Light s lracesble 1o ceriificale No 106377

The zbave cerifficats are traceble lo SI unil trough Stama Scienlific Ltd.

(UKAS accrediled calibralion laboralory NO 0659)

Tracaabllity

Callbratad by Mr Wanchana Janioey

Agproved by

P

Mr.Senthi Temboonsakdi
Serder Managet

suits ang vatd enclutronly for e e Bamit) s merdan i s mpat § contificale
repon | Cormdeals i sublly of I Moot ane paoh Sted 509 At shak nol be reoroguced
R Witk out writien Spgeemal of the Bam SeertSe Co , Lid

Thee s
Adviinng the

0
" St
Bara Sclentific Co,, Ltd. s
£68 U Chu Liang Bullding Floor7 Ramad Road
Sllom Bangra Bangkok Thailand 10500
= Tel: 028324300 Fax ; 02-6375496-7 o
5552,  Scientific  wwwbsrascentiic.com et vy

Certificate of Calibration

Cortificate No. BBCC-UV-374/24 Number of Page(s) 3ofa
Callbration Results:
3.Photomatric Accuracy (Vislblo)
Wavelength Cerlifled
am! Absoibania urc (a) Error (A) Uncertainty (+A)
0.0000 o000 | 0.0042
0.5765 0.0004 0.0042
e 01105 004 | 0.0042
10174 00015 0.0042
00000 0.0000 0.0042
aa 0,661 00003 .00z
[0 £.0017 0.0042
1.0011 -0.0015 0.0042
0.0000 0.0000 ooolz |
Fror 0523 -0.0003 ooz |
B 14 08508 -0.0016 00042
05458 08444 0.0012 0.0042
— . o 00009 SL00&2
st 0524 05245 | .ooooa 0.0002
0.6075 06558 -0.0013 0.0042
1.0009 0.9934 0.0015 0.0042
: 0.0800 0.0003 0.0042
5800 0.5560 05588 -0.0004 0.0042
B 0.7725 0.7708 00017 0.0042
11125 14114 -0.0011 0.0042
0.0000 00000 _ 0.0000 0042
. 0.5688 05668 0.0009 0004z
0.7620 0.7604 -0.0016 0.0042
1.0082 10971 00011 0.0342
“CNR = Customes nol reques!
4.Stray Light* o
Unit Under Callbration{UUC)

cut-off wavelonght (nm) | Wavelength (nm) | Transmission (%T)

200850Atm | o058 |  oesee | gogw |

The Stray fight transmisglon refaranca is less than 1.0%T and Sty lighl ebsorbance referance is greater than 2.00A
*Stray Light nol NSC-ONSC Accredited.

**End of Certificate*™ -
Tre abeve resuss voly for the calibraled Eomis) s mentian in this report f cortheate,
oo d cubkcity of Bhe
ecept in ful, withoud wrilien aparevsl of the Bam Sdentific Co., Lid,
\N FMANTISLD Rre 0t




Agilent Technologies

Customer Contact:

o :
TAX 1D - 0105540004358

Chanaltagarn Imchom@alsglobal com
27503008

Invoice Tao:

Delivery Site:

Lecation:
Room
Bldg
Leb
Depl

Aqient Teel nolnzras Twland) Lie v Fna Diice

U Chu Lizng By 22/ Unis AT
958 a1 4 Rad S Fariy ac
Langl Tiaard
Jas 111 DINS5£2058216

Service Information:

BKK_EL0026

6280 68
<862 532 434
ce smrSag lonl com

2. ilent Tochnalogies (Thailanc} Limitud
UGHU LIANG BLOG 22/ URITAD
OB HANES J BIAD S1LOM BANGRAT
Bangkat 10500 Thaant.

wwew agilenteam /chem

SERVICEREPORT:

Customer Purchase [ Castomer Number:

Order Number: mManm3

Senvice Reqoest Service Request Date: |
Servica Ordsr: Service Conlinmation:
6006041263 £305333201

REVIEW BY .

APFROVED BY

Do
'irxT caL oate L7 l?‘J 5015

Direct Inquiries Lo:
Contact Name Cuutoter Cuntect O
Contset E-mal cec-smiGagilent com
Contazt Telephone  ~B62 637 8363

Contact Fas 562 632 4334

v cos ani Ut
for your
febea

Lean Fisic about Ag lirs's Spec sl Cilers Fredun
full -2rqu of 'aboratury presuctucr ¢ stlutions ortime

azplis e il wo Rl Visi s At rw g

Cittiack M A Darghi 1 fasch OF AL
339 Intenenange 21 £ dra Sukhumwal Fosc Kicngtor, hau
Sub sttt Wettaws Disty el Eacglos 10110 hailand

THE ) 2g Tha Uank F:
St Squana B £ 16717 Rama | R Sailwniwzan. BYK 10330
Thn

Page1¢f3

Service Confirmation Date: 12122023

Problem Description:
WU-0Q-IM/HPLC-7700-5001143313

Service Provided:

| Perform 00 Hardware control test CSD logon, Autosample , IS1S, Auto tune , BG and Stabil
instrument BKK_ELD026 calibrated pass all

After done the

Service Ovendew Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Reselution Code: Scheduled Service

Reporiad Hours: Travel Hours: - ]
6.0 10 |
Customer Field Servico Customer Field Service Dote: o
Representative Name: Ropresentative Signature: 12 Dac 2023

Panthep Kurasathain

Customar Name: Custamer Slgnaturs: | pets:

Supakwar Mak [\ 12 Dec 2023

Additionel Comments:

Pegedal3

Servien Confirmation Number: 535338201
Service Confirmation Date: 12122023

Service Insgument

Model | Model Description Seriol Number | Systm Haadle Paremt Asset
Nombar =
SYSAM- | ICPMS 7700 System Enhanced | ICP MS 7700 (HPLE)
1 7700-E =
G1316A 1260 Thermostarted Column  DEACN12300 ICP MS 7700 (HPLE) | SYSIM-T700-E
nt |
| 813298 | 1260 Stendard Autosampler | DEAACI1088 SYSIM-TTDO-E
| 613118 | 1260 Quatemary Pump | srsmTa00E
|BazB1a__| Agilant 7700x IGP-MS JP12081612 i
Service lems:
lam | Servic/Part # | Desc 05y Eatitlement | Service Start Service End |
1000 Enterprise Operational | 100 |Agresment | 12122023 |12.122023
Quelification Entitlement + |
100%
| covarad
010 |5185-5850 | ICP-MS Checkout 190 | Agreement
Saluions Entitlement
100 %
covered S
Additional Isformation:
Page 2 0f 3
BKK_ELO128
L . APPROVED BY ..
Scientist
Instrument 7 AL DATE 5.
. . .
Performance Verification Certificate
for Mercury Analyzer
PRODUCT ID Quicktrace M-8000 , Teledyne Leeman Labs
Equipmenl ID BKK_EL0128 Mercury Analyzer
S/N:” US22133002
BKK_EL0129 Autosampler
S/N 0522224560 &
Cuslomer Name ALS 1.zharatory Group (Thailand) Ca., Ltd.

Address 104 Soi Pallana 40. Paltana Rd, Suan Luang, Suan Luang
Bangkok 10250 Thailand

Date of Qualified
Next Due date

December 6, 2023
December 6, 2024

‘Ihis cerlifies for products which was performed in uceeplable erileria specificalions

Autosampler & Sample Introduction PASSED
Analyzer PASSED
Gas Liquid Separator & Dryer PASSED
CVAFTS Delector PASSED
Electronics/Mechanical PASSED
Data station/PC PASSED
Analytical test PASSED

Provided by
Scicntist Instrument Co.,Ltd.
113 Soi Ekachai 44. Ekachai Road
Khlong Bang I'hran, Bangbon
Bangkok 10150 Thailand

Certified by ... X N
Thunraphol Sakdayos

Service Engineer






