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High Volume Alr Sampler Calibration Worksheet

ProjectSite : Gulf TS4 Co, Lbd. Baromelric Pressure (mm Hg) : 7552
Calibrate Location : o: ) 29
Callbrate Date : 20-Nov-24 High Volume ID : RYG_FS0666
CallbratlonSheet No.: C-201124-RYG_FS0666 High Volume Model : TE-5009X
Callbrator ID: RYG_F50205 High Volume 5/N: 6265
CGallbrator Model ; TE-502BA Callbrator Slope : 095561
Callbrator $/N: 1166 Callbrator Inteccept : 002266
TestNo. Des ;0 @ 13 Chart Linear Regression
{inch) {mfmin) (c)
1 16 0850 22 Slope: 308592
2 22 Hi04 36 | mtercepr: 52316
3 e 1130 40| correlation Coefficient: 09994
4 3s 1261 44
s 42 1379 48
1ierm)
54
¥= 30,859 ¢ 5.2316
00—
0.0 o5 10 15
Qa (m3/min)
e e
Calibrated by Approved by :
{MrAnurak Tongkhajonsakda ) {Mr. Noppong Juntarupan)
Fleld Sclentist(2) Enviro Fleld Coordinator Scientist (3)
FORMNO. F 06074 REVIIONNO.Z 1SSUE DATE. 20/11/23
High Volume Alr Sampler Calibration Worksheet "
Project Slte : Gul(TS4 Co_ Lid. Barometric Pressure (mm Hg) : 7552
Callbrate Locatlon : i T °0: 29
Callbrate Date : 20-Nov-24. High Volume ID : RYG_F50186

CallbrationSheet No. C:201124-RYG.FS0186 High Volume Model: 50095
Callbrator ID: RYG.FS0205 High Volume /N : 4798
Callbrator Model: TE-50284 Callbrator Siope : 095561
Callbrator §/N: 1166 Calibrator Intercept : -0.02266
TestNo. Deltai;0 Qa LEChart Linear Regression
(inch} [ frmin) (CFM)
1 15 0832 32 |stope: 318916
2 21 0982 35 Intercept ; 51933
2 26 10% 40 | correlation Cocffictent: 09986
14 32 1206 4“4
s 40 1346 8
1crm)
658 ——
y=31B92x+ 51933
o0
00 s 10 18
Qa (m3/min)

P P

{Mr. Noppong Juntarupan)
Envlro Fleld Coordlnator Sclentist {3)

e L
Callbrated by

{MrAuurak Tangkhajonsakda )
Field Scientlst(2)

Appreved by :

FORMNO:F06-074 REVISIONNO2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

ProjectSite: GuITS+4 Co, Lid. Barometric Pressure (mm Hg) : 7552
Callbrate Locatlon : TredoumnuidmbeassTuaan Te (°C)s 29
Calibrate Date : 20-Nov-24 High Volume D : RYG,FS0662
CalibrationSheet No.: €-201124-RYGFS0662 High Volume Model : TE-5009%
Calibrator| RYG.F50205 High Volume S/N: 6259
Callbralor Model TE-50284 Callbrator Slope : 152567
Callbrator /N : 1166 Callbrator Intercept : 003613
Test No. DeltaHz0 Qe LT Linear Regression
Inch; (m* fmin) (CFM)

I 24 10416 40 |Siope: 372063

2 30 11603 hd Intercept : 09717

g 39 13179 50 | corrclation Coefficient : 09963

4 47 14432 54

5 56 15720 60

1erm)
654
= 37.206% 09717
00 -
00 05 10 15 20
Qstd {m3/min)
Calibrated by Approved by ==

{ Mr.Anurak Tongkhajonsakda )
Field Sclentist(2)

{Mr. Noppong Juntarupan)

Enviro Field Coordlnator Sclentist (3)

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

High Volume Alr Sampler Callbration Worksheet

Project Slte : GuIfTS4 Co_ L1d Barometric Pressure (mm Hg) © 7552
Callbrate Locatlon: amstin 0 2]
Callbrate Date : 20:Mow-28 High Volume ID ¢ RYG_FS0 1t
CallbrationSheet No: C-201124-RYG.FS0188 High Volume Mode! : TES009%
Calibrator ID: RYE, FS0205 High Volume S/N : 1796
Caltbrator Madel : TE-50284 Callbrator Slope : 095561
Callbrator S/N: 1166 Callbrator Intercept : :002266
TestNo. Detatl o s TiChart Linear Regression
(inch) (= fmin} (CFM)

it 1.6 0860 32 Slope s 320713

2 2z 1004 3 Intercept : 40844

3 29 1130 40 | correlation Coefficlent: 09989

1 34 1243 4

5 .1 1363 4

1erm)
654 =
¥=32071%+4.008
00
00 os 10 15
Qa (m3/min)
c Approved by : -

{ Mr.Anurak Tongkhajonsakda )
Fleld Sclentist(2)

{Mr. Noppong Juntarupan)

Envro Fleld Coordinalor Sctentist (3)

FORM NO: F 06074 REVISIONNO:2 ISSUE DATE 20/11/23



Sartorius (Thailand) Co., Ltd.
120 Rama § Fioad, Husywsng, Husryoaang. Rangkok 10310

SARTORILS

WSC-TIETIS 17025

@%]% of“;;::ration

Model Number:  LA1308-F

Certificate No. : 24BCI0068 .

lssued Date:  Friday, February 23, 2024 .
No, : 229198

Description : il Balance

Serial Number: 25409664

D No. : RYG_EN0001
Sartorivs

Page No. :

Customer Name :

NEXT AL DaTE 12102 ] 825

Calibraled Place : ALS Grouy, itand) Co., Lid.(Balance Room|
516/M0 Moo § T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand,

Callbrated By : ~ Mr.Chanchai Inthana

Callbration Date : Thursday, February 22, 2024

C
Procedure No. : This calibration was conducted by
Using in-house calibration procedune numbes (WI-003)

Based on UKAS LAB 14
Melrological dala : Ambients Conditions:
Capacity : 150 g Readabiity : 0.0001 g T H 238°C E3 5.0°C
Humidity : 540%RH + 100%RH
Reasons for calibration Pressure E

[ New Inszalintion (] Service / Repared  [2] Re~callbrationy Maintenance:

Equipment Condition: GodOpentz [ Far

Measurement Method

UKAS Publication Ref :Lab 14

oblained from the multipiied by the

stated is the exp
coverage factor (k=2) to provide a bevel of of
jon af L i

¥ B5%. Itls

in vith the Guide to

the which
Standard System of Unils {S1). Repert of Tolerance came form list af

realise the unit of the
Sartorius Melrological Specificalions,
Traceability:
T i ICMM No. IE!ul? Date
YCS5011-522-00  |Saniosius welght sat 1rs - 50003 E2.YC5011-522.00 TCS |M2306197s 23-Aug-2025
Humi arometenTi Lutron MHB-38250 DKSH 019231845 23-Aug-2024

This certficate ralals and apply this squipmant only.

“This centificate may not be reproduced ofher than in full except with
tha prior written appraval of the Verification Oparation Division

Sartorlus (Thalland) Co., Ltd.

SOPFM 33 03 February 2022

Qs

P

7

8
T

A (SRTR
Mr.chonchal Intrhana(Tachnical Manager) “F/,' %Fﬂﬁ#

High Volume Air Sampler Calibration Worksheet

ProfectSite: GuIfTS4 Co, Ltd, Barometric Pressure (mm Hg) : 7552
Callbrate Locatlon : Tssdmahuasdng T °0): 29
Callbrate Date ; 20-Nov-24 High Volume 1D : RYG_F50292
callbrationSheet No: C-201124.RYG,F50292 High Volume Model : TE5170D
Callbrator 1D: RYG_F50205 High Volume S/N : 5497
Callbrator Model : TE50284 Callbrator Slope : 152567
Callbrator $/N: 1166 calibrator Intercept : 003613
TestNo, Deltahz0 Qe 12 Gham LLinear Regressisn
inch] {rm* {min) (CFM)

1 25 10623 40 Slope : 38,9766

2 31 11789 had Intercept: L6486

2 39 13179 50 | correlation Coeflicient: 0.9985

4 47 14432 54

B 56 15720 60

1{crm)
654
y=38.977x- 16486
o0
00 05 10 15 20
Qstd {ma/min}

—/4__.4 zT
Callbrated by

( MrAnurak Tongkhajonsakda )

Field Scientist{2)

Approved by :

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

FORM NO:F06:073 REVISION NO-2 ISSUE DATE: 20/11/23

Sartorius (Thalland) Co., Ltd.

e 4 e e e SARTORILS

kgﬁj rQJ) of Calibration

Model Number:  LA130S-F Certificate No. : 24BCl0088
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Calibratlon Results : Without Adjustment

Repeatability |Eccentricity (Off-center loading error)
il kty Spay v b4
paced is 1o
Teeaiadly T Bused i =
arpmss reproducAiity quanitatively. RIS,
Neminal Value : (Low Load) 10.0000 95.5599 Nominal value : 50 q
0 g 10.0000 100.0000  |Tolerance 0.0004 g
Telerance 10.0000 100.0001
00001 g 10,0000 100.0001 Difference
5.5939 160.0000 L
Nominal Vialue : (High Load) 10.0000 100.0001 2 | -0.0001
100 g 10.0000 100.0000 3| o.000m
Tolerance 10.0000 100. 0001 7 4 | o0.0002
00001 g 5.9555 100.0002 ) 5 | 0.0000
9.9959 100.0001 6 =
Standard Deviation 0.00005 0.00008
Linearity
. i hasoal
Tolerance 0.0002 g
Nominel Value Conventianal Mass Value Displayed Value Deviation Unceriainty |
(9) ) @ © (e |
0.01 0.0100 0.0100 0.0000 0.00020
0.05 0.0500 0.0500
0.1 0.1000 0.1000
0.5 0.5000 0.5000
1 1.0000 1.0000
2 2.0000 2.0000
5 5.0000 N 5.0000
10 10.0000
L) 20.0000 0.00021
100 100.0000 95.5593 =0.0001 0.00024
End of Report.
SOP FM 33 03 Fabiuary 2022
High Volume Alr Sampler Callbratlon Worksheet
ProjectShe : Gulf TS4 Co. Lid, Pressure (mm Hg) : 7552
Callbrate Location : adevmuratdahossriusen a: 29
Calibrate Date : 20-Nov-24 High Volume ID : VG, FS0169
CallbratlonSheet No: €:201124-RYG,F50189 High Volume Model : TE5009%
Calibrator ID: RYG_F50205 High Volume §/N ; 4797
Calibrator Model : Callbrator Slope : 095561
Callbrator S/N: 1166 Callbrator Intercept : -0.02266
TestNo. Brelta 0 o1 IsChart Linear Regression
(Inch) {m’ /min} {CFM)
J 15 0533 32 Slope: 305454
2 2¢ 0,959 L] Intercept : 67023
&l 26 1.090 40 Correlation Coefficient: 09990
4 32 1206 4“4
5 4 1363 48
HCFM)
654 -
¥ =30.545« + 67033
ao
oo os 10 « L5
Qa {m3/min}

’74_/ == Q‘f‘( T
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High Volume Air Sampler Calibration Worksheet

Project Site: Gull T54 Co. Ltd. Barometric Pressure (mm Hg) : 7552
Callbrate Location : Tradlewhumilalnwgfad . T (°C): 29
Calibrate Date : 20-Nov-24 High Volume 1D : RYG.FS0177
CalibrationSheet No.: C-201124-RYG_F50177 High Volume Model : TE-5170D
Calibrator 1D: RYG_F50205 High Volume S/N: 4803
Calibrator Model ; TE-5028A Callbrator Slape : 152567
Calibrator $/N: 1166 Callbrator [ntercept : -003613
TesiNo. DellaH0 Qua [+ Chart Linear Regression
(inch) {m®fmin) (CFM)

1 26 10827 40 |siope: 423025

2 32 11972 il Intercept : -6.2426

ad g b 50 | corrclation Coefficlent: 0.9989

4 46 14261 54

5 55 15582 60

ey
654
y=42,3021 - 5.2425‘
o0
a0 o0s 10 15 20
Qstd (m3/min)

‘ﬁ_‘é =T
Calibrated by
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(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

Approved by :

{Mr.Anurak Tongkhalonsakda )
Field Scientist(2)
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High Volume Air Sampler Calibration Worksheet

ALS MULTIPOINT CALIBRATION REPORT
Ci Date 2-Jul-24 Name NOx Analyzer
Teladyns APl Modal T200
Serlal No. 2188 D RYG_FS50252
[~ Teledyne API Model 700
Serlal No. 947
Std. Gaa C (PPM) 55.88 Cylinder No. GN0027222
Cylinder Prassure {pal) 1800 Certified By Alrgas Inc.
Certified Dals 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
0l
Ideal Actual NO Ermor NO SEmor NO Actual NOx Error NOx %Emor NOx
ZERO 0.00 0.10 0.10 Q.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 0,50 302,30 230 0.77
4 400.00 398.20 -1.80 045 398.60 -1.40 -0.35
AVERAGE (%) -0.63 043
400 4-
g0
200 - ——
100 4——
o o~ e~
0 100 00 300 400
@ Meal —e— Aclual NO —=— Actual NOx

Fleld Environmental Sclentist (3)

Callbrated By Approved By

(MrJirawut Sakam ) {Mr.Sarayuth  Jittrenont )
Asslatant General Manager

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

Projectslte: Gulf TS4 Co. Lid. Baromelric Pressure (mm Hg) : 7552
Callbrate Localon : Feauwaliwsiu 0): 29
Callbrate Date: 20-Nov-24 High Volume ID : RYG_FS0178
Callbrationsheet No.: ©201124-RYG_FS0178 High Volume Model : TE-5170D
Callbrator ID: RYG_F50205 High Volume 5/N: 4804
Calibrator Model : TE5028A Calibrator Slope: 152567
Calibrator S/N: 1166 Calibrator Intercept : -0.03613
TestNo. DellaHz0 Qea S, Unear Regression
(inch) (m’[min) {CFM)
1 25 10623 40 Slope: 427461
z 31 11789 hal Intercept: 58483
2 38 T 50 | Correlation Coefficient: 09960
4 45 14129 54
s 53 15303 60
1{cFM)
654
y=42.7a6x -5.8483
oo
00 05 10 15 20
Qstd {m3/min}

— ’ﬁ;_\/

Approvedby:

(Mr. Noppong Juntarupan)
Emiro Field Coordlnator Sciendst (3)

{ MrAnurak Tongkhajonsakda )
Fleld Scientist(2)

FORM NO.: F 06073 REVISION NO:2 ISSUE DATE: 20/11/23

ALS MULTIPOINT CALIBRATION REPORT
C Dats FJul-24 Name NOXx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. NVOER3YH D RYG_FS0459
Callbrator Teledyne API Model 700
Serial No. 947
5td. Gas (PPM) 55.88 Cylindar No. GN0027222
Cylinder Pressure (paf) 1800 Certifisd By Alrgas Inc.
Certified Dats B-Feb-22 Explred Date 8-Feb-30
Polnt CALIBRATION RESULTS
Ideal Actual NO Emor NO %Emor NO Actual NOx Enor 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 -1.30 065 189.70 -0.30 0.15
3 300.00 301.10 1.10 0.37 301.40 1.40 047
4 400.00 400.30 0.30 0.08 398 80 -1.20 -0.30
AVERAGE (%) -0.13 026
400
300 - ~
T
200 -_— — /c’ —
//’
100 4—— /J-"’
L]
[] 100 00 300 400
- Men —e—AcualNO  —=— Actual NOx

Approved By

=

{MrJirawut Sakam ) (Mr.Sarayuth  Jitranont )
Fleld Environmenta! Sclentist (3) Assistant General Manager
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ALS

MULTIPOINT CALIBRATION REPORT

Callbration Dats 2-Jul-24 Name NOx Analyzer
Manufasturer Taladyne AP{ Modal T200
Serial No. 2197 (] RYG_F80255
Callbrator Manufacturar Teledyne APl Model 700
Serlal No. 847
Std. Gas Cq (PPM) 56.88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certified By Alrgas Inc.
Certifled Dats 8-Feb-22 Explred Dats 8-Fob-30
Point CALIBRATION RESULTS
Ideal Actual NO Emor NO %Ermor NO Actual NOx Ermor NOx |  %Error NOx
ZERQ 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 89,60 -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 0.90 298,70 -1.30 -0.43
4 400.00 396.40 -3.60 0.90 398 80 -1.20 -0.30
AVERAGE (%) -0.62 -024

[ 100 200 300 400
- ldeal ——ActualNO  —a— Actual NOx
Callbrated By Appraved By
P e P

{Mr.lirawut Sakam )
Fledd Environmental Sclentist {3)

=

(Mr.Sarayuth  Jitiranont )
Assistant General Manager

FORM NO: F 05-056 REVISION NO.: -

ALS Laborarory Group
ISSUE DATE: 02/04/12

ALS MULTIPOINT CALIBRATION REPORT
Callbration Date 4-Jul-24 Nams $02 Analyzer
Teledyns API Model T100
Serlal No. 1773 D RYG_FS0251
Ci Telodyne AP Maode! 700
Serial No. 847
S1d. Gas Concentration (PPM) 56.3 Cylinder No. GNO{127222
Cylinder Presaure (psf) 1800 Certifisd By Alrgas inc.
Certifled Dates 9-Feb-22 Expired Date 8-Feb-30
Polnt CALIBRATION RESULTS
"ol
Ideal Autual Emor %Ermor
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.60 -0.40 -0.40
2 200.00 201.20 1.20 0.60
3 300.00 297.30 270 -0.90
4 400.00 397.60 -2.40 -0.60
AVERAGE (%) 024
400 =
300 -
200 ~
100
o=
° 100 200 L 400
Ideal —e— Autual
Callbrated By Approved By
e a vy
(MrJirawut Sakam ) (Mr.Sarayuth  Jittranom )
Fleld Environmental Sclentist (3) Assistant General Manager

ALS Laboratary Group

FORM NO: F05-086 REVISIONNO. « ISSUE DATE. 02/04/12

ALS MULTIPOINT CALIBRATION REPORT
Callbretion Date 2-Jul-24 Name NOx Analyzer
Manufacturer HORIBA Modal APNA-370
Serlal No. 7AVES544 1] RYG_FS0272
G Teledyne AP Model 700
Serlal No. 247
Std. Gas C {PPM) 55.88 Cylindar No. GN0D27222
Cylinder Pressure (pal) 1800 Certified By Alrgas Inc.
Certifled Data B-Feb-22 Explred Date 9Feb-30
e CALIBRATION RESULTS
Ideal Actua] NO Emor NO %Emor NO Actual NOx Emor NOx | %Emor NOx
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.10 -0.80 0.90 100,10 0.10 0.10
2 200.00 198,50 -1.50 0.75 189.20 -0.80 -0.40
3 300.00 298 80 -1.40 -0.47 300.50 0.50 017
4 400.00 398.10 -1.90 -0.47 398.70 -1.30 0.33
AVERAGE (%) -0.51 -0.07
400 —_——
300 -
/'/
200 ,../ —
100 -
i =
0 100 200 00 400
| - Med - AthalNO  —8— Actual NOx ]
Callbrated By Approved By
A
(Mr.Jdirewul Sakam ) (Mr.Sarayuth  Jittranont )
Fledd Environmental Sclontist (3) Assistani General Manager
ALS Laboratory Group
FORM NO.: F06-056 REVISION NO:- ISSUE DATE: 02004112
ALS MULTIPOINT CALIBRATION REPORT
L Date 5-Jul-24 Name 802 Analyzer
HORIBA Mcdal APSA370
Serlal No. PAUYOT7A D RYG_FS0458
Callbrator Teledyne AP Mode! 700
Serlal No. 847
Sid. Gas C (PPM) 56.3 Cylinder No. GNDO2TZZ2
Cylinder Preeaurs (psl) 1800 Certified By Alrgas Inc.
Ceytified Dale 9-Feb-22 Explred Date B-Feb-30
Palnt CALIBRATION RESULTS
Ideal Autual Efrar %Emor
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
v -
£ — =
200 — s
100 —
ks
] 100 200 200 400
- tdeal —e— Autual
Calibrated By Approved By
A
= =i
(MrJirawul  Sakam ) {Mr.Sarayuth  Jlttranont )
Fleld Environmental Sclentist (3) Assistant General Manager

ALS Laboratory Group
FORMNO: F 05-056 REVISIONNO:- ISSUE DATE: 02104112



ALS MULTIPOINT CALIBRATION REPORT

Cs Date AJuk-24 Name S02 Analyzer
Taladyne AP| Moda! T100
Serlal No. 1772 D RYG_FS0254
Callbrator Teledyna APl Model 700
Serlal No. 947
Sid. Gas (PPM) 56.3 Cylinder No. GNO027222
Cylinder Pressure (psl) 1800 Cartified By Alrgas Inc.
Certifled Datle 9-Feb-22 Explred Date 9-Feb-30
Polnt CALIBRATION RESULTS
Ideal Autual Ermror %Ermor
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 .83
4 400.00 398 20 -1.10 -0.28
AVERAGE (%) -0.45

-~ Ideal e Autisal
Callbrated By Approved By
(MrJirewut  Sakam ) (Mr.Sarayuth  Jittranont )
Field Environmental Sclentist (3) Ass|stant General Manager

ALS Laboretory Group
FORMNO: F 06-056 REVISIONND: . ISSUE DATE: 02/04/12

Accredited cotbration labarotory
ISOAEC 17025 2017

NSC-TISKTIS 17025 CALIBRATION 0367
CAUBRATION 0367

Alr speed measurement labovatory

Cofibranan services department ,—_
Certificate Number 1

|
CW5-030-67 |

PRI PYLYER]
4 naz gl ol
rens o

raraler 30

wes - gmatpe zor

CERTIFICATE OF CALIBRATION

Page 1 od 2 Pages

MEASUREMENT ITEM +Cep anemometer
MANUFACTURER +Novalyna
MODEL/TYPE  Sensor: WS-02F
Data logger” Ws-2501
SERLAL NUMBER Sensor: WSD-A4552
Dsta logger 43562
1D NUMBER $EKK_FS0143
CONDITION AS-RECEIVED sed ilem
CUSTOMER < ALS labaratory gioup Thailand] Ca.. Lid
108 0, X ng Suan Luang,
Khet Suan Lwang, Bangkoh 10250 Thaand
RECEIVED DATE 18 Aug 2024
MEASUREMENT DATE +20 Aug 2024 o it i P
FBIUEDAIE R0 S0 system of units (51} thrzust. the WT (vomanel
Metrolag, festitate of Thovand; vio Certifirote
LT D e T T Aumber MW-0007-24 Gad MW-D055-23
Ambient condition in the Jancralory are vs follow
Temperature 230t30 M Uncertainty of Meosurerment:
Relative Humidhty 5504150 wRH The reported uncerlairty bl messureners s
Amospher 10108 10 hPa based on the standord unceriginly mall - ied by

coveroge factor k=L Whek jor o normal
nirbulion carrespands (2 a coveroge oty
PLACE OF CALIBRATION Eitfel type wind Lunnel of Jiranalee Assanates Co, Lid uf rptunmalely 55 Ihe siordora pncestalnly
hes been dezermmed in acwordance + © te GUA
“Fualuahon of measueement data - Gudde 1o Ine

CALRATION CONDITIONS £ Wind tunnel crossesec area’ 900 cm'  ZapSsienofuntereniy mmpasurement
wiad directicn frontal ares® 100 o’
Diamezer of maurt g pise . mm
Blackage vatia of les: obyect’ [BICENT]

Precondmioning 24 1ours a1 ambienl condtions

Meaurerment Condticn Tre average values dunng measurement are (24 2) °C, {41 9) XRH and {1007.9) hPa

TABRATION OF RESULTS
The 1aale on next age £t Lhe — =es red velues

-
C o
callbrated by: Agproved vgnaton L

Mr ~annya brondiarnen
Calibration Cepa‘lment Manage

v Scrawn Thaztan.
Miss ltirapor terlss

TSR
§ Doy

I REVIEWBY .
ekl
Remarc 2o
s i 470 o i i sl , APPROVED BY .~ ﬁ-—
| P 7ot Fuior weveof the Tvia? abvact ol g oo i /
L Dometer ot reuinting e i Jols
g + NEXT CAL. DATE . 12‘?

ALS MULTIPOINT CALIBRATION REPORT
G Date S5~Jul-24 Name 502 Analyzer
Teladyne API Modal T100
Serlal No. 8060 [n] RYG_FS0532
Callbrator Teledyne API Modal 700
Serlal No. 947
Sid. Gas C (PPM) 56.3 Cytinder No. AN0027222
Cylinder Pressure (psl) 1800 Certlfied By Alrgas Inc.
Certified Date §Feb-22 Expired Date B-Feb-30
— CALIBRATION RESULTS
Ideal Autual Error %Emor
ZERO 0.00 0.10 0.10 0.10
1 100.00 98 80 -1.20 -1.20
2 200,00 198.60 -1.40 -0.70
3 300.00 298.70 -1.30 -0.43
4 400.00 399,60 0.40 .10
AVERAGE (%) 047

o ideat e Aaitial
Callbrated By Approved By
(MrJirewut  Sakam } (Mr.Sarayuth  Jitrenom )
Fleld Environmental Scientist (3) Asslstant General Manager

ALS Labortary Group
FORMNO.: F 06056 REVISIONNO. - ISSUE DATE: 02/04/12

Cenificate Number

CWS-030-67

Page 2 of 2 Pages.

MEASUREMENT RESULTS *

The: Cup wnemometer, Uiz Unider Cal biatian (UUC) was erercise at 10 m/s for S minute, poor 1n ealibrathan be ng periormed Thi stancaid an vidozity 05 mfs
155 n/ was calculates by » standard air velacizy transducer which was installed S0 mm away from wand tunnel nozale and Insialed 40 mm away {ram top of
e test section and the standard air velocity 5 m/s to 30 m/s was calculated by @ piiol Lube with precision dificrential pressure meter which was Installed 5¢
mm away from wird tunnel nolc and nzta'lad 40 mm away from tor of the lezt secton, UUC was mounted or 2 raund vertical 1ude ol the lower plyte al
ceater of 15t section. The calibration was carricd out under bath rising and falling air velacity In e fange of 1 m/s o 16 m/s al calibration imerval 31 1 mfs
The resulis of clibraiion and assocated measurement uncerlamles are renutied in e table beiow

THIS CERTIFICATC OF CALIBRATION MAY NOT B AEPRODUCED EXCEQT IN rULL JNLESS PERMISSION FOR REPRODUCTION HAS BEEN OSTAINED
IN WRITING FAOM THE LABORATORY

(™ Temg. wind tunnal Tamp. room [ i)
Ambd o e il /i)
0595 1098 £ a1 [3]]
2083 2442 120 0z 031
2482 23.80 2420 01 031
4108 2382 2a20 03 03
237 2162 2420 ot on
595 2304 U 10 031
2.01 23.06 2420 [X] 031
736 23.80 2320 00 031
508 2130 2420 01 LER
2.6 pERZ] 2620 01 031
1094 24,00 2420 [:F] LEH
1201 2382 2420 02 LEN
1292 2400 420 02 031
1406 2386 2420 02 031
15.00 24.00 2420 07 031
15.93 239 2420 02 031
Bk
(e 3 s -

*Velve 1y ol standard

Velotty ol Uil nde’ Calbtion

PHOTE OF CAURFATION SETUR

Callbrausn setua ¢ the Cua anemometer calbrauon in the wind tunnel of Jranalew Ausodlales Co. Lid The Cup anemomelrr shown risy il let It the
caltrated one emaik The proporlion cf the sel up iz nol Irue lo zcale dug Lo Im2ging geametry.




AC Acctedited cakbeation loborotory

HHANATLL ASNOUIATI S COLLTD 1SONEC 170252017
NSC-TISI-TIS 17025
. b NSC= TIS=TIS 17025

e CALIBRATION 0367
FascHowrn 77/1, A= Waithap'a Rarphokya Wind Grect o memiavemant babomtany
Bangr < J04XC{Tha lanc) Cohbrotion services department
Tet JCGTALAASLS Covtticate Number
Kl <MY |
£ 221 qat s ong] roratee com

D} tr arw raTasee cor l CWD 030-67

CERTIFICATE OF CALIBRATION

Page 1 0: 2 Pages

] J Collbration procedure:
MANUFACTURER + Novalyny The wind direction sensor wes ca arews aga 15t
MODEL/TYPE + Sensor: Ws-02F Stondand Rotary Frcoder medel:  AXED09]S-

DMO4 P35 U0 on cixse I

ectron of F4fel

Data logger: Ws-25DL ; e
X vpe wind tunne! with 900 cm” moss test secrion
SENGIE S asan WSDaSsE area The Wi CL-003 bemed or, 1EC 240012 1,
Data longer: Ad562 Wind energy generatin systems — Part 12-)
10 WUMSER SBKK_FS0143 Power performance meosuremants of elcctnemy
CONDERON AS-RECEVTD :Used item procaing wand turbines. March 2017 was used as
CUSTOMER 1 ALS Isboratory group (Thalland) Cao,, Ltd, @ catbranon 3ndefine
104 1, Rd, Luarg,
Khet Suan Luang, Bangbok 10250 Thalland Traxeabiity:
Ths cenificatr prowdes o troceabty of The
KLCERVED DATE +0B Aug 2024 messuremes! to recogried  the  panonal
MIASUREMINT DATE 120 Aug 2024 stormianfs ond to reafiration of the nremational
1S5UE DATE +20 Aug 2024 system of unils (Sl thioug” the NIMT {Nenano!
)atrology nstituzc af Thawind) via Certiycate
ENVIONMENTAL CONDITIONS: Fpmber B 020421
Amblent eondilon (n the laboratory are az o'lew: §
Rengerites B0s30 < o i
Relateve Humidity 15502150 ot bases on the standard uncerwinty mue phed by o
Atmosphertc Pressure 1010810 hPa covemgs Joctor k<2, WhGk for @ notval
sty tion corcesponds 10 G coverage probats iy
of opprox mately 95 The standoro uncemalnty
PLACF OF CALIBRATION Fittrltype womed Sorned o fesnates Suowieles O, 10 has been determingd i occardante wt® the GUM

‘Tvaluaran of measurement doto - Gude 1o the
expression of unicertz = y in measurement

CAUBRATION CONDITION £ Wind lunnel crass-seeton ares a0 em!
Wind direttion frantal ares’ : em'
Diametet of maunt g pipe’ mm
Rluckage ratin of test objezt” 014 [B]
Precessizaing 124 hours aT ambient conditions
Measurement Consitien The Bverage values dunng measurement are (23 71°C, {42 6) %AH and {1007 9) hPa

TABULATION OF RESULTS:

The table on next o2ge Rve the meaured values, e
Callbrated by: J A et gty ;%?2 s "4

M Sorawlt Tnach, T\f S Mr Paninye boncharoen
) s I apom LevSe pnab U e H Ca' “ration Depariment Manager

Regark:
" v e sncton 8724 Of the wng Vel

! #1000 ro-sacr ey of the teviae i nckade oy g el
" Dvmeter of ooy pism
pLUTERSS

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

#ccredited cofibrotion foboratary = S~
i 1SO/1EC 17025 2017 NSC - TI81 - TIS 37025
NSC-TISI-TIS 1 2025 CALIBRATION D367
CALIBRATION D367
A speed megsurement nbovatory
D=0 ko) Cahbrotion services deparrment D e————— |
CRE L ATV Centlficae Number
Mase LR 4RSS
Erai na calastom@) rsnuler com 1

Wehite www ranalee com WS @667 |

CERTIFICATE OF CALIBRATION

Page 10! 2 Pages
MEASUREMENT ITEM Cup anemometer
MANUFACTURER : Novalynx
MODEYTYPE Sensar; Ws-021
Data logger: 110-WS-25DLD
SERIAL NUMBER *Sensor' WSD-ASTBS
Data logger ASTES
ID NUMBER {RYG_FS0531
CONDITION AS-RECENVED Used llem
CUSTOMER ALS laboratory group (Thalland) Cos, Lid.
o8 ] -
Khet Suan Luang, Baaghak 10250 Thalland
RECEIVED DATE 0B Aug 2024
MEASUREMENT DATE 128 Aug 2022 R ALY he e 4
 SSUFCATE 28 hug 202 sto~domy, sad to reaiarian of the insemeane!
witem of unms (SI) throu:n the NiMT (Notona!
Metrongy Instute of Thauand; wa Certijicate
ENVIRONMENTAL CONIMIONS: PO iy ol
Awb o cord 10m i The Wi sony are o olon
Temperature 230230 E3 Uncertanty of Measorement:
el Humidity 010 xR The. reportor suncerigiony-of measusemnt
Atmospherle Pressure: 1010130 hPa bavedon 1he siandarduncertontymuk = e by o

coveroge foctmr ke2 Which for a norno)
50+ tion correspandi ta @ coverage probar iy
PLACE OF CALIBRATION. Eilteklype wind wnnel of kranatea Assoates Co , Lid of approssmately 95X Tre stondora unceria nty
Pas heen determmed n aczoraanze with tne GUM
“tvatuot an of measurerent data - Guide to the

e S e e - Wind tunnel crass section area! T o cantesionufuncertanty n measurement
Win¢ direcuon trontal area” 100 o H I}
Duameter of mounting poa” - mm ¢ REVIEW BY ﬁi\“m +
Blockage ral of test dh ect! o [ i

Pretestonng 24 hours sl ambiert candRions. | APPROVEDBY .

Meansirermmnt Condition - heaverage values dunng measurement are [23.9) ‘C, |41 7] Wit and {1007 3 AR 2% /!i /“

+ NEXT CAL. DATE b
TABULATION OF RESULTS:

The table on neet page g thr rasured values

Caimrated by Approved signatory

. Srwwt Trag s 7 Dooncawoen

[N
Cal Bration Departmert Manage:

Rermark:
Notra & ns-ortion v of the wrd runnel
Profecesd o om tcbon arvd Of 2:¢ st obkat (ncud: mounbmg pee
! wrwie: of meuiog ploe
‘uw'n

Contificata Numbar

CWD-030-67

Pegez of 2 Pages

MEASUREMENT RESULTS

The wind direction sensor was calibrated aga nst standard rotry encoder by Lomparren math o Durng (2% ata, e s piutemer] was carmed out at 45
Intervals in clackwlse and counterclockwite direchons afte offset acjusiment has been mace. The fiow speed of wind tunne! (usually 5 m/s) s kept constant
while the senscr s ratated aroun its vertical sos. The results of calibralion and associaled measarement uncertanbies are reparied in the Tahle beiow

e— D o' trver Uiy
mis egree ] g ) e [ egree [ -
45000 a1 4 o8
w00 Lo 3 o8l
114 000 m 3 QKT
o 180 000 181 1 080
225 000 229 0.80
270 000 s 0.a0
315 002 320 0.80
360 000 159 S50

Remark: .

*Biresian of wandard

Dwectan of Uil Under Ca sbeatizn

oo of Co--ewss of Cakbrasion®**

oy

Certificate Number

CWS5 036 67

Page 7 of 2 Pages

MEASUREMENT RESULTS >

The: Cujt anemometer, Unit Under Cal bration |LIUC) was c<ereise a2 10 m/s for 5§ mimutez gt ta cabbralion being performed The stansard aif velo:ty 0 5 m/s
125 1nfs wss ralculated Ey 3 standaid air velogity -ansducer which way installed 50 mm away liom wint luanel nozile anc insalled 40 min waay lrom top ol
the rest secuan and the standard air velocity 5 m/s (o 30 m/s was calculated by a pIot tbe wath P o diferental pressure meter winch was iessalied 53
A 2way from wind Lunnel nazle and installed 40 mm away fram tog of the test sectior, UUC was mounted on A round venica: tuoe of 1ha lewer olate a1
center af Lest section. The cahlbration was carried out under both i< and faling alr veleey in the aige of 1 m/s to 16 m/s a1 cabhraton interwal bf 1 mfs
T P

nd SR ImeBsUTETEENE Unge o i e Lkl Dk

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT (N FULL UNLESS PERMISSION SGR AEPRODUCTION HAS BEEN DRTAINED
IN WRITING FROM THE LABORATORY

[, Trme. wind funmel Temp. room. [y Lrroe U fue)
Imdi 5] (L) imfsy [efsl
1027 1610 BN [ o 031
2054 u1n B9 19 0.2 031
2891 2302 2190 29 01 LED
083 2404 =90 3 02 031
450 2370 PELTY 50 o0 031
602 2360 1390 (3] 00 LEX
703 2370 2150 71 ot 3
748 2358 23550 81 a1 031
a1g 170 2150 51 01 LE3
957 2357 2350 101 w 031
1056 2378 2390 12 a2 ca1
12.08 2350 2% 122 0z [LEN
1297 238 23%0 FE) 03 03
14.03 1356 2350 143 02 031
1503 2 180 155 03 031
1600 nn pit:) 6 o3 031
Remark:
‘c iy count L

“Velothy of sandar

ety of Un ¢ Under Cal broy

PiSOiTE OF CALRRATION SET.UF

Callbration set-up ot the L1 anerametze calibration i the wind Lunnel of iranalee Assz-iates Co. L1 The Cup; eneromeler thowr may d *er from We
<1 ratec one. Kemark- The pruportion of i sel. up is N0t Uue 1 3 ¢




NAC ik

JIRANAT L ASSO ConLEn ISOAEC 17025.2017 ‘
It NSC=TISI - TIS 17025
o CALIBRATION 0367
mi3im 2/1 fia WatUsita Darghcbya, Wind direction measurement laboraTory
Banykak IE0Trakend) "ol 10N Merrues Srpa e al e —
-Fhgm 817 Cartificata Numbar

Muagh -uo861998:53

1
CWD-036-67

CERTIFICATE OF CALIBRATION

Page 10t 2 Pages

MLASURLAINT ITLM +Wind Direcsion Sensor Colibration procechure:

MANJIFACTURLR < Novalyrx The wind direction sensar was cotbrated coc 3t

MODEL/TYPE :Sensor: W5-02F Stondard Holory tncader medel, AXAGCSTS
e DMOL-PI5-U0m an ciose feaieccion pf (Mel

i e type wind tunnel w n 900 cm’ ooss test wetion

R FSenzop WSRESIES orea The WICLOGS baser! on EC GI900-12.1,
baa logger: AS783 Wind cnergy generotior mystems - Per 171
[l +RYG_FS0531 Power pedormence mecsurements of slece t
IO A RECEIVED) : Used mem produting wand turbwnes, Marck; 2017 was use€ as
CUSTOMER + ALS Iabaratory group {Thailand) Co., Lid @ CNoran quisEne,
104 X 3 Luang,
Khet Suan Luang, Banghok 10250 Thailang 7
This cenfear proviaes o traceab iy of The
RECEIVED DATE 08 Aug 2024 meoscremen: o recognzed the  noronal
MEASUREMENT DATE 78 Aug 2024 siomdords, ard ie rra sation of the internau vial
15SUE DATE 18 Aug 2024 syste of wnis (51) thiouph the HIMT (Wotione!
Metrology nstrute of Thadand) vin Cerifizate
ENVIRONMENTAL CONDITIONS: mber DA-0036-23
Ambient condttion in the laboralory are as tollow: . RS
Jerangietuce 230E30 c The reponed uncenc~ty of meaturement is
Relative Humidity 15504150 ®AH . ¢ ,
Bared on the sioasord pacerizey mf cd by ©
Atmaspheric Pressure :10102 10 Pa

cowerage faztor k=2, Whih for & rormel
SRt CVEISEs [0 O ETvErage Probabdily
of appicaimotely 95% lhe siandard uncertointy
PLACE OF CAUBRATION ElMtertype wind wnnel of Jiranatee Assadated Co, Ld hos been determinea in accordonce with the GUAT
“Evatuniion o) measurement data - Gurde 1o the
oapression of uncertuic 'y in mpgsutement’

CAUMAATION CONDITION Wind tunnei ¢ross section area* 200 '
wind direction frontal area’ 129 an'
Diameter of mownting ploe’ mm
Blockage ratlo o test object” 0143 [
Preconstioning T4 hours ot Bmbsest CoNS0M
Mearuremant Condition The average va'ues dunng measutement are (23 B°C, (40 0) MRH and (1033 8] hPa .

TABULATION OF RESULTS:
The takle on next page ghe the mEamLred vaior.

r = P
: i
Callbrated by: Aparoeed gnstony >
5 . Sorawit Thachaiaa | Mt Parinye BuanUiaruen
2 Mise reraporm Le-taorpe o1 Catbation Deprrimes: Mamagee

[

" Nle <7 p-weLTON area o the wd “unaml

B A P PR ———
" Dismater of mounang pice

D

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

e,

NAEF

i

Accredited cailbrtian loboratory i
THLAS L ASSOCTA T S O TD ISO/IEC 17025:2017
NSC-TISITIS 17025 NSC—TISI - TiS 17025

CALERATION Q)67 CALIBRATION 0367

Temperuture measurement laboratory
Bang! ok 19600 [kada €] Cohbration servees deportment
Toi 865012

Mudie *LaB399945)

el i calle K@y andter cun

Wehstr vaw jeanuton rom

CERTIFICATE OF CALIBRATION

Certificate No.  : CDT-16367 Page 1 0f 2 Pages
MEASUREMENT ITEM +Dato Logger with TemperaLure sensor Calfbration procedure:
MANUFACTURER < Novalynx The tempernture colbration was duae by
MODEL/TYPE T inHouse caftbrotion rmathad a5 WHCL-00!

: arcordmg ta compensan methoa with standgrd
SERIALNUMEER i digitol temperalure dicator and standard
1D NUMBER +RYG_FS0531 temperature probe The remuxroture scal2 use
CONDITION AS-RECEIVED : Useditem wes bosed on 11590
CUSTOMER ; ALS lzboralary group (thailand) Co, Ltd

104 Phatthanakan 40, Phatthanakan Rd., Troceobiiy:

Khwaeng Suan Luang, Khet Suan Luang, The mevsureren: reslts one troceadle 1o the
Bangkok 10250 Thailand internamonal system of s (S ihrougl

Natanal Insutire of Metrology Thailand (HINT)
Comficate oumber  T1-0047:24, Certificore

RECEIVED DATE + 08 Aug 2024 e lini
MEASURIMINT BATE +28 Aug 2024
15SUE DATE 28 Aug 2024 Reference Used During Cabbration:
: Srandord Temperoture Probe
tMode! STS-100 AS00, Seriol Ne 66758208,
ENVIRONMENTAL CONDITIONS: ;’“E""'":YH ’“”’1“75’
- ractal Tempercture inncotor
fmient conditon n th aboratery sre 35 ollow . o T O RA | bt R T
Temperature 1230:30 c dou9 Du 145403024
Relative Humidity 15502150 XRH

Uncertoinly of Meosurement:
The reported uncertainty of measurement I
NOTED: The certificate 15 valid only ta the Irem collbrared on date ond place of calibrotion. basvd on the standard uncertanty multijned by
© covermge factor k=2, Whrch for ¢ normal
distributian  corresponds to o covernge
¥ o oppeaarmoted . The sond:
uncertainty has heen determincd i occordance
with the GUM ‘Evaluolion o] wzasurement dato
Guide fo the expiession of uncertwty in
measurement

TABULATION OF RISULTS:
The table on next page glve the measurea values

. -
| IERAPEN =~ _(:/”/‘:2/;,/ 7.
Calibrated by i 20 Approved signatory.
Sor swil Thachalad . St Me Fatiega Baoarhatoss
[ Miss utraporn Lerlsomehol . ' Calibralion Deparlment Manager

L Mus fuanprumpar Praommil

THIS CERTIFICATE MAY NOT BE AEPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
o WRITING FROM THI LARORATORY

Cartificate Number |
—_—

CWD-036-67

Page 7 0 2 Pages

MLASUREMENT RESULTS

The wind directinn sensar was talibraled agains! standard rolary encoder by comparizon methad Dunng calibration, the measurement was carnied ou at 45~
imesvals In dockwise and counterclockwise directions aher offsel adjustment has been made. The flow speed af wind tunnel {usually 5 m/s) is kest constant
white the senser Is rolated arount s vertical aqs The resulls of calibralion anc assoialed measurement uncertainuiss are reported In the lable below

ir speed D'm . Error w2y
mjs Degree ] Begree 7 Degree () Degs i
0,000 [] [3 [T}
£5.000 43 -3 o
90 000 87 -3 080
1 - 0.0
o 15.000 33 2
183000 180 a 0.80
225 000 H 0ED
1000 3 0D
315 000 3 R
Eemark:
¢ e, o oy
PO
" Beeutie of Unt Under G ile st
45 of Corilficate of Cabbeation®**
]
MAC
R
il
T ALSOCIAT -
Contlnuatlan of Certificate of Calibretion Number CDT-163-57 Page 2 of 2 Pages
ottt of Cabbration: 7 Watnout Adjustment | With Adjustment

20°Cto0°C

Function:
Table 3: This equipment was connected with Lemperalure sensor Madel: HMPG0 S/N; T0210901.

Dimenslon: Dlameter 12 mm. Length B0 mm.

Immersion Depth $tandaed Reading UUC Reading.

{mm} ra ek
T e o019 96 -
80 25053 246
B0 30.044
20 35027 35
&0 40019 395

UUC®: Unit Under Calibration

***End of Certifiane of Cekbration***
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Cartificate No. : CRT-033-67

MEASUREMENT [TEM

1D NUMBER
CONDITION AS-RECENVED
CUSTOMER

RACHIVED DATE
MEASUREMENT DATE
HUL DATL

ENVIRONMENTAL CONDITIONS:

Acceedited colbrotion laboratory
1SOAEC17025:2017
NSC-TIS! TIS 22025
CALIBRATION 0367

Colibratian servces department.

Inborutory

CERTIFICATE OF CALIBRATION

Ralativr bty with data kgger
*Noval
- Data Logger: 110-W5-25DL-D
Sensor. HMPED
: Oata Logger: AS7RY
Sensor T@10901
*AYG_FSI631
+Used Hem
: ALS laboralory group {Thattand) Co , Ud
104

Page £ ol Pages

Callbration proceduse:

The Relathe bumigty ond As Ten peratue
cullbralen was done by InHouse caubrarion
method 0 WI CL.A09 and W CL-010 octorang fo
companson methed weeh Stundurt Chled Mirror
hygrometer with Temperature senso: and s1andard
Humidily generotor chomber

Traceabllity:
The memucements wre troreoble o the

Khel Suan Luang, Bargkok 10250 Thailand

<08 Aug 2024
128 Aug 2024
2B Aug 224

Ambient candiion in the laboratary are as follow:

Temperature
Relatlve Humidity

1230430 ©
15504150 RN

NOTED: The cevtfeate i vaid o)y P Dhe Bevm cobested o date oad phece of rollrotion

TARULATION OF RESULTS:

The £t o et page fve 156 Feavaned values.

1 M Bt e Livlnemshil
O Miss Ruangrumpai Phoammic

I Approved signatory.

System of unizs (5 through Notiona!
nstiture of Netrology Thoiond (NiMT). Cerficate
numbee  THO079 23 ond theough ironate
AstoctesCo. L2 Certifante number: CDT-001 67

uncertainty of Measurement:

The reported uncertanty of mea-urement 15 based
on the standard uncertaty mukiphed by a
=2, Which foro
o coverage probaraty of

e atan

-

tr Paniya Baoncharom
Callbration Deparrmern Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODLICED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINEC
TN WRITING FAGH THT LABDRATORY

Jtanalse ke
311418 Busa> 26

51
Lime | s cal bralicr = - anatee com
Wz e avow [vanalse com

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SARIAL NUNIBER
10 NUMBER

CONDITION AS-RECEVED
CUSTOMER

RECEVER DATE
MEASUREMENT DATE
1SSUE DATE

ENVIRONMENTAL CONDITIONS:

Aceredited colibration abaratary

11 I50/iEC 25:2017
NEC-TIA TS 12005
CALSRATION 0367

Arr speed measurement loboratary
Colibration sences department

Nwakens ¥

W DY

TPRCVED BY LT m .

- 2l

_DATE

Certificate Number

CWS-002-4i6

CERTIFICATE OF CALIBRATION

: Cup anemomeler
: Kavatymo
+ Sensor WS-021
Data logger: 110-WS-25DL-D
: Sensor WSD ASBLG
Data logaer: AS816
RVG_FS0545
i Usen item
+ ALS lasoratory group (Thailand] Co . Lig

104 Phiatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,

Khel Suan Luang, Bangkok 10250 Thalland

11w 2023
211ui 2023
21 Jul 2023

Ambient condiuon in the laboratory are as foliow:

Temperature
Relative Humidity
Amosphenc Pressure

PLACE OF CALIBRATION

CALBRATION CONDITIONS

Preconditlaning
Measurement Conditian

TABULATION OF RESULTS:

The tavle on next page gve *he mems :reo vales

Calinrated by
L Mr Soraws Trarhalac
L M daraport, Lerts. wphot

Resmari.
" “omals crass-secpon 1eea f 1he wind runnel

1219430 ©
18504150 HRH
1010110 hea

Eiffel type wind tunnel of Jiranatee Awsoates Co , Ltd

< Wind nnel cross-sartion aren aco
Vi dinecon frantal ares” 100
Diameler of muunting pipe” -
Blockagu 3o of tes: ohject” oIm

4 ot a8 ammbicnt consitions

Colibrotion procedure:

The cur onemometor wan oolieoted 2065t
Stancord cir veloaty transducer mose’ $235-12
and pitat tabe with precisian different oi pressare:
porter madel 3 ehar tentateon of
o wer SO0 e’ tron test
sectian area The WI-LL-00T baec an IEC 61300
12.1, Wind energy genercion aystsms - Part 12
1 Powes perjormarce  measurcments  of
electr. ly pruducing wind turbines, Morch 2017
was ised as @ calibre s guidehne

Traceabifty

Thit cetifs cte provides o traceob. v of The
rement to recognizcd the nationo!
starderds, ond fo teatzation of the mtesna i

Metrology instiute of Thaiaral via Certificoic
mumper. MWDOSP3E 00 22

A0

Uncertainty of Measurement:

Tihe repurted uncertainty of meusutement s
tosed an the standord uncertainty muttic ed by o
caverage facror k=2, Which for @ na'ma!
CHstrrOR comesponds to @ coverage proveh 14

of uppi 1 ately 95% The standund uncedtainiy

Fas been determined in accordonce with the GUAM
Evaluanon of measurement

data Gude 1o the espretion of uncertamty 6

measurement’

+ The everage values dunng measurement are {23 ) °C, (45.7) %Rk and (1008.2) hPa

of the Lested objact
Oameme of mounting olpe

Rado’su*

Apprgrend sgmstony

| ¥ -
4 VARAY
Mr, Parinys Booncharoer
Calibravon Depariment Mzauger

NAC

JIRANAT ) ASNOUIATT S COLLID

Continuatlon of Cartilcate of Callbration Number: CRT-BH3-67 Page 2512 Poges

he resuhts of d assotisted

reparted n the table below.
Erisl of Gt 7] Without AZjugment O wath Adjustment

Table 1: The results vf calibiation of relatve humabty a1 30 °C are reparted in table below
Calibration Range:  20%RH to B0%AN

Alr Temperature Standard Raading VUC Reading Emor
[34] iR} %) [%RH)

2982

179 L]
20 5070 75 -31 13
2966 776 448 23
UUC®: Unit Under Calibraon
***ind of Certificate of Calibration®**
TR
I ML
TRANTB sen a1
| Certificaie Number |

'—.—_—
CWS-002:66

Page 2 of 2 Pages

MLASUREMENT RESLILTS *

The cup anemometer. Uniz Uncer Calibration (UUC) was exerose at 10 m/s for S minutes pnar 10 cahbralion beln, periormed. The standard air velocity 06 mfs
to 5 m/s was caiculated by a standard air velor ty tansducer and above 5 m/s to 30 m/s was calculated by & ol ube with arec < on - flerenual pressure
meter which was Installed 40 mm and 300 mm respectively away fram wind lunnel nozzle. UYC was nstallec at cente” of the Lest secton. The calibralion was
cartied out under bollt 1ii g anc falling 2+ velocity in the range of 1 m/s Lo 16 m/s at cahbratian mterval of 3 m/s The epsutts ol
measurement unceilamtes are reparied i the tahle hetaw

un 8 acsor ated

War Temp. wind tunnel Tema. room Veee rror U]
imfs) ra e Imfyl i} imfs}
H-a nga %0 0% ¥] adt
2078 2400 2350 18 02 el
302 2378 2390 28 02 (L 1]
428 2392 2390 ! 02

500 2360 2390 48 02

559 2368 2390 SB 02

703 2350 23.00 68 0z

816 2360 2390 78 0a

00l 2350 2390 a9 D2

006 2378 23.90 EEY 3

a1 2350 2390 FLE] 02

241 378 19 120 01

1316 2350 2390 129 03

1421 2366 2390 10 02

518 250 2390 150 02

1626 2258 2390 150 03 0.3}

THIS CERTIFICATE QF CALIBRATION MAY NOT BE REFRODUCED ENCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

et rithadt 470 pwrseerts’ conditions during which calBraucn 10a< plkce

PHOTQ OF CALIBRATION SET-UP

Caluranion set-ud ol Ui culi anemometer cabir:
zalibratec are Hemare Mhe prosonion of the set- up

e

a!-bu'.o{

o.am |



Atcredned cotbrotian laboratory

HIANATI T ASSOCIATLS COLUTD ISO/IEC 17025:2017
NSCTISLTIS 17025
e 0o t0d CALBRATION 0367
1 "
Perznaasem 7.7/1, Re Wakhapra Eangboryal A speed measurement iaboratory
Bangrot 10603 (Thalnd] Cabhratian services department - e ey
B cesOBLICELD Cerrificate Numbar

My enR630T4ASE
Emar accal bigd o wanzice com

| CWO-002:66
CERTIFICATE OF CALIBRATION .

Page 10f 2 Pages

MEASUREMENT ITEM Wind Direction Sensar Callbration procedure:
MANUFACTURER + Novatyne The wind awection sensor wos co'broted ngo 55t
MODEL/TYPE Sensor WS-02F Stondord Rotory Encoder model.  AAS00STS-
Data logger 110 WS-250L-D DMO4 P35 Ut 1n an rlase tegt veclia of Fiel.

type wind tunnel with 500 cm’ eress ieat sectan

SERIAL NUMBER Spnsnc Wi ASHE brea The Wi CL00S based on JEC &3a%0 12-3,

Dats logger: ASBI6 Wind energy generotios systenys - Pont 12-1
1D NUMBER + RVG_F50545 Power performante nicasurements of efecter
CONDIMON AS-BICIVID + Used liem xtucing wnd turts e
CUSTOMER + ALS tabaralary group {Thalland) Co,, 1:d. aion guldelie

104 Phatzhanakan 43, Phasthansien B, Khwdeag San Luamg,
Khel $uran Luang, Bangkok 10250 Thaviand

RECEIVED DATE o
MEASUREMENT DATE +21lut 2023
1SSUE DATE $20 e 2021
ENVIRONMENTAL CONDITIONS: e D405 22
sient corition 1 the bbatatory re 34 foliow,
Temperalure ;730430 E Unsematoty of Meas remest
Relative Huridity 15504150 WAH it anbudmsiom
Amasphesic Pressure 11010210 hPa aimope foet b2 W
datnbetnn courrinse
of vapasimaiely 35%. “he it
PLACE OF CALIBRATION  Elffel-types wind tunnel uf Jranater Asscdates o Lid Mot bevn deteeminea i accon
“Evolucnion of megsurement
data - Guiae to the expression of unserioirdy 'n
CAUIBRATION CONDITION £ Wind tunnel cruss sextion anea’* 90 o' meosuement
Win direction frotal area’ 129 em?
Dlameter of mounting plpe" - mm
Blockage ratto of test object 0143 |
Procanduioning 24 hours aL wmbieni conditions.
Massurement Condision : The average values dunng measurement are {23 B]'C, [46 9) %AH and (3012 ¢} hea
TABULATION OF RESULTS:

The Lable an next page give the mazsured vatves

O s
N AL

Callbrated by: Rpprrers vgnatony

@ W Surawil Thachalag sar Parlnya Bacrcharoen

O M Jitraporn Lertsumpiol Calibratian Depariment Manager
[

" Tt remacTion 2162 o e s tuanet
7 prspected croar-APCDOR arem of e tested chpect inchvde TOURL Y fp

'u-n?-ftmm-‘pm

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

63/14-15.67/35-36, Sol Pelchkasem?,7/), Pelchkasem Rd,
Wallhapro, Banghohyni. Bongkoh 10600 Thailend I
NAC Tel: (66) 02-B6BOBI2A13 Fax: (66) 02-B6BOBOD www [Iranalee.com e

CERTIFICATE OF CALIBRATION

Cerlilicate No. : CDT-038-66

Page 1ot 2
Equipment Name: Data Logger with Temperature sensor
Manufacturer: Novalynx
Modet: 110 WS-25DL-D
Serlal No.; AG816
ID No: RYG_FS0545
Customer Received date: 11 Jul 2023
Name: ALS laboratory group (Thailand} Co., Ltd. Callbretion date: 21 Jul 2023
Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 21 Jul 2023
Khwaerg Suan Luang, Khel Svan Luang, Bangkok
10250 Thaiiand.
Reference Used During Callbration Calibratlon Condttion
1 Standarc Temperature Prabe Model: $15 100 A500 Temperature: (2313)°C
Serial No.: 667682 09. Due date: 26 Mar 2024 Relative Humidity: (5515
2.Digital Temperature Indicatar Model: DTI-1000 A MK
Il Serial No.: 672407-00591 Due date: 22 July 2023
Calibration Procedure Traceabitity
The temperalure calibralion was gonc by In House The measuremenl results are Llraceable Lo the
calbration method as WICL-001 according to international system of units {Sh through National
comparison method with standard digital iemperature Ingiiture o Metrology Thailond (NIMT) Certificate
indicator and stangard temperature prebe  The numbe : TT 0038 23, Cerulicate numbe-: ER D082
temperature scale use was based on 1TS S0 22
Noted: The certliicate is valid only tc the itern calibraied an date and place of calibration,
v
—_— ! il
T T ¥ g
(Y
J ) ,@'f{,-?/ fro
10¢ by Approved Signatorys ... " M pa—
71 M, Sosawit Thachalad I\IAC Mr. Parinya Booncharoen
i Miss Jutraporn Lerlsomghol | LA Calibratior. Deoaniment Manager

= Miss Ruangrumpal Phoommis v

ASATIS OO 1D

1141$ CCRTIFICATE MAY NO1 BE ACPROCCDUCEL EXCCPT IN FULL UNLESS PCRMISSION FOR NCPRCDUGTION HAS
BEEN OBTAINED IN WRITING FHOM 1HE LABORATOHY

Cartificate Number

CWD-002.65

Page 2 0f 2Pages

MEASUREMENT RESULTS®

The wind direction sensor was calibraled againsl standard rotary encoder by companson method, Dunng calibralion, the measuremenl was earrice out al 457
Incervals in clockwise Bnd counterdockwise directions after olfsel 2djusiment has been made The fiow speed of wind tunnel {usually 5 m/s) is kept constanz

while she sensor is rolated arourd s verucal axs. The resuls of cafibration and assacialed re reparted in Lhe table below
Alr speed Du [ Error 2]
mfi Degree ) Degree Degree [ Degree ']
45,000 a2 3 10
50 DO 87 3 l.q
135000 153 2 0
10
i 180,000 181 1
225,000 29 a 10
270091 m 3 1e
315 03¢ n7 2 Lo
140,000 359 -1 10
Remark:
LA P BN G0 g - cara durend mheh LAPRLE L JER

* Direction of stanzard

Direction ¢f nit Under Calitzation

*End of Certiicate al Calibration®

NAC

o |

63/14-15,67/35-36, 50i Pctchkasem?.7/1, Pelchhosem RAd,
Wallhapre, Banghohkyal, Banghok 10600 Thailand

NAC Tel. (66) 02-8GB0B12#13 Fax: (66) 02-8680860 wwwjiranalze com it
Cerufizale No. : CDT 036 66
Page 2ol 2
Resuitof C 7 Without T with Adjustment
Callbratjon Range: 20-40°C
Function:
This was with sensor Mode!: HMP&0 S/N: T2320595.
Dimension : Diameter 12 mm. Length 80 mm
tmmerslon Standard uuc
Pepth Reading Readlog Eror Uncertalnty
(mm) (4] o e 4]
70 20.060 19.6 05 0.099
70 25.055 24.6 04 014
70 30.050 20.7 0.4 0,008
70 35.042 345 05 0,099
70 40036 395 05 0,099

UUC* : Unit Under Calibration
The reporiec eapanded uncers unty i based on standard uncedainly multiphed by o coverage lactor k=2
providing a level of confidence of approximately 95%

¥ End of Certlficate %




63/14-16,67/35-36, Soi Pelchkasem?,7/1, Pelchkasem Ad,
Walthapra, Bangkohyai,Bangkok 10600 Thailend.
NAC TeL: (60) 02-8680812#13 Fax: (66) D2-8680860 www jiranalee.com

CERTIFICATE OF CALIBRATION

Colibralion No. : RH-02072023
Page 1 of 1 Pages

Menaurement llem : Relative humidily with dale Logger
tdanulactuser + Novalynx

ModeUType : 110 WS 25010

Serial Number A5816

D No © AYG_FS0545

Cuslomer ALG Isboratory group (Ineiland) Co. Lia

104 Phalthanahon 40, Phutthunakan RAd, Khwseny Susr Luang. Khel Susn Lueng, Banghoh
10250 Thailand.

€nvironmenlai Condition
The meanuremenl was carried oul In an amblenl lemperalure of (2523)'C, and retalive humidily al (50z15)%

Mestutement Method
Unit Under Calibralion (UUL] wae colibraled by comparlaon melhod wilh atandsrd chilled minior bygiometer model: 1860
3 in the haumitity generalon

hember (o delormine (he criom

Trecesbilily:

This iratrument was catioraled using slendord equipmenl whose sccuracy s lrscesbilily Ihrough Nstionet Inalilute of
Stangards and Technology to lhe inlernstional syslem of unils (S) vin MCS Calibration, Inc Cerlificale number: 20026-
001 Due dolr Sep 26, 2024

Messurenent Date ©Jdal 21, 2023
Insued Date : Jul 21, 2023

Measuromenl Fosults
This equipment was connecled with indoor sir guelily probe and Displayed (UR) on display. Model: 1IMPAD, Seria! num
ber 2320505

Calibislion wuy performed in lie range of 20%RAH fo BO%AH

The tesults of colitrstion are reportee in table below.

Determined Standerd g LLT ' Unerilsi
(HAH) | W) | AERH)
20 |

- : !

NP

80

Perlormed by
1 Mr. Sorewt Ihachalaa
[Z Miss Jiltraporn Leitsomphol

Mr. Parinya Boonchsioen
Catibralion Depertment Menoget

THIS CALISRATION REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPROCUCTION HAS
BCCN OBTAINCD IN WRIMING FROM THE LASORATORY.

T
| cendficne Number

CWs-005.67

Page 2 0f 2 Pages

MEASUREMENT RESULTS *

e Cup anemameler. Uit Under Calibralian [UUCH wes exercise 2L 10 m/s (01 5 minules pror 10 cabbiatun be g perfemed The stanidard ai sdocily 05 m/s
165 /s was calculateo by 2 slandard air velocity Uansducee which was imslalled 50 mm away from wind luwnel nczile and instatled 40 mm away trom top af
the et section anc the stancard air veloelty S mys 1o 30 m/s was calculsted by & PILOX Lwbe with pirec 7 d ereatial ressure mete! whih was installed S0
mm away Jrom wand lunre noele and insialled AC mm away frou 107 of he lesl seclion, UUE was muuntes on 2 round wmizal tude af the wwer plate a1
cunter of fest secton The ca oration was carmied nut under bath ns ng and 12 g air velooiy In the range of 1 mfs (o 16 m/ at callbration (nterval of 1 mfs
The rzsulls of calibiati 1 and associaked ieasarerrenl uncert unies a°c feparted in the table below

Ve Temg wind tusel Rt room Vo Lrroe Uy
imhy ra ra Amful imfs) L)
08T EE ] as aB €2 an
2012 2420 2445 LE 02
290 2480 2243 23 01
4102 2480 2445 e LE]

297 24 80 2445 50 00
598 2450 2345 B.0 0.0
703 2470 2445 71 0
795 2438 2445 Bl 01
2.04 2470 2845 9.1 D1
9.98 2430 2445 102 02
1048 24 Ro 2445 1.2 02
12.03 2440 44y 122 0.2
1297 2270 2445 82 02
1490 1450 3445 U3 02
15.03 2470 2445 152 02
1599 2458 21485 162 02

Remark;

vriosky o* standard

rlocity af Un L Un Jer Calibration

PHOTO OF CALIBRATION SET.UR

Cakdratior sefp of 1ne Lup aremomeler cahtralion in Lhe w3 tunnel ol hranatee Assacieles Co. Lig The Cup anemometet skawn may differ trom tie
calaralec one kemats 'he proparton ol the sel- Up « nol true (0 scale diie 1o IMaguig gromerry

**imiof Cerwlalz of Catlvatioe®

NAC Acerediled calibration labarstary

JIRANATI L AL OCIATIS COLITD SOAEC 17025 2017 025
NSC-TIS) 715 17025 CAUBRATION 0367
e Accazivtes o 2t CALIBRATION D367
STV
Petcrkaiem 231 I1d Wathaia, bopeacyu Air speed measurement labanutary
Basgs ok {0500(T} adnd] Coiibraien servces deportment _—l
Te s AEBL CenMicate Number
A

o A ——

CW5-025-67

CERTIFICATE OF CALIBRATION

Page 1o} Pager

MEASURERINT ITEM + Cup anemometer
MANUFACTUSR Novatyan
MODEL/TYPE Seranr Wi-G2H %
Data logger 110 W5 2501 D e ik ks g
STRIAL NUNBER Sernor, WID AST Ediet type wodd funret aith SO0 o' eroas 1t
Daia logger As509 sechen enea. The WhL1 067 Baud oo IHE 61400
10 NUMBER +RYG_FS0608
CONDITION AS-RECEIVED +Used hem
CUSTOMER ALS laboratary group (Thaiand) Ca , Lid.

10¢ Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khel Suan Luang, Banghok 10250 Thalland

RECEIVED DATE -0 2028
MEASURIMENT DATE £ 10w 200
1SSUE DATE it 2

! Metrology Insttute of Thes ond) v Cor s ate
T LA imber: MW-0007-24 and MVZ.0055-23
Amblent condllion In the laboratory afe as follaw
Temperawure :210:30 k3 Uncertaumty of Measurement:
Relative Humichy 1550£250 Ll The reported uncertomly of measutement n
Amczoher: Pressure {10101 10 kPa

Based on the standord uncertomnty multipied by
coveroge foclr k=2, Whch for o rormol
darribution corresponiic 10 a coverage prarac ity
IFLACE OF CAUBRATION + Efel typet wind emeel of bramaten Ausoviries Ca., Lig of approsimately 95+ The standord uncertaunty

#u3s hewn dets rrnineu w uecwrdinee wi the GUM
Fvolin on v} meosurement dote - G- ue to the

CALIBEATION CONDITIONS Wind tunnel cross seciian area’ 900 ' FEPCESS A 0 gncerTn vy in meacrement’
Wind drechan franta! erea® 100 om’ -*-—-—---—-*-—'—."-—p—
Diameter of o ling pipe® . mm H o A iataden |
Blockage ralo ol est Ayect” om [ i AT

Frecondhtioning e ot Mbaent conditions. ARPROVED BY .

Measuremem Condtion =" ne wyzrage values during rreasurement are {24.5) °C, |41 4] MAH and (1504 ') W

Wz
EXT CAL, DATE . ’.‘./’. <t

TABULATION OF RESLRTS: ;
Tne Ladle on nexl page give the meaured vatues ’é/

Calibrated by

Apgemerd wgnatory  fa

¥ Mr Sorawn Thaglg ad
T Miss Jntrapen besomzngl

Mr_Parinya looncaaraen
Calibralian Department Manager

I L e ——
Qe 4 o g o

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS FERMISSION FOR REPRODUCTION MAS BEEN ORTAINFD
IN WRITING FROM THE LABOKATGRY

Aredted caltvotion inborotory
50/IEC 17025:2017
NSC-TISITIS 17025
CALIBRATION 0367

RSC - TISE - TIS 17025
CALIBRATION 0367
Wind onection measurement loboriory
Covbrolion sernces deportment

Certficate Number
|

CERTIFICATE OF CALIBRATION

Page 10l 2 Pages

MEASUREMENT ITEM Wind Dinection Senwcr
MANUFACTURER Hovalym
MODEL/TYPE Serse WIIH
Data logger: 110 W5-750L D
SERIAL NUMBER Serss WED-ASI0%
Data logger. AS902
10 NUMBER £ “¥G_FS06U8
CONDITION AS-RECEIVED used stem
CUSTOMER 15 laboratary group (Thalland) Co. Lid
104

Ro.
et Jutar | aang. Bangas 10240 Thatan

RLCLIVED BATE o8 u' 224 fohe e mateng!
MEASURIMENT DATT ¥ 1 2028 Smds ¢ ang 1o relieatien of the intern - nnu!
-1 dul 2024 system of units (S1) thrcriy the MIMT fhationas
Aterrosgy fostiute of Ihovand) we Cert fizote
ENVIRONMENTAL CONDITIONS: Ymbera DA 023623
Amblent cone.tion In the laboratory are a5 folow
Ho e
Jelative Humidity 33302350 ol based 07 the standord ncert= < m s~
Aumoighesic Pressure 10102 20 P
FPLACE CF CALBRATION Eitteltype wind tunnel of Jranatee Assoriates Co. Lid
“Evataurion of mey
exavetsion of uncert=» ty in measurement”
CAUBRATION CONDITION Wind Lunnel cross-section rmes’ '
Wind @oeition Soatsl aes’ e’
Diameter of mount g oipe” mm
Blockage ratio of test objet’ D143 -
Praeanditaning 28 mowrs ot cor ot
M stutemest Condr e e mvecage vahaes durtng measurement are (12 £ °C, {83 31 %RH and 11008 5)hea

TABULATION OF RESULTS:
The taie i ret Fage

P
j e
vy
11 Panys Ssmcnaroen
Laltraton Doy e Wasage

Catibrated by
T M Sarawnt Thacholaa -
s Jitrapom ¢ etsompng’

Approved signatary

Ranarin
" Nortn crtp-pecton areg o e wing tur el

7 ogecmag v s#500. e c* T s OB Ulude FOUTIG T
i

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




Centificate Number i

CWD-025-67 N a C 2
Acervdiied calibrotion ishoratory g

NS 2N
JURANATL L ASNOCIAT S COLlTh ISOAEC 17025:2017 R ME e AN
tr ez P NI TES 7 120 NSC-TIS - TIS 17025
e CAURRATION DY CALIBRATION 0367
MEASUREMENT RESULTS * e Vrartingra Fangeripa Temperature measurement laboratory.
vt Callbration services depantment
The wind direclian sensor was callbrated agalnst suandard rotry encoder by companson method Duncg cahbration, the measurement was camied oul at 45°
Intervals In clockwise and counterclockwise dirsctions after affset adjustment has been made The Naw speed of wind el fusaally 5 m/s)  kept constamt i
whi & the sensor 1s rolated around s vertical axls The resuls af calibration and assocated measurement unceriainlies are reparted in the Lable below. w’;g"‘ﬁ:'ﬂ""::[:-{';“‘ o
A speed [ D Errar %
= CERTIFICATE OF CALIBRATION
mfu Degrez [} Degree (°) Degree °} Degres (7}
0000 L] o ex Certificate No,  : CDT-120-67 Page 1002 Pages
45000 a - ca
50000 0 ] [+ P
5 MEASUREMENT [TEM : Data Logger with Temperature sensor Calibeation provedure:
i 135,000 132 g (5] MANUFACTURER Novalynk The temperolute callbrvivan wa doneby
180000 18 2 080 MODELAYPE el 1 In-House co trotion methae w1 WCL-001
125,000 275 e o SERIAL NUMBER A5909 oucurding lo comprison method with standord
. digita! temperatuie raicaror and  tandard
170.000 m 2 o 1D NUMBER + RYG,_F50608 lemperature prabe 1he empercture scole use
314000 318 4 o CONDITION AS-RECEIVED + Used item was based on (T5-96.
CUSTOMER + ALS laboratory group (Thailand) Co, L1d
hemark: 104 Fhatthanakan 40, Phatthassian Rd | Traceability:
* caltrati ™ Khwaeng suan Luang, Khet Suan Luang, The mpmerewent. (e ore troceobie (o the
*Dirextian of standard : gangkok L0250 Thalland aternaticral system of units (Sl througi:
7 s Nationo! tnstitire of Metrology Thailand (NIMT)
Diectian ot Unl Unce- Calleraton Crtficote number  TT-0047-24, Cerficate
RECEIVED DATE

- mber: LRDI0J-23

MEASUREMENT DATE $18Jul2024
1SSUE DATE +18Jul 2024 Reference Used During Cohbration
© Stundard Temperature Prabe
Model, ST5-100 4500, Seriad Na. 667662-05,
nd of Carificate of Calbeation*™* ENVIRONMENTAL CONDITIONS: DuedolEa6Mar30zy
2 Digital Temperature ndicator
Model OT1-1020-A ALK T, 5 f Mo 672457

Amblent condlition In the labaratory are as follow:

Temperature 123,043 iS 00591 Due date 14 Sep 2024
Relalive Humidity 15504150 HRH
Uncenainty of Measurement:
The reported uncertanty of measurement s
NOTED: The certificate 15 valid only to the item cofibrated on datc and ploce of calibration based on the stondard uncerranty multiped by
o coverage factor k2, Which for @ pormal
Stributin  amesponds e tovenge
probob 7 of apprc mately 5 % The standara
uncertainry has been defermined in aecordance
TABULATION OF RESULTS: with the GUM ‘tvolos on of measurement dzt
The table on next page glve the measured values Guoc to the rpressan of uscortnty
measurement
{ i - — B
)
| ety %
Galibrated by: | S TallE Approved signatory. . e
CIMr Socawit Tnachalad | IR ) Mr Parinya Boancharoen

B g sritraponn bertso
LT Mus Ruangrumpal Phoomrmit

| Calibration Deparlmen Manages

THIS CERTIFICATE MAY NOT BE REPAODUCED [XCEPT Il FULL UNLESS PERMISSION FOR REPRODLICTION HAS BEEN OBTAINED
IN WRITING FROM THE LABDRATORY

NAC Aceredited caltbration laboratory

JIRANATL L ANSOUIATIS COLL T JRANATI L ASSOCIAT L CQLTD 1SO/IEC 17025 2017
NSC-TISI-TIS 17D25
¢ BATTBHAL CALBRATION 0367
6211435 Li/2526
Continuetlon of CartHficate of Calibration Number €DT-120-67 Page 2 of 2 Pages Fercrhaurn7 31, 3 Wstthapr Pangs %ya Air Temperatire lobaratory
B hovs Colibrotion servxes department

Lo e T
Wes e wwm franatencom

Calitwation Range;  20°Clo40°C CERTIFICATE OF CALIBRATION

Function: — = . » Certificate N + CRT-02267 Pageiliol 2Passs
Table 3: This equipeent was tonnected with semiar Model: /N: U3E41220, oz
Dimension: Dismeter 12 mm. Lesgth 80 mem.

@ without Adjustment O With Adjustment

L — MEASUREMENT TEM - Rirlla Brwe Hraem Aty wwth data oo Coiebyotron procedure:
Immersion Depth Stemdard Reading UUC Reading Emor Uncertatpty MANUFACTURER Nevalyr Ihe Relotvr humdty and Ay Temperglure
imm} ra re (4] ro MODEL/TYPE Dot bogger 110WS 280 cobbroton was danc by o House eakbrarion
i E L Sensor HMPEO rretiiod ox Wi CL 0US and W) -1 w10 aczarding 1o
w0 02 0099 SERIKL NUMBTR Dala Logger: ASS09 romparison method wirn Sturaara Shiied Miror
al iy hygrometer wih Temperoture sense: and stancatd
80 25043 02 uog9 Senson ey Humidty geneator chamber
= Gy o e cho:g#?o‘:u RECEVED :Svid_l;snsm
- +Used kem
80 35028 02 0DY3 ) Tracrabifity:
CUSTOMER + ALS leboratory group (Thaland) Ca,, 11 The  meaurements More  raceobld 10, the
Ll = QoL o3 104 Phatthanakan 40, Phaithanzkan Re, Kiwaeng SUan Luae.  nteinalmno! Syste m of wrnts (1] thro sh N> onol
Khet Suan Luarg, Bangkok 10250 Thaliand instute of Metralogy Thatland (NIMT) Cert;
UUC*: Ui Under Calibration number: THOD78-23 und thiawh  Monater
Remark: The reported uncertainty of measurement is 0.16. based on standard uncercamty muluphied by a coverage factor k=2 21 RICINVID DAT 108 1l 2024 AusociatesCo, itd Certfatenumber €01 001 &/
prowding 3 level al confideuce of soproximalely 95% MLASURIMINT DATE 18012024
1SSUE DATE 18 Jul 2024 Unceratnty of Mevsuremes
S couomons: Soertds 13 @ tovtge probatiny of
Ambent condllcn i the lbortory are at folow: e W oGt ol )
“*=End of Ceniflcale of Callbratian*** Temperature 23,0030 b lorrr st beresied A GoCONRRCY meth The LM
Refalive Furmidity 15504150 L of megsurement ol Gu:ge to the
of uncertamty m measurement’
H NOTED: ficore is vald amly plince of colbrarian

TABULATION OF RISULTS:
Tre table on next page vt Lhe measured values

AN ST 1T

— —
& oy S e
4 s -
B i
Agproved ugnatany :
Mr Pannya sabncharoen
Calibrztion Deparvmem Mansger

Catmted by

Soramt [nackal
51 Miv Miraporn Lertsomp it
LIMis Rusngrumpai Phiconi= i

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR RFPRODUCTION hAS BEEN OBTAINED
IN WRITING FROM THE LARORATORY
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JHASNATE T ASSOCIATL S OO

= Cortificate of G

RT-02267

Measurement Results.

Page 2 01 1 Pages

The resuits ol €3 bation and awsociated Feasurement uncetarties are repartes n 1 Lable below

Besuh of Calby

Table 1 The resuhts of caliaration of rel
Callbralion Range:  20%=H 0 B %AH

At Temperatyre

LUE™: Ut Urvder Lo b stin

e B without Adjusiment

O with Adjustmert
ave hun i Iy at 30 *C are 1eported in table below

VUC Reading

Standard Repding
(2R} 1R

173
771

oo

| s

Ts

o TERARAC T8

Errar Uncenglnty
(%RH) * %R

s e
<33
-4.0 2.

Stopwatch Calibration Test Report

Calibration Dale : 10 Jul 24 Nex| Cal. Dale : 10 Jan25
Barometnic Pressure (mmHg):  749.1 Temperature (C): 33.8
Relalive Humidily (%; : 46.2
Reference Stopwalch Data Cansole Control Meler Data
Slopwalch ID Na. @ RYG_FS0540 Dry Gas Meler No. : BKK_FS0468
Mode! : Faoa Model ; XC-572-V
Senal No : E18061 Senal No. : 1302005
Calibration Dale : 4u124
Certificale No. : E-2407022
Run No. | Time Actual (m:ss:ms} | Time Reading (m:ss) Diff. {ms) Diff. {min}
1 5:00:04 5:00 3 0.00005
2 5:00:08 5:00 8 0.00013
3 5:00:07 5:00 7 0,00012
& 5:00:08 5:.00 B 0.00013
5 5:00:06 5.00 6 0,00010
6 5:00:06 5:00 6 0.00010
7 5:00:08 5:00 6 0.00010
5:00:08 5:00 8 0.00013
9 5.00:07 5:00 i 0.00012
10 5:00:07 5:00 T 0.00012
Average 0.00011
SD 000003

Calibrate by :

Mr. Saksil Phaisanphisut

RYG Fielg Service Scientist (4)

= i Fhais sy piiae Approved by : JM;;"" 1“7“ B 2’

Mr.Nalthapol Jengwareewong

RYG Field Service Specialist (1)
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Date : 10 Jul 24 Amblent Temperature (°C) 38
Calibration sheel No. :  C-100724-BKK_FS0489 Relalive Humidity (%) : 462
Dignal Temperalure ID : BKK_FS0409 Refersnce Temperalure ID RYG_Fso8a1
Serial No, © 1302005 Sorial No._ : 201090014018
Model : XC-572:V Model Digicon-CC-VT-MS
HNaxt Cakbrato 13 Nov 24
1 ital
Locaticn o eimnce, oy MPE Pass [ Fad
c < c
Stack o 0 o ) Pass.
25 o 2 Pass.
%0 o 13 Pass.
100 1 I Pass
150 o 2 Pass.
200 1 *: Pass.
% 1 £ Pass.
3 1 k2 Pass
£00 1 3 Pass.
Probe 100 1 3 Pass
120 1 13 Pass
140 1 13 Pass
Crven 100 1 13 Pass
120 1 x] Pass
140 141 1 23 Pass
Fiar 100 101 1 43 Pass
120 121 1 23 Pass
140 141 1 13 Pass
Ext o o ] 43 Pass.
10 10 o ) Pass
20 20 o £3 Pass.
Mater o o o 13 Pass
2% 25 o 13 Pass.
0 48 -1 3 Pass.
AUX o o o 13 Pass.
25 25 o 2 Pass
0 0 o 13 Pass.
MPE : {Maximum i of ARuAma vafaduante
(S — e J\Lﬁ:fm, ]«w?«n-uﬂ?
Calibraled by : seabsi! Pl Syt Appraved by :

(Mr. Saksit Phaisanphrsut )

RYG Field Sewce Scentat (4)

{ M, Natthago! Jengwarcowsng)
RYG Field Service Specialisl (1}

FORMNO FODE02T REVERONNOG I ISSUE DATE 16223




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Dale: 10 Jul 24 Nozzle Set 1D : BKK_FS0474
Calibration Sheet Na. : C-100724-BKK_FS0474 Vorréer Caliper 1D.: BKK_F51123
Nozzie Cameter (em.) Hi-Lo (D, +0,~ Dy/3
Nozzle D #
D, 0, D, Ap Duo

1 0.305 0.300 0305 0.005 0,303

2 0.455 0455 0.455 0,000 0.455

3 0.604 0602 0601 0,003 0,602

4 0.760 0.765 0770 0010 0765

5 0,835 0.945 0.935 0,010 0938

6 1.095 1.098 1.092 0,006 1,095

7 1.260 1.260 1.260 0,000 1,260

8 1.608 1.600 1610 0.010 1,605
Where : 04 2
D,.D,. D, = There different nozzle diamelers al 60 degrees lo

each olher, each measured lhe nearesl 0.025 mm. 7
Ap Maximum distance between any two diamelers,
musl be <0.100 mm,
D,, (D, +D,+D)/3
MEASUREMENT PLANE
gy\ ]45,',’- Plraisnn phis® J\"‘dﬁ-f""' 10’7*‘”"""2

Calibrated by : Approved by . S =

{ Mr. Saksil Phaisanphisit }

RYG Fiold Senaces Scientist (4)

( Mr.Natthapol Jiengwareewong )

RYG Feid Senvices Specaiat

Stopwatch Calibration Test Report

Calibralion Date : 10 Jul 24 NextCal. Dale:  10Jan25

Baromelne Pressure (mmHg) : 7481 Temperalure ('C): 338

Relatve Humidity (%) : 462

Relerence Slopwatch Data Consale Control Meler Dala

Stopwalch (D No. : RYG_FS0540 Dry Gas Meler No. BKK_FS0556

Model : F808 lodel : XC-572-V

Senal No. E18061 Serial No, : 1606041

Calibration Date : 4.Jul24

Certificate No. : E-2407022

Fun No. | Time Actual (m:ssims) | Time Reading (m:ss) Diff. {ms) Diff. {min}
1 5:00:03 5:00 3 0.00005
2 5:00:07 5:00 7 0.00012
3 5:00:07 5:00 7 0.00012
4 5:00:08 5:00 B 0.00013
5 5:00:05 5:00 5 0.00008
[ 5:00:07 5:00 7 000012
7 5:00:06 5:00 3 0.00010
] 5:00:08 5:00 ] 000013
) 5:00:08 500 8 000013
10 5:00 7 0.00012
Average 000011
sD 0.00003
Calibrale by : Frois v pivace Approved by : J\L’ﬂ:f"“ j"’*‘f‘""“""}

M. Saksil Phaisanphisul

RYG Field Service Scienusl (4)

Mr.Nalthapel Jiengwareewong

RYG Field Service Specialist (1)
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Cadbeation Date - 10 Jul 24 Ambienl Temperature ("C) 338
Calbeation shoet No. 1 C-100724.BKK_FS0557 Relative HumidHy (%): 482
Dighal Temperature 1D : BKK_FS0557 Reference Temperalure ID RYG_FSo881
Sesal No © 1606041 Serial No. : 201000014918
Model XC-572-v Model ; Digicon-CC-VT-MS.
Next Calibrate : 13 Nov 24
Locatien froe o MPE Pass | Fad
b s s
Stack -] ] 0 1. Pass
25 24 -1 . Pass.
L) 40 -1 £
100 12 -1 1!
150 140 -1 13
200 109 -1 13
250 240 -1 13
200 200 -1 3
el 409 -1 13
Probo 100 a0 -1 13
120 116 -1 3
140 136 -1 13
Oven 100 88 -1 13
120 119 =1 9
140 138 -1 3
Filer 100 100 0 3
120 120 o 13
140 141 1 3
Ext o o o 2
10 10 L 3
20 20 0 3
Metor 0 o o 33
2% 25 0 3 .
50 50 o 43
ALK 0 o o 3
2% 24 - 43
50 49 -1 3
MPE : {Maximum 5 Huaul
. N )
Soltsit Thaisme proes N“t;"" 1"‘3""“""}
Calibrated by © e e Approved by ©

Mr. Saksit Phasanphisut

RYG Field Servce Scartist (1)

Mr.Natthapol Jiengwareswong

RAG Ferld Senvice Speciant (1)

FORMNO : F 06:027 REVISION NO 2 ISSUE DATE 9 Feb 23



PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibratedby: _ Approved By :

Calibralion Date : 10 Jul 24 Nozzie SetiD. : BKK_F80562
Calbbralion Sheet No, : C-100724-8BKK_FS0562 Verrser Cabper 1D, BKK_F$1123
Nozzle Diameler (cm.) Hi-La (D, « Dy~ B)/3
Nozzle ID #
o, D, D, AD Dz

1 0305 0.302 0.302 0.003 0.303

2 0.485 0475 0485 0.010 0.482

3 0.620 0635 0.635 0.015 0.630

4 0.765 0.765 0.765 0.000 0.765

5 0970 0.980 0.975 0.010 0975

6 1.085 1.085 1.081 0.004 1.084

. 1275 1.275 1275 0.000 1275

8 1.610 1.610 1615 0.005 1612
Where b: B
D.0.D, = These different nozzle diamelers at 60 degrees lo

each other, he 025 mm. ]
Ap * Maximum gistance botween asy wo damelers,
must be £ 0.100 mm.
D,, {0, + 0, - DY/3
MEASUREMENT PLANE

S&\l/(Sf'L Proise phise

Calibraled by ___ Approved by

( Mr. Saksit Phaisanphisut ) (Mr.Natihapol Jiengwareewong )

RYG Field Service Scientist (4) RYG Field Service Specialist (1)

Type S Pitot Tube Calibration

Date Calibration  10-Jul-24 Due Date 10-Jan-25
Pitot ID BKK_F50561 Inclinometer ID BKK_FS1131
Pitot SN _ Vernier ID RYG_F50539

Parameter Value Allowable Range Check
al -2.4 -10°< al < +10° oK
a2 -1.2 -10°< a2 <+10° oK
Bl -2.0 -5° < B1<+5° 3
B2 1.3 -5°< B2 <45° OK

Y 0.3 = -

i) 0.2 - =
Z=Atany 0.005 Z £0.125" OK
W=Atan 6 0.003 W <0.031" OK
Dt 0.310 0.188" to 0.375" OK
A/2Dt 1.468 1055 PA/Dt< 1.5 oK
A 0.91 2.1Dt s A< 3Dt OK

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.

Sans t Traron phis W M
{ Mr.Natthapol liengwareewong )
RYG Field Services Specialist (1)

( Mr. Saksit Phaisanphisut }
RYG Fleld Services Scientist (4)

FORM NO.:FOG-124 REVISION NO.:O BSUE DATE: 25/12/23

Entech Industr
121 Sa Nea

1

Callbratedby: Approved By :

ENTECIH

Type S Pitot Tube Calibration

Date Calibration  10-Jul-24 Due Date 10-Jan-25
Pitot ID BKK_FS0473 Inclinometer ID BKK_F51131
Pltot SN = Vernier ID RYG_FS0539
1 Parameter | Value Allowable Range Check
o al 25 -10°< al<+10° OK
a2 14 -10°< a2 < +10° oK
Bl 08 5°< Bl<+5" 0K
B2 -0.4 -5°< B2 <+5° oK
¥ 0.3 * -
8 0.2 - =
Z=Atany 0.005 Z £0.125" OK
W=Atan8g 0.003 W £0.031" OK
Dt 0.310 0.188" to 0.375" 0K
A/2Dt 1484 | 1.05< PA/Dt< 1.5 OK
A 0.92 2.1Dts A <30t OK

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.

SaltsT Thaigm e pri

{ Mr.Natthapol Jiengwareewong )
RYG Field Services Specialist {1)

( Mr. Saksit Phaisanphisut }
RYG Field Services Scientist (4)

FORM NO.: FOG-124 REVISIONNO: 0 (SSUE DATE: 25/12/23

Calibration Certificate Z
Wreee | o ol

LN
Certificate No: G 670052
Date of Issue :  26-Jan-24

Instrument description Flue Gas Analyzer —-———-—-——p -
Instrument model Testo 350 New REVIEW BY .. -‘Hﬂﬂ&m ¥
Control unit serial no.  :  03580098/1121 H

Instrument serial no. 6298504771121 o m
1D na. or control no. RYG_FS0563 +&F PROVED BY .4

Manufacturer : TestoSE B Co KGaA 26/’ /25

Probe description

Probe model

Prabe serial no. H

Customer name 1 ALS LABCRATORY GROUP (THAILAND) CD,, LTD.

Customer address i 104 Phalthanasan 19, Pliallhanakan Road, Kinvaeng Phalthanakan, Ki ¢l Suan Luang
Bngkok, 10250 Thamand

Total pages of cartificate : 2 Paues

Recelving no. H 1-2402G6

Receiving date. f 23dan 24

Paramaeter of cabbration @ Gus Cullbrator{Oxygen 2.50,10.04,21.02 %wval, Carbon denoxide 80.14,302,1003 ppm,
Hiroge~ Pioxide 30 34,80.96, 701.9 ppm, Nitnz Oxide 30,01, 1515, 322.5 ppm,
Sulphur D oxize 50 36, 100 .8, 600,0 ppm)

Condition of UUC. i Used

Ambient condition ¢ Al of lhe Measurment ware caned oul e stalutizes lagotary

Temperature  : 23 5 9C

Humdity 155 % 15 %hRH
Callbration place £ 17/121 Sov 47 Yaek 48, Laks, Bangkak 10210
Callbration procedure no. 1 This insrument was calibrated by companson with Standard gas mixture according

to callbrstion Work Instnichor 1o, WI-CL-28-C

The Cailirtun Ceniicate eXDANIST unCanaunty oF MESRUREME 1S Stared as tne Standard unertany of measwrat
Mhsitvied by Coverage factor k=2, wiieh for & normai chstribution Comesponds to 3 Coverage probeivy of aparTximately 95%.
This aortificate: s apphed oviy 1 Kenn utiver ts5t Envepnmental conion,
s Caltbeaton Centificate may tiot b reporducest olfier han it full &xcep? with his pertioess o of the 1ssung 12boralory.
Calibration cemficales wihaut sgnabure and 563! not vams and The results reizte only 10 the items tested/caitrated.
This caktrahon certificate coruments are UaceasHiy (o masanal STIRUATLS, Wil FC. - € IICdSWTH aceDiding to e
Internatianal System of Urts (S1).
Date of caflbration : o 260an24

St

Mr. Kwancha Khamdoung

Calibration Technician Technlcal Manager

FNCL05-C R § Fage dot

issuedl Date 26/62/16

ution Gl rel,




ENTECI—I

QAM

[

Calibration Certificate

Certificate No.: G 670052

Standard References (Table 1)

Standard Certiflcate No. Vendor Due date

Ooeygen { 02 ) 2.53 % Vol xnm Lnae 2TAagedd
Oxygen ( 02) 10,04 % Val G0153-21 Nimt 18 Nov 26
Oxygan (02 ) 21,02 % Vel G-0011-22 Nimt 10-Feb27
Carbon inanoxide ( CO ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon monexdde ( €O ) 302 pprn 1915/23 Linde 16-Jun-25
Carben monaxide ( CO ) 1003 ppm 2584/23 Linde 10-Sep-25
Nitrogen Dioxide ( NQ2 ) 30.34 ppm 2703/22 Linde 22-Aug-24
Nitrogen Dnaxide { NG2 ) 80,96 pem 3240022 Linde 26-Jun-24
Nilrogen Dixde { NG2 ) 201.9 ppm 1975723 Linde 17-Juk 25
Nitnc Oxade ( NO ) 30 01 ppm CG-0014-23 Nimt 19-Feb-25
Nitnc Oxde ( NO ) 15L.5 ppm 0161723 Linde 22-Jan-25
Nitnc Oxde { NO ) 322.5 ppm 1974/23 Unde 17-1ul-25
Sulphur Dioxide { 502 ) 50.36 prm 2004/23 Linde 17-1ul-25

; Sulphur Dioxde { 507 ) 100.8 ppm 3507422 Linde 09-Nov-24
|__Suiptn Dot { SO2 ) 6008 pom 200323 Lincke 1736825

Measured room condstions

Temperahire ;282 °C Humigly @605 %RH Pressure ;10134 mbar
Calibration conditions
Gas Temperature : 73 °C Tlowrale : 1,200 mifmn  Gaspresswe :  1017.1 mbar
Calibration Results (Without (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Ervor

values uuc (2}
02 (vl 250 246 -0.04 015
02 (%vol) 10.04 993 -0.11 0.20
02 (%vol) 2102 2109 0.07 030
€0 (ppm) 80,14 80 -0.11 30
<o (ppm) 302 30z ° 6.0
€O {pam) 1003 1005 2 12
NO2 (ppm) 3034 301 -0.24 8.0
NO? (ppm) 00.96 5z 024 8.0
NOZ (ppm) 2015 2008 -11 12
NO (ppm) 3000 a 0.99 80
NO (ppm) 1515 152 05 80
NO (ppm) 3225 21 -L5 12
502 (ppn) 50.36 57 164 6.0
507 (ppm) 1006 102 12 60
502 {pom) 600.8 a3 22 13

Remark : § cmol/mol = 1 %o 1 pmal/mol = 1 pzm.

End of Report

FMCLOY CR E Fapedol2 Issted Dale 26/02/16

Entech Industrial Solution Co,Ltd.
17121 Su Newmyziewan 47 Vack 58

aamgsensharg, Lab - Dane--k 16210 THAILANG Te' 0-2779-8858 Culbrato
Tax D 0105538035091 vivavs enslad!

Sartorius (Thailand) Co., L-td.
129 Rama 8 Romd, Huaykwang, Husylwang, Bangkek 10310
Tai; 488 2543 6301-8 e 60 28438387, o-mad service MalandBesicnn. com

S/ARTORILS

.- %Jﬁ of Calibration

Model Number:  MSU2245-100-DU Cerlificate No. : 24BCI0073

Description © Analylical Balance R Issued Dale:  Friday, February 23, 2024
Serial Number: 0031709552 No.: 229196 .
ID No. : RYG_EN0003

Sarlorius Page No, : 20f2 e

Calibration Results : Without Adjustment

|Repeatability Eccentricity (Off-center loading error}
Fe & v
e fod, Lo, 173 a7 114 of mx ety phndlnma
L repestodiy on i fs used fo | middte
[ mxprass mpmdm‘lbﬂil‘y qll!nmlW'b’ pamts { o D’ML R76)
Nominal Value : (Low Load) 20,0000 200.0001  |Nominal value : 100 ]
20 g 2050000 200.0000  |Tolerance 00004 8
Tolerance 20.0001 200.0001
00001 g 20.0000 2000001 Difference
“20.0000 2000001 1 _
Nominal Value : (High Load) 20.0000 200.0001 2 | 0.0000
200 g 19.9999 200.0001 T3 | -s.00m0
Tolerance "20.0000 | 200.0000 2T o.0000
0.0001 g 20,0000 200.0000 D 5 | 0.0001
20.0000 | 200.0001 6 z
Standard Deviation 0.00005 0.00005

Linearlty
it 7. Dascnbos the deviali % 2pa.
Tolerance 0.0002 ']
Nominal Value Convertional Mass Value Displayed Value Deviation Uncerialnty |
@ ) o) @ | @ |
0.01 9.0100 0.0100 0.0000 0.00013
0.1 0.1000 0.1000 0.0000 | 0.00013
0.5 0.5000 0.5000 0.0000 | 0.00013 |
1 1.0000 1.0000 0.0000 0.00013
5 | 5.0000 5.0000 0.0000 | 0.00013
10 | 10.0000 10.0000 6.0000 | 0.00013
Z0 20,0000 20,0000 0.0000 0.00013
E 50 I 50.0000 i 50.0000 7. 0000 0.00024
100 100.00600 99.9859 0.00018
— 200 ~ 200.0000 | 195.9599 -0.0001 | 0.00029
End of
SOP FM 33 03 Fabruery 2022

pmammmeess G AL SARTORILS

+ e-malc

NSCTISHTIS 17025
Q’ﬁ/@ﬁ CAUBRATION 0426 Reviewsy . TTuals bit _______
Heae
= % . APPROVED BY .2, '
| JCCJ = of Calibration il
NExT caL pare 2212 l2ons
Model Numbsr:  MSLI224S-100-DU Certificale No. : 24BCI00T3
Descriplion : Analytical Balance Issued Date:  Friday, February 23, 2024
Serial Number: 0031709552 No.: 229196 .
IDNo, : RYG_ENO0003
Serlorius Page No. : 1012

Cuslomer Name : ALS Laboratory Group (Thailand) Co. Lid. Branch;

B18/10 Moo 5 T Maenam Khu, A Pluak Daeng. Rayong 21140, Thadand.

Calibrated Place : ALS Laboratory Group (Theiland) Co., Ltd.(Balance Room)
£16/10 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand.
Calibrated By : ~ Mr.Chonchal Inthana
N — — Calibration
Calibration Date : Thursday, February 22,2024 Procedure No. : This calibration was conducted by

Uslng in-hous cafbration procedure number (WI003)
Based on UKAS LAB 14: 2019

Metrological date : Ambienis Conditions:

Capacity : 220 g Readability : 0.0001 q T H 23.7°C Ed 5.0°C
Humidity : X

Reasons for calibration Pressuz S : AR

Cluewtematien [ Servion / Repaired. [3) Becairationy Msinterance Equipment Condition: _ 16ad Opere [ Fale
Maasurement Method  UKAS Publication Ref :Lab 14
mmmm am;nmw mm'ulwmnwmmmmwwu
{GUM). The calibratic th x °--‘--' , which

raatte
Hlluunkol mmlusmmmmloMO Inbemnationad Standard System of Units (S1). mmofTellmmlom fistof

Traceability:

Model Number _|Deseriptis Tracea leetificats o, Due Date
YCS011-522-00 _|Sartorlus weight sel 1mg - 5000g £2,YCS011-522.00 __|tcs __|M23081978 23-AUg-2025
MHB-3825D Humidity/8arometerTemp Lutron MHB-382SD DKSH 1C19231845 23M-m4

“This certficale elala and apply this equipment only.
m otficr then In ull except with R
the prior ol the Operslion Division Qrrns "

Mr.chonchal Inthena(Technical Maneger)

SOP FM 33 03 Febuary 2022

LotNo, ___omziaer1

ALS
ANALYZER CALIBRATION DATA
Cllant 8 Guil T84 Co. Lid. Locallon ] sing HRSG 11
Date E 71 Nov 24 Test Operalor  : Sakali P:
0, ANALYZER
Model ;_TELEDYNEAPIZOOEW SerfalNo. 3 774
Span (%) 125
Cylinder vaius Tnitial Analyzers Final Analyzers Diffsrence
%) Calibration Calibration (Parcant ol Span)
Responae (%) Reaponso (%)
0 (172 005 [17] [XF]
ovel Gas. 800 610 505
7602 [ NF 607 [F]
NO; ANALYZER
Model : _ TELEDYNE AP| 200EH Serlal No, : 774
Span (ppm) e ———————
CTylindor Valus Tnitial Anaiyzers Final Analyzers Difference
tppmi Callbration GCalibration {Percent of Span)
Response (ppm) Response (ppm)
010 Gas [ E_O_mul [1:]
[Cow-Laval 8230 [FE1] [FX]] [1]
I 6440 104 50 [EXH (1]
S02 ANALYZER
Modal : __ TELEDYNE API100EH Serial No. : 437
Span (ppm) : 200 —
Tylinder Vaiua Tnilal Analyzers Final Analyzers. Difference
{ppm) Cabibration Callbration (Percent of Span}
Reaponss {ppm) Respanse (ppm)
oo Gas 000 I [ L1
LowLoval I T [ 1 A 1| N
an 5650 15005 002
CO ANALYZER
Model : __TELEDYNE AP 300EM Serfal No. : 451
Span (ppm) 500
Tylindar vaias Trial AnalyTers. Final Analyzers Tifference
(ppm) Span)
Responsa {ppm) Response (ppm)
oro Gas 00 405 G601
LowLovel Gas 7048 o4y THAT (1]
AOTAT W 40735 (1]

Callbratod by

A

(Mr. Saksit Phalsanphiaut)

Environmental Fleld Sclentist (4)

FORM MO FOOSE2 REVERONMND & IS3UE DATE TV4
ALS Latir ey Ootep
Page 1015,



Lot No,

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client : Gulf T84 Co., Led. Locatlon Asna HRSG 11
Data 21Nov 24 Test Operator SaksiLP.
0, ANALYZER
Cylinder Cane. %) : 1802 Span (%) : 25
O, Analyzar Initial Values Final Values.
Callbration ystem ystam System | em Drift
Response Callbration Cal Blas Calbration Cal Blas. {% of Span)
Response % of Response (% of Span)
005 0.05 X 0.0z [XF] [XF]
Gas. L[ XF] (CEF] (] 1607 020 [F:]
NO; ANALYZER
Cylindar Cone. (ppm) 184,40 Span (ppm) : 260
NG, Analyzer Initial Values Final Values
Calibration System System Tystem Spatem Drift
Responss Calibration CalBlas Calibration Cal Blas (% of Span)
Responze {% of Span} Response ('La_I%M
[Zov0 Gan. 607 0.00 0.51 [ 003
3 164,50 T84 50 (1) o 47 004 LI
80, ANALYZER
Cyllnder Cone. (ppm) : 15860 Span (ppm) : 200
S0, Analyzer Tnitial Valus Final Values
Calibration System ystem System Systam Drift
Response Callbration Cal Blas Calibration Cal Blas (% of Span)
Responss (% of Span) Response marEE )
Zoro Gas LI ot 000 =1 001 601
155 8 15508 (1] 50 58 [ [
€O ANALYZER
Cylinder Cone, (ppm) 40740 Span (ppm) : 500
TO Analyzer Tnitial Values. — Final Vaiues
Calibration ystem ystem System System Dritt
Response Calibration Cal Blas Calibration Cal Blas (% of Span)
Response (% of Span) Res| (% of Span)
Torn Ga, L) D05 [ — 001 [T}
3 w735 46735 [ %0738 861 [X]]
Callbrated by
Sbor?
{Mr. Saksit Phalsanphisut)
Environmantal Fleld Sclentlst (4)
FORMMO F 08083 REVSONNO 4 ISSUL DATE WOV
ALS Latoratory Groue
Page.2.0f5,
ALS, EMISSION TEST RESULT
Run® 2
Cllent Guif TS4 Co,, Ltd, Loeation Usns HASG 11
Dats 21 Now 24 Test Operator Sakait P,
Start Tims el Finteh Time 14:61
80, Analyaer Modsl TELEDYNE AP 100EH Serial No. o7
NO,/O; Analyzer Modsl TELEDYNE API 200EH Sertal No, ™
COICO, Annlyzer Modsl TELEDYNE API J00EM Sertal No, A1
Tima {min) 0, (%} €0, (%} NOx (ppm) S0, ippm) €O (ppm) Remark
TN ETE)
I3 380
i1 ki
434
.
T
0 El
T X0
T [ED
‘ [E)
< [E]
& 037
I [ED)
0 [
« [
4 ! A8 040
4 = ass £.3%
4 e 40
I 5 380 LS 7
s 7 3s T cas
Horeings 188 3 [ T 087

Pagedots

Gk

Saksit Phalsunphlaut )

Emeronmantsl Fisld Scientiat (4

PO FOA44s REVERONNO 1 ESUEDATE tRETE

A3 Lasaramey Gt

ALS, EMISSION TEST RESULT
Run® 1
Cllant Gulf TS4 Co, Ltd, Loeation using HRSG 11
Data 21 Hov 24 Test Operwior Sakait P,
Start Time T80 Finlah Time 14:0
30, Anslyzer  Modal TELEDYNE API 100EH Sertal No, s
NO,/O, Analyzar Madel TELEDYHE API 200EH Sarial No, 74
€OICO; Analyzer Modal TELEDYNE API 30004 Sertal No, 451
Tiems (min) 0, (%) €0, (%) NOx (ppm} 8O, (ppm) €O (ppm) Ramark
< Taca [XE} [E]
I ] (0] =
I T [ o
I a6z (1] T
o 402 387 [17]
ar 3 388 [T
I 40z EIE) [T
D 403 ETF] il
4 400 EXT) CE) T 635
= 455 FIT] 638 1 [X5]
“ 363 EIT) T g [E7]
< 3% ETE) [E]
¥ 38 [T
x [E
S 52
IF T
IE]
T s 38
I T EXT]
I FIn %08
] - 385 ¥ 057
Aesrage 1400 383 18.40 [
S
{Mr. Sakalt Phalcanphisut }
Environsmastal Flald Seientist (4
FORMNO F06-080 REVISIONNO 1 ISSUE OATE 180124
ALS Latcramry Graa
Pagedds
ALS: EMISSION TEST RESULT
Run# 3
Cliant Gull TS4 Co,, Lid, Lozation using HRSG 11
Data 21 Wow 24 Test Operator Sakait P.
Start Time 1452 Finish Tima 15:12
SO Analyzer  Modsl TELEDYNE AP1100EH Serlal No. a1
HO,/0; Analyzer Modal TELEDYNE AP| 200EH Serlal No. 74
COIED, Analyzer Modal TELEDYNE API 300EM Serlal No. 451
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lotNo.  __ zetzieeet

Lol No, 24121888-1 BLS
ALS SYSTEM CALIBRATION BIAS AND DRIFT DATA
ANALYZER CALIBRATION DATA
Gul T84 Co,, Led. Locatlon : sind HRSG 1
Client H Gull T84 % Lid. Location H uUsny HRSG 12 21 Hov 24 Tesl Operator 5 Sathapomn i
Date : Z1 Novad Test Operator Sathaporn 1.
0, ANALYZER
0 ANALYZER Cylinder Canc. {%) : 1807 Span (%) : 25
Model : __TELEDYNE API 200EH Serial No. : 735 T
Span (%) 128 Final Values
Spwm | Spwe | Drift
Tnitial Analyzars Final Analyzors ifforenc Callbration Cal Bias (% of Span)
) Calibration Calibration (Parcant of Span) Respanse {% of Span)
Response (%) Response (%) %u — 007 008 T
o Gas 0.00 000 1 0.04 Gas 610 T8 000
LowLoval (5[] [¥.] [¥i] 0.04
n 607 V6.08 1608 (X NO, ANALYZER
Cylinder Cone. (ppm) 1 8251 Span (ppm) : 160
NOy ANALYZER
Model TELEDYNE API 200EH Serlal No. : 735 NOx Analyzer Tritial Values Final Values
Span (ppm) Callbration [ Syatem | System | ™ System DRt
Response Calibration CalBlas Calibration CalBlas (% of Span)
Tylinder value | Initial Anaiyzers Final Anatyzars Difference n-gjum 1% of Span) Response p_u.a%n;
(ppm) Calration Calibration (Parcent of Span) | Zoeo Gas. 001 ] 0.02 0.0 I G.o0
Responas (ppm) Response {ppm) Y —— s —— oo L T N T —
oo Gas (1] il 0 GO
ol s E5a1 55 00 §500 80, ANALYZER
2% 8251 BEET [FEL] Cylinder Conc, {ppm) : 7078 Span (ppm) : 100
802 ANALYZER 80, Analyzer Initial Values
Model : _ TELEDYNE API 100EH Sarlal No. Calibration [ Systam | System Drift
Span {ppm) : Response Callbration Cal Bias (% of Span)
Tnatyzers — Response (% of Span)
Tyiinger Vakue Tnitial Analyzers Final Analyzers Difference [Fero Gas oot _’ﬁu_‘ o 65" GO0
{ppm) Calibration Calibration {Percent of Span) @ 075 TH.17 G oo |
Response (ppm}
0.00 (1] 0.00 GO ANALYZER
L] Cylinder Cone, (ppm) 1 7074 Span (ppm) : 100
7076 (1]
Anaiyzer Tnilal Vakies. Final Values
CO ANALYZER Callbration | System | System System | Spem | Drit
Model : __TELEDYNE API 300EM Sarlal Ho. 3 425 Response Calibration Cal Blas Calibration Cal Blas {% of Span)
Span (ppm) i (T —— Response {% of Span) Ruﬁnu (% of Span)
Zoto Gas L) 0.03 002 [IH 0.00
T Cylindor Vaiua | Iniial Analyzers Final Analyzers. Difforence o Gas. T0.74 Tora 0.04 0 70 004 0.00
{ppm) Calibration Callbration (Percant of Span}
Rssponse {ppm) Reaponss
YTy (T a1 —'—;ﬂ-‘”—l o Callbrated by
[Low-Lovel Gas. 5520 [ENE] 5518 0.0
an Ga ToTL T 243 17 Sd)m?w“:\'
Callbrated by {Mr. Sathapom Thakaew )
T Environmental Fleld Sclentlst {3)
Snf“m.‘)om.
(Mr. Sathapom Thakaew )
Enviranmantal Field Sclantist (3}
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FORUND FOSE2 REVIBONND & SSULDATE SR04
ALS Latmrory Group
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ALS EMISSION TEST RESULT ALS EMISSION TEST RESULT
FAun § 1 Run @ k]
Cllant Guif TS4 Co., Ltd. Loestion Jdny HRSG 12 Client Gulf TS4 Co,, Ltd. Locuilon Wdos HASG 12
Date 21 Nov 24 ‘Test Opamtor Sathepomn T. Duts 21 Nov24 Test Opsrator Bathapomn T.
Slart Tima 1425 Finish Time 1445 St Time 1448 Finmh Time 15:00
80; Analyzer  Model TELEOYNE API 100EH Sarial Mo 410 S0, Anatyrer  Model TELEDYNE AP1 100EH Sarlal No. 410
NO,0; Anatyzer Modsl TELEDYNE AP| 200EH Sarial No, s NOJO, Analyzer Mada) TELEDYNE AP 200EH Sarlal No, s
COICO, Analyzer Mods| TELEDYNE AP| 300EM Sarisl No. 4% COICO, Analyzer Modm! TELEDYNE AFI J00EM Serial No. as
Time {min) 0, (%} CO, (%} NOIX (ppm) SO, (prm) €O (ppm) Remark Tima (min) 0, 0% CO, (%) MOx (ppe) 80, {ppm) €O (ppm} Remark
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ALS
EMISSION TEST RESULT
Run® 3
Client Gulf T84 Co,, L1d. Loeation Asina HRSG 12
Dats 21 Nov 24 Test Oparator Sethaporn T.
Start Time 15:07 Finish Time 1537
SO, Anatyzer  Modal TELEDYNE API 100EH Sacial Mo 41
NO,I0, Analyzar Model TELEDYNE AP) 200EH Sarial Mo 734
€OICO, Analyzer Mods! TELEDYNE AP) 300EM Sarial No. 425
Time {mis} 0, (b} ©0, (%) NOx {ppm] 80, (ppm) CO (ppm) Remark
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ALS Latorutary Groap
. Alrgus Specialty Gases
Airgas USA, LLC
, 6141 Easton Road
c Bldg2
anc sk cengn Plumsteadville, PA 18949
Alrgas.com
Grade of Product: EPA Protocol
Part Number. EQ04NISOE15A021C Reference Number:  160-402020199-1
Cylinder Number: CC709609 Cylinder Volume' 1444 CF
Laboralory: 124 - Plumsleadvllle PA Cylinder Pressure. 2015 PSIG
PGVP Number A120; Valve Qutlet
Gas Code: CO| NO NOX,502 BALN Certificalion Date: Feb 22,2021
Expiration Date: Feb 22, 2029
Coralicatan performed in EPA v Assay and Cadbration rds (May 2012]" documen EPA
R 121531, tsing e 00 Anslytaal not omection for mmummum\u msmma hos a Intal anakacal
uneemnTy s waled bolow wilh n confidence Isvuv ol B4% Trore are na sgnideant impundes whith riral areona
o/l basie un.as Jiharise notaa
o s i Ths Cyinzar baise W o 18 7 mageouncss
ANALYTICAL RESULTS
Camponent Reguested Actual Protocol  Tolal Relative Aseay
Concontration Concentration Mothod Uncorainty Dates
NOX 5500 PPM 5496 PPM Gt *i- 1.4% NIST Tracoasi 021572021, 0212272021
CARBON MONOXIDE 5500 PPM 5484 PPM G1 021512021
NITRIC OXIDE 5500 PPIA 5460 PPM 61 02/1572021, 027222021
SULFUR DIOXIDE 5500 PP 5555 PPM [} 0211512021 0272272021
NITROGEN Balance it
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertalnty Expiration Dale
NTRM 14080753 CCA24455 49 83 PPM CARBON MONOXIDEMNITROGEN 1-06% Feb 13, 2026
PRM 12385 DeBEmS 991 PPM AIRINITROGEN DIOXIDE 20% Feb 20 2020
NTRM 20061104 ccroresh 49,82 PPM NITRIC OXIDE/NITROGEN “010% Feb 02 2025
GMIS 124206889 ©C323707 4.028 PPM NITROGEN DIOXIDEINITROGEN 21% Aug 15, 2021
NTRM 0141708 KALOO3190 49.67 PPH SULFUR DIOXIDEMITROGEN 0 10% Jun 20,2022
% GALS LA 1 e Basay and Rt Bl of T arabia
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Callbration
Mecolel S50 FTIR AUPZIND245 CO FTIR Feb B4, 2021
Nicolel IS5 FTIR AUPZ010245 NO FTi Feb 11,2021
MNieolel S50 FTIR AUPZ010245 NG2 FTR Feb 22,2021
Hicolet S50 FTIR AUS2000045 507 FTi Fen 14, 2021
T e e = -

Triad Dsta Available Upon Reguest
NOTES.

Gross Weighl 28 8 Kg

Nat Weigh 4.8 Kg

Approved for Release Page 1 of 160-402020199-1

Airgas Specialty Gases
Rirgas. i
6141 Baston Road
1 Alr Liquiia campany = Plumsteadville, PA 18949
Alrgas com
CERTIFICATE OF ANALYSIS
‘Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE
(THAILAND) LTD
Parl Number: E04NISSE3HAC002 Reference Number:  160-402340013-1
Cyiinder Number: GNOD027210 Cylinder Volume: 247.2CF
Laboralory: 124 - Plumsteadvllle - PA -Cylinder Pressure: 2215 PSIG
PGVP Number: A12022 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02,BALN Cerlificallon Date: ~ Feb 11, 2022
Explration Date: Feb 11, 2030
(Cartification poricemed in pecondance with "ERA Tracealilty Prowcsl for Aoy snd Corficaton of Gasecus Calibration Standardy (May 2012)° documant EPA
» ot plavindoey iy tf does not [ “This cylinder h
edacs el 48 G50, il - o
¥ sy molesimois basiy uniess ofherwisa noted. )
. Do ot Lise Thiz r Beslow 100 Le. 0.7
. ANALYTICAL RESULTS
Componént Requested Actual Protocol  Total Relative Assay
Concentration  Concentration Method Uncertalnty o Dates
NOX 80,00 PPM 82,38 PPM Gt +/-1.0% NIST Trecemble 0242022, G211
CARBON MONOXIDE ~ BD.00 PPM 76.48 PPM &1 +-0.8% NIST Tracoable 02/0412022
NJTRIC OXIDE 80,00 PPM 82.38 PPM 61 +/-1.0% NIST Traceable 0210412022, 02/11:
SULFUR DIOXIDE 80.00 PPM 78.75 PPM &1 +- 0.9% NIST Traceabie 02/042022, 02114
NITROGEN
e
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration [Expiration Dal
NTRM 000212 FALDO4TTT 98.48 PPM CARBON MONCOIDEMNTROGEN Oct 16, 2024
NTRM  200610-15 CC733106 98,61 PPM NITRIC OXIDE/NTROGEN Oel 05, 2026
NTRM 200610-04 CCT08044 86881 PPM NITRIC OXIDE/NITROGEN Oct 06, 2026
GMis 124208880128 €C323707 4,007 PPM NITROGEN DIOXIDE/NITROGEN Sep 03, 2024
m 11010418 KALOD4813 £9.6 PPM SULFUR DIOXIDEMNITROGEN Jul 28, 2023
ANALYTICAL EQUIPMENT
Instrume Analytical Principle Last Multi
Nicolel iS50 FTIR AUP2010245 CO FTIR Fob 03, 2022
Nicolel IS5 FTIR AUP2010243 NO FTIR Feb 10, 2022
Nicolet S50 FTIR AUPZ010245 NOZ FTIR Jan 27, 2022
Micclel iS50 FTIR AUP2010245 502 FTIR Jan 20, 2022
R R = HECLELER
Triad Data Avallable Upon Request
NOTES:Gross Weighl: 48.5 Kg
Nel Weighl: 8.1Kg
. Alrw SpcdnllyGnss |
4, LLC
Airyas. o
an Ar Liuide comgany annmuuon. NJ 08077-0u00
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E04NI90E3HADD26 Reforence Number: 824012578901 ]
Cylinder Number: ND&2877 Cylinder Volume: 2472 CF
Laboratory: 124 - Riverion (SAP) - NJ Cylinder Pressure: 2215 PSIG
PGVP Number: B52018 Valve Outlel: 1)
Gas Code: CO,NO,NOX,502 BALN Certification Date:  Aug 07, 2018
gluuon Date: Aug 07, 2026 —
“EPA Traceab i G Catbraius 2" deeuranl EPA
SO0 L3N, ey il o !
L
wburnaleeTe DAL Lt e an fated.
mmhmww uIIO!mKUL
ANALY]‘[CAL RESULTS
Component Raquasted Protocol  Total Relative
Caoncentration cm:emﬁuon Method Uncertainty Duates
[T 600 FPM 1644 PPM 1 S 1.1% NIST Tracesbla 0773012016, 0810772018
NITRIC OXIDE 160.0 PPM 184.4 PPM 61 /- 1.1% NIST Traceable 07/3012018, 08107/2018
SULFUR DIOXIDE 160.0 PPM 150.6 PPM 61 +-1.1% NIST Treceable 0713072018, 080772018
CARBON MONOXIDE  400.0 PPM 407.4 PP 61 -+ 1:4% NIST Traceable 077302018
NITROGEN Balanea
——
CALIBRATION STANDARDS
Type LotID Cylinder No__ Concentration Uncertainty __Explratlon Date
NTAM 17060241 EB0070587 1003 FPM NITRIC OXIDERMTROGEN +1-1.0% May 11, 2019
PRM 12368 5604110 20,86 PPM NITROGEN DIOXIDE/AIR +-16% Jun 02, 2017
GMIS 7042010104 CCEDIOA1 5,101 PPM RITROGEN DICXIDENITROGEN “4-20% Jun 01,2020
NTRM 11010414 KALODATE2 9.8 PPM SULFUR DIOXIDENTROGEN +-08% Jui 28, 2023
NTRM 15060538 CC453507 4919 PPM CARBON MONOXIDENITROGEN 4 0,6% Jan 08, 2021
Tra SAM.PRU of RO Asied sbove m ordy e setsrence 10 the GULS vead I 158 2500y and oot o] of Do saiyis.
L ————————————————
ANALYTICAL EQUIPMENT
Instrument/Maka/Model Analytical Principle Last Multipoint Calibration
acolet 6700 APWI1C0391 CO FTIR Jul 18, 2018
Nicole 6700 APW1 100381 NO FTIR Jul 12, 2018
Nicoles 6700 APWI 100391 NOZ FTIR Aug 03, 2018
Nicale! 8700 APW1 100301 502 FTIR hug 02, 2018
—_ L L
Triad Dats Avallable Upon Requeat
NOTES:
Nt wolght: 8107 grams

Gross waight 47090 grams

This cafforalion std. hae been certlfied In accardance with the May 2012 EPA Traceabiity
Document EPA-600/R-12/531. AR tasling processes and measuremants conform ta the regd
ISOAEC 17025 and 1o Alrgas 150 $001:2008 and relate cnly o Bems identifed on this cor
are cortified 10 be NIST Traceabio y 83 Catalioc under o
document shall not be reproduced in full without wiillan approval of the lasuer.

TESTING CERT No. 3082.05
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1 Approved for Release Page 1 of 62-401257880-




Airgas. e

e, 2
00 Alr Uguidde company Plumsteadville, PA 18949
Alrgas.om
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Parl Number. E04NI9EIHA0002 Reference Number, 160-402138465-1
Cylinder Number.  ND11222 Cyllnder Volume: ~ 247.2 Cuble Feel
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12021 Valve Oullel: 660
Gas Code: CO,NO,NOX,502,BALN Cerlification Dale:  Jul 15, 2021
Explration Date: Jul 15, 2029
Certfeaton parammnod in sseomiancs win ‘ERA ! G fary 2013F gogumant EFA
. hbﬁlﬁlﬂ;
| roialmele bash urisss ctenis aoted.
o ot e Thie Cydete ko 1) pe L O spuponeity
g ANALYTICAL RESULTS
Component Requasted Actual Pratocaol Total Relalive Assay
Conceantrafion Conceniration Method Uncertainty - Dates
NOX 80.00 FPM 6251 PPM G1 4% NIST Tracesble 071082021, 0711572021
CARBON MONOXIDE 60,00 PPM 76.74 PPM G1 6% NIST Traceable a7mannz
NITRIC OXIDE. £0.00 PPM 8251 PPM 61 +i-1.4% NIST Tracaable 07/08720121, 07/1512021
SULFUR DIOXIDE 80.00 PPM 79.78 PPM 61 1 1.07% MIST Traceablo OTI0a/2021, 0711512021
NITROGEN Balance
ST ITTE IS
CALIBRATION STANDARDS
Type Lol D Cylinder No Concentration Uncertainty Explrallon Date
NTRM 11010130 KALO04538 97.31 PPM CARBON MONCRIDENITROGEN +-04% Oct 04, 2022
FRM 12385 D6B5025 .51 PPU ARMITROGEN DIOXICE 20% Feb 20, 2020
NTRM 20061050 CC733426 B8.61 PPIA NITRIC CXIDENITROGEN +-09% 00106, 2028
GMIS 124206089 CCa23707 4,028 PP MITROOEN DICXIDEMITROGEN 2% Aug 16,2024
INTRI 16010224 KALOG3838 §7.69 PPM SULFUR DICKIDEMSITROGEN - 08% Do 23, 2021
Tha SAM, PR or ROM sotsd mnwhﬂmnhmmnhumﬁmmuﬂﬂl
ANALYTICAL EQUIPMENT
AEMlsul Princlple Last Mullpoint C
sl 550 FTIR AUPZ010245 CO FTIR Jun 24, 2021
Nieolel 1550 FYIR AUP2010245 NO FTIR Jul 01,202
Nicolat S50 FTIR AUP2010245 NO2 FTIR Jun 30, 2021
Niceht 1550 FTIR AUP2010245 S0 FTIR Jul 09, 2021
—_— —_— — e

Triad Data Avallable Upan Request
NOTES:

Gross Welght: 48.0 Kg

NetWelghl: 78 Kg

Paga 1 of 1604023284851

Appéé for éEhaue

-1 Alrgas Specialty Gases
Airgas. R
6141 Baston Road
n Al Liquida campany Flumsteadville, PA 15949
Alrgaacom
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer: AIR LIQUIDE
(THAILAND) LTO
Parl Number; E02ZNIB4E3HAC001 Reference Number:  160-402340010-1
Cylinder Numbar: GN0027197 Cylinder Volume: 2498 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12022 Valve Outlet: 590
Gas Code: 02,BALN Certification Dale:  Feb 02,2022
Exg[ralinn Date: Feb % 2030
Carsrcasen EPA wicateen of Gates DT document LPA
- for - Tha e
roladimiie S unet 0RDNwEe noted,
NN‘WN%WW@H ll.ﬂ.?w
ANALYTICAL RESULTS
Compenent Requesied Actual Protocal Total Relative Assay
Concentration Concentration - Maothod Uncertainty Dates
QXYGEN 1500 % 16.02 % G - 0A% NIST Traceabie [EErr
Balarcn
S
- CALIBRATION STANDARDS
Cylinder Ho Concoentration Expiration Date
+I- DA% Jun 01, 2022
—_ —————
ANALYTICAL EQUIPMENT
5 Last Multipoint Calibration
an 27, 202
S

Triad Data Available Upon Regquast
NOTES:Gross Weight: 48.8 Kg
Nel Walghl: 8.2 Kg

Approved for Relesse

Pape 1 of 180-40234D010-1

- Alrgus Speclalty Gases
Airgas e
. 600 Union Landlog Road
an Alr i compary Claoaminson, NJ oBo77-00a0
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E02NI92E3HAGO00 Reference Number.  82-401018725-1
Cylinder Number: ~ ND60018 Cylinder Volume: 2484 CF
Labaralory: 124 - Riverton {SAP) - NJ Cylinder Pressire: 2214 PSIG
PGVP Number. 852017 Valve Qutlel: B0
GasCode; 02,BALN Cerfificalion Dale:  Oct 23, 2017

E!EHUM Date: Oct a 2026

pertormed I econsfance wih “EPA Thacedtity Protoool far Asasy snd Concation of Gaseous Calsmbon Basdanis May 11" scumand PR
ey U

BRORADEM, hre
2 eatls urbens o erwind rotad
D bl L Thit 00 ie 0.7
ANALYTICAL RESULTS
Gomponont Reguesled Actual Protacol Total Relalive Assay
Concentrallon Method Uncertalnty Dales
DKYGEN 8009 % 8000 % a1 "+ 0.4% NIST Tracestis o017
T
CALIBRATION STANDARDS
Cylindar No Explration Date
+-0.3% Nov 06, 2018
ANALYTICAL EQUIPMENT
Instrumont/Make/Modal Analytical Principle Last Multipeint Calbration
Vieria MPA B1C-02-TTWMIG 1 Paramagnelic 519 36, 2017

Trlad Data Avallabla Upon Request
NOTES:

This eabibration std. has been certfied In accordance with {he May 2012 EPA Traceabilly Protocol,

Document EPA-600/R-12/531, All tesling processes and conform to the

ISOAIEC 17025 and to Airgas ISO 9001:2000 and relale only to flems Kentified an his czrliicate. Al values
are certified to be NIST Tracasble wilh lolal uncertalnty es detalled under Analylical Uncertainty. This

document shall not be reproduced In full withoul wrillen approval of the issuer.

M\Xm;m -

Approvad for Release

Airgas.

an Az | kddn company

TESTING CERT No. 2000.02

Page 1 o 824010187263

Adrgas Specialty Gases
Airgos USA LLC

5141 Easton Road
Plumsreadviiie, PA 15919
Aingas com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Cuslomes AIR LIQUIDE

(THAILAND) LTD
Pan Number. E02NIB4EZHAD001 Number: 160- 3 al
Cyhnder Number. GNO0029535 Cylinder Volume 250.0 CF
Labaralory 124 - Plumsleadville - PA Cylinder Pressure: 2214 PSIG
PGVP Numbes: A12023 Valve Dullel: 590
Gas Code: 02,BALN Cerlificalion Dale Scp 05, 2023

Expiration Date: Sag 05, 2031

ANALYTICAL RESULTS
Component Requested Actual Pretocal Total Relative Assay
Concentrallon Concentration Method Uncortalnty Dates
B0 % 1607 % = B T Traceabe: TS
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concantration Uncertainty Expiralion Dale
NTRM 010205 k001516 232 % OXYGENINTROGEN i 4% Jun 01, 2024
ANALYTICAL EQUIPMENT
InsirumentMake/Model Analyllcal Princlple Last Mullipoint Callbratlon
[ S GXTMAT B - N PATAMAGKRETIC T

Triad Data Avallable Upon Requast
NOTES:Gross Weight 500 Kg
Ne:Weight B4 Kg

Approved for Release

Page 1611




Alrgas Specialty Gases
irges USA, LLC

Airgss
Rirgas. L
Bldg1
an ArLiquide campany Plumsteadville, PA 18949
s VTISTR

THAILAND INSTITUTL OF SCIENTIFIC AND TECHNULOGI AL

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Reguest No. 21-67:292 MTC No, LLEL. BP, 8310267

Part Number: E02NIS2E3HAQD00 Reference Number:  160-401948144-1 CALIBRATION CERTIFICATE
Cylinder Number; GNQ025086 Cylinder Volume: 248.4CF
Laboratory: 124 - Plumsleadville - PA *Cylinder Pressure: 2214 PSIG 5 N ) . - =
PGVP Number: A12020 nge Outlet: 590 Submitted by + ALS Laboratory Group {Thailend) Co..Ltd.
Gas Code: 02,BALN Cerlification Date:  Nov 11, 2020 Address + 104 Phatbanakan 40, Phatihamakan Rd.. Khiwaeng Phaubanakan, Khet Svan Luang. Bangkak, 10250,
Expiration Date:  Nov 11, 2028 . X S
Cartfoyson ednimed In accorance wih "EPA Tracestiy Prosscs for 10 12T Gocumant EPA Culibrated at < Electrical and Electronic Suundards Laboratory, tndustrial Metiology and Testing Serviee Centie,
unooriny g 40 ——— 3 e - blintisogr bt dons Soi 1C, Bangpoe Industeial Estate, Sukhumvis Rel., Muang, Samutprakan 10280
Da¥'s Unioss clherwise noted.
Do NotUsa This Cptnce beiow 100 puig, La. 0.7 megapascals, Instrument Calibrated : Ambient Environment
ANALYTICAL RESULTS Deseription + Sound Calibritor Temperatue 23-3)°C

Componant Requested Actual Protocol Total Relative Assmy
_ Ci i one Method Uncertainty Dates Manufacturer : Kion Relative Humidily (50 15) %

OXYGEN X X -0. Traceabh 111120 N , ; )

ikl ke SRR o1 0% NIST Traceabie Model NC-74 Ambient Pressure ;{101,325 2 1.500) ko

== el “
* CALIBRATION STANDARDS Serial Ne, 13178120 (D EYG_FS0213)

[ Type___ LotD Cylinder No. Concentration Mncartalnty b Standards used: 1, Digital Function Synthesizer NF Llectionic DI-193A SN 122037

NTRM 10010602 1038055 5.667 % OXYGENNITROGEN +i-0.3% ‘Apr 19, 2022 y >
S e — 2 Measuzing Amplifier Bruel&Kjaer 2636 SN (537484, Poghorn 1

ANALYTICAL EQUIPMENT =

instrument/Make/Model Analytical Principle Last Multipoint Calibeation 3. Programmable Attenntor Tamagaua TPA-303A S/N OF 2214, e u

LEMENS OICYMAT B _HEINS 861. 02 PARAMAGNETIC 0ci26.2020 | 4. Digital Multimeter Agilent 344004 S MY44005560, T

Triad Data Avallabla Upon Reguest
NOTES:

Gross Waight: 48.1 Kg

Net Weigh: B.2 Kg

Approved for Release

Pape 1 of 16n-an<o4

- i o
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UTISTR O RATI 8

" IHAILAND INSTITUTE OF SCIENTIFIC AND TFCHNOI OGICAL RRSCARCI (1151R) =

Request No. 21-67/0292 MTC No. |l BP. 830267

The reported expanded uncertainly is based upon a slandard uneertainly muliiplied by a coverage

factor k = 2, providing e level of ¢ ce o approximately 95%.
Nominal Output of Unit Under Test = 94 dI re 20pPu at 1000 Hz
Aconstic Ouiput in dB re 20pPa, Corrected to Reference Condltlons: 101,325 kia. 23,0 °C und 50 %RIL

1. Sound Pressure Level

Slandard Microphone Measured Sound Pressure | Devialed value | Uncenainty Tolerance limil

5. Pressure Transminer Vaisaly PTH202AD SN 10650001, bz /I /ﬁﬁ

6. Audiv Analyzer Keithley 2015-1 S'NJ106493,
7. Condenser Mictaphone B&K 4180 SIN 2839871,
Calilrration Procedure: CP-192-04 based on [EC 60942 2003; The sound pressure level generated by sound
calibrator under test shiall be measured by standaid wserophone using an insert voltage technigue,
This instrument has been calibrated against standards mgintained at Clectrical and Flectzonie Standards
ILaboratory (EEL}, which are tineeable 1o ihe International System of Units thieugh the National lnsiite of

Metrolagy (Thailand),

The information on aciual reading s atiached herewitl: and g uncertainty lirnite quated refer 1a the
measured values only.
Date of Receipl : 19 Feb, 2024

Dute of Calibration

Feb. 2024 |

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY S 'Trl"" IPORN;

Ny
HAZ75 15 17025
CAUBRATION 3%

4514511 S il mern Fend Aonga. me Sango ud Sangseh. 10700 Thoilans

Tet 462630 8330 Lma cdiistaiongsthiphair com

Cert. No. : ACL24094
Papes  : Lol

Calibration Certificate
Equipment : SOUND LEVEL METER
Manulacturer ¢ RION

Model : NI.-32 / Microphane UC-32 / I'reamplifier N1i-24

Type (Hz) {Hz) (H2) IEC60942:2003 Class |

172 inch Bruel& Kjaer 4180

Customer :

1003.1 Al
3. Total Disteriion

=1.0%

Standard Micraphone Measured Tolal Distoriian Uneenainty Tolerance limit

Type (%) (%) 1EC60942:2003 Class 1 Locution :
142 inch Bracl&Kjacr 4150 1.80 1050 +3.0% Ambient Temperature :
Nofe : |, No adjustment, Pressure :

] " . Relative Humidity :
2, The ealibrator pressure comection was nat included. Y

3. The micruphune valunie correction was included at level of 0,16 dI3 from manval == o

Received Dale :
Calibration Date :
Date af Issuc :

Calibrated by @ Approved by :

s

(Mr.Weerachai  Decehaiyac)

i
e [
Electrical and Elcttronit Standards Luboratory

Daie of Calibratinn © 28 Feb. 2024 ndustrial Metrology and Testing Service Centre

Date of [ssue 1 29 Feb. 2024 Rel: 2011267021900719001

End of Centificale 2V

Calibrated by :

Approved by :

Serinl No.: 3/14384) ¢
Type Level (dB) (dB) (@8) | 1EC60942:2003 Class | Serial No.: 01222723/ 143841 22770
1D Nou: "G FS0022
122 inch Bruel&Kjaer 4180 94.01 0.01 =010 +0.40 dB L. RYG_Fs002
2. Frequency
Standard Microphone Measured Frequeney Devinted value | Uneerainty Tolerance limit Condition As Found : Gooo

ALS LABORATORY GROUP (THAILAND) CO.. 1.TD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PITATTHANAKAN, KHE1 SUAN LUANG,
BANGKOK, 10250 THAILAND,

; ]

/. &
[ 230 23 ) o Madiwons
(1003 13 ) Bh ;
(50,0 £20 ) o e &{:'-ﬂ"'

4l log

19 JANUARY 2024
25-26 JANUARY 2024
29 JANUARY 2024

Nathakom Piswipaisan

T el

¢ Thanakul Petchurai )

This certificate is issued in accordunce with the tequirenients ol 1ISO/EC 17028 standaid, may not be 1eproduced

wther than in uil. exeept vith Ui prior writien approval of the liead of Calibration 1 abortory



SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Rood, Bangbumru, Bangplud, B
Tel ~63 2433 G331

SITHIPORN

angkok. 19700 Thaila ¢ associates

Email: caibration@silhiphorn com

NSC.TISLTES 17025
CALBRATION £FM

Calibration Procedure :

Calibration Mcthod :

“T'his equipment was calibmted by follow on

Cert, No. : ACL24094
Jab No. : VC67AC0058

Pages : 2]

CP-AC-0)

[EC-6]672-3 (2013) Standard for sound Jevel meter (SLM).

ol 8

The SLM had tesis (o Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference

Standard Instruments.

Tor lests resulls of cach items were made by obscrvation of cach Instruments display and also with SLM's display,

Condition of this result of calibration :

L. Reference Standand Instrumenis :
Wavefonn Generator
Wavelorm Generator
Digital Multineter
Digital Multimeter
Digitl Muliimeler
Programmable Atlenuator
Condenscr Microphone
Measuring Amplifier

Model Serial No. Cert. No. Due Date
33210A MY48017076 E1-0009-23 07-FEB-24
335118 MY52302742 CF-0010-23 07-FEB-24
33461A MY53220104 CEL.BP 3070266 13-FEB-24
33461A MY53220076 EEL.BP 29/0266  13-FEB-24
34461A MY60024273 EEL.BP 3140266  14-TEB-24
MAT-1070 62100114 EF-0011-23 08-FEB-24
4180 2977500 AA-1001-23 14-FEB-24
NA-42KAl 34560495 AA-3002-23 14-FEB-24

2. This result of culibration was found sceurate as shown on date and place of calibration (or this calibrated ilem only.

3. This cerlificale is traceable w the internationyl system ol unit maintained al ©

3,1 National Institute of Metrolopy (Thailand).
3.2 Thailand Institute of Scientific and Technological Rescarch (11STR),

7 LT -

SITHIPORN ASSOCIATES C

CALIBRATION LABORATORY

AB1~45W1 % vt Bood Bung
Tol 162433 8331

s, Brngphet, Banghek, 10703 Thetard
Emoil: calinratien@sithiphorn com

O, LTD.
SITHIPORN;

associales.

NICTEATS 37025
CALIERATION 0134

Ceri, No. : ACL24094
Joh No. : VC6TACOHO58
Poges 408
Hesult of ealibration :
1. Absolute sensitivity
Relerence Measured Acceplance
Acouslic Signal Value Deviation Limit
(dB) (dB) (dB) (dB |
93.9(93.98) 93.8 0.0 0.3

2, Sclf-generated noise
2.1 Nonual test

Measured Value
{dB)

14.8

2.2 The micraphone of the sound level meter was replaced by clectrical signnl input deviee,

Frequency Measured value
Weighling {dB)
A - weight 12,0
C - weight 154
Flat 24.1

3. Acoustical signal tests of freque

ncy welghlings

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

Frequency Deviation from various [requency weighting response curve (dB)
(liz) . . Acceplance
ar Coweight A-weight o
Limits
125 0.4 0.4 0.4 i1.5
1000 0.0 0.0 0.0 =10
000 0.7 0.8 0.7 +5.0

7 ot -

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4514511 S “inthorn Road, Bangbumni, Bangplud Bangkok. 10700 Thailand
Tol 46624338331 Emaii calibration@saithiphorn.com

SITHIPQRN
associates
NSO TR TS EROTS
CALIBRATION 030

Summary of Measurement Result ;.

Cert. No. : ACL24094
dob No, : VC67ACO0D58
Peges  : 3ofB

Uncertainty Maximum-permifted
Parameter uncertainty of
(uB) y
measurement (dB)

1. Absolule sensitivity 0.2 N/A

2, Self-generated noise 0.2 N/A

3 ical sipmal tests of freqy y hti)

125112 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 0 4 kHz 0.3 0.6
Far >4 kHz to 10 kHz 03 0.7
Tor> 10 kl1z 1o 20 kHz - 1.0

5. Frequency and time weiphtings at | kHz 0.2 0.2

6, Long - term stability 0.1 0.1

7. Level linearity on the referenee level ranpe 02 0.3

B, Level linearily ineluding the level range control 02 0.3

9. Tone burst respanse 02 0.3

10, Preak C sound level 02 0.35

11. Overload indication 0.2 0.25

12, [igh level stability 0.1 0.1

_nhke
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN, o=
451-4511 Sinnthorn Road, Bengbumrd, Bangplud Bangikak, 1070€ Thaitund associatles 3
Tel +£3 2433 6331 tmal . colbraticn@;itliphorn com ?:J:L"’..;Jﬂiﬁ
T Cert. No. : ACL24094
Jub No. : VCGTACODSE

4. Electrical signal tests of frequency weightings

Weighting nenvork response with relative i | kllz

Pages @ Sof8

Frequency Devialion {rom various frequency weighting response curve (dB)
fHiz} Flat C-weight A-weight Mr.qu.;r.\:c
Limils
63 0.0 0.0 0.1 12,0
125 0.0 0.1 0.0 *1.5
250 0.0 0.0 0.0 115
300 0.0 0.1 0.0 *1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings ut 1 kHz
5.1 Frequency weightings at | kllz
Anticipated | Measured | Devisted | Aceeptance
Freguency Vatue Value Vahie Limits
Weighting (dB) (dB) (4B} (dB)
A - weight 94.0 94,0 00 +0,2
C - weight 54.0 91.0 0.0 +02
Flar 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipaned Measured Deviated Acceptance
Frequeney Valus Value Value Limirs.
Weighting 1dD ¥ 1dB} (dB} 1dB )
Fas| 94.0 94.0 0.0 +0.1
Slow 94,0 4.0 0.0 4 0.1
Leg 94.0 94.0 0.0 +0.1
6. Long - (erm stability
SLA Dasplay | SLM Display Dewviated Accepznee
Freyuency at initial w final Value Limits
Weighting 1dB ) (dB) 148} (dn)
A - weight 94.0 94.0 0.0 03




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirnthorn Rend Bongbummu, Bangplud Bangkok, 16700 Thailand
Tel «66 2433 8331 Ema colibrotion@sitiphorr com

SITHIPORN)

associates

NV TISTIS 17O
CAUREATION 235t

7. Level linearity on the reference level range

Cert Nu. : ACL24094
Job No. : VC67ACOUSE
Puges  : 60fR

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

421-451/: Sirinthorr Read Bangbumru Bangpiuc Bangkok, 10700 Thoiland
1ol # 624398330 [ma calbraton@utipriorncom

SITHIPORN,

associates

Amnzicipated Measaised Deviated Acceptancy
Valuc Value Valug i
{dB ) (dB} i dB b
137.0 1370 0.0
136.0 136.0 0.0
135.0 135.0 0.0
1340 134.0 0.0
133.0 135.0 0.0
132.0 132.0 0.0 )
131.0 1310 0.0 =1Ll
129.0 129.0 0.0 : L1
124.0 124.0 0.0 = 1.1
119.0 119.0 0.0 = 1.4
114.0 114.0 0.0 =11
109.0 109.0 0.0 =1.1
104.0 104.0 0.0 =11
99.0 99.0 0.0 =11
94.0 94.0 0.0 = L1
85,0 89.0 0.0 i 1.1

84,0 84.0 0.0 = LI
790 79.0 0.0 = L1
74.0 74.0 0.0 =Ll
69.0 69.0 0.0 t 1.}
64.0 64.0 0.0 v 1.1
59.0 59.0 0.0 = L.}
54.0 510 0u x L1
49.0 49.0 1.0 z 1.l
44.0 4.0 0.0 =11
390 390 0.0 A
34.0 34.0 00 [0
300 300 0.0 Ll
29.0 29.0 0.0 + L1
280 28.1 0.1 + L1
27.0 27.1 0.1 1.0
26.0 26.2 0.2 = 1.l
250 25.1 0.1 AN |
72 Al

NSTTISITIS 17025
CAURRATION SYRE

=

LL. Overload indication

Cerl. No. : ACL24094
dobNo. : VC67AC0058
Pages  : 8of8

Measured valuc ( dB ) Deviated Acceplance
Pasitive Negative Vaolue Limits
onc-half cycle | one-half evele (dB) (4B}
898 89.6 -0.2 =15

12, High level stability

SLM Dusplay | SLM Disploy Deviated Acceplance
Frequeney at initial at final Value Limits
Weighting (dB ) (dB ) 1dB ) {dB)
A - weight 137.0 137.0 0.0 0.3

The reporied uncertninty is based on a standard nneertzinty meltiphed by coverage faclor & - 2

| ol

or any valuz (ollowing calc prov.ding a tavel o’

End of Calibration Cerlilicate

y 95 %,

SITHIPORN ASSOCIATES CO., LTD,
CALIBRATION LABORATORY

451-451/i Sinnthorn Rood Bsngee e Bangplud Langkok, 10700 Thailand
Tol. +66 2433 0331 Eral: colarstion@sithiphern com

SITHIPORN;
associates -

NSCTISETIS 17025
CAUBRATION 019

8. Lovel Jincarlty including the level range control

Cert. No. : ACL24094
Job No.  : VC67AC0058
Pages : 70f8

Anlicipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB ) (dn) (dB)
Aulo 94.0 94.0 0.0 =11
9. Tone burst response
Time Tone burst Anticipated Measured Devialed Acceplance
— duration, Th Cycle Value Value Value Limits
ght
cghting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5:-50
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.1 0. 1.0
Slow 2 8 108.0 108.0 0.0 1.5:-50
200 00 127.6 127.6 0.0 =10
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 ol cyele Aniicipated Measured Deviuted Acceplance
in Value Value, Lepeak! Value Limits
1esl sipnal {dB) (dB) (dB) {dn)
Continuous 133.0 133.0 0.0 +3.0
Onc 136.4 136.3 -0.1
0, 0 |
Number of eycle Anlicipated Measured Deviated Acceplance
in Value Value Value Limits
tes| signal (dB) (dB) (dB ) (dB)
Continuous 133,0 1329 0.1 =20
Positive hall cyele 1354 135.1 -0.2 2.0
Negntive half evele 135.4 135.1 0.3 20

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-421/1 Suinhorn Read 3orgbumny Aargpiud Nargkok. 10700 Thuilard
Tul +66 3233 0320 Errc I olibrationg sithighom com

. S A

Skt -

SITHIPORN;

Cert. No. : AC1.24073
Pages  :  Jof8

Calibration Certificate

Equipment ¢ SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphonc UC-52 / Preamplifier N1-24
Serial No.: 01122579/172172 774022
1D No.: RYG_FS001R
Condition As Found : GOoD
Cuslomer : ALS LABORATORY GROUP (THAILAND) CQ,, LTD.
104 PHATTHANAKAN 40, PIIATTIIANAKAN ROAD,
KIIWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,
Laocation : = ’
Ambient Temperature ; {230 +3) °C ﬂwb/m?
Pressure : (1013 23) kPa
Relative Humidity : {50.0 £20) %

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Nathakom Pisutpaisan

7 L -

{ Thanakul Peichurai )

This certificate is issued in accordance with the requirements ol ISOAEC 17025 standard, may nol be reproduced

other than in full, except with the prior wrinen approval ol the head of Calibration Laboratury.




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN

SITHIPORN, |
45F451{1 Sinnthorn Road, Bongbumru, Bangplud, Bangkek 12700 Thaiand associates 451-281/1 Sinnthorn Road, Bongbumru, Bongpiud, Bangkok 107C0 Thaiiana associates ’)‘ E Ay
Tel, <56 2433 8331 tmail: calibration@sithiphorn com :cu::r‘;::'v: Tel ~58 7433 8331 €mail : colibration@siti-ipharm com :;‘;i:‘::z“'ﬁ
Cert. No. : ACL24073 Cert. No, ;: ACL24D73
JobNo. : VC67TAC0054 Job No. : VC6TACOD54
Pages . 20r8 Pages  : 3of8
Calibration Procedure : CP-AC-0]
Summary of Measurement Result :
Calibration Method :
This equipment was calibrated by follaw un 1EC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permltied
The SLM had tests to Acouslical and Electrical signal wests of frequency weighting with Ancchoic chamber and Relerence Parameler uncertainty ol
Standard Instruments. B) measurement (dR)
Tar 1ests results of each ilems were made by observalion of cach Instruments display and also with SLM's display. 1. Absolute sensilivity 0.2 N/A
2. Sell-generated noise 0.2 N/A

Condition of this resull of calibration :

3.A tical sigmal (ests of

1. Reference Smndard instruments :

125 Hz, 03 0.6
Jostrument Moadel Serial No. Cerl, No, Duc Date 1000 Hz 03 0.6
Waveform Generatar 33210A MY48017076 EF-0009-23 07-FEB-24 8000 Hz 0.3 0.7

Waveform Generator 335118 MY52302742 LF-0010-23 07-FEB-24 4. Electrical signal tests of frequency weightings
Digital Multimeter 334614 MY'53220104 EEL.BP 30/0266  13-FEB-24 For 10 Hz10 4 kHz 0.3 0.6
Digits] Multimcter 33461A MYS32200%6  FELBP 29/0266  13-FEB-24 For> 4 Kz 10 10 kHz 0.3 0.7
Digital Multimeter 3H61A MYG60024273 EEL.BP 3140266  14-FEB-24 For> 10 kHz 10 20 kHz 3] 1.0
Programmable Auenuator MAT-1070 62100114 EF-0011-23 08-FEB-24 5. Frequency and lime weightings at 1 kllz 0.2 02
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24 6. Long - tenn stabilily 0.1 0.1
Measuring Amplificr NA-42KAl 34560495 AA-3002-23 14-FEB-24 7. Level lincarity on the reference level range 02 0.3
S - . . Level lincarity includi | rol 02 03

2. This result of calibration was found aceurate as shown ar date and place of enlibration for this calibrated item only. Sill.cvel lincarity Including the level range contol
- - N - - e 9. Tone burst respanse 0.2 0.3

3. This certificate is raccable to the inlernational sysiem of unil mainiained al @

10. Peak C sound level 0.2 0.35
3.1 National Institute of Mctrology (Thailand). | L. Overload indication 02 025
3.2 Thailand Institute of Scientific and Technalogical Research (11STR), 12. High Jevel stzbility 0.1 0.1

7 B B _ _ = el -

SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN) = CALIBRATION LABORATORY . ?J -SI-DHC ! stOCSR N
o e Sss0cTaies- (o8 S o e il T

Cert. No. : ACL24073
Job Nu. : VC67ACOD054

Cerl. No, : ACL24073
Job No. : VC67AC0054

Pages @ Sof8
Pages  : 40r8 4, Electricul signal tests of frequency weightings
Weighting network response with relative o 1 kHz,
Result of calibration ;.
Frequency Deviation from various frequency weighting respense curve (dB)
1. Absolute sensitivity (Hz) = il aowiite Ac«.w-aﬂc\'
Reference Measured Acceplance Limits
Acoustit Signal Value Deviation Limit 63 0.0 0.1 0.0 *20
(dB) (dB) (dB) (dB) 125 09 00 00 =5
93.9 (93.98) 93.9 0.0 203 il o0 00 03 1.8
500 0.0 0.0 -0.1 115
1000 0.0 0.0 0,0 1.0
2. Sclf-generated noisc 0 7 — = =
aliNomalics! 4000 0.0 0.0 0.0 +3,0
Measured Value 8000 0.0 0.1 0. £3.0
(dB)
16.6
5. Frequency and time weightings at 1 kllz
2.2 The microphone of the sound level meter was replaced by elecirical sigmal input device, 5.1 Frequency weighlings at 1 K1z
Frequency Measured value Anticipated | Measured | Deviated | Acceptance
Weighting (dB) Frequency Value Value Valie Limits
A - weight 12z Weighting (dB) (dB) (d8) (dy)
C - weight 92 A - weight 94.0 94.0 0.0 =02
nn 5.9 - weight 4.0 94.0 0.0 =0.2
Flat 94.0 94.0 0.0 =02
3. Acoustleal signal lests of frequency weightings e T
Meter free-ficld acoustic respanse at a level of 84 dB
Anticipated | Measured | Deviated | Aceeptance
Frequeney Deviation from varions frequency weighting response curve (dBY Frequency Value Value Value Limits
(Hz) . Acceptance Weighting (dB} (dB) (dB) (dB)
Flat C-weight A-weight .
Limits Fast 94.0 94.0 0.0 +0.1
125 02 02 0.2 +1.5 Slow 94,0 94.0 0.0 40,1
1000 0.1 0.1 0.1 11.0 Leq 94.0 94.0 0.0 +0.1
8000 33 34 34 =5.0
6, Long - term stabillly
SLM Display | SLM Displiy | Deviated | Acceptance
Frequency at final Value Limits
Weighting (dB}) idB ) 1dB )
A - weight 94.0 0.0 +03




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

431-431/1 Simntharn Rood Runglumne Rongplud Dangkok, 10700 Thailand associates \ "
Tol +8242328331  Emoi calibration@sithiphorn cam WAE-TIT 1
CALMEATION 313

: ACL24073
3 VC6TACO054
: 6ofB

7. Level linearlty on ilie reference level range

Anticipand Measured Deviated Acceplance
Value Value Value Limits
(dB} (dB} (dB} (dB)
1370 137.0 0.0 + L1
1360 136,0 00 £ 1.1
135.0 1350 00 = 1.1
134.0 134.0 0.0 + 1.1
133.0 133.0 00 EA
132.0 1320 0.0 + 1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 1.0
124.0 124.0 0.0 =1l
119.0 11%.0 0.0 =1l
114.0 114.0 0.0 = 1.1
109.0 109.0 0.0 z 1.1
104.0 104.0 0.0 = .1
99.0 99.0 0.0 =11
94.0 94.0 0.0 = 1.1
89.0 89.1 0.1 =Ll
840 841 0.1 = 1.1
9.0 75.0 0.0 2.1
74.0 74,1 0.1 11
69.0 69.1 0.1 =11
64.0 64.0 0.0 11l
590 59.1 0.1 +1.1
54.0 54.0 0.0 1 1.1
49.0 49.0 0.0 411
44.0 44.0 0.0 (A
39.0 390 0.0 + 1.1
4.0 34.0 0.0 +1.1
300 30.0 0.0 11

29.0 0.0 10,1
27.9 0.1 % 1.1
27.0 0.0
259 11
249 0.1

-

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,

£G1-461/1 Sifinthorr ond, Banghumru, Bungplue, Banghok 1376C Thal and associates

lel -68 2433 6331 Emol ca ibraton@sitliphorn corr NBCTIRTI LIRS
EALIBRATION 0134

Cerl. No. : ACL24073
Joh No. : VC67AC0054
Pages : Bof8

11. Overload indication

Measured value ( dB } Deviated Acceplunee
Pawsitive Negative Value Limils
ene-half evele | onc-half cycie (dB) (dB)
89.5 89.5 0.0 £1.5

12. High level stability

SLM Display | SLM Display |  Deviaied Acceptuniee
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB )
A= weight 137.0 137.0 0.0 203

The reported uncerainty is based on a standard uncertainty multiplied by coverge fuctor &

or any value following i iding  Javel of of approximately Y5 %

End of Culibration Cerlificate

> LA

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN

45k 451/1 $irnthorn Rood Bengbumru Bangplud Sangkok 1070€ Thailana associates

Tal 4G 2433 8331 Email : calibration@sithiphom com NSCTERTIS 102
CALIBRATION B¥34

Cert. No. : ACL24073
Job No. : VCE7AC0054
Pages : Tof8

B. Level lincarlty including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
{dB) (dB} (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone bursi response
Time Tone hurst Anlicipated Measured Deviated Acceplance
duration, Tb Cyele Value Value Vulue Limits
Weighting (ms) (dB) (48) (dB) (4B)
0.25 1 108.0 107.9 -0.1 1.5:-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 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
SEL 2 B 108.0 108.0 0.0
200 800 128.0 12,0 0.0
10. Peak C sound level
Number of cycle Anticipaled Mcusured Deviated Aceeptance
in Value Value, Lepeak Value Limits
Lest signal (dB) (dB) (dB) (dB)
Continuous 133,00 133.1 0.1 +£3.0
Onc 1364 136.4 0.0 +3.0
Number of cycie Anlicipatcd Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB ) (dB ) (dB) (dB)
Canlinuous 133.0 133.1 0.1 £2,0
Posiiive half eyele 135.4 1353 0.1 +2.0
Negative half cycle 1354 1353 <0.1 +2.0
o 7 At
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Modecl : NL-42 / Microphone UC-32 / Preamplifier NH-24

Serial No.: 01122607/ 145554 /34373

ID Nu.: RYG_FS0019

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (TIJAILAND) CO., I.TD.

104 PIIATTHANAKAN 40, PHATTHHANAKAN ROAD.
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAIL.AND,

Location : . o e
Ambient Temperature : (230 £3) °C /’/!’Z‘/ﬁ’"ﬂ /2
I'ressure : (1013 43) kPa

Relutive Humidity ; (500 £20) %

Received Dale : 11 JANUARY 2024

Calibration Date : 22-24 JANUARY 2024

Date of Issue : 24 JANUARY 2024

Callbrated by : Nathakomn Pisutpaisun

Approved by : 7_ W\_

(  Thanakul Petchursi )

This centificote is issued in accordance with the reyuirements o ISOAEC 17025 slandard, may not be reproduced

other than in full, except with the prior witten approval of the head of Calibration Laboratory,
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Culibration Procedure :

Calibration Mcthod :

CP-AC-01

Pages

This equipment was calibrated by follow on 1EC-61672-3 (2013} Stendard for sound level meter (SLM).
The SLM had tests to Acoustical and Eleetrical signal lests of frequency weighting with Anechoic chamber and Reference

Stendard Instruments.

For 1ests results of cach ilems were mude by observalion of each Instruments display and also with SLM's display.

Condition of this result of calibration :

L. Reference Standard Instruments :

Instrument Maodel Serial No, CerL No, Due Date
‘Wevelorm Generator 33210A MY4B017076 EF-0009-23 07-FEB-24
Wayeform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Mullimeler 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Muldmeler 33461A MY53220076 CCL.BP 29/0266  13-FI:B-24
Diyital Mullimeter 34461A MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 LF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

2, This resull of calibration was found accurate as shown on dae and place of calibrution for this calibrated ilem only.

3, This centificate is traceable (o the intemational system of unit maintained ot :

3.1 Nationu] Tnstitute of Mewrology (

Thailand),

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

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45F451/1 Sirnthern Road, Bangbumru, Bangphud, B
Tol <56 2433 833 €mail; colbration@sil-iph

angkok 10700 Thailond
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SITHIPORN;
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CALIMLATION £33
Cert. No. : ACL24074
Job No. : VC67AC0054
Papes 408
Result of calibration ;.
1. Absolutc sensitivity
Reference Mensured Acceplunce
Acouslic Signal Value Devialion Limit
(dB) {dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Sell-generated noise
2.1 Normal Lest

Measured Value
(dB)

17.0

2.2 The microphene of'the sound level meter was repluced by electrical signal input device.

—

Tol, +68 2433 8331
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CALIBRATION LABORATORY
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Pages : 3af8

summary of Measurement Result ;.
Uncertainty Maximum-permitied
Parameler uncertainty of
(dB)
meesurement (d8)
1. Absolule sensitivily 0.2 N/A
2. Scll-generaled noise 0.2 NA
3.A tical signal tests of freq y weighti
125 He 03 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of [requency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
Tor > 10 kllz 10 20 kHz - 1.0
5. Frequency and (ime weighlings wt 1 kHz 0.2 02
6. Long - tenn stability 0.1 Gl
7. Level linearily on the reference level range 0.2 03
8. Tevel ligearity including Lhe leve! range control 02 03
9. Tone burst response 0.2 0.3
10, Peak C sound level 02 035
11, Overioad indication 02 0.25
12, ITigh level stability 0.1 0.1

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 Simnthom Road, Bongbumiu, Bangplud, Bangkok 10700 Thallung
Email. calibravon@sithiphom com

associales

SITHIPORN) p\‘_

4. Elcctrical signal tests of frequency welghtings

Weighting network response with relative 1o 1 kHz.

: ACL24074
1 VC6TACO054
Pages : Sof§

Frequency Mensured value
Weighling (dB)
A - weight 10.8
C - weight 17.0
Tlm 227

3. Acouslicul slgnul tesis of Irequency welghtiogs

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

Frequency Deviation from various {requency weighling response curve (dB)
{Hz) ) . Acceplance
Flot C-weight A-weight -
Lirits
125 04 0.4 04 +].5
1000 0.0 0.0 0.0 =10
R000 1.4 -1.4 -1.3 +5.0

Frequency Deviation from various frequency weighling response curve (dB)
(He) . . Acceptanee
Flat C-weight A-weight L.
Limits
63 0.0 0.1 0.0 +2.0
125 0.0 0.1 0.0 1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 20
4000 0.0 0.1 0.0 +3.0
3000 0.1 0.1 0.1 +5.0
5. Frequency und time weightings al ) kHz
5.1 Frequency weightings al 1 kHz
Anlicipoted Masured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB} (dB) (dB) (dB)
A - weight 94.0 54.0 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 a1 1 kHz
Amticipated | Measured Deviated | Acceplance
Frequeney Value Value Value Limits
Weighting (dB) (dB} (dB) (dB)
Fast 94.0 94.0 0.0 0.1
Slow 94,0 94.0 0.0 =01
Leq 940 94.0 0.0 =0,
6. Long - {erm stubilily
SLM Display | SLM Display Deviated Aceeptance
Frequency al initial at final Value Lumits
Weighting (dB) (dB) (dB) (1dB)
A - weight 94.0 94,1 0.1 =03
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7. Level lincarity on the refercnce lovel range 8. Level lincarity including the level range conirol
icipated i Devi A
Anticipated | Mensured | Deviated | Aceeplance antieipaiedlif] - Measured i coeplance
Value Value Valse Limits Range Value Value Value Limits
(dB) (dB) (dB ) (dB) (di3 ) (dB) (dB) (dB)
137.0 137.0 0.0 £1.1 Auto 94.0 94.0 0.0 £1.1
136.0 136.0 0.0 + L1
135.0 135.0 0.0 + 1.1 9. Toue bursl response
1340 1340 00 1.1 lime Tonc burst Anticipated Mcosured Devialed Acceplance
1330 1330 %0 11 duration. Tb | Cycle Value Value Value Limits
132,0 132.0 00 +1.0 Weighting e (dB) (4B) (a8)
:;;'z :;' ) £:0 =1 025 1 108.0 108.0 0.0
] 9.0 0.0 £1.1
Fast 2 [ 117.0 117.0 0.0
124.0 124.0 0.0 41,1 S = o — ]
119.0 119.0 0.0 il £ £ o
2
1140 1140 0.0 NE Slow = B 108.0, 1089 %
1090 1090 00 T 200 800 127.6 127.6 0.0
1040 041 Y T 0.25 1 99.0 98.9 -0.1
99.0 9.0 0.0 Y] SEL 2 g 108.0 108.0 0.0
94.0 94.0 0.0 11, 200 800 128.0 12§.1 0.1
89.0 9.0 0.0 + 1.1
84.0 84.0 0.0 £ 11 i
= =) = i 10, Peak C sound level
240 30 20 il Number of cycle Anlicipaied Meusurcd Deviated Acceplance
820 520 20 25l in Value  |Value, Lepeak|  Value Limils
! . ] 1 .
£&0 Sl 00 &l test signal (dB) (dB) (dB) (dB)
59,0 590 0.0 £ 1.1 .
Continuous 133.0 133.0 0.0 3.0
540 54.0 0.0 £ 1.1 ;
T T o ) One 1364 135.7 -0. £3.0
4.0 44.0 0.0 + 11
39.0 390 0.0 T Number of cycle Anticipated | Mensured Deviated | Acceplunce
34.0 34,0 0.0 2 1.1 in Valuz Value Value Limits
300 30.0 0.0 x1,] test signal (4B ) (dB ) (dB) (dB)
29.0 29.0 0.0 <11 Conlinuous 133.0 133.1 0.1 2.0
280 280 0.0 111 Posiuve half cycle 135.4 135.2 0.2 42,0
27.0 27.0 00 1.1 Negative half cycle 1354 135.2 -0.2 220
260 26,0 0.0 +1.1
250 250 0.0 1,
LA »
SITHIPORN ASSOCIAT! SITHIPORN ASSOCIATES CO., LTD.
CIATES CO,, LTD. SITHIPORN
c CALIBRATION LABORATORY Bt
ALIBRATION LABORATORY :
o SITHIPORN, 4414531 Sintrorn Rood, Langbu i, Cenyplud, Gangtok 10700 Traiking
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Tol {66 24338231 Emai cailbrotion@s: hipherr.com NSC131 115 17025
= CALIBAATION B4
Cert. No. : ACC24008
Cerl. No. : ACL24074 Pages  : 1013
JobNa. : VC67AC 3 H :
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sges  : §of§
11. Overload indication Equipment : SOUND CALIBRATOR
Manufacturer ¢ RION
Measured value ( dB ) Deviated Acceptance Model : NC-75
Posilive Negalive Value Limits Serial No.: 35002736
onehalf eyele | ope-half cycle (dB) (dB) 1D No.: RYG_I'S0496
89.5 89.5 0.0 =15
12, High level stability Condition As Found : GOOD
Y : : = £ : ALS L. TORY P (TH D) CO..LID.
SIM Display | SLM Display | Devimed pRE Customer LS LABORA OR’\ GROUI (T.I}AIL:\'T\l ) CO.. LID.
Frequency T - 104 PHATTITANAKAN 40, PHATTHANAKAN ROAD.
Weighiin at final Vidue Limits KIIWAENG PHATTHANAKAN, KHET SUAN LUANG,
2 (dB) (dB) (dB) (dB ) BANGKOK, 10250 THAILAND.
A - weight 137.0 137.0 0.0 0.3

Lacation : . :h'fmﬁz-w ‘P

Ambient Temperature ; (230 13) ¢ .

Pressure : (1013 +3 ) kPa i'g_' -
The reported uncenainty is based on u standard uncertainty mulliplied by coverge factor & Relative Humidity : (500 120 ) Y \ “‘/

orany value following caleulation,providing a lavi

/]
el of confideace of upproximarcly 95 % 1571/ in

End of Calibration Certificute

Received Date :
Calibration Date :
Date of Issue ;

Calibrated by -

Approved by :

Ihis cenilicute i

19 JANUARY 2024
26 JANUARY 2024
29 JANUARY 2024

Nathakemn Pisutpaisan

TR

{ Thanakul Peichurai )

ucd in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced

oflier thur in full, exeuept with the prior wrilten upproval of the head ol Calibrtion Labaratory
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Calibration Procedure : CP-AC-03
Result of calibration ;.
Calibration Mcthod :
This equipment was calibrated by follow on IEC-60942-2003 Standard, 1. Saund pressure level
The sound pressure level, [requency and total distortion of the svund calibrator was mensured using Lhe reference
microphane, Specilied sound Measured Deviated Acceplance
pressuie level value value Uneertainty limit
(dB) (dB) (dB) (dB) (dB)
Condition uf this result of calibration : 94 93.98 -0.02 0.14 040
I. Reference Siandard Instruments @
Instrument Model Serial No. Cerl. No. Due Date
¢ 230274 F-0010- -FER-2
Waveform Generator 335118 MY52302742 EF-0010-23 07-FFB-24 2. Frequency
Digilal Multimeler 33461A MY33220104 EEL.BP 30/0266 13-FER-24
Digital Multimeler 33461A MY53220076 FEL.BP 3040267 13-TEDR-24 Soecified 5
Digital Multimeler 33461A  MY60024273  EFLBP31/0266  |4-TEB-24 pecifie Meusured | Deviated Acceplance
Programmable Atienuator MAT-1070 62100114 EF-0011-23 08-FEB-24 Frequency value value Uneertainty limit
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24 (Hz) {ilz) (%) (%) {%)
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14-FEB-24 1000 1000.0 0.0 0. 10
Audio Analyzer AVR-3360A V744B6069 EF-0012-23 |C-FEB-24
2. This result of calibration was found accuraic as shown on date and pluce of calibration for this catibried ilem enly.
3. This certificatc is maceable ta the i I system of unil al: 3. Total disturtion
.1 ioni itute ry i 3 - ==
i Taational nstiuiz.offMeunlors,(ellanc) [ Meswredvalue (%) | Uncerainiy (%) | Accepace fimit (%) |
3.2 Thailand Institne of Scientific and Technological Research (TISTR).
053 | 0.10 10 |

The reported uncenainty is based on a standard uncenainty muliplied by coverage lactork ~ 2
or any vahie following providing a lavel of confidence of ly 95 %
End of Culibralion Certilicate
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN) CALIBRATION LABORATORY SITHIPORN, R -

451-45)/1 Sinnthorm Road, Bangbur ru Gongplud Eangkok 10700 Trailang 451-251/) Sitinthorm Rogg Bengbumry Bargplud Bargkes 19700 Ihatand

associates -

5 o
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Cert. No, : ACL24007 o :VD' : A'CL24007
Pages Tor8 :::e: = \zi?:Acom
. . . 7 . i
Callbratlon Cel‘tlficate Calibration Procedure : CP-AC-01
Equipment : SOUND LEVEL METER Calibration Method :
Munufaciurer ; RION Ihis equipment was calibrated by fallow on 1EC-61672-3 (2013) Suindard for sound level meter (SLM).
Model ; NL~42/ Microphone UC-52 / Preamplificr NH-24 The SLM had tests 10 Acaustical and Elcetrical signal tesis of frequency weighting with Ancehoic chamber and Reference
Serial No.: 01173609 /172170 /74021 Standard Instuments,
ID No.: RYG FS0388 For tests resulls of each ilems were made by obserntion of each Instruments display and also with SLM's display.
Ceondition of this result of calibration :
Condition As Found ; GOOD L. Reference Standard Instruments :
Inglrument Mode) Serial No, Cert No. Du Date

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. Waveform Generalor 332104 MY48017076 EIF-0009-23  07-FEB-24

104 PHATTHANAKAN 40, PHATIHANAKAN ROAD, Waveform Generator 33511B MY52302742 EF-0010-23 Q07-FEB-24

KHWAENG PHATTHANAKAN, KIIET SUAN LUANG, Digital Multimeter 33461A MY53220104 CCL.BP 300266  13-FEB-24

BANGKOK, 10250 THAILAND, Diyital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24

Digital Multimeter 34461A MY60024273 CEEL.BP 31/0266  14-FEB-24
Location : p P Progrmmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Ambient Temperature (230 :3) «¢ ro b ¥ Condenser Microphone 4180 2977900 AA-100123  14-FEB-24
Pressure : (1013 =3 ) kP Measuring Ampli ficr NA~2KAL 34560495 AA-3002-23  14-FEB-24
Retative Humidi {50.0 £20 ) Yo
2. This resubi of calibration was found accurate as shown on date and place of calibrtion for this calibrated ilem only,
Reecived Date : 19 DECEMBER 2023 3. This centificate is traccable 1o the i syslem of unit at:
Calibration Date : 05-08 JANUARY 2024 3.1 Notional Institute of Merrology (Thailand),
n . ' 202
Date of Issue ¢ 09 JANUARY 2024 3.2 Thuiland Institate of Scientilic and Technological Rescarch (TISTR),
Calibrated by : Nathakorn Pisutpaisan
Approved by :
?‘ .
( Thanakwl Petchurui )

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

ather than in full, except witl the pAvr writien approval of the head of Calibration | aboratory.




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451451/l Sirinthorm Road, Dar gtuereu, Bangplud, Bangkok. 10700 Thailond

SITHIPORN/

associates

Yal. +66 2433 2331 Imail: ca sration@sithiphorr.com ;‘:m::
Cert. No. : ACL24007
Job No. : VC67AC0044
Pages : 308
Summnary of Measurement Hesult ;.
’_ Uncertainty Maximum-permitted
Paramcler uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 NA
3. Acoustical signal tesis of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Flz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kliz 0.3 0.6
For >4 kHz 1o 10 kHz 0.3 0.7
For > 10 kHz Ia 20 kilz 1.0
3. Frequency and lime weightings a2 1 kHz 0.2 02
6. 1.ong - term sabiliry 0.1 0.1
7. Level lincarity on the reference level range 0.2 0.3
8. Level lineasity including the level range contral 0.2 0.3
9. Tonc burst respanse 02 0.3
10 Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12, High level stability 0.1 0.1
5 ASl -
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,

<51-45)/1 Sirinthar) Roag, Bar
Tol +66 2435 3331 Emei

4 Bongplud, Bongkok, 10700 Thailo
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NSCTISI TIS 17025
CAUBRATION 039

4. Elcetrical signal tests of Frequency weightings

Weighung neiwork response with relntive 1 1 kHz,

Cert No. : ACL24007
JobNe. : VC67ACOM4
lages  : 50r§

Frequency Deviation from various frequency weigliing response curve (dB)
(Hz) i ; . Acceptance
Flau C-weight A-weight -
Limils
6 0.1 0.1 0.0 +2.0
125 0.0 0.0 00 +1.5
250 0.0 0.0 0.0 =15
500 00 0.0 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 3.0
3000 00 0.1 0. +5.0
5. Frequency aud time weightings at 1 KiLz
5.1 Frequency weightings at 1 kHe
Anlicipated Meusured Deviated Acceplance
Frequeney Value Value Value Limits
Weighting (do) (dB) 1dB ) (dB)
A - weight 94,0 94.0 0.0 %02
C - weight 94.0 940 0.0 +0.2
Flat 940 9.0 0.0 +0.2
5.2 Time weighting at 1 kIlz
Anucipaled Measured Dievinted Acceplance
Freyuency Value Value Value Limils
Weighling (dB) (dB) (dB} (dB)
Fost 94,0 9.0 0.0 + 0.1
Slow 94.0 94.0 0.0 20
Ley 94.0 94.0 0.0 0.1
6. Long - (erm stability
SLAM Display | SLM Display | Deviated | Aceeptance
Frequency at initial at final Valus Limits
Weighting (dB} (dB) (dB) (dB )
A = weight 4.0 94.0 0.0 +03

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451451/t Sinnthorn Road. Bangbumru, angatid Bonghok 10700 Thalland
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Resultof calibration :
1. Absolute sensitivity
Relerence Measured Acceptance
Acouslic Signal Value Deviation Limit
(dB) {dB) {dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-gencrated noise
2.1 Normal lest

Measured Value
(dR)

15.1

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

Frequency Measured value
Weighting (dB)
A - weight 13.4
C - weivht 19.9
Flat 25.3

3. Acoustical signul tests of frequency weightings

Meler free-field avoustic response at a level of 84 JB

Frequeney Deviation from various frequency weighting fesponse curve (dB)
(Hz) ; . Acceplance
Flu C-weight A-weight ol
Limits
125 0.3 0.3 0.3 % 1.5
1000 0.} 0. 0.1 +1.0
8000 0.8 0.9 0.9 5.0
> AL -
SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY SITHIPORN, .
451-451/i Sinthom Pood Bangbumru farqoelud Bangkok 10708 Thadond associates
Tol. +66 2433 331 Email : calibration@sith Sliorm.com 2::;‘5':\‘;‘;:?
o Cert, N, : ACL24007
Job No, : VC6TACO044
Pages  : 608

7. Level linearlty un the reference fovel range

Anticipated Measured Deviated Acceplance
Value Value Valiie Limits
(dB (dB) (4B ) (dB)
137.0 137.0 0.0
116.0 136.0 0.0
135.0 135.0 0.0
134.0 134.0 0.0
133.0 133.0 0.0
1320 132.0 0.0 .
131.0 1310 0.0 = 1.1
129.0 129.0 0.0 = L1
124.0 124,0 0.0 2 1.1
119.0 119.0 0.0 =11
1140 14.0 00 <11
109.0 109.0 0.0 4Ll
104.0 104.0 0.0 + 1.1
99.0 95.0 0.0 = 1.1
4.0 4.0 0.0 1.1
89.0 89.0 0.0 i1
84.0 8.0 0.0 (98]
79.0 7.0 0.0 1.1
740 74.0 0.0 1.1
69.0 69.0 0.0 2L]
64.0 64.0 0.0 L0.1
59.0 59.0 0.0 i 1.1
54.0 540 0.0 a b
490 49.0 0.0 1.1
4.0 44,0 0.0 =11
390 35.0 0.0 £ 1.1
34.0 34.0 0.0 i
300 300 0.0 z 1.1
29.0 290 00 =11
28,0 28,1 0.1 111
270 27.1 0.t + 1.1
26.0 26.) ol 1.1
250 2541 [N FAN
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8. Level linearity Including the level range control

Anticipaled Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (uB) (dB) (dB)
Aule 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplance
durution, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 1079 -0.1 1.5:<5.0
Fast 2 8 117.0 117.0 0.0 10325
200 800 134.0 134.0 0.0 =1.0
Slow 2 8 103.0 108.0 0.0 1.5:-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 0.t 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of eycle Anticipated Measured Deviaied Aceeplance
n Vaue Value, Lepeak Value Limits
test signal (dB) (dB) (dB ) (d8})
Cuntinuous 133.0 133.0 0.0 +3.0
One 1364 136.3 0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceplance
n Yalue Value Value Limits
test signal (dB) (dB) (dB) (dB)
Conlinuous 133.0 133.0 0.0 =2.0
Positive half cycle 1354 135.2 -0.2 =2.0
Negalive half cycle 135.4 135.2 0.2 £2.0
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THAILAND INS HTUTE OF SCIENTITIC AND TECHNOLOGIUAL L SEARCH CLISTR)

Request No, 21-67/0232 MTC Na. EEL. BP. 17140167

CALIBRATION CERTIFICATE

Submilted by : ALS Lubomory Group (Thailand) Co., Lud,

Address 2104 ¢ 40, F kan Rd., Khwaeng P Khet Suan Luang, Bangkak (0250

Calibrated al ¢ Ilectrical and Etectronic Standards Laboratory, lndustiial Metrology and Testing Service Centre.

Sor 1C. Bangpoo lndustrial Estaie, § il Rd., A.Muang, k 10280.

Instrument Calibrated : Ambieni Environment

Description : Sound Level Meter Tewmperalure (33£3)°C
Manulacturer : Rion Relative Humidity {50+ 15) %
Mudel TNL-42 Ambient Pressure (1013252 L9 kPa
Serial No, 100296516 (1D: RYG_FS0431) g et it
Micraphane £ Type UC-52 No.66239 : Hrsgferm

Preumplificr : Type N11-24 No.34375

Standards used :

‘ilter Wavetek 7527 S/N 90010494,

. Band Pass

v

2. Condensey Microphone Briiel&Kjar 4180 S/N 2889871,
Decade Altenuator Ando AL-205 $/N 00464602,

=

Function’Arsbitrary Wavelorm Generztior Agilent 332204 S/N MY44042668.

o

Dicitnl Funetion Syniliesizer NF Electronic Instnuinents DF-193A SN 122037

Dignal Mattimeter Fluke 83204 S/N 4985007,

Pistonphone Rion NC-72 S/N 0040246,

=

. Measuring Amplifier Brilel&Kjaer 2636 S/N (537484

Date of Receipt 24 Jan 2024

Date of Calibration 12228 eb. 2024 1/

Cert. No, : ACL24007
Job No.
Puges

11. Overload indication

Measured value (dB ) Deviated Accepance
Positive Negative Value Limits
one-hull cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 £1.5

12. High level stubility

SLM Disploy | SLM Display Deviated Acceplance
Frequency atinwtial ot final Value Limits
Weighting (dB) {(dB) (dB) idB)
A - weight 137.0 137.0 0.0 0.3

The reparted wncertainly is based on u slandard uncerainty multiplied by coverage fuctor k =2

uy

or tny value [ollowing i iding a lavel of conil of approxil v 95 %

—— End of Calibration Certilicalc -

Pl

TISTR ttlf:u r
LHAILAND INSTITUTE O3 SUINTIHC AND TECHNOLOGICAL RESLARCH TISTRY
Request No. 21-67/0232 MTC No. LiiL. BP. 1710167
9. Power Amplifier Briiel&Kjzr 2706 S/N 1517650,
10. Speaker Tannoy Limiled. Great Britain Dritish Patent No, 215300,
11. Digital Multimerer Agilent 3-H01A S/N MY44005560.

12, Programinable Atenustor Tamagawa TPA-303A S/N 2212,

Calibration Procedure :
no CI-102-02 and CP-102-03, which

Tl i was calibrated by using calibrtion 1

ctroacoustics - Sound Level Melers - Part 3 ; Periodic tests (2013). These calibration

were based on J1C 61672-3
procedures were related to the elcctrical and acoustic signal tests. [he electrical signal test was carried out with the
dircct ineasurement inethod. The acoustic signal test was performed in an anechoic room with the coniparison
measurement method

ndards maintained at the Elecirical and Electronic Standards

This insirument has been calibrated apains
Laboratory (kL. which are iraceable to the International System of Units through the National Institute of
Metrology (Thailand),

The informution on aetup] reading is utaehed hecewith and the uncerlainty Lmits quoled refer to the

measured values only,
The reported expanded uncertainty is based upon a standard uncertainty multiplied by n covernge fictor

k=2, providing a level of confidenue of approxiimately 95%.

Date of Calibyation  : 22-28 Ieb. 2024 240

et oz Qb b, B

1FE0

Thalan: "z
FSNZETY LD Spew b0 8020, 5200
P )1 255
b sl st ih
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PHAILAND INSHHUTL OF SCIENTIFIC AND TECHRDI OGICAL RESEARCH (TISTRY

Request No. 21-67/0232 MTC No. EEL. BP. 1710167

1. Absolute Sensitivily

Refereace Acoustic Muezsured value GIB) Nevicien |Azeeplance linit] Unceranty [ Maxinwam-parmitted uncertainty

Sigoa) {13} sdjasy Al adjint | vabue (B Class 24-dis) =i o msasuremest (1A8)

112.96 1143 113.9 0.1 10 0,30 N/A |

|
| Note: The external calibiation adjustiment wis lintly perfonned. The internal calibration adjustment

wiis then completed at the display of 1251 di3 |

| |
i' 2. Self-generated noise |

2.1 Normul iest
Mexsured value Uncertainty Maximum-permitted uncertainy
(] 12dH) ol measurement (- dR)

202 a.10 N/A

2.2 The microphone of the sound level meter was replaced by electrieal signul inpul device

Freqaency | Meosused value | Uncensiney Muwamum-pemutted uncenainy
[ri— 1 @il of messirement (=i}
A-Weight 144 0.10 N/A
[ €-Weight 199 010 NA
i' Flat 253 0.10 NA
|
Date of Calibration 2228 Feb 2024

__.. _%
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TITISTR
THAILAND INSCHUTE OF SCILNTINC AND TECHNOLOGICAL RESEARCTH (TISTIY

Request No. 21-67:0232 MTC No. FEL BP. 171:0167

5. Long-term stability

Tuae Measared Value | Deviated value | Acceprance limit Unearaainty Maxi P 4 uncerlainty
Wi (] 20 [ of measuremient {2 i)
Begin 91,0
uo 03 wlo vl
End 94.0
6. Frequency and time vweightings a1 1 kliz
6.1 Freguency weightings at 1 kHz
Frogooney | Messured Value | Devistod value prance limit Uneeruicty fmu-permitted uuceraniy
Weiphting sy (B} elass 2 (LdBY (=i} of messurement (~dl3)
Asweight 9.0 o 0.2 0.20 02
Coweight 4.0 X4 0.2 0.20 0.2
Flat 94,1 (IR} 02 0.20 0.2
6.2 Time weightings at 1 kHz
Froquensy | Mleassnad Valuz Deviated value Acceptance lemst Ureemainry Maxi T | 2
i B class 2 (dB) sy of measurement (-dB1
910 0o ol 0.20 0.2
94.0 oo ol 0.20 02
Ley 4.0 LX) 0.} 0.20 0.2
Date of Calibration 2223 Jeb 2024 549

: K
QATISTR CALIHRATHIN 6017

THAILAND INSTITUTL OF SUILNTIFIC AND TECHADLOGICAL RESEAKCH (1IS1R) |

Request No,21-67/0232 MTC No. EEL. DI 171:0167

| 3. Acoustical signal test of frequeney weightings

I'nequency | Deviation iram Jrequency response (dB)) pance limit Uneerianty | Muxi " L uncertair iy
ey Aweight | Coweigla Flay whans 2 (zdB) 1=¢H) of mezsurement (2¢B)

| 125 0.1 0.2 0.1 1.5 045 06
1000 0.0 0.0 0.0 1.0 0.45 0.6
8000 1.7 1.7 -7 sh 0.45 07

4. Elcetrical signal test of frequency weightings |
Froyeney | Devaation from frequency tesponse (dif) Acceptence limit Uneaitzinty | Maximum-permiticd unceriainty

{Hz} Acweight | Coweight Flar s 2 (Ll (1dHy af measwement (10) ‘
63 -l -0l 0.1 20 0.20 0.6

125 0.1 0.0 00 1.5 0.20 0.6 !
230 =il 0.0 0.0 1:5 0.20 0.6
300 -0.1 0.0 0.0 1.5 0.20 0.0
1 DOt 0o 0.0 0.0 Lo 0.20 0.6
2000 =01 o <0.1 20 0.20 0.6
| 4000 =0.1 0.0 0.0 30 0.20 0.6
| $000 vo 00 a0 50 0.20 0.7

|
Date ol Calibration $22-28 Feb. 2024 44

THAILAND INSTITUTL OF SCIENTINC AND TECHNOLOGIUAL RESEARCH (11STR)

Request No, 21-67/0232

MTC No. EEL. BP, 1710167 |

7. Level linearity on the reference level range

Antbeipated | Messured Valae | Devisted velne | Aceeptacee hma Uneeria Mavimum-permitted wnceriniy
vl (4B 1dn) [ elaes 2 (2l [y ol measurenien: (- dH)
137 1370 i 11 0.30 03
136 136.0 0.0 LI 0.30 03
135 1350 0.0 Ll 0.30 03
133 133.0 0.0 L1 0.30 0.3
132 1320 0o L1 0.30 03
13 1210 0o L.l 0.30 03
130 1300 LK L 0.30 03
| 129 1290 0.0 Ll 0.30 03
124 1240 0.0 Ll 0.30 0.3
1"y 119.0 o L. 0.30 0.3
114 114.0 0.0 L1 0.30 0.3
109 109.0 0.0 il 0.30 0.3
104 104.0 0.0 Ll 0.30 0.3
99 9.0 0.0 L 0.30 0.1
94 9.0 i L1 0.30 0.3
89 8U.0 0o L1 0,30 03
R {40 0.0 L1 0.20 0.2
9 79.0 0.0 (Bl 0.30 03
! 74.0 o (N ] 0.30 03
[ a9.0 on L1 0.30 0.3
(] 603.9 0.1 0.30 U3
Ju 59.0 o0 11 i 3
Date of Calibration 22-28 Feb. 2024 [N
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THAILAND INSTITUTE UF SCIENTIFIC AND TFCHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67,0232 MTC No. EEL. BP. 171/0167

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

Amnzipased | Mesured Value Devaaed vahae Accep bt (L Aa 2 d
value (UB} (4B) 1dBy (=dB) ol measuremedt {=dB)
54 539 0.1 L 030 03
4Y 490 0.0 Ll 030 03
44 439 0.1 L 0.30 03
ks 39.0 0.0 1l 0.30 Q3
M 339 0.1 1.1 0.30 03
29 269 0.1 LI 0.3¢ 0.3
28 219 .1 L1 0.30 03
27 269 0.1 (B 0.30 0.3
26 259 0.1 1.1 0.30 03
23 248 0.2 Ll 0.30 0.3
B. Level linearlity including the Ievel range control
At reference sound level on (he reference level range
Rampe Antscipatad vaboe | Meawred value | Devialed | Aceeptmee liout| Uneerainty | Moxinum-peniticd uncertnty|
iy [ waluz (AR class 2 (2dD) Cdizy of measurement (2d13)
94.0 4.0 0.0 LI 0.30 w3

Dale of Calibration

ead Office
& Khurnoit fical,
302 natund

NECTISETES 17028
CALHIRATIEN 6037

TITISTR

THAILAND INSTITUTE OF SCHCSTIFIC AND TECHNOLOGICAL 151 RO TTIS T

Request No. 21-67/0232 MTC No. EEL. BP. 1710167

10. Peak C saund level

Number of cyelies in Antizpesed | Measurad | Deviated | Acceptanes hmit| Uneerisinty | Maximum-parmived uncerleinty
| [T vatue (dB) | valuz (@B | valse (dBI | elass202a0) | €2 dm) of measurainznl (£4B)
' Complete cyele 1254 125.5 0.1 30 0.20 0.38
| Pesitive halleyele 124.4 124.1 -0.3 20 0.20 035
Negative hall eycle 1244 1240 0.3 2.0 0.20 035
11, Overlond indicatlon
Measured value (IB) Devisted | A timit] Urcerasinty imum-penmitied uncertumy
Positive one-half cyele | Negative ene-half eycle | vabue (it} (4B} of measurement (+dB)
1354 1354 [F1] 1.5 0.55 0.25

12. High-level stability

T Measurad Dreviated valae Arceplane lowit Uncermainty Maximum-pemiitted uncertamty|
value (B) By (=B} ot metsurement {<4d13)
Hegin 129.0
0.0 03 0.10 0.1
End 129.0

(—)

(M, Pannasit Phasings1i)

Approved hy ©

Calibirated by {/‘?

,.. el

el
IATIETH

Electrical and Electronic Standards Laboratary

1 22-28 Teb. 2024

129 Feb. 2024 Ref: 201126701240034700]

Date of Calibration Industria] Metrology and Testing Service Centre

Date of Issue

Fned of Certificaue (Y

i

KSCTISITIS 7025
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOT OGICAT RESEARCH (TISTRY

Request No. 21-670232

MTC No. EEL. BP. }7101R7

8. Level lineariity fncludiog the level range control

Atreference level ut 5 dB greater than the erder-ranpe on a level rmange

Humge Anticqrated vakee | Measuted value | Devieed | Acsepeance Brut| Uncertainzy d -permimed 33
{8y {dB) valme (dBV | class 2 (=dB) (£dBY ol measurement {+dB)
30-130 28 25.0 0.0 L1 0.30 03
9. 'Tonc burst response
Time Tunchurit Meawred valae | Devisted | Accepiancs limia) Uncermainty | Maximum-permitted uncertamry
Waghting | Duration, Th (me) {du) value (dBY | class 2 L2dB) {+dB) ol mcasurement (+dB)
200 126.0 wn =10 0.20 03
p. 1089 -0.1 <1.0:-2.5 0.20 03
0.25 100.0 0.0 =] 0.20 03
200 1195 =0l .20 0.3
Slaw
2 100.0 (] 1.0:-5.0 0.20 0.3

Dale of Calibration

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sidinthorn Rd, Bangbumru, Bangplud Bangkok 107ODTHAILAND
Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom com htip:// horn.con

22:2b Leh, 2024

Officertaborstory

Cert. No. : ACL23321
Pages @ 1of8

Calibration Certificate

Equipment :
Manufacturer :
Maodel :

Serial No.:

ID Ne.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relatlve Humidity :

Received Date :
Calibration Date :
Date of Issue :

Caiibrated by :

Approved by :

This certi is issued in

SOUND LEVEL METER

RION

NL~42/ Microphone UC-52 / Preamplifier NH-24
00597168/ 179117 /87524

RYG_F50438

GOOD

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

(2303) °C IE
(1013 =3) kPa - 4 t
o ” Eenovony . —EE s T

|

11 OCTOBER 2023
19-20 OCTOBLR 2023
24 OCTOBER 2023

Nathakomn Pisutpaisan
Thanakul Pelchurai

with the i o ISOVIEC 17025 siandard, may nol be reproduced

LR

ather than in full, exeept witls the prior written upproval of the head of Calibration Laboratory.

e s e Q- TS12-09-04-02066.1




SITHIPORN: SITHIPORN ASSOCIATES CO.LTD.
gt CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23321
Job No. : VC67ACO011

Culibration Procedure : CP-AC-01

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

Pages : 20f8

The SLM had tests lo Acoustical and Eleclrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments,

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

Condition of this result of calibration :

1. Reference Standard Instrumenis ;

Instrument Mogle} Serial Ne, Cert. No,
Wavelorm Generalor 33210A MY48017076 EF-0009-23
‘Wavefortn Generator 335118 MY52302742 EF-0010-23
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266
Diyilal Multimeter 33461 MY53220076 CIL.BP 29/0266
Digital Mullimeter 3M6A MY60024273 LEL.BP 31/0266
Propmmmable Attenuator MAT-1070 62100114 Cr-0011-23
Condenser Microphone 4180 2977900 AA-1001-23
Measuring Amplifier NA-4ZKAl 34560495 AA-3002-23

2

3. This cenificate is traceable to the iniernational sysiem ol unit maintained at :
3.1 National knstitute of Metrology (Thailand).

3.2 Thailund Instiwte of Scientific and Technological Research (TISTR),

QI-TS124H-14-U20664

Due Date
07-FEB-24
07-FEB-24
L3-FEB-24
13-FEB-24
14-FEB-24
0B-FEB-24
14-FEB-24
14-FEB-24

2. This resutt of calibration was found accurate as shown on date and. place of calibration for 1his calibrated item only.

o A

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

Continuation of Calibration Certificate

Cert. No, : ACL23321
Job No. : VC67AC0011

Pages
Resultol galibration ;.
1. Absolute sensitivity
Refercnce Measured Acceplance
Acoustic Signal Value Devialion Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Sclf-generated noise
2,1 Normal test

Measured Value
{dB)
148

dol8

2.2 The microphone of the sound Tevel meter was replaced by elecirical signal input device.

Frequeney Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.8
Flai 232

3. Acousticnl signul tests of frequency welghtings

Meter free-field acoustic response al a level of %4 dB

Freguency Devialivn from vurious frequency weightisg response curve (dB)
(Hz) ¥iat ¢ Aaweight Acceplance
Limits
125 0.1 0.1 0.1 =13
1000 0.0 0.0 0.0 =10
8000 20 2.0 21 =50

QF-TS12-02-04-0 20004

7 AL .

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
Sl T CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23321
Job Ne, : VC67AC0011
Pages  : 30fB
Summary of Measurement Hesult ;.
Uncertalnty | Muximum-permitted
Puarameter Pass Fall uncerlainty of
(dB)
measurement (dB)
1. Absolute sensivyily v - 0.2 N/A
2. Self-generated noisc v - 0.2 N/A
3. ical signal tests of frequency weightings
125Hz v 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v 0.3 0.7
4. Elecirical sigmal tests of [requency weighlings
For 1011z to 4 kHz v 0.3 0.6
For>4 kiz to 10kHz v 03 07
For > 10 kHz 1o 20 kHz - 1.0
5. Frequency and time weightings at 1 klIz v 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level lincarity including the level range control v 0.2 0.3
9. Tane bursi response v 0.2 0.3
10. Peak C sound level v - 02 0.35
11. Overload indication v - 0.2 0.5
12, High level stability v 0.1 0.1
Note @ Pass'Fai) evaluation for cach purameter,
will be considercd Logether from the litnit and the M. permuticd uncertainty of

QI-TS12-04-u3-020664

- Al

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23321
Job No. : VC67ACDO1I
Pages  : 5of8
4. Electrical signal (ests of frequency weightings
Weighting network response with relative 1o 1 kllz,
Freguency Devintion from various frequency weighting response curve (dB)
LHz) Flul Cweight | Aweight A(:pum
63 -0.1 =0.1 0.1 +2.0
125 0.0 0.0 -0.1 1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 =0.1 *1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 43.0
8000 0.0 0.1 0.1 5.0
5. Frequency and lime weightings a1 1 kilz
5.1 Freguency weightings al 1 kliz
Anticipaled Measured Devialed Acceplance
Frequency Value Value Value Limits
Weighling (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 =0.2
Flat 94.0 v4.0 0.0 202
5.2 Time weighting at 1 kHz
Anticipated Measured Devisted Acceplance
Frequency Value Value Value Limits
Weiglhting (dB ) (dB) 1dg ) (dB)
Fast 94.0 94.0 0.0 L 0.1
Slow 94.0 94.0 0.0 (L]
Leg 94.0 94.0 0.0 +0.1
6. Lang - term stubility
SLM Display | SLM Display |  Deviated Acceplance
Frequency at imitial at final Valie Linits
Waighting (dB) (dB) (dB) (dy)
A - weight 94.0 94.0 0.0 +0.3

Qi =T812-0-01-0200G|

= Ll -




SITHIPORN: SITHIPORN ASSOCIATES CQ.,LTD.
SRl CALIBRATION LABORATORY

Continuartion of Calibration Certificate

ACL23321

Pages : Tol8
8. Level linearity includiog the level range control

Aniicipated Measured Deviated Acceplance
Range Value Value Value Limirs
(dB) (dB) (dB) (dB)
Aulo 94.0 4.0 0.0 *1.1
9. Tone burst response
Titne Tone burst Anlicipaled Measured Deviated Acceplance
duration, Tb Cycle Value Value Value Limits
Weighling (ms) (dB) (dB ) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5:-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 ROO 134.0 134.0 0.0 =1.0
2 8 108.0 108.0 0.0 1.5;-5.0
Slaw
200 800 127.6 127.6 0.0 +1.0
0.25 I 99.0 98.9 -0.1 1.5:-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 =1.0
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Vahie Value, Lepeak| Vilue Limils
test signal {dB) (dB) (d3) {dB)
Conlinuous 133.0 133.0 0.0 =30
Onc 136.4 135.6 -0.8 =3.0
Number of eycle Anticipated Measured Deviated Acceplance
n Value Value Value Limils
Lest signal (dB) (dB) (dB) (dB)
Conlinuous 133.0 133.0 0.0 =2.0
Paositive hall cycle 1354 135.1 -0.3 =2.0
Negative half cycle 1354 135.1 0.3 =20

QF-T1S512-02-14-020)60d4

= B

<TISTA

THAILAND INSTIVLTE OF SCIENTIFIC AND TECIINULOGICAL RESEARCH TTISTR)

Request No, 21-67/0232 MTC No. LEL. BP, 176/0167

CALIBRATION CERTIFICATE

Submitted by £ ALS Laboratory Group (1hailand) Co., Ltd,

Address : 104 Phaithanab:in 40, Phatthanakan Rd.. Khwaeng Phatthanakan, Khet Sunn Luany, Bangkok 10250,

Calibrated at : Electrical and Electronic Standards Luboratory. [ndustrial Metrology and Testing Service Centre,

Soi 1C, Bungpoo Industrial Estate, Sukhumy il Rd., A Muang, Samutprakan 10280,

Instrument Calibruted ; Ambient Environment

Desceription :Sound Level Meter Temperature :(2313)°C
Manulacturer : Rion Relative Humidity 1502 15)%
Model iNIL-42 Ambient Pressure 1 (10L.32521.5) kPa
Surial No, 00900071 ID:RYG_I'S0492)

Microphane : UC-52 No,1K3464

Preamplilies tNI1-24 No.01735

Standards used :

Band Pass Filter Wavelek 752A S/N 90010494,

w

Condenser Microphone Briiel&Kjar 4180 S/N 2889571, 3

w

Decade Alienuator Ando AL-205 S/N 00464602

4. Function/Arbitiary Wavelonn Generator Agilent 332204 §/N MY44042665,
5. Dignal Function Sy izer NF Ele s DF-193A S/N 122037,
6. Digital Multimeter Fluke 8520 S/N 4985007,

Pistonphone Rion NC-72 $/N 00402446,

o

Meisuring Amplilier Briiel&Kjier 2636 SN 1537464,

Date of Receipt 124 Jan, 2024

Date of Calibration 3 Teb,2024-1 Mar. 2024 1.9

FRMBLIAICCOZ kv e

: YC67ACO011

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

Continuation of Calibration Certificate
Cert. No. : ACL23321
Job No. : VC67AC0011
Pages  : Hof8

11, Overloud indicution

Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
onc-hallcyele | one-half cycle (dB) (dB}
89.5 89.6 0.1 £1.5

12 Bligh level stability

SLM Display | SI.M Display Devialed Acceplunce
Frequency al initial al final Value Limits
Weighting (dB) (dB) (dB) (dB)

A - weight 137.0 137.0 0.0 403

The reported nncenainty is based on a standmd uncertainty mulliplicd by coverage foctor & =2

or any value following culeulntion.providing = lavel of conlidence of approximalely 95 %

— = End of Calibrulion Certificate

QF-1812-04-04-02066 |

> Al -

THAILAND INSTITULL OF SCIENTIFIC AND TECHNOLOGICAL RESEARCI(TISTR)
Reguest No, 21-67/0232 MTC No. EEL. BP. 176:0167
9. Power Amplifier Briel&Kjer 2706 SN 1517650,
10. Speaker Tunnoy Limited, Grea Britain British Patent No, 215300,
1. Digital Multiimeter Apilent 344014 S/N MY44005560.

12. Progrummable Anenuator Tamagswa TPA 303A S/N 1212,

Calibration Procedure :

This instrument was by using jon proceduses no CP-102-02 and CP-102-03, which

were bused on [13C 61672- Electraacoustics - Sound Level Meters - Par 3 @ Perodic tests (2013), These calibriion
procedures were related to the elecirical und neonstic signal tests. The elechical signal test was carried out with the
direct mu:l‘sllmmcnl method, The ueoustic signal lest was performed in an anechoic room with the comparisen
measurement meihod

Lhis instrument hus heen ealibraled against standards mainiained at 1he Electrical and Electronic Standards
Laberatory (II'L), which arc traceable to the International System of Units thiough the National Institute of
Metrology (Thailand)

The information an actual reading is atiached herewilh and the uncertainty limits quoted refer ta the

measured values only,

The reported expanded uncenaimy is based upon a standard uncertainty mutiplied by a coverage fuctor

u level ol conlid; of upproxi ly 959,

Date of Culibration

b, 2024~ Mm, 2024 a1
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N 1-TIS
CALIBRATION

1

THAILAND INSTITUTL: OF SCIENTIFIC AND JECHNOLOGICAL RESEARCH (11sTR)

Request No. 21-67/0232

1. Absolute Sens

MTC No.

Reference Mearsusred value Dhvianon | Acceptance | Uroonainy Maximum-perniitied
Arousic Sipnal 1disy vadue  lienls Claes 2 uncedairly ul measurement
{di) Belore adiia] After adjust By by 1=dB] (=dB)
113.94 113.7 113.9 0.0 1.0 030 N/A

BP. 176/0167

Note: The external calibration adjustment was firstly performed. The intcral calibration adjustnent

wass then completed ol the display of 24,2 dB.

2. Sell-generated noise

2.1 Normal test

Measured valse Uncertyingy Muximum-permitted
(dRy {1dm) uneerainty of measurement (4B)
173 0.10 NA

2.2 The microphone of the sound level meter was replaced by electricnl signal Input device

Frequeney | Measared valse | Uncenaingy Maxtmum-pennilied
Weighting iy i+dB} uneeriaiiy of measurement {1dB)
A-Weight 124 0.10 N/A
C-Weipht 81 0.10 N/A

Flan 139 0.10 N/A

Date of Calibration

£ 23 Teh.2023-1 Mar 2022

ITISTR

THAILAND INSTITUTF OF SCIENTIFIC AND TECHNOLUGIC AL RESEARCH (TIS [H)

Request No, 21-67:0232

5. Long-term stability

MTC No. EEL, BP. 176/0167

Time Measwred Valee | Deviased valee | Accepance limis fanimum-pennitied
whus 2 urcertaing of measuement
i ©B) {-dBy (1dhy
94.0
0.0 03 010 0l
End 9.0
6. Frequeney und time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequendy | Measused valie | Devisted value | Acceptance limit Unertainty Miaimum-parmilied
Weighting ] uncertinty of measurement
(G111 (dB) 1uB) i-dBy 1+dB)
Aweight 94.0 0.0 0.2 0.20 0.2
Crweight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 LX) 0.2 0.20 0.2
6.2 Tiine weightings 01 1 kHz
Fregeecy | Memured valse | Devisted vabie | Acceprance it | Useerusing M pe
Werghsing clas 2 uncertai iy of meusicement
WB) [CL3 (=dB) =uB) (zuB)
Fest 94.0 0.0 0.1 0.20 0.2
Slow 94.0 | 0.0 0.} 0.20 02
Ley 940 | 0.0 0.1 0,20 0.2
Date of Calibration ;23 Feb 2024-1 Maz,2024

ATISTR

\

NSC-TISI-TIS 17025

CALIERATION 0037

HITAILAND INSTITUTE UF SCILNTITIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request Na. 21-67/0232

3. Acoustical signul lest of frequency weightings

MTC No, LEL. B 176:0167

| Froguency | Deviation fiam (ruquency response (0531 | Accepassce Bt cless 2 | Uscesuinty Mavimum-pemined |
tHat | A Crwight Pt i=anj =48] | uncertamty of meacurement (zdD} !
125 0.1 0.2 u2 1.5 043 0.6 |
1 oo 0.1 -0.1 0.1 Lo | 0.45 0.6 :
8000 0.3 03 02 5.0 0.45 0.7
4. Electrical signal Lest of frequency weightings
Frequensy | Deviation from frequency response (UD)| Acceptarce lirsit class 3 | Uscentsingy Maximun permitted
) Arweght Coweight Fim (=D} =dny uncertainty of meuswiciient (xdi),
63 0.1 0.0 0.0 2.0 0.20 0.6
125 0.0 00 0.0 13 0.20 0.6 |
| 250 0.0 0.0 0.0 L3 0.20 0.6
500 0.0 0.0 0.0 (51 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6 1
2000 0.0 0.0 00 2.0 0.20 G.6
4000 0.0 0.0 0.0 3.0 0.20 0.6
8000 0.0 0.0 0.0 50 0.20 0.7

Date of Calibration

123 Feb 2024] Mar.2024

FRABLAATC. 007 Kere d

LI, 1238 K0T

THAILAND INSTITLTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH ( TISTR)

Request No. 21-67/0232

7. Level linearity on the reference level runge

MTC

- B 176:0167

Anticpated| Measured valoe | Devisted valie | Avceplanes lima i Uncertainty Maxmum-permitied
valoe elass 2 uncet tzinly ol meusurement
(di idR) (1H (=dB) (+dB) {~dB}
136 136.0 0.0 L1 030 03
135 135.0 0.0 11 030 03
134 1340 0.0 11 030 03
133 113.0 0.0 1 030 03
| 132 1320 0.0 L1 030 03
| 131 1310 00 11 0.30 03
: 130 1300 00 | 030 03
: 129 129.0 0.0 11 0.30 03
| 124 1240 0.0 LI 030 03
| 1o 119.0 00 1l 030 03
; 114 1140 0.0 L1 0.30 03
| 109 109.0 0.0 11 0.30 03 |
I it 104.0 0.0 L1 030 03
' 99 99.0 0.0 11 030 03
| 94 940 0.0 L1 030 03
89 9.0 0.0 1 30 03
84 8a.1 wl 11 030 03
79 29.0 0.0 1.1 0.30 03
74 720 0.0 11 030 3
60 9.0 0.0 11 630 03

Date ol Culibratio

n 23 Teb 202441 \ar2n24




Request No. 21-6740232

Request No, 21-67/0232

Calibrated by :

A

NSC-TISITIS 17025
THIETA CALISRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 1760167

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

Anucipated| Measured value | Deviated valer | Acoeptance limin Lincertaingy Maximum-permitred
value clase 2 uncertainty ol measurement

1dBy (dB) {dB) 1=dB} ©dB) (=uB) |

64 64.0 0.0 L 0.30 0.3

59 59.0 00 1.1 0.30 0.3

54 539 -0.1 11 0.30 03

49 49.0 0.0 [ 0.30 03

44 44.0 00 LI 0.30 03

39 389 0.1 1 030 03

34 339 0.1 Ll 0.30 03

29 289 -0.1 L1 0.30 03

28 279 0.1 L.l 030 03

27 26.9 -0.1 (B 0.30 03

26 259 0.1 L1 0.30 03

25 2498 -0.2 [N} 0.30 03

8, Level linearlley including the level range control
Atreference sound level on the reference level mnge
Range | Anticipated valse] Measured value | Deviated Uncenainty A T :
walise | Hienit class 2 uncertainty of measurement
Wi (dB) By i=dB} (=dBy (-dn) ‘
30-130 94.0 94.0 00 L1 0.30 03 ‘
Date of Calibration  : 23 Feh 2024-1 Mar.2024 719 P |
g e e pub TUF 6 4 are TIBIES JT1es) e B 0t 1 S0 e fron e ool I K
FA BLATC 002 Revd
Offire/Labaratory Office
0118, B2 o co ndustial Estte Su it Koua 398 Bl R, Cnalich o ng 10U

ka 10295, Mavand  Tho ol

Tol (6610 73,3 1677 suen 1151 6 Tel o) T 1879 1121430 en. 5219, 5275, 5217
i 06) 0 7323 3168 Ay 6602570 8597

Btk - oz 1ot ol sue @l e tn

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNULOGICAL RESEARCII (TISTR1

MTC No. EEL. BP. 1760167
10. Peak C sound level

Number ol cydlzsin | Aniiipated | Measured | Daviated | Accepiance | Uncentainty Magimum-penmitied
test signad value valae valog | limat clos 2 unceruinly uf measurement
1dB} idBk 1Bk {=dB} 4By (=dB)
Complete eyvele 1254 1252 -2 3.0 0.20 0.3s
Positive hall eyele 1244 1242 0.2 20 020 0.3s
Negative lnll"cycle 1244 124.2 -02 20 0.20 0.35

11. Qverload indicalion

Measured vabue (UB) Deviated |Acceptance | Uneertaingy Maximum-permitted
Pusisive Negane vakue | limwe class 2 uncertinry of measurement
woc-hallcycle one-hall cyele 1B} (4dith {zdB) (GaB)
1350 1350 0.0 L5 0.20 0.25
12. Tigh-level stability
Time Mezaued Devigtedd value | Averptance imit Uncenairty Maxintum-permitted
claw 2 uncenainty of measurement
wvalue (dB) (dB) (1dBy {=dB) (+dB)
Begin 129.0
{14 0.3 0.10 0.1
Cnd 129.0

Approved by :

(Mr. Tuwikint lsmsamrmn)

Diector

"
Cicclranic Standards Laboruton
oIS H
Date of Calibration  : 23 Feb,2024-1 Mur. 2024 Tudustrial Metrology and Testing Service Centre
Date of Issue ;1 Mur. 2024 Refl : 2011267012400347006
Fadl of Ceniticale e
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NSC-TISI- 15 17025
CALIBRATION 0037

3TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLUGICAL RESEARCH (118TR)
Reques| No, 21-67/0232 MTC No. EEL. BP. 176/0167
8. Level linearlity inctuding the level range control

At reference level at 5 dB preater than the under-range on n level range

Range | Anticipated value| Measurcd vaher | Devisted |Acoepeance | Uncenainry Moximum-permiiticd
vabue | limit elass 2 unecriainty of measurement
(dB) B) 1dB1 (=dBI (+dB} (zuB)
30-130 350 350 0.0 1.1 0.30 03
9. Tone bursl response
Time Toneburst Measured vaue | Desisted [ Acceptance | Uncertuinty Maximum-permitied
Weighting |  Durstior, Th value | lemit elass 2 uncerininty of measuremen!
[ (dB) B} 1B} (=dB) (=dB)
200 1260 0.0 110 020 03 |
Fast 2 108.9 -0.1 +1.0;-2.5 0.20 03 |
0.25 99.9 -0.1 +1.5;-5.0 0.20 0.3
200 119.6 0o +1.0 0.20 0.3
Slow
2 100.0 00 |+1.0;-5.0| 020 03 ]
200 120.0 0.0 110 0.20 0.3 |
SEL 2 100.0 0.0 +L0; 2.5 0.20 03
0.25 90.8 -0.2 +1.5,-5.0 0.20 0.3
Date of Calibration  : 23 Feb.2024-1 Mar 2024 819
Thwe reslls relale o7 Lo e 120 tes €3 - 2led 0 e nsend
b et e A BTl 67 RO TS 1 2XCERT I 1L AC SIONBITRU ULSE e (21 s elly wd e e vt W
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THAILAKND INSTITUTE QF S¢

N1IFIC AND TECHNOLOGICAL RESEARCH (1)5TR)

Request No. 21-67/0232 MTC No. EEL. BP. 177/0167

CALIBRATION CERTIFICATE

Submltted by : ALS Laboratory Group (Thailand) Co., Lid
Address + 104 Phatwnukan 40, Phatthanakan Rd., Khwaeng Phwtthanukan, Khel Suan Luang, Bangknk 10250,
Calibrated ut : Elecuical and Flectronic La , Industrial b gy and Tesling Service Centre |
Soi |C, Bangpoo Indusirial Estate, Sukhumvil Rd., A, Muang, Samuiprakan 10280,
Instrument Callbrated : Ambient Environment
Descriplion = Sound Level Meter Temperature :(2323)°C
Manufacturer : Rion Relative Humidity {50+ 15) %
Model :NL-42 Ambienrt Pressure. :(101.3252 1.5) kPa
Serinl No 00900072 (ID:RYG FS0493)
Microphone 1 UC-52 No. 158463 Hilow F
Preamplifir £ NH-24 No.01734 o :
Standards used :
1. Bund Pass Filter Wavetek 7524 $/N 90010494 . "
2. Condenser Microphone Briiel&Kjuer 4180 S/N 2889871, T T
3. Decade Atlenuator Ando AL-205 S/N 00464602,
4. Funclion/Arbitrury Waveform Generalor Agilent 33220A S/N MY44042668.
5. Digital Functivn Synihesizer NI Elcctronic Instruments DF-193A S/N 122037,
6. Digital Multiimeter I'luke 8520A S/N 4985007,
7. Pislonphone Rion NC-72 S/N 00402446,
8. Meuosuring Amplifier Briivl&Rjwr 2636 $/N 1537484
Dute of Receipt :2¢ Jan 2024
Date of Calibration  : 23 Feb.2024-1 Mar.2024 14y
1
wead Office /\aboratery
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“TISITIS 1S

VTISTR CALIBHATION 007

THAILAND INSTITUIE OF SCIENTIFIC AND TECHNOLOGICAL RIS

RCHA{TISTR}

Request No. 21-67/0232 MTC No.CEL. BP. [77:0167

9. Power Amplifier Brijel&Kjar 2706 SN 1517650,
10. Speaker Tasnoy Limited. Grewt Britain Batsh Patent No. 215300
11, Digital Multimeter Apilent 344014 SN MY 44005560,

12, Progmmmable Atlenuator Tamagawa TPA-303A $/N 2212,

Callbration Pracedure :

This i was culib Tibrali d

1 by using no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Llectroacoustics - Sound Level Melers - Pant 3 ; Periodic tests (2013). These calibration
pracedures were relaled 1o the electrical and acoustic signal wests, The elecirical signal 1est was carried out with the
direct mensurement methad, The acoustic sipnal lest was performed in an mechaic 100m wilh the comparison
miensurement method.

This instrument has been calibrated against stundards maintiined at the Elecirical and Electronic Standuids
Laboratory (EEL), which are trceable to the [ntenmtional System ol Units through the National Institue of

Metrology (Thailand).

measured valnes only,

The informalion on ueal reading is anached herewith and the uncertainty limits quoled reler 1o the
The reporled expanded uncertainly s based upon a standard uncertainty multiplied by  coverage factor

k=2. providing a leve) of conlidence of approximately 95%,

Thate of Calibration

Feb 2624 | Mar 2022 249 =2

TEITIS 17025

N
TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECIINGI OGICAL RESEARCH (11STR)

Request No, 21-67/0232 MTC No. EEL. BP. 177/0167

1. Absolule Sensitivity

Refereace Muessured valee Deviation | Acceplance | Urcerainty Maxinum-perminted
Acoustic Signal [ttt} value |l Class 2) uncertainry ol measurement
idpy [ Before adpst] Alter adjust By 1=dBj L:dB) (zah)
139 1140 1139 0.0 Lo 0.30 NiA

Note: The exiernal calibration adjushment was fissily perfonmed, The internal cal:beation adjusiment

was (hen compleled ot the display o 123.8 dB.

2. Sclf-generated noise

2.] Normal test |

Mexiored value Uncertainty Mnximum:permiried |
idB) {=dB} uncertaimy of measurement (—dB) |
178 010 Nia

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

Frequency | Messured salue | Uncertaingy Maximum-permilted
Weighting iy (+dB) uncerainty of mcasureinent (1 dR)
A-Weigh 1na 0.l0 N/A
C-Weieht 17.0 0.10 N/A

Tl 234 0.10 N/A

Date of Calibration 1 23 Feh.2024-1 AMw 2024

SETIS 12025
TION 0037

AVITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGIC AL RESEARCH (TISTR)
Request No, 21-67:0232 MTC No. EEL. BP. 1770167

3. Acoustical signal test of frequency weightings

Uesation from (requency response ()| Acceptaree lind: claasd | Uscermsing Miximnm-pen

Aweight | Coweply Flst 2dn (RN wneesinty of mensurement {<div
125 03 04 04 15 045 0.6

tugo | 02 0.2 02 10 045 06

8000 | -04 05 05 | 50 045 07

4. Electrical signal lest of frequency weighlings

Fresgaeesy. | Deviation fram fequency response WD) | Acsepsnee fist chass 2 | Uncemsinty Masinmm-permined
(Hn Arwright | Coweigh Flat i2dU} [N unceranty of nsasurement (200}

| 6 i 00 00 20 0.20 06
: 125 | ot 00 0.0 15 0.20 06
. 50 | -0l 0.0 0.0 1.5 0.0 0.6
500 0.0 0 0.0 L8 020 06
| 1000 | o 00 60 Lo 0.20 06
| 2000 | -0 0.0 0o 20 0.20 06
4000 | -0, 0o 0.0 30 v.au 06
Ro00 | oo ane 0.0 50 0.20 07

Date of Culibration 23 Feb 20240 ] Mar2024 4:9

FRABLATTC 00T Rre

AUVTISTR

NNCTIST 1S 17028
CALIIRA TON

THAILAND INSTITUTE OF SCIEN TIFIC AND TECHNOLOGICAL RESEARCH LISTR)

Request No. 21-67/0232

5. Long-tern

MTC Nu, EFL. BP. 1770167

1 s(abil

v

Time | Measured Value | Devwated value | Aveeptance it | Uncertasnty Masimun-permitied
iz wncertainty of measurcinent
() 1d8) (~dB) (=dB) (=dB)
Gegin 94.0
0.0 03 0.10 0.l
End 94.0

6. Frequency aind time weightings at 1 kHz

6.1 Frequency weightings at 3 kllz

Frequency | Measured value | Deviated value Acceplance himit Uncertainty Maximum-permitted
Weighting clnss 2 uncestainty o measurenicnt
(dH) B (xdB) {+dBK {=dB)
A-weight 94.0 0.0 0.2 0.20 02
C-wuight 910 o 0.2 0.20 0.2
Flai 94.0 0.0 0.2 0.20 02

6.2 Time weighti

s ut 1 kHz

Fraquency | Mewued vloe | Deviatad value

Averptance lindt | Lncerainty Maximum-permined
Weighting el 2 uncertamly of measurement
By 1dh) (e (=dB) 12uB)
Fust 94.0 0 ol 0.20 0.2
Slow 94.0 0.0 wl nan w2
Leg 4.0 0.0 0.l 0.20 2

Date of Calibration  : 23 Feh.2024-1 Mar 2024




NS('TTSl T. 17025
ITISTR CALISRATION G033

THAILAND INSTITUTE OF SCIENTINIU AND TECIINOLOGICAL RESCARCH (TISTR)
Request No, 21-67/0232 MTC No. EEL. BP. 1770167

7. Level linearity an the reference level range

i Measumed value | Deviated saloe | Accep: Uncerainny Ma pa
I valug class2 uneerunnty of measurement

1dB: 4By Ldny (S0 ] (-dB} 14dB)
136 1300 0.0 Ll 130 03
135 135.0 0o L1 0.30 03
134 134.1 0.1 Ll 0.30 0.3
133 1330 0.0 Ll 030 03
132 132.0 0.0 Ll 0.30 0.3
131 1310 0.0 L1 0.30 0.3
130 130.0 00 1.1 0.30 03
29 129.0 0.0 Ll 0.30 0.3
124 124.0 0.0 Ly 0.30 0.3
1y 119.0 0.0 B8] 0.30 03
114 114.0 0.0 L1 0.30 0.3
1y 109.0 0.0 Il 0.30 03
(02) 104.0 0.0 11 0.30 03

99 99.0 0.0 L1 0.30 0.3

94 94.0 0.0 L} 0.30 0.3

89 8%.0 00 L1 0.30 03

&4 8.1 ol L1 030 03

9 9.0 0.0 1l 030 0.3

K 74.0 0.0 L1 03t 03

69 69.0 0.0 11 0.30 0.3

Date of Calibration  : 23 Fob,2024-] Mai.2024 6'9
o et dee and i ! T o [ o s o
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THAILAND INSTITUTE OF SULLNTIFIC AND TECHINOLOGICAL RESEARCH ITISTRY
Request No, 21-6741252 MTC No. EEL. BR. 17740167
8. Level linearlity including the level range contral

Aureference level at 5 dB greater than Ure under-range on a level mnge

Range | Anticipated vadue| Meswured value | Deviated |Avcepiance | Uneertalay Maximom-permiticd

walee Lt class 2 Uncertinnty of meastrement

{dB) (dB} By (an) 1=dB) (zdB)

30-130 5.0 35.0 0.0 L1 0.30 03

9. Tone liurst response

Time Tonehurst Mexsured value | Devisted |Acceptance | Uncenainny Muximum-permilied
Weighting | Duration, Th value | lamit s 2 unceriainty af measurement
ims) (B) B idisy (+dBy (=dBY
200 126.0 ] Lo 0.20 03
Tast 2 v 0.0 0.20 m3
0.235 99.9 0.1 0.20 0]
200 1196 oa =10 0.20 0]
| Slow
| 2 100.0 0.0 0.20 03
200 120.0 0.0 0.20 03
SEL e 100.0 0.0 0.20 03
0.25 90.9 0.1 1.5-5.0 0.20 01
| Date of Calibration @ 23 Feb,2024-! Mar.2024 8§79

]
NEC-TISETIS {28
AVTISTR CALIBRATION

THAILAND INSTITUTE €IF SCIENTIFIC AND TFCIINOLOGICAL RESEARCH (FISTR)
Request No. 21-67/0232 MTC Nu. EEL. BP. 172:0167

7. Level lincurity on the reference level range {cont.)

Antscipated| Memuned vaboe | Deviated valur | Accepiznes fimis Uncertainty Maunimum-penmitied
vahue elass 2 uncertuinty ol measurement
(A (dB) o i=dB} (¢ (1¢B)

64 64.0 0.0 1.1 0.30 03
39 590 0.0 11 0.30 03
| 54 EERY -0.1 L1 0.30 03
29 49.0 0.0 11 0.J0 0.3
44 44.0 0.0 L 0.30 03
39 ELRY 0.1 1.1 .30 03
34 319 0.1 Ll 030 03
29 289 0.1 Ll 0.30 03
28 27.9 =0.1 L1 030 0.3
a7 264 -0.1 L1 0.30 03
26 259 -0.1 Ll 0.30 03
25 249 0.1 L1 0.30 03
K. Level linearlity including the level runge control
Al reference sound level on the reference level range
Range [ Antiipaiad value| Measared valine | Desisted |Acceptanee | Cneenaknty Maximum-permiried
valie | limit class 2| nnvertainly of measurement
iy (d8) an) ixdpy Al (-dB)
30-130 94.0 940 oo 1.1 0.30 03
Date of Calibration  : 23 ['eb.2024-] Nar.2024 19

/Laboralery
el

Lare Ch oo Y

2%, 5225, 5217

TITIETR

THAILAND INSTITUTE OF SCLEN I AND TECHNOLGGICAL RESEARCH (115TR)
Reyuest No. 21-67/0232 MTC No. 1 L. BP. 1770167

10, Peak C sound level

Number ofcyehesin | Antiopatsd | Mesured | Devised |Acceplance | Ureenaiany Maximun:-perinitted
vest argnal valur value welue | himit class 2| uncertainty of measuremen:
ey Leigy 1dB} (1) (=dB} {=uBy
Complete cyvele 1254 125.2 -0.2 30 0.20 035
Positive lall cycle 1244 1241 -0, 0 0.20 0.35
Negative half cycle 1244 124.1 -0.3 20 0.20 035

11, Overload indicatlon

Mezsered value (dB) Deviated | Aweep: Lie i Maxi permifled
Peuive Negative valwe | lieni elass 2 uncertinty vl neasurement
ene=half cyele ane-hall cysle [fHeH] (=dB} 1+dBY (4dD)
1355 1335 0.0 1.5 0.20 0.25
12, Uigh-level stability
Titre Meimul Deviaed vale | Accepramee limuir | Unsertsingy Musimum-permitted
class 2 uncertainty of measurement
valee (B oy i=dDy tidB} (=uB)
Thegin 129.0
0.0 03 0.10 0.1
End 129.0
Calibrated by : Approved by
o "

M Tasikial tamsumran)

b P )
Electrical und BIEA e EStaitards Laboratory
Date of Calibration  : 23 Feb2024-1 Mar.2024 Industrial Metrology and Testing Service Cenlre

| Date of Issue o1 Mar, 2024 Rel: 2011267012400347007

End o) Centilivate 9y




NSCTISETIS 1
N-TISTR CALIBRATION C037

THAILAND INSTITUTE OF SCIENIIIIC AND TECHNULOGICAL REAEARCH (TISTRY

Request Nu. 21-67/0232 MTC No. EEL. BP. 780167

CALIBRATION CERTIFICATE
Submitred by ALS Lahoratory Group { Thailand) Co., Lid.
Address

: 104 Phutthanakan 40, Phatihanakan Rd., Khwaeng Phaithanahan, Khet Suan Luang, Bangkok 10250
Calibrated at

: Elecirical and Ll ic Stundurds .ab ¥, Indusirial M

vy and Tesling Service Centre,

Soi 1€, Bangpoo Industrial Estate,

it Rd.. A.Munng, S kun 10280,

Instrument Calibrated : Ambient Environment

Descriplion : Sound Level Meter Temperature 1(23-3)°C
Munufaclurer : Rion Relative Humidity H50=19)%
Model :NL-42 Ambicnt Pressure +{101,325z1.5) kP
Serinl No. 100900073 (ID:RYG_I'S0494)

+ UC-52 No. 184466 Haborn P

:NI1I-24 No.01735 Fi
e J:K‘? :

Standards used : t ACPROVED YT .

Micraphose

Preamplifier

b Bund Pass [iier Wavewek 752A $/N 90010494, '

2. Condenser Microphune Briicld:Kjer 4180 5/N 2889871,
3. Decade Altenuntor Ando AI-203 S/X 00464602,

4. Function/Arbilrary Wavelorm Generulor Agilent 13220A $/N MY44042668.
5. Digital Function Synihesizer NF Electranic Instruments DE-193A S/N 122037,
6. Digital Mullimeier Fluke 85204 S/N 4985007,

7. Pistonphione Rion NC-72 S/N 00402446,

8. Measuring Amplilier BrilcJ&Kjun 2636 SN 1537484,

Date of Receipt 24 Jan. 2024

Date of Calibration

$ 23 Feb,2024-1 Mar2024 19

1eh Eslile B
St Tang
Je s e o

150-TIS 19025

.
TISTR CALIERATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCI] (1 ISTR)
Request No, 21-67/0232 MTC No. EEL. BP. 178/0167
1. Absolute Sensitivity

Referenee Measured value Devetion | Aceepesnce | Uncertaingy Moximum-permilied
Acvustic & idB; valus  [limiz Class 2] uncertainty el mensurement
1diy lictore .\d_m:\_! Aller sdpass| (s (dB) l =dB) (=dB)
11391 | 4.1 l 1139 0.0 1.0 | 03y NiA

Note: The extemal calibration adjusiment was firsUy performed. Tle inlemal calibrution adjustment

was (hen completed at the displuy of 124.6 dB.

2, Self-gencraled noise

2.1 Normal test

Mezured value Uneenaingy Masimum-permitted
idB} [E=:1 rinty of measurement (+di)
178 | 0.10 N/A

2.2 The microphone of the sound level meter way repluced by electrical signal input device

Fregurmny | Mensused vabue | Lreeraingy Maximum-permilied
Weighting 1d) (=dB) wiwaniny of measurement (=dB}
A-Weight 129 wio NiA
C-Weight 188 i NA
Elat 242 010 N:A
Date of Calibration  : 23 1020241 Mo, 2024 LER

LHIT A

lis Uatern

IVTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR}
Request No. 21-67/(232 MTCNo.EEL. BP. 178/0167
9. Power Amplilier Briel&Kjr 2706 SN 1517650,
10. Speaker Tannoy Limited, Grear Britain British Patent Ko, 215300
11. Digital Multimeter Agileat 34401A $/N MY 44005560,

12. Pragamimable Atenuator Tumapawa TPA-303A $/N 2212, |

Culibration Procedure :

This i was calit

d by using calibration [ no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Eleciroacouslics - Sound Level Meters - Pat 3 ; Periodic tests (2013). These calibration
procedures were relaled w the eleetrical and veoustic signal tests. The elecidcal signal test was carried out with the
direct measurement method. The acovstie signal test was performed in an unechuic room with the comparison

measurement method.

This instrutnent has been calibrated against standards maintained at Ihe Eleetrical and Electronic Stwundards

Laboruory (EEL). which are iraceable 1o (he Interational System of Units through the Nationu] Instiwle of
Metrology (Thoiland).
The information on actual reading is atached herewith and the uncertaity limits quoted refer to the

measured values only.

“The reponed expanded uncerainty is based upan a slandard uncertainly multiplied by a coverage factar

k=2, providing 4 level of'confidence of approximately 95%.
Date of Calibrafion ;22 Feb.2024-1 Nar. 2024 200
L P U IE wt 1 wwrire gl * T

NSO S 1T2S
IMSTA CALIBAATION 0037
THAILAND INSTHUTT OF SCIENTFIC AND TECITNOLOGICAL RESEARCH (TISTR)
Reyuest No, 21-67/0232 MTC No, ELEL. BP. 176/0167

A. Acousticsl signal test ol frequency weightings

Fregaceey | Deviation from freqaency meaponse (UB) | Aceepiance fnmt eliss 7 | Uncertsiay Maximum-permitied
Avwright | Cweight Flae (=dn Aty uncertanty of mewsuremenl (=dR)
125 0.1 02 0.2 15 045 0.6
1000 -0.1 0.1 0 Lo 0.45 0.6
2000 -0.7 =7 -0.7 50 045 0.7 _ 1

. Electrical signal test of frequency weightings

Fregaeacy | Devition from: frequeney response (0B) | Asceptance it s | Uscenatany Maximum-pernitted

(M} A-weight C-weighi Flat LED ek f=diy imeeniainty of ineaswrement (dny
63 0.1 0.0 on 2.0 0.20 0.6
125 0.1 0.0 11} L5 0.20 0.6
250 0.1 0o 0.0 1.5 0.2¢ 0.6
3ne 0.0 L] 0.0 15 0.20 e
1000 60 0.0 0.0 1.0 0.20 0.6
2000 0.1 o0 0.0 0 0.20 0.6
4000 - 0.0 0.0 30 0.20 0.6

E 800y 0.0 0.0 0.0 50 0.20 0.7

Date of Calibration 1 23 Feb, 20251 Mar 2024 A0
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aoTsTR  SCTSLTS s - s SRR
B o THAILAND INSTITUTE OF & NTIFIC AND TECHNOT OGIC AL RESEARCIL (TISTR) THAILAND INSTITUTE OF SCIENTITIC AND TECIINOLOGICAL RESEARCH { FISTR)
Reguest No, 21-67/0232 MTC No. FEL. BP, 178/0167 Request No, 21-67/0232 MTC No. EEL. BP. 17870167
5. Long-term stability 7. Level linearity on the reference level range |
Tiewe | Measueed Value | Deviated valus | Acceptanee it Ungertaingy Maximum:pemiited | ich Meavured valee | Deviared valoe | Acceptance limia Ungzriainty Maximum-permitted ‘
chaw 2 wmeerninty of measurement vabue el 2 uncertainty nf measurement |
B T o a] ons we) (@) (=B} () (e |
Begin 92.0 | 136 136.0 0.0 11 0.30 03 |
Fnd i 00 L 0:10 s | 135 1350 00 Ll 0.30 03
134 134.0 00 11 0.30 03
6. Frequency und time weightings a1 1 kHe IEY, 1330 00 Ll 0.30 03 |
6.1 Freguency weightings at 1 KHz, 132 1320 ug ) 0.30 03
Frogicicy | Messnnd viles | Devisiad vabos ptance it i PRS- 131 131.0 0.0 Ll 030 03 |
Jr— iz ety B 130 130.0 00 L1 030 0.3
aB) B fean) (=dB) (sd8) 129 129.0 00 1] 0.30 03 |
Aweight 910 0.0 02 030 0 124 1240 0.0 11 0.30 03 |
Coweight 94.0 0.0 02 0.20 02 i I8 1190 0.0 L1 0.30 03
Flat 94.0 0.0 02 0.20 02 114 114.0 00 11 0.30 03
109 109.0 00 11 030 03
6.2 Time weightings at 1 kHz 104 104.0 0.0 11 0.30 03
Frogueney | Measmed value | Deviased value | Acceprance limit | Uncertaingy Maximum-permitted 99 99.0 0.0 Bl 0.30 03 i
We'yhting S SR R— 94 940 00 11 0.30 0.3
) WB) (4B} (441} (208) 89 89.0 0.0 11 30 0.3
Fast 94.0 0.0 01 020 02 s 80 00 11 .30 03
Slow 940 o o1 020 55 79 79.0 00 [ 030 03
Leg 94.0 00 ] 0.20 02 & 744 ful 11 0.30 03
69 689 0.1 11 0.30 0.3
|
| DawofCaliheation 23 Feb.2024-1 Mar.2022 519 | Datc of Calibration  : 23 I'eb.2024-1 Mar.2024 619 .

- g

mimeTn G e I K] S
I S | |
,[ THAILAND INSTITUTE OF SUILNTIFIC AND TECHNOI OGICAL KESEARCH (T15TR THAILAND INSTITUTE OF SCIENTITIC AND TECHNOGLOGICAL RESEARCH (TISTR) :
| Request No, 21-6710232 MTC No. EEL. BP, 1780167 || ReauestNo. 21670232 MTC No, FELL B 1780167
7. Level linearity an the veference level range (cont) | 8. Level linearlity including the level ranpe contral
| Messured vatoc | Deviared valuz | Acoeptanee it Unertsimg Maximum-permitted At reference level w 5 dB prealer than the under-renge on a fevel range
ki a2 unceriainty' af measurement Ramge | Arncipated value| Memured valus | Deviaed [A Unezra Maril permitr
[dA} dB) [OELTY 1+dB} idise =dB) valse unceriainty of measurement
64 63.9 0.1 Ll 0.30 03 (dB} wh) dg} By i=dB} {=dd)
i 9 58 ol = 030 o3 30-130 35.0 35.0 0.0 0.30 02
| 54 53.9 0.1 1.1 030 0.3
| 9 9.0 0.0 0.30 03
44 440 0.0 11 0.30 03 | 9. Tonc hurst response
39 ke 0.1 11 0.30 0.3 I Time Tonehurst Measwred value | Devisted | Avceptance | Uncertainry Maximum-permitied
P 39 o1 1 0.30 W | Weighting | Daration, 1h vahsr |l class 2] unesrtainty of measuremeat
5 50 ol = 00 = [ ims) (@ (dB) {aB) (2d8) (248}
2 279 0.1 L1 0.30 03 ! 20 1260 00 Zho | 020 .
53 ) 01 " R 03 | Fas 2 109.0 00 |+n0;-28] 020 03
o6 259 0 " 030 03 0.25 99.9 0.1 15-50] 020 03
25 249 0.1 11 0.30 03 St 200 %6 i N0 =020 92
| 2 1000 00 |-1e-50] 030 03
8. Level linearlity including the level range control ‘ =0 1200 0.0 1 0:20 03
At reference sound level on the reference level range S0 2 J000 00 e ] T 93
Range | Anticipated value| Messured velae | Devisted |Acceptance | Uncenainsy Masimum-pernitted ‘ 025 90.9 0.0 | -1&-R0) 020 03
vabie (Dt class 2 uncertainly af measuren |
wy) (dB) wWlh) (£dB) (2dity (20B) |
I W0-130 940 94.0 00 11 030 03
|
|
Ditte of Calibration - 23 Veb 20%4-1 Mar. 2024 T, Date of Calibration 23 Tub 2024-1 Mar 2024 Ko 1




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

41-45)fk Sinnthom Roaa, Bongbumru Bangplud, Bongkok, 10700 Thar and

SITHIPORN,  Rarewa .

Creten

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) Tel 16€ 2435831 Email. colibrabongsithphom.com Chimasmco o
Request No, 21-67/0232 MTC No. £FL, BP. 1780167
10. Peuk C sound level Cerl Na. : ACC24055
Number of eycles in e | Measured | Devistdl | Acsepmance Ursenalnty Maximum-peritted Pagss  : Tof3
. . .
St ST VS A N sy ul i Calibration Certificate
iy (dn) (4R} 1=dB} (o1 1+B)
— I e = 4 Equipmeat : SOUND CALIBRATOR
omplete cycle E 5.3 0.1 30 .. .
020 925 Mannfacturer : RION
Positve half evele 1244 124.1 -0.3 20 0.20 0.35 Model : NC-74
Negalive halfcycle | 124.4 124.1 0.3 20 020 0.35 Serial No.: 14178124 REVIEW BY . # 5
N | ID No.: RYG_FS0216 |
| | peosmp—
11. Overload indication | AITROVEDE) i q
|
Measured value () Deviated | Accep t i M permitted |
| it und ; GOOD i 7-0et-05
Ponilive Hegative valuz  |Kimitclaw 2 uncertainly of measurement | Rl NI XT CALDATE s
anebelf eyele one-half eycle i (248} (+48) (24B) Cusiomer : ALS LABORATORY GROUP (THAILAND]) CO., LTD.
135.5 135.5 00 s 0.20 025 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
= KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
12, High-level stability
hd BANGKOK, 10250 THAILAND.
Time Measured Deviated vabue | Acceptance lmit Uncertainy Maximum-permilied
eline 3 uncertainly of measurement
value (B} (B) (=UB} {18y (=dB) Location : o
Begin 129.0 Ambicnt Temperature : (230=x3) °C
— 0.0 0.3 0.10 ol Pressare : (1013 £3 ) kPa
End 129.0 Relative Homidity : (500 +20 ) %
Calibrated by - Approved by :
Received Date : 1B OCTOBER 2024
Calibration Date : 22 OCTOBER 2024
(Mr. Tawikiat Insamran) Date of Issue : 24 OCTOBER 2024

Diate of Calibration

¢b.2024-1 Mar.2024

Drate of lssue

£ 1 Mar, 2024

Email: colibration@sithiphorn.com

Calibration Procedure ; CP-AC-03

Calibration Method :

i 'int.};

Electrical and Ebe il dtahards Luboratory

Calibrated by : Nathakam Pisutpaisan

Industrial Metralogy and Testing Serviee Centre

TR e P

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45+45)1 Sirinthorn Road, Bangburniru, Bangpiud, Bangkok, 10700 Thailand
Tol +66 2433 8331

s0Ciagies

Cert. No.
Job No.
Pages

This cquipmem was calibrated by follow on IEC-60942-2003 Standard.
The sound pressure level, frequency and fotal distertion of the sannd calibmtor was measured using the reference

microphone.

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

Instrumeut. Model Serial No, Cert. No.
‘Wauveform Generator 335118 MY52302742 EF-0007-24
Digital Mullimeler 33461A MY53220104 EEL.BP 21/0267
Digital Muliimewr 3M61A MY53220076 EEL.BP 20/0267
Digitl Multimeter 33461 A MY60024273 EEL..BP 22/0267
Programmable Attenuator MAT-1070 62100114 FF-0008-24
Conderiser Microphonc 41R0 2977900 AA-1001-2¢
Mcasuring Amplifier NA-42KAI 34560495 AA-3001-24
Audio Analyzer AVR-3360A V74HB6069 L1F--0009-24

SITHIPORN;

T 201126701 2400347008

Approved by : W
; K .
)

( Thanaku! Petchurai

FUBUMTE 002 fievd

This certificate is issued in accordance with the requirements of ISOAEC 17025 standird, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN

o

2. This result of calibration was found accuraic as shown on date and place of calibration for this calibruied iwm only.

3. This certificate is raccable 10 the

svslem of unit at:

3.1 National lnstituie of Metrology (Thailaad).
32 Thailand Instituie of Scientific and Technological Research (TISTR),

O 45F481f1 Sirinthomn Roag, Bangbumi, Bangplud, Bangkok, 10700 Thalland assoegiates
NSCTISLTIS 17025 Tol +66 2433 8331 Email: calibration@sithiphom.com
CALRRATION 0154
2 ACC24055 Cert. No. : ACC24055
: VC6RAC0015 Job No. : VC68ACO015
: 20f3 Pages : 3of3
Hesult of calibration :
1. Sound pressure level
Specified souad Measured Devialed Acceptance
pressure Jevel value value Uneertainty Limit
(dB) (dB) (dB) (dB) (dB)
94 94.19 0.19 0.14 0.40
Due Date
05-FEB-25 o
13-FEB25 - Arequeacy
15-FEB-25
15-FEB25 Specified Moasued | Deviated Acceptance
05-FE0-25 Froquency value value Uncertainty limit
{ZEER2S ) () (%) (%) (%)
o 1000 10013 0.1 0.1 10
09-FEB-25 - . -
3. Total distortion
Measured value (%) | Uncartainty (%) Acecptanc limit (% )
182 | 0.10 30

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

or any value ft iding a lavel of of y 95 %

——————— End of Calibration Certificate

V2% LT




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY ST HITES N
451-431/1 Siniharn Reed Dongbumny Bongoiud Bangkuk, 10730 Thatand T
Tal 415 240031 £mai < alivratlon@sithighom com cumann i

Cert. No. : ACL24076
Pages : lof8

Calibration Certificate

Equipment :
Manufacturer :
Model ;

Serial No.:

iD No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Reccived Dale :
Calibration Date :
Date of Issue :

SOUND LEVEL METLR

RION

NL-42 / Microphone UC-52 / Preamplificr NH-24
10734221/ 157777 /22653

RYG_FS0027

GOOD

ALS LABORATORY GRQUP {THAILAND) CO,, LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

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

(23.03) 56

(1013 £3 ) kPa
{500 £20) %

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-251/I Sinntharn Road, tangbuimru Bangplud Bongkok 10700 Thallond
Tal +58 2432 8331 tma ; calibretion@sitniphorn com

Calibration Procedure : CP-AC-0]

Calibration Mcthod :

SITHIPORN/
associates

NCTISMTES 17028
CAURSATION 0184

Cert. No. : ACL24076
JobNo. : VCETACO054
Pages  : 208

This equipment was calibrated by follow on JEC-61672-3 (2013) Standurd for sound level meter (SLM).

The SLM had tests to Acouslical and Elecirical signal tests of requency weighting with Ancchoic chamber and Refcrence

Standard Instruments,

TFor tests resulis of each jlems were made by observation of each [nstruments display and also with SLM's display.

Condition of this result of calibration

1. Reference Standard Instruments :

Lostrument Model Serial No, Cert, No, Due Date
Waveforn Generator 33210A MY48017076 EF-0009-23 07-FER-24
Wavefarnn Generator 335118 MY52302742 EF-00]0-23 07-FEB-24
Digital Multimeter 33461A MY53220104 CEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY'53220076 EEL.BP 29/0266  |3-FCB-24
Digital Multimeter 34614 MY60024273 EEGL.BP 3170266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-TEB-24
Measuring Amplitier NA-42KAl 34560495 AA-3002-23 14-TEB-24

2. This result of calibration wus found accuratc as shown on date and place of calibralion for this calibrated itern only.

3, This certificalc is (raceable to the i syslem ol unil

dai:

3.1 Nutional Instilute of Metrology (Thailand).

3,2 Thailand Institute of Scientific and Technolugical Research (11STR).

Calibrated by :

Approved by :

Nalhokomn Pisutpaisan

7 BAS

{ Thanakul Petchurai )

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

oiher than in (ull. except with the prior writien approval of the head of Calibration Loboratory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451f1 Sirinthorn Road, Eangbumy, o igplud, Bunghok 10700 Thaxand

Tel +E6 2433 B33 Email: caibration@sithiphorn com

SITHIPORN)

associales -

CALIBRATICN 2134

Cert. No. : ACL24076
JobNo. : VCGTACO054
Pages  : Jof8

Summary of Measurement |
Uncertainty Mesimum-permitted
Purameter uncertainty of
(dn)
measurement (dI3)
1. Absolute sensitivity 0.2 N/A
2. Sell-generated noise 0.2 N/A
3A tical sigmal tests of requency 1|
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signul tests of frequency weightings
For 10 Hz 1o 4 kHz 03 0.6
For>4kHz lo 10 kHz 0.3 0.7
For> 10kHz to 20 kHz 1.0
5. Frequency and time weightings a1 1 kHz 0.2 0.2
6. Long - lerm stability Q.l Q.1
7. Level lincarily on the reterence level mnge 02 03
8. Level lincarily including the level range control 0.2 0.3
9. Tane burst response 0.2 03
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12, High level stability 0.1 0.1

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

A51-251{1 Sinnthorn Road, bangbumnu Bangpluc. Bangxok. 10700 1haitand

Tol 36 24328330 I'ma  calibichon@silvphern com

7 Al

SITHIPORN) [
associates
NSC-TISITIS 17025
CALIGEATION 0158

Cerl, No. : ACL24076
Job No. : VC67ACO054
Pages  : 40fB
Besult of calibration :
1. Absulute sensitivity
Reference Measured Acceplance
Acouslic Siyal Value Deviation Limit
(dR) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 =0.3

2. Sell~generated noise
2.1 Nonnal test

Measured Value
(dB)

144

2.2 The microphone of the sound Tevel meter was replaced by cleeirical signal input deviee,

Frequency Measured value
Weighting (dB)
A - weight 12.6
C - weight 18.9
Flat 24,7
. Acoustical signal tests of freg

Meler {ree-field acoustic respanse ut a level of 84 dB

Trequency Deviation [rom various [requency weighling response curve (dB)
£z Flat Coweight A-weight A“.‘p‘mm
Limils
125 0.3 0.3 0.3 +1,5
1000 0.0 0.0 0.0 =10
8000 -0.5 -0.4 -0.4 =5.0




SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

45k451/1 S inthorn Road Bangbumru Bangplud Bangkak, 10700 Thalland
Tol -46 2433 8331 [mail; calibratien@slthiphan com

SITHIPORN

associates -

NSCTERTIS IT6TS
CALSRANION E33S

Cert. No. : ACL24076
JobNo : VC6TAC0054
Pages  : 50f8

4. Elecirical signal tests of frequency welghtings
Weighling network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(He) Flu Coweight | A-woight Acseptanee
Limils
63 -0.1 -0.1 -0.1 2.0
125 -0.1 0.0 -0.1 =].5
250 -0.1 0.0 0.1 *1.5
500 0.0 0.0 -0.1 1.5
1000 0.0 0.0 0.0 =10
2000 0.0 0.0 0.0 *2.0
4000 0.0 0.0 0.0 =3.0
4000 0.0 0.0 0.0 =5.0

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Anticipated | Measured | Deviated | Acceptance

Frequency Value Value Value Limits
Weighting (dB) (4B) (dB) (dB)
A - weight 94,0 94.0 0.0 02
C - weight 94.0 94.0 00 +02

Flu 94.0 94.0 0.0 02

5.2 Tinic weighting au | kiz

Anticipated Measured Deviated Acceplance

Frequency Velue Value Value Limits

Weighting (dB ) (dB) (4B ) (dB)
Fast 4.0 94.0 0.0 10
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.)

6. Long - term stability

SLM Display | SLM Display [ Daviated Acceplance

Frequeney at initial al final Value Limits
Weighting (dB) (dB) 1dB) {dB)
A - weight 94.0 94.0 00 +03

7 flh

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Snnthorn Road, Dangbunru Bangplud Bangkck 10700 Thaiand
Tcl~86 24338331 Email:calibration@sithiphorn com
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Cert No. : ACL24076
Job No. : VC67AC0054
Pages  : 7ol8§

8. Level linearity including the level range cantrol

Anticipaied Mcasured Deviated Acceplance
Range Value Value Value Limils
(dB) (dB ) (dB} tdn)
Auto 9.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Mensured Devialed Acceplance
duration, Tb Cycle Value Vaolue Value Limits
Weighting (ms) (dB) (4B) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5:-50
Tast 2 8 117.0 116.9 0.1 1.0;-25
200 800 134.0 134.0 0.0 =1.0
Slow 2 B 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 8 -0.2 1.5:-50
SEL X 8 108.0 107.9 -0.1 1.0:-25
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number ol eycle Anticipaled Measured Devialed Acceptance
in Value Value, 1.epeak Value Limits
test sianal (dB) (dB) (dB} (dB)
Continuous 133.0 133.0 0.0 +3.0
One 1364 136.0 -0.4 +3.0
Number of cycle Anlicipated Mensured Deviated Aceeptance
in Vaolue Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 *2.0
Pasilive hall cycle 1354 135.1 -0.3 +2.0
Negative halfl eycle 1354 1351 -0.3 +2.0

W2

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-45){) Sininzhorn Roadl Bangbumi Bangplud Bangxok 10/00 Thaitand

SITHIPORN,

associates

Tel +6G 2433 B33l Ema! calibratian@sithiphorneom m':.'\:;l:;: ;l::
Cert. No. : ACL24076
Joh Ne. : VC67AC0054
Pages : 60f8

7. Level linearity on the reference level range

Anticipated Measured Devialed Acceptante
Value Value Value Limits
(dB) (dB) (dB} {dB}
137.0 137.1 0.1 A
136.0 136.1 0.1 EAA
135.0 135.1 0.1 = 1.1
1340 134.1 0.1 1.0
1330 133.0 00 =11
132.0 1320 0.0 +11
131.0 131.0 0.0 =1l
129.0 129.1 0.1 + 11
1240 1240 0.0 1.0
119.0 119.1 0.1 21
114.0 114.1 0.1 111
109.0 109.0 0.0 110
104.0 104.1 0.4 L1
99.0 99.1 0.1 + 1.0
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 111
79.0 79.0 0.0 41,1
4.0 74.0 0.0 11,1
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 +1.1
59.0 59.0 00 111
54,0 54.0 0.0 + 1.1
49.0 49.0 0.0 1.1
44.0 44.0 0.0 + 1.1
350 39.0 0.0 + 1.1
34.0 34.0 0.0 * 1.1
30.0 29.9 -0.) 111
29.0 289 0.1 + L1
280 279 0.1 111
27.0 269 0.1 4 1.1
26,0 2359 0.1 £ 11
250 249 0.1 110

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45F481/1 Sinthorn Roud Bangbuimru, Dangplud, Dangkex, 10700 Theiland
Tel -£52433633)  Emai: calibranon@aithiphorn cam

SITHIPORN;

associates

CAUBRATION 134

: ACL24076
1 VCETACO0054
: RoflB

Cert. No,
Jub No.
Pages
11. Overload indication
Measured value (dB ) Deviated Aceeplance
Positive Negative Value Limits
one-half cycle | onc-half cycle (dB) {dB)
89.6 89.6 0.0 =t.5
12, High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 £0.3

The reported uncertinty is based on a stundard uncertninty multiplied by coverage factor

or any value following

providing a lavel of

End of Calibration Certificate

fidence of imalcly 935 %
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Calibration Certificate

Equipment :
Manufacturer :
Maodcl :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambicnt Temperature :
Pressure :

Relative Humidity :

Reccived Date :
Calibration Date :
Dale of Issue :

SOUND LEVEL METER

RION

NL.-42 / Microphone UC-52 / Preamplitier NH-24
00873057 /171591 /73333

RYG_FS0381

GOOD

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

(23.0=3) °C

1013 £3) kPa REVIEWBY ...

(500 =20) Yo FI.
APPROVED BY L

23 SEPTEMBER 2024
09 OCTOBER 2024
09 OCTOBER 2024

NEXT CAL DATE ..

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451451/1 Srrinthorn Road Bangbummu Bangplue Bangkol 10700 Thailand
Tol 460243538331 Emc calbrolion@sithiphorncom

Calibration Procedure : CP-AC-01

Calibrativn Method :

SITHIPORN)
associates

ST 17018
CALREATION 018

Cerl, No, : ACL24304
Jdoh No. @ VC6TACDI64
Pages  : 20f8

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter {SLM).

The SLM had lesis 0 Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference

Standard instruments,

For tests results of each ilems were made by observation of each [nstruments display and also with SLM's display.

Condition of this result of calibration ;

1. Reference Slandard Insiruments

Instrumeng Model Serial No, Cert, No, Duc Dute
Waveforn Generator 332104 MY48017076 EF-0009-24 05-FEB-25
Wavefon Generator 33511B MY52302742 EF-0007-24 05-FLEB-25
Digital Mullimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY353220076 LEL.BP 20/0267  15-FEB-25
Digital Multimeter 344614 MY60024273 ELLBP 22/0267  15-FFB-23
Programunable Afienuator MAT-1070 62100114 EF-0008-24 05-+12B-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-2§
Measuring Amplificr NA-42KAl 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on dute and plice of elibration for this calibrated item only.

3. This certificate is traceable (o the i sysiem of unit

3.1 National Instituie ol Metrology (Thailand),

3.2 Thailand Institate of Scientific and Technological Reseurch (T1ISTR),

Culibrated by :

Approved by :

(

Nathiakorn Pisutpaisan

Z”Ze%.

Thanakul Peichurai

This cerlificate is issued in uecordance with the requirements of 1ISQ/IEC 17025 standard. may not be repraduced

olher than in full. excepl with the prior wrinen approval ol the head ol Colibrntion Laboratory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45+451/1 $mnihorn Road Bangbumird, Bangplud Bangkol. 10702 Thailond
Tol 48694338331 Fmail:calibraton@ hiphorn com

SITHIPORN, o

associates

NSCTISI-TIS 17025
CAUMEATION BV

Cert. No. : ACL24304
Jub Ne.  : VC67AC0164
Puges  : 3of8

y ol M Iesult @
Uncertainty Maximum-permitied
Farameter uncertainiy of
(dB)
mi¢asurement (D)
1. Absolule sensiuyity 0.2 NIA
2. Sell~generated noise 0.2 N/A
3,4 jcal signal iests of [req ighting:

125 e 0.3 0.6

1000 Hz 0.3 0.6

8000 Iz 03 0.7

4. Electrical signal tests of [requency weightings

For 10 Hz 104 Klz 0.3 0.6

For>4kliz 10 10 kHz 0.3 0.7

lor > 10 kHz to 20 kHz 0.3 1.0

5, Frequency and time weightings at | kHz 0.2 0.2
6. Long - terrn stubility 0.1 0.1
7. Level linearily on the reference level range 0.2 0.3
8. Level lincarity including the level range conirol 02 1.3
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 0.35
11. Overload indication 02 0.25
12, High level stability 0.1 8]

7 Lol

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-261/1 Sinathom Roag Bongbumns Bangplud kangkok 167C0 Thailanc
Tel~66241)8331  Email colisrauon@ Luslorn com
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WRCTIN-TE 17028
CALBRETION 0194

Cert. No. :  ACL243H
JdobNo. : YC6TACO164

Puge  : dofB
Result of calibration :
1. Absolute sensitivity
Refercnce Measured Accepiance
Acoustic Signal Value Deviation Limit
[dB } (dB) LdB (dR )
53.9 (93.94) 03.9 0.0 403

2, Self-generaicd noise
2.1 Noanal test

Measured Value
{dB
16.7

2.2 The microphonc of the souwnd level meler was replaced by elecical signal input dovice

Frequency Weighting

Weighting (dB)

A - weight 134

C - weight 19.3
Flat 25.0

3. Acoustical signal tests of Irequency weightings
Meter free-field acoustic resporse at & kevel of 84 dB

Frequency Deviation from various frequency weighting response curve {dB)
(He) Atceptance
Flat Coweight A-weight
e g Limits
125 0.3 0.4 0.4 2 1.5
1000 0.1 ‘4] 0.1 = 1.0
$000 1.1 1.2 1.2 5.0




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-251f1 Sinnlhom Road Bangbunra Dangplud Bangkoek. 10700 Tal and

Tol €6 2433 8331

[l colaronengibtpham com

SITHIPORN/
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4. Elcetrical signal lests of frequency weightings

Weighting network response with relative to | kHz.

Cert No. : ACL24304
Job No. : VC6TACDIN
Puges  : SofB

Erequency Deviation from various Irequency weighting responsc curve (dB)
(Hz) i R Acceptance
Flat Coweight A-weight R
Limits
63 00 0.0 00 220
125 0.l 0.1 0.1 =15
250 0.1 0.0 0.0 1.5
500 00 0.1 00 =15
1000 0.0 0.0 0.0 =10
2000 0.0 ['A} 0.0 =20
4000 0.0 0.0 0.0 +.0
3000 0.0 0.1 0.1 =5.0
5. Frequency and (ime weightings at ) kHz
5.1 Frequency weightings at 1 ktlz
Anticipated Measured Deviated Acceplance
Freguency Value Value Value Limits
Weighting (dB) (dB) (dB ) (dB)
A - weight 94.0 94.0 00 £0.2
C - weight 94.0 94.0 00 £02
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting a1 1 kHz
Anticipated Measured Devigled Acceptance
Frequency Value Value Value Litmits
Weighting (4B) (dB) (dB) (dp)
Tast 94.0 94.0 0.0 =01
Slow 94.0 94.0 0.0 =0,
Leq 94.0 94,0 0.0 =01
6. Long = term <iabiliny
SLM Display | SLM Display | Deviated | Acceptance
Frequency auinilial at final Viloe Limits
Weighung 1dB) {uB) (uB) (dB )
A - weight 94.0 94.1 0.1 203 /,_W
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN)

4514511 $ nikarn Read Banghumny Bangplud Banglhok 10730 Thailand

Tol +66 2433 8331

Ema  calibratior@silhiphorr com

/

associates -

8. Level lincarity including the level range control

Cert. No. : ACL24304
Joh No. 1 YC6TACO164
Pages : Tof8

Anticipnied Measured Deviated Acceptance
Range Value Value Vulue Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 =11
Amticipated Measured Deviated Accepance
Range Vulue Value Value Limiws
(dB) (dB) (dB) (dB )
130 300 30.1 0.1 =1}
9. Tonc burst respanse
lime Tone burs| Aaticipated Measured Deviared Acceplance
duration, Tb Cycle Value Value Value Limits
Weighting ) (d8) (dB) 1dn) (d8)
0.25 1 108.0 t07.9 0.1 L5:-50
Fust 2 8 7.0 117.0 0.0 1.6:-2.5
200 800 134.0 1341 0.1
Siaw 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 ] 99.0 989 0.1 1.5;-5.0
SEL 2 8 L1080 108.0 0.0
200 800 128.0 1281 0.1

7 B

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
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SITHIPORN)
associates -
Chumnmovass

1 ACL24304
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7. Level Unearlty on the reference Jevel range

Anticipated Measured Deviated Acceplanee
Value Value Value Limils
(dB) (dB) (dB) (dB)
1370 137.0 0.0 % 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 x 1.1
134.0 134.0 0.0 L1
133.0 133.0 0.0 +1.]
132.0 132.0 0.0 =11
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 1.1
124.0 124.0 0.0 =1l
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 =11
105.0 109.0 0.0 % 1.1
104.0 104.0 0.0 £ 1.1
99.0 99.0 0.0 =11
94.0 94.0 0.0 z 1.1
$9.0 R9.0 0.0 +1.1
84.0 84.0 0.0 £1.1
79.0 79.0 0.0 4Ll
4.0 74.0 0.0 2N )
69.0 6.0 0.0 + 1.1
4.0 64.0 0.0 =11
59.0 59.0 0.0 x1,1
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 = 1.1
44.0 44.0 0.0 +1.1
0.0 39.0 0.0 41.1
34.0 34.0 0.0 =11
300 30.1 0.1 +1.1
29.0 29.0 0.0 1.1
238.0 28.1 [N} +1.1
274 27.1 0.1 ill
2640 26.2 0.2 1.1
250 252 0.2 1.1

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

£51-251/1 Sirntnorn Roadl Bangb.
Tol 4682433 8331 Email. cal

SITHIPORN

associates . -

1t Bongphid Bangeok, 10702 Thalland
ShEsRL S NSCTISAN 17025
ationi@sithiphorn c et s

CerL No. : ACL24304
Jub No.  : VC67AC0164

Pages  : Bof8
10. Pesk C sound level

Number of cycle Anlicipated Mcasured Deviated Acceplance
m Value Vatue, Lepeak Value Limils
Lest signal (dB) (dB ) LdB )} (dB )
Continuous 1310 133.0 0.0 +30
One 1364 135.9 -0.5 +3.0
Number ol cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
lest sigmul (dB ) (dB) (dB) (dB )
Cunlinuous 1330 133.1 2.0
Positive half cycle 1354 1352 2.0
Negalive half cyele 1354 135.2 +2.0
11. Overloud indication
Measured valne ( dB ) Deviated Acceplance
Positive Negative Valuc Limits
one-half cyele | onc-half cycle (dB) (dB)
89.6 89.5 0.1 =1.5
ligh level stabiliny
SLM Display | SIM Disploy Desiated Acceplanee
Froquency at igdtial ol final Value Limits
Welghting (dB ) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 =03

The reported uncertainty is based on 4 standard uncertainty mulliplicd by coverage factor & = 2

or any value following caleulution.providing a lavel uf confidenee af npproximately 95 %

End of Calibration Certificute

e
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THAILAND INSTITUTE 1 SCIEXTIFIC AND TECHNOLOGICAL RESEARCH{TISTR)

Request No. 21-67/0232

CALIBRATION CERTIFICATE

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

Address THAF 40. Phatthanakan Rd.. Khwaeng T Khet Suan Luang, Bangkok 10250,

Calibroied at : Electrical and tronic Standards Labmatory. Industrial Metrology and Testing Scrvice Centre.

Soi 1C, Bangpoo Industrial Estale, Sukhumvil Rdl., A.Muang. Sumutprakan 10280,

Instrument Calibrated : Ambient Enviranment

Description : Souud Level Meter Temperature H{23=3°C
Manufacturer : Rion Relative Humidity (502 15)%
Madel :NL-42 Ambiem Pressure :(101.325+1.5) kPa
Serial No. :002965) 7 (ID: RYG_F50434)

Microphone : Type UC-52 No.135220

Preampiifier : Type NI1-24 No.87527

Standards used :

1. Band Pass Filier Waveteh 752A S/N 90010494,

2, Condenser Microphone Brilel&Kjzr 1180 S/N 2Kx9871.

3. Decade Atenuator Ando AL-205 5/N 00464602,

4. FanclionfArbitrary Wavelonn Generalor Apilent 33220A $IN MY 44042665,
5. Digital Function Synihesizer NF IElectronic Instriments DF-193A S/N 122037,
6. Digiial Mulrimeter Fluke 8520A $/N 4985007

7. Piztonphone Rion NC-72 /N 00102446,

% Mensuring Amplifier Biiiel &K jaer 2630 S/N 1337484

Date of Receipt : 24 Jan. 2024

Date of Calibratinn

NECTISETIS
CALIBRATION 0237

TITIETR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESLARCHETISIRY
Request No, 21-67/0232 MTC No. LEL. BP. 1740167

1. Absalute Sensitivity

Refeience Acoustic Measured valie [B) | Py aton coralnty imum-permitied
Sigrral () Bafore aljier] After wdjun | valor (0B} | Class 20-0H) g of measuremen: {(=48)
11596 1143 1139 -0.1 1.0 0.30 N/A

Note: The external ealibration adjustnien was fisstly perlormed. The joternal calibration adjusumznt

wes then completed at the display of 1235 dB

2. Selfgencrated noise

2.1 Normal fest

Measred valie Unecttainiy Mavimum-permitted uncemainty

sk (=dB} ol measurement (—dB)

19.7 0.10 N/A

2.2 The microphone of the sound Ievel meter was replaced by electrical signul input device

Frequemey | Messured value  |Uncortamty Maximuni-permitied uncerwinty
Weigl W Leaity of measurement (=dB)
A-Weight 141 0l N/A
C-Weight 19.6 0.10 N/A
Flar 249 010 N/A
Date of Calibration 12222 keb 2024 EF R
Py
FL1BL MTC 062 Rev d
denact Ot CifiesLatuonatuny e

MTC No. EEL. BP. | 740167

22-2% Feh 2024 Iy

NSC-TISI-TIS [7028
CALIBRATION D0X7

MITISTR

THAILAND INSTITUTI: OF SCIUNTIFIC AND TLCUNULOGICAL RESEARCH (TISTRY
Request No. 21-67/0232 MTC No. FIL. BP, 1730167
9. Power Amplifier Bricl&Kjer 2706 S/N 1517650,

10, Speaker Tannoy Limited. Great Britain Brilish Patent No. 215300

1. Dignal Multimeter Agilent 34401 A SN MY 44005560,

2. Programmable Atenustor Twnogawa TPA-303A S/N 2212,

Calibration Procedure

This i was cali d by using ion praced no CP-102-02 and CP-102-03, which

were based on [EC 61672-3 Llectroacoustics - Sound Level Meters - Part 3  Periadic lests (2013). These calibration
procedures were reluied to the elecicical and acousiic signal tests. The elecirical signal test was carried out wilh (e
direct measurement method. The tcoustic sipmal test was perfurmed in an anechaic room with the comparison
measuremem method.

“This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Lahoratory (L), which are traceable 1o the Interationsl System ol Unils Ihrough the National Institule of
Muetrology (Thailand)

“I'he information on actual reading is atlached herewith and the uncertainty limits quoted refer 10 the
measured values only,

The reporied expanded uncertainty is based upon a standard uncertointy muhiplicd by a coverage lactor

k=2. providing a level of confidence ol approximately Y5%,

Nate of Calibration -28 Feb 2024 29

s

51118 1700
ATION B3

THAILAND INSTIVUTE OF SCIENTINC AND TECHNOLOGIUAL RESEARCH (TISTR)

Request No, 21-67:0232 AMTC Na. L LI BP. 174:0167

3, Acoustleal signal test of Frequency weightings

Deviauon from [requeney response {ds) Arcepiance bt Upeerisnry | Maximum-permitied uncestaity

(11 F] Awaight | Cowerght Flat chas 2 {2d3} 1B of measurement (3 dV

125 Anmvol | st splvin: LS sV 0.6 T
L 000 SN | RDIVIOY | SDIVAO! 1.0 vDIViD! 0.6
R (00 ADIVAO! DIV | =DIV/! 50 nDIVi0! 07

-

. Elcetrical signal test of frequency weightings

Lincertainty | Maximum-permined uncoraints

Froguency | Deviation fram frequency cesponse (UB)

) Asweight Coweight Tl class 2 2dB) {xdB} of meusurement (1dB)

63 0.1 -0.1 -0.1 eXi] 0.20 G

125, -0l 0.0 0.0 15 0.20 0.6

250 0.1 0.1 0.0 1.3 0.20 0.6

00 0.1 0.0 0.0 1.5 0.2 0.6
1 190 0.0 0.0 0 1.0 0.20 0.6
2RI 0o 04 -0l 20 0.20 0.6
4000 0o 0.0 0.0 30 0.20 0.6
S0 0.0 a0 0no 540 0.20 0.7

22-2x Feh 2024 4.9




I3TISTR

P

HSC-TISET
CALIBRATION 037

THAILAND INSTHUT L OF SCTENTTHC ANITECHNOLOGICAL RESTARCH TTISTRY

Request Nu.21-67:0232

5. Long-term stabtlity

MTC No. EEL BP, 174:0167

Time Meawared Valug Devizted value Arcoptance limit Uncevtainny Maumum-penmilied uncertziaty
i idHp las 2 (2dI i) of measuresnent (- dis)
Hegin 94.0
0.0 3 0.10 al
End 94.0
6. Frequency und time weightlngs at 1 KHz
6.1 Frequency weightings at 1 kilz
Froquency | Measured Valee | Deviated value P Tt ity Muxi penmilted inty
Weighieg By [E1] ehins 2 (2dB) (=4R1 of measurement {xdB}
Amcipht 94.0 on 0.2 0.20 02
Cweight 94.0 o 02 0.20 0.2
i Elat 94.1 0.l 0.2 020 02
6.2 e weiphlings al | kHz
Froqeoncy | Meseured Valse | Desiaed value | Accepiaisee lima Uscertaingy | Maximum-permitied uncenainty
Weghing g By ol 2 (+dB) (+dB} of measurcment (d3)
Fast 94.0 0.0 0.1 020 n2
Slow 94.0 an 0.1 0.20 02
leq 94.0 a0 0l 0.20 02
Date of Calibration
FA LMATE £07 et
L=

Request Na, 21-67/0232

VRAILAND INSTTUTL QF ¢

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

NIIICANI TECHNOLOGIC AL RLSEARCH (1S TI0O)

MIC No. FLLLHP, 174:0167

Astigipated | Meanured Vatoe Deviated value Aggeplares it Uneermingy Naximun-parmitied vaceramey
valu {UB} iu) (B chas 24248} +uB) of measurennent (- JR)

Sd 839 <0.1 LI 0.30 0.3

19 4940 L] in 0.30 0.3

44 44.0 0.0 LI 0.3¢ 03

3y 389 0.1 Ll 0.30 0.3

3 329 -0l (R 0.30 0.3

29 250 0.0 11 030 03
‘ 28 279 L1 Ll 0.30 n3
| 27 2606 =0.1 (A} 030 03
| 26 259 0.1 Ll 0.30 03

23 249 0.1 A 3t u3

8. Level linearlity including the leve! range conltrol
Attelerence sound leve! on the reference level rnpe
Ramge | Antipatad vabue | Measured value | Devisted plance limui| Uncert permiticd
| i dn) bz (| clav 202dB) | (dB ol incasurement (4B}
l 30-130 94.0 3.0 00 11 0.30 [N
|
|
Date of Calibrntion “eh. 2024 2¢0
S ha
i ' e
b te

AVTISTR

NSC-TISITIS 17025

CALIBRATION 01037
THAILAND INS 111U 11 OF SCIERTIFIC AND TECINOLOGICAL RESEARCH (11STR)
Request No.21-67/0232 MTC No. EEL. BP. 1740167
7. Level lincarlty on the reference Ievel range
Antipated | Measured Valuz Deviated value Acceplanee lawit Uneefaimly Maximuem=permmiied unceranry
walaz Wi 14B1 (i) chiws 2 (zdB} i-dB) of messurement (=dB)
137 137, 0.0 (] 0.30 03
136 136.0 00 Ll 0.30 03
135 1350 0.0 11 0.30 0.2
123 133.0 0.0 L1 0.30 03
132 132.0 0.0 L1 0.30 "3
13 131.0 0.0 il 0.30 03
130 130.0 a0 [N 0.30 0.3
129 129.0 0.0 Ll 0.30 [1%]
124 124.0 0.0 (B 0.30 03
19 oo 0.0 Ll 0.30 0.3
14 114.0 0.0 LI 0.30 03
109 109.0 0.0 Ll 0.30 03
4 104.0 [(E1] 8] 0.30 03
9 99.0 00 1.1 0.30 0.3
| 94 94.0 0.0 Il 0.30 03
39 $9.0 0o Ll 030 03
LX] B4.0 0.0 L 0.30 0.3
79 79.0 0.0 M} 0.0 03
74 74.0 o0 1.1 0.30 [
69 6°.0 0.0 11 03¢ 03
64 639 -0.1 1.1 030 03
39 59.0 00 11 .30 03
Date of Culibrativn 22-2§ Feb, 2024 ':u. 9
B
e ; P st e e ; ' 5 - - o o

THAILAND INSTITUTL O1 SCLENTI U AND The

Request No. 21-67/0232

TITISTR

8. Level linearlity including the level range control

Atreference level at § dD preater than the undzrrange on a level range

FRAR T DOF Bare &

* L O b, iy

STRSETIS 1 T02s
ARATION 1T

INOLOGICAL RESEARCIH{TISTR)

MTC No. EEL. BP, 174:0107

Range | Antizipaiod solae | Messred value | Dievmted | Aceepeanes W] Unsersmy | M : luncertainty
(CLL [ valae (B} | claws 212¢R) ixdR) al measurement € di3)
30-130 25 250 0.0 Ll 0.30 0.3
9. Tone bursl response
Teme Topchursd Aeaaaed valoe | Devisled | Avoepiamce Bmit Uneestziaty | Maximuomepermitted uncerttinty
Wegbaiag | Daratwn, Th (sl (01134) vahie (AH) | class 2 (1B} (+dH) afmeasurement (zd1b)
200 126.0 0.0 =1.0 0.20 03
Fast 2 105.9 0.1 *1.0,-25 0.20 03
Q.28 100.0 0.0 +1.5.-50 0.20 03
20 119.5 =01 -0 0.20 03
Sliw
2 1.0 0.0 +L.0:-5.0 020 03
Mate of Calibration 2228 0eb 2024 jo4
o
Heac Office e i




SITHIPORN ASSOCIATES CO., LTD. S8,

= Sk

NSCTISITIS 13026 CALIBRATION LABORATORY ?JIon! fg? Ny M ACHRA

AITISTR CALRERATION 6937 ; ates S
) o N - 451-451/1 Sinnthom Rood, Dangbumru, Aangplua Bangkok, 10760 Thallaned ary LT D
THAILAND INSTITUTE O SCIENTIFIC AND TECHNOLOGICAL RUSEARCHTISTIR) Tt 486 33 637 3 coteeosonst th shs meem dmclpims

Request No.21-67.0232

10. Peak C sound level

MTC Ne. k)L, BP, 1740167

Calibration Certificate

Cert
Pages

No.: ACL24013
1of8

Nurber of el 1 | Anticipazed | Measured | Devisred |Accep: iieen r d
el wigral saloc {dBY | vabuc (JB) | valaz (UBF| class 2 (B} (=dB of measurement { dB) Equipment : SOUND LEVEL METER
Complete cvele 1254 1255 0.1 10 0.20 035 Manufacturer : RION
Posiive half eycle 1244 124.1 -0 20 0.20 0.35 Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Negative halleyele 1244 124.1 0.3 20 0.20 0.35 Serial No.: 00623391/ 198638 /26419
1D No.: RYG_FS0616
11. Overload indication
Measared value (dB) Deviated | Acceptance limit] Uncertaingy | M, 7
Condition As Found : Goon
Pusitive one-hallcyele | Newative one-halfeyele | valie tdB) | clens 2(2dB) | (+dB) af micasurement (+dB)
13 L5 oa L 053 025 Customer : ALS LABORATORY GROUF (THAILAND) CO.. LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
12. High-level stability KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK. 10250 THIAILAND.
Time Neasared Deviated value 7 lizn Uncersaimy permitied uace tainty |
valug [UE) 148 el 2 {=4lH) (= 58) of measuremicnt (21} Location : s :
Begin 129.0 i : Ambicnt Temperature : (23023) °Cc e borrn P
0.0 0.3 0.10 .1 - i =
Fnd 129.0 (1013 2£3) kPa
Relative Humidity : (50,0 £20 ) % = Ly —g b

19 DECEMBER 2023
05-08 JANUARY 2024
09 JANUARY 2024

Reccived Date :
Calibration Date :
Date of Issue :

Culibrated by :67

Approved by :
) P

(Mr. Pannasit Phasingsri)

e 7

Calibrated hy : Mathakom Pisutpaisan

=]

AT IS
Electrical and l‘.’cﬂri%ﬁ?;!ihndarda Laboratory

Date of Calibration 22-28 Feb, 2024 Industrial Metrology and Testing Service Centre

129 Feb. 2024 Refl: 2011267012400347004 Approved by :

Date of Lssue

7 Bl

{ Thanakul Pelchurai )

Fnd of Certificate gi9

This certilicale s issued in

wilh the requi ol ISOAEC 17025 standard. muy not be reproduced

y
st oo,

Coome n

other than in full, except with the prior wrilten approval of the head of Calibialion Laboratory,

AT

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

251 81/ Sinnthom Roat Bangburmmu Bangplud Bangkok 1070 Thalang
Tol +23 2433 €301 trrail: calik auen@sithiphom com

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451351/ Sirnthorn Road, Bangbum w, Bangplud, Bangko« 137GC Thoiland
Tol 68 2433 £331

SITHIPORN; [
associates . v .
WRCARRLTE 108
CALIDRATION 039

SITHIPORN P

associales .

o
2HE-TIS TS 1O

tmail” ca bravon@stkiphamcor

CALIBEATION £394 . S
Cort o+ AcL24013 e+ VOSTACUM
Jdob No, : VC6TACO044
Pages  : 20(8 feres, ;ploc8
Calibration Procedure : CP-AC-01
Summary of Measurement Hesult ;.
Calibration Method :
‘This equipment was calibrated by follow on TEC-61672-3 {2013) Siandard [or sound level meter (SLM). Uncertainty Maximum-permitted
The SLM had tests 10 Acoustical and Electrical sigmal tsts of [requency weighting with Anechoic chamber and Reference - By uncertainty of
Standard Instrumens. meusurement (dR)
For tests results of cach flems were made by observation of cach Instruments display and alse with SLM’s display. 1. Absolute sensili 02 NA
2. Scll-pencrated noise 0.2 N/A
Condition of this result of calibration : 3.  signal ests ol requency weighti
1. Relerence Slandnrd Instruments : 125 Hz s 06
Instrumen Model Serial No. Cert.No.  DueDute 10007 93 0
Waveform Generator 33210 MY48017076 CF-0009-23  07-FEB-24 300011z 0.3 07
Waveform Generator 335118 MY52302742 CF-0010-23  07-FEB-22 4. Llectrical signal tests of frequency weightings
Digitnl Multimeter 33461A MY53220104  FEL.BP 30/0266  13-FCB-24 For 1011z 104 klz 0.3 0.6
Digital Multimeter 33461A MY53220076 CEL.BP 29/0266  |3-FEB-24 For >4 kHz 1o 10 kHz ) 0.7
Digital Multimeler J461A MYG0024273 LLL.BP 3170266  14-FEB-24 For > 10 kHz to 20 kHz - 1.0
Progranunable Atlenuator MAT-1070 62100114 EF-0011-23 08 FIB-24 S. Frequencey and time weightings at 1 kHz 0.2 0;2
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24 6. Long - term stability 0.1 0.1
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FL:3-24 7. Level lineority on the reference level ranpe 0.2 0.3
8. Level lincarity including the level range control 0.2 0.3
2, Tls result of calibration was found accurmie as shown on daie and place of calibration for this calibraled itein only. 9. Tone burst response 02 03
3. This eentificale is traceable 1o e international system of unit naintined a1 : 10. Peak C sound level 02 035
3.1 Naticnal Institute of Mctrology (Thailand), 11. Overload indication 02 0.25
3.2 Thailand Instilute of Scientific and Technological Research (TISTR). 12. High level sibilily U1 0.1

7 B




SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

SITHIPORN)
451-451/1 Sirinthom Road, Bangbume, Bangpiud Bang«ok 16700 Thorand associates
Tal +65 2433 6331 Fmail : calibratien@sithlphorr. com ::::;\;:;::J‘
Cer. No. & ACL24013
JobNo. : VC67ACO0D44
Pages 40f8
Result ofcalibration :
1. Absolute sensitivity
Reference Mensured Acceplance
Acoustic Sigmal 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)

15.1

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

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-46%/1 Sinnthorr Rood Bangbumeu Bongolud angkok 10700 Thailand

Tol 86 24338331

[mau: colibrotion@sithiphorn com

. Electrleal signal tests of Irequency weightings

SITHIPORN,
associates -

MSCTISILTIS 17025
CALBRATION 0334

‘Weighting nelwork response with relative to 1 kllz.

Cert. No.
Job No.
lages

: ACL24013
2 VCETACO044
: 50f8

Frequency Measured value
Weighting (dB)
A = weight 138
- weigh 20.3
Flot 258

3. Acouslical signal tests of frequency weightings

Meter free-field acoustic respanse ut a level of 84 4B

Frequency Deviatian from various frequency weighting response curve (dB)
(Hz) s Acceptance
Flat Coweighn Asweight .
Limits
125 0.2 0.2 02 +1.5
1000 0.0 0.0 0.0 +1.0
8000 1.5 1.6 1.6 =50
5 Ao
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN
4514511 $ rintivom Read. Bangbumru Bangplud Bungkak, 10720 Thailana associates - v o
Tol +66 2433 8331 fma  calibrotion@sithiphorn com m:::hr::;?:
Cert, No. : ACL24013
Job No. : VC67ACH044
Pages : 60l8
7. Level linesrity on the reference level runge
Anlicipated Mensured Devialed Acceplance
Value Value Value Limits
(dB) (dB ) (dB) {dB)
137.0 137.0 0.0 = L1
136.0 136.0 0.0 =Ll
135.0 135.0 0. =Ll
134.0 134.0 0.0 EN A
133.0 133.0 0.0 = 1.1
132.0 132.0 00 = L1
131.0 131.0 0.0 = L.l
1290 129.0 0.0 L ]
124.0 124.0 0.0 =+ 1.1
119.0 119.0 0.0 = L1
114.0 [14.0 0.0 = L1
109.0 109.0 0.0 =1
104.0 104.0 0.0 =1l
95.0 99.0 0.0 2Ll
94.0 94.0 0.0 xl.l
§9.0 89.1 0.1 =1.]
B4.0 84.1 0.1 & 1.1
79.0 79.0 00 =1
74.0 74.1 0.1 = b1
69.0 69.1 0.1 = L1
64.0 4.0 0.0 = LI
39.0 59.1 0.1 = 1.1
54.0 540 0.0 2 1.1
49.0 49.0 0.0 = |1
440 4.0 (] =1.1
39.0 39.0 00 =11
34.0 34.1 0.1 = L1
30.0 30.1 0.1 = L1
25.0 29.1 0.1 = 1.1
28.0 28.1 0.1 = L1
17.0 27.2 0.2 =11
26,0 26.2 0.2 =Ll
250 253 03 rll

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) . Acceptance
FlaL C-weight A-weight .
Limits
63 0.1 0.1 0.0 +2.0
125 0.0 0.0 0.0 *].5
250 0.0 0.0 -0.1 1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 00 0.0 *2.0
4000 0.0 0o 0.0 13.0
8000 0.0 0.1 0.1 5.0
5. Frequency and lime weighlings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (4B) (dB) (d8) (dB)
A - weight 9.0 94.0 0.0 £02
C - weight 94.0 940 00 102
Flat 94.0 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Anticipated Measured Devialed Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB )
Fast 94.0 94.0 0.0 +0,1
Slow 94.0 94.0 0.0 =01
Leq 94.0 94.0 0.0 =0,
6. Loug - term stability
SLM Display | SLM Display |  Deviated Aceeptance
Frequency atinitial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 940 94.0 00 03
S I
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

481-45)1 Sininthorn Roud, kangbumiu Bongpiud Banakos, 10700 Tlwiand

rel -36 2433 8331

Emal calibrotion@ :hiphorncom

associates

R
NSCTER TS 1
CALBRARICH 8154

Cert. No. : ACL24013
Jdob No. @ VCETACDU44
Pages  : 70f8
8. Level lincarity including th level range control
Anticipated Measured Devialed Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Aulo 94.0 94.0 0.0 1.1
9. Tone burst response
lime Tane hurst Anticipaled Measured Devinted Acteplance
duration, Tb Cycle Value Value Value Limiis
Weighling (ms) {dB) (dB) (dB } (dB)
0.25 ] 108.0 107.9 0.0 1.5:-5.0
Fasi 2 8 117.0 7.0 0.0
200 300 134.0 134.0 0.0
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 0.1
SEL % 8 108.0 108.0 00
200 800 128.0 128.0 0.0
10, Peak C sound level
Nuinber of cycle Anticipated Measured Deviated Acceptanee
in Value Value, Lepeak. Value Limils
test siynal (dB) {dB) (dB) {(dB)
Continuseus 133.0 133.0 0.0 +3.0
One 136.4 1358 -0.6 3.0
Number of cycle Antizipatod Mucasured Devialed Acceptance
n Value Value Value Limils
1est signal 1dB ] (dB) (dB ) (dB )
Conlinuous 133.0 133.1 0.1 =2.0
Positive hall eyele 135.4 135.2 -0.2 =2.0
Negative hulf cycle 135.4 135.3 =1 =2.0
rwez . ;




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN, i’
£)

451-a51{1 Sinnthoen Rood Uangbumi u langplud. Dangsol. 18700 Theiland associales “‘&. o
Tol -6624336331  Cmail: caibrotion@sithiphorn.com

CAURRATION 0134

Cert No. : ACL24013
Job No. : VC67ACN044
Pages ; 8of8

11. Overload indicalion

Measured value (dB ) Devialed Aceeptance
Pasilive Negative Vilue Limils
onc-half cycle | onec-halfcycle (dB) (dB)
§9.5 89.8 03 +).5

12. High level stability

SLM Display | SLM Display |  Deviated Acceptance
Frequency atinitial at final Value Liniits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 132.0 0.0 0.

I'he reported uncerainty is based an a siandard uncertainty multiplicd by coverage factor A =2

or any value ing a lavel of of approximalely 95 %

— End of Calibration Certificale

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

25135115 nethern Road Eanghbumru Bengplud Bangkok. 10700 Thalland associates

Yol +55 2433 B33! Emaii - colibraton@sithignorn com NSCTISUTIS 17025
CALIBAATION 3F8

SITHIPORN;

Cert. No. : ACL24034
Job No. : VC67ACO052

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

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

The SLM had tests (o Acouslical and Elecirical sigmal tests of’ [requency weighting with Anechoic chamber and Reference
Standard Instruments.

Tor Lesis resulis of cach iterns were made by observation of cach Insiruments disploy and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No, Cert. No. Due Date
Wavefonm Generalor 33210A MYA48017076 EF-0009-23 07-FEB-24
Wavelorm Generalor 3351B MY52302742 EF-0010-23 07-F:B-24
Diygital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Diuitul Multimeler 33461A MY53220076 EEL.DP 29/0266  13-11-8-24
Digital Multimeler 34461 A MY60024273 EEL.BP 31/0266 14-FLB-24
Programmuble Attenuutor MAT-1070 62100114 EF-0011-23 08-FL-B-24
Condenser Microphone 4180 2577900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAL 34560495 AA-3002-23 14-FLEB-24

2. This result of calibration was found acourate as shown on dalc and place of calibration for this calibraied iiem only,
3. This certificate is raceable Lo the intemational system of unil maintained at -

3.1 Nutional Institute of Metrology (Thailand),

3.2 Thailand Institute of Scientific and Technologicul Rescarch (TISTR),

SITHIPORN ASSOCIATES CO., LTD. Py

S
RN e
CALIBRATION LABORATORY AT ORI A /i
: |
451-51/1 SInnihorn Road, Benghumiu. Bangplud. Bangkck, 10700 Thaillans it e
1ol +65 2433 8231 £mall: caibration@sithiprorn cam Easimnatic Eib

Cert No. : ACL24034

Pages : 10f8
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer ; RION
Model : NL-42A 7 Microphone UC-52 / Preamplilier NH-24
Serial No.: 00623393/ 198640 /26421
ID N RYG_FS0618
Condition As Found : GOOD
Customer : ALS LABORATORY GROUF (THAILAND) CO.. LTD.

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

Location : .
Ambient Temperature : (230 23) °C
Pressure : (1013 £3) kPa _
Relative Humi (500 120) % '
whlzs
Received Date : 05 JANUARY 2024 .
Calibration Date : 12-15 JANUARY 2024
Date of Issue : 16 JANUARY 2024
Calibrated by : Nathakomn PMisulpaisan
Appraved by : 7-»
< z
( Thanakul Peichurai )
This certilicate is issucd in d with the req of ISOAEC 17025 standard, may not be reproduced

other than in [ull, except with the prior wrilten upproval of the head of Calibration Laborutory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN }

45+451/1'S “inthorn Rood, Aangaumru Bangpiud, Bangkok 10700 i1a and associates "

- 3 . Sithi NICTHATIS AT008
Toi 465 2433 B33 Errail; colicrotion@sithiphoracom i

Cert. No. : ACL24034
Job No. : VC67TAC0052

Pages : 3of8
Summary of Measurement Result
Uncertainty MaxImum-permitted
Parameter uncertainty of
(aB)
measurement (dB)
L. Absolute sensiLivity 0.2 N/A
2, Self-gencrated noise 0.2 N/A
3. Acoustical sigmul lests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
. Electricul signal Lests of frequency weighlings
For 10 Hz 1o 4 kHz. 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kilz 10 20 kHz = 1.0
5. Frequency and lime weightings ai 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 0.3
8. Level lineariyy including the level range control 03 03
9. "Tone bursl respunse 0.2 03
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.]




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/I Sitinthorn Poad Rargbumu Bangplua Bangkok 16700 Thailand

SITHIPORN,

associates =

Tot +86 2433 833 Emai: calibralisn@sithiphorn com x.rﬁ"::m
Cert. No. : ACL24034
JabNo. : VC67AC0052
Pages d4ol8
Result of calibration ;
1. Absolute sensitivity
Referonce Measured Acceplance
Acouslic Signal Value Deviation Limit
(dB) (dB} (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3

2. Setf~gencrated noise
2.1 Normnal test

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LA

BORATORY

454511 $inthorn Road, Bangburmru Bangplud Uangkak, 10700 Thailnd

Tol +56 2433 8331

Email: calicraton@sitniphorn com

SITHIPORN)
associates -

NSCTISLTIS 17025
CALISTATIIN 0134

Measured Value

Cert No. : ACL24034

2.2 The microphene of the sound level meter was teplaced by elecirical signal input device.

Frequency Measured velue
Weighting (dB)
A - weight 108
C - weight 174
Flat 23.3

3. Acoustical signal tests of frequency weightings

Mcler [ree-field acoustic response at a level of 84 dB

Trequency Deviation from various frequency weigh ing response curve (i)
(liz) . R Aceeplance
Flat C-weight A-weight N
Limils
125 0.3 0.3 0.3 £1.5
1000 0.1 0.1 0.1 + 10
8000 -0.3 -0.2 0.2 +5.0

7 L

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 S intliorn Road Bungbumiu Bangplud Bangkoh, 10700 Thailan:
Tel +6@ 2433 8331 Imail: calibratior@sithiphorn com

o

SITHIPORN;
associates ~

WACTISITE 17628
CALIBRATICH 2134

7. Level linearlty on the reference level range

Cert. No. : ACL24034
Job No. : VCETACODS2
Pages  : Gof8

Anticipaled Measured Devizted Acceplance
Value Value Value Limils
(dB) (dB) (dB) (dB)
137.0 1370 0.0 +1.1
136.0 136.0 0.0 + 11
135.0 1350 0.0 = LI
134.0 134,0 0.0 = L1
133.0 133.0 0.0 = Il
1320 132.0 0.0 1.1
131.0 1310 0.0
129.0 129.0 0.0
124.0 124.0 0.0
119.0 1190 00
14,0 114.0 0.0
109.0 109.0 0.0
104.0 104.0 0.0
99.u 99.¢ 0.0
94.0 94.0 00
89.0 89.0 0.0
84.0 84.0 0.0
79.0 79.0 0.0
74.0 74.0 0.0
69.0 69.0 00
640 64.0 0.0
59.0 39.0 00
54.0 53.9 0.1 =Ll
49.0 45.0 0.0 1Ll
44.0 44.0 0.0 s L1
39.0 39.0 0.0 =11
340 34,0 0.0 a1l
300 299 =0.1 =11
290 28.9 0.1 £ LI
280 28.0 0.0 + L1
27.0 270 0.0 1.1
26.0 26.1 0.1 + 1.1
250 249 0.1 £l

F it -

e A - T e ey e i e e .

Job No. : VC67AC0052
Pages : Sorg
4. Electricul signal tests of frequency weightings
Weighting network response with relative o 1 kHz
Frequency Deviation from various frequency weighting response curve (dB)
(I1z) 3 Accepuance
Flat C-weight A-weight -
Limils
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0
2000 0.0 0.0 0.0
4000 0.0 00 0.0
8000 0.0 0.1 01
5. Frequency and tine weightings at | kHz
5.1 Frequency weightings at 1 kHz
Anlicipated |  Measured Deviated Acceptance
Frequency Value Vaolue Value Limits
Weighting (dB) (dB) (dB} (dB)
A - weight 94.0 94,0 0.0 0.2
C - weight 94.0 94.0 0.0 =02
Flar 94.0 94,0 0.0 0.2
5.2 Time weighiing al | kHz
Anticipated Measured Deviated Aceepance
Frequency Value Value Value Limits
Weighting (dn) (dB) 1dB) (dB)
Fast 94.0 94.0 0.0 = 0.1
Slow 94.0 94.0 0.0 0.1
Leq 94.0 94,0 0.0 +0.1
6. Long - term stablfhy
SLM Display | SLM Display | Devisied | Acceptance
Frequency atinital at finad Value Limits
Weiglting (dB) (dB) (dB) (dB)
A - weight 94.0 940 0.0 0.3
> LA -
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN, BA\e=
45143115 ntnar Road, Zangburiu Bangpiud Bangkok, 0700 hailand associates }-

Tol 460 2433 8331

Ema: celibroticn@sithiphorn com

WAL TS T 3700

CAUIRATION 015
Cert, No. + ACL24034
Job No. : VC67ACOOS2
Pages  : 7or8
8. Level lincarity including the level range control
Anficipated Measured Devinled Acceptance
Range Value Value Value Limits
(dB) {dB) (dB) (dB )
Aulo 94.0 94.0 0.0 =)l
9. Tone burst response
Tone burs( Aulicipaled Mensured Deviated Aceeplucs
durtivn, Th Cycle Value Value Value Limits
Weighting (ins ) (dB) (dB) 3] (dB)
025 | 108.0 107.9 -0.1 1.5: 5.0
Fasi a 8 17.0 170 0.0 1.0:-25
200 800 134.0 14,1 0.1 +1.0
2 8 108.0 108.0 0,0
Slow
200 800 127.6 127.6 0.0
0.25 ] 99.0 98.9 0.1
SEL 2] 8 108.0 108.0 0.0
200 300 128.0 128.1 0.1
10. Pesk C sound level
Number of cyele Anlicipated Muasured Devinted Acceplance
in Value Value, Lepeak Value Limils
test signal (dB ) (dR) (dB3) (dB)
Conlinuous 133.0 133.0 0.0 =3.0
One 136.4 135.5 0.9 3.0
Number of excle Anlicipated Measured Deviated Acceptance
in Value Value Value Limits
fesi signal (dB) (dB) (dB) fdB )
Continuous 133.0 133.0 0.0 +2.0
Posiuve hallcvcle 1354 135.2 £2 2.0
| Negative half cyele 1354 135.2 -0 +2.0
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NSC-TISKTIS 17025 =TIs1=
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11. Overload indication

CERTIFICATE OF CALIBRATION

! Measured valuc e
= LdB) et Acceplance Cenlficate No,  : CDT-DS4-67 Page 30! 2 Pages
Posilive Negative Valye Limits
one-haif cycle (dB) (d8) MEASUREMENT ITEM Heat Sress Maritor Conbration procedure:
89.7 MANUFACTURER + Delta OHM The temperature calibrot:on was done by
i 0.1 215 —| N in-House caibration method o5 WiCL-0OT
MDDEL/TYPE :HD322
e occarding to companson method with standard
SERIAL NUMBER . dugital temperature Inchcator apa  standard
12. High | - 1D NUMBER :RYGZES0218 temperalure probe The lemperoture scale use
- High level stubility CONDITION AS-RECEIVED : Used item was bosed on 1TS-40.
CUSTOMER + ALS laboratary group (thailand) Ca., d.
104 Phatthanakan 40, Phatthanakan Rd., Troceabilty:
S1LM Displ, i - The mdocurement resslts ere irateable to the
. isplay | SLM Display [ Dovined | Accepiance K S L, Khet e Lsne, ol e it g gk
requency at initinl at finul Val . 8 : Notional tastinute of Metrology Thaiand (NIMT)
Weightin o Limits Certificate number: TT0038-23, Certificale
£ (dB} (dn) (dB RECEIVED DATE :12 Feb 2024 s mbar! £R-0101-23
A - weight ) (dB) MEASUREMENT DATE +15 Feb 2024
137.0 137.0 04 03 ISSUE DATE :20 Feb 2024 Reference Used During Calibration:
I S g Temperoture Probe

Model. STS.100 AS00, Serio! No.: 667682-09,
ENVIRONMENTAL CONDITIONS: D dote, S8 Mar 204

ftion i . 2. Digiai Temperatre indeetor
Amblent condition in the laboratary arc as fallow: : s oy s W
Tempersture 1230230 c 00591 Due dote: 14 Sep 2024
Relative Humidity 1550150 HRH

The reported uncertainty is based on a standard uncertainty multiplied by coveruge fuctor & - 2

Uncerlainty of Measurement:

The reponed uncertomnty of measurement is
NOTED: The centificate is valid only to the item colibrated on date and place of calibration based on the standerd wacertainly multiplied by
o coverage foctor k=2, Véhich for a normal
datridoton coveigendt fo @ ooweropr
- i o Carti probabifty of opprowimalely 95%. The standara
End of Calibration Certificute — uncertainty hos been derermined in actordonee
with the GUM ‘Evcivation of meosurement dota
Guide (o the expression of uncertamty

measuremens

or ity value following calculation prov i

ng a lavel of fide of i g

b

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

a

Calibrated by: | - FJAC _alpm sgnatory. i

e Sorzwit Thachalac = | NIr. Parinya Booncharoen

71 Miss Iittraporn Lertsomphol | s asocason 1 Calibration Depariment Manoger
1 Mss Ruangrumpai Phoammit ——

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRODUICTION HAS BEEN OBTANED
IN WRITING FROM THE LABORATORY

B
( : G
N A NAC Accredited calibration laboravary SN

THULANATL S ASNOCIATE S €O D, JNIKANATL I ANSOCIAT S CO [N ¥ 1SOAEC 27025.2017 rl.||..|- -
NSC-TISETIS 17025 N5C = TIS1=TIS 17025
(CALIBRA1ION 0367 CALIBRATION 0367
Canbinuation of Certlficate of Callbration Number CDT-054-67 Page 2 of 2 Pages PeXiaer 7 702, B Wannapr, Bangi - ovan femperature meosurement laborotory
Banct

o0 hallaa) Cohbralion services deporiment
Ter 6608530812
Moz« 36861693453
Ems oo MraUOHE Faraiee cem

Reselt of Calibeation: 17 Without Adjusiment [l With Adjustment Wik st wwim Hananee (4

Catbeation Aange:  20-40°C CERTIFICATE OF CALIBRATION

Functlon:
= R 1e02p
Table 1: This equipment was connecied with wet bulb probe Model: HP3201.2 $/N: 22035270, Centlficate No.  : CDT-DS5-67 Fagaol2 Fages
Dimension: Diameler 3.3 mm. Length 170 mm.
e R MEASUREMENT ITEM : Heat Stress Monitor Colibration procedure:
Degth tandard & LUCReading Ungertalnty MANUFACTURER - Delta OHM The temperature calibration wa dore by
imm) re rei a MODEL/TYPE D322 InHouse calibration medhod @< WI-CL 003
iy _ BeriAL TOMEER — sccording to compor <on methoo with stondare
80 20064 201 00 0meo : diytal temaerature naicalor and  slongard
20 25053 251 00 00y 1D NUMBER YG_F50213 temperature probe The tempemture scate use
CONDITION AS-RECEIVED + Used item was based on ITS-30.
b e 30.1 i 0099 CUSTOMER + ALS Labaratory frowp (thadand) Co., Ug
& 35033 351 a1 0039 104 Phatthanakan 40, Phalthanakan Rd., Traceability:

. 80 40018 401 01 0099 Khwatng Suan Luang, Khel Suan Luang, The meaturement resuits are roceable to the
R === ' - Bangkok 10250 Thailand sternationar svstem of unhs (S tnrough
Table 2: This equipment was connected with Globe thermometer prabe Madel. TP3276 2 S/N: 22035462. 'mllvf:fm( Iu.'nmc:;‘ ME#“L’)‘:;ZV;,;MZU Ile/ITJ
Dimenston: Dlameter 3.3 mm, Length 205 mm. RECEIVED DATE :5:’"{;:;';” ;"‘; ;’ -0034423,  Centificate

o 5 MEASUREMENT DATE
Immerslon Depth Standard Reading UUC Reading Efras Uncertainty ISSUE DAT [Reference Used During Calibration:
{mm) ra rc rel el 2. Standord Tenmeroture Frabe
N . Modc! STS-100 AS00, Serial No  (67682-09,
20084 0.1 20 0098 ENVIRONMENTAL CONDITIONS: Dungiotey25 Mor 204
2. Digrtol Temperature indicator
25053 a1 o1 016 Amblent condition In the (aboratory are as follow: i Sl
30043 312 02 0099 Temperature 23,0230 i G0591 Due date: 14 Sep 2024
35033 32 02 . Relalive Humidity :5502150 %RH
e 20018 1037 07 2,089 Uneertainty of Measurement:
= _ The reported uncertainty of measurement s
b p i based on the siandard uncertainly multiplied by
Table 3: This was connacled with probe Model: TP3207.2 S/N: 15015499, NOTED: The certificote is voiid only 1o the item calibrated on date and piace of calibration u":", :r:‘va: ;ﬂam"k:z \i/mcn V,;“n'ﬁn':’m ;’
Dimension: Dlameter 14 mr, Legth 1504, disiribution  curresponds to a  coverege
e e, S - 3 - probabriny of cyprosmaiely 95% Tre stondord
Depth 4, UUC Reading Erri rtainty s, uncertaialy hos been delermined in orcoraonte
= . ey c 'I._M Uncertaln TABULATION OF RESULTS: /7’.%, Ge 77 uinh the GUM ‘Evalotan of measurement doto
{mm) ' e <l e The table on next page gve the measured values . - Guide to the expresson uf uncertainty
75 20064 03 = 0039 \‘@ megEEment
75 25053 52 0099 G ~ i
75 30043 300 0039 |l(/¢ /75
” 35033 50 S
40013 98

LUC®: Unit Under Crlibration
Remark. T.e reported uncertainty of measurement is 0,16, based on slandard uncertuinty mulliphed by o coverage lactor k=2 23
providing a level of confidence of appraximately 95~

* 1

i TR |

s Callbrated by: } /_\ Apphaved signatary
Epd of Cericyty of CARIIITA TIM-. Sorzwit Thachalau ! = [

Mr, Paninya Gooncharoen
- ["I tltss Jiztraparo Lertsomphal £ WTTE ASV NN 00 1D Calibration Deparument Manager
) Miss Ruargrumpa Phoommit 3

.
|7 C

JUNTE SR T

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BLEN OBTAINED
N WRITING FROM THE LABORATCRY



NAC

JRANATL) ASSOCIATES COLITD

Contlnuation of Certlficate of Callbration Number CDT-055-67 FPage 2 of 2 Pages

Buseh of Caldeation: 2 Without Adjustment [ With Adjustment
Lalbrption Range:  20-40°C

Eunctlen:
Table 1: This equipment was connected with wet bulb probe Model: HP3201,2 5/N: 22035263,
Dimenslan: Dlameter 3,3 mm. Length 170 mm.

tmmerslan Depth

Standard Reading YUC Reading. Erar Uncertainty
fmm) el ro el ro
a0 20063 T ws o3 ome
50 25054 254 03 0089
80 30040 304 04 0039
0 35026 354 0.4 0099
80 40018 404 04 0039
Table 2: This equipment was connected with Glabe thermometer probe Model: TR3276 2 S/N: 17023217,
Dimension: Dlameter 3.3 mm. Length 208 mm.
Immerslon Depth Standard Reading UUC Reading Krror Unceraln
{mm} e [ re el
110 20,064 203 02 ‘o059
110 25084 %3 02 0033
110 30,040 203 03 0039
10 35027 ELE] 03 0099
110 40018 403 03 0099

Table 3: This. was ronnected with
Dimension: Diameter 14 mm, Length 150 mm.

probe Model: TP3207.2 5/N: 15015491,

Immersion Depth Standard Reading UUC Reading Error
{mm} [} [ge] (el
75 T 20084 05 04
s 25054 254 03
75 30041 304 04
i3 35026 333 a3
75 40018 402 02

WUC*: Unit Under Callbration

***End of Cerlificate of Calibratlon™**
J| .I : ] "
|~ NAC |

AC

FIRANATT S ASSOUIALL S L)

Continuatlon of Certificate of Callbratlon Number CDT-015-67 Page 2 of 2 Pages

Fesglt of Cabbeation; /] Without Adjusiment (3 with Adjusiment
CoMyeation Range; ~ 20-40°C
Function:

Table 1: This equlpment was connected with wel bulb probe Model: HP3201 2 S/N: 17022563
Dimension: Diameter 3.3 mm. Length 170 mm,

Depth Standard Reading ULIC Reading Ervge Uncertalnty
{mm] e e ro el
80 20050 200 00 " oy
B0 25042 50 on 005y
80 10040 00 00 0095
80 35034 s0 00 0038
o 80 0 e e 00 0,099

Table 2: This equipment was cannected with Globe thermometer probe Mode! TP3276 2 S/N: 20015632,
Dimension: Dlameter 3.3 mm. Length 205 mm.

Immerslon Depth

Standard Beading UUC Reading Error Uncertalnty

{mm) ra rel rel e
10 2000 wa 00 0,099
110 25042 250 0o 2.098
1i0 30040 01 01 0093
1i0 35034 351 01 0093
110 . 40026 400 SLL 00 i . 0093
Table 3: This was connected with probe Model: TP3207.2 S/N: 15015507,
Dimensian: Diameter 14 mm, Length 150 mm.
Immersion Depth Samndlard Beading Ervos Uncertainty
{mm] il L] el
75 W NoF 20050 202 o2 ook
75 25042 50 oo 0039
25 30040 300 00 0099
75 35034 350 00 0.0:%
75 40.026 . 399 D1 P ) 0.0

UUC*: Unit Under Calibration

**"End of Certificate of Calibration***

NAC

JNIRANATEE ASSOCIATES COLID

5. 67/15
Teichiaiem 7,2/1, R4 Wanthapea, lunghoins
Bangrrk 10800 Thalarc)
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Accredited catoration laboratory
ISO/IEC 17025:2017
NSC-TISKTIS 27025
CALIBRATION 0367

Temperatun: meosurement lzboratory
Calibrat.on services department

e,
%,

o

S

Bl N
NSC = TISI-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : COT-015-67

MEASUREMENT ITEM + Heat Stress Monltor

MANUFACTURER : Belta OHM

MODEL/TVPE +HD322

SERIAL NUMBER + 15006715

1D NUMBER + RYG_FS0220

CONDITION AS-RECEWED + Used item

CUSTOMER + ALS labioratory group (thailand) Co., Ltd
104 Phatthanakan 40, Phatthanakan Rd,,
Khwaeng Suan Luang, Khel Suan Lzang,
Bangkok 10250 Thalland

RECE(VED DATE +11Jan 2024

MEASUREMENT DATE +11Jan 2024

1SSUE DATE :17.an2024

ENVIRGNMENTAL CONDITIONS:

Amblent condition in the laboratory are as follow:

Temperature 123030 ©

Refalve Humidity 15502150 %RH

NOTED: The certificate is volid only to the item callbroted on date and place of calibration

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

Calibrated by: |
v+ Sorawit Thachalad

7 Miss Jiutrapom Lertsomphat

T3 Musa Ruangrumpai Phoommit

Hetcermr P

T

to+/p:

Approved signatory

Page 1 0f 2 Pages

Callbration procedure:

The temperature callbration was done by
In-House calibration methsd as WICL-002
according to comoarlson method with standord
ehgral sompe
lemperoture probe. The temparature scale use
was based on 75 90

Traceobility:
The mor/mment (~kts are froceabie fo the
wternatonal system of wms (S through
Notronol mslite of Metrolagy Thailand (NIMT)
Lerilficate  number  TT-0038.23, Cermificcre
humber: EK 010123

Reference Used During Calibeation:

7 Standard Temperature Probe

odel; TS 100 AS0D, Seriol No - 667682 03,
Due date: 28 Mor 2024

2 Digital Temperature indicator

Mode! DT! 2000-A MK I}, Seria! Ne : 671407~
00591 Due dote: 14 Sep 2024

Uncertainty of Meosurement:

The reported uncertainty of measurement is
based on the stondorg uncertanry multipied by
o covernge factor k-2, Which jor a narmal
dutribution coresponds to o roveroge
probabitity of opproximatety 5% The stondord
uncertainty has been determined 1. accordance

! esiarpment daln
Guide to the expression of uncertomly in

measurement’

i

i /

Mr. Paninya Baoncharcen
Calibration Department Manager

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

NAC

HRANATIL A=SOCIATE S COLL D

Trar ate- fosorualed Co L
8571448, 8i3530

Felchbaser 7771 K3 Wallhar 3 Bangs = ac
bangict 19620 {T1n boio)

e b

5%
BT obc Gavorat onpiranates o
Weds i waw rarslee om

IN WRITING FROM THE LABORATORY

Accrediind catbraton foboratary
ISONEE 12025:2017
NSC-TISHTIS 17025
CAUBRATION 0367

Temperatwr e measurerment laboratory
Canbration services deporTment

. "
NSC - TISI = TI5 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : CDT-057-67

MEASUREMENT ITEM

MANUFACTURER < Deita OHM
MODEL/TYPE 1HD322
SERIAL NUMBER 15006726
1D NUMBER “RYG_FS0226
CONDITION AS-RECEIVED +Used ilem
CUSTOMER

+ Heat Stress Monltor

+ ALS Iaboralory group (thailand) Ca,, Ltd

102 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang. Khel Suan Luang,
8angkok 10250 Thailand

RECEIVED DATE ©12Feb 2024
MEASUREMENT DATE :16 Feb 2024
ISSUE DATE :20 Feb 2024

ENVIRONMENTAL CONDITIONS:
Ambienl canditian in the lzboratory are as follow:
Temperature 1230430
Relative Humidity

15502150

NOTED: The cectlficote is volid only to the item calitirated on date and place of eolibration

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

Catibrated by:

CIMr. Sorawk Thachalad

T Miss Jitraporn Lertsomphol
(£ Mizs B aangrumpai Phoommit

rv/\\fc - néwuwumm

Page 1 of 2 Pages

Calibration procedure:

The temperature caiibration was Surie by

“mion methor g1 WILCL-0DT

according to compusiscr ~ ethod with <tondard
Tl temp

temp. prabe The

was barsed om (7590,

Troceahaty

The mens e rat reswits ore Iraceable fo the
erndionor svstem of umits (SY through
Nalional Instavte of Metralogy Thaitond (NIMT)
Cortificate number.  T7-D038-23, Certificote
nomber £8-0101-23

Reference Used During Caibration
1 Stondard Tenperoture Probe

Modcl. STS-100 AS00, Seno! No - 66704 03,
Due dote: 28 Mar 2024

3. Disid

Tem: re iy
5

' X
00531 Duc date’ 14 Sep 2024

Uacertainty ef Meesurement:
The reported wncer Ty of Meoiutement &
based o, the stondard uncertanty multiphed by
o coverage factor k=2, Whieh for a noma!
dstnbution  covresponds v o coverage
probabiity of opproximately 55% The stendnrd
uncertamty hos been determined in accordance
with the GUM ‘Fuoluction of measurement doto

Gude to the espressian of uncertainty 1
meaiurement’

F
Callbration Department Manager

Parinvya Boor

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

IN WRITING FROM THE LASORATORY



NAC NAC T

. ik = [IRANATT I ASSOCIATI S COL D 1SO/1EC 170252017
JRANATIL ASSOCIATIS COLITD pradke Tl
Iirataler Asotales Cu 11 CALMRATION (67 CALIBRATION 0367
/12 15 6735 16
y R TR—. Temperature mevsurement loburntory
Continuation of Certificate of Callbratlon Number COT-057-67 Page 2 of 2 Pages Ba %1100 (Tha anz) Caibration services depariment
Mvr o183 19SS
Lma! nee ca oraan rmstes com
R of Calibrat  Withoul Adjustment 13 With Adjustment Web e weanw pranatee com
Galibration Range; 20— 40°C CERTIFICATE OF CALIBRATION
Function: 1
Heton: [ No,  :COT-017-67 Page L of 2 Pages
Table 1: This equipment was cannected with wel bulb probe Madel: HP3201,2 $/N: 15015641, ertificate N
Dimension: Diameter 3.3 mm. Length 170 men
: S — S MEASUREMENT ITEM + Heat Stress Monitor Calibration procedure:
o OE e e = MANUFACTURER <Delts OHM The temperaturr calibration was dome by
from) o & [ Aﬁz ('"cj Lm%:;m MODEL/TYPE SHD32.2 In House coftbration method a5 WACL-001
e TileER e atcorcing to comparison method with standord
T e T T i i digitol temperotuce ndicoror and. stondard
1D NUMBER +RYG_FS0223 temperature probe. The temperature scojc use
80 25055 250 01 0098 CONDITION AS-RECEIVED  Used Item was based on 1TS.90
80 30041 00 0.0 0093 CUSTOMER + ALS laboratory group {tharand) Co, Ltd
80 35032 350 00 0098 104 Phatthanakan 40, Phalthanzkan Rd, Traceabidty
80 40018 00 00 0098 Kivwaeng Suan Luang, Khet Suan Luang, The meosurement resulls are troceable fa the
= " S Bangkak 10260 Thalland \nternationa! aystem of wnits {SI) thraugh
: Narional Institutc of tetrology Tharland (NIMT)
Table 2: This equipment was connected with Globe thermomeler probe Mot TP3276 25/N: 20008282 Certfivate number TT0034.23,  Cernficore
Dimension: Diameter 3,3 mm. Length 205 mm. RECEED DATE 131 fan 2024 b T Ri0101.29
s MEASUREMENT DATE :12Jan2024
5 1SSUE DATE :17Jan2024 Reference Used Durlng Cabration:
Standard Readin UC Read
Depth o bestng Readimg Eoor Uncertainty * Standard Tempernture Probe
{mm] ra ra e el Mode! STS 1004500, Senal Ko 567682-09,
1 2008 o T m 0o ENVIRONMENTAL CONDITIONS: 2 ighe erpeenwre nater
110 25055 21 0.0 0099 it torialtion In theyfabo i TS loS . Modck: DT1-1000 A MX 1, Serial No. 673407
10 20041 201 01 0.095 Temperature : 23,0230 N 00551 Due date: 44 Sep 2024
Relative Humidity 1550150 %RH
110 35032 1 01 0093
F Uncertalnty of Measurement:
110 40018 a0l a1 0099 Toe reparted uncertainty of measurement is
NOTED: The certficate is valid only to the item calibrated on date and place of colibratlon based on the standard uncertindy mumipled &y
Table 3: This was connected with probe Model: TP3207.2 5/N: 15015434 a coverage fartor k=2, Which for o normal
Dimension: Diameter 14 mm. Length 150 mm. distribution  coresponds {o @ coverage
- probabuly of approximately 5%, The standard
P 4 uncertainty has been determined i accardance
Depth UUC Reading TABULATION OF RESULTS: VN ? with the GUM "Cvalustion of measurement doto
[mm) [} a Tne tabie on next page give the meatured value the espresion of ty i
L 03 - _@
75 25054 250 :
5 30011 209 5
5 35032 148
75 0018 17 v

UUC*: Unr Under Callbration

. : [Ir, -
Callbrated by: 1 < !
CIMr Sorawit Thachalad 1 P Mr. Parinya Baoncharoen
Miss {iztraparn Lertsomphol PO ¥ Calibration Department Manager
O Miss Ruangrumpa: Phoommit e

£nd ol Certificate of Calibration
Approved sigratory

NAC

IMANATE) A8

AN 00 1R

THIS CERTIFICATE MAY NDT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FAOM THE LABORATORY

FIRL TN
\:\\\‘://J,

NAC NAC

Accredlied colibeotion laboratory

1A S IEA SO CLATIR GO0, JIRANATE L ASSOCIATT S CO L LTD ISO/EC 170252017 ;
NSC-TISTIS 17025 NSC—TISI-TIS 17025
R ATION 0267 CALIBRATION 0367

6571415, 67735 %

Continuation of Certlficate of Callbration Number CDT-017-67 Page 20l 2 Pages.

Temgeratuer meansrment kterciany
Eabbnt o senvices departrens

@ Withoul Adjustment O With Adjustment

20-40°C

CERTIFICATE OF CALIBRATION

Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 18009583 Certifleate N, : CDT-056-67 Page 10f 2 Pages
Dimenslon: Diameter 3.3 mm. Length 170 mm

MEASUREMENT ITEM  Heal Stress Monitor Calibeation procedure:
Immersion Depth LEeagin i i
Immerslon Depth Standaed Reading VUC Reading Ecvor Uncertalpty ol The temperatore calbration was dors by
e . . MANUFACTURER :Delta OHM
{mm) o rel e (¢ MODEL/TYPE HD32.2 In-House calibrotion metfiod o5 WA<CL-00!
- B e B according to comparison method with stondard
B 20053 201 0.0 0095 SERIALNUMBER +15006720 dgital temperature indicatar ond  siandard
& 25045 251 03 u09y 1D NUMBER +RYG_FS0224 temaerature probe. 1he temperoture scofe Use
a0 30040 301 0. 0099 CONDITION AS-RECEIVED + Used ltem wes bosed on TS 90.
) 2 e s s CUSTOMER + ALS Iaboratory group (thaitand) c: ! L':d
104 Py Nars 40, Phatthanaion Rd.,
80 40 030 400 0.0 0099 =
— == Kbwaeng Suan Luang, Khet Suan Luang, s ere pEralie o ¢
. . Bangkok 10230 Thailand X rlemaunm’» sylem of wvmits {SI) through
Table 2: This equipment was connected with Globe thermameter probe Modet. TP3276 2 5/N: 20019638 Notionc! mstitite of Metrolagy Thalland (NiMT)
Dimension: Diameter 3.3 mm. Length 205 mm Certficate aumber. TT-0038-23, Certficate
RECEIVED DATE 112 Feb 2024 diar ERM0101-23
= - MEASUREMENT DATE +16 Feb 2024
Depth wd | UYC Roading Lu Uncertalnty 1SSUE DATE 120 Feb 2024 Reference Used During Cafibration:
[mem} a ey [ ra * Sranaatd Tem;
— . - - - L5 ST5- 100 A5
110 20053 w1 01 014
ENVIRONMENTAL CONDITIONS: g“;."“t‘a" 725 Mar 2("2"‘ -
r
110 25045 %7 02 009 Ambient condition in the laboratary are as follow; el USRS
110 30040 303 03 0099 " HModcl: DTi-1000-A MX 1, Senai No. 671407-
3 Temperature 1230430 5 00591 Due dote: 14 Sep 2024
110 35038 353 03 0039 Relalive Humidity 15504150 %AH
=110 0030 803, iriooicn o 0B o099 Uncertounty of Measurement:
——— TN, S The reported uncentainty of measurement is
Table 3: This was connected with probe Model: TP3207.2 S/N: 15015496. NOTED: The certificote is vaid only 1o the item callbrated on dote and place of calibrotion. bosed on the standard uncertainty multinlied by
Dimension: Diameter 14 mm, Length 150 mwm. @ coveroge factwr k=2, Which for o normof
dstributon  comesponds 18 6 cererage
e g = N probabiiy of dpproximalely 95%. The stanoard
Immersion Depth Stapdard Reading UUC Reading Uncertainty uncertainiy has been determined in Gicavnesce
() 0 el TABULATION OF RESULTS: Hommbeon wiih the GUM “Evalusiion of measurement dala
e o L . _ _ The table an next page give the measured values v - Gude to the expression of uncertainty in
75 20053 0033 meosuremedl
7 25045 0029
75 30040 0099
75 35039 0089
7 0030 0059

UUC": Unit Under Calibration
Reamark: The reported uncertainty of measurement is 0.14, based on standard uncertainty muluplied by a coverage lactor k=2 14
providing  level of confidence of appraximately 95%

Mr, Parierya Booncharoen
Calibratior Department Manager

***End of Certlficate of Calibration”*®
bl L Calibrated by:
2 0r Sarawit Tha halad |
d T Miss hutraporn Lertsomphol
| B Z Miss Ruangrumpai Phacmmil

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



AC

JIRANATEL ASSOCIAT! = COTD.
Continuation of Certfficate of Calibration Number CDT-055-67

jore  [2 Withoul Adjustment  [2 Wilh Adjustment

Cakbration Range: 20-40'C

Function:

Page 2 of 2 Pages

) Table 1: This equipment was connected with wet bulb prabe Model: HP3201.2 5/N: 15015854,

Oimension: Diameter 3.3 mm. Length 170 mm.

UUC Readin

\mmersion Depth Standard Reading
(mm} ra ra
80 20054 = 197 3
80 25054 247
80 30041 287
20 35032 247
80 40020 306

Table 2: This equipment was connected with Glotie thermometer probe Modal: TP3276 2 5/N: 20008279,

Dimension: Dlameter 3.3 mm, Length 205 mm.

Depth Standasd Reading UlIC Reading Eror Uncertalnty
fmm) ra ra rei ra
110 20054 201 ao 0099
110 25085 52 1 0099
110 30,041 301 01 0099
110 35082 ;s.1 01 0099
110 20,020 402 vz 0022
Table 3: This eguipment wos connected with tamperature probe Model: TP3207.2 S/N: 15015458,
Dimension: Dizmeter 14 mm. Length 150 mm.
mmersion Depth Standard Reading uuc Reading Error Uncertataty
(mm) (] -] cq ra
T 7s T T00sa - 203 02 T ooss
75 25,054 252 01 0059
75 30041 301 0.1 0099
75 35032 350 00 0099
75 40,019 339 €1 anse

Uuc=: Urlt Under Calitratlon

***End of Certificate of Callbration®**

]
t N}‘\.C

|
P ——— |

NAC

ASSMOCIATES GILAT

Continuation af Certificate of Callbration Number CDT-012-67

Hesult of Cabibeation: 2 Without Adjustment LI With Adjustment
Cabiration Range:  20-40°C

Function:

Page 2 of 2 Pages

Tabie 1: Thes equipment was connected with wiet bulb probe Model: HP3201.2 S/N: 17015112,

Dimensian: Diameter 3,3 mm. Length 170 mm

UUC Reading Error

Depth E:

{mm) A e re
80 2009 00 01
80 25 050 249 01
80 30044 299 0.1
80 35037 349 a1
80 40034 399 o1

Uncertalnty
re

~ oma
016
0099
L
(1]

Table 2: This equipment was connected with Globe thermometer probe Model TP3276 25/N: 15028482

Dimensios

: Diameter 3.3 mm. Length 205 mm

Uncertalnty

Depth Slandard Reading UUC Reading Errar
{mm) rel rel o ro)
110 201 00 009
110 %1 00 0099
110 0.1 01 0099
110 "3 03 0095
110 401 01 ____boss .
Table 3: This was connected with probe Model: TP3207.2 S/N: 15033222,

Dimenslan: Dlameter 14 mm. Length 150 mm.

Immersion Bepth Standecd Boading VUC Reading Error Uncertainty
{mm) e rel el rel
75 ~ o080 BT 00 0099
75 25050 249 02 0095
™5 30034 o E ] 02 0099
7 35008 u7 03 0059
75 10034 16 04 0099

UUC*: Unit Under Calibration
Rema
tactor k=221 providing a level of confidence of appranimately 95%.

***End of Certlficate of Callbration®

MAC

Bar

FRAKSTRE £80CANN 00

e reported uncertalnty of measurement s 0,16, based on standard uncertainty multiplied by a cverage

HHKANATEL ASSUCTATL S €O T

Inmraten Assontes Co L1
V1415, 60735 30

Srtchtasem 7,1/2, Rd Wrthapra Uinghakya
Snpec 20600 (Thaland)

tatae +48EE3OIUD]
E mal rac calbraticn@yranalee om
Vieb Ute; warn Jranateg com

Certiflcate Na.  : COT-D12-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITIDN AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredted calibrotion labormtory
ISO/IEC 17025:2017
NSCTISKTIS 17025
CAUBRATION 0367

Temperature measurement labaratory
CoRbratian servites deportment

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

+Heat Stress Monltor

:Delta OHM

:HD322

-15020734

:RYG_FS0230

 Used ltem

+ ALS laboratory graup (thailand) Ca., Ltd
104 Phatthanakan 40, Phatthanakan Rd ,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thaland

205 Jan 2024
108 Jan 2024
08 1an 2024

Ambient candilion in the laboralory are as follow:

Temperature
Relative Humidity

123030 c
15501150 %RH

NOTED: The cetificatc is valid only to the item calibrated on dote and place of colibration

TABULATION OF RESULTS:

The table on next page give the measured values

Calibrated by:
DIMr. Sorawit Thachalad

T Mtes Jittruporn Lertsomphal
& Miss Ruangrumpai Phoommit

Doiatern

F |

MAC Ao

AN ARSI 0 LT

Page 10! 2 Pages

Cofibration procedure:

The temperuture calibratian was done by
In-House culibration imethod as WICL-091
according 1o comparison method wi standard
digital temperature indicator ond stondard
temperature probe The temperature scuie use
was based on IT5-90

Troceabllity:

The measurement reswts are traccable o the
interndiuaol sysiem of units (SN} through
National insusnte of Metrology Thailand INIMT)
Cenlficote  number.  TT-0035-23, Certificote
number: ER-0101-23

Feference Uned Duriveg Colbvation:
1.S1ondord Temperoture Probe

Model 5T3-100 A500, Setial No. 667682 03,
Due date 28 Mor 2024

2. Digita! Tempercture fod<otor

Modei DTI 1000 2 MK 11, Serial Mo, 671407-
00551 Dye date. 14 Sep 2024

Uncertainty of Measurement:
The reponi=d uncertainty of measurement is
based on the standard unceratnty mukiphed by
6 coveroge Jactor k=2, Wihich for o normal
distribution  corresponds  to ¢ coverage
probabibiy of approwmately 95%. The stondard
uncertoinly has been determined in occordonce
with the GUM “Evaluation of measurement dota
Guide to the expression of uncertainty in
measurcinent”

%)
o)

Me. Parirga Sooncharoen
Calibration Department Manager

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

e mser 7971 16 Rt
Namp 1 Ladant
LT O

0 terph e,

Siranaen

Centificate No,

:CDT-085-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

IN WRITING FRDM THE LABORATQRY

Acercaited canietion lotratary
g 13855 r7
NC-TISHTIS 17625
CALIBRATION 6T

Temperatute measurement latorgtory
Catibroion services departinent

N
51 - T8 17025
CALIBRATION D367

CERTIFICATE OF CALIBRATION

“feat Stress Manitor

+ Delta OHM

THDI22
15030244

: RYG_FS0236
Used item
ALS ladoratary group (thaiiand) Co , Ltd
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, khel Suan Luang,
Bangkok 10250 Thailand

+15 May 2024
27 May 2074
121 May 2024

Ambient condition In the laboratory are as foliow

Temperature
Relatwe Humidity

$230:z30 C
15504150 wAH

NOTED: Te certificute is valid only to the item calibrated on date and place of cailbrotion

TABULATION OF RESULTS:

The tabile on noe? page e The measured value

Calitvatsd
T Sarawn stad

Mhiss Iittrapern Lertsomphol
Miss Ruangrumpa: Ploorunt

W/fméaw »

Appraved signatory % ’:/; (}7

Page 10l 2 Pages

Calibratian procedure.

Tie temp e f0v | et wn Suae

I House caliprotion method c© WICL0O]
aeTorging to compacrison Riew . with stondard
digna! lmperoty = ndicoter nd star ot
temperoturr prabe the temneistare scolr uie
was bosed on 17550

Troceability
The ruosuement resurs Gre tracecbie fa the
stesnigbenor wvstem of uods {SI) tarough
Natiaral tnstwie of Metrology Tholar INIT)
Cortiiate number 15004724 {ertyicate
tamber CH0107 23

Reference Used During Callatio
3 Seemasnd
Model S15 100 A5O3, Seno! Na.* 667682 05,

el Mg (171407

Uncertainty of Mecsurement.
The reported uncertainty of measurement 15
bosed on the stondard ercerto Wy mufiohed by
o coveroge foctor k=2, Vueh for o rarmal
dutiiiten  conespends 1o @ covrage
£robabiiy of approx mately 9N The standard
ety -2y bas been astermmed i ucconlunce
with the GUM 'tuataation of reasurement dato
Sude 1o the expression of uncedaioty n
measurement’

Cabbration Department Manajyer

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

1N WRITING FROM THE LABORATORY



NAC

Continuatlon of Centificate of Cafibratlon Mumber COT-185 67 Page 7 of T Pages

Resu't of Calbeation 149 Without O with Adj

Calration Ras 20°Cta40°C

Function:
Tahle 1: This equipment was connecied with wet bulb probe Model: HP3201.2 S/N: 20030506
Dimension: Diameter 3,3 mm. Length 170 mm

uUC Reading Error Uneertainty

Immerslan Depth
imm) rel ra o
€0 1 00 0093
80 251 0 0092
80 301 u 009y
80 st 01 069
&0 401 81 [1es

Table 2. This equipment was connected with Globe thermometer probe Mode!. TP3276 2 S/N: 17009684
Dimenibon: Diameter 3.3 mm. Length 205 mm.

Immersion Depth Standard Reading UUC Rpading Uncertalnty

fmm) Tl re
T e o 200 01
110 25047 50 [Xs]
10 002 300 0.0
110 35035 350 0.0
110 40025 201 a3

Table 3: This equipment was connected with Lemperature probe Model: TP3207.2 S/N; 15033223
Dimenslon: Dlameter 14 mm. Length 150 mm.

Immersion Depth Standard Reading UUC Reading Uncertainty
{mm} tel ra e
TR 20059 T ¥ 0.0 0098
7 250617 30 a0 00
75 30043 28 02
* 35035 317 03
5 40024 395 e

YUC™: Lyt Under Calibration
Aamara, The reported uncertainty of measurement is 0 16, based on standsrd uncerlamly mult, ed by a covery e factor k=2 21
providing a level of canfidence ol appraximately 95%

“**End of Certificate of Cabibration’

Cert. No.; 24PH145
Page.: 2 of 2

() Withoul adjustmenl () After adjustment

Function : lluminance Measurement Range : 200 Ix
Standard Value UUC’ Reading Error Uncertainty
(Ix) (ix) (x) (t1x)
0 0.0 0.0 -
20 201 01 026
50 50.0 0.0 0.65
100 100.0 0.0 1.3
150 150.0 0.0 20
180 190.0 0.0 25
Function : Jlluminance Measurement Range : 2000 Ix
Standard Value UUC* Reading Emor Uncertalinty
(Ix) (Ix) (Ix) (2lx)
200 199 -1 28
500 499 -1 65
1000 1000 Q 13
1500 1501 1 20
1900 19801 1 25
Function : llluminance Measurement Range : 20000 Ix
Standard Value uui g Error Uncertalnty
(Ix) (Ix) [+ }
2000 -10 26
3000 0 39
4000 4000 0 52
5000 5000 0 €5

The reported uncertainty of measurement was based on a standard uncertainty multiphed by
a coverage faclor k=2, ing a level of of i 95 %

UUC* = Unit Under Calibration.

-o0o-

a 1206570

T,

TECHNGLOGY PROMOTION ASSQCIATION (THAILAND-JAPAN) i \’\::'/—_/
CORPORATE SERVICES 3: EQUIPAIENT CALIBRATION AND TESTING SERVICES %
53414 PATTANAKARN KOAD SO1 15, SUANLUANG, SUANLUANG. HANGKOK (0250 % /f;-i.“\'},
g

e
TEL 0-2717-3000-24 FAX 0-2719-0481

cALs

Certificate of Calibration Certificate No. : 24PI1145

Hac-TIBLTS17020

Page: 1of2
Equipment ; Lux Meler
Manulacturer: Tonmars This certficate may nal ba recraduced olher then in full

excepl wilh the prior wrtlen approval of the head of
Model : TM-201L Gomorale Services 3 Equipment Calibration and Tesling Servicas.
Serial No: 190702490 — D

]

1D No.: RYG_FS0471 R s borrn ?)

By
Condition As-Retelved: Uscd ltlom

Rectived Date: 12 March 2024 7
Callbration Bate: 14 March 2024 e 155755
Reference: 2403-0392WSC Submitted by:  ALS Laboratory Grolp (Thalland) Go,41ar ~ -~ — -
Amblent Temperatura:  ( 23 * 2) °C
e (0% 155 % 104 Phalthanakan 40, Phalthanakan Rd.,
Khwaong Phalihanakas, Khet Suan Luang
Bangkok 10250 Thaand
Procedure used:  Calibralion were conauled using calibration procedure No. CP-PHO1 based on inversa square law lechnique.
Condition of this result of calibration
1.Reference standards inslruments :
Instrumant Mod SerlalNo.  CertificateNo.  Due Date
1) Phalametry 8 Encorder LMguide 86 m  120RCO03 DL00B4-22 20 Jul 2025
2) Lum nous Intensily standard tamp oL FELU F-1543 TP-103023 08 Jun 2024
2.This resut of calibralion was made or. requasted al he pot speciiod by customer.
3.Test Equipment : Programmable Voliaga/Current Source ( Model - OL83A, SN : 1622139+ )
4.Tast Equipment : Nluminance Moler { Model - 51002, SIN : 080129 )
5.The cerlificale 15 vafid oniy 1o the ilem calibrated on date and place of calioration
6.This Cert fication 15 traceable 1o Ihe Internalional System of Untt mainlained nrough:-
-Nzlicnal Instiute of Matrology Thaiiad (NIMT)
-Natianal Inslitute of Melrology (Thawang), NSC-ONSC Accredied No. Calibration 0142
Callbrated by :  Nwat Nitas Approved Signatory : b bt
IssueData: 18 March 2024 [ 1Phalinoe Prabpaipal
| |Wantop Lorpkem
| Nunlawat Knamcha
» 0337449

TECHINOLOGY PROMOTION ASSOCIATION (THAILAND-JATAN,
VICES 3; EQUIPMENT CALIURATION AND TEST!
53414 PATTANAKARN ROAD SOI 1B, SUANLUANG, SUANLUANG, BANGROK 10250

Certificate of Calibration Cerlificate No. : 24PH146

Page: 10f2

Equipment Lux Mater
e TENMARS This certificaie may not be rearoducad other than  full
CEDGpE with (0 Brior wiien approval of the Read of
Model : TM-201L Corporale Services 3' Equipmenl Calipration and Tesling Sarvices.
Sarlal No : 200300974 P - R
1D Now: RYG_FS0474 B '.'im/"‘”.'.‘ P E
Condition As-Recelved: Uscd flom L
Received Date: 12 March 2024 i
Callbration Date: 14 March 2024 Y. YT é
GATE
3-0392WS by: ALS Laboralory Group {Thaslend) Co, Lid = ~ == === =«
Amblent Temperatre: (23 2 2) °C
R TG (504 15)% 104 Phatihanakan 40, Phatthanakan Rd
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thia and
Procedure used:  Calibration were conaucled using calibrelion praceduare No. CP-PHO1 based on inverse square law lechiique.
Condition of this result of cali
1.Relerenca slandards instruments ©
Insirument Model Serlal No. Certificate No, Dug Date
1) Pholomelry & Enzcrder LMguide 86 m 120RCO03 DL-0084-22 20 Jul 2025
2) Luminous Intensily standard lamp OL FEL-U F-1543 TP-1030-23 06 Jun 2024

2 This result of callbralion was made on requeslea at the Falnt spaciiad by customer.
3.Test Equipment : Programmable Voltage/Current Source { Model : OLB3A, SIN | 16221394 )
4 Tesl Equipment : lluminance Meler ( Model : 51002, SN : 080129 )
5.Tho cenficase i3 vale only to tha lem calbrated on 02te and place of calitvalon.
6.This Certiication 1s (raceabla to Iha Inlamalional System of Unit maintained through:-
~Nallorel Institute of Matrology Thalland (NIMT}
~National Institute of Metralogy (Thallang) NSG-DNSG Accreditad No. Calioration 0144

Callbrated by :  Knat Nias Approved Signatory : e

TEL 0-27)7-3000-24 FAX. 1-2719-9484 gt P ]
o [

Issue Date : 18 March 2024 { IPhalines Prabpaal

[ 1Wenlop Larpxern

}/ﬁumawal Kliamchai

1 0337450



TECHNOLO@Y PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250

nacTRTI7029
TEL 0-2717-3000-29 FAX.0-2719-8484 CAUBRATION ouet
Cert. No.: 24PH148
Page.: 2 of 2
Result of calibration:- (") Wilhoul adjustmenl  { ) Afler adjustment o . N
Funclion : liuminance Measurement Range : 200 i Certificate of Calibration CertNo.: 24CHBYO
Standard Value Uuc* Reading Ercor Uncertainty Page: 1of2
{Ix} Ix Ix *Ix
0 (0.0) (0 0) { R J Equipment : pH Meter
Manufacturer : Metller Toledo
20 20.1 01 026 REVIEW BY P "‘ﬂ)gc T
50 501 0.1 0.65 Model : Seven2Go S2
100 100.1 01 1.3 Serlal No. : C219171496 S
150 150.1 01 2.0 iDNo. : RYG_FS0550 APPROVED BY..... S e 4.
190, 190.1 01 &l Condition As-Received: Used ltem
Received Date : 26 July 2024 NEXTCAL DATE . 29/7/25.
Funclion : lluminance Measurement Range : 2000 Ix
Standard Value UUC" Reading Error Uncertainty Callbratian Date : 20(ulyj2024
(Ix}) (Ix) () (ti) Referance : 2407-0932DSC-2
200 200 o 26 Submitted by : ALS Laboralory Group (Thailand) Co.,Ltd. Rayong Branch
500 500 0 65 616/10 Moo S, T.Maenam Khu,
1000 1000 0 13 A Pluakdaeng, Rayong 21140, Thailand
1500 1500 0 20 Ambient Temperature : {25 + 25) °C
1800 1800 0 25 Relative Humidlty : {50 + 15)%
Calibratlon Procedure : In - house method :
Funclion : lluminance Measurement Range : 20000 = - CP-CHS by direct measurement with DC voltage
slandard and direct measurament wilh
Standard Value Uuc- Reading Ei Uncerialnty
ot certified refarence material (CRM)
(x) () (Ix) (i)
2000 1950 10 26 Calibrated by : Warakom Lemgagtrakul
3000 3000 0 39 gmﬂuf
4000 4000 0 52 Approvad by :
5000 5000 ] 65 Approved Signatory
{ ) Unnoppho! Harachai
The reported unceriainly of measurement was based on 2 slandard uncertainty mulliptied by { ) Ponpan Paipim
a coverage faclor k = 2, providing a leve! of confidence of approximately 95 % (V) Saithip Meangmai
Issue Date ; 30 July 2024
UUC* = Unlt Under Callbration.
-00c-
The Uncertalnties are for a confidenca probabllity of approximately 85%
This ceneate Mmay not be reproduoed oiher than in full, excent with Be por witten
Approval of the haad of 3 Testng Services.
P
a 1206569
TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)  ilac-MRA
CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES ——
534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250 WG T TETENS
TEL 0-2717-3000-29 FAX 0-2719-9484
Cerl.No.: 24CH830
Page: 20f2
Condition of this calibration result
1. Reference Standard Instument
ags . .
Inslrument SerialNo, IDNo.  Cert, No. Due Dale Certificate of Calibration cert No.: 2aumi21
1)Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024 Page.: 1ol 2
- This Cerlification is traceable to SI Throught Technology Promolion Assodialion (Thailand - Japan)
2. Cerlified Reference Malerials  : The measurement resulls are traceable to Sl through CPA chem Ltd., Equipment : PH Meter with Sensor
ANSI-ASQ National Accredilation Board, Accrediled No. AR-1835
Manufacturer : Mettler Toledo
Bufier Solution Manufaclurer Lol No. Exp. dale
pH 4.008 CPA chem 970851 25 Apr 2026 Model : Seve2Go §2
pH 6.986 CPA chem 970852 25 Apr 2025
pH 9,997 CPA chem 970853 25 Apr 2025 Serial No. : C129171498
3, This cerlificale is valid only 1o the item calibraled on dale and place of calibration, ID No. : RYG_FS0550
Galleration Resulls Submitted by : ALS Laboratory Group (Thailand) Co..Lld, Rayong Branch
Function : mV Measurement 616/10 Moo 5, T.Maenam Khu,
F standard curve by Decumant Process Calibralor at pH (4,7,10} A.Pluakdaeng, Rayong 21140, Thailand
Nominal | Standard Uncertainty of Coverage Location TPA On Site Calibralion Laboraolory
i Aclual Reading
Unit Under Value Voltage Measuremeni faclor
Calibration Input (smV) E Recelved Order : 26 July 2024
pH mv my PH Calibrated Date : 30 July 2024
pH Meter 400 | 177.48 178 4.00 0.58 200 Ambient Temparature : (26 10 )°C
SIN. C2191714% 7.00 0.00 0 7.00 058 200 :‘::'al_‘_"’” c“l"“""y ; (50230)%
1000 | 47748 | 77 | 1000 058 2,00 ine Voltage : (2202 22)
Lunction : pH Measurament Calibrated by : Warakorn Lemgagtrakul
Perferming three buffers standard curve by using buffer nominal pH (4,7,10)
| . 'KVV\C)\\ﬁ
Unit Under Standard pH Actual pH |Actual mV Uncartainty of | Coverage Approved by :
Callbralion Buffer Solulion Reading | Reading [pH Measuremen! factor Approved Signatory
(mv) @ X { ) Ponpan Paipim
pH Electrode 4.008 401 177 0.0071 200 () Suwil Imjai
(/) Kunchit Promprat
SIN.: 3293237 6.986 6.99 2 0.011 2,00
9997 10.00 -173 0.0092 2,00
Issue Date : 01 Augusl 2024
The reported uncertainly of measuremenl was based on a slandard uncertainly mulliplied by a coverage
faclor &, providing a level of confidence of approximately 95 %. The Uncartalnties are for a confidence prababiltty of 95%

Thia certiicate may not be reproduced other than «n full, excepl with the prior wntien

-olo- Approval of the head of Corparale Services 3 : Equtpmani Callbraiion and Testing Services.




Equlpment : pH Meler with Sensor Cort No.: 24LM121 :“.f.i'&':.'f‘.,'}
Conditien As-Received :  Used llem Page.: 2 of 2
Referance : 2407-093205C4 Certificate of Calibration Tartionty o TGN
Procedure Used :- Page: 1dl2
Calibralion were conducled using in-house p CP-0TO1 ing lo ison with
Industrial Platinum Resistance Thermomeler ( IPRT ) inlo Temperature Bath, Equipment : AN Wisior
The temperature scale used was based on ITS-90. e - v Thus cerlificale may nol be reproduced other than in full

Condltion of this result of calibration excap! with {he pnar wrillen approval of the hezd of

1. Reference standard insbument- Model : ScvenExcellence Corporate Services 3 Equipment Calibralion and Tesling Services
Instrument S No. Cert. No. Traceable Due Date Serlal No : BB34291445

1) Digil
) Dx'gml menﬂor'neler' 3?40076 ] 241317 TPAA . 21 Mar 2025 1D No RYG_ENDI52

2. This certificate is valid only to the item calibraled on date and place of calibration.

3. This ification is to the System of Unit. Condition As-Received: Usnd Pom

Remark : TPA : Technology Promolion Association ( Thailand - Japan }
Result of Calibration - (*) Without Adjustment

Received Date: 08 December 2623

CalibraUen Date: 44 Decemoar 2023

Function : Temperature measurement.
This instrumenl was connected with tes sensor, SIN.: 3184175 Reference: 2312-0151DSC. Submitled by: ALS Laboratory Group (Thailand) Co Lid. Rayong Branch
Callhl:atinn Immersion Standard uuc Error \Uncrtain Coverage Ambient Temperature:  { 23 £ 2} °C
Point Dapth Temperature Reading 2 Factor + g 616/1C Moo 5. T.Maznam Khu, A Pluakdoeng
A o o o & Relative Humidity: (50 4£10) 5%
(°C) {mm ) (*C} (°C}) (°C) (£°C) k Rayong 21140, Thailzid
25.0 100 25,004 25.3 0.206 0.16 2.00
30, 100 £ S04 L] CELS 200 o d:  Calib ducled usi | dure No CP-E17 according fo EURAMET cq 15
y " i jing Gl ' -
a0, 700 20008 202 0,396 016 200 Procedure used: alibration were conducled sing con vralion pocadure No according 1o =
50. 100 50.004 50.4 0.396 0.16 2.00
UUCT : Unit Under Calibration Canditlon of this resulf of calibration
The reported uncertainty of measuremenl was based on a standard uncerlainty mulliplied by a 1 Roforanca standa'ds instruments :
coverage [factor &, providing a level of of approxi 95 %, Insteyment Mads! Sarial No. Certlficate No, Due Date
1) MultrProduct Caliialor 5502A 2435002 EE-0041-23 26 Apr 2024
~o00-

2 Ths rasull of calibration was maqe on requested al lhe pont specifisd by customer
3 The curiflicale is vahd only 1o Ihe item calinraled on dale ane place of cal:bralicn

4 Th's Cendicalion s traccable o tho InternzLional Systam of Unil mainls 1ed through:-

Cert. No.- 23E3924

-Naucnal inslitute af

Callbrated by :  Naoa
Issue Date :

Watrology Thailand (NIMT}

chanok Prasomsoosin

15 Dacembar 2023

TECHNOLOGY PROMOTION ASSOCIATION (FHAILAND-JAPAN)
INT CALIDRATION ANI FISTE

— e
i /\/ T mernei b 1
REVIEW BY amd it LS5

APPROVEDEY T dE

rediglat—TH

| 247 CAL DATE

wiceTie

Approved Signatory : PPN . . .o P S_—

( ]Phaince Pradpaipal
_v;/."l.f.‘..m;l Anameha

| ]Pengsagom Boaryaparn

n 0331106

Page: 2ol 2 S PATTANAKARN RUADSONIS SLONLUANG s NLU =T I SGROK 0250 “ e,
TOL 62701 | 0271 HN CALRRATGN 400
Result of ealibration :- {*) Withoul adjustment {) After adjusimenl
Funetion: DC vollage measuremant Range: 2000 mv ce:“"‘ 23S
Standard Value UUG" Reading Errar Uncertainty agg o3
. . .
(mv) (mv) (mv) (=pv) Certificate of Calibration
-200,0000 -1939 0.4 68
Equipment : pH Meter
-150.0000 -150,0 00 85
.100.0000 1000 0.0 63 Manufacturer : Metller Toledo
-50.0000 -50.0 0.0 B1 Model : SevenExcellence
0.0000 0.0 0.0 58 Serial No. : B834291445
50.0000 50.0 0.0 61 IDNa : RYG_EN0152
00,0000 100.0 . 63 Conditlon As-Recelved: Used llem
150.0000 150.0 0.0 65
Recelved Date © 08 December 2023
2000000 1899 <1 68

Callbralion Date :

15 December 2023

The reporied uncerainty of measurement was based on a standard uncertainty mulliphed by a coverage Reference : 2312-0151DSC-3
faclor k=2, providing a level of confidence of approximalely 95 % Submitted by : ALS Laboralory Group (Thailand) Co. Lld. Rayong Branch
616/10 Moo 5, T Maenam Khu, A Pluakdaeng,
UUC™= Unit Under Calitration. Rayong 21140, Thailand
Ambient Temperature @ {25 £ 25) °C
obo- Relative Humidlty : (50 = 15)%

2119342

Ao

2

Calibration Frocedure :

Calibrated by :

Approved by :

( ) Saithip Meangmar

( ) Warakorn Lerngaglraku!

( v/f Ponpan Palplm

Issue Date :

[he Uncertirintics nre for o confidence probability of appro

In - heuse mathoa

- CP-CHS by direcl measuremenl wilh standard
vollage calibralor and direct measurement with
cerbfied reference matenal (CRM)

- CP-CHB by companson wilh standard thenmomeler

Warakorn Lerngaglrakul

@

Approved Signatory

19 December 2023

el 93

A 0061696



Cert.No.: 23CH1574
Page.: 203
Condition of this calibralion resuil
1. Reference Slandard Instrument : -

Instrument Serial No.  ID No. Cert. No. Due Date
1) Document Process Calibralor 54030049 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermomeler 4982054 110RC044 231908 26 July 2024
This ilication is ble fo the ional System of Unil mainlained through:-

- Technclogy Promolion Association (Thalland-Japan)

2 Cerlified Reference Malerials : The measurement resulls are traceable lo S| through CPA chem Ltd ,
ANSI-ASQ Naticnat Accredilation Board, Accrediled No, AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 913598 14 July 2025
pH 6 9A6 CPA chem 931959 01 Qcl 2024
pH 9.997 CPA chem 940106 02 Nov 2024

3. This certificate is valid only to the ilem calibrated on dale and piace of calibralion

Callbration_Results

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

Nominal Standard Uncertainly of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibrali
alibration Input (smV) X
pH my mv pH
pH Mater 4.000 177.48 1773 4.000 0.058 200
S/N.: BA34291445 7.000 0.00 -01 7.000 0.058 2.00
10 000 -177.48 -177.5 10.000 0058 2.00
\
A1193852

Sartorius (Thailand) Co., Lid.
13“!“%“‘”“1%10

Cert

SARTORILS

NSC-TISTIS 17025

Model Number:  MSE2248-100-DU Certificate No. : 24|

Descriplion : ical Balance R lessued Dale :  Friday, February 23, 2024

Serial Number: 0026207038 No.: 2208186 s

IDNo, : RYG_EN0002

Menufacturer:  Sartorius Page No. : 1062

Customer Name : ALS Laboratory Group (Thalland) Co. Lid. (Rayong Branch} —
B16/10 Moo 5 T-Maenam Khu, A Pluak Daeng, Rayong 21140, Thaland. -

Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room)
B16M0 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong.21140, Thailand. ——

Calibrated By : Mr.Chonchai inthana o
Calibration Dale : Thursday, February 22, 2024 Pracedure No. : This calibration was conducted by

Using in-house calbration procedure rumber (WI003)
Based on UKAS LAB 14 : 2018

Melrological data : Ambients Conditions:

Capacity : 220 g Readability 0.0009 ] T A 24.2°C + 5.0°C
Humidity : 57.0%RH__ + _10.0%RH

Reasons for calibration Pressure +

[ tewlnsmliation [ senion/ Repaired  [7] Re-callation Matntenance Equipment Congition:

Measurement Method UKAS Publication Ref :Lab 14

The measurement unceralnty slaled is lhe expended uncertalnty which is obtalned from the stendard uncertainty mulliplied by the

coverage factor (k=2) to provide a level of of r 85%. ILIs n with the Gulde lo

of | inty in (GUM). The ion certlficate the ility 1o National which
realise the unit of according to the i Standard System of Units (SI). Report of Tolerance came form list of
Sarlorius Melrological Specifications.
Traceability:

Traceabi !Deaifu:e No.
TCS M230B1978
DKSH

This centificale relate and apply this equipment only.
This czrtificate may nal be reproducad other then in full excep! with @\,\_,\,
the prior written appravaf of the Verification Operation Divislon ~ .
Sartorius {Thalland) Co., Lid,

Mr.chonchal Intrhana(Technieal Manager)

TErH®

SOP FM 33 03 February 2022

{IF‘[HG!JJ. ofu(::;:atlo APPROVEDB; }_T?*ﬁl

CerlNo.: 23CH1574

Pags.: 3of3
Callbration Results
Function : pH Measurament
Porlorming three buffers standard curvae by using buffer nominal pH (4,7,10
Unit Under Slandard pH Actual pH | Actual mV Uncertainty of | Coverage
Callbretion Buffer Solutlon Reading Reading | pH measurement| factor
{mV) (£) K
pH Eleclrode 4.008 4013 1841 0.0045 2.00
S/N.: 3225368 6.986 6998 87 0.0084 2.00
9.997 10,002 -164.7 0.0088 2.1
Function : Temperature Measurement
{*) Withoul adjusimant
This equipment was cannecled with Temperalura Probe:
- Model @ InLabl@Expert Pro-ISM
- Serial No. :
Dimension of probe;
- Lenglh : 120 mm
- Diamneler : 12 mm
- Immersion Depth : T mm
Callbration Standard uuc- Error Uncertalnty of | Coverage
Polnt Temperature Reading measurement factor
{°C}) (°c) (°c}) tecy (x°C) k
250 25003 243 -0.703 0.13 2.00

Remark : - UUC™ = Unlt Under Callbration

The reparied uncenlainly of measurement was based on a slandard unceriainty multiplied by a coverage
faclor k, providing & level of confidence of approximalaly 95 %.

-olo-

41193851

Sartorius (Thalland) Co., Ltd.
125 Rama @ Road, Huaykwang, Huaykwang, Bangkok 10210
Tel 468 2643 5301-6 Fax: +86 26438167, e-mal: service. lhailand@sartonivs.com

S/ARTORILS

JﬁjﬁJ of Calibration

Model Number:  MSE224S-100-DU Certificate No. : 24BCI0089

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

Serial Number: 0026207038 No.: 229196

ID No. : RYG_EN00O2 __ —
Sartorius Page No. : 20f2

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
e - sokied by i i b
- ; le. 130r i, phrcad i the
uled o i ach of four addiBonat
axprss rmpmduclbdy quantaatively. : g tv OIML R76).
Nominal Value : (Low Load) 20-0000 153.9993 Nominal value : 100 g
20 9 20.0000 200.0000 Tolerance 0.0004 g
Tolerance 20.0001
00001 g 20.0000
20.0001
Nominal Value : (High Load) 19.9999
200 g 20.0000
Tolarance
00001 g (15,9538
15,9995
Standard Deviation 0.00007 0.00008
Linearity
| The Gneartly, hr r. Dascrives ¥ is b i afope.
Tolerance 0.0002 g
Nominal Vale Conventional Mass Value | Displayed Value Deviatlon ] Unceminly:
{9 . 9 - (a) ! © @
0.01 0.0100 0.0100 0.0000 0.00018 |
0.05 0.0500 0.0500 0.0000 0.00018
6.1 0.1000 0.1000 0.0000 0.06028 |
0.5 5000 0.5000 0.0000 0.00018
- 1 1,0000 1.0000 0.0000 0.00018
[ B 5.0000 5.0000 0 g 0.00018
10 10.0000 10.0000 0 0.00018
20 | ~ 200000 20.0600 0.00024
50 50.0000 49,9999 | _o.00015
100 160.0000 100.0000 0.00023
200 ) 200.0000 155.6595 | 0.00032
End of Report.
SOP FM 33 03 February 2022



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

flac-MRA

53414 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 e Il
TEL.0-2717-3000-29 FAX 0-2719-9484 CALIBRATION 0008
Equlpment : Hot Alr Oven Cert. No.: 24TM832
Condition As-Recelved :  Used llem Page: 20of 3
Reference : 2403-05630C-1
Procedure Used :-
Hi H 3 Cert. No.; 24TM632 Callbration were using on p CP-0T02 to direct
certlflcate Of callbratlon Page: 10f3 mathod with Data A ition which with i Detector { RTD } and
Thermocouple Type T.
The temperature scale used was based on ITS-90.
Equlpment : Hot Alr Oven | poie e %ffﬂ/f Condltion of this result of calibration
ekt Eabats 1. Reference slandard Instrument:-
Manufaciurer : Memmert Inslrument Serlal No. Cert. No. Traceable Due Date
%—_ 1) Data Acqulsition MY57013711 23LM115 TPA 11 Jut 2024
Model : UEE 500 APFROVED BY.... . 2. This certificate Is valld only to the item calibrated on date and place of calibration.

3. This certificabion is raceable lo the Internalional System of Unit.
Remark : TPA : Technology Promotion Association ( Thalland - Japan }

Serlal No. : G511.1572
NEXTCALDATE ... 210925 Resull of Callbration == (*} Without Adjustment
ID No. : RYG_EN0010 Functlon of BUC* ; Temperature Source
Fresh alr setilng : Close Environment during calibration
Submitled by : ALS Laboratory Group (Thalland) Co. Lid. {(Rayong Branch) Flalshed
B16/10 Moo 5 T. Maenam Khy, Temp. ( °C} 27
A. Pluakdeeng, 1’; u REL.Humld. { % ) 57 59
Rayong 21140 Thalland T [AC Supely ( Voit ) 222 224
[-]
= 1
Locatlon : Oven Room 5 ] Rt SH.IDNe: @
Recelved Order : 21 March 2024 H s i"™ s Callbration Point
Callbratlon Date : 21 March 2(0)24 - Posltion:| (180)°C (104)°C
Amblent Temperature : {(26+10) C W s o
Relaflve Humidity : (50£30)% Ca b 1 18-18TC-01 | 18-18RTD-01
o I = 4 2z 16-18TC-02 | 16-18RTD-02
Cailbrated by : Man Pattanapongpalboon 3 18187003 | 16.18RTD-03
égé ! ﬂ 4 18-16TC-04_| 16-18RTD-04
. . " . , 5 16-16TC-05_| 18-18RTD-05
- X Prohe Installation Details : Di of CI : Bl l A
Approved B ¢ s 6 &l el & | 16-187C06 | 23-18RTD0
‘Approved Signatory o = o 2 g m 7 18-18TC07 | 18-18RTD-07
K b= 50 am w= 056 m - :
(| [Romitippaiameyekul g B 18-18TC-08 | 22-16RTD-08
§ c= 50 om H= 048 m - oY
() tinnopehol Harachal . G irel) | 18-18TC-09 | 16-16RTD-08
(V) Suwit Imfai Capadily = 0.11 m? L 1=

Issue Date : 22 March 2024

The Uncertalntles are for a probabllity of epp 5%

This cortilicale may not be reproduced other Lhan [n lull, except with the prior written
Approval o the head of Corporate Services 3 : Equipment Calibration and Tesling Services.

f@\ TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
. CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Equlpment : Hot Air Oven Cert. No.: 24TM832
Condilion As-Recelved : Used Item Page: 303 53474 PATTANAKARN RDAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
Reference : 2403-05630C-1 TEL 0-2717-3000 FAX 0-2719-9484
Result of Callbratlon :- {*) Without Adjustment
Functlon of UUC Temperature Source
Fresh alr setting : Close Cert.No.: 23TW168
Callbration] UUC* | uuc* [ T¢ KL Overall Page.: 10f2
Polnt Setting | Reading stabllity Factor N N
ey |erfey] ey ey |eer]| & Certificate of Testing
104.0 104.0 | 104.0 0.051 0.59 0.62 2
180.0 180.0 | 180.0 0.15 1.3 17 2 Equipment : DO Meter
Callbration Measured Temperature [ *C ) Manufacturer : Y8sI P
Point Position REVIEW BY .. A Lﬁw
Model : 5000-115v
(°c) 1 z 3 5 6 7 8 [ofref)] (2°C) y .
040 | 103,921 103.786 | 103757 705.950] 103,617 | 104,213 | 103.672| 103.673] 042 Serial No. : tsEi0zres [ ionovenay | LA
180.0_ | 179.614] 179.270] 179,145, 180.001| 180.423] 180.293] 180.628] 179.429] 1.1 1D No. : RYG_ENDD3Z ¥ |
Average* : The average of 30 values in each position 1= T CAL DATE aulales
rage:: Ihe, 9e o ¥ PO - Received Date : 21 July 2023 b 2 e 5
Temperature stabllity : One-half of the grealest i of at any one sensor.
Temp. :The i of at any sensors and the measured Test Data : 24 July 2023
temperature al the reference location which are observed at the same Ume or at as close an observation tme as Reference : 2307-0743DSC-1
possible to ine the pattem or within the chamber under steady-stale candilions. 3 .
Overall : The Di of the maxi and minfmum throughout observation. Submitted by : ALS Laboratory Group (Thailand) Co. Lid.

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

VUC* : Unit Under Calibration
Nole : The reported uncertalnty of measurement was Included stability and excluded uniformity .
The reported uncertalnty of measurement was based on a slandard uncertalnty multiplied by a coverage

factor k, providing a level of of 95 %. L y C ] Te (25¢+5)°C
Humidity (50 4 20) %

-o0o- Test Procedure : In - house methed : CP-CHS
by Comparison Technique with Azide Madificaton Method
Tested by © Walalak Sirithean

Approved by : 8‘ P

Approved Signatory

( alee Butkruea
(") Saithip Meangmai
() Warakom Larngaglrakul

Issuc Date : 26 July 2023

5 0320211



Cerl.No.: 23TW168

Page.: 2 of 2
Condition of this result of calibration
1. Reference Slandard Instruments :
This ification is b ble to the i Syslem of Unit through Lhe reference slandards
laboratory of Industrial Callbration Center, T molion ialion (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1) Burelle - 130BU1D 23CG1172 22 Mar 2025
2) Balance 1126143764 140RC004 22MMSD 20 Sep 2023
2. Standard Material -
Material Manufacturer Lok.No, Assay
Sodium Thiosulfale pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Alr 100 %
Dissolved Oxygen Probe No.: 15E100464
Titration Method DO Meter
Standard Doviation
(Azide Modlfication Mathod) Reading
(malL) (mgfL} (mgiL)
8.18 8.17 0.0085

This repor was ceified anly for ihe inslrument we tesled.It is allowable lo use for study
the system efficiency, The environmental impact control and presenl to organization it may concernad
Intend lo use for adverlising and referral purpose is prohibiled. This repart may not be reproduced
olher in full withoul written approval of Lhe laboratory

-olo-
Sabbe,
a 1172155
Equipmenti : DO Maler wilh Sensor Cert. No.: 23LM125
Conditlon As-Recelved :  Used Ilern Page.: 2af 2
Reference : 2307-0713DSC-2
Procedure Used :-
Calibration were conducled using in-house calibrati CP-0T01 ling 1o ison with
Industrial Platinum Resislance Thermometer ( {PRT } into Temperalure Balh.
The lemperalure scale used was based on 1TS-90.
Condition of this result of calibralion
1. Reference slandard instrument:-
inslrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 0ct 2023
2. This certificale is valid only 1o the item calibrated on dale and place of calibralion
3. This certificalion is traceable 1o Lhe Inlemational System of Unlt.
Remark : TPA : Technology Promolion Association { Thailand - Japan )
Risult of Caliby H (") Withou! Adjustmenl
Funclion : Temperature measurement, ]
This i was wilh sensor, SIN - 1228475367
Calil i S uuc* N Coverage
Point Depth Temperaiure Reading Error Uncertainty Factor
(ch (mm ) (<€) ('cl (C) (£°C) k
20.00 100 20011 19.91 -0.101 0.15 2.00

UUGC* : Unit Under Calibration

The reporled uncertainly of measurement was based on a slandard uncertainly multiplied by a
coverage lactor &, providing a level of configence of approximately 95 %.

-o0a-

4

a 1158515

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
LORPONATE SLRVICES X EQ NT CALINRATION AND TESTI 5
AUATATIANAR ARN RUAD S SUANLEANG.SUANLUANG KA et
TEL 2T 300020 10X 6 270 B CALAATON tet

Cert. No.: 23LM125

Page: 10of 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : YS|
Model : 5000-115V
Serial No. : 15E102796 .
ID No. : RYG_EN0QD32
Submitted by : ALS Lahoratory Group (Thailand) Co ,Lid.

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

Location : TPA On Site Calibralion Laboratory
Received Order : 25 July 2023

Callbrated Date : 27 July 2023

Amblent Temperature : (26+10)°C

Relative Humidlty : (50£30)%

AC Line Voltage : (220222)V

Calibraied by : Preecha Hiahib

Approved by : 4’

Approved Signatory
{ ) Pomthippa Tameyakul
( ) Malee Bulkruea
{/ ) Suwit Imjai

Issue Date : 31 July 2023

“Ihe Uncertainties ure for a confidence prubability of approximatcly 95

€ A1 07 b 1 dUSed O D I Bl EER i e ot

A 0053616

TECHNOLO&Y PROMOTION ASSOCIATION (THAILAND-JAPAN) flac-MRA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 -
TEL 0-2717-3000-29 FAX.0-2719-9484 CALBRATION oot

Certificate of Calibration  cert.no: 2¢rmiess

Page: 10f3

Equipment : Low Temp. Incubator 7‘2 /'ta/f,/

REVIEW BY .
D

Modet : IPP750 APPROVED BY ...

Serial No. : V818.0084

ID No. : RYG_ENO154 NEXT CAL DATE.... o1 /05/26
Submitted by : ALS Laboratory Group {Thailand) Co.,Ltd. Rayong Branch

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

Location : BOD Room

Received Order : @1 November 2024
Calibration Date : 01 November 2024
Ambient Temperature: (26 10 ) °C

Relative Humidlty : {50£30)%

AC Line Voltage : (220x22)V
Callbrated by : Krisda Malee

Uv\c)\l )

Approved Signalory

Approved by :

() Ponpan Paipim
() Suwil Imjai
{y/} Kunchit Promprat

Issue Date : 07 November 2024

The Uncertalnties are for a confldence probabllity of approximetety 95%

This certheate may not be reproduced other than i lull. except with the prior written
Approval of the head of Corpavate Services 3 : Equipment Calibralion and Testmy Services




Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condltion As-Received :  Used ltem Page: 20f3
Refarence : 2411-00020C-1
Procedure Used =

C: were using CP-OT02 based on TLAS G-20 according o direct

measurement method with Data Acquisition which with Te Detector { RTD ).
The lemperature scale used was based on ITS-90.
Canditlon of this result of callbration
1. Relerence standard instrument.-
Instrument Serial No. Cort. No. Traceable Due Date
1) Data Acquisition MY44073381 24LM73 TPA 18 May 2025
2. This certificate is valid only lo the ilem calibrated on date and place of calibration.
3. This certification is traceable lo lhe Intlemalional System of Unit.
Remark : TPA : Technology Promotion Associalion ( Thailand - Japan )
Result of Calibration == ( * ) Without Adjustment
Function of UUC* Temperature Source
Fresh air setting : Close

Ref. Std.
ID No.:
1RTD-211
1RTD-2/2
22-01RTD-03
IRTD-204
1RTD-2/5
1RTD-2/6
23-01RTD-07
IRTD-2/8
.} 23-01RTD-09

Position :

Probe Installation Detals : Dimenslon of Chamber :
a= 10 an = 0.60 m
b= 10 an = 1.0 m
c= 10 an = 12 m

Euummamm_

o

Capacity = 0.72 m

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-29 FAX 0-2719-3484

Certificate of Calibration Cort ol 24ESarA

Page.: 10f2

Equipment : Buretie ; N
REVIEWBY .. . 7_ /ta{'
Capacity : 50 mL
Serial No. : - APMFROVED BY,
ID. No. : RYG_EN0O216
NEXT CAL DATE . 24/09/25
Manufacturer : Witeg
Made in : Garmany
Submitted by : ALS Laboratory Group (Thailand) Co.,L\d.

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

Ambient Tamperature : (20 + 25) °C
Relative Humidity : (50 + 10} %
Barometric Pressure : 756 mmHg
Callbration Procedure : ASTM E542-01
Calibrated by : Sa-ngeunkam Wongsa
Approved by =

Approved Signatory
(V) Srisuda  Khamlha
( }Ponpan Paipim
{ )} Unnopphol Harachai

Issue Date : 24 September 2024

The arefora probability of approximatety 95%

‘This cartificate may nol be reproduced other than in full, except with the prior wrltien
Approval of the huad of Carparale Services 3 : Equipment Calibration and Testing Services

Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received : Used ltem Page: 30f3
Refarence : 2411-00020C-1
Result of Calibration :- {*) Without Adjustment
Funetion of UUC* : Temperature Source
Fresh air satting : Close
vuct uwuc* Te T Overall

Polnt | Setting | Reading stabillty Hormi Factor

(°cy | (C)f(C) {x°C) (°c) {'C) k

20.0 20.0 200 0.026 0.26 0.53 2

(‘C)

Point Pasition

(°c) 1 | 2 | 3 | 4 | s Siref) | (+°C)

20.0 | 20.071 | 19.915 | 20.273 | 20.179 | 18.977 20.033 0.30

Average* : The average of 30 values in each position.

Temperature stability : One-halfl of the grealest i il of al any one sensor.
T I ity : The i i af at any sensors and the measured
temperalure al lhe reference location which are abserved at the same lime or at as close an observation time as
possible to ine the pattem or within the chamber under steady-state condilions.
Overall Variation : The Diffe of the i and mini observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainly of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a leve! of confidence of approximately 95 %.

-o0o-
Equipment : Buretie Cert.No.: 24CG3711
Received Date : 19 September 2024 Page.: 202
Condition As-Received : Used ltem
Calibration Date : 24 September 2024
Reference : 2409-0756DSC-3
Candition of this result of calibration
1. Reference Standard Instruments :
Instruments Madel Serial No. ID.No. Coertificate No. Traceabill _Dus date
1) Balance XP205 B134206712 140RC007  24MM316 TPA 18 July 2025
2) Data Logger HL-20D 20683159 140EC012 23H2174 TPA 10 Ocl 2024
3) Thermomeler - 1594592  140EC010 241175 TPA 20 Feb 2025

This cenification is traceable to S Unit
The certificale is valid only lo the item calibraled on date and place of calibration.
True value is converled 1o lrue volume at the standard temperature of 20 °c

N

Callbration result :

Nominal capacity Reading Uncertainty k
(mL) {mL) (xml) Factor
10 10.0259 0.0082 2,00
20 20.0214 0.0085 2,00
30 30.0006 0.0089 2.00
40 40.0003 0.0094 2.00
50 49.9988 0.011 2.00

Remark mL = cm’

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 95 %.

-alo-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
COAPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250

NBCTISTISTTO29

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serlal No. :

1D No. :

Submitied by :

Location :

Recelved Order :
Callbration Date :
Ambleni Temperalure :
Relatlve Humtdlty :

Calibrated by :

Approved by :

TEL0-2717-3000-29 FAX 0-2719-9484

Cert. No.: 24TMB34

Page: 10of3
Hat Air Oven EEWET ﬂa/(/fa/f
Memmert :
UF 110 APPROVED BY... E i s
B423.0853
NEXT CAL DATE - 21 /03/25
RYG_EN0213

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616110 Moo 5 T. Masnam Khu,

A, Pluskdaeng,

Rayong 21140 Thalland

Oven Room
21 March 2024
21 - 22 March 2024

(26+10)°C
(50+30)%

Man Pattanapongpalboon

A

{ ) Pornthlppa Tameyakul
{ ) Unnopphol Harachai

Approved Signatory

/) Suwit Imjal
Issue Date : 23 March 2024
The Uncartalnties are for a probability of 85%
- not by xcept wih tho prioe writien
Approval of the 3 20 T

Equlpment : Hot Air Oven Cert. No.: 24TM634
Condition As-Recelved : Used Item Page: 30of 3
Reference : 2403-05630C-3
Result of Callbration :- (*) Without Adjustment
Functlon of UUC™ : Temperature Source
Fresh alr setting : Close
Callbration| uuc* uug* Temperature T Overall

Point Setting | Reading| stabllity unlformity Variation| Factor

(°c) (cyl('cy (£°C) (°c) tc) L]

104.0 104.0 104.0 0.065 0.52 0.50 2

180.0 180.0 | 180.0 0.20 1.2 2.0 2
Calibration Measured Temperature ( °C )

Point Pasition .

{°C}) 1 2 3 4 5 3 7 B 9 (ref} {(°C)

104.0 104,169 | 103.506 | 103,868 | 103.712| 103,772] 103.730 104.288| 103.805| 103,798 0.42

180.0 180,701 179.239| 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 of rre at any one sensor.

Te : The of

at any sensors and the measured

temparature at the reference location which are observed at the same time or at as close an observation time as

possible to ine the

pattern or

within the chamber under steady-state conditions.

Overall Varlatlon : The Difference of the maximum and minimum measured temperalures throughout obsarvation,

UuC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included slabllity and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

faclor k, providing a level of confidence of approximately 95

~olk

%,

a-

Equlpment : Hot Air Oven
Conditlon As-Recelved :  Used Item
Reference : 2403-05630C-3
Procedure Used :~

Calibration were conducted using calibration procedure CP-OT02 according lo direct measurement
method with Data iisition which with i Te Datectar { RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-90.
Conditlon of this resull of calibration
1. Reference standard instrument:-

Cert. No.: 24TM634
Page: 20of 3

Instrument Serlal No. Cert. No. Traceable Due Date
1) Dala Acquisition MY57013711 23LM115 TPA 11 Jul 2024

2, This certificate is valid only to the item calibrated on date and place of calibration.
3, This certification is traceable to the International Sysiem of Unit.
Remark : TP ‘echnology Promotion Associalion { Thalland - Japan }
(*) Without Adjustment
Temperature Source

Functlon of UUC* :

Fresh alr setting : Close Environment during calibration
Temp. { °C } 27 27
1/: 3 REL Humid. { % ) 59 59
AC Supply { Volt ) 224 223
3 ]
1 3
g - Ref. Std. ID No.: @
H s W 5 Gallbratlon Polnt
i Position :| (180)°C {104)°C
— 1 18-18TC-01_| 18-18RTD-01
- A 2 18-18TC-02 | 18-18RTD-02
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Detalls:  Dimension of Ol [ 5 | 1&-18TC-05 | 16-18RTD-05
a= 50 cm o N 6 18-18TC-06_| 23-18RTD-08
= 50 cm W= 056 m 7 18-18TC07 | 18-18RTD-07
¢= 50 cm i e - 8 18-18TC-08_| 22-18RTD-08
Capacily= 041 m® 9(ref.) | 18-18TC-09 | 18-16RTD-09

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

COAPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

TEL,0-2717-3000-29 FAX 0-2719-9484

Certificate of Calibration

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
sce

Cert. No.; 24TM635

Page: tof 3
Equipment : Water Bath 7- 1 /{//
uip REVIEWBY .. .. éa,(/fa T

Manufacturer : Memmert ‘
Model WNB22 APPROVED BY....... E sy
Serlal No. : L513.0848 21/09/25

NEXT CAL DATE 5005 0smxmmsminsmapn
ID Ne. : RYG_EN00&1

Submlited by :

616/10 Moo 5, T. Maenam Khu,

A, Pluakdaeng,

Rayong 21140, Thalland
Locatlon : Wet Chemilstry Lab
Recelved Order ;
Callbration Date :
Amblent Temperature :
Relatlve Humidlity :

21 March 2024
21 March 2024
(2610)°C
{50+30)%

Calibrated by : Man Pattanapongpalboon

Shil

Approved Signatory

Approved by :

{ )} Pornthippa Tameyakul
( ) Unnoppho! Harachai
(/f Suwit Imjai

Issue Data : 23 March 2024

The Uncertaintiaa are for a probabliity of 95%

‘This cesiificale may not be raproduced other than in full, excopl wilh tho priar written
Approval of the head ol Curporate Services 3 : Equipment Calibration and Testing Services,

ALS Laboratory Group {Thalland) Co,,Ltd. (Rayong Branch)



Equlpment : Water Bath Cert. No.: 24TM635
Conditlon As-Recelved : Used Item Page: 20of 3
Reference : 2403-05630C-4
Procedure Used =

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement mathod with Data Acquisilion which connected with Industrial Platinum Resistance
Thermometer { IPRT ).

The temperalure scale used was based on [TS-80.

Condltlon of this result of callbratlon
1. Reference standard instrument:-

Instrument Serlal No. Cert. No. Traceable Dus Date

1) Data Acqulsiion MY57013711  23LM115 TPA 11 Jul 2024
2, This certificate is valid only to the item calibrated on date and place of calibration,
3, This certification is traceable lo the Inlernational System of Unit,

Remark : TPA : Technology Pramotion Association ( Thalland - Japan )
Result of Calibration :- (") Withoul Adjustment
Functlon of UUC Temperature Source
Hoal transfer medlum used ;  Water

Environmental AC Voltage Supply
(*c) { %RH.) { Volt )
B of C 25 55 222
Finlshed of 25 57 223
Ref. Std.
Positlon : 1D No.:
1 4803286-001
[} 2 2 4803986-002
4 St 4 3 4803986-003
R 4 4803988-004
5(ref.) 4803088-005
Front

Metrology

‘ SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Sarabun 18110, Thaland
Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100

Bangkok Tel: +668 92056851  +669 8247 2360
Website : www.scieco.colh  E-Mait : calibrate@scg.com

W

Certificate No. T241120 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )
Manufacturer MODULAR
Model : [REYCOHCOO REVIEW BY
2

e PRV U el |
Serial No. : C00351459 LEROVED DTS |

L €T CAL BAT r”‘l"?' L
Customer Code : RYG_EN0184 e v et ]
1D No. : T1939AS5
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)

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

Customer Location

Laboratory
Date of Receipt : 5Junc 2024

Calibrated By Sujjar Naknakred ( Site Calibration Manager )

Approved By B qg/?/‘//%’/_L—H’'rcccha Phisassutthikul (Temperature Calibration Manager)
]

Date of Issuc » MI‘_

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

This Cerlificate is issued in with the itions of

granted by lhe Thai Laboralory Accreditation
Scheme which has assessed the measurement capability of the laboratory and ils traceabilily lo recognized national siandards
and to the units of measurement realized at the cormesponding national slandard laboratory. This certificate may nol be
reproduced other than in full except with the prior writien approval of the Melralogy.

FM-Lic v 18-us o

Equipment : Water Bath Cert, No.: 24TM635
Conditlon As-Recelved : Used ltem Page: 30f3
Reference : 2403-05630C4
Result of Callbratlon :-  { * ) Without Adjustment
Function of UUC* : Temperature Source
Callbratlon uuc* uuc- Average* Standard Reading { “C ) v
polnt Selting Readlng Poslillon
{°c) {°c) {°C} 1 | 2 | 3 | 4 | sget) (£°C)
85.0 85.0 85.0 84428 | 84.424 | 84489 | 84507 | 64477 0.18
Calibration Coverage
polnt Unlformity | Stabllity Factor
(°c) (°c) (£°C) k
B85.0 0.19 0.11 2

Average* : The average of 30 values in each position.

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to dstermine the pattern or within the chamber under steady-state condltions.
Stabllity : One-half of the greatest i i of al any one prabe,

UuC* : Unil Under Calibration

Note : The reported uncerlainty of measurement was included stablity and excluded uniformity.

The reported uncertainty of measurement was based on a slandard uncertalnty multiplied by a
coverage faclor k, providing a level of confidence of approximately 95 %.

-o0o-

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

@'SCG

Certificate No. T241120 Page 2 of 4

Calibration Report

Equipment : Chomber ( Cold Room )
Date of Calibration : 11 Junc 2024
Environment : Temperature : 23.1-24.1 °c

Line Voltage : 222.3-226.3 YV
Relative Hlumidity : 55-65 %Rl

1. This equipment was calibrated by inscrt nine standard thermocouples (ype T into its chamber | the other one
standard thermoeauples type T use lar ambient lemperature measuremen:, The calibration was done in according
10 WI-120 ( bascd on ASTM E145-94 { Reapproved 2001) and AS2853-1986 )

All data show below were final values and the i
was based on ITS - 90 .

il data (rom crstomer request . The temperalure scule used

2. Reference Standard Instrument :
Instrument Model Instrument No Centificote No. Due Date
TC TYPET TNI1GL-TNI70 T240713 19 April 2025
T TYPET TNITI-TNI¥0 T240713 19 April 2025
DATA LOGGER 34970A TI149 T240713 19 April 2025

This certificate is traccable o ©
National Inslitute of Metrology ¢ Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244}

4, Cond.tian of calibrated jlem : good
Equipment Deseription ¢
Time Constant 3 Hour 30 Minue At 3 C
Fresh An Damper El Open EIMin L__I Mediuvm D Max
Close
Not Available
5. Adjusument

¢ ) withow adjustment ( X ) afier adiusiment

Approved By




Metrology @‘ SCG Metrology

SCI ECO Services Company Limited SCI ECO Services Company Limited
NSC.TISITIS 47025 NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thalard CALBRATION 264 332 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 12110, Thailand CALIBRATION 0743
i Page 3 of 4 -
Certificate No. T241120 4 Certificate No, 1241120 Page 4 of 4
Calibration Report Calibration Report
‘5|* Measurement Results:
10A 1 I
[ ; T A Average Stundard Heading at each pusition (°C)
: 1 !
i I['._\ '. Culibrutivn Peint TN161 [ TN162 | TNI63 [ TN164 | TNI65 | TNI66 | TN167 | TN168 | TH168| TN170
SF, : I| aF - 3 273 270 2m 2.7k 299 235 309 Ehsd] 308 | 290
L : i INITL| TN172 | TNIT3 [ IN174 | TN175| INI76
s B T LT W L 33 | 201 | 201 | 281 | 342 | 342
e e 134
5 e -
P L i Chamlier ( Cold Ruom ) Temperature Disteibution |
, H 1
5Z : Rending (°C ) . . . . | covernpe|
T s 1 s Setting (°C ) Average { C) | Stability (' C) | Uniformity { € )| Uneertaingy (2 C )
B 1 7 Min , Max Average Factor k
e L 5 30 29,44 R 297 132 113 202 200

C=Centre, F=Cenlre of Face. A = Comer, F.= Centre of Edge

* Thie guotod uncertunty excluike * umionuity *

1C = TNI6L 11F = TNITI The calibration resull apply only the aboye calibraieé fem
4 = TNIG 1F = TNIT2 The result of tesi was found cceurate a5 shown vn die and place of le only.

The reporicd sapanded uncenainty is based on v stardard uncertainty mulapliod b a coversge fuctor & whish for a t-\istribation, prosiding
3= TNIG3 134 = INIT3 & level uf confidsnce of epprovimacly 95 %,
4F = TN164 1MA = TNI174

)

SA = TNI65 15F = TNI7S Approved By, & //?/g(_/
6A =  TNI66 I6E = TNI76

7F = TNI67

8F = TNI1GY

9A = TIN169

104 = TNI170

{47

/L{_

Approved By,

FM-LIS 1% §-08 o0

&= DKSH €= DKSH

Coartificate Ne.: C06230441 Page2of 3
Certificate of Calibration S reon Raeliis:
NSCTLS 1117025 Without Adjustment
il
I
Equipment: SPECTROPHOTOMETER Certificate No.: G062 1 Wavelength Accuracy (nm), The spactral bandwidth of Std al 2 nm and UUC at2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
Model: DR6000 Issued Dale: 19 September 2023
Serial No. (or ID): 1627845 (RYG_ENDGST) Job No.: WO-00005382 “Ee] s 931 g8
Manufacturer: HACH Page: 10f 3 23656 53g.6 0.0 03,
Condition: In Condition 637.98 6383 -0.32 0.13
748.48 748.7 0.22 0.13
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. {Rayong Branch) 807.03 807.4 0.37 0.13
616/10 Moo 5 T.Maenam Khu, Photomatric Accuracy (Absorbance)
A.Pluakdaeng, Rayong 21140, Thailand, ] Standard Unit Under Cs Correction Uncertalnty
. 0,0000 0.000 0.0000 ¥ 0.0045
Environment Condition: Temperature 238 'C z 02930 0.289 0.0040 0.0045
. 420 nm
Humidity 653  %RH t 0.5168 0.519 -0.0022 0.0045
1.0298 1.029 0.0008 0.0045
Callbration Ptece: ALS Laboratory Group (Thailand) Co,,Ltd. (Rayong Branch) (Wet Chemistry) 0.0000 0.000 0.0000 0.0045
616/10 Moo 5 T.Maenam Khu, w0 0.2867 0,283 0.0037 0.0045
nm
A Pluakdaeng, Rayong 21140, Thailand. 0.5073 0.509 -0.0017 0.0045
1.0083 1.007 0.0013 0.0045
Calibration By: Mr.Natiapat Rungrueang 0.0000 0.000 0.0000 0.0045
Calibration Date; 18 Seplember 2023 faes 0.2518 0.250 0.0016 0.0045
nm
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04 0:4585 0.482 -0.0025 0.0045
Traceabliity: This cerli is 1o the CRM ined by National Instilute of Standards and 0.9334 0.833 0.0004 0.0045
Technology (NIST) through Starma Scientific Limited. 0.0000 0.000 0.0000 0.0045
The standard for Wavelength Certificate No. 111583 and 111584 4631 0.2461 0.245 0.0011 0,0045
.1 nm
The standard for Photametric Cerlificate No. 9114984 and 111588 0.4652 0.466 -0.0008 0.0045
The standard for Stray light Cenlificata No, 111586 and 111585 0.9468 0.846 0.0008 0.0045
The standard for Spectral resolulion Cerlificate No, 111587 0.0000 0.000 0.0000 0.0045
0.2594 0.259 0.0004 0.0045
= 590 nm
Qqﬁﬁ"‘-*- . 0.5040 0,505 -0.0010 0.0045
.0032 1.00: 0.0 !
(Mr. Natlapat Rungrueang) (Mr. Nitinun Srihawan} y 2 012 00045
Person in charge Authorized signatory 0.0000 0.000 0.0000 0.0045
Thia cartificate ba lssued the units of measurement Bcoorng 1o the intermational Sysiem of Unila (SI}. Il provides tacaabiliy of messuremant o Imtamatonal or 0.2578 0,257 0.0009 0.0045
nabonal eanderd or other retognizad nstonl stardsr lborsorkes. 635 nm
The measurament uncertainly siated  The expandsd uncartalnty which ks oblaed from the standard unsananly muipkad by the Eoversge (sciar (=2) la 04971 0.497 0.0001 0.0045
Provide a level of eeridence of approxmsiely 5%, R s daterminad in accordanc with the Gaide 1a Expression of Uncenainty in Measuramer {GUM) 0.0720 0.671 0.0010 0.0045
Theas r6suhs may be oflactex by devialions from specifiad condilons. The resulla relata ordy to Ihe Hems leated, cafiraiad or samplod. The reporl shal not be . d * :
reprodkiend excopt In full Wihow approvel of DKSH Technobogy Limitsd,
VA Burmopron rehulal €¥is Vin oy matulet ¢via
DIGH Techmoigy Limamt D Techrmiy Lt N
2533 5 et P SOk Panas, B 100 510 Buarumvt Boad, Bargchai, Prahancrg, Bl 10700
Prom et e Watmer Prowe el We

Delivering Growth - in Asia and Beyond CAL-FM-COB-15 12 Sop 2022 Delivering Growth - in Asia and Beyond CAL-FM-CO6-15: 12 Sep 2022



€= DKSH

Certificala No : C06230441 Page3of 3
Caltbration Results:
‘Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbretion Correction Uncertalmty
0,0000 0.000 0.0000 0.0080
235nm
0.7355 0.737 -0.0015 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8574 0.857 0.0004 0.0080
0.0000 0,000 0.0000 0.0080
313nm
0.2864 0.280 -0.0036 0.0080
0.0000 0,000 0.0000 0.0080
350 nm
0.6374 0.637 0.0004 - 0.0080
Stray light *

Standard: cut-off UUC: Wavelength (nm) UUC: Trenamission (%T) Absorbance (A)
260.62 4/-0.11 nm 260.8 1.3 1.886
391,44 +-0.17 nm 3914 13 1.888
Spectral Regolution *

Nominal Concentration 0.02 % viv Peak Trough Ratio SBW

Standard Wavelength (nm ) 26B.66 266 69 1.38 2,00

UUC: Wavelength (nm) 288.2 266.1

Std Absorbance ( A) 0.4566 0.2780

Absorbance { A) 0.413 0,300

L of ion Marked " Nol TISI “in this Cerlificate have been included for completeness.

The End of Certificate
Vi Aurwoaio rovTal ¢
DKSH Technokogy Limtted

1z
2533 Sutrumvit Road, Bargaak, Prmkrong. Bergiol 10260
3 7000 pmad

Detivering Growth - in Asia and Beyond CAL-FI-CO6-15: 12 Sep 2022

&z DKSH

Certificate of Calibration

Represent to Centificate of Calibranon No. €29240007

Equipment: Block Digeslion Unit Cerlificate Nc.. C28240011
Modeal KT-20s Issued Date: 22 March 2024
Serial No (cr ID.).  5720210009/5770200073 Job Na.; WO-0002042¢
Manufaclurer: Gerhardl Page. 10f 4
Condition: In Condition Digesuon Block: 20 hales

Customer: ALS Laboralory Group (Thailand) Co.,Lid. (Rayong Branch)

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

REVIEY/ BY ...

Environment Condition:  Temperature 25 ‘C = _
APPROVED BY .

Hum:dity: 84 ®HRH =
Voltage: VAC 1
olage 225 : NEXT CAL. DATE ...
Calibration Place: ALS Laboratory Group (Thailand) Co. Ltd. (Rayeng Branch)

{ Wet Chemisiry Lab )
616/10 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong 21140, Thailand.

Calibralion By: M-. Tnanalhorn Phunook

&z DKSH
unsrvdoudnIAta SaduInaEN

wwafilusmu: WO-00005382

Calibration Dale,
The Melhod used:

11 March 2024

In house method. base on by comparison with standard

Traceability: This cerificale 15 to the Sl Units by Nalional Inslilule of
Metrology (NIMT). Thailand througk N.M. Technical Center Laboralory (NTL}
Cerlificate No,” TC22/0080
.‘-a ] —A,gn:z, L%/
(Mr. Tharathorn Phunock} {Mr Udon Srichana)
Person in charge Aulhorized signatory

foto! s S1 1o 08 RGN Ty Of MeAS T A1 a2

3 Oy W CEwerae
121t 11 Measure el IGUK:
St st k) T et st

Delivenng Grovath = o As @ ana Girand TaLFMCFI0T 230y 2002

ailaAdoels: SPECTROPHOTOMETER Fu: DRB0OO WAz 1627845
ns195EY (5u) #7960 (F)
18 Sep 2023 5UN150T739R 18 Sep 2023 WM
Uné | idnk Und | ind
General
= [m] 1 ARy SNLARDY = o
[=)] [m] 2 ArmAzmA | Todlafoue, mulu-uometod) 7] [u]
=2 [=] 3. v On — 1A tAdg (On-Off Swicth) = O
& O 4. alunn (Keypad) = [a]
= [m] 5. Winaa (Display, Screen Contrast) =] =]
Spectophotometar
[m] [m] 6. ws9siwIvA (Batlery Backup) >= 2.5 VDC [m] [m]
[m] [m] 7. W IRl Control) =] a
= o 8. Arwumnadu (Wavelength Check) = =] *
G O 9. uvavriausy (UY < 3,000 hour) = a 9.2 Hours
= O 10, usoruflauske (Visible < 5,000 hour) 7] (] 741.5 Hours
=2 [m] 11, gosiauanwiantie {Carousel Moduls) =} (=]
pH Metsr and Conductivity Metsr
[m] [w] 12, 2ihATnse ( Electrode and Connection Cable ) [m] jm]
O O 13, s=iuA1sasRIU T Electrode (Level KCI ) [m] [m]
(m] (m] 14.  dhflafuraiw Eleclrode (Dust Protection Hood) o [m]
O O 15.  w7¥uddinTvse (Stand) [m] O
Tutidimeter
fu] O 16.  mwmusuilhgn (No Sample) o o
o o 17, SeUAISRBIRYARIUA (>= 2.5 Tuihu 3.0) o o
Automatic birator
m] [m] 18.  dnn Plslon Burettes o O
m] (] 19.  Function Rinsing and Dosing O [
o =] 20, maumedwuuasgUnsaisenay ) |
wenbapuunly :  *656.1nm=656,1nm
~486,0nm=485.50m B
Mr.Nattapat Rungrueang
Service Engineer
%W‘MM
Phone; +68 7630 TOX0
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Cerlificale No.: C28240011 Page: 3 of 4 Certficale No.: C29240011 Page: 4of 4
Calibration Results: Calibration Results:
Pre Calibrtion Without adj
Heazuod Cosrecton Meased Cormection
s Desired Selting Indicating ) Uncertainty P . Desired Sellng Indicaling Uncenainty
c) Ch r'cy Temperture ol uuC (£°C) r'cy *c} 'c Tomparatuee of UUC. (£°C)
cy {'Cl {'c) {*C

A1l 4015 21.5 1.5 Al LS 17.5 1.5
A2 4012 21.2 15 A2 382.4 174 1.5
A3 389.1 19.1 15 A3 382.1 17.1 1.5
A4 397.8 17.8 15 A 3787 14.7 1.5
A5 3g5.1 15.1 15 AS 378.3 13.3 1.5
B1 Io6 6 16.6 15 81 380.1 15.1 15
82 3661 16.1 1.5 B2 380.1 15.1 15
83 3929 128 1.5 B3 3765 13.5 15
B4 391.6 11.6 15 B4 3783 133 1.5
85 380 380 280 3907 07 15 Bs i g 365 3791 14.1 1.5
c1 3953 153 15 €1 380 1 15.1 15
c2 56 56 15 o7 380.1 151 15
c3 e 28 5 ca 37689 139 15
Ccq 3917 1My L5 c4 argz? 13.2 1.5
C5 3903 10.3 1.5 Cc5 3773 12.3 1.5
[+1] 397.6 17.6 1.5 D1 3805 155 1.5
[++] 386.6 166 15 o2 380.6 156 1.5
D3 305.0 150 15 D3 3781 131 15
D4 394.2 4.2 1.5 7] 378.7 137 18
D5 393.6 136 1.5 D5 anT 127 15

The End of Certificale
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Agilent
CrossLab

waufilusiuw WO-00020429 From Insght 1o Gutzemo
ilnin3asiia: Block Digeston Unit u: KT-20s i f
; ¢ i Agilent CrossLab Start Up Services [ o T v
wulRUATa: 5720210009/5770200073 - o g) /
. Yy, [~ V.
Agilent 5100 5110 ICP-OES APPROVED BY S
ovartau () ) Preventive Maintenance HEXT CAL DATE ., 33/91 11995
11 Mar 2024 SWNTIRPIRDH 11 Mar 2024 MUWIHE
Und | lnd Und | laalné
General
s} 1 awld o] u] |
| (] 2 N5t Main Swilch ]
| O 3 N15¥i191u Seleclor Key jen) o Agilenit Preventive Maimlenance provides lactory recorimended service for your analylical
nstruments 1o assure reliable operation and 1he accuracy of your results
] 4 MsudaRINA Display .
Delivered by highly trained and cerlified servize enginesrs using genuine Agilent paris ana
5 fm] 5 dn i Hale = =] supplies, Agilent Prevenlive Maimtenance provides whal yo. nead Lo reduce unplannad downtime
= and keep your systems ageraling al their paak performance
= o 6. anwirtla s} ' At i
This checklist 1s used as a guire for completing the praventive maintenance 1asks £ signed copy
= ] T HAMWAUAZDY @ e of this checkl.st1s pravided for your records
& [n} a #nmzwinden o anuiiaasas T

dautisin

Mr Thanalhorn Phunock

Rerasion ADZ lssue: © Januan, 2022
DecuTe -t et G4U14 90878
= byl Technoiaghes, or 2222

Service Engineer
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Agilent
Aglent 5100, 5110 Prevenuve Maintenance Checkist CrOSS Lab

Fram i

Introduction

Customer Information
= Cuslomers should provide &ll necessary operating supplies upon reques! of the engineer.

= A cusiomer representalive should be available to the engineer while performing ihe preventive
manienance procedures Cuslomars are responsible for regular maintenance and are
encouraged to obsarve 1he service representative

o Any panis nolincluded In the Paris Lisls seclian of this document are not pant of the
recommended Preventive Maintenance service nor are they included in the price of this
sevice

«  Ifasystam requires the use of extra or special proceaures and/or parts for the maintenance
service. than these must be ordered separately and charged as a reparr, which may incur
add onal costs

o For cuslomers using HI applications Lhe instrument should be returned Lo 1ls slandard
sample intraduction system

Do o oy
S Agien Tech < ogies Inc 2022

Agilent
Ayrent 5100, 5710 Pieventive Maintenance Checklist CrOSSLab

Fran w i ie Ot

Service Engineer's Responsibilities

= Contact tnz customer and cnsure that all necessary supplies are avallable before the
preventive mainlenance visil

« Only selecl thase pages that relate 1o the sysiem or madule baing serviced
= Complete empty fields wilh the relevant information
« Complete the relevant checkboxes in the cheeklist using either a "X” ar ick mark *v""

= Check "Service not applicahle” check boxes Lo indicale services/tasks nol delivered, as
appropriale

= Complete the Preventive Maintenance services in the mosl legical crder relevant to the
ingivduJal syslern service In the order of the tasks listed

= Complete the Service Revlew section togethe- v h the cuslomer
= Complete the felds for page numbers at the toot ol each selecled paga

« Add relevant page numbers 1o selected pages and complele Lhe total number of pages [ietd in
the Service Completion sectian

= Ask the custamer to sign the Service Veriflcation section Including the customer’s and your
signature.

Agilent

- Agilent

Agilent
Agllent 5100, 5170 Preventive Mairienance Checxitst C ross Lab

From lwg 10 O =

Important Customer Web Links

» Toacce:s Agilent Universlty, visit hlip /fvnaw agilant com/crasslabfuriversilys 1o learn about
training optinns which Include online, classroom and onsite delivery A lraining specialist can
waork direclly with you lo help delermine vour best options

» Toaccess Ihe Agllent Resource Center web page, vis L hlip: /rwww aglent com/en-
us/agilentresource'  The follawing informalion topics arc available:

Sample Prep and Conlainmenl

Chernical Standards

Analysis

Service and Support

Apphcaiion Workflows

The Agilent Community is an excellznt place Lo gel answers, coliatboiale with others about
applications and Agilent products, and fina in-depth documents and viceos relevant 1o Agilent
technologies Visi: htlps//community agilent com/welcome

Videos about specific preparauan requirements for your instrument can be found by
searching the Agllent YouTube channe! al htips #/www voulube com/user/agilent

Need to place a service call? Flexible Repair Cptions | Agilenl

Reabor ACQ lssued 21 Jamaty 202
Dorumert tymber ~ 8011 #9007E Pazed or
2 Aguen Teehnotar. Inc 2027 N

Agilent
T R e e S CrossLab

[0 Iraight 13 Ouzzome

Instrument Maintenance

System Information

IZ( Check s box I an nglrument eorliguration report s atlached instead of complaling the
lable

instrumact Systam Nameandi0 | gqoloA /H\HLOIODOE‘
Instrument System Site and Location 1S Loy Oroup Chailnd > co LT0
Y
i L Frod List the Serial of P
&30108 514010005
3 € goreh MUIS Lo LS
3 a2 30201 1901 -uo1ce

&y | OnsNet: | Conikal | Cther

SeaSzrsy

Cyelanic Single Pass | 2 Deos's Fass |Other

Radial| Bual V ew : Otfet

One Pece | Semi Demaudle e | Fully Deme snlabie | Olhe:

24mm | LBum! ! 4mm|Cemm  Diher

Guartz | Ceram ¢ | Other

Docurrest Number 8014 90075

- Agilent

Agilent

Circle the type or write In the type If other =2 ]



Agilent
Agghail 5100, 5110 Preventive Mamtenance Checkhist CrOSSLab

T e i Do

Preparation

¥ Discuss any specific issues with the cusiomer before slarting

2" Review he inslrurrent logbook for recarded problems and comments

A" Save inslrument conlrol sellings before starting the procedure

A Perform a genaral inspection of the syslem for cleanliness

[&" Check for proper installation of parts. assemblics, sensors ote

X Check sysiem for required installation of camponents and implementation of Service Notes

Z' Check for requred imware/schware updalas and verify with cuslomers if lhey would lixe
them installed

Z ForHF applicalion systems, If standard sample introduction system was not inslalled, ask the
customer w nstali it rva

[} Ask the cuslomer Lo remove any samples from Ihe ICP-OES sample imroduclion area, aula
sampler o1 around the ICP-QCS

Agilent

Agilent
Agilent S10T, 5110 Preventi s2 Mainlenancs Cherklist C ross Lab

SPS 3 Auto Sampler

Z/Service not applicable

O 2ower cycle the autosampler an veri’y successtul inil elization
O Inspect X and Z aris belts for wear Replace 1s necassary

L Clean X and Z axis slide shafts
a

Jsing cuslomier’s racks and the Agilent software rove Lhe sampie probe Lc 1he 4 oulermost
corners and ninse port, ensure that the prabe I1s appraximaiely centered in the vial

SPS 4 Auto sampler

O Service not applicable

& Clean the spill tray, rack locatun mat, end lrames and chass.s with a darrp soft clolh ana
diluled mild getergent

[ Clean tne auto sampler cover paness, if cover ki 1s installed. with domestic wincow cleaner

[& Check tna X-ax.s and Z-axis drive beks for cracks, splils, damaged (zeih excessive
fraying, color changes or degradation from furnes

[ Check tha X-axis, Theta-ax s and 2-axis FFC cables for cracks, incorrect positoning damaged
edges or darmaged cenneclors

Q/Purrp Tubing Replacement Replace pensia
from the rinse stahon 1o Ihe pump anc from

it lubing. Replace alf wbing that goes
110 the wasle/rinse bottles

VTES[ using cuslomer's tray and meve Uie sample probe to the sample vial 1, wasl vial and
nnse pont and ensure that the probe 15 centered in the vial Il nol 1:sc calibsation wizara and
calibrate the posilion

AVS 4, 6, 7 Advanced Valve System

IZ/Servil:e nol applicable

O Replace valve raior scal

3 Check Mungs for signs of leaks

O Check twubing including autosampler tubing for minks of excessiva vear
T Check hgh flow pump for signs of leaks

Russicit ADZ Jssued 17 Juivw v 2020
Dseument Numprr <B014-0797¢ Bage 3 o1k
& Aglent Teehna: qpes e 022

- Agilent

Agilent
Agver 5100, 5110 Preverve Maintenence Checklist CFOSS Lab

tran s

Preventive Maintenance Procedures

Record Pre-PM instrument performance
2 Run Instrument Perfarmance test
& Record resulls in Instrument Performance Test Resulls Table - Pre-PM

Clean and inspect ICP-OES system

@ Laok far any obvious external damage or problems
& Inspect water cooling hoses, gas lines and power cora for excessive waar or damage.

@ Performa general inlernal inspechion of the system for excessive cusl accumulation, clean If
necessary

[z Inspact sample introduction compoenents and record any required mainleriance (n the Sarvice
Engineer Comments and notify the cusiomer as the required actions required

2 Record the instrument operaling congditions in the ICP-OES Stalus Resuils Table
{z Repiace Lhe polychromator purge filter

[ Replace the redial pre-optics window

2 Replace Wne szl pre-oplics window {or SYDV and VDV inslrunienis

(" Check exlhaust flow for the carree! posiave exlraction at Ihe exhaust duct 1o nsure lhey meel
minimum specificalions

¥ Replace ar inlet dust filter
2 Replace high capacily air inlet dust filter element it installed
@ Remove and clean instrument water mlel filler

Agilent Water Recirculator

O Service not applicable

4" Drain cooling fluid and remeve any particles trom the chiller reservor
[ Remove, clean and reinstall water mlet melal mesh fifter if presanl
[ Re fill with Agilenl Cool Clear cooling luid

IZ/CIean Ihe cooling system Arr filter and the condenser

Fews a0 AU2 t3sned 21 Jmuary 2022
Document umber 6801499375

& Mgl THET SR, e ST

Agilent

Apilent
Agllest 510, 5110 Preventive Malnlensnce Checkiisl CrOSS Lab

ICP-OES adjustment

¥ Check position of Zn peak, adjust it required

A Check Argon Ratio, adjusl to specified value if requ rex]
" Perform Deteclor Calibration

[ Per‘orm Instrumen;, Calibration

Record Post-PM instrument performance

2 Run Instrument Performance lesl
I Record results in Inst-ument Perfermance Test Resulls Table - Post PM
7 For syslems using IC? Experi versior 7 2 and above run the following Instrument lests

127 Subsystem Communicalions Test
& AIr Flow:

BT Water Flow

& GasFlows

X RF Generalor

& Camera Test

A Optics Test

& Nebulizer Test

‘.Z(Rccard the resultin the Instrument Tes( Resuits Table

Reascn AQ2 Issued 21 Junuwy 2022
Cgcumznl Nunir CBO14 00075 PogzSof ¥
€ agikar Teonr st i 022
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B2 Ent 3100, 5110 Preveilive Man fei we Clieckinst

Restore Instrument

CrssLab

L L

[ =or HF applicaticus, ask Lhe custamer Lo reinstall their sample Introduction system

" Leave syslemn i an dle stale. on and purging
@ Guidance i the PM service 1s performed prior Lo @ qualificalion service, ien usz the
qualifhcation procedure as a guide for fnal instrurnent sel up and checkout

Service Review

D/Auach avanlabie reponts/printouts of all tasts 1o this documentation

IZ/Rez:ord Ihe Preventive Maintenance service actvily in the customar's records/loghook
&1 Record the PM event i the Smart Aleris logbook, il applicable
Z/ Update/reset instrument mamtanance courtters as appropriate
LA Affix the PM sticker to the syslem or inslrument logbook basec on lhe cuslomer s request
2~ Complete the Service Engineer Comments section if there are additional commenis

7 Review this semvice, parts replaced, ang 1est resulls obtained with the cuslomer

[ If the instrument. fira 12 was updated, recard Lhe details of the change Inthe Sace
Engineer's Commants bax  Syslems in a compliant environment may need addana’

documentalion

E( Complete the Signature Page with both Service Engineer and Customer aignatures.

e A ADZ Issued 20 January 200
o NS

7022

Agilent 5100, 5110 Preveniive Maimenance Cheekligi

ICP-OES Status Results Table

CrossLab

Trem o 13 o

Nole: These measurements de not foim parl of any specification end are lor 1eference only

Plasma 0n
AT 212 135 ~ il
A _—
Instrumeni Tempe ature i | 232
RF An Flow (sensor speed) |.- o Hz |
Plasma behaus Tempergire | Homeasurement ] et it
water | o Oscilator | ho s ppement 110 Lme
[ Waler Flow besecror | T ) Lmin
[Water et remperaire o N Y
[ ——— e c 150 ©
= =
== = <|
| £1e 3+ RPN Wa|
cio L KPS} - o gmanin *Ps
- «Pe = wa |
"‘-')I‘I'. = - | ) 530 Lmin
Nekulize Back Pressure | Hrame [ s
Prasma Gas Flow. | [reg— s umn
aiyGa A | W messrmen 5 Uk
PF Rz 1 .M

RF Supply Current

RF Supply Valte:

*1 If option installed

Rovisior: 202, lsted 21 Jan.ary 2022
Docime- b urcper GEG14
@ it Vool -

e messsTm:

N mesmsement

Agilent

Agllent 5100, 5110 Preventive Mainenance Cliecklis]

Test Results

Instrument Performance Test Results Table

CrdssLab

e

| T e ﬁnmqm Post PM Senaltivity Check
Radial Axal* Recial Axtat*
In213857 nm SRER T AT L LT f| 15320 1 ;u/ (_
: Mn 257 61C im SRER 3841 1559} 3349 3 a5 3
ipAlE?(ﬂS?nmSiR_ |oan _ uo . 55 i 5
K 766 491 v, SBR 5 e | - |

* Axial 1esull 1s not applicable for GBO16A4, GBO1244 Radial View instruments

Instrument Test Results Table

Note The Insirument Tesl results are for systems using ICF Expert versicn 7 3 and above only

Instrument Tost Resull
Sudsys’&m Communications Test
A Flow
| [
| /F Generator o o
CarenTer - =
Dpes Tess
Hetidize: T
Rengon A Q2 ss-ed 21 Januory 2022
e - E 2age Lolle
dag 1 b
Agilent
Aglent 5100, 5110 Preveniive Mantenance Checklst C rOSSLa b
From brghi 1o Guvm
Consumed PM Parts
Product or Model# Quantity |
Puarl Description Part Number where used consomed
- eOptis 380104 GEOTIA,
Muial Pre-Optiz Window GEO10-68014 CH0I4A/GE0NEA 1
Radial Pre-Opic Windw GBOI68015 Al
Agaent Coof Clear Coolant Fluid 57940037 ::" :’c““'l';la;f \
Furac Gas F lier GB010-60136 Al
Arrlnlet filier G8000:58002 Al
Hign Copacity A Filier GBL10-60183 Gptionzl =
Rotor seal far 6.7 port valve for AVSE/7  GB404-60007 Ged92A/Ga3s -
Rotor seal for 4 pont vaive fc AVS4 G814 :50002 684934 -
Y GB410ROIZ sPse I
&0+b connector 2 5mm-3 Sm= 1D 41080124 SPs4
PVG wesle lubin, Bmmod « Smmid 2m  G4i0-80122 3PS s I
Additionsd Perts mey ba required from englneer's stockc
Aues onve bell 541004 /500 EE] -
Zaor 5 dwe belt 5410047400 SPS3 -
P ;-g‘mc PUTP by PYC SolaFlex 3 oy noaooog - _
Consumed Parts Reference
(Purchased by customer, not included as part of PM)
[Z/Sectiun Not Applicable
N =
| Product or Modei# Quanlity
| Purt Degcription

Part Number

Rew+ on 402 Issued T Jan-ay 02
Socument Humber G3014.00075
 Agihan Temhogic o, o 2022

where used

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

©/SCG

UM L TR AL

Agilent Telephone : +66 2 586 5792-4  Fax : +66 2 586 5108
Aglemt 5100, 5110 Preventive Maintenance: Checklist Cr?SSL?b Website : www scieco co.th E-Mail : calibrale@scg co.th
Signature Page Certificate No. T231676 Page 1 ol 6

Certificate of Calibration

Service Engineer Comments (optional)
If there are any specific polnts you wish to note as part of performing 1he installation or olher | Equipment
lems of interest for the cuslomer, please wrile in this box

HEATING BLOCK

Manufacturer : Environmental Express
Model : SC196 reviewsy J2ifapom o
Serial No. : 6974CECW3285 sernovensy aclr- N
Customer Code : BKK_EL0054 NENTICAL,DATE ,
ID No. : T5306A3

; Customer 1 ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Ph Rd., Khwaeng Phatthanskan,

. o Khet Suan Luang, Bangkok 10250
Service Verification ct Suan Luang, Bangko

Customer Location : Acid Digestion Lab

Serace Regiest Number Dale Servi.e Cample v
6006602534 Feb 19, 202¢
Sernce Enginzer Nerme, Cuslomer Name Date of Receipt : 13 September 2023
oo Luetrgoang son
Service Engineer Signatl Gt Sgaviies R . . .
e rg‘xz . m\!‘ g b Calibrated By : Sane¢ Musikawan ( Site Calibration Manager )
Tolal number of pages in this docaman: ,(b
¢ Approved By : /Sujjar Naknakred (Site Calibration Manager )
Date of Issue :+ _26 SEP WA
The inties are for a confid probabillty of approximately 95%.
ey - Agilent
& Ak Techiciogies lc 2022 .
This Certificala is lssued in with the itions of ilation granled by Ihe Thal Laboralory Accredilation
Scheme which has assessed the measurement capability of the laboratory and Hts traceabllity to recognized national
standards and to the units of measurement realized at the corresponding natlonal standard laboratory. This cerlificate may
not ba rapreduced olher than In full except with the prior written approval of the Melrologlcal Canler,
FV-L12 109 3008-57
Metrological Center Metrological Center
SCI ECO Services Company Limited f ‘ l SCG SCI ECO Services Company Limited
gy St 33/2 Moo 3. T.Banpa, A Kaengkhoi, Saraburi 18110 /dl ) e Yl 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +B6 2 586 57924 Fax : +66 2 586 5109 Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrale@scg.co.th Website : www.scieco.co.th E-Malil : calibrate@scg.co.th
Certificate No. T231676 Page 20f 6 Certificitc No.  “F231676 Hage, 3 Jof 6
Calibration Report Calibration Report
Equipment : HEATING BLOCK
Date of Calibration : 22 September 2023
Environment : Temperature : 21.8-23.1 °C

Line Voltage : 221.6-2263 V
55-65 %RH

Relative Humi

Condition of this results of calibration :

1 This equipment was calibrated by iusent 20 standard thermocouples type T into its chamber |, tie other one
stundard thermocouples type T use for umbient - The calibration was done in
e WI-T20.

All datn show below wene final values und the iniual duta from customer request . The temperature scale used
was hased on ITS - 90 .

. Relerence Stndurd Instrument

[N

Instrument Model Instrument No, Cenificate No Due Dawe
TC TYPET TN21-TN30 T230014 17 Januory 2024
TC TYPET TN3I-TN4() T230044 17 January 2024
DATA LOGGER 349T0A 1131 T230014 17 January 2024
3. This certificalc is raceable to :
National Instituic of Metrology ( Thailand } through Mctrological Cemter { NSC-TISI-TIS 17025 CALIBRATION 0244 )
4. Condition of calibrated item : good
Equipment Descripuon @
Time Constant 2 Howr __ 20 Minwe A1__ 95 °C
Fresh Air Damper [_]Open [ JMin [ Medium [ ] Max
Close
Not Available
5. Adjustment :
{ ) withoul adjustment ( X ) ofter adjustment

Approved By.

FRONT CONTROL

Approved By. &

FM-L13 [0830-05-57 TN-1.13 108:30.05-57



Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 5686 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.lh E-Mail : calibrate@scg.co.lh

©
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Certificate No T231676 Page 4 of 6

Calibration Report

Measurement Resulls

Calibration Point Average Standord Reading at cach position 'C)
R1 llolcl-Holc| _TN21 TN22 TN23 TN24 TN2S TN26
CAL POINT Max vs.00 9441 9520 9541 H 51 9517
95 Mm 94,57 2395 9475 94.92 4,00 94.72
Average 94,79 94,08 04,98 95.17 94.26 .95
| R2 LoleT-Wole12| TN27 TN28 TN29 TN20 TNaL TN32
Man 95.36 9543 95,19 95.16 95.35 9497
M 9494 94.95 9472 24.71 4.90 9457
Avernge 95.15 9519 94.96 94.99 9513 9477
[ R3 Hole13-Holels] _TN33 TN34 TN36 TN37 TN38
Man 957 05,50 95.21 95.33 9531
M 54.99 93.09 94.82 94 Kh 94 96
Average 95,18 95,30 05.02 95.11 95.13
[ R4 Hoiel9-Hole2d| TN39 TNAO TN21 TN22 NZ3 TN24
Max 95,59 9442 9d.52 94.24 94.6) 67
Mm 95.21 2446 94,11 93.%8 94.28 04,27
Average 95,40 94,22 9433 94.06 94.45 94.47
[ RS Holc25-Hole3d]  TN2S TN26 TN27 TNZR TN29 TN3O
Max. 95.19 95,38 9203 95.30 95.14 9503
Mir 9183 95.03 9256 94.95 94.79 .70
Average 95.01 2520 Y275 95.12 9296 94,87
[ R6 Haledl-Holc36|  TN31 TN32 TN33 TN34 TN3S TN36
Mnx 94 63 91.90 94,77 9431 9324 93 #7
M= 91.29 9155 G144 9108 93.92 03,56
Averape 9443 94,72 74.60 94.04 94.08 Y37l
[ RT Haled7-lloled2]  TN37 TN3S IN39 TN4O N2 TN21
Max 9430 94,44 54.04 93.81 94.89 95,35
Min 93,95 94,05 Y3.67 934% 9439 94.90
Avierage 94.13 9424 9336 D3.65 064 95.12
8 Uolc43-Holeds] TN23 TN TN2S TN26 TNI7 IN28
Max 9599 95.63 95.28 9529 955 9487
Min 95.57 95.15 9482 94 84 94.99 94,48
Average 0578 9539 95.05 9507 95.22 94,68

Approved By. §£

FM-L13 HIS730-03-57

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.lh E-Mail : calibrate@scg.co.lh

©
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Certificate No.T231676 Page 6 of 6

Calibration Report

Measuremeni Resulls:

ILEATING BLOCK Tempersture Distrilution
Reading (°C )
Setting (C) Stability ¢°C) Uncertainty (= € )
Min , Max Average
100.0 1003, 1005 104 026 LR}
107.0 1070,107.1 107.1 01y 078

* The quated incenanty eaclude " unormity "
The calibation result apply oaly the abave calibraled item

The resinl: of lest was found uceurate as shown an dale und place of test only

The reported expanted unzertainty is based on u standard uncertainty muluplied by 1 coverage fetor & which fur a Cdistibution, providing

a level of confidence of approsimately 95 % .

Approved By.

T™-L13 08 30-05-57

Metrological Center

l SCI ECO Services Company Limited

ot i 33/2 Moo 3, T.Banpa, A Kaengkhai, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
Website : www.scieco.co.lh E-Mail : calibrate@scg.ca.th

Cerlificate No T231676 Page 5 of 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at ench position ('C )
R1 Holel-llole6| _ TN21 TN2Z | IN2) TN TNZS | IN26
CALPOINT Max 105,23 104 32 105,43 10525 104.44 105.27
105 M 104.94 103.95 105.15 105.04 104,11 104 9G
Avernge 105,09 104,13 10529 105.15 10428 105.12
R2 Hole7-Hole12 TN27 TN2B TN29 TN} TN31 TN32
May 10530 105.12 105.18 105.22 105,12 105.16
Mis 10501 1192 104.96 1U5.00 104,92 1197
Average 10520 105.02 105.07 15,11 105,02 105.06
R3 Holel3-Holelf| TN23 TN34 | TN3s | TN36 | TN37 | TN3B
May 105,37 105.63 105.02 1(H.R0 104.69 105.19
Min ins.17 105.37 104.75 104,59 104,50 105.00
Average 105,27 105.50 L04.88 104,69 1H.60 105.09
[ R4 Holcl9-Hole2d| TN39 | TNd0 | TN2L TNz | TN23 | IN24
My 1D5.31 10443 10641 104,71 10563 105.82
Min 105 08 104.22 10615 10441 10537 105.56
Average 105.19 104.33 106,28 104,56 105,50 105 69
RS Hole25-Hole30 TN26 TN27 TN28 TN29 TN30
Max 104.95 106,26 103,34 105,78 10559 105.87
Min 104.67 105,96 103.08 105,56 10530 105.68
Average 104.51 106,11 103.21 105,67 10544 105.77
[ Ré6 Hole31-1ole36 TN3L TN32 TN33 TN34 TN3S TN36
Max 104,73 104 86 104.40 10520 14 50 10439
Min 104.54 104,63 104,59 105,00 10432 104.18
Aversye 104.65 104.75 14,69 105,10 104 41 104,28
[ W7 Hole37-loleaz] TN37 | TN33 | TN39 | TN40 | TN2 TN22
Max 104,30 104.90 104.85 104.65 104.88 104 85
Mm 104,09 104,72 104,66 104,45 104 63 104.52
Average 14,19 104 81 104.35 104.57 104.76 104 68
[ RN Holed3-HoledB| TN23 TN2a | TN25 | TN26 | IN27 | TNZE
Ma 105,71 105,85 105,19 105.61 10542 J105.19
Min 101545 105.61 105.14 10527 105,18 104.94
Avefags 105,58 10573 105.27 10544 105.30 105.07

Approved By. i

FM-L13 108 30-05-87

Metrology

@ | SCG SCl ECO Services Company Limited

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

Saraburi Tel : +66 36273096 Fax :+66 3627 3100 SRaaRATION 0264
Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrale@scg.com
Certificate No. T232160 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer : KOLDTECH
Model : KM320 REVIEWBY
OVED BY ..
Serial No. : TBN-1012061/05 Ly e
NEXT AL DATE 24102182
Customer Code . BKK_EN0167
ID No. : T2463A3
Customer . ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanaken Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Laboratory

Date of Receipt : 29 November 2023

Celibrated By ; Atiphong Rongrat ( Technician )

Approved By ) E!EE ff‘ /Boonchai Suriyawong (Site Calibration Manager)
09 JAN 2024

Date of Issue

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

This i Is Issued In with the of ion granted by the Thal Laboratory Accreditation
Scheme which has capabiliity to d natlonal standards
and Io the units of realized gt the natlonal slandard laboratory. This certificate may not be

reproduced other than in full except with the prior written approval of he Metrology.

FM-L14 L19/1B-08-66



Metrology

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

©)|SCG

NBC-TIBLTIS 17025
CALISRATION 0244

Certificate No. T232160 Page 2 of 4

Calibration Report

Equipment 1 Chamber ( Cooling Room )
Date of Calibration : 6 December 2023 .
Environment : Temperature : 234-249 °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 ehamber , the other one
standard ples type T use for ambient . The ion was done in rdi
to WI-T20 ( based on ASTM E145-94 { Reapproved 2001) and AS2853-1986 ).

All data show below were final velues and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Tostrument Model Instrument No. Certificate No. Due Date
TC TYPET TNI61-TN1T0 T230773 10 April 2024
TC TYPET TN171-TN180 T230773 10 April 2024
DATALOGGER  34970A Ti48 T230773 10 April 2024

3. This certificate is traceable to
Mational Instibute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4, Condition of calibrated item : good
Equipment Description : o
Time Constant 1 Hour 30 Minute At 3 C
Fresh Air Damper ] Open Comin  [JMediom [ ]Max
|:|Clns=

[X]Not Available

5. Adjustment :

( X ) without edjustment () after adjustment

Approved By. M

FM-L15 [18/18-08-66

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

@ISCG

NSCTEELTIS 17028
CAUBMATION 6744

Certficate No. T232160 Page 4 of 4

Calibration Report

Measurement Results

Aversge Standard Readlng at each position (C)

Callbration Point | TNI&1| TN162| TN163 | TN164 | TN165 | TN166| TN167| TNI6B | TN169 | TNIT0| TN171 | TNIT2

30 283 | 334 295 346 345 376 | 325 346 339 | 350 3.58 342

TNITI| TN174| TN175 | TNIT6

333 | 339 | 315 343

Chamber ( Coollng Room } Temperature Distribution
. Reading (C) o N B o | Coverage
Setting ( C )| Min, Max | Average Average (C) | Stabllity & C) | Uniformity { C) |Uncertainty & C Fidein
3.0 28,41 as 336 Lio 2.00 190 2.09

The callbration result apply only the nbove calibrated item.

The result of test was found aceurate s showa on date and place of test only.

The reported expanded unceralnty Is based on a standard uncertainty multiplicd by & coverage factor & which for a t-dlstribation,
providing a level of confidence of approximately 95 % .

.
Approved By,

FM-L15118/18-08-66

W SCG

Metrology

SCI ECO Services Company Limited

HIC.TITIS 1708
33/2 Moo 3, T.Banpa, AKaengkhoi, Saraburi 18110, Thailand. CALIBRATION s24d
Certificate No, T232160 Page 3 of 4
Calibration Report
I5F
!
i
4L
g
S
..... 12k
13A
[
i
; sa
C=Ccntre, F=CentreofFace, A=Comer, E=Centreof Edge
1C = TNI6l 12F = TN172
2A = TNi62 13A = TNI73|
3A = TNI&3 14A = TN174
4F = TN164 15F = TN175
5A = TNI6S 16E = TN17§
6A = TNI66
7F = TNI67
8F = TNI68
9A = TNI&9
10A = TNI70
1IFE = TNITI
Approved By. M
FM-L15 [18/18-08-66
&
A > < A
G ZICRAERC R T 6
| Revizee sy Adchgizuan S | 1 \_\
| APPROVED B/ ./ET‘.V/”“{“’W“ |
¥ . & e I_ ’.
|NE<TCAL pats ‘2 Jon 2085 | R
S
b
ARCHEMICA o]
©
N - N
Certificate of Calibration I
\8 . &
@‘) 1CS-2100: Anion (ID#659) 6%
¥
('. This certificate is to verify that instrument below are calibrated K(.%
r/' )
(t by Archemica Lab Co., Ltd. "?\“

1C$-2100 S/N: 15010977

AS-HV

Operator Signature:

S/N: 5450A36659

For

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

(N uhdenai

Date: Jan 12, 2024

{Mr.Nutdanai Laekhwan)

Application Chemist
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©2024 by Aglient Technatogies Apint Crosslab Compitance Sarvices
N ' P’ Overall Inkst Pressure Accuracy Test Status
Certificate of System Qualification o ARy o g
|
GC-0Q + GOMS-0Q
GC Oven Temperature Accuracy
System ID: GM-10
Organtzation Name: ALS Laborztory Group (Thalland) Co., Ltd, Neme: 7890
Organization Location: 104 Patthanakam 40, Pofthanakam Rd., Kwang Suon Luang. Khot Suan Luang, Bangkok 10250 Setpolnt Status:
s e et Zone:
Date: Novembor 21, 2024 2:12:44 PM *Rewgw BY %Elﬂd al. l
EQP Name: - Agt l Nad,— QNJ’/ 1 Temperaturs: ‘I c
ARPROVED BY | o o =
GC.02,65, GOMS.0256 I | i c
EQP Revision: 02,65, s i “hay- -—
. o ! YEXT CAL. DATE i) hau-24 Aglient Recommendad: % satpoln in K ([0 T )
Overall Gualification Status. i oy N % setpolnin K ( [50 c )
Setpolmt Btatira: Pass
CDS Logon Verificallan - GG il —
: wsbkk o3
Logon: Setpot/Actual
Ovacall CDS Logon Verification Test Status Temporature: 1100.0 B I1m.1 c
Peass ——
— Accuracy: 07 g
System Inapaction and Baslc Safety and Oparation Agitent Recommended: ) e (e
= (10 % setpalm In K { [a7 e )
Name: TeR0
Overall GC Oven Temperaturs Accuracy Test Status
Betpoint Statum: . Pass ‘Paey ="
. on end Basic Safety and Oparxtion Test Status NOTE: This tosts 2 and 0 devi are avalable in the sacti
Pass GC Oven Temparaturs Stabillty
Inlet Pressure Accuracy Name: 7RSO
Sotpoim Status: [Pasa
Neme: [0
Front MMl
B = Temperature;
Setpolnt Btatus: JPa- Stablly:
Actusl
Setpolnt ‘ i Agllent Recommandsad: < 05
Inlet Pressure: 250 ipsh
Accurecy pst
Agtient Recommended: ]
Dat: November 21, 2024 2:12:44 PU
Cate: November 21, 2024 2:12:44 PM Systam 1D: GM-10
Syatem ID: GM-1D
2115
Poge1/15 Lo
©2024 by Aglient Technologies Agilent CromsLab Complisnce Services
©2024 by Agllent Tachnologiee Aglient CrossLab Camplfance Servicss
Setpolnt Siatus: |Plu
Ovarall GC Oven Temparaturs Stablity Test Status =
Pass Injectlon Volume on Column: 10 u
Area Retention Time
NOTE: This tests 1 and0 are avallable In the section Mindmum RSD: 58 % 001 %
Tune Bl Agllent Recommended: <= 1200 < 100
Stalus: Pass Pasy
Testad Comblination1 Fronl MMI /  Extsmal TQ
Nams:
jame: %0 Instrument Detsction Limit: 1528 5
Setpolt Status: Pass Agflant Recommended:  4,03800
. Status: Pass
Filament: 1 |
T o
Sefpolnt Status: iPass Ovarall Instrumont Detection Limit Test Status
Flament: Li 1 jFess
Overall Tune E Test Status Mass Ratio Procsion
[
Tested Comblnation1 Fromt MMI 1 Extomal TQ
Scouting Run Injection Tower
Nams: 76934
Teated Combinationt From MMl 7 Exteral TQ Source: El - Extractor
Injectlon Towsr Setpolnt Status: Pass
Nama: THOAA
s o Injsclion Volune on Column: 05 o
Area Mass 1 Mass Ratio
Satpoint Status: Abundance’s
j  Imjection Volume on Column: . RSD: pa=] % 0.10 %
Overall Scouting Run Status Agllent Recommended: <= 500 ==. 500
' Completed Passy Pass

Instrumant Datection Limlt
Overall Mass Ratio Precialon Test Status

Testod Combinationt Front MM ! External 10
Injection Towsr - D
Name; !7@ B . = = N - o -
Source: |1 Extroctor ]
Data: November 21, 2024 Z12:44 PM
Dats: November 21, 2024 2:12:44 PM Byatam ID: GM-10
Sywtam D: GM-10 Poga 4/15

Page3/16



€ 2024 by Aglient Technologhrs Agllent CromLab Compllance Sarvices

©2024 by Agiiant Tachnologles Aglent Crosalal Compliancs Barvices
. Sampler 2
Instrument Details Manufacturar Aglient Technoiogles
Purposs Tyve Tray
This saclion describes the aa found system configuration, Name 7693
Datails Modal Number G4514A
Systom Serial Number CN18170137
Systom ID Sh10 Frmwara Revision a11.03
L Aglient Technalogles Vil Healer Nol Installed
Name 7850 Malrframe 1
Flow Deta input Manual Data Manufacturer Agifent Technotogles
Temperature Dala Input Manual Data or Other Data Logging N\ Nama 7830
Testsd Combinalion1 Model Number 634428
Injectlon Technique Injection Tawer Seral Number CN18153080
Inlet figm Finmware Rovision 80205
Detector famaf OvenType Standard
LTM Indluded? No Inlat 1
Sampler 1 Manufaciurer Agllent Technologles
Manufacturer Aghlent Technologles Name 7890
Type Injection Tower Type MM
Jlems s Location Front
Model Number G4513A Corar Gas Hellum
Serial Numbar CN18180003 Control Type Electronic Pressure Control (EPC)
Firmware Revision A2 ) Purged Infet Yes
Usage Sample Injection .
Location Front Manufacturer Agilent Technalogles
Syringe Volume (L) 10 Name 7890
Typs ssL
Location Back
Cartler Gas Helium
Control Type Elactronic Pressure Conlrol (EPC)
Purged Inlst Yes
Datn: November 21, 2024 2:12:44 PM
Da: November 21, 2024 2:12:44 PM Gystam D: GM10
: 40
Syatem 1D . Page /15
Page5/16
©2024 by Agllent Technologies Agliant CeovsLab Compllanca Bervices
©2024 by Agliant Technologlen Agliant CrosaLab Compllanca Bervicws
ek Electronic Signature
Manufacturer Agitent Technologles Purpose
Name Mass Spectrometar mwmw:mmmmea&uMmuumnd.mhwubwmm
Including attachments. The ACE sign-off is an i requires : unigue LEOMaTe
Type Mass Spactrometar and porsonal . Tre A his senvice g 8nd logal status of an
Loeation Externgl eloctronic signature. As o trained offi the Ag has o ard iy ACE and
[ —— electrorically sign this document, (Othar e-signatures can be applied to this document uzng & Documant Conlent Mansgemont o olher
Suilable mathod defined in your dats sccoes and control peocedunes |
Manufacturar Agileni Technologles
Type TQ
Name 70000 Detells
Full Name of Signer: Supasek Nimsongtham
Model Number GYo00D
Logged On User Name: supasak.nimsongtham@agllent.com
Sertal Number CaL-LT Signature Croation Date: November 21, 2024
Firmware Ravision G.7000.085A Reasan for Signature: Executed protocol end published this oniginal version of document
High Vacuum System Turbe Pump
Liquid Injection Scouting Run Standard ~ OFN Std ACE Self Quslification Slatus
MS El Source 1 The installed version of ACE used to deliver this service passed qualcation; (h resubls conform with expected values, The seif
Manufacturer Agilent Technologles Quelificalion suenmary reporl is avallable in the session feider locaton SD5CiearSioro\AcoSerOuathicaton,
Sourcs Type El - Exiracior
Number of filamerts. 2
Regulatory Disclaimer
“Thls docurment providas & protocal t verky and record inslrument configuration and avidenca of proper operation. l has baen prepared from our
terpretatian of appicable rogulalons a wel a5 Industry bast pracikes, The document1a designed o provide an kportant companent of & camplele
camplance package. Validation dspends upon many faciors and use of this protocol slone doss nol assurs compaerncs Agiont Technolopies makes
0 promises or artos ¥ for any specifc program
Warranly
Aglent Technologles makes no waanty of sny kind to this malerll,Incluting but nat imRed ta, the Imaliad waraniies or merchantabléty and ftnass
for & paricular purpose. Agilen| Technalagles shall not be itk for 6ora conlsined herein or for Inddental or cansequential damages h connaction
wiih the fumishing, performancs, or use of this material
Date: Novamber 21, 2024 212:44 PM
Data: November 21, 2028 2:12:44 PM System ID: GM-10
Bywiam ID: GM-10

Page 8/15
Page7/15



©2024 by Aglient Technologles

Agtlent CraasLab Compliance Servicss.

Usor Namo aupasak nimsongiham
Ropon Oencraied iy Hostnsma 5CG1ISHKC

Syslom Id: GM-10
PuintOala Navembar 21 2024 3:12 46 FW

©2024 by Aglient Tachnolagles

Agllent CrousLab Compliance Services

Usat Nania: oupnsoh nimsonytham
Ruoort Genaruled by Hostumme SCG111SHAE

Sysumid w10
PrInl Gale: November 21,2024 2 12 45 PR

QU110 2024 Trarmaction log :
Tima Tramsection  Activity Tyvs of Trasaction Cpmona Information
S
Novembar 21, 2024 ] Exscuton Syslem Inspecion s Baskc  Nesea
L ‘Salaly id Operation - 7890 -
Quakialiva Teal - No setpainty
November 21, 2024 Ex Examupon Run Count: 1
120320 M
Navembes 21 2024 s [ e Prasaure Accurcy - ot Nona
120323 PH 4494, - Preasury Canroded triel
-S260pi-Les 1200
Novemer 21, 2024 Eng (PR inlo} Freiro Azcuracy - Front A Cound : 1
1203:28PM M - Prowsury Cortrabed el
-9 BOp-Lea sz
Novamber 21, 2024 atart [ GC Oven Temparatum Nom
12030 PY Aczurcy - 7890 - Tampermiure
0ven - 8:2000°C-L 3010
AND <= 1.0% tatpoinlin &
Navamber 21, 2024 A Cam GG Oven Tempanre Mot Das Enty
120502 M Acrecy - T690: - Temperalirn
<Oven-S W OC-Li>m-10
AND <= 10 % setoami n K.
Novamber 21, 2024 End Exmaion GC Cven Temparatur Run Gauni : 1
120805 P4
Novamber 21, 2024 it Exsauin
120607 P o
0N -8 1000°C L >a-1.0
AND <= 1.0 % sotpainl In K
November 21, 2024 Avdt Dot GC Oven Tempwraurs Masual Dola Enty
1206:20 Pt Acamacy - 7890: - Tamporstura

O S 0T s
AND <= 3.0 % woipamtin K

DA 33 Tramsaction log ¢
Time Tramsaction  Activity Type of Trassaction Opeons informatien
Gure Partormas
Movemer 21, 3004 Avat GosmonCrostew  Seaskn Hoat Name; SCO1115HKC.
T Coben Sartl Wurmour
cxans
Movemses 31, 204 wn Cotgusten  Soason neny
1T AU
Neverscer 21, 234 A Enttamant Liceraing Uver a FiekEngineer ond
[LEEE does ol reguire an Liock
<ot
Movenoer 31, 2004 Auvan Exploxne  Sewen QP datsks for pmary
e P tectriue (o) -
Fla g
[Protcal
ne02481G¢.02.55 oqpl,
EQP Fils Narre:
(6202 55.aqp. EQP Narmo:
AgtenRecummendad Prots
@ Ravison 4Ge.2.64)
COP deials for hypharzeg
chniue [Getal -
Flpn
[ProtocolPacka/Gels/Canty
rebonu02 3AUGeMa 02 860
L ECP Flo Name:
[B1.02.58 s}, EQP
Nams:
IAgienacammangad]
Moverrtar 21,2024 £na Cafqurestn Swszin Nana
120204 P4
Nevamoes 21, 2124 s Quitcatn Semion ©a
121200
November 21, 2024 . Exacion CDS Logon Vrticallan -GG+ Heno
120212680 7850: - Qualiatvo lnst
November 21, 2024 Erd Exacaton CDS Logon Vestiealon - GG~ Run Gount- 1
120209 P T890: - Cuatiztve test
Pam 117
Data: November 21, 2024 2:12:44 PM
Syatem ID: GM-10
Page 9/15
© 2024 by Aglient Technologies Agilont CroasLab Compllance Sarvices
Unar Haniu. supasah aimeongtham Syeiam 10 M (0
Reparl Ganesaiad by Hanlnono: SCGIIGHKE Prinl Date Novembar 21,2024 2 [2:66 /M
GU-10 2024 Tramaction log
Tiea Trnsaction  Activity Type of Tranaaction Optional Infermasion
e Parformed
Hevember 21, 234 Eng Emcuton GE Qven Terperntun Run Camt 1
LT Aczurecy - 7890 - Tempsratura
1Oven- §:100.0°C - Le>w-10
AND <= 1.0 % setgmini In k-
Hovermbar 21, 2024 st Esocution GO e Tomparature Dty Mo
120625 PM - 7R90: - Terpersiurs : Ovan-
s00re-Lwase
November 21, 2024 Avat Data GC Ovan Yamperwturs Slanlly Manua Data Enly
120790 « 7890: - Temparstum : Oven -
B:1000°C - L <m0 xC
Movermcer 21, 2640 end Excuton GG Oven Tampamius Siabilty Run Cou : {
120814 Pu - 78%0: - Temporelura : Oven -
0 1000°C - L1 <n 05T
Novuremr 21, 2024 um Exscuton Tura 1 10035 T - Source - bony
120118 P
Novamber 21, 2024 End Execition
1207:20 M
Mosepes 21, 2004 an Erecuten Tune E1- 70000 70: - Sowreee - Nono
i €1 - Cxracior Flaman 2
(Quattatve - No serpants
axsocaian)
Novumber 21, 2024 Enda Exauion Tuna E1- 70000 70 - Scurce - Aun Caun: 1
2P El - Exvocier Framant 2
(Quattative - No selpminty
osoarng)
Navermber 21, 2024 s Expauton Seiling Run - bjecion Towes, Nans
12004100 Franl WM, TQ - Source -E1-
Exircioy. Pat of GCMS
System Proparatin
Paga3sr
Dato: Novemae 21, 2024 212,44 P
Systom ID; GM-10

Page 11/16

Pag2:7
Datg: Novambar 21, 2024 2:12:44 PM
Syatam ID: CM-10
Pege 10/15
©2024 by Aglant Technologles Aglent CrossLab Compllance Bervices.
AT A Wk pi s Systemid GH 10
Hipen Gensraind by MEvUIme SCCTIIHKE Prinl Date: Movemtior 21,2024 2 12 45 PM
GU-10 234 Tranaaction log :
Tine Tramscion  Astivhy Type of Trasastion OEBadal ormaton
e Parformsd
Novamtor 21,2024 Al o Towr, 3
120852 P Fron NMI, TQ: - Saurce: - E1 -~ 002020680001 D
Estractor- Pt of GG
Navembar 21, 2024 A Rapartng Rantegrason nw-wmﬁwcutuq
Intagrason Typa:
120023 Pu
o e o
Mock: Avanced.invtat Siosm
Senvivty: 10tal Pak
Wiam. 0.01:nital Asa
Refect: tinlil Hoxght Fskect.
SOiinmgrRon: OF 1
O:gration: Onwi 4]
Novamber 21, 2024 L] Exocuton couting Run - Injooon Tower, Fun Caurd : |
12:00:50 PM Front MU, TO » Sourec - 1+
Exiractor. Pt of DEMS
‘Syvtom Proparaton
Nevember 31, 234 at Exeuzon Ingnmen Detacton Limd - Nona
[T ypcion Tommr, Frset ML 15
- Sourcs: - EL - Eatracior - RED
L (A <= 12.00%-RED L
(Rat Temay: <= 1 00%
Novamber 21,2024 Aot ot Incinament Dutoction Limh - Dk fees Pt : C4088 45
121845 P miecton Tewes, Froet MUL TO  DOMID.001 D
- Soucs -El - Exiractar - ASD
L{Areal; <= 1200% - RSO L
(Ret Timaf: <= 1.00%
Noverrbr 21,2024 Aot Dsta Ui
12 9wes U Infoction Tawar, Fromt MMI, TO: 0020264010620
- Sowce €1« Eayacsr - RED
L(Aruak <= 1200% -RSDL
Rel Tinef <a 1.00%
Pagedl7
Deto: November 21, 2024 2:12:44 PM
Systam ID: GM-10
Page 12/15



©2024 by Agllent Technologias

Aglient CrassLab Compliance Services

[ — Systam 0. OH-10
Reaarl Genororad by Hosisame. SCG11I3HKC Peinl Onte: Novemue 21, 2024 2112246 Pra
u“-‘nm“lnmbﬁ:
Tirs Tramsciion Activiy Typa of Tranaacton Cruons! Ietormata
e Parformed
Novamber 21, 2024 Aty Ona et Dmecnon L - Data files Path : CAGI-10
2 an Py injecten Towgr, Froe WA Q. OO O
- Sowce: - EI - Ealactor - RSD
L (arear <x 1200% - ASO L
(Rat Timm) <o 1 00%
November 21,2024 il Dala Ineinument Delectian Umd - Dum fhars Peth : CAGM, 10
121646 PN Injection Yower, From MM), Fo: DQ2024VDLOG D
- Sourar - B - Eatrwckr - RSD
L (Arwa) <= 12.00% - RSO L
(Ral Thme): <= 1 00%
Navember 71 2024 Aud Data nalnument Datsction Lim - Data fliex Puth * CAGM-10
A P Infacton Tower, Fram MM, TQ: 0Q2024UDLOGS.D
- Saurcy - El - Extmctor - RS0
L{Aron): <= 12.00% - RAD L
(RaL Time)x <= 100%
Novamber 21, 2024 Aui Daa Iresirument Drierclion Limig Diia fiwa Path : CAGM-10
188 47 B Infecion Towar, Frant MM, TO: 002024UDL008 O
- Sowta - B1- Exirecior - RSO
L (Aoa) < 12.00% - RSD L
(RaL Timg): <= 1 00
Novembar 24, 2024 Audl Data Immament Dutclian L - Data fiem Paih ; CAGM-10
121847 PN Injction Tomar, Fronl Ma), TQ; 0Q2024uDLOD? O
-Soute -El-Exvactar - RSD
L (Aren} o= 1200 - RSD L
(Ral Time) <= 100%
Novombar 21, 2024 Audd Daa instrument Dylaction Limi « Daa flen Path : CAGM-10
AT P Wnjaction Tows:, Frant MM, TQ 0Q202440L008.0
- Sourcn: - €1 - Extracior - RSO
Lthmy <= 1200%-REDL
(Rl Tina). <= 100%
Novambaer 21, 2024 Audit Detn Insirumant Doloction Lim - Dala M Puthh . CAGM-10
121647PN Inmcion Toww, Froat Ui, 10 OIRROL 0
~ Sawca - £l Eavadtor - RSD
L{Areay <= 1200% -RSD L
{RBL TLma): <= 1.00%
Pages 7
Date: Novomber 21, 2024 2:12 44 PM
Sywtom 1D: GM-10
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oo
Uter Kame. suptsk nimsongiaum i i
Rupert Genorated by Hoetname SCO115HRC Print Date: Novembe: 21, 2034 2:12:46 o
GN-10 2024 Transaciion log:
Tine Actty Typa of Transaciion
e Partarmen
—_ T Petems
Nevembar 21, 20N Ak Duta. May Rato Prociaion - Injection  Dada
12T P Towsr, Fronl 1AM, TQ - o
Source’ El - Exracir - L{RSD)
<= 5.00%
November 21, 2024 Aud Dais.
12779 PM Tower, Fopnt bibi1, TG - OO eMSP0c D
Sourte £ Exvacior -1 (RSD)
= 500%
::;Wr“?l.}ﬂ?‘ Aualt Dauy Ummmiﬁm Date Mot Paiy | £AGML1D
739 P Towes, Frovg MM, TO - oMY D
S
ot e Reportng Renlopraton Ramiogran Coun: 1—f
[——
INectioncBasetig Carsain
Mot Advencad;inftinl Bige
‘Sansitwly: 10, nttinl Paak
Wit 0.0 el Araa
Rejecy, O.Inltiat Haight Reect.
50000 InlagraBon: O a1
0 dndegration: On o 4]
Navembar 21, 2024 Ena Exsoyben MMN‘MM-IM Run Counl : 1
123042pm Towes, Front 1, TQ
‘Source. El»&ﬂm-L(RSD].‘
<a500%
Novarnber 21, 2024 Eno OQualfication Sesion oq
23711 mt
Novamber 2|, 2024 alar| Reparting Session Nene
123711 8
November 21, 2024 At Reporing Sensin Report Genermed ;.
e ’
Cortticate
Novanber 21, 2024 Auvat Rerxxting by :
tot Regart Generaiod : Repern
Page 717
Dats; Novamber 21, 2024 2:12 44 PM
System : GM-10
Page 15118
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User Nama. nupas.aknimeangtham Syvtees b 6w 13
Roport Goneraled by Hoatnama 5CG 11SHKC Prini Date Rovamber 21, 2074 2 12:45 PM
GH-10 2024 Tranaaclion log :
T Trasasction  Actviy Typs of Transuction Optinat iformtienn
wn Parformed
Mvarenr 11, 7004 = s
2T e Infocton Tawer, Fron M1, TQ: 0Q2024VDLOI0.D
- Sowve: - €1 - Eatactor - RSD
L (Ares) <= 12.00% - RBD L
(Rol. Thrm). <= 100%
Novomber 21,2024 = Reporting Remagmimn Relnisgmton Caun. 1~
12Zmam Irengration Type:
I 8
Moas: Advenced it Siops
SenstvE: 10, il Pagk
WG 0 01 indbal Aran
Faject ket Hasged mes
0;mmgraton: 0 et
Ditagration. Dnatd ]
Novermtar 21, 2024 & Cancuon Fatumen Dection Lemt = Run Counl §
eara P Inpectin Towes, oot ik, Ty
£1- Eatuctor - RSO
L(Arma <a 1200% - RSDL
{ReL T <= 1.00%
Noveroer 21, 2124 st Exscaion M Ratio Precaion - Inection Nare
12z M Towes, Fron U1 TQ: -
Sarrce 1+ Exrecor - L (RSD)
<=500%
Nevember 1, 34 Aust o #ms Ralo Praciion - Infection Deta s Pin : GAGH-10
LT Towver, Front MU Tar - 0Q2024MAPORD
Sourte €1- Exiractor - L (REO);
<=500%
Movembor 21, 2024 Aun Dws Mass Rato Precision - bfectin Dala s Path : GAGN-10
LT Towr, Fron MM, TQ: - QZRAWRROC D
Bourca: 7 Excractr - L (RSD)
<o 5.00%
Novembes 21, 2024 A Das Mass Ruaio Preciyion - jecion Deta fles Paih : CAGU-10
122758 P Towe, Front MM, TQ: - 0QZ024MAPOOM O
‘Sourca: El - Extroctor - L (RSDY:
<= 5.00%
PagoBI7
Dute: Kovember 21, 2024 2.12:44 PM
Systam iD: a0
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Bara Scientific Co., Ltd.

968 U Chu Liang Bulkding Floor7 Ramas Road
Silam Bangrak Bangkok Thailand 10500

Tel : 02-6324300 Fax ; 02-6375456-7

Bara Sclentific yww.pemsdentifc.com

Certificate of Ca

libration

Number of Page(s) 10f3

Certificate No. BSCC-UV-374124
Equipment UV/Vis Speciraphotamelat
Mods! Uv-1800
Manufacturer Shimadzu
SarialNo, A11454908533 CD

| DNo BKK_EN0018

13 Seplember 2024
13 September 2024
13 SEP 2024

Date of raceipt
Date of calibration
Date of issue

K.
bk P

2025

REVIEWBY . . 38
S

APPROVED BY

next caL oare 24 1

Gustomer name ALS Laboralory Group (Thailand) Ca., Ltd

Address 104 Soi 40, Road,

F Suan Luang, Bangkox 10250

Temperature (253-26.7) °C (On site)
Humldity (50.4 - 55.9) %RH (On site)
Equipment condition  Gaod Operalion

Calibration Location Organic Preparalion Lab

Traceabliity
Slray Light Is traceable to certificale No
(UKAS accredited callbralion laboratory NO

Callbrated by Mr Wanchane Janiogy

oo

The above rew
Advartising Ihe repor f Cemscass ond cutacily of e fes

Wavelenglh Accuracy Is tracesble 10 cerlificale No
Pholometric Accuracy is iraceable to certificate Na

Calibration Procedure  In-nouse method WHUV-T02-01 based on ASTM E275-01

106372 and 106371
106384 and 111308
108377

The above certificate are traceble lo S unil through Slama Sdentific Ltd

06589)

Approved by

Mr.Sonthl Tamboonsakd]
fvice Manager

185 mention in lis repor / cericate
“h awted and aixo shah nol ba reproduced

Cxcoot ® ful, withoul wiison oppetval ef the ars Seenlific Co , Lid




< S

p R e
‘ (7 \1
g Bara Scientific Co., Ltd. Bara Sclentific Co., Ltd. \@
| 985 U Chu Uiang Bullding FlooeT Ramad Road 868 U Chu Liang Bullding Floor7 Ramed Road
ﬁms-wswgwmgw Sflem Bangrak Bangkok Thalland 10500 e
Bara Sclentific m@m : O2-GITS4EE Bara Sciertific =\ (28324300 Fax: 0269754967 G
Bokecen o Goroary MRC-T T 1y Bt i B Lbarancheniiic.com NECTISHTIS {2t
gty SRR
Certificate of Calibrati Certificate of Calibrati
Cartificate No. BSCC-UV-374/24 Number of Page(s) 20l3 Certlficata No. BECCAUV-874124 Number of Page(s) 2073
Callb H
Calibration Results: aibraion Seelpe
| 3.Photormetric Accuracy (Vislble) :
i 1.Wavslength Accuracy
. Wavelength Cortlfied
uuec
T ! Ainorbacs (Al ® Eror (A} Uncertainty (+A}
| Wavetength nm) uue (nm} Egror (nm) Uncertalnty (tnm) | _oome | oooco | ooooo 5
PP o 05761 05765 00004 . 0.0042
: 241.55 0.15 0.18 : 07118 07ies -0.0014 0.0042
334.02 [ 33385 047 o048 10188 10174 -0.0018 0.0042
418,53 418.57 0.04 0.18 i Son Lome T
572.98 002 048 w0 | osew0 05613 00003 0,004z
870.41 87617 024 018 08084 0.0017 0.0042
| 10011 -0.0015 0.0042
(l 00000 0.0009 oogdz |
2850 05232 00003 00042
0.6508 00016 0.0042
| 00444 00012 0.0042
00030 0.0003 DLO04Z
5464 0.5245 0.0004 0.0042
2.Photometrlc Accuracy (UV) 06856 00010 0.0042
B 00004 =0.0015 0.0042
0.0000 0.0008 0.0042
Wavelength Certified 0.5585 -0.0004 0.0042
680.0
{am) Absorbance (2) nwen Enorie) Uncertalnty (+4) 07708 20017 0.0042
14114 00011 0.0042
0.0000
o5 == 9.0000 0.0000 00075 00900 0.0000 0.0042
0.7171 0.7169 =0.0002 0.0075 6350 0.5685 0.0000 0.0042
257 0.0000 0.0000 0.0000 0.0075 L e g e
08354 0.8345 -0.0009 0.0076 10971 -0.0011 00342
318 0000 0.0000 0.0000 0.0075
§ 02788 0.2781 -0.0008 0.0075
250 00000 0.0000 o, 0.0075
06198 0.8184 -0.0005 0.0075
*CNR = Cuslomer not request
The Stray Eght fransmimelon refarence l6 less than 1.0%T and Siray light ebeorbance refarence is reater than 2.00A
*Stray Light not NSC-ONSC Accreditad,
- *"End of Cerlificate™ -
The abova rasults ara vafid axcusively for the calbraled Rem(s) 6s mention In this report / certificate. B The abova results are valid exclusively for the calibraled tem(s) a mjmﬁo" In his report / certificale.
Advertising the report / Cerilicate and publicity of the results are prohibited end aleo shall nol be reproduced Advertising Lhe report/ Certificate and publidity of the resuits are L%nmm and also M“r,ml be repm;"ved
exceplIn full, withotr written appravl of he Bara Sciantific Co., Ltd. ‘exeapl In full, withoul written approval of he Bara Sdentiic Co., LId,
N FM V7002 Ree 01 (ZVOL83) s FUTIO 02 Reei (NEY,
e ) \ v

Agien Tuchiokipes (Theland Lionted. T

[
Agilent Technologies

Customer Comtact:

{Thai_andi Ce

TAX ID - 0105540004859

Chanattagarn Imchom@alsglobal com
77503088

te

Lecation:
Room
Bldg

Lab

Dept

Agilent Techrclg ss Thalind; Limited kead DHice
U Cho Liang Bidg 227F Uit AD

968 Tars 4 Rond Siom Ratg st

Baapkot 10500 Thalerd

Iin 1D 01055:2080216

Page 14l 3

BOE RANA 4 ROAD $0M DANGILAK
Banghok 10800 Thaane

BKK_EL0026

7 65

7B ER M

et smiBag Jent com
g comicher

bl

| SERVICE RE

Customer Number:
1 70371013

Custemer Puichsse
Order Number:

Service Request: Service Requesi Dale:

Service Confirmation:
6305338201

REVIEWBY .. SM

APFROVED BY ...

- NEXT CAL DATE

Diract Inquiries ta;
Contacl Name

Lustomer Contscth

Conlact &-marl ceeismt@anilant com
Contact Telephone. +6§62 637 6363
Contact Far ~662 632 4334

Leam mare abgul Ag terte Saecil Difars P -ducs Semvces ard cur
{ull ~acige of abostory prduciniiy solubions of am ad far your

aopkzalions an waikliws Visil U5 2l wew A eam/ ehee

Cadare

48 Barghsk Daceh
T Inercaange 21 B e - Sukbumal Roed Kienmary Nau
Suh sk, Wattana Disticl. Bengkos 10190 Thailand

Aee Mo 0122452 017
THs Keug Thar Hank PCL
Siim Squaie Br 416712
Thailans

a4 | Fd_Patu mwan B1K 10330

Service Conflrmatlen Number: 6905338201
Service Confirmatian Date: 12122023

Service Instrument

Madel Model Deseription Serlal Number Systers Hamdle Parpnt Assst.

Nember 2o o]

SYSHM- | ICPMS 7700 System Enhanced | ICP MS 7700 {HPLC)

7700-E

G1316A | 1260 Thermastatted Column DEACN12300 ICP MS 7700 (HPLC] | SYS-IM-T700-E

Compariment 4

613268 1260 Standasd Autosampler ICP MS 7700 {HPLC] SYS-I-TH00-E
{61318 __|1260 Quaternary Pump ICP MS 7700 (HPLE) | SYS £
(GIZEIA__| Agilent 7700x ICPM5 JPI2081612 ICP MS 7700 {HPLC] SYSM-T700-E

Service Rems:
ltom [ 0ry | Estitlement | Service Stat Service End |
1000 Enterprise Operational 100 |Agreement 12122023 |12.122023
Qualification Entitlement -
100 % i
__|covarad i
1010 | 5185-5850 ICP-MS Checkout 1.00 | Agreement
Saluilans Entitlement
100 %
covered =
Additinnal Intormation:
Pega2 of 3



BKK_EL0128

wWEY . ﬂ ?
Service Confirmation Number: 6305338201 : 9 Z‘ b
Sorvice Confirmatlon Date: 12.12.2023 ® L. ; APPROVEDBY .. .7 #
‘® Scientist
Instrument 7 CAL DATE 6|
Senice Informatirs Performance Verification Certificate
— —_—— for Mercury Analyzer
Problem Description:
JWUQ0M/HPLO:7700 5001143313 PRODUCT ID Quicktrace M-8000 , Teledyne Leeman Labs
Service Provided: o . ST
Porform 0Q Hardware contral test CSD logon, Autosampls , 1515 , Aute tune , BG and Stabiity, Aker dane the Equipment ID Bs}“ s Mercury Analyzer
instrument BKK_EL0026 calibrated pass all PR
BKK_EL0129 Autosampler
S/NT 0522224560 4
Customer Name A8 Laboratory Gronp {Thaitand) Co., Ltd.
Address 104 Soi Patiana 40, Pattana Rd. Suan Luang, Suan Loang

Bangkok 10250 Thailand

Date of Qualified December 6, 2023
Service Ovarview Code: Next Due date December 6, 2024

Reason Code: Scheduled Senvice
Disgnosis Code: Scheduled Sendee

‘This certifies for products which was performed in aceeptable criteria specifications

Resslution Code: Scheduled Service A ler & ple Introd i PASSED
Reported Hours: Travel Hours: Annlyzer. PASSED
00 1.0 | Gas Liquid Separator & Dryer PASSED
st oo e b - CVAFS Detector PASSED
mer ce mar = ate: - =

Representative Name: Representative Siganture: 12 Dec 2023 Electrom.cs/Mechamcal PASSED
Panthep Kurasathein Data station/PC PASSED

%_‘ Analytical test PASSED
Customer Name: Costomer Signature: Data: | o
Supakwen Mk 12 Dec 2023 Provided by

5?{9« H | Scicntist Instrument Co.,Ltd.

113 Soi Ekachai 44, Ekachai Raad
! Khlang Bang Phran, Banghon
Additions! Commonts: — - 1 Bangkok 10150 Thailand (
Certified by ... Drswed
Thunraphol Sakdayos

Service Engineer

Pagedofd
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H Aldicarb | High-Performance Liquid Chromatosraphic Method®
2 Aldicarb Sulfone | High-Performance Liquid Chromatographic Methad™®
3 | Aldicarb Sulfoxide | High-Performance Liquid Chromatographic Method'”
4 Aldrin | Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
5 Arsenic 1) Digestion, Inductively Coupled Plasma Methad!*!
| 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!!
6 Barium l 1) Digestion, Inductively Coupled Plasma Method®!
| 2) Digestion, Induclively Coupled Plasma/
Mass Spectrometric Method @
i Q-BHC Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™“
8 B-8HC | Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™!
9 8-BHC | Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
10 ¥-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™”
11 Biochemical Oxygen Dernand | 1) 5-Day BOD Test, Azide Modification Method'!
2) S-Day BOD Test, Membrane Electrade Methad'™
12 | Carbaryl High-Performance Liquid Chromatographic Method™®
13 Carbofuran High-Perfarmance Liquid Chromatographic Methad™®
14 Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'
15 | Chemical Oxygen Demand 1) Closed Reflux, Colorimetric Method™
| 2) Closed Reflux, Tritimetric Method™
i 16 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
17 Chromium 1) Digestion, Inductively Coupted Plasma Metnod™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'™
18 | Color ADMI Weighted-Ordinate Spedrophotorréetric Vellhod"™

19 Copper.
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19" | Copper 1) Digestlon, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
20 | Cyanide Distillation, Colorimetric Method!®
21 2,4°-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
22 4,4'—DDD Liquid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method™
23 2,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
24 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 | 2,4"-00T Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
26 4,4"DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ )
27 Dieldrin Liquid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Method™
28 Endosulfan Sulfate Liquid-Llquld Extractlon, Gas Chromatographic/
Mass Spectrometric Method™!
29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
30 Endosulfan It Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
31 Endrin Liquld-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method!”
32 Endrin Aldehyde Liquid-Ulquld Extraction, Gas Chromatographic/
Mass Spectrometric Method®
33 | Formaldehyde Distillation, Colorimetric Method®
3¢ | Free Chlorine 1) OPD Ferrous Titrimetric Method™
2) OPD Colorimetric Method™
35 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
36 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
37 | Hexavalent Chromium Colorimetric Method™
38 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method™
39 Lead 1) Digestion, Inductively Coupled Plasma Method!®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ ?NM
40 Manganese...
.-
bl ¢ 2
dduit Amniy FFienet
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®”
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®
3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
L) Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
5 Antimony 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method”
6 Arsenic 1) Digestion, Inductively Coupled Plasma Method
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'™
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"!
B Barium 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!?
9 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?
10 Benzene Purge and Trap, Gas Chromatographic/-
Mass Spectrometric Method®
11 Benzo(bMluoranthene Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method™
12 Benzo(kluoranthene Liquid-Liquid Extraction, Gas Chromatogrephlc/
Mass Spectrometric Method™
13 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
14 | Benzo(a)pyrene Liquid-Liquld Extractlon, Gas Chromatographic/
Mass Spectrometric Method™
15 Benzolg,h,lperylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
16 Beryllium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
17 Bis(2-chloroethylether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!? ??’/N‘l

18 Bis(2-ethylhexyl)phthalate...

am-
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40 | Manganese 1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/ ’
Mass Spectrometric Method'¥
41 | Mercury 1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®
2) Digestion, Inductively Coupled Plasma/
Mass spectrometric Method™
42 | Methiocarb High-Performance Liquid Chromatographic Method!
43 Methoxychlor Liquid-Liquid Extractlon, Gas Chromatographic/
Mass Spectrometric Method®
44 Methomyl High-Performance Liquid Chromatographic Method™!
45 Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectromelric Method!?
46 Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method®™
2) Soxhlet Extraction Method™
47 Oxamyl High-Performance Liquld Chromatographic Method!
48 Propoxur High-Performance Liquid Chromatographic Method™
49 |pH Electrometric Method!™
50 | Phenols 1) Distillation, Chtoroform Extraction Method™
2) Distillation, Direct Photometric Method!?
51 | Selenium 1) Digestion, Inductively Coupted Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Methad™
52 | Sulfide lodomnetric Method™
53 Temperature Laboratory and Field Methods™¥ ’
54 | Total Dissolved Solids Dried at 180 °C*%
55 | Totel Keldahl Nitrogen Semi-Micro Kjeldahl Method!”
56 Total Phosphorous Digestion, Colortmetric Method™
57 | Total Suspended Sollds Drled from 103-105 °CtY
58 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation'
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation®
60 |zinc 1) Digestlon, Inductively Coupled Plasma Method™
2) Digestlon, Inductively Coupled Plasma/Mass
i @
Spectrometric Method .3_ ﬂ{\y&
e
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18 Bis(2-ethylhexyphthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrametric Method™
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectromietric Method!?
22 Butyl benzyl phthalate Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method!™”
23 Cadmium 1) Digestion, Inductively Coupled Plasma Method®!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®
27 Chlordane Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method™
28 p-Chloroaniline LiquidLiquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®?
29 Chlorobenzene Purge and Trap, Gas Chromatagraphic/
Mass Spectrometric Method'?
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®
32 2-Chlorophenol Liquid-Iquld Extraction, Gas Chromatographic/
Mass Spectrometric Method™
33 Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
3q Chromium (IIl) 1) Digestion, Inductively Coupled Plasma Method;
Colorimetiic Methed; Calculation!®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Caleulation™
35 Chromium (V1)

Colorimetric Method™ %{"‘b‘l

36 Chrysene...
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36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
37 | Cyanide Distillation, Colorimetric Method™
38 2,4-D Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
39 DoD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
41 DoT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
42 Dibenz(a,hjanthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a4 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
a6 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
48 1,1-Dichtoroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'®
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
51 cls-1,2-Dichloroethylene Purge and Trap, Gas Chromatographlc/
Mass Spectrometric Method!?
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'¥
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method™
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad!® w
56 1,3-Dichloropropene...
—g-
i ARy e
76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
77 Hexachlcrocyclopentadiene Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Mathod™
78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
79 Indeno(1,2,3cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
80 {sophorone Liquid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Method®!
81 |Lead 1) Digestion, Inductively Coupled Plasma Method'@
2) Digastion, Inductively Coupled Plasma/
Mass Spectrometric Method?
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method'™®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'™?
B3 Mercury 1) Digestion, Cold Vapor Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!?
84 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'?
85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
86 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'
a7 Methylene chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!
88 | 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?
90 Methyl tert-butyl Ether Purge and Trap, Gas Chromatographic/
g Mass Spectrometric Method™
91 Naphthalene Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupted Plasma/
Mass Spectrometrlc Method™
93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!™ W
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56 1,3-Dichloropropene Purge and Trap, Gas Chromatographlc/
Mass Spectrometric Method™!
57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥
58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?
59 2,4-Dimethylphenol Liguid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method®
60 '2,4‘Dinitrophenul Liquid-Liquid Extraction, Gas Chromatographic/.
Mass Spectrometric Methog™
61 2,4-Oinftrotoluene Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!
62 2,6-Dinftrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™@
63 Di-n-octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
64 Endosulfan Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method""
65 Endrin Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
68 Flucrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!
70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'?
71 Hexachlorobenzene Liquid-Uiquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”!
72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥
73 n-Hexane Purge and Trap, Gas Chromatographlc/
Mass Spectrometric Method™
74 Ol-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
75 B-HCH Liquid-Liquid Extraction, Gas Chromatographic/
i @
Mass Spectrometric Method 3 (ﬂ}]
76 Y-HCH..,
-g-
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94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
95 N-Nitrosod!-n-Propylamine Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?
96 Polychlarinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
- PCB 1016 Mass Spectrometric Method!®
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254 =
- PCB 1260
97 Pentachlorophenot Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
98 |pH Electrometric Method®
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photomnetric Method®!
3) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
101 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
102 | Selenium 1) Digestion, Inductively Coupled Plasma Method'!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
103 | Sitver 1) Digestion, Inductively Coupled Plasma Method!”
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method@
104 | Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
105 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Specirometric Method™
106 | Tetrachloraethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
107 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad!™
108 | Toxaphene Liquid-Llquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?
109 | TPH(GCo) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!4?

94 N-Nitrosodiphenylamine...

110 TPH (Ga-Cg)..s
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TPH (Co5Cie)

TPH (Cs16-Cas)
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichlorogthane
Trichloroethylene
2,4,5-Trichlorophenol
2:4,&Trichlorophenol
1,3,5-Trimethylbenzene

Vanadium

Vinyl acetate
Vinyl chloride
m-Xylene
o-Xylene
p-Xylene
Xylene (Total)

Zinc

Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method!®*=
Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method!®#
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad™!
1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductivety Coupled Plasma/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad!?
1) Digestion, Inductively Coupled Plasma Method"”
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
3/
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21
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24

25

26

Lead

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen

Selenium

Sulfur Dioxide

Sulfuric Acid

Tellurium

Total Suspended Particulate

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectromelric Method™ :
1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

2) Isokinetlc Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

2) Isokinetlc Sampling, Digestion, Cold-Vapor Atormnic
Fluorescence Spectrometric Method®™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

Ringelmann’s Method™?

1) Absorption Sampling, Phenoldisulfonic Add Method®™
2) Absorption Sampling, Alkaline Permanganate/
Colorimetric Method'?

3) Instrumental Analyzer Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™®

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Absorption Sampling, Barlum-Thorin Titrimetric
Method®

2) Instrumental Analyzer Method™

Isokinetic Sampling, Barium-Thorin Titrimetric
Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!?

2) Isokinetic Sampling, Digestlon, Inductively Coupled
Plasma/Mass Spectrometric Method!®

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®™

1) Isokinetic Sampling, Gravimetric Method®!

2) Paired Train, Isokinetic Sampling, Gravirrel%won“’

27 Vanadium...
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1
12
13

14

Antimony

Arsenic

Beryllium

Cadmium

Carbon Monoxide

Chlorine

Chromium

Cobalt

Copper

Cresol
Dioxins
Hydrogen Chloride
Hydrogen Fluoride

Hydrogen Sulfide

1) Isokinetic Sampling, Digestlon, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®

1) Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1} Isokinetlc Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Instrumental Analyzer Method®

2) Sampling Bag Non-Dispersive Infrared Method™

1) Absorption Sampting, lon Chromatographic Method®™
2) Isokinetic Sampling, lon Chromatographic Methad 1
1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!?

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™ -

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Isokinetic Sanpling, Digestion, Inductively Coupled
Plasma Method™!

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

Adsorption Sampling, Gas Chromatographic Method'™!
Isokinetic Sampling™

1) Absorption Sampling, lon Chromatographic Method™
2) Isokinetic Sampling, lon Chromatographic Method™

1) Absorption Sampling, lon Chromatographic Method®!
2) isokinetic Sampling, lon Chromatographic Method™

Absorption Sampling, lodometric Method™ w

%

15 Lead...
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28

Vanadium

Xylene

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ -

2) Isokinetic Sampling, Digestion, Inductivety Coupled
Plasma/Mass Spectrometric Method™

Adsorption Sampling, Gas Chromatographic Method™®

arTuafy

ama .
AWAATIEA

Aldrin

Antimony

Arsenic

Barium

1) Waste Extraction, Separatory Funnel Liquid-Lquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#24

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!02!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™'#

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!1516)

2) Waste Extractlon, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method 4"

3) Digestion, Inductively Coupled Plasma Method™®!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™'!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!1416)

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™417

3) Digestion, Inductively Coupled Plasma Method™®!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!1616)

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™é17

3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™? g

5 Beryllium...
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Beryllium

Cadmium

Chlordane

Chromium

Chrorniumn (1))

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method618

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!6!7

3) Digestion, Inductively Coupled Plasma Method™¢

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method"!?

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method419

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!447

3) Digestion, Inductively Coupled Plasma Method™

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™7

1) Waste Extraction, Separatary Funnel Liquid-Liquid

Extraction, Gas Chromatographic/Mass Spectrometric

Method!929

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™9!

3) Autornated Soxhlet Extraction, Gas Chromatogrphic/

Mass Spectrometric Method™#? .

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Methogl!419

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!"647

3) Digestion, Inductively Coupled Plasma Method™

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™'

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method; Waste Extraction, Colorimetric

Method; Calculation Method!61619)

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method; Waste Extraction,

Colorimetric Method; Calculation Method!6171%)

3) Digestion, Inductively Coupled Plasma Method;

Alkaline Digestion, Colorimetric Method; Calculation

Method 82619

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
imetri X i (78, 17391

Colorimetric Method; Calculation Method w

ez
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10 Chromium (M)...
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15

16

Chromiumn (V)

Cobalt

Copper

24D

DDOD

DDE

ooT

1) Waste Extraction, Colorimetric Method*64%!

2) Atkaline Digestion, Calorimetric Method®!)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!619

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Methad$¥7

3) Digestion, Inductively Coupled Plasma Methad™¢!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™61

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometiic Method™617

3) Digestion, Inductively Coupled Plasma Method™ !
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™7

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method"##1

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%49

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!"#29

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 02

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 2

1) Waste Extraction, Separatary Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method" 924

2) Soxhlet Exiraction, Gas Chromatographic/

Mass Spectrometric Method!?4!

3) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"'!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method"#2

dhduil
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-t -

Ui

enTuafy

s

18

19

20

21

Dieldrin

Endrin

Heptachlor

Lead

Lindane

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%!

3) Automated Saxhlet Extraction, Gas Chromatogrephic/
Mass Spectrometric Method!1#!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatosgraphic/Mass Spectrometric
Methog!"*24

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methad™*2!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™ 2

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methog!*=

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!024

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 21

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methog™#2¢!

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"®2

3) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™'2)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*6¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™ 4™

3) Digestion, Inductively Coupled Plasma Method™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™?

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#8

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!

3) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric MethodW2
3,11\)1

22 Mercury...

22

23

2

25

26

27

Mercury

Methoxychlor

Mirex

Molybdenum

Nickel

Polychlorinated biphenyls
{PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!62

2) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method!42%

3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method?®!

4) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method®™

5) Thermal Decomposition Amalgamation and
Atomic Absorption Spectrometric Method!

1) Waste Extraction, Separatory Funnel LiquidH iquid Extraction,
Gas Chromatographic/Mass Spectrometric Method!921
2) Soxhlet Extraction, Gas Chromatographic /

Mass Spectrometrlc Method"0%!

3) Autormated Soxhlet Extraction, Gas Chromatographic
/Mass Spectrometric Method™'2

1) Waste Bxtraction, Separatory Funnel Liguid-Liquic Extraction,
Gas Chromatographic/Mass Spectrometric Method 02

2) Soxhlet Extraction, Gas Chromatagraphic /

Mass Spectrometric MethodP®

3) Autornated Soxhlet Extraction, Gas Chromatographic
/Mass Spectrometric Method"*2

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!141€!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!+617

3) Digestion, Inductively Coupled Plasma Methodt1é!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad! 'l :

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!6!7

3) Digestion, Inductively Coupled Plasma Method™¢!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!?

1) Waste Extraction, Separatery Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#24

2) Sauhlet Extraction, Gas Chromatographic

Methad 028

3) Automated Soxhlet Extraction, Gas Chiomatographic

Method8
3

- 2-Chlorobiphenyl...
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- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2'5-Trichlorobiphenyl

- 2,4',5-Trichlorobiphenyl

- 2,23,5-Tetrachlorobiphenyl
- 2,2',5,5Tetrachlorobiphenyl
- 2,3',4,4Tetrachlorobiphenyl
- 2,2.3,4,5"Pentachlorobiphenyl
- 2,2,4,5,5Pentachlorobiphenyl
- 2,33 4' 6-Pentachlorobiphenyl
- 22,344 5-*Hexachloroblphenyl
- 2,2,3,4,5,5-Hexachlorobiphenyl
-2,2'355.6-
Hexachlorobiphenyl
-2,2'4,8,5,5-
Hexachlorobiphenyl
-2233445
Heptachlorobiphenyl
-2,23,44'55%
Heptachlorobiphenyl
-22'3445'6-
Heptachlorablphenyl
-2,2\3,8,5,56-
Heptachlorabiphenyl
-2,2,3,34,4'5,5'6-
Nonachlerobiphenyl
Pentachlorophenol

pH
Selenium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographlc/Mass Spectrometric
Method!#26!

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 02!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"%)

Electrometric Method'2#!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!66!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®™51”

3) Digestion, Inductively Coupled Plasma Method™®
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™? W\
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35

Silver

Thallium

Toxaphene

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!61@

2) Waste Extraction, Digestion, inductively Coupled
Plasma/Mass Spectrometric Methogd!™&!™!

3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method$3¢

2) Waste Extraction, Digeslion, Inductively Coupled
Plasma/Mass Spectrometric Method™471

3) Digestion, inductively Coupled Plasma Method™®
4) Digestlon, Inductively Coupled Plasma/

Mass Spectrometric Method™"

1) Waste Extraction, Separatory Funnel Liquid-Liquid _
Extraction, Gas Chromatographic/Mass Spectrometric
Method ¢

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™2

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!" 616!

2) Waste Extraction, Digestion, [nductively Coupled
Plasma/Mass Spectrometric Method™417

3) Digestion, Inductively Coupled Plasma Method™!
4) Digestlon, Inductively Coupled Plasma/

Mass Spectrometric Method™"

1) Waste Extraction, Digestion, Inductively Coupled

.| Plasma Method!'41¢)

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!&!?
3) Digestion, Inductively Coupled Plasma Method™*!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™"

Sl

31 Silver...
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Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenlc

Atrazine

Barium

Benz(a)anthracene

Benzene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!128!

1)Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!32%

2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!™

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™'24

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %21

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method("2

1) Digestion, Inductively Coupled Plasma Method™¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™?

1) Digestlon, Inductively Coupled Plasma Method™®
2) Digestlon, Inductively Coupled Plasma/

Mass Spectrometric Method™7

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%!

2) Automated Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method!1?9

1) Digestion, Inductively Coupled Plasma Method™¥
2) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1%2%

2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'#!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!5#% w

11 Benzo{bfuoranthene
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22

Benzol(b)iuoranthene

Benzo(k)fluoranthene

Benzoic acid

Benzo(a)pyrene

Benzotg,h,iiperylene

Beryllium

Bis(2-chloroethylether

Bis(2-ethylhexyUphthalate

Bromodichloromethane
Bromoform
Butanol

Butyl Benzyl Phthalate

1) Soxhlet Extraction, Gas Chrormatographic/

Mass Spectrometric Method%%!

2) Automated Soxhlet Extraction, Gas Chromatagraphlc/
Mass Spectrometric Method!! 2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spactrometric Method02

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'#4

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"*2

2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!t#!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method(0%

2) Autornated Soxhlet Extraction, Gas Chroratographlc/
Mass Spectrometric Method?4!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%1

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spactrometric Method" 124!

1) Digestion, inductively Coupled Plasma Method"*9
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method""2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!# *

1) Soxtlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%2?

2) Automated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"129

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"52%

Purge and Trap, Gas Chromatosgraphic/

Mass Spectrometric Method*2%

Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method32

1) Soxhlet Extractlon, Gas Chromatographlc/

Mass Spectrometric Methad929

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!!#4 3, §

23 Cadmium...
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25

26

27

28

29

30

31

32

33

34

35

Cadmium

Carbazole

Carbon Disulfide

Carbon tetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Chromium (i)

Chromium (Vi)

1) Digestion, Inductively Coupled Plasma Method™'®!
2} Digesticn, inductively Coupled Plasma/

Mass Spectrometric Methad™

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"02)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™2®

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'52

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"*2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"02

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!129

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectromnetric Method"0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!2¢!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method 2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method?5%

Puree and Trap, Gas Chromatographic/

Mass Spectrometric Method"*2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"0%!

2) Autemated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(!24

1) Digestion, Inductively Coupled Plasma Method™!®!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Methog!816:91

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method™&174!

Alkatine Digestion, Colorimetric Method®!?! 3

36 Chrysene...

-l -

36

37
38

39

41

42

43

LY

45

46

a7

48

Chrysene

Cyanide
24D

DDD

DDE

DDT

Dibenz{a,hjanthracene

Di-n-Butyl Phthalate

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3-Dichlorobenzidine

1,1-Dichloroethane

1) Soxhlet Bxtraction, Gas Chromatographic/

Mass Spectrometric Method!'¢%!

2) Automated Soxhlet Extraction, Gas Chromatographie/
Mass Spectrometric Method!!124!

Extraction, Distillation, Colorimetric Methog!27282%1
1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!102

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*!#!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"%?®

2) Autornated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog!29

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 0%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methad 0%

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®4?%

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methog!0)

2) Autornated Saxhlet Extraction, Gas Chromatogrephic/
Mass Spectrometric Methodf!128

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!%2!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'52%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'*2?

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method'%!

2) Automated Soxhlet Extraction, Gas Chromatogrephic/
Mass Spectrometric Method!!12¢!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"2 3‘”’"

Asuaiy
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49 1,2-Dichloroethane...

51

52

53

54

55

56

57

58

59

60

61

62

1,2-Dichloroethane
1,1-Dichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene

2,8-Dichlorophenol
1,2-Dichloropropane
1,3-Dichloroprapane
1,3-Dichloropropene
Dieldrin

Diethyl Phthalate
2,4-Dimethylphenol
2,4-Dinltrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method (52

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!52

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method/>2!

Purge and Trap, Gas Chroratographic/

Mass Spectrometric Method!*2!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1929

2) Autornated Saxhlet Extraction, Gas Chromatogrephic/
Mass Spectrometric Method!"-2%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!2

Purge and Trap, Gas Chromatographic/

Meass Spectrometric Method5%)

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!52

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method1%)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!128

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectromelric Method 02!

2) Autornated Sexhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!29

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method""?9

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methodf'0%! .
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#!

1) Soxhlet Extraction, Gas Chromatographlc/

Mass Spectrometric Method!1%%)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*:2

1) Soxhlet Extractlon, Gas Chromatographic/

Mass Spectrometric Method"?2?

Mass Spectrometric Method'29

2) Autornated Soxhlet Extraction, Gas Chmmatographis

i
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63

65

66

67

68

69

70

71

72

73

Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!21 -

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'-28

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 024

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2¢)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method'2!

2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 124

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methog!!*2%

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methoq!02)

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!'?!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method2!

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*28!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"?!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectremetric Method 02!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!28!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method (102!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!52!

1) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!52

2) Equllibrium Headspace, Gas Chromatographic/,
Mass Spectrometric Method!™ 3’/‘/"}J

63 Di-n-Octyl Phthalate...

73 n-Hexane...
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-low -
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84

85

86

87

89

90

91

92

93

9%

95

Methanol
Methoxychlor
Methyl Bromide
Methylene Chloride
2-methylphenol

2-Methylnaphthalene

Methyl tert-Butyl Ether

Naphthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine

N-Nltrosodi-n-propylamine

1) Purge and Trap, Gas Chromatographlc/

Mass Spectrometric Method 42!

2) Equitibrlum Headspace, Gas Chromatographic/
Mass Spectrometric Method"?

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methad"%2#

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2

Purge and Trap, Gas Chromatographié/

Mass Spectrometric Method!>#!

Purge and Trap, Gas Chromatographlc/

Mass Spectrometric Method"*2!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®:%)

1) Soxhtet Extraction, Gas Chromatographic/

Mass Spectrometric Methad™®%

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometrlc Method? 24

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!5%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®2)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!24

1) Digestion, Inductively Coupled Plasma Method™¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!02

2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(*'%

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™%%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectromelric Method'#4

1} Soxhlet Extraction, Gas Chromatogrephic/

Mass Spectrometric Method!921

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method(*4 39l

96 Polychlorinated biphenyls (PCBs)

~low -

daduit wsuaiy . FBhnsae
74 0-HCH 1) Soxhlet Extraction, Gas Chromatographic/
- Mass Spectrometric Method! 049 .
2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?'?
75 | B-HcH 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methadi02
2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"24!
76 Y-HCH 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 02!
2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methodt}29
77 Hexachloracyclopentadiene 1) Soxhlet Extraction, Gas Chromatographic/
Meass Spectromelric Method"02
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"128
78 Hexachloroethane 1) Soxhlet Bxtraction, Gas Chromatographic/
Mass Spectromelric Method(1%#1
2) Automatted Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!42!
79 Indeno(1,2,3-cd)pyrene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %21
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'+29 :
80 Isophorone 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method[!2%
81 Lead 1) Digestion, Inductively Coupled Plasma Method ™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™?
82 | Manganese 1) Digestlon, Inductively Coupled Plasma Method™'!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ ")
83 Mercury 1) Digestion, Cold-Vaper Atomic Absorption
Spectrometric Method™!
2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry®
3) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method®
g
84 Methanol...
-log -
Ui aniafiy ety
96 Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatographic/
(PCBs) Mass Spectrometric Method ™21
- Aroclor 1016 2) Autormated Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1221 Mass Spectrometric Method!"2%!
- Aroclor 1232
- Aroclor 1242
- Araclor 1248
- Aroclor 1254
- Aroclor 1260
- 2-Chioroblphenyl
- 2,2'3,5"Tetrachlorobiphenyl
- 2,2',5,5"Tetrachlorobiphenyl
- 2,3',8,8-Tetrachlorobiphenyl
- 2,23 45 Pentachlorobiphenyl
- 2,2'8,5,5"Pentachlorobiphenyl
- 2,3,3,8 6Pentachlorobiphenyl
-2,2,3556-
Hexachlorobiphenyl
-2,2\8455-
Hexachlorobiphenyl
-2,2\3,3,4,4'5-
Heptachlorobiphenyl
-2,2,3,4,855-
Heptachlorobiphenyl
-2234,4.56-
Heptachlorcbiphenyl
-22'34556-
Heptachlorobiphenyl
-223,3,4,4,55'6-
Nonachloroblphenyl
97 | Pentachlorophenol 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'*2¢!
98 | Phenanthrene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"02!
2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 29 w

99 Phenal...

v

auafiy

TR

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

Phenol

Pyrene

Selenium

Silver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene

Toxaphene

TPH (Cs—Ca)

TPH (Gog- Cae)

TPH (Gogs — Cas)

1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethylene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methad!0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!29!

1) Soshlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!02

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method24

1) Digestion, Inductively Coupled Plasma Method!™€!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method"™

1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographlc/

Mass Spectrometric Method!1$21

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method5%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method52%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method527

1) Soxhlet Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method"*#

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!'#

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'*#!

1) Autornate Extraction, Gas Chromatographic Method™#
2) Solvent Extraction, Gas Chromatographic Method!'22!
3) Ulirasonk Etraction, Gas Chromatographic Method™*!
1) Automate Exiraction, Gas Chromatographic Method™2
2) Solvent Extraction, Gas Chromatographic Method"'%2
3) Ultrasonic Extraction, Gas Chromatographic Method2!
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'%2

Purge and Trap, Gas Chromatographlc/

Mass Spectrometric Method52!

Purge and Trap, Gas Chromatographle/

Mass Spectrometric Method2%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!5#! %m)\

115 2,4,5-Trichlorophenol...




duil ey ey ]

115 | 2,4,5-Trichlorophenol 1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%!

2) Automated Soxhlet Extraction, Gas, Chromatographic/
Mass Spectrometric Method!129

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method0%!

2) Automated Soxhlet Exiraction, Gas Chromatographic/
Mass Spectrometric Method!!'#9

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!#2%

116 | 2,,6-Trichlorophenol

117 1,3,5-Trimethylbenzene

118 Vanadium
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™"

Purge and Trap, Gas Chromatographle/
Mass Spectrometric Method!!52

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!52%

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*2

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"#2

Purge and Trap, Gas Chromnatographic/
Mass Spectrometric Method"52%

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method2%

119 | Vinyl Acetate
120 | Vinyl Chloride
121 | m-Xylene

122 | o-Xylene

123 | p-Xylene

124 | Xylene (Total)

2) Digestlon, Inductively Coupled Plasma/
Mass Spectrometric Method™!" 3

1) Digestion, Inductively Coupled Plasma Method™®

125 | Zinc 1) Digestion, Inductively Coupled Plasma Method™'¥

b
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7. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils. SW-846
Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemnical Methads. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 30604, 1996,

9. United States Environmental Protection Agency. Test Melhods for Evaluating Solid
Waste Physical/Chemical Methods. Separatory Funnel Uquid-Liquid Extraction. SW-846 Method
3510C, 1996.

10. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996,
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5030B, 1996,
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1 | Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method®!
2) Instrumental Analyzer Method®
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3 | Opacity Ringelmann's Method®?
4 | Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Method®®
2) Instrumental Analyzer Method?®
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Therin Titrimetric
Acid Method!™
2) Instrumental Analyzer Method!!
6 | Sulfuric Acid Isokinetic Sampling, Barium - Titrimetric Method®®
7 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

10a159988

1. sad wasnatad unsiyaddnuel Iqvadnd, vssansnns. (2547) fliedinTeh
v, faniadedt 4. npanme: aumdmnsadnedeuwinsemalng,
2, APHA, AWWA, WEF, Standard Methods for the Examination of Water
and Wastewater. 24" ed. Washington, DC : APHA, 2023
3. NIEVITGIAMNTIL, UTHMANSENTIRARMNTIY, WA, 2549, Fa9 TmuasmSanu
o . - . [ -y ow a4, - o
wihniui§avulueimeiissuigesnantdessamtiothlseddnliunauidhniowds. s1vfiaan
Wounw1. d Sunan 2549, i 123 aeufiieny 1250
o . T
4. NITWTRYAAMNTIL. USENIANTENTRENAMNTIY, 1.7, 2549, 508 fwumAniSinm
wihafuisuulusmaitszuissananisssueamsiowadss. swhanywne, 4 $uaiay
2549, 1607 123 nouiaw 1259
5. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources, 40 CFR 60. Appendix A, 2017.
6. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR &0. Appendix A, 2019.

7.United States...

enasuuuewidaufsuaiatsuaivvesasufuRnsinsshanyu
vl usaea weusT et U (WszwAlwy) s By 2-aom
i on caiso/ I R@ G wi o FNAN  baoe
. -, vo X - )
vevteasuaReilduiunnouannaslsnansmngsy $1u e Tms
vy dwan. 14 39900

d19u ansueie iz

!- -Biochemica\ Oxyger Demand 1} 5-Day éOD Test. Membrane Flectrode .‘\'\ethad&_
2) 5-Day BOD Test, Azide Medification Mcthod ™!
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! 3) Closed Reflux, Titimetsic Methoa !

3 Color ADIA Weighlad-Ortinate Speclrophotomelnc
iethod” I

4 Cyanide Distillatiar, Color melric Method |
5 Formaldehyde Distittahior, Color metric Method !
& Free Chlanne DPO [ 2'rous Titrmetric Mezhod!

Oi. ard Grease Liepan Liguid, Partizior Gravmali ¢ Melhng?
B |pH Flectromerric athod?
5 | Phenals 1} Cistillalion, C~loroform [xtracton Methad®

2} Dshilation, Direzl Photomerric Melhue

0| Sulfica 7S Precipitation, lodomelric 1elbod”
11 Temperati.re Feld lelhod ~

12 Total Dissolved Szldy Dricd at 180 “C

13 lotal Kjeldahl Nitiogan Semi Macto Kjeldahi Methac?

14 Total Suspended Solids Drier] at 103-105 C

B Asuany AR
i
1| Cyanide | Dstitlation, Colorimetrc Hetodd
2 pH Eleclrometric hethod
3 Phenols Distiltation, Drect Photorreric

oM.,

7. United States Environmental Protection Agency. Standards of Performance
for New Statlonary Sources, 40 CFR 60. Appendix A, 2020.

8. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60, Appendix A, 2023,
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