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High Volume Air Sampler Calibration Warksheet

High Volume Air Sampler Calibration Worksheet

Satcha P.

( MrSatcha Phetsawaeng )
RYG-Ficld Services Scientist (3)

Calibrated by Approved by :

(Mr. Supot Salamteh)
RYG- Field Services Section Head

FORM NO_ F0A-073  REVISIONNO.2 ISSUE DATE 20/11/23

ProfectSite: WHA Ravong 36 Company Limited Barometric Pressure (mm Hg) : 7556 ProfectSlte: WA Ravong 36 Company Limited Barometric Pressure (mm Hg) : 7556
Tauuaaniy (Ui 7 tiaierasuum Farlsedwennn (w7 thufadan
Callbrate Locallon : duauzIwE) (A2} T °0): 305 Callbrate Locallon: awanuriay) (431 T °0): 305
Callbrate Date: 9-Dec.24 High Volume 1D : RYG FS0173 Callbrate Date: 9-Dec-24 High Volume D : RYG.FS0174
CalibrationSheet No.: C-091224-RYG FSO173 High Volume Model : TE-5170D c No: C.091224-RVG,FS0174 High Volume Model : TES5170D
calibrator ID: RYG_F50205 High Volume S/N : 4799 callbrator ID: RYG.F50205 High Volume S/N: 4800
Callbrator Model : TE-50284 Calibrator Slope : 152567 Callbrater Model : TES02BA Callbrator Slope : 152567
Callbrator $/N: 1166 Calibrator Intercept : 003613 Callbrator S/N: 1166 Callbrator Intercept: -0.03613
0 : Ita H,0 X :
Test No. DeltaHy Qua I Chart Linear Regression Test No. Delta Qut LaChart Lincar Regression
(inch) [m’/min) (CFM) {inch) {m®/min) (CFM)
1 26 10803 42 Slopes 36,4287 a4 24 10394 40 slope: 31,4959
2 32 11946 46 Intercept: 25596 2 32 11946 i Intercepl: 68626
1 £ 1.2085 S0 Carrelation Caefficient : 09959 3, 42 12633 4 Correlation Coefficient : 09983
4 46 14251 54 4 52 15129 54
H 52 15129 58 5 64 16744 60
1 {CFM} 1 {cFm)
654 < 654 ¢
i |
! y= 364295+ 25596 | y=31496x + 6:8626
1
00 Ty SRR iy
a0 0s 10 15 20 00 os 10 15 20
Qstd {m3/min) Qstd {m3/min}
Satch i ‘S‘:?t = Seatch .
Calibrated by atcha P Approved by : Calibrated by Lcha P Approved by
{ Mr.Satcha Phetsawacng ) (Mr Supot Salamtch) { MrSatcha Phetsawaeng ) (Mr Supot Salamtch)
RYG-Field Services Scicntist (3) RYG- Field Services Secon Head RYG-Field Services Scientist (3) RYG- Ficld Services Section Head
FONMNO:T 06073 REVISIONNO.2 ISSUE DATE: 20/11/23 FORM NOF 06-073 IEVISIONNO-2  ISSUE DATE 20/11/23
. . L High Volume Air Sampler Calibration Worksheet
High Volume Air Sampler Calibration Worksheet
Projectsite: WL Ravems 36 Compuny Limited Barometric Pressure (mm Hg) : 755.6
Project Site: WHA Ravong 36 Company Limited Barometric Pressure (mm Hg) = 7556 Toussdngma (wygdl 7 thadadan
—‘_k_‘_‘_?f_{an!l\uﬂnng! T PR —— —— calibrale Locatlon ¢ sauswalaE) (A1) 0: 08
Callbrate Locallon: anuamnlaul (AL o 305 Callbrate Date ; 9.Dec-24 High Volume ID: RYG_FS0165
Callbrate Date: .Dece2d High Volume D : RYG.FS0175 c No: €.091224-RYG FS0185 High Volume Model : TE-5009%
CallbrationSheet No.: €-091224-RYG_FS0175 High Volume Model : TE-5170D Callbrator [D: BN P08 High Volume S/N: 4793
Callbrator ID: RYG.F50205 High Volume S/N : 4801 Calibrator Model : TES02684 Calibrator Slope : 095561
Callbrator Model : TE-50204 Callbrator Slope : 152567 SalBralons/NE 1166 S LA T 20.02266
Callbrator S/N : 1166 Calibralor Intercept: -0.03613 i Deba H;0 Q 1 Chart Gl Frgressen
{Inch} [ femin} [(212)]
Test No, Delta Ha0t Qs Fchart Linear Regression ' 18 0912 32 |sepe: 35,8051
inch w’ fmin M,
- {inch) { f_gs )] (M) 2 22 1006 3 o— YD)
2.8 LT b Slope: 331400
3 g 20 13z 49 | Correlalion Cocfliclent : 09991
= 34 1.2302 46 Intercept: 49742 3 34 1246 1
& 4.2 13633 20 Corrclation Cocflicient : 09996 s 10 1349 10
4 50 14842 54
5 58 15957 58
1icAm)
654 - - -
1(cFm)
654
y= 3589505319
y=3319x+49702
0o —_—
00 05 10 18
Qa (m3/min)
YY) S— e
o0 05 10 15 20
Qs m/min) Set St s
Calibrated by & Cl’\a\ P Apgroved byt N

(MrSatcha Phetsawaeng ) (Nir. Supol Salamich)
RYG-Field Services Scientist {3) RYG- Field Services Sectlon llcad

FORMNO:F 06-074 KIVISIONNO:2 ISSUE DATE 20/11/23




High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

ProjectSite : WHA Raveng 36 Company Limited Barometric Pressure {mm Hg) 1 2556
Twwuzauty (gt 7 Uitz Project Slte: W HA Raveng 36 Company Limited Pressure (mm Hg) : 755.6
Callbrale Locatlon: srwsursud) (A2) Temperature (°0): 305 e e
Callbrate Date : Slher 24 High Volume 1D ¢ RYG_F50191 Callbrate Location: druavunilau) (A4) Temperature (°C): —05 .
c No:: COI1ITARYG F50191 High Volume Model : TE.5100% Callbrate Date: 9-Dec-24 High Volume D : o RVGFSO¥G
Calibrator ID: §¥, Fs0z05 High Volume 5/N: 5350 CallbrationSheet No.: C-091724.RVE FSO396 High Volume Model : TE-5170D
Calibrator Model: TE-50264 Callbrator Slape : 095561 Callbrator 1D: RYG_F50205 High Volume /N : ceam
Calibrator /N: MEE Callbrator Intercept : 1002266 Callbrator Model : TE-5028A calibrator Slope : 152567
R : 66 I : -
Test No. P .0 @ i Charg Linear Regression Calibrator s/N L1 Callbrator Intercept:  _____ 003613
(Inch) " fmin) (=21}
1 16 0862 32 | siopes e Test No. DeltaH;0 Qua L Linear Regresslon
inch m” min (CFM)
H 20 0961 36 |mercept: zaa0 - Lz S L L - :m_s} 7 :
. Slope : 406883
L 26 1092 40 | Correlation Coefiicient - 09992 &
4 12 1200 # Z 34 12302 46 Intercept : -3.8654
5 an 1315 18 . 40 13312 50 |carrelation Coeflicient : 09990
] 46 14251 54
[ 5 52 15129 58
1 ch)
654 T SPETEH
1(crv)
654
v= 34535+ 24348
| V= 40,6881 - 3.8654
00 g ’
00 a5 10 15
Qa (m3/min) ! 1
00 b - SN oy
00 10 15 20
S Qstd {m3/min}
Cahibrated by otcha P Approved by
{ MrSatcha Phelsawacng ) (Mr. Supat Salamteb)
RY(-Fleld Services Scientist (3) 1IYG: Fleld Services Section leal
_ Setcha P. S iy
Calibrated by Approved by :
{ Mr.Satcha Phetsawaeng ) {Mr, Supot Salamteh)
I e PR T e, ety RYG-Field Services Scientist (3 RYG- Ficld Services Section Head
FOIMNO_1 06,073 REVISIONNO:2 ISSUE DATY 20/11/23
High Volume Air Sampler Calibralon Worksheet High Volume Air Sampler Calibralion Worksheet
Project Site: WHA Ravons 16 Company imited Barometrie Pressure (mm Hg) : 7556 Profect Slte : WHA Kavors 36 Company Limited Barometric Pressure (mm Hg) : 7556
Teripativegs (wil | dwsse 12 Taueeatia (Wil & dhuwupnzn
Callbrate Locatlon s susmuau (A1) 0: ns Callbrate Locatlon: wnmswvia (A1) Q: 05
Callbrate Date : 9.Dec.24 High Volume 1D : RYG_FS0397 Calibrate Date : 9-Nec-24 High Volume 1D : RYG_Fs0100
c No: €091 224-RYG, FS0397 High Volume Model : TE 5000% CallbrationSheet No: C.091224-RYG F50400 High Volume Model : TE-5000%
CallbratariD: RYG, 50705 High Volume S/N: st Calibrator 1D: Ay, Fsiz0s High Volume /N : sén1
Calibralor Model : TE.S0z8M Callbrator Slape : 195561 Callbrator Model TEE0zy Calibrator Stope : 095561
Calibrator S/N: 1166 Calibrator Intercept : 002266 Callbrator S/N: 116k Callbrator Intercept : 002266
Test No. Dexatly Qa FzChart Linear Regression TestNo. Deka il @ 1 Chart, Linear Regression
(imch) (m*{min) (CFM) {imeh) {m®/min) (@M
1 10 0912 32 Slope: 395208 1 1 0912 32 Stope: 35,8951
2 22 1006 36 Intercepl: 37595 2 22 1006 36 Intereepl ; 05319
3 26 ipse 10 | correlation Coefiiclen : 09984 3 28 1132 40 | correlation CacMictent : 09991
1 12 1209 14 4 34 1246 I
5 3y 1315 18 % 10 1349 8
1ieR) | I nER)
654 - = | | 654
|
|
|
| | |
¥=39527x - 37595 y=35B95¢-0.5319
|
|
00 . — 00 =t - — - |
a0 15 o0 0% 10 15
Qa (m3/min) Qa (ma/rmin)
Satcha P. st s Satcha P. st 5
Calibrated by cha P y 1k Calibeated by alcha P Approved by :

(MrSatcha Phetsivaeng )
KYG-Fleld Services Scientist (3)

(Mr. Supot Salamich)

RYG: Field Services Section llead

FORMNO:F D6-074  REVISIONNO:2Z ISSUE DATE: 20/11/23

{ MrSatcha Phetsawacng )
RY¢rFleld Services Sclentist (3)

(Mr. Supot Salamteh)
RYG- Field Services Sectlon llead

FORM NO_F 06-074 KEVISION NO22 ISSVEDATI 20/1122




High Volume Air Sampler Calibration Worksheet

Project Site: AWHA Ravong 36 Company Limitcd Barometric Pressure (mm Hg) : 7556
Fadwgyr (Wik 1 duusaui
Callbrate Location: SruRuzIIwE) (A2 Q: 305
Caltbrate Date: 9-Dec-24 High Volume ID : RYG_F$0161
CallbrationSheet No.: €-091224-RYG_FS0181 High Volume Model : TE-5170D
callbrator ID: RYG F50205 High Volume /N : 5334
Callbrator Model : TE-50284 Calibrator Slope : 152567
Callbrator S/N: 1166 Callbrator Intercept: 003613
TestNo. Delta H 0¥ Qua L Lincar Regression
Inch {m®/min) (CFM)
> 28 11198 42 Slope:: 37.3997
Z 34 12302 46 |imtercept: 00543
3 0 13313 50| correlation Coefficient : 09999
4 a8 14549 s4
s 54 15410 58
ticm)
5541
|
| v=37.4x+0.0543
|
oo * —
oo 05 10 1s 20
Qstd {m3/min)

St

{MIr. Supot Salamtch)
RYG- Ficld Services Section Head

{ Mr.Satcha Phetsawaeng )
RYG-Field Services Scientist (3)

Calibrated by Approved by :

FORMNO:F0G-073 REVISIONNO.2 ISSUEDATE 20/11/23

High Volume Air Sampler Calibration Worksheet

ProjectSite: WILA Karons 16 Comspar Lmited Barometric Pressure (mm Hg) ¢ 755.0
T
Callbrale Location : svusurzed) (A7) 0: 05
Callbrate Date : 9-ec-24 High Volume ID : BV FS0192
CallbrationSheet No: C.091224-RYG FS0192 High Volume Model : TE 5009X
Callbrator ID: RYG.FS0205 High Volume S/N: 131
Callbrator Model: TE-50261 Callbralor Stope : 095561
Callbrator $/N: 1166 Callbrator Intereept : -0.02266
G DeltaH 0 o 1: Chart ——
{inch) (s frmin) ()
1 16 0862 32 | giopes 30,0015
2 20 0961 36 Intercept 04690
£ 24 1050 10 | Correlation Coeficient : 09966
fl 30 un 4
5 36 1201 18
1{cAv)
654 -

= 38,002%- 0.469

00 05 10 15
Qa (m3/min)

Satcha P.

{ Mr.Satcha Phersawaeng ) (Nr. Supot Salamich)
RYG-Field Services Scientist {3) VG- Field Servlces Sectlon Ilead

Talfhraled by Approved by :
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o
Sartorius (Thailand) Co., Ltd. Q
T 410, eral
NSCTISITIS 17025
’/’ J CAUBRATION 0426
SEG incaie
[l IS of calibration

Model Number:  LA130S-F — Caertificale No, : 24BCI0068 .
Description : Analylical Balance Issued Date:  Friday, February 23, 2024 ~
Serial Number: 25409664 No, : 229198
D Na.: RYG_ENCOD1
Manufacturer : Sartorius Page No. :

Customer Name : ALS Lal

Calibraled Piace : ALS Laboratory Group (Thadand) Co., Lid.(8

Sartorius (Thalland) Co., Ltd.
129 Rema % Road, Hueykwang. Huaykwang, Banghok 10310
Tel +66 2643 8381-8 Fax +88 2643-8357, e-mai: servica (haland@sarmorkss.com

Ceriit

SARTORILS
J@,@ﬁ} of Calibration

Model Number:  LA1308-F Cerlificate No : 24BCI0058 . Fa
Dascription : Analytical Balance Issued Dale:  Friday. February 23, 2024
Serial Number: 25409664 Reference No. : 229196 =
ID No. : 'RYG_EN0O01

Sarlorius Page No. : 20f2 =——-=

Calibration Results : Without Adjustment

616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng. Rayoeng 21140, Thalland.

Callbraled By : Mr.Chonchal Inthana o i
Calibration Date : Thursday, February 22, 2024 Procedure No : This calibration was conducted by
Using in-hous

Based on UKASILA 1

Mstrological dale : Ambients Conditions:

Capacity : 150 g Readability : 0.0001 g T g 23.6°C E3 50°C
Humidity : _540%RH _ * _10.0%RH

Reasons for calibralion Pressure *

[ New Insatiotion  [[] Service { Repaired Re-calloration/ Mblntenance Equipment Condition: [DGood Operae [ Far

Measurement Method UKAS Publication Ref :Lab 14
The measuremenl uncertainly stated is the expended uncenalmy which is obtained from the slandard uncertainty multipiied by the
me(h'z)lﬂmam . i with the Guide 1o
in [ﬂUM) The cakbration umﬁ:m cocuments ihe mlﬂ National Swandards, which
the uniz of ecodi System of Unlts (51 Repert of To'erance came form list of
Sartarius Melrological Specifications,

Traceability:

Modol Numiser IM B lTrloeuﬁl'g Catificate No. Due Date
YCS011:522:00 st won: et 13- 5000 E2.YOSOT-522.00 'res |M23081875 23-Aug-2025
DHSH 1845 | 23-Acg-2024

This cartificate relats and apply his aguipment only.
“This certificate may not ba reproduced other than In full excepl wilh y
the prior writien approval of the Varfication Operation Division Qs

Sartorius (Thailand) Ca., Ltd, paE=——tl

Mr.chonchal Inlrhana(Technical Manager)

s
T
A
M
P

SOP FM 33 03 February 2022

Repeatability Eccentricity (Off-center loading error)
Y the
Isplaced  roadaut lnauu morl/l ir placad in e
e, s et
axprass reproducid il quantimtively. i measurmmant points (po:lllons defined according fo OIML R76)
(Naminai Value : (Low Load) | 10.0000 93.9938 Nominal value : 50 9
0 g i 1050000 100.902¢  Tolerance 0.0004 g
"10.0000 10
Tolerance . o3 ’
0.0001 g 1 10.0000 100. 0001 Difference
75,9999 100.0000 1 —
Nominal Value : (High Load) % 100000 100.0001 2 | -0.0001
100 g ! 10.0000 100.0000 3 0.0001
ey L =
Tolerance 0000 1000001 T 4, 0.0002
0.0001 g I 5.9398 100.0002 i 5, 0.0000
§.9999 100.0001 6 - N
Slandard Deviation 0.00005 0.00008
Linearity
| The linaarty, 3 crbes the daviali i i in is pe.
Tolerance  0.0002 9
NominalValue | Cenwenscnal Mass Value Displayed Vaue | Devialion Uncsriainty
@ [ o) | @
0.01 ~0.0100 0.0100 ] 0.0000
4.05 0.0500 0.0500 ] 0.6000 .
i 0.1 ©.1000 01000 0.0000 0.00021
0.5 0.5000 0.5000 0.0000 0.00021
1 | 1.0000 1.0000 0.0000 2
= H ! Z.0000 2.0000 0. 0000
5 ' 5.0000 i 5.0000 0.0000
10 1 10. 0000 v 10.0001 0.0001
=20 20.0000 20.0001 00001
100 100. 0000 EEREELE] -0.0001 ~_0.00024

End of Report.

SOP FM 33 03 Febiuary 2022




ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT

Ci Dale 4-Jan-24 Name NOx Analyzer Callbration Date 4-Jan-24 Name NOx Analyzer
Manufacturer Teladyne AP Model T200 HORIBA Medel APNA-370
Serial No. 7238 Equlpment ID RYG_FS0533 Serlal No, ROSKO177 D RYG_FS0483
Calibrator Manufacturer Teladyne API Modad 700 Callbrator Taledyna API Modal 700
Serlal No. 847 Serlal No. 847
Std. Gas Concantrallon (PPM) 55.88 Cylinder No. GNOO27222 Std. Gas C (PPM) 55.88 Cylinder No, GND027222
Cylinder Prassure (psl) 1800 Certified By Alrgas Inc. Cylinder Pressura (psi) 1800 Cetifled By Alrgas Inc.
Certified Date 9-Fab-22 Explred Date $-Feb-30 Certified Date B-Feb-22 Expired Data B-Feb-30
T CALIBRATION RESULTS Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Emor NO Actual NOx Error NOx %Ermror NOx idea) Actual NO Eror NO %Error NO Actual NOx Error NOx %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 101.10 1.10 1.10 1 100.00 28 80 -1.20 -1.20 101.10 1.10 1.10
2 200.00 198,70 -130° -0.65 201.20 1.20 0.60 2 20000 201.30 1.30 0.65 20120 1.20 0.60
3 300.00 296 80 -1.20 -0.40 301.10 1.10 0.37 3 300.00 282.40 -0.60 -0.20 302,60 2.60 0.87
4 400.00 398.30 -1.70 0.42 401,80 1.80 045 4 400.00 398.70 -1.30 033 401.50 1.50 0.38
AVERAGE (%) -0.38 0.52 AVERAGE (%) -0.20 0.61
— XV | =
400 | 400 - |
300 | 200 7 / |
| ,/’-/, |
200 | Jo e -
| /,/'/
100 | 1o
[ / a
4 100 200 300 a00 o 100 200 £ 400
!_. Mesl  ——AcualNO  —8— umm | o ldeal  —a—AclualNO  —8— Ackusal HOx 1|
Callbraled By Approved By Callbraled By Approved By

=i

=Y

(Mr.Jimwul  Sakam ) {Mr.Sarayuth  Jittranont ) {MrJirawut Sakam) { Mr.Sarayuth  dittranont )
Field Environmental Scientist (3) Asgistant General Manager Fleld Environmental Scientist (3) Asslstant General Manager
ALS Laboratory Group ALS Laboratory Group
FORM NO FOOC56 REVISWON MO . ISSUE DATE 02/0412 FORMNO F 06056 REVISIONNO - |SSUE DATE 02/04/12
ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
(& Date 4-Jan-24 i Name NOx Analyzer Callbration Date 4-lan-24 Equipment Name NOx Analyzer
Manufaciurer HORIBA Modal APNA-370 Teledyne APl Model T200
Serial No. TO5HWM41 D RYG_FS0461 Serlal No. 2197 Equipment ID RYG_FS0255
Callbrator Manutacturer Telodyne API Model 700 Callbrator Manutacturer Teledyns API Model 700
Serial No. 947 Serlal No, 847
Std, Gas Concentralion (PPM} 55,88 Cylinder No, GND027222 Std, Gas Concentration (FPM) 55.88 Cylinder No. GNO027222
Cylinder Pressure (psi) 1800 Coartified By Cylinder Preasure (psi) 1800 Certified By Alrgas Inc.
Caertified Dale 8-Feb-22 Expired Date Cortified Date B-Feb-22 Explred Date B-Feb-30
Point CALIBRATION RESULTS Polnt CALIBRATION RESULTS
gl 'al
Ideal Actual NO Error NO %Emor NO Actual NOx Error NOx %Error NOx Ideal Actual NO Error NO %Emor NO Actual NOx Error NOx %Error NOx
2ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100,00 98.70 -1.30 -1.30 100.10 0.10 0.10 1 100.00 99.60 -0.40 -0.40 100,10 0.10 0.10
2 200.00 201.00 1.00 0.50 201.10 1.10 0.55 2 200.00 198.00 -2.00 -1.00 198,50 -1.50 .75
3 300.00 298.70 -1.30 -0.43 302,10 2.10 0.70 3 300.00 297.30 ~270 -0.80 288.70 -1.30 -0.43
4 400.00 398 40 -1.60 -0.40 403,50 350 0.88 4 400.00 396.40 -3.60 -0.90 398.50 -1.50 -0.38
AVERAGE (%) -0.31 047 AVERAGE (%) -0.62 -0.27
r r
[ . | — . pere . Sy
i | 00
400 4
| -
| o
| 300 300 -
| i
| o
| a0 = g 200 _/,.-'
_/-’-'
100 .‘/,. 100
1y S °
] ) 200 300 00 : [ 100 200 300 400
Meal —e— AmINO  —a— Actual NOw | | desd  —e— Aclral NO  —m— Acsuad NDn ]
L !
Calibrated By Approved By Callbrated By Approved By
S Za =i
<
(Mr.lirawut  Sakam ) {Mr.Samyuth  Jittranont ) {Mr.Jirawut Sakam ) (Mr.Sarayuth  Jittranont )
Fioid Environmental Sclentist (3) Asalstant General Manager Field Environmental Scientist (3) Asslstant General Managar
ALS Laboratory Group ALS Laborsrory Group

FORMNO FO5-056 REVISIONNC  ISSUE DATE 02104112 FORMND FOEo8h REVISSON MO . ISSUE DATE 0204112




ALS

MULTIPOINT CALIBRATION REPORT

ALS MULTIPOINT CALIBRATION REPORT
Ci Dat» #-Jan-24 Name S02 Analyzer
HORIBA Model APSA-370
Serlal No. XL29Y858 D RYG_Fs0462
Calibrator Taledyne APl Maodel 700
Seral No. 947
Sid. Gas Ci {PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psl) 1800 Ceriified By Alrgas Inc.
Certified Date B-Feb-22 Explred Date B-Feb-30
Polnt CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.10 -0.90 090
2 200.00 198.10 -1.80 085
3 300.00 299.90 -0.10 -0.03
4 400.00 40320 320 0,80
AVERAGE (%) -0.20
400 /

200

Calibration Date 4-Jan-24 Neme 502 Analyzer
Teledyne AP| Model T100
Senial No. 6060 i D RYG_FS0532
Galibrator Teledyne AP) Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure {psl) 1800 Cerlified By Alrgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
ol
" \deal Aulual Error HError
ZERO 0.00 0.10 0.10 0.10
1 100.00 98 B0 -1.20 -1.20
2 200.00 198.60 -1.40 -0.70
3 300.00 298,30 -1.70 057
4 400,00 399,60 -0.40 -0.10
AVERAGE (%) 0.49
= /
-
00 /’
/
200
100
0
[ 100 200 300 400
—— el —e— Aulual
Callbrated By Approved By

e a

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

=i

(Mr.Sarayuth  Jittranomt )
Assistant General Manager

ALS Labomtary Group
FORMNO FOO-056 REVISION NO - 1SSUE DATE 020412

200 30 4
| —— ot By )
Calibrated By Approved By
{ Mr.Jtrawut  Sakarn ) (Mr.Sarayuth  Jlttranont )
Field Enviranmental Sclentist (3) Assistant General Manager

ALS Labomiary Group

FORU NG FO40% REVISION MO . ISSUE DATE 0210412

MULTIPOINT CALIBRATION REPORT

ALS MULTIPOINT CALIBRATION REPORT
Ci Dats 4-~Jan-24 Name $02 Analyzer
Teledyne AP| Model T100
Serlal No. 1772 D RYG_F50254
Callbrator Teledyne AP| Model 700
Serlal No. 947
Std, Gas C (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psf) 1800 Certified By Alrgas In¢.
Certified Date 9-Fab-22 Explred Date 9-Feb-30
g CALIBRATION RESULTS
Ideal Aulual BEsror %Emor
2Z2ERO 0.00 0.05 0.05 005
1 100.00 99.10 -0.90 -0.90
2 20000 199.60 -0.40 -0.20
3 300,00 297.50 -2.50 -0.83
4 400.00 398.90 -1.10 028
AVERAGE (%) -0.43

G Date 4~lan-24 Name $02 Analyzer
HORIBA Model APSA-370
Serial No. VABFILSH (] RYG_FS0460
C Teledyne APl Model 700
Serial No. 947
Std. Gas C (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure {psi) 1800 Cerilfied By Alrgas Inc,
Certified Date 9-Feb-22 Expired Dale S-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Ermor %Emor
2ERO 0.00 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30
2 200.00 196 80 -1.20 -0.60
3 300,00 296.50 -3.50 =117
4 400.00 398.30 -1.70 042
AVERAGE (%) -0.88
200
00
200
100 =
—— =
-
0 =
o 100 200 200 400
Ideal —e— Autua
Callbrated By Approved By
=47
(Mr.Jirawut Sekam ) (Mr.Sarayuth  Jitiranont )
Fleld Environmental Scientist (3) Asslstant Genersl Maneger

ALS Laborotory Group
FORMNG FOOLLM REVIBION NO . ISSUE DATE 02Oen2

400

/'//
200 /
,--’,/
100 //
.'/”
o b=
o 100 200 300 400
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CERTIFICATE OF CALIBRATION
Fages
MEASUUREMENT ITEM +\Wind Dirrttion Sensor Cotivotion precedare:
MANUFACTURER Nevalp k P
MODEL/TYPE Sevter Wl 02
Data logyer: 110 W5-250L-D
SERIAL NUMBER Sensor: WSD-013
Data loggs- AS789
1D NUMBER RYG_Fs0531
CONDITION AS-RECEWED Useditem 4 purkeics, bigrs
CUSTOMER ALS aboratary group {Thalland) Co, Lid e,
104 Phatthanakan 40, Phatthanakan Ad, Khwaeng Suzn Luang, £
Kl Suan Luang, Banghok 10250 Tharland Traceobly. 3
25 certifieate prow des o tracech g of The
RECEIVED DATE 16 Jan 2073 meaturemey £ 1o recsagniced the no onal
MEASUREMENT DATE £18Jan 2023 stondz =5, @nd 1a real ratan of the ritermar zral
ISSUE DATE £20)an 2023 system of ura1s (Si} 1t g the NIVIT fevionst

Metrotos inst ture ¢f Thz tand) vio Cernficate
ENVIRONMENTAL CONDITIONS: ; mumbis DA 0243 22

#emsicat gangition In the 'aboratory are as laflow. 1

Tidigarai o=l : P
felalive Humidity i950=150 et Hos0d 01 L stunand Lty mcpie by
Atmosghere pressure 1020210 hra covereze focter k=2, Which for & ».ormal
dist i EnesbonDs 1u G coveroye probirt
6foppron ~tely S5 The staadud Lncericmt
PLACK OF CAUBRATION +Eiftel typE wind tunnel of ranalen Associares Co , L, L5 bern deteemuren 11 £énemdane e with the LA

2 “Twatig o of pieastre -t
data bu e i0 the eagieess on af ureesmety in

CALMBRATION CONDITION : Winr tunnel rross-section area’ ! 900 em? measuremen”
W ndrecuon frontal area’ 129 et
Diameter of mount g eige’ . mm
RAluckige ratio uf test ol 0123 8]
Precand tioning +24 Fours at ambient conditions
Measurement Condition /1 The average iues during measurement are (23.6) €, (46 6) XAH and (1034 3] hPa
TABULATION OF RESULTS:
Tae table on neat page gve the measured values. - v
- L
Catbested by i Approved signatory - ‘P A
a1 b 1A® Far g Boonc-zreer

=171 pom Leftsemo S oAl Ceparmen; Mancke

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

Certicate Number

€L013.66

Foge 74 7 Pages

MEASLREMENT RESULTS ©

srie wrd 3ucnon setof was ce ibraled apansl SWNE3NG Fulay ence - er by tomparson nethed. LLng calibral on, We measuienient way eatried ¢ al 25°
intereals 0 clacks se and countercluckn =+ dimetons alter c'fse: aiusiment has been made. he flowr sprad of wind turel Justally 5 m/s} is sepl consiant
weile the sensoris rotaled o cund s vertieal &+ v Tne seulls of 233130 S 35202l ted measurement uncestaities are ezorled in (e Lagle belcw,

Al speed Da 0'n Error b
ms Degree (') Degree ) Degroe (%} Degrae ()
08 0 [l 054
#5000 @ 2 om
Wo B8 -2 071
5 3 5 4
b 135 000 133 2 or
182,500 173 i 074
225000 27 2 07
270000 m ) 07
315000 317 2 074
Remark: r
Ll bt e el it s e e ertal cond tars dur ey vt caliation o4 ) phies

* Directlzn ol standard

" Durctinn & Unit Urder Cahzrution

“*={nel of Ceritigars o Colt

AC Aceredhted roibration loboratory

JIRANATI L ASSOCIATT - COTh 1SD/IEC 17025.2017
NSC-TiSITIS 17025
CAUBRATION 0367

e

L e murghe Air speed meaturemeat lobaratary

LTI TR Coltbrarion services depormient
i

o Cartificate Numbar

&l raratee czm
e 1A e

101365

CERTIFICATE OF CALIBRATION

MLASURTMENT ITIM Cup anemometer Cafibratian procedure:
MAKUFACTURER Novatyx e cremomeer way ol oted g
MODEL/TYRE Sensor WS 02F Stanaare Gir velenty tznsouces ineic 5512
Data logger: 110 WS-250L D it e ‘-:;”‘02-:’:—?1: Ll
SERIAL NUMIBER Sensar: WSD-014 4 :::L{:-'.» i I'-_r':; - i e
Data logeer: ASTHD S0eL 2 aeq The WILCLOO7 e3try 4 (FC 61200
heties i RYG,F50531 131V encryy generaiinn spstuan - Fuit 12
ST AT e i 1 ewer peonnice meatvesments
CUSTOMER ALS laboratory group (Thailand] co_ g eloqricty oradh <3 w3 1oLy, tAceeh 2017

304 Pharthanakan 40, Phanthanakan Rd, Khwaeng Suan Luang.

Wts a6 B Dot bis? - g idelins
Khet Suan Luang, Bangkok 10250 Thalland S

TPraceabiMty,

RECITVIE BATE 6 Jan 7023 "'""""“”;“l‘"‘ 7"”;’7""
= ed the e o

'““;:‘"‘:”" e PO ELTE] 5t 400d, 076 10 teatration of the itcra ol
Lo ;20%0 0003 system cf i s /€Y theough ti.s ST (R

Metroiagy instinute of T ond) vic Cerr
ENVIRONMENTAL CONDITIONS: By or AW 0052 21 Gl LW (e 12
Ambient concition n the lzbaratory are as follow:
Temperature 1230230 ic Uncertalnty of Measurement:
Acialive Humidily 5502150 KRH
Atmesphenic Pressure 1101010 nra

“s1ribut o ERrespONGS (9 0 Covereae orabieliy
PLACE OF CAUBRATION Eilfel yoe wind tunriel of Jiranazee Assodates Co.. Ltd ey 308 B srwaciond x

= g
“Evalvorcr of mecsurenrat
. ) =10 Gunde fc the espression af i ericiaty b
CARERRATION CONDITIONS Wied bunaet cromi-sartn afee Soo gl (PSR CRemmiond cERdied
Wi demetion froptal dees” 100 om' )
Dt of nouriing e’ mm
1 om

Precesenaning 24 hours at amblent condi
Neasurement Condition + Tha mveyage values during measurement are: {23 7) 'C, (44 5) %RH aru {1018 3} hPa

TABULATION OF RESULTS:
The Lsble on nex page give the mews..-rd vatues.

LS

Czibrate » Depasiment Munager

Approved signatory

Cevtificate Number

Page 231 2 Pages

MEASUREMENT RESULTS *

The cup are nometer, war Uncer €' rul 07 {UUM was ersrcise 3t 10 m/z fer 3 mntss ofict 10 ca fcration kel i perlor ied The startlaid s ve == 205 iy
105 /s was LAlZUIALeE by @ standard ai vetac iy tanstucer aid Abave § M/ 16 33 F3fs was LI alec by @ pils Liae vith iy on differental pe
meturabic was incraten 30 i and aUY M restocl 2y ey rEm wint suerel nodle, LUC wab mszalled oL crarer of the lest sect+ The cai tration
£amizd ot under Loth Iung aid ‘alling ale ve <ty 11 this range 2 1 mfs Ie 16 mfs ax cal omation atanal of & m/z The results

sue

oraten ane Bieocl

Teasren‘enl Lacoralnties are repstt i e tabie betum
[ Termg. wend tunnel Tewp, oom Tirer (=]
Amfs) a [mnyfsh Amfs)
0983 04 3 03 [T
2021 N nmn 03 a1t
3084 %0 nwn 0?7 c18
4119 28 nn 02 o018
502 nw nw 02 018
5.99 FIENY nn 02 018
7.08 N80 nmn a1 c2c
818 35 nw 02 ci8
s11 n% nmw 01 e19
10.08 065 0w 0.1 025
11.15 nw nw 02 c21
1214 FitY nn 02 o2
120 nn nn 00 028
1475 ns nw 01 ©27
1523 nw nwn 02 017
1025 ) 0 a: 023
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J 63/ 14 15,67/35 36, Soi Petchhusein?,7/1, Pelehkasem Rd,
Walthapra, Bonghokyai, Bangkok 10600 Thatsnd.
NAC TTel: (66) U2-B6EDE12#13 Fax: (66) 02 B6B0B60 www.jiranalec.com Rt

CERTIFICATE! OF CALIBRATION

109666
Page 1of2

Equipment Name: Data Logger with Temperature
ensor

Manufacturer: Novalynx

Model: 110 WS 25DL.D

Serlal No: A5788

IDN YG_FS0531

Customer Recelved date: 16 Jan 2023
Name: ALS laboratary group (1hailand) Ca,, Ltd. Calibratlon date: 18 Jan 2023
Address: 104 Phalthanakar 4C, Phatlbanaksn Rd., Issue date: 20 Jan 2022
Khwaeng Suan Luang. Khel Suan Luarg, Bangkok

10250 Thailand.

Reference Used During Callbrallon

1.,Standard Temperaiure Probe Model: 5TS-100 AS00.
Serlal No.: 667682-08, Duc date: 23 Mar 2023
2,Digital Temperalure Indicater Model: DTI-1000-A MK
(I, Scrial No.: G71407-00591 Due date: 22 July 2023

Callbration Condilion
Temperalure: 123+3)'C
Relatse Humidity: {552 15)%

Calibration Procedure Traceability
The lemperature calibralion was done by In-House Tre mepsurement results are traceable
calibration method as WI-CL-001 ~ccording ‘o miernational system of unils (SI) Lhrough National

comparison method with standerd dig:tsl temperalure Institule of Melrology Thailand (NIMT) Cerufica'e
indicator and standard temperature probe. The number, TT-0034-22, Certficate number: ER-Q092-
lemperaiure scale use was based on IT8-90. 22

Callbrated by Approved Slgnatory.
T Mr. Sorawit Thachalad
i Miss Jittraporn Lerisemphol

Calibration Deparlment Manager

THIS CERTIFICATE MAY NOT BE REPRCCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOA HEPHOBUCTION HAS
BEEN OBTAINED IN WHITING FAOM THE LABOHATORY.

Ay
e

63/14-15,67/35-36, Boi Metchhusem?,2/1. Pelchhasem Rd, hETETY

7
‘Wallhapra, Banghohkyal, Banghok 10600 Thaitand. /;\‘- —
NAC 1 (66) U2-86B0B12H13 IPsx: (66) 02-HOEDBOL www jirsnalee com et
Cerlif cate No.: CL-006-66
Page 20f 2
Besultof - IZ Without Adj LIV Ih Ad)
Callbration Range; 20-40°C
Eunctior;
This was with sensor Model: HMPSO S/N: T0210901.
Dimension : Diameter 12 mm. Length BO mm,
[mmersion Standard uue
Depth Reading Reading Ercor Uncertainty
{mm) (a e (V)] c
60 20.067 98 -03 0.089
80 25005 248 0.5 0.009
60 30052 295 0.6 0.089
G0 35047 34.3 0.5 0,098
60 40,038 39.3 -0.7 0.088

UUC*: Unit Under Calibration
Tre reporied expanded uncertaingy is based on siandard uncertainly multiphied by a coverage taclor k=2 previding a level of
confidence ol approximately 95%

* End of Certificate %

63/14-15,67/35-36, Soi Pelchkasem?7,7/1, Pclchkascm Rd,
Wallhepra, 3angkokyai,3anghok 10600 Thaitond.
NAC . Tel: (66) 02-8680812113 Fax: (66) D2-8680860 www.jiranatee.com

CERTIFICATE! OF CALIBRATION

Calibrolion No. : RH 06012023
Page | of 1 Poges

Relative humidly win esta logger

Novalynx
Mouwrype 1110 WS-250L-D
Serlal Murbor : A5789
[+] .\a;. + AYG MS083 1
Cuslamer : ALS loboralory group (Thalland) Co,, L1

£ 104 Phallbenakan 40, Phailhanahan Rd. Khwaeng Susn Luang Khel Suan Luang. Banghok
10250 Thailend,

Craviros sl Conddaoer

The messurement was carrler oul in o amblent lemperstuie of (2543)°C. and reiwiice huondily of (50218)%,

M
Unsit UnJu Calibralion (UUC) was colibreled by companson method wilh slandard Iherme hygrometer In the humidity gen-
ereted chamser 1o delerming the orreds

werd Methed

Traceabltity:

This instrumenl was colibrsled using standard equinmen| whose accuracy ia Iraceabilly (hrough Nalons: Irsltule of
Slandarus snd Teconology lo lhe internalional syalem of units (S vie MCS Caltrolion, Inc, Cerificole number:
20314-101. Due dale: Mar 14, 2023

Meoausement Dale : Jan 1B, 2023
Issued Date . Jun 20, 2023

Measuremeni Resulls:
This equipmen! was connected wilh Incoor eff quallly probe ond Dicnlayed (WUR) on display. Model HMPOL, Seqal fum-
bei: T0210901

Calibrstion was perfarmed In the range af PO%AH lo 80%RH

i catibral

T salts ©_teprsted in lanie helow
Dztermined Slardsrd mea -0 LUC prasnst Crrar Uncortainty
B (4RH) (%HH) G6AH) #{%RH)
20 2003 180 20 051
il 5024 478 -24 na1 |
B 2019 773 2.9 051
’

Pertormed by
[ Mr. Sorawil Thachatad
Mias Jillraporn Lertzomphol

Apnroved Signatory: . Pzt AR (URPRUEIEN
Wr. Parinya Boancharonn

Galibralion Deoarlmenl Manages

THIS CAIIBRATION REPORT MAY NOT BC HEPHOCEDUCED BXUER| IN FULL UNLCSS PERMISSION IOR RCPRODUC-
TION HAS BEEN ORTAINED IN WHITING FACM THE LABORATORY

M Accredined cohibea* on labarazory .

TEANATI A 0CaT SO/IC 170252017
NSC-TISLTIS 17025
CALIINATION 0367

Jaries fiee 2ies Co it

. e

N N TUNTE e P Air speed megsurement laboraiory
! natac) Canpration servces dzportment

Cortificte Number

CCOLS 66

CERTIFICATE OF CALIBRATION

MLASURTMINT ITEM * Cup aremomeles

MANUFACTURLE  Novalynx

MODEL/TYPE ©Sensar WS-D2FA
Datalogger 110 W5 250L D

Cakbvarien procedare:

SURIAL NUMBIR Sensar. WSD A5830
Oata louger AS9ED

1 MR RYG_F50649

CONDITION AS-RECEVED 1New item

CUSTOMER - ALS Iaboratery gioup (Thaland) Co._ Lid
104 Phacthanakan 40, Phattnenaken R, Khwazog Suan Luang
Khet Suan Lyang, Bangkox 10250 Tha land

RECEIVID DATE

MEASUREMENT CATE

L BATE 20 bm 2023

ENVIRONMENTAL CONDITIONS:
Amblent candron In the laborstory are as folow.

1emperature 230410 c
Relative Hums Ly 55C150 %aH
Almaspher ¢ Fressure 1010110 hPa tc e cenatnty ma

coverone foctur k=2, Wt for 3 racmal
. iriouTian corresporus 19 ¢ coverage probaz v

PLACE OF CAUBRATION e tge g tunnel of branstey Ausdautes (o, 13d of oporligotely 335 Tie stipdarc uncertont
Bt b detenman
‘Fuaiuation of measurem
CALIRRATION CONDITIONS W rd Wanel cross secian acey’ 920 o’ :‘L‘"p‘:ﬂi“’::n"" theierarisig gl Ldraniiyin
Win direction tramal area 10 am’ h
Diameter uf mourting pie’ - mm
Rlackage atlo nl test b o’ o |
Preconditioning 34 houm at awbient conddion

Measurement Condition “The average values durng medsurement e 124 41T, 47 B XRH 20d [1011 5} Pa

TABLLATION OF RESULTS

The tatle on nedt poge give *he ~cka. e alues
- ‘//i >
! {7 (g
Calibrated by | Approwed vigeatory
Mr Soraw o et T - o
T Misy httragorn Lers: rko \ Caliceution Depz-tmerrt Manage!

nm-m swncatiico,

Remeri:

e rrrm-secton atea of the med unast

9e:tud crass section area of dic tesed abjed ldude mavr Ung pive
! amwear o murring prpe

* et

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
1% WRITING FROM THE LABORATORY



01566

Page 3 &1 1 Pager

MEASURLMENT RESULTS *

The cup anemameter, it Uncar Calit: llon {UUZ) s exercise a: 33 m/s 10 5 minutes paor tn eab hraion bewng perfarmed The standard arr vefpeiny 08 m/s
105 m/s was calcualed by 3 standaid air velozity iransducer and above: S m/ 10 30 1ns was calculated hy 3 pilai lube with precivion diarentlal pre ssore
mclecwr 1 was installed 40 mm anr 300 mm reszecrively away om wind naei ne:tle UUZ was imstalled 3¢ center ol the lest secion The calioration was
2rcd ot under hatk Csng and G ung ar velor Ty 0 The £205¢ of 1m/s 10 16 mfs at calioration Interval of 1 m/s The resuits of calibraticn ar= asscaiated
measurement uneertainl s are reporicd i the tavle below

Vt' Temp. wind tasnel Temp. toam = [T 3]
imfs) ra ra i) imh) i)
en EEE) 3843 L] -01 L H
2025 2450 2440 19 031
249499 240 240 25 03
4.100 2134 2840 a0 031
503 243 2440 49 011
61 2432 2440 59 om
EZE] 2a¢0 20 031
414 20 80 031
120 2480 20 031
10 240 9. LEN
2420 2040 10 031
2230 2440 120 031
2614 7440 1a on
2610 2440 us an
2410 2440 151 031
2010 2440 161 22 932
Rematk:
‘e I g ors g

velacity o? standard

Ve ity of Unit Unde Cadbiatior

PHOTO OF CAURRATION SET UP

Celioration =2 up of the cup 31erromeler caloration - the wind tunnel of Jiranatee Assoniales Co. LId The cup anemamele 1l wn may difles fror the
caborated ore Remark Tre 7033 0r cl the SeL R 1 rax UgAS TETT T B i)

Certificate Number |

NAC Accredved calieratian loboratory

BIANATEE ANSQCIAT LS L1 ISD/IEC 170252017
HSC-TISHTIS 17025
CALIBRATION 0367

7125

casr s L RE atllanee Rorgaly At speed meawnement faboratory

£r mration sences deporiment [ |
Certificate Number \
: D 015 66 E
CERTIFICATE OF CALIBRATION
Page 1’ 2 Pages
MEASLREMENT ITEM + Wind Drection Sensor Codbraton poocedune:
MANUFACTURER : Novaiyna The arivad chrve s wrmuvs atn (oo o
MADEL/TYPE : Sensor WS 02FA. Stendont Ratany Encocer model Aadgisrs
Daty logger 110-WS 25DLD DUEH-PI5-U0m om cicix Otubverdun, f [P
SERLAL WUMBER + S50 WSD AS980 Ao priadf Tunne w00 4 ey MRS

Dalalogger ASOBO Wik enevgy pones

1D NUMBER RYG_Fs0643 P poriance e ol e
CONDITION AS-RECEIVED tHiew iten cxorimg el Ins b, AR 20T Wil st 3
customer ALS laboratory group (Thalland) Co. Lid s

104 Pharthanakan 4D, Phatthanakan Rd, Khwaeng Suan Luang, T
Kl Suan Luang, Bangkuk 10250 Thaiand

-
Tt ceovtcatr poviaes u froerebsn f The

RECEIVED DATE 16 Jun 2088 mensurement 1 recogmsedt the nor 1c!
MEASUREMENT DATE 20002010 standords.ang 10 realzation of the mteraatianal
ISSUE DATE n 2023 Systuim of unuts (SI) throug: the NMT INehoro!
Metrology Insitute of Thatiand) wa Cerjicate
ENVIRONMENTAL CONDITIONS: b DAI00d512%
Amblent condit on In the laboratory are as fol ow
fegeeiuie Bessa, Treresontduncenonty o mcsrerct
Relative Humidity 550£150 KRR ” , .
" based w the standurd uncertaunty mutiz d by e
Atrgfsphetic Pressun H01EET0 hpa coverage factor ke2. W ch, for o anrmal
GiBtrIbu an Lorrespond: o u coverage probutiity
of apprasmotely 05% The sandard uncertointy
PLACE OF CALBRATION Eiftcl type wind Lunncl of Jiranatee Associates Co , Ltd has been determinea i necordance with the GiltA
Fuunuatmr of meoutement
Gide 16 (e expressian of unrerTary in
CAUIRRATION CORTHTION Wind Wanel crass section ares' 90 om’ measurement
Wia direction frontal area” 129 am’
Dlameter of mauning e mm
Rluckage fain of 1est abrcl” ola3 [}
Precassianing 24 “ours al armbient condilions
Measuremest Cardrase « virage wakues Gunng st emnesd arc (1 IFC, (67 50 WIS and FI010-9) W74

TABULATION OF RESSRTS,
Tha Tatee 6 AERT PIEE EIvE The Mectercd vales

T —

Callbrated by J Agpeoved Bpratony
210+ Sarawt Inathotsn L Wt Parinya suvnicraraen
I s Jetrapam ! erbompl N (\( Colibration Depariment Minage:

JRARATE At apys g,
—_—

Remirk:

e 1 G e DA Dt L

¥ bropectac crm-tecon rea of 1 tered obect Inc ude mourting alpe
! Dartw ¢* mounorg e ac

ferctnt

THIS CERTIFICAI E OF CAUBRATION MAY NOT BE REPAODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BLEN OBTAINED

IN WRITING FROM THE LABORATORY

Certficate Number

C0-015 56

Page 1ot I Pages

MEASUREMENT RESULTS >

The wind direction sensar was cal brated aganst standard rozary encoder by camparison methed During talbralion, fhe measutement wan carned out 41 45°
mtenval i ciackw v and wounterclatkwie directions after aftaet adusiment has bren made T flow speva ol wind tunnel {ususlly 5 m/s| 1s kept constant
while the sensor 5 satated around its vertical axis The results of calibration and 2ssotiated measuremen uncentaintiss are reponed in the table below

Air speed D' [ [ U k=2
m/s Degree {°| Degree [°) Degree (9) Degree [°)
0000 0 o 10
5000 43 -2 10
90000 87 3 10
- 135009 133 2 10
180000 180 ° 10
o a2 1 10
270 00D 272 2 10
315000 318 3 1o
Remak
Catbriuon tort trm place

e ol ylardied

Divecton st Lnder Cabeanse

***Eind of Cori¥ficate of Colibration®**

FT——
—

63/1415,67/36-36, Soi Pelchkuzem?,7/1, Melchkasem Nd.
Wallhapra, Banghkokyai, Bangkok 10600 Thalland
NAC Tel. (66) 02-8680812H13 Fax: (66) 02-8680B40 wwwjironslee.com

CERTIFICATE Of CALIBRATION

Ceruificate No. . CT 025 G&

AL 2ol 2
Equipment Name' Data Logger with Temperature sensor
Manufacturer: Novalyns
Modal: 110 WS 25DL D
Setial No ' A5280
ID No.: RYG_f SUB49
Customer Received date: 16 Jun 2023
Name: ALS laooratory groug (Thaitand) Co., Lid Calibration date: 20 Jun 2023
Address: 104 Phaithanakan 20, Photthanakan Rd Issue date: 22 Jun 2023
Khwaeng Suan Luang, Ihe: Suan Luang, Banprok
10250 Thallarc,
Reference Used During Calibration Calibration Condition
1.81andard Temperalure Piobe Monel. STS-100 A5Q0. Temperature (23+3)°C
Senat No: €67622:09. Due dats * 28 Mar 2024 Rele! ve Humiomy: {(55x15
2.Dizital Tempe: aure Ingicalor Modie: DTIL000 A MK
Il Serml No, 371407 00591 Dur aate 22 july 2023
Calibration Procedure Traceability
The lemperature caliviation we s done by In House The measurement resuls @e lraccable 1o Wi
calbration  method WICLO01 according 1o nlermatonal syslen of uni's (S thiaugh Nahoal
companson method with standard dip*al 1emperature Insttuse ol Metrology Thailand (NINT: Certificale

and  slandard  temperature prebe. The numbc © TT.0038-23. Certificale numiner ER-D092-
v on ITS 80, 22

Noted: Tne certificate is v J enly ta tve nem caktratea on dare and place of calibratron.

-

T i

Callbrated by Wostove Signatory: ?

1 Mr. Sarawit Thachz ao ¥ tar. Faninya Boonenarocn

£ Miss Jiraporr Lertsoniphol NRC Calibration Deparnicnt Manzger
M5 Ruangump: Phoommit | jwasats assenatis oo,

Tris BESNCCATC MAT NOE Bt BUPROCEHUCED EXCERT IN PULL UR BSS FLIMISSION 1°0H FIEPSOOUCTIDN HAS
HOCN OBIAINCE 1N WRITING FROM THE LAHORATORY



63/14 15,67/35 36. Soi Pelchkasem?7.7/1, Pclchhasem Rd,
‘Wallhapra, Banghokyai, Banghah 10600 Thalland
NAC Tel: (66) D2-8680812#13 Fax: (66) 02-8680860 wwwiiranalee.com

Result of Callbration;: ¥ Without Adjustment [ with Adjustment

Calibration Range: 20-40

fon:
This was

C

Ce vhica ¢ No,  LT-025/86
Fage 2012

with sensor Model: HMPB0 S/N: v1920214.

Dimension : Dlameter 12 mm. Length 80 mm,

|mmersion
Repth
(mm)
70

70

Standard we
Reading

{c) [}
20.057 200
25051 212
30044 208
35039 348
40,034 397

UUC* = Unit Lnder Calibrz ion
The reporled expanded uncerianty 1s based on standard unceri aly multiplied by a coverege factol k=2
providing a level of conlijence of approx mately 95

% End of Certificate %

]
NAC

HRARATE ASOSTATES E6.

Extor Uncertalnty
el o
0.1 0.09¢
-0.2 0.099
-0.2 0.082
-0,2 0.099
0.3 0.099

63/14-15,67/35-36, Soi Petchkasem?7,7/1, Pelchkasem Rd,
Wallhapra, BangkohkyaiBengkoh 10600 Thailand.
Tel: (66} 02-8680812413 ax: (66) 02-8680860 www.jiranalee.com

J
NAC

CERMFICATE OF CALIBRATION

Calloration No ~ AH-08062023
Poge | ol 1 Pagec

Meusuremenl New : Relalive hunudhly wilth dala Logges

Manulacturer Novalyna

Model/Type 110-Ws 25010

Seriml Number #5980

T No AYG_FS0649

Customer : ALS laboralory group (Therend) Co. Lt

104 Phallhonohan 40, Phatthanaken Rd., Khwaeng Suan Lusng Knet Suan Luang Banghoh
10250 Thaitand.

Environnientel Candition
The measwrement was carned oul in an AmbiEnl (emperalure ol (2513)°C, and retalive humi ity of (50115)%

Measuterment Methae,
Uit Under Calibration (UUC) wes cslibreled by comparison melhod witl slanderd chilles miror hygromeler modet 1860~

4 in he humidily generaslor chamber lc deletmiac Ihe eno:s

Tracenbillly

This inslrumenl was calibraled using slandard cquipmenl whose eccuracy is (ruceability Inrough Natlenal Instiluls of
Standards and Technology lo the inlornalional svstem of unis (SN) wia MCS Calbration. Ine. Ceclihcale number. 20026
60). Due dale: Sep 26, 2024

: Jun 20, 2023
Jun 22, 2073

Meysuremenl Date
Issued Date

Measurement Hesulls

This equipmen! was wonnecled wilh Indour ui quelity probe end Displsyed (UR) on display. Moutel HMPOO, Secsl num

ber V1920214

Callbrution wes performed in Uie range of 20%A11 1o BO%AM

\ ate_seposted in Intle Balo

Dandard
%R

Pertormer by
O #4r. Sorewit Thachatad
(£ Miss Jitteaparn Lertsomplol

Mr Pannya Bonnchatorn
Calibraton Deparimenl Manager

1 Mics Ruangrumper Phoamemit

THIS CALIBRATION REPOAT MAY NOT BE AEPROCEDUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODUCTION 11AS
DCEN OBTAINGD IN WRITING FNOM THE LABORATORY.

NAC

HRAN A L ASSOCIALLS O

Accredited calibration faboratory
LRI, ISO/IEC 17025 2017
NSC-TISHTiS 17025
CALIBRATION 0357

Pressure measurement loberatory
Coftbrateon services department.

CERTIFICATE OF CALIBRATION

Certificate Mo <P 005 66

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

+ € ital baromater

Novalyna

:Sensor. 110 W5 258F

Data fogger 110-W5-25DL-D

:Sensor Bir ASIB0

Cata logger ASD8D
AYG_F30649

: New tem

ALS laboratory group {Thalland) Co, Ltd
103 Phalthanakan 40, Phalihanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang.
Banghuk 10250 Thailand

16 1un 2023
201un 2023
201un 2023

CONDITION OF THIS RESULT OF CALIBRATION:

i Reference Standard Instrument
in

ment Model Serlal No

Trarsoucer cPG2500 41001260 MP-0205-22

1 Calibration clion lor calibration sequence €

2 The UUC* was installed in vertical orientatior abave relerency

1 Calibration condiiens.

4 Condition
Pressure transmitt g medium
M{20°C, 1 bar}
Ha »

tame

Pomy
5 The cortificate s vald nn y 1o the rtem

Calibrated by:
FI- Sorawit Thachalad
01 M Jitwraparn Lertsompaol

[Z Normal [ asnormal

11010410} maar
<alibrated on date and placr of calibration

 ——

FRANATE dsaneranss I

Certificate No

Page § of 2 Pages

Calibration procedure:
e PRI FEWENINAN Wt oo By b
cothraton method as Wi-CL023

aicarding to comaareon methed with gia!
pressune sabbrorer dases on GaD. 2
Troceabity:

The meas

0l yridem g whith IS
41 {Matiana! Metralogy In
The'and} e Certihiale number, M2 020

The peporied unsertan?, besedong

Stand g wtert, m; Led by 0 coverage
-2, provia g ¢ levei of cenfidence of
approximately 954

Dyt Date
102 D

~dard wstrument and center of DUC® was usrc as the raference Irvel

Approved gnatony

M+ Parinya Booneharcen
Calibration Department Manager

N5C- TISI- TI5 17025
CALIBRATION 0367

JIRANATUY ASSQCIAT S £

Certificate Na. CP-093 66

MEASUREMENT RESULTS
CAUIBRATION IN THE RANGE OF

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

IK WRITING FROM THE LABORATORY

NAC

Accredited calibralion laborotary
1 ISO/EC 27025 2017 G
e NSC-TISTIS 17625 NSC - TIS! - TIS 17025
e CALIBRATION 0367

Veritruz s Sarsbckon
10T s Pressure megsurement (aboralory

Cal trotian services department

CERTIFICATE OF CALIBRATION

Page 2 012 Pages

Without adjustment 3 Wik adjustment

950 mbar Lo 1050 mbar

The results of cziibration and associated measurement uncertainl =5 are reported in (he table below

vucr | Error Uncercainty (k=21
{mbar) Imbar) | {mbar)
n508 0o Cua

4704 04 06a

4903 0.2 045
RILURY [ €37
10298 £.) 050

0.73

To convert the resull1n reaort unit to Pa should be multiply by 100

*End of certificate®




Coenficane Number

j CL-0L8-66
NAC Aceredited caldraton laborotory Sy

HRANATL L ASSOCIATIS G i 150/1C 17025:2017 ke f T T =
NSC-TIS) TIS 17D25 P —— s
Iranatre uaziates Ca Ld CALIBRATION 0357 R e Z Page 2l 2 Pages
O34 10 6771530
Peirhbazem /172 %0 WaTraiaa Barg b At speed meosurement lodoraiory
Bor@e L 19C0[Thar andi Colitwatlon services depariment

s
To S IERT Certifcate Number MEASUREMENT RESULTS
52

The cup anemameser, Uit Under Calibration {UUC) was exercise 43 10 m/s for S minutes piul o cabbrabion beig gertarmed Thie sta ear¢ o velooty 0 5 1nfs
CL-018-66 15 € is was carukiled by 2 standard air veloaly Uansducer ano asave 5 m/s 10 30 m/s was caiculated by 3 pilct lube with preciis d Herental gressure
. eter v howa - sialld 40 mm and 300 mm resarclively away from wind tunnel nozze, UUC was installed al zenter af ne festsecton The calbration was

CERTIFICATE OF CALIBRATION R o110 0uL uder bl g a1 aling S VAIOFLY 1) e Tange 3/ 0 16 s 3 TSR AT L mfs The e et ane asoaied

Vrek cre www jrarate

Pane Loj2 Pages, Yed Temp wind tuancl Temp. room Ve Trree Uiy
tenfs) r imis] imis) smfs)
[E3] o8 22
MEASUREMENT [TEM : Cunanemometer Caiibration procedure 2038 18 02 016
MANUFACTURER Novalynz The cup anemameter wos coho med caainst 3044 28 02 (1]
DEL/TYPE Sensor WS-02F Stendoro air vele='ty ireniducer moar! 3455-12 4147 38 RE] 019
Gata logger. 201 Ws 2516 Pitol tuke with precuion difyeren:io! pressure 500 49 01 018
SERIAL NUMBER. Sensof: meter madel DPPA2500 ir an chuse lu'gze nof sop 59 a1 018
Eifettypr wind tonced wth 960 un’ rion fevt
Data logger AS369 section area The Wi 07 bovst e J£C 61406 704 (L) o 048
(0 NUMBER :RYG_FSD411 12.1, Wina energy generc'am systems ~ Fort 12 56 8.0 0y 018
CONDITION AS-RECEIVED Used Wem 1 Power  performence meusutervmls  of 91 9.0 01 015
CUSTOMER ALS labaratary proun (Mhalland) Co,, L1d electnety producing wind turbines, March 2017 1007 100 a1 013
104 BSUIC LUAFE,  way used ax o catibren - g lriine 1123 110 2.2 0120
Khet Suan Luang, Banginﬁ 1az>nn.nnam: 1213 121 01 030
Poceabifity: 2 131 -0 022
RECEVED DATE 37 1an 2023 Ths cernficate @ vices 2 mceat o] ine 1425 140 02 0
TAERSUREMENT Do o meg:urement (0 recaanized tne ac: saal 1524 151 2 025
JSSUE DATE 0Feba0es slandards .. < 10 sealizatior of the itesnational 1628 50 03 024
system of units (S thraugh the HIMT (Notiona
Melraiagy inshitute of Thmlnmﬂ via Certificcte y
ENVIRONMENTAL CONDTTIONS: M nber MASD052 21 ana MW-0066 27
Ambient conaition in the laboratory are as follaw Colbratresissaycoun o e exied i ances i & g Lok clace
Temperature 230430 C Uncertointy of Measurement: Ve oty of Wandac
Relative Humidity 5509150 KAK The sepoted uncertanty of measurens nt n

Ve oz gof unit ibrat
Amospheric Pressure 101010 s based or. the stondard uncerte y muo g0 by Eokg ehnilunser G braion

coverage forto k=2, W' h for o normal
dumbution caresponds o ¢ coverage prob by
PLACE OF CAUBRATION 1iffel tyae wind tunnel o’ hrasaee Assuudss Co., of ugpravmately 85X The wiandard uncertaunty
hos beer determined i occoraunce with the GUM
“Cvaiatior: of messurement
datu - Guide 1a the expre: on of uncerte s ty i

PHOTO OF CALIBRATION SIT-UP

CAUERATION CONDITIONS. Wind tunne, cross secan asa’ 200

L % an measuremenr
Win d rection framal area’ 100 o
© ameter of maonting pios’ - mm
Blotkage Htw o Lesl obyeat” ci H
Preconditioning * 24 hours 31 abient conditions
Measurement Condhlon £ Tha verage values during measurement are (23 8) °C. {44 E} %3H and {101€ 3) hPa
TABULATION OF RESULTS:

The Luble an nect page gve *Fe mcasured vaiues

Calibrated by.
RIMr So-aw? }ig-hatac

+ ainya gzancharoen
LI Misy i sagn i Lartsmphe) &

o e

1 Mamage

L “he cup anemameler showr may diftar horr the
Resvarn

R celibrazed ore Remark The prosoTon a*The sel ua e e 1o il
Peuriin croM-tactin 4red of the wi~d tunnel
3

Caliaration. set-Le ol Ui cup anemometer mhhvarmr in the. _\r e

" Dlameter of movrmey e
e

This CERTIFICATE OF CALISRATION AY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED
N WRITING FROM THE LABORATORY

Certficale Number

NAC oo

IRANAT [HURRE! ISO/IEC 17025 2017
HSC-TISS TIS 17025 Poge 201 2 Pages

firanales Mvcaciaies Co_Lin CALIBRATION 0367
3116 1€ G730

e o (73 hd Ve ezt b gbdy o Atr speed measurement laborotary s

1065 Ina andy Cnlibro’ an sennces deparment MEASUREMENT RESULTS

w4 Centficate Number

R The wind direcliun sensor was talibraled agams slandard rolary encoder bv comparison meinod Dun g calibration, the measuiement was camed 6.t at 45
Lot aca orat - “3eva o ddociw e and counlerclockvase direclions after effset 3 it hun beer made The fow spred of wne wnne' (usually 5 mfs) s kept canszant
Vors e m FUIRE L CLD16-66 - T ity o £l AN A0 NI MRS R0 LSSTLANE £ ArE reparied i b table el

CERTIFICATE OF CALIBRATION A spacd o' [ ror ik

R mfs Degre= {°) Dwgree [ Degree %) Degrer ()
Page 5 of 2 Pages
0000 a o a5t
5000 4 - osi
BALASURIMENT ITEM Wind Direclion Sensor Coltbration pracedure o o K7 -3 ass
BAANUFACTURER Nxvalyny A Srmar Wt oMM S0ans!
MODEL/TYPE Sensor WS-02F b 3 g, 4 500 135000 R o aet
Dota logger 200 WS 2518 U0n on viose textiecien 7 D¥el 180000 182 2 078
SERUAL NURBER Senso. type wind tunael with 900 cr - @evs det or 325,000 n -
- area The WI-CL-COY bused on IEC 61450-12-1 o = 0,68
1 logger: AS369 Wt eneryy generatnn systems — Part 17 1 Tr1 b1y y ass
10 NUSER Kra_Fsuall Power perfarmance measurements vf electoity 315 000 320 5 058
CONTHTION AS-RLELVED Wsed iem produr 3 wed furb nes, tAar b 2017 was useo as
CusTomn AL laboratory group (Thatland) Co, Lid ueotbrat» guith .
108 . Ad, L Remark:
Troceabithy: Cal brat an reschs only ccunt fa the tesied Areumeances and e monts con
s centfieale v ov dey a tracect. v of The ool sandard
RECHTVED BATE measutem i <ungned e o 70 it B
PALASURTMENT DATE o
ISSUE DATE 10 Tes 200%
ENVIRONMENTAL CONDITIONS:
Ambient condruon in the laboratory are: a: follow: .
Temperarure 1230430 S ":"":'f"‘:"::“’"""' |
Relatwe liumd ty 5502150 XRH rh dir End of Cenfrcute of Crhbratian***
Amaspheric Pressure 1010+ 10 hPa
PLACE DF CALIBRATION 1Hel type wind 1unne| of Jiranatee Asscciatss Co, Lic
CAUBRATION CONDITION W nd tunne) cross section ama' 900 ot
Win circction Irental area® 129 em”
iameter of mou-1 g pipe’ mm
Blockage ratin of test object” 0343 |
Precand Lareg 74 ~uuns st gmbient conditions
Mearurement Londtion - INETaET du ues duto o e are 123 97°C, HEI) R and {1611 2] WPy,
TABULATIDN 00 RESULTS J

S —, (—‘—1 .
| , W7
i Aspeaved vipwtony

| Catibyatian Department Manger

Remark:

" Nosze erowsecuen area af the wind tuanst

* oro i sma-section area of he Lestec sgect includs mauring e
* Disre: of mouraing oioe

“rumo 1o

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




NAC

ATLY ASROCIRT I G

Page 10l 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER RAYG_FSORaR

CONDITION AS-RECEIVED New item

CUSTOMER © ALS laboralary group {Thailand) Ca . Lid
102 Phatthanakan 40, Phatthanakan R, Khwaeng Suan Luang,
Khet Su2n Luang, Eangkok 10250 Thallaed

RICENED DATE 116 Jun 2023

MLASURLMENT DATE :20Jun 2023

HRE DATE £20Jun 2023

ENVIRONMENTAL CONDITIONS:

Ambinnt condition in tne Liboratony She 21 197 o

Temperature 1230230 kE

Relalwe Humidity 15504150 b

Atmospheric Pressure 1301010 hPa

PLACE OF CALIBRATION

CALIBRATION CONDTIONS

Precondhioning
Measurement Candftion

TABULATION OF RESULTS
o

Calibrated by
ZMr Sorawl” Thar'.slad
< Miss Jiurapn 5 getsomphol

Remaee
 Noraly rousmuan 140  the g el

bie on hext pzge give Ihe mems red 21 uEs,

Accredied coliveotion labarolory

Oarh 1SO/IEC 17025 2017

NSC-TISt TiS 17025
CALIBRATION 0367

Air speed measurement igharatary
Catti otian services department

Triilienre P

€C014 86

CERTIFICATE OF CALIBRATION

Cup anememeter
Navalyic

Sensor WS-0ZFA

Oata logger: 110 W5 25DL D
+Sensor WSD-ASS78

Datz logger: AS976

Eaffel ype wine unnel of Jiranatee Associates Co, Lid

Wind Wwhnel cross-secvon area’ 500
Win eirecuon ontal area® 100
Diameler of mo-ing 5

8 sckoge g of test obect’ n.111

24 hours at mend cenditesi

8]

Uncertainty of Measurement
segerted unseriants uf menar e

bosed on the stondord uncesteraty mait s 10 by
coveragr factur k=2, Wnich for ¢ armal
Gsiributen corresoonus 10 0 coverage probor Ty
of approvimntely 85% The stardard u=comainty
has been deten « ea in cecordance witn the GUM
‘Evaluolion of measurerment

date Guide o the xprcs - 0 of uncert iy 1t
measrement’

tne average valups dunng measurement are {74 2)7C, (&4 1] %RH and 11011 £} hPg

L pasian assrearrs e

secbor aled ol the
! Qs vt ot mounling pe
=i

PSR p—

Wr Farnga boon

Cabbrauon Depamment tAanager

Certifcate Number

cCou s

Page  of 2 Pages

MEASUREMENT RESULTS *

Tme c-a aner ometer, Un t Under Calibrancn (U JC) was exercise at 10 m/s lof § minttes puor ta calibrauon being performed The sizndard arr velociry 05 m/s
Ir 5 m/s was calculated by a standard air veloty ransducer and s0ove S m/s 1o 30 mfs was calculated by 3 PROI twae wi ) prez sion d7ePa ) oressu'e
metcr which was Installed 46 =m anet 300 mm resgecvely away from wind lunaet azzle, UUE wat mstalied at center of Ihe tesr srchan The canbrawan wae
czrnied oul under bothy g and felh-g ar selucity in te range of 1 /s 1o 16 v1/s 3l caliyabon mletva of 1 mys The results of c2uoretivn anc axiv.zled
Measrement uncerra nties 21 reparted in she Lasle balow.

Vo Tema. wind tunnel Tema. reem Vo [ [
tmh) el rey i) tmfs) imis)
ion M L) a1 axn
2026 LR 19 01 €1
3003 415 3.0 00 LE
2112 40 01 031
503 s0 0.0 031
589 60 e 031
705 71 an 031
B.16 BO a9 031
20 20 -01 031
10.08 10 01 D21
112 1m1 -1 031
1213 122 01 031
1319 132 n.o 0.31
14 22 %1 -n.1 0.3
15.23 151 0.1 031
16,29 163 no 031

THIS CERTIFICATE OF CALBRATION MAY NOY BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
N WRTING FROM THE LASCRETORY

Remark:

Callbration 1esuits ol count i Fse TH41E £ 47 S un T a0t e neT et

A £ A 1 Bt

Vel ool standerd

i o Ui

PHOTO OF CAUBRATION SET-UP

e briem sk up of She €up anemomete cal braber 1 1nG S et of B Assoeates Co. L The cuc anerrontl sloan sy drter um the
catbraec one Femas The propo=ion of tne <el- up < nat - T.-——‘..“,.—u-.

7 |

(6l Catbeation**

**Und of

HKANATL ASwaTys oy

AR M

Fage 1 od 7 Pages

MEASUREMENT (TEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBIR
1B NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
1SSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredied coliation taboratory
1T 1SD/IEC 17025 2017
HSC-TISHTIS 17025
CALIBRATION 0367

it speed measurement Jabarmtory
Catibration services drpartment.

Cartificate Number

D014 65

CERTIFICATE OF CALIBRATION

vird Diteetian Serar

Dala Ioggrr; 110-WS:250L-D
: Sensor; WSD/AS978
Data logger: AS978
RYG_F50548
Firw e
ALS Iaboratary groun (Thaland) Ca., nn

ap,

204
Khat Suan Luang, Banghok mlsnmn:nd

Anbient condirian i the tabarazary arc as follow

Temperature
Relative Humidity:
Azmasgheri Pressure

PLACE OF CALIBRATION

CALIERATION CONDITION

Precanditasng
Measurement Condition

TABULATION OF RESULTS:

B b 2923
30 Jem 2023
30 hen 2003
1230430 c
15501150 %RH
102010 nPa

+ Elfel-rype wind 1unnel ol iiranatee Assotiates Co. L

Wine tannel cross section area 900
Win direction frontsl area® 128
Diameter of mav < 1¢ aine' -
Blackage ratio of test object’ 0.143

24 haurs al smbient candrnions

Callbration pm:ldwe

Mosdrd Retary fncocer model AnRO0NTE
DMDI P35 U0 on close test sectlan ¢! Biffe)
Typr wind qunnel with %) e’ Goss 1€ sectian
@en The Wi CR8 msed on (ET 03450 121
Wind eaerqy generaion systems - Porr 17 1
Power performaace measusement. of electohty
Producing mnd lurbimes, Murch 2017 was used as
aeser pogee,

TmceabliRy:

The certivair provides ¢ ircenbliny o) e

measutemen? 10 ferngnived e natt sl

standard: and to reanzation of the Internationo:

systers of vt (51) thraugh the NIMT (horionat

wvmmw tnsttate of Thavan)as vt oie
b, DA 0L

Uncertainry of Meacuremen:
The renorted uncemointy of mem.uremeat
Dased on the ttacanrd uncemainty mutic ted by o
covergoe factor k=2, Wich far & rormal
dhstubutian casrespunds 1o o caverage peobeti )
of approsimiately 955 The sier oord unzertainly
hos been deten- e 17 Gecordace won the GUIA
“Fuatuanan of measureornt

ertgaty M

the erserisge

he pverage valuss dunng measunment ate (24 3)'C, (48 2) KRH and {1009 3) liPa

The tzb e on next page gve the me2sured valves

Catibrated by
&7 tar Surawn Thachalad
L Wiz 210-apom Lermmehol

[
* scmie ¢rom-secon ares of 1 wind wnel

e T T
‘Rana'm

r’—ﬁ——

NAC

[IEANATE £35NIATES CO.

Pron et s #7wa o e Tt skiwc ine e mec s P

Appenved vignatory f

’r//'f»
Nr Faringa s0onzharoe~
Calibiaian Dep rrument Managet

THYS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
v

N WRITING FROM THE LABORAT

Centificate Rumber

€D 014 65

Page 2 of 2 Pages

MEASUREMENT RESULTS *

Tne wind direction sensor was salibrated againsl stanosrd rotary encoder by coparison methed During callbralion, the measurement was carried out ay 45"
inte~va's i Sotkwise and counterclockwise directions after offsel adjustment has bren made. The Haw speed of wins lunnel {usuaily § m/s] 1s kept canstart
whils 1he sensar Is rotated atound Its ve-tical axis The resulls o* rablbralian and assodatea measurement uncertairhies are rRpored in the cable below

Alr speed Dlue D Trroe [
m/s Degree ') Degrma °} Degree [°) Depee [
(=) o o 10
45 000 a3 -2 10
L0000 88 2 10
000 133 E .
500 135 2 o
180,000 180 o 10
225 00D 226 1 10
20,001 mn 2 10
31%.000 318 3 10
Ramark:
5 tor

* Duetthon of standord

Dt L

s Eabaeatan

#+*gag of Ceriificate of Cabsration®®
E
I IEAKATY AS45C1ATLS £O



o .v"h
P
63/14-15,67/35-36, Soi Pelehhasem7,7/1, Pelchhasem Ad., @5}4 .
Wallhapra, Banghokyai, Banghah 10600 Thailand T
NAC Tel: (66) 02-8680812813 Fax: (66) 02 8680860 wwwijiranaloe com bt

Certfica e Na, ; CT-024-66

Page 10f 2
Equipment Name: D2tc Logyer with Temperature sersor
Manufacturer: Novalynx
Model: 110-WS-250LD
Serial No : A5978
ID No.: RYG_FS0643
Customer Recelved date: 16 Jun 2023
Name: ALS laborziory group (Tralland) Co., Ld Callbration date: 20 Jun 2024
Address: 104 Phatihanzkan £0, Phalthanakan o Issue date: 22 Jur 2023
Rhwaeng Suan Luang, Khe: Suan Luzng. Bang<ok
10250 Thailand.
Referenca Used During Calibration Callbration Condition
1 Stancard Temperaiure Probe Model* STS 100 A500, Temperature: (2343 C
Serial No.: 667682-0S, Duc date: 28 'ar 2024 Reiative Humidily: (552150%
2.0y ‘2l Temperature Indicator Model” DTI-10C0-A MK
\l. Serial N 671407-00591 Due date: 22 July 2023
Callbration Procedure Traceabliity
“he temperalure calibralion was done by In House The measuremnent resulls are lraceable o Ihe
calibration  method 2c WICL-001 aczarding to inzernational system of units (Sh through Nalional
comparscy melhod wiin s andard digilal lemocrature Instilule of Metrcloy Thailand (NIMT) Ceritficale
wmdicalor and  slanoard temperclure  proce.  The number: 7T-0038 23, Cerihcate numbe~: CR 0092

emperalure scale use wes based on ITS-80 22

Noted: The certi'cale 1s vo id onh (o The em calibraled on oa'e and plaze of calibration

2
SIS R
| Approved Slgnatory: . L

M. Paninya Booncharcen

N E\( Calbratinn Depanment Manager
d

[IRANATE ASHOCIATES £0L

Callbrated by
O Mr, Sorawit Thachalsc

7 Mies Jehapomn Leasompnol
T Miss Ruangrumoai

g

HTINICATC MAY NOT BE RCPHOCCDUCCL CXCCIM IN PULL UKLOSS ST SION FOH HEPHODUCTION HAC
BEEN OBTAINCD IN WRITING PROM THE LAROHAIORY

63/14:15,67/35-30, Soi Pelchhasem?,7/1, Pelchkasem RAd.
Wallhspra, Banghokyai, Banghoh 10600 Thailand
NAC Tel: {66) 02:B6BOB12413 Fav: (66) D2-8680860 www.jlranalee cam

Resunof Calpmtion: ¥ Withoul Adjustment (5 With Adjusiment

Callbration Range 20-40 €
Functlon;
This was with sensor Model: HMP6O S/N: V1920213,

Dimension : Diameter 12 mm. Length B0 mm.

lmmersion Standard we

Depth Readlng Resding Eror Uncertainty

(mm) {'c) o o re
70 .20057 200 0.1 0.09%
70 25082 245 0.2 0.00%
70 30045 2¢8 -0.2 0.14
70 35,039 34.8 0.2 0,099
70 40,034 39.7 0.3 0.029

UUC* : Unit Under Calibratior
The reporles roanded uncenainty 1s based on slandard unceranty multipheg oy @ coverey2 fector k-2
proviting a level of confidence of approximalely 95«

# End of Cerlificate W

TSN ATY 430 LaTH L CB,

63/14 15,67/35 36, Soi Pelchkasem?7,7/1, Pelchkasem Hd,
Wetlhapra, BanghohysiBsnghok 10600 Thailand.
NAC Tel: (66) 02-8680812413 Fax: (66) 02-8680860 www jiranates.com

CERTIFICATE OF CALIBRATION

Calivralion No . NIH-07062023
Pege 1 of 1 Pages

Measurement llem Relalive humidily wilh dala logger

Manufaclurer : Novalynx
MadeUType : 110-WS-260LD

Serial Number  AS978

1L No RYG FSUOAY

Customer ALE Ioboralory group (Thalland) Co. Lia

104 Phalthanuhan 40, Phalthenahan Rd. Knwacag Sien Luang, Kha) Suan | vang, Bongnok
10250 Theilang

Environmenlal Condilion
The meeauremenl wes carned oul in an ambient temperalure of (25:3)°C. and relative humisily ol (5011 51%

Measureme

: Method
Unil Under Catibralicn fUUC) was culivruled by comparlson method wilh slandard chillec mirror hygromeler model 1860
3 10 the hunidity gereralor chamber lo delermine the errors

Trucenmility
This inslrurent was celibisled using alandard cquipmenl whose ocrurncy s traceabilily Ibrough Nahonal (nsliule of
Slanderds end Technalogy o the inlernalional system of unils (S vis MCS Calibratior. Inc Certilicale number 20926

601, Dus dai=: Seu Zo, 2024
Meusarement Date Jun 20, 2023
mmpess [,

Measwremend ey

Tis equipment wes connecled wilh Indoor air gualiy probe and Displeyed (UM or ospiay Mcodel |IMP60, Senal num
e VIV20215

Calibralion wae pertormed n Ihe renge of 20%NI) {c 8O%MNH

Tre irsuils of

Determened

502
anan

Perlarmed by

O ai Somwal Thrclisted

B Miss Jwaporn Lerlsomphial
O sy Rusngromps: Phuomr;

Mr. Porinyn Booneharoen
Caliltation Deportuent Matage:

THIZ CALIBRATION HEPOHI MAY NOT BE REPRUZEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCHION HAS
BECN OUTAINGU IN WHIING IHOM THC LABOHATCRY.

Accrecited colibration labarotary
0 1 1SO/IFC 17025 7017
NSC-TISITIS 17025
CALIBRATION 0367

NSC - TIS1 - TI5 17025
CALIBRATION 0367

Pressure measuremen: lobaratary
Calihroton services department

CERTIFICATE OF CALIBRATION

Certdicate Na,

MEASUREMENT ITEM Dnpita: harometer Calibration grocedure:
MANUFACTURER Hovaly The pressure cohtbraton was don= by in
MODEL/TYPE house calibration method as Wi-CL-303

aceording i companicn method with Digz!

SIRIAL NUMBIR pressure catibraior based on DKD-P ¢ ©

1D NUMBER Traceability:

CONDITION AS-RECEIVED The nicasurement tesults are izuccable T

CUSTOMER the inteenatena’ system of uris (1] through.
the MIMT (Notranal Meirology Institute of
Thottand) vio Cei tficaie number. PAP-0205-22
Tre enomted uncertauny is bused on

RECEIVED DATE 16 Jun 2023 stondard uncr Tamty mift + e by o coverage

MEASUREMENT DATE 20un 2023 2. provia ~a a 1evel of confidence of

1SSUE DATE 20:un2023 appeoximote

CONDITION OF THIS RESULT OF CALIBRATION:
1 Reference Starndard Insirement

Instrument Maodel Se1alNo. Cerificate No, Dye Date
Lees [ L] £100126P MP-0205:22 02 Dez 2023

1 Cahbration etlort lor z2htretion sequeace €
2 The ULIC* was nstaller ir vest 3 prieniation above refecerce «2a; = =slrument and center ol UUC* wiis usee as the relneonre lovel
3 Cahbration conditiors
4 Candiion [ Normal L3 abnerac
Preu e srans g A
A 20°C 2 aar) 119 kg/m*
Hyne (55-15)%,
[ (2323)°C

{1010+10) mhar
5 The ceruficate s valio only te the item 341 ted or: date anc place of cal brauon

Callbrated by: RC Approved signatory :
[ Me Sorowr: Thachalac FIANATL AV LATES OO

T Migs Jittraparn Lertsomphal

ta Parinya Booncharoer
Calibration Department Marager

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



NAC

edited ¢ on

JIRANATT L ANSOCIALLS COLLID ISD/IEC 17025 7017 A
NPT ——— NSC-TIS-TIS 17025 NSC - TISI - TI5 17025
CALIBRATION 0367

CALIBRATION 0367

Pressure measvrement loboratory
Cohbrotion services deportment.

CERTIFICATE OF CALIBRATION

: CP-00E 66 Paged

Certificate No

2Pager

MEASUREMENT RESULTS :Z Withant adjusiment [ Wath adjustment

CALIBRATION IN THE RANGE OF 950 mbar 10 1050 mbar

The results of calibration and associaled measuremen: uncertainies are reported n the lable below

sT0 Ty Error I
[mbar) {mbar) (mbar) |
35011 . 9509 08 1
970 10 5706 05
93007 9903 03
101006 10100 w0
13005 102¢ 8 <3
raah 10491 D4 625 -

Nate UUC" Unit Unde- Calibratizn
To convert Lae resull i 1eport unit 1o Pa should be muluply by 200

“End of certificate®

Accredted cakbrarion laborotory
© 1AL I00T
NSC-TISKTIS 17025
CALRAATION 0367

Aur specd measurement fobaralory
Coisronion services depanment

CERTIFICATE OF CALIBRATION

Page 3 et I Pages
BALASURINENT ITEM Cup anemometer
MANUFACTURER Hovalyne . chlens
MODET/TVFE Sensor: WS02F Standard e welnnty transducer mode! §435-12
G s 0 et e st i
SURAL KUMBIR Sensor WSD-AS191 g S N e
Dala logger: AS191 207 baser &
D NUNSBER RYG_T50328 12 1, ving energy generor an spstems - Port 12
CONDITION ASRECEIVED Usec item 1 Power peformance  ~eawrcments  of
CUSTOMER MLS B0 oup (Tramad, Co_11d cleamioiry producing wird furomes, Murch 2017
104 Phacchanakan 40, Phat-hanakan Ko, Khwaeng Suan Lang.  wer ared asa calbrt e gr oeine
Khet Suan Liang, Dangkok 10750 Thatand
Troceabiy:
RECERED DATE 11 A 2023 Tl certute rovides  aceao v of Toe
AT GkTE s 30 maagli recognized the nananol
155 BATE 21 hug 2023 s o i d
Metiolagy tnstitute of Thaiiand) via Certificate
ERVIRORMENTAL CONDITIONS: number: MW-0052-21 ano MW-0055-22
Aembsdenit conet aboratony drc o fabow
Temperature SRR3R0 c Uncertainty of Measurement:
Relztve Humidity 5504150 RH Thr irpaten encertanty of me st
Arasphenic Pressure 1010 10 hee Eased on tne stardard wncerteinty mar - 1ed by ¢

coveroge foctor =2 Which for @ normal
dlstriurun coneiponds 10 ¢ caveroye prababs Ty
of apror malely 954 The sicadard uncertainiy
has been determinea wr acuara-ace with the GUM
“Evatuarion of measurement

PLACE OF CAUSIRATION [itfel type wind tunnel of Jianatee Assoasies Co. Lt

CALBRATION CONDITIONS. Wind tunnel cross section area 500 ot "CakOmOe lo the eapreision of yncerlairiif
Win direction feomal aren’ 100 en” ik
Duamens: of Pt ioe’ - mm
Diozkage =stio of test object’ 0111 £l

Precondhioning
Messurement Conditlon

+24 hours a; amblent candions.
The @ erage valid dorng meastement are [14 1] '€ [44.3] %3H and (1005 Ad) hPa

TABULATION OF RESULTS: —————— -
The tadle on rext page give the measurre alues | | |

Sy
}ﬂ"" S
N /LC Approved signatory - :
m NPty o v
Calibration Depariment Manage-

Calibrated by:
TN Soraws Thacnaiad
Tt 5 Inimapor- Lertsomphial

" Homie romection brew of 1he wind uanel

% puapectm ruas 1action area of the teated objeet include mounang ploe
! Duretw of mourony 5oy

‘pave !

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

LAN A

Jearatee Sxsozut
nes o
Tetniasem 7 271, Re Was
Barbt 1 = 0fThacand.
R )
nsnratsy
Lime - 2c<s Lastin@ypea-alee con
VIRh Gte wenw Jranatee ¢

Page Lol 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMI
CONDITION AS-RECEIVED
cusTOMER

RECEIVED DATE
MEASUAEMENT DATE
1SSUE DATE

ENVIRONMENTAL CONDITIONS:

Temperature
Relalive | lum diy
Atmaspnenc Pressure

PLACE OF CAUBRATION

CALBRATION CONDITION

Precondltioning
Measurement Condition

TABULATION OF RESULTS:

The table on next page grve the measured vales

Calibrated by:
L #7¢ Sorawrt Thaehatao
[ s ttapom Tmitzen ol

Ramaric
" Nona «rag-section ared of (he wind tunnet
f

Accredited caltbrahien laborazary
ISO/IEC 17025 2017
HSC-TUSITES 17025
CAUBKATION 0367

A gpevd messpment ksborsiory
Cathention wermtes department

Cerlficate Number

CWD-004-66

CERTIFICATE OF CALIBRATION

Wind Dlrection Sensar

Novalynx

Sensor, WS-02F

Data logger. 200-WS 2508

Senpt WSD AS291

Data logger: AS151

RYG_F50328

Used liem

ALS laboratory group {Thalland) Co, Lid
104

40, 3
Khe: Suan Wang Bangkok 10250 Thailand

11 Aug 2023
18 Aug 2023
21 Aug 2023

A=bent cond 1o i the Linataisey are a3 falew,
1230430 T
15502150 %RH

Eitfel-type wind tunne) o Jiranater Assoc ates Ca, Lid

Wind lunnel cross section srea' 900

Win direction fruatal area® 129
Dlameter of meunting pipe" -
Blockage ratio af tesl objmt 0.143
28 how o mntest condonn.

Luang

Callbroton procedure:
The winct anertion ser:
Stondard Hotury Lncoder
DMD4 P3-S Uun an close festaection of E-
type wind twnnel wi R

aeea The WICL-00F Daed 0n >
Wind eoergy generotie systems - Port 12-1
Pawer performance measusements of clectriclry
producing wind lustwies, Morch 2017 wos bseo a3
a calibraner godeine

Traceabifly
Thu covt

mearureme a: %0 recognized the notional
Stordards, and (o reat.zotion of the 1lernz v a0t
systee of Un ts ISU thrust thae NIMT (- cuna!
Metrolocy institute of Thaand) - Certificate
number DA 0043-22

Uncenointy of Meosurement:

The reported unzerainty of measarement
boied on the standord uncertainly muniyied o a
coverage factar k=2, Which for ¢ normal
dutnoution carresponds 1o @ coverage probabiity
of aoprosimatrly 95% Te stonoard uncertanty
ho: peen delermance m occordence witn the GUt.
‘Cuziuanon of meosurement

ctoiter

armmen

“he average values dunng measurement are (23 9)°C, (41 2) %l and (1009 3) hPa

NEC

ey

ASTIARE 1A

P
e o e g e

{Hpteemd vgnatony

\
|

[m] ¥

Mi Patiiya bvoncliaiver
Callbratian Depaniment Manager

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

| Certlficale Number

|

CWD 00465

Page 2 of 2Pages

MEASUREMENT RESULTS *

The w nd direction sensor was calirated agains: standard rolary encoder by compansen melhod. Dun-g cailbration, the measurement was earied out al 45
inlervais i eleckase and coumterdockowise diresions after offset adjustment has been made Tne Aow spred of wind funac (usually S m/s) is keat constant

while Lhe sensorIs rotated around fs vertical asis. Toe resufs of assorialed reported 1 the table belcw:
it ipaed [T. [ Ermor U fisz)
mjs Beree ['] Degree {°) Degre= () Oegree )
45000 a2 3 10
52000 87 3 10
13000 133 2 10
E 12 000 182 2 10
225,000 29 4 10
20000 75 5 10
315,000 320 s 10
360,000 L) 1 10
Remark:
b -
“Drezien ol wanderd
i o Eabason

*** ng ot Qerriio o aaaad

|
|
|




AITISTA

THAILAND INSTITUTE OF SCIEN 111 1> TECHNOLOGICAL RESLARCHATISTRI

Request Nu., 21-6740292 MUC No. EEL. BP,  b3/0267

CALIBRATION CERTIFICATE

Subinitied by : ALS Laboratory Group (Thailaund) Co.L td.

Kliet Suan Luany, Banghoh. 10250

Aduress 1104 T A0, P Rel.. Khwaeng [

Callbrated at 2 Llectiical and Electronic Swntards Laboralory, Industrial Metrology and lesling Scrviee Centre.

e, Sukhumvit Rd.. Muang, Samutprakan 10280,

Sof 1C, Bangpoo Industrial

Instrument Calibrated : Ambient Environment

Descriphion : Sound Calibrator Temperature 123-3°C

Manufacturer < Rion Relative Humidily (501 15)%

Model :NC-74 Ambien( Pressure 2 {101,325 = 1.500) kPa
Serial No A417RI21IDRYG_150213)

Stundards used : 1. Digital Function Synthesizer NI Elecianic DF-193A S/N 122037

Fpaom P

ot

2 Measuring Amplifier Bruel&Kjaer 2636 SN 153748~

wa [PA 303A S/N O 2214,

3. Togrammablz Atuemutar lan

4. Digital Multimeter Agilent 34 161A SN MY44005560.

5. Pressure Trmsimuter Vaisala PTR212AD $/N 10650001, 2l Vg
6. Awlio Analyzer Keithley 2015-P SIN4106495,
7. Condenser Microphone B&K 4180 5N 2889871
Calibration I'rocedure: CI-$02-04 based on 1EC 60942-2003; The sound pressure level generated by sound
calibrator under lest shall he measured vy standard micraphone sing w msert vollage rechnique.
This instrument ias beea calibiated against standards maintained at Electrical and Llectronic $randards
1 aboraturs (EEL). which are traceuble 10 the Intematianal Systen of Uns through the Navonal Tustitwe of
Metrology (Thailand)
The mfonnation on aclual reading is atiached herewith and the uneertainty linuts quoled refer (o the
measured values only.
Date of Receipl : 19 Teh. 2024
Dute of Caliliration : 28 Teh. 2029 1 Z\QV

Cifue
56 Frasio

SSTmisirs e
HKATION 017

ATISTA
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNULOGICAL RESCARCITTISTRY
MTC No. EEL. BP, 83/0267

Request Ne. 21670292
The reported expzanded uncertainty is bused upon a standard uncertainty moltiplicd by a coverage
faclor k — 2, providing a level of confidence of appraximuiely 95%.
Nominal Qutput of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acouslic Outpul in dR re 20pPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RN.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncemainty Tolerance limit
Type Level (dB) (dB) {dB) [EC60942:2003 Class 1
172 inch Brucl&Kjaer 4180 94,01 0.01 +0.10 :040dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncerainty Tolerunce limil
Type {Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Brucl& Kiacr 4180 1003.1 3l t 15 +1.0%
3. Tatal Distartion
Standard Microplione Measured Total Dislortion Uncertninty Toleronce limit
Type (%) (%) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.80 = .50 +3.0%
Noie : 1. No adjustment.

2. The calibrator pressure carrection was not included.

3. The microphane volume correction was included at level of 0.16 dB from maf&EL

£

F,

Calibrated by - Approved by ;

N

Yo

(Mr.Weerachai Deechaiyac) (5

el
“1Yo
Electrical and Elvétl‘im.il

Indusirial Metrology and Testing Service Centre

[
§tidabeas Laboratory

Date of Calibration : 28 Feb. 2024

Dale of Issue 1 29Teb. 2024 Ref : 2011267021900719001

5]
)

End of Certilicate

FIMBLMTC02 Res 8

OfieeLaboras Olfiae

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

a51-¢511 S thom Read, Anngbun u, Bongpiud, Denykok 19700 Thalong
Te 46022336320

SITHIPORN

NS T4 B

Enor cul brokangisd - ~harm com v ax i

Cert. No. : ACL24074

Pages 1of8

Calibration Certificate
Equipment : SOUND LEVEL METT.R

Manufacturer : RION

Model : NL-42 / Microphone UC-52 / Preamplificr NH-24
Serial No.: 01122607 1 145554 734373
1D No.: RYG_F80019

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO.. L1D.

104 PHATTHANAKAN 40, PHATTIANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK., 10250 THAILAND.
Location : - >
Ambient Temperature : (23.043) el Hoaton
Pressure : (1013 £3) kPy ‘ ;
Relative Humidity ; (500 £20) Ve @

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Received Date :
Calibration Date :
Date of Issue @

Calibrated by : Nalhakom Pisulpaisan

7 2L
)

( Thanakul Petchurui

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

other than in full, except with the prior written approval of he liead of Calibraton Laboriory

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

<8-451/1 Sinnthor Roud Bongbumn, Eangplua kangkok IC700 Tnallang
iUl EBZ43VI3 Ecoilicaloration@  th phorncom

SITHIPORN;

assccrates

NSCTISITIS 17025
CALIBRATICN £1%4

Cert No. : ACL24074
Job No. : VCG67AC0054
Pages 20f8

Calibration Procedure : CP-AC-0)

Calibration Method :

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

The SLM hud tests (o Acouslical and Elecirical signal lests of lrequency weighting with Anechoic chamber and Reference
Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert, No. Duc Date
Waveform Generulor 33210A MY48017076 LI-0009-23 07-FI'B-24
‘Wasefonn Generutor EERTRL:) MY52302742 EF-0010-23 07-H°B-24
Diital Mullimeler 334614 MYS3220104 EEL.BP 30:0266  13-FLB-24
Digial Multimeler 33461A MY353220076 EEL.BP 200266  13-FEB-24
Diital Muliimeter Jaa6lA MY60024273 CEL.BP 31/0266  14-FEB-24
Prograiminable Atienuator MAT-1070 62100114 LTr-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-F1:B-24
Mecasuring Amplifier NA-42K Al 34560495 AA-30N2-23 14-FEB-24

2. This result of calibration was found accurate as shown on date ond place of calibration Tor his calibrated flem only,
3. This certificate is traccable Lo the inlemational system of unit maintained at ©
3.1 National Institte v Metrology {Thailand).

3.2 Thailand Inslitute ol Scientific aud echnologicul Research (1ISTR),

ZL



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 25 Sinnikorn Raod Rangbumeu fangniug, Eangkok 12700 Thailand
7ol +36 2433 6231 Email calbration@sitphorncom

SITHIPORN =
zssociales i
NETLT 102
CALIBRATION 0194

Summary of Measurement Result ;.

Cert. No. : ACL24074
Job No. : VC6TAC0054
Pages 1 3of8

Uncertainty Maximum-permitted
Paramicter unceriajoly of
(dB)
mcasurement (d)
1. Absolute sensitivity 0.2 NIA
2. Sclf-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weighlings
125 Hz 03 0.6
1000 Hz 0.3 0.6
$000 Hz 0.3 0.7
4. Clecirical signal tests of frequency weigltings
For 10 Hz la 4 kilz 0.3 0.6
Far >4 kllz 1o 16 kHz 0.3 0.7
For > 10 kHz to0 20 kHz 1.0
5. Frequency and tlime weightings at | kHz 0.2 0.2
6, Long - 1erm stability 0.1 0.1
7. Level Tincarity on the reference level range 0.2 0.3
8. 1.evel linearity including the level range control 0.2 0.3
9. Tanc burst responise 0.2 03
10, Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. ligh leve) stuhility 0.1 0.1

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

SITHIPORN, PN~

associates "]

251 4511 Smnuern Road Banghumira Bangphia Bangsok 1170C halland
To 66z 331 Eman catibrationg.ithipherncom :‘::_";“;‘:;‘”:‘
CerL No. ACL24074
Job No. : VCGTACOQ054
Pages  : dorg
Result af ealibration ;.
1. Absolute sensitivity
Reference 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 1est
Measured Value
(dB )
17.0

2.2 The miicrophune of the sound level meter was replaced by clectical signal input device,

Frequeney Measured valug
Weighting (dn)
A - weight 10.8
C - weight 17.0
Flat 22.7

3. Acousiical signal tests of frequency weightugs

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

Frequency Deviation (rom various frequency weighting response curve (dB3)
Leey Flat Coweight | A-weigh Aecapies
Limijis
125 04 0.4 04 i15
1000 0.0 0.0 00 +10
8000 ‘14 -4 13 5.0

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

A51-431f - nthom Read Borgodmr Bangp ue, Eangkok 12700 Thulard
Tol +66 2433 6331 tmail- calibration@sithiphiornce m

SITHIPORN;

associates

4. Elcctrical signal tesls of frequency weightings

Weighting network respanse with relative 1o 1 kHz,

NSO TLTE 1001

CALMEATION D)3E
Cert. Nu, 1 ACL24074
JobNo. : VCETACO054
Pages : Sof8

Frequency Deviation from various frequency weighting response curve (dB)
Fiis) Flan Coweight | Acweight Aerpame
Limits
63 0.0 0.1 0.0 =20
125 0.0 0.1 0.0 -5
250 0.0 0.0 0.0
Su0 0.0 0.1 0.0
1000 0.0 0.0 0.0
2000 [ 0.1 0.0
4000 00 0.1 0.0
5000 0.1 0.1 0.1
5. Frequency und fime weightings at | kHz
5.1 Frequency weightings at 1 kHz
Anticipated | Measured Devisted | Accepance
Frequency Value Value Valae Limits
Weighting. (dB ) (dB) 14D ) (dn)
A - weight 94.0 94.0 0.0 402
C - weight 94.0 94.0 0.0 +0.2
Tl 94.0 94.0 0.0 102
5.2 Time weighting at 1 kHz
Anticipued | Measured Devisted | Acceplance
Frequency Value Value Value Lirnits
Weighting (dB) {dB ) (U8} 1dB)
Fast 94.0 94.0 0.0 £ 0.1
Slow 94.0 94.0 0.0 40,1
Leg 94.0 94.0 0.0 £0.)
6. Long - term stabilily
SLM Display | SLM Display | Deviated | Acceptance
Frequency 3t mitial al final Value Limits
Weighting (dB ) (dR) (dB} 1 dB)
A - weight 94.0 941 01 £03

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

251-451/1 Sinniharn Road Bangbumru Dangpluc Bangeok, 19760 Tha land

Tl -£6 2435 62

Lwail: calibiaien@stiupherncom

SITHIPORN;
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7. Level linearity on the reference level range

Cerl, No. : ACL20T4
Jdob No. @ VC67ACHU54
: Gof8

Pages

Anticipated Measured Deviated Acceptance
Value Value Value Limits
idB } (dB) 1 dB ) [ dB |
137.0 137.0 1.0 =14
136.0 136.0 0.0 = 1.1
1350 135.0 0.0 =11
134.0 1340 0.0 =11
133.0 133.0 0.0
1320 132.0 0.0
1310 131.0 0.0
129.00 129.0 0.0
1240 124.0 0.0
119.0 L19.0 0.0
114.0 1140 0.0
109.0 109.0 0.0 = L1
104.0 10411 0.1 AN
99.0 99.0 0.0 2Ll
940 94.0 0.0 =11
89.0 9.0 0.0 = 1.1
83.0 34.0 0.0 =Ll
79.0 79.0 0.0 all
740 U 0.0 =Ll
69.0 69.0 0.0 i
64.0 64.0 0.0 2Ll
39.0 55.0 00 11
540 54.0 0.0 2§
49.0 49.0 00 111
44.0 44.0 0.0 & 1.1
390 39.0 0.0 =1}
34.0 34.0 uo + L1
30.0 300 0.0 = 1.1

29.0 0.0 =1.1
28.0 oo s 1.1
27.0 0.0 = 1.1
26,0 G0 = L1
250 (1] = L1
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8. Level lineurily including the level range conirol

Anticipated Measured Deviated Acceplance

Range Value Value Value Limits
(dB3) (dB) (d4B) (dB)
Aulo 94.0 94.0 0.0 1.1

9. Tune burst response

"Time Tone burst Anticipaled Measured Deviated Acceplance

duration. Tb Cycle Value Value Value Limits
Weighting (ms) (a8) (48) (dB) (a8)

0.25 1 108.0 108.0 0.0 1.5:-5.0

Tast 2 8 117.0 i17.0 0.0 1025
200 800 134.0 34,1 0.1 +1.0

Slow 2 8 108.0 L0R.0 0.0 1.5:-5.0
200 800 127.6 127.6 0.0 1.0

0.25 1 99.0 98.9 -0.1 1.5:-5.0

SEL 2 8 108.0 108.0 0.0 1.0:-2.5
200 800 128.0 1281 0.1 £1.0

10. Peah C sound level

Number of cycle Anticipated Measured Deviated Aceeplance
n Volue Value, Lepeak Value Limits
fest signal {dB )} (dB) (dB) (di )
Continuous 133.0 133.0 0.0 3.0
One 1364 135.7 -0.7 *3.0
Number of eycle Anticipatied | Measured Devimted | Acceptance
in Value Value Value Limits
tes! signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.1 0.1 +2.0
Positve halfl cyele 1354 135.2 -0.2 2.0
MNegative hall eycle 1354 135.2 -0.2 42,0

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN

451251 sinnthor koo Bangburmry, Gangelud, Bungkol. 10700 Thailana associates j E

Te! 16624338331 Ema. colbraton@sithiphorn.com NSC-TISI T 17025
Eae e - CALBEATCM oFm

Cert No. : ACL24074
Job Ne. : VCG7AC0054
Pages  : Rofg

11. Overloud indication

Measured value ( dit ) Daviated Aceeptance
Positive Negative Value Limils
one-halfeycle | one-half eycle {dB) (dB)
89.5 89.5 0.0 =15

12 High level stability

. SLM Display | SLM Display |  Devised Acceplance
hc'qucncy atinwal ot final Value Limits
Weighting (dB) (dR) (dB ) (dB)

A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on & standard uncerainty multiplicd by coy erage factor & -2

or any value following caleul

providing a lavel ol af i y 95 %

End af Calibration Certificate
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THALLAND INSTITULE OF SC0NTIEC AND T HNOLOGIC AL RESE RCH (1ISTRI

Request No, 21-67:0232 MIC No. LEL BP 1710167

CALIBRATION CERTIFICATE

Subuitted by ALS Lahoratory Group (Thailand) Co., Lid.

Adtress 104 Phauhanakan 0, Phanhanakan Rd . Khwaeng Phaltankan, Khet Suan Luang, Bangkoh 10250

Calibrated ut : i vetrival and Elecironie Siandunls Luboratory. lndustrial Metrology nad Testing Service Centre

So1 1C. Bangpoo Industrial Estate, Sukhwmvit Rd.., A Muang, Samutpranan 10280,

Instrument Calibrated : Ambient Environmeni

Desenption : Sound Level Meter Temperature 31
Manufacturer : Rivn Relative Humidity (50 15)%
Mulel NL-42 Ambient Pressure (10132521 37 kPa
Serial No 00296518 {11): RYG I'S0431) - e
Hinshem F

Micraphone Type L C-52 No h6239
Premph fier Type NI-24 No 31375 ) "_:D_i

. b eating
Standards vsed : g ]

Band Pass Lilter Wavelek 7524 5 N 90010494

=

Condenser Micropiione Bricl&Kjxr 4180 SN 2889871,
Decade Auemiator Ando AL-205 SIN 00464602

w

s

Funetion/Arbitrary Wan elorm Generator Agalent 332204 $'N MY 44042668,

- Digital Fuoetion Synthesizer NI Liectronic lusiments DFF-193A SN 122037

Digital Multinicter Fluhe 85204 SN 4985007,

=

Pistonphone Rion NC-72 S/ 011024436,

>

. Meusiiing Amplifier Briel&Kjer 2636 § N 15374

Dute of Reecipt

Dute ot Culibration

ol RSC-TIS) TS 17028
PITISTR CALIIRATION 0037

THALLAND INSTITUTE OF ©CENTIFIC AND TECHNOLUGICAL Ri SFARCH (1S TRI

Request No. 21-67/0232 MTC No. LLL BP |71 0167
Y. Power Amplifier Briiel& Kjier 2706 S/N 1517650

10 Speaker Tanney Limited. Greal Britain British Patent No. 213300

11 Dignal Muluineler Apilent 344014 SN MY44005560

12 Troprammable Atiencator Tamagnwa TPA-303A §/N 2212

Calibrution Proccdure .

This insltnnent was Dby using calibratioy p I 0o CP-102-02 and CP-102-03, wlich
were based on 1120 61672-3 Electroacoustics - Saund level Meters - Part 3 : Periodlic tests (201 3). These calibration
procedures were related to the electrical and acoustic sigual tesis. The electrical signal test was carvied out with (he
dircel measwrement method. The acoustic signal (-1 wis perfurmed in an anechoic ruom with the cumpurson
measereinent nwthad

Ikas instrument has heen calibrated agains( standards maintined al the Elecirical and Eleetronic Standards

Laboratory

FEL). which are raceable to the International System of Unis trough the National Insiitute off
Metrolugy (Thailand)

Ihe information on actual 1cading is atnched herewith and the ung

ainty limuts quoted refer w thie
ineasured values only .
The reported expanded uncertainty is based upon a siandard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of apmoximately 959,

Drate of Calibration 22281 h 2024 oW




IUTISTR VTISTR AT
THAILAND INSTITUTE OF SCILNTINE AND TECHNOLOGIUAL RESEARUHITISTI) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL R ~EARCHTOSTK) |
Request No.21-6%:0232 MTC No. EEL. BP. 171.4H67 Request No. 21-67/0232 MTC No. FLLBP. 1710167 ‘
|
[ |
1. Absolute Seasitivity 2. Acoustical siganl test of frequency weightings
| Reference Acoustic Measurcd vilue {d13) | Devestn 4 tmant] Uincertamty | Ma " d uneertanny Tiequeney | Deviation fram frequency response (G141 Aecepunce it Vrrcertamay | Maimim-peauitied unceriainy
Signat fal)) Hefoas adjus valuz (UE | Class 2 12d1) fdny nl mcasurement ¢ty ey Awuighs Caeght Flat wlams 2 (2dBY i=dB} ol measaremet (+d{)
| 111,96 [RER [RREY =01 Lo 0.30 N:A 125 «AL.1 n2 0.1 13 045 0.6
Note: The eaternal calibration adjustment wis firstly performed, The internal calibration adjustmient 1000 0.0 0.0 0.0 1.0 0443 0.6
wats thien completed at the display ol 1251 did 5000 -7 7 -7 50 045 07
21, Sell-gencrated noise | 4. Elvctrical signal test of frequency weightings |
2.1 Normal fest | Freueacy |Desration liom freguensy response (dB)]  Acceptance lamat Uncertsiny | Masiemans g y |
Mezamred value Unzertaney Maximum-permitted uncertainty 1 Avaight | Cowight Flst clasa 2 {-dH) {-dm) of ineasurement (=d13)
Ry i=dR1 of measurement (+B) 1 63 0.1 ~L1 0.1 20 0.20 na {
20.2 olo N/A 25t 01 0.0 0o 15 .20 (1X3 l
250 0.1 o0 wo 13 0.20 0.6 !
2.2 The microphonc of the sound level meter was replaced by electrical signal input device 500 01 oo 0.0 L3 0.20 1.6 :
Fregaency | Measarod valos [Lecortonss]  Maximum-peanitied uncertainty 1000 0“0 00 00 10 0.20 0.6
Weiphtimp ian (=dn}) of measurement - itl3) 2 01 0o 01 L0 0.20 06 |
A-Weight 144 10 NiA 4 () 0.1 0o 0.0 10 .20 6 |
C-Weiplu 19.9 (A1) NiA 8 00 o0 A1) [ 5.0 0.20 0.7
Flat LAl NiA
iy Date of Calibralion 4 4q
= Pre—, f
i ' eisers i 4 1 '
1 . i 0 P i . 1 et PrRs . ' ¥
FUELTC
sead Office Ot
Ml

- { t
2MMSTR Crtmanae TITISTR o

THAILARD INSTITUTE O SCIESTIFIC AND TECHNOLOGICAL PSEARCH{TISTRY | : THAILAND INSTITUTE OF SCISTHC AND TECHNOLOGICAL RLSLEARUL CHISTRY i

Request No.21-67:0232 MTC Na, BEL DY, 1710167 | Request No.21-67:0232 MIC Na. EEL BP. 1700167 i

| |

&, Long-term stability I 7. Level linearity on the reference level runpe
Teme Measured Valoo Deviasd vabue Acceprance hmin Uneenainsy Masimom-perminied uncertamity | Anticipased | Mesured Value Desnied value Axceptance lmia P d unce |
By 8} chas 20280 i=dB T muzsurement [=dB) | watuc (di iy idBy wlass 24 -dB) 1=dB1 al mensuremen: (zd13)
Resin 940 | 137 1370 00 K] 030 03
= 0.0 03 0.10 0.1 |

End 9.0 | 15 1360 00 [ 0.30 03
135 1350 00 11 0.30 03
6. Frequency and (imie weightings at 1 KHz 133 1330 0o 1l 030 03
6.1 Treguency weightings at 1 kITz 132 1320 0o ] 030 03
Mesred Vadoe | Devieedvalue | Aceepance hmnt | Unesttaity | Maxumumepermned uncezianty 131 1310 0.0 Ll 0.30 03
Weighting s (B chiss 2207 (2dB) of measirement (+dinn | 130 130.0 00 ] 0.30 03
Aawcight 94.0 0.0 02 020 02 120 129.0 00 [T 0.30 03
Coweight 940 0.0 02 0.20 02 124 1240 0.0 11 0.30 03
Fiat 2.1 0.1 0.2 0.20 02 19 119.0 00 ] 0.30 03
14 1140 0.0 11 030 03
6.2 Time weightings al 1 kHz { 109 109.0 00 11 n.30 03
Freueney | Meowired Vtve | Deviredvabie | Accepunceln | Upsemalary | Mavimum-permined uncertamiy | 104 1040 00 11 0.30 3
Weigating i o class 2 (=dU) (D) al neasurement (11 ' 99 9.0 00 11 0.30 03
Fast 940 0.0 0 0.20 0.2 54 94.0 00 11 0.30 03
Sl 940 0 0.1 0.20 02 I s 5.0 00 [N 0.30 03
91,0 00 0l 0.20 02 4 o on 11 0.30 03
| %9 9.0 Y [ 0.30 03
| & 74.0 0.0 [N 0,30 03

o9 9.0 00 [ 0.30 03 .
61 038 11 0.30 03
0 s90 4.0 L1 0.30 03

|

Date of Calibration 2228 [eh 2024 i a Date of Caliiration 2224 e 2073 6.0
- E——— Pr = = Phe
TEBNTOOED B & "
Cffce Head Offco Chiice




NSCTISI TIS 17028

qTISTA CALMIRATION 00v7

THATLAND INSUTTUTLOF SCILATTELC AND 11 CHNGTOGICAL U S 2ARCIH OIS TR)

Reguesi No, 21-67:0232 MTC No.CLL, BP. 17170167

2. Level lincarity en the reference level range (cont.)

Anvcipoted | Messured Valu: Deviated vahase Acceptancs s Unwertainty Maximum permitled unceramty
value (4R} idny iy elan 2ixdB i-dB) af measurement (- dR)
54 539 0.1 ki 0.30 0.2
49 49.0 0.0 11 0.30 03
H 439 0.1 1.1 0.30 03
39 390 0.0 1.1 0.30 03
34 339 0.1 L1 0.30 03
29 289 -0l 11 0.30 03
28 279 -0.1 L1 0.30 03
] 269 -0.1 Ll 0.30 a3
26 259 -1 B} 030 03
25 248 -0.2 Ll 0.30 03
R. Level linearlity including the level range control
At reference sound level on the reference level runge
Ramge | Anticipated value | Mesuredvalae | Devisted r Uhecriiniy | Maximusmepermitiod uncertaty
{dn) iy valwe (i | clas 20dR) i ol incasureinent (140}
30-130 Y4.0 4.0 o Ll 030 3
Da 23-28 I°eh 2024 7.9
P,
The s . 1
FILOLITC 502 Fev 4
ifice
exe Hine e & T e gl “ s T+ & Lt S B Ut S d

NSC 1ISI-THS 17028

-TISTR CALIBRATION (037

THAILANDINSITIUTL 1 SCIENTIFIU AND TECHNOLUGICAL RIS L ARCH (TISTR)

Request No. 21-67710232

8. Level linearlify including the level range control

At reference level at 5 dB grealer than the under-range on 3 level mnge

Ramge | Aniscipased value Deviad [ Aceepesnce i Uneesesi permitizd
(s o) welue (WD) | el 2 By | (=dm) nf wiensiuement (-dis)
3¢-130 25 250 0.0 L1 0.30 03
9. Tone burst response
Tuse Toncbar Mezsered vatue | Deviared . Timia| 1 | permined uicenamnty|
Diration, Th (rmsh (aR} walue (00 | class2 (xdR) | (=dls) of measurement (zdH}
200 1260 0.0 10 0.20 0.3
Fax 2 105 9 «0.1 1.0.-25 020 03
0.2s 100.0 0.0 0.20 03
200 119.5 0.1 0.20 03
Slow
2 100.0 0.0 0.20 03
Date of Calibration 2325 beh, 2004
v CificesLaboratary e
VML i - ate St B 1 vy £ Diad Chabs
o . g e SarL e T hns
! B Twl SIS L2
e 5 lax i
R . ek A el el e

MTC No. LEL BP. 1710167

KSCTISETIS 17025
CALIDRAIION 0137

THAILAND INSTUUTL U3 SCILNTICC AND THOHNOLOGICAL REST HUITISTR)

Request No.21-6740232 MTC No. FLLBP. 1710167

10, Peak C sound level

Nemher of Arpepatad | Vieasral | Dovesad | Ageeptance bmitf Unconaoty | Maxins-peaminied uncera ity
bt 5l wales (N | vales 1d0) | vabacidB | clas (ST ol mesuremant 42 dld)
Complete eyele 1254 1258 01 10 0.20 035
Positive hall evele 124.4 124.1 03 20 0.20 038
Negative hall cycle 124.4 124.1 -03 20 020 (AR}
11. Overloud indicution
Measured volug (dIH) Deviawd | Avveplan: 1] Uncertuinty | Maximui-permitted uncenainty
| PPasis e une-half eyele Negative one half exele | valoe (B | elaws 20eb izdBi of measurement (24B)
| 1354 1354 0.0 1.5 0.55 0.25
12, High-level stability
Tine Measaial Ihevnased valae Acoepane st Uisertzmty M T [ wmcerts nty
walug (dB) 1dBy wlass 2 (U} ey of measurzmen: (dU)
Hepin 1290
a0 03 0.10 ol
End 1290 |
Calibrated by //7 1 (%//_) Approved by :
SR, Sy N

(Nr. Punnasit Phasingsri)

Electrical and Electranic Standurds Lahvratory

Industri

Dute of Calibnntion 2228 eh 3029 Metrolugy and Testing Service Centre

Daie of 1ssue 20 Fab. 2024 Ref . 201126701240034700}

End ol Certificats %9
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45145111 Sirinthorn Rd  Bangburnry, Bangplud Banghek 10700 THAILARD,
Tel(-2435-86800 Fax0-2433-1679 e-mailcal ithi hp /s ithiph

NSC-TISI-TIS 17025
o

Cert. No. : ACL23320
Pages : lork

Calibration Certificate
Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Mierophone UC-52 / Preamplificr NH-24

Serial No.: 00597167/ 179118/ 87525

ID No.: RYG_FS0437

Condition As Found : GOOD

Customer : ALS LABORA1ORY GROUP {THAILAND} CO., LTD,

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

Jine e ¥

Location ; - 4 REVIEW BY

Ambient Temperature : (230 +3) o« i
Pressure : (1013 =3 ) k¥ GASPROY

Relative Humidity : (500 £20 ) L

Received Date :
Calibrativn Date :
Date of Issue :

11 OCTOBER 2023
19-20 OCTOBER 2023
24 OCTOBER 2023

Calibrated by : Naltkigkorm Pisulpaizan

7,@@7..

Thanakul Petchurui

Approved by :

This

is issued in with the ol TSOTRC 17025 stnndard, may not be reproduced

atlwr than i [ull, exeept with the prior written approval ol he head of Catibriton Laboratory.

QF-TS1 - H-0200664
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Continuation of Calibration Certificate

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
A PR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Nou, : ACL23320
Job No. : VC67ACOD11

Pages : 2ofd
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment wus calibrated by based on JEC-61672-3 (2013) Standard for sound level meter (SLM),

The SL.M had tests 10 Acoustical and Eleetrical sipnal tests of frequency weighting with Anechoic chamber and Refurenee
Standard Instruments,

For tesls results of each ftems were made by observation ol cach Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments

Lnsirument Modet Serinl No. Cerl, No, Due Dute
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
‘Waveform Generator 33511B MYS52302742 LF-0010-23 07-FLB-24
Digital Multimeter 334614 MY53220104 EEL.BP 3070266  13-FEB-24
Digiwl Multimeter 33461A MY53220076 EEL.BP 29/0266  13-Fi 13-24
Digital Multimeter 3461A MY60024273 LLEL.BP 310266  14-FEB-24
Programmable Alenualor MAT-1070 62100114 EF-0011-23 0B-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-2KAl 34560495 AA-3002-23 14-FEDB-24

2. This resnll of calibrtion was [ound occurate as shown on date and place of calibration for this calibraled item only.

3, This cenificate is raceable (o the i i system of unit maintained al :
3.1 National Inslitute oI Metrology (Thailand).
3.2 Thailand lustilute of Sciemific and Technological Research (TISTR).

QF~T812-4-04-020664 W"
7 A ;

Cert. No. : ACL23320
dab No. : VC67ACHO1
Pages  : 3of8

¥ of Measurcment Resull @

permitted
Parameter Puss Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitiviry v - 0.2 N/A
2, Selt-generated noise v - 0.2 N/A
3. £ ical signal (esis of (req Y
125 Hz v 0.3 0.6
1000 Hz v 03 0.6
8000 Hz v 0.3 0.7
4. Elecirical signal lesis of frequency weighlings
For 10 Hz 10 4 kHz % 03 0.6
For>4kHz o [0 kllz v 0.3 0.7
For> [0 kl[z1020 klIz - - - 1.0
5. Frequency and lime weightings at 1 kHz v - 0.2 0.2
6. Long - lerm stability v - 0.1 0.
7. Level lincarity on the reference leve) range v 0.2 0.3
8. Level lincarity including the Jevel rnge control v - 0.2 0.3
9. Tone burst response v 0.2 0.3
10, Pek € sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12, ligh level stability v 0. 0.1
Nole:  PasstFuil evaluation for cach parameter.
will be considercd 1ogether from the ¢ limi1 and the Maxi permitied uncertainly ol measurement,

QF-1512-02-5-0200664

7 AL -

SITHIPORN SITHIPORN ASSOCIATES CO,LTD,

h e CALIBRATION LABORATORY
Continuation of Calibracion Certificate
Cert. No. : ACL23320
JobNo. : VC67AC0011
Puges  : 4ol8
Result of calibiration :.
1. Absolute sensitivity
Reference Measured Acecplance
Acoustic Signal Value Deviation Limit
{dB} (d8) (dB) 1dB ]
93.9 (93.98) 93.9 0.0 +0.3

2. Scif-penerated noise
2.1 Nonnal rest

Measured Value

(dB)
14.6
2.2 The microphone of the saund level meter was replaced by electrical siynal input device
Frequency Measured value
Weighting (dB)
A - weight 1.2
C - weight 17.5
Flat 23.1

3. Acoustical signal tests of frequency weightings

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

Trequency Devialion [rom various frequency weighting responsc curve (dB)
s Flat Coweight | Aeweight s
Limits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 =10
8000 1.3 1.4 1.4 =5.0

QF-184 2:03-014-070064 X/Z; A
< 7
7 / e

SITH
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IPORN  SITHIPORN ASSOCIATES CO.,LTD.
S CALIBRATION LABORATORY

Coutinuation of Calibration Certificate

Cert. No. : ACL23320
Jub No, : YC67AC0011

Pages : Sol8
4. Electrical signal tests of [requency weightinps
Weighting nelwork response with relative to | kllz
Frequency Deviation from various [requency weighting response curve (dB)
(Hz) i Acceplance
Flat C-weight Acweight o
Limils
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 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 20
4000 0.0 0.0 0.0 3.0
8000 00 0.l 0.1 5.0
5. Frequency and time weightings at 1 hllz
5.1 Frequency weightings at | kHz
Anticipated | Measured Devisted | Acceptance
Frequeucy Value Value Value Limits
Weighting 1dB | (dB) idB ) (dB)
A - weight 94.0 94.0 0.0 =0.2
C - weight 94.0 540 0.0 =02
Fla 94.0 94.0 0.0 0.2
5.2 Time weighting al } kHz
Anticipaed | Measured Deviated Acceptance
Frequency Value Value Yalue Limits
Weighting (4D } (dB } (dB) (dB )
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94,0 0.0 +0.1
Leq 94.0 4.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Freguency at initial at final Value Limits
Weighting 1dB ) (dB) (dR) (dB )
A - weight 94.0 94.0 0.0 +0.3

QF-1512-03-04-)2060d

o A -




SITHIPORN  SITHIPORN ASSOCIATIES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23320
Joh No. : VC67AC0011

Pages  : 6of8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceplunce
Value Value Value Limils
(dB} (dn) {dB) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 =11
134.0 134.0 0.0 + 1.1
133.0 133.0 0.0 411
1320 132.0 0.0 2Ll
131.0 131.0 0.0 2Ll
129.0 129.0 0.0 =11
124.0 1240 0.0 = 1.1
119.0 119.0 0.0 =11
114.0 114.0 0.0 =11
109.0 109.0 0.0 =11
104.0 104.0 0.0 =1.]
99.0 99.0 0.0 z 1.1
94.0 94.0 0.0 =]
89.0 BY.0 0.0 = 1.}
840 84.0 0.0 =11
79.0 79.0 0.0 =Ll
74.0 74.0 0.0 =11
69.0 69.0 0.0 £ 11
64.0 G619 0.1 =11
59.0 59.0 0.0 =11
54.0 539 0.1 =11
49.0 439 0.1 + 1.1
44.0 439 Db +1.1
19.0 3859 0.1 =11
34.0 340 0.0 + 1.0
30.0 29.9 -0.1 * 1.1
29.0 289 <01 =+ 1.1
280 279 -0.1 =11
270 2649 -0.1 1.1
26.0 259 0.1 1.1
25.0 249 -0.1 % 1.1

QF-1812-04 010201604
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SITHIPORN. SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23320
Job No. 1 VC67ACO011
I'sges  : 7Tof8

8. Level linearity Including the level range control

Anticipaled Measured Deviated Acceptance
Range Value Value Value Limits
(dB} (dB) {dB) (dB)
Aulo 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tonc burst Auticipaled Measurcd Devized Acceplance
duration, Tb Cyele Value Value Value Limits
Weighting | (ins) (dB) (dB) (dB) (dB)
0.25 | 108.0 107.9 0.1 1.5;-5.0
Fast 2 [ 117.0 117.0 0.0
200 800 134.0 134.0 0.0
Stow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
025 1 99.0 98 Y 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0

10. Peak C sound level

Number of eycle Anticipated Mensured Deviated Acceplnce

in Value Vulue, Lepeak Value Limits

test signal (dB) {dB) (dB) (dB3)
Continuous 133.0 133.1 0.1 +3.0
One 136.4 136.1 -0.3 43,0

Nuinber of cycle Anticipated Measured Deviated Acceptance

m Value Value Velue Limis

lest signa) {dB) (dB) {dB) (dB }
Conlinuous 133.0 133.1 0.1 =20
Positive half eyele 135.4 135.2 -0.2 %2,0
Negalive half cycle 135.4 1352 0.2 =2,0

QI -TS12-03-4-D20003

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
ok CALIBRATION LABORATORY

S0 3B
Continuation of Calibration Certificate

CerL No. : ACL23320
Job No. : VC67ACO0L]
Puges  : 8of8

11, Overlead indication

Measured value (dR ) Deviated Acceplance
Pasinve Negative Value Limils
one-half eyele | onc-half cyele (dB) (dB)
89.5 89.6 0.1 1.5
12. High level stobility
SLM Display | SEM Display Deviated Acceplance
Frequency at instial al final Value Limits
Weighting tdB ) (dB ) (4B ) (dB)
A - weight 13700 1570 no =0.3

The reported uneenainty is based on a standard uncenainty multiplicd by coverage factar k =2

or any value following caleulation.proy iding a Iivel of confidence of approximately 95 %4

—_— End ol Calibrution Certificate

Qb=1512-14-04-02 0064
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THAILAND INNTHUTE O SCIENUIFIC AND TECHNOLOGICAL RESCARCHITISTR)

Request No, 21-67:0232 MTC No. EEL. B 1760167

CALIBRATION CERTIFICATE

Submitted by ALS Laboratary Group ( Thaitand) Ca, Lid

Address < 104 Phanl 0. Phatil

R, Khwaeng Phaitt Khet Suan Luang, Rangkah 10250

Callbrated al Elecirieul and Electranic Standards Luboratory., Industrial Metrology and Tesling Service Cenire

Sai 1€, Bangpoo Industia

Estate. Sukhumvit Rd., A Muang, Samulprakan 102K0,

Instrument Calibrated : Ambient Environment
Destription : Sound Leve! Meler Temperature (@343)°C

Manufucturer : Rion

Relative Humidity (50 -15)%
Moudel N1-42 Ambient Pressure 1 (10L325+1,5) Kb
Serial Na S DUS00071 UIDIRYG_FS0492)
Microphonc SUC-22 No 158464 ' _If}:'-z.'.,’x'm: 7=
Preamplifier :NH 24 Nu.0173 R B
Standards used : =]

- Band Pass [ ller Wavetek 7524 SN 90010594

2. Condenser Microphone Britel&:Kjaer 4180 SN 2889871,

- Devade Alenuator Ando Al -205 SN 00464602

s

Lametion‘Arbitrary Wayeform Generator Agilent 332204 SN MY44042668,

w

- Digial Tunction Synthesizer NE Electronic Insteunents DF-1934 SN 122037,

>

Digilal 2

smeter I'luke 85207 SIN 4985007

-

- Pistonphone Rion NC-72 $/N 00402446

o

Mei wring: Aniplitier Briic

or 2036 S/N 1527384

Dale of Receipt $ 24 Jan, 2024

Date of Calibration 1 23 Feb 2024-1 Mar. 2022

FRRL AT 007 Rev.d
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THAILAND INSTIHUTE OF SCIENTIFIC AND TECHNOLOGICAL RESFARCH (TISTR) THAILAND INSTITUTE. OF SCIENTIIC AND TECHNOLOGICAL RESEARCR (11STR)

Request No, 21-6710232 MTC No. EEL. BP. 176:0167 Request No, 21-67:0232 MTC No. EEL. BP. 17610167

L. Abselute Sensitivity |

9. Power Amphlier Britel&[jier 2706 5N 1517650 Measzed value Devistion | Acecptance Maximum-parmiited I
10. Speaker Tannay Limited. Great Britain Britisk Patent No. 215300, 18} sabie  lieit Class 3 uncertainty ! nedsurement |
11, Digital Multimeter Ayilent 344014 S/N MY44005560. | B! Betore s ustf Aftet 2 od|  1ER) (4B} =iy {tdm

12, Prugrammable Anenuator Tamagawa TPA-303A SN 2212, 11395 137 139 0.0 10 0.30

Note: The estemat caliUranon adjusiment was firstly performed. The internal calibmtion adjustment
Calihration Procedure : wiis then completed al the display of 124.2 dB.

This instrument was

by using calibration y s 00 CP-102-02 and CPB-102-03, which

were bused on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic ests (2013). These calibration |

procedures were reluted 10 the clectrical and acoustic signal Iests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was peronmed in un ancchoic room with the comparison
mensurement methid,

This instrument has been calibrated against standards mainiained al the Elecirical and Flecironic Standards
Laboratory (IEL), which are traceable to the International Sysiem of Units rough the National lnstituie of
Melralugy (Thailand),

The informabon on actual reading is allached herewith and the uncerwinty Limits quoted reler 1o the
measured values anly.

Ihe reponed expanded uncertainy is based upan 1 standard uncertainty multiplied by a coverage factor

k=2. providing a level of conlidence of approsimately 93%.

Nute of Calibration

3 Feb 20241 Mar.202< 24

2. Sell-generated nolse

2.1 Normal test

| Measured value Unzentaingy Maximum-parmitted
| B} idnp uneertainty of measurement (~dB}
I! 173 0.10 N/A
i
[ 2.2 The microphone of the sound level meler was repluced by electrical signal input device
Frogsency | Memured valse |Uneenaingy Maximum-permitied
Weightng iR (D) uncertnty ol measurement (~dB)
124 o.1o NiA
C-Weight 181 0.10 NiA
239 0.10 NA
Date ol Caliliration 23 el 2024-1 Mur.2024 RER) -
Heid Office Otice
IS0 2 T Q] M e . Lir : .
' e " 1 . Vi -
Vb Witewe i "

RSC-TISI-TES 10t
o

ANCTISTR HRATIN (€37

IITISTR

SECTISET 0
CALUSRATION

THAILAND I STITUTE OF §

NTIFIC AND TECUNOLOGICAL RESEARCH (TISTR)

THALLAND INS ITTLTE OF SCIENTIFIC AND TECHNOLDGIC AL RESEARCH (TISTR)

Request Nn, 21-67/232

3. Avoustical signal lest of frequency weightings

MTC N, EEL, BP, 1760167

Request No, 21-67,0232

MTC No. EEL. BP. 1760167

5. Long-term stability

Trequency | Dev - ion fram: (requency response () | Acceptance i cles 2 | Usaerns Masimuie: permitted Time | Mewmad Velos Aceeptance limst | Uncerainty Masmuin-penritied
Hal Acwery Crmeight Fla ) I=dit) | eneeramty of messoremanl (=43 uncertanty af measurement
125 ol 0.2 0.2 1.5 035 ne By B} () =CBY (2dB) |
toon | -0 0.1 0.1 Lo 045 0.6 Begin 94.0 oif i G ol |
£000 03 03 02 5.0 0.45 67 End kgt |
4, Clectrical signal test of frequency weightings 6. Frequency and time weightings at 1 kHz
Fraguansy | Destaton o frequency resprnse (48) | Aceeptance s ol 2 | Useersary Meximum-permitied 6.1 Frequeney weightings st 1 kliz
H Aeweight | Coweight Flat {=di3} (UM | uncertointy of messurement (+B) | Froquercy | Moavincd safue | Devistod value | Acoeplance Fmit Uneertainty Maximum-permiiiied
63 0.1 0.0 0.0 2.0 0.20 0.6 | Weight [ ] uneerisinty of measurement
125 0.0 0.0 0.0 15 0.20 06 (dB) (dB) 1240 (1dB} (=dB)
250 0.0 0.0 0,0 15 0.20 06 Anwelght 94.0 0.0 02 020 0.2
500 [(X] 0.0 {10 1.5 0.20 06 C-weight 940 00 0.2 020 0.2
1000 0.0 00 0 Lo 020 06 | Flat 94.0 0.0 02 0.20 02
2000 0.0 00 o0 20 0.00 0.6 I
4000 0.0 o 0.0 3.0 0.20 0.6 i 6.2 Time weightings al 1 kHz
000 0.0 0.0 0.0 50 020 ) Frogaemey | Messumced value | Desstedvaloe | AcvepaaneeFraie | Unconainty Maximura-pennitie
Weightog a2 uneerioinly of measurament
1 dB} [8:1] i=dB) izdB) (+dB) ]
940 00 0.1 020 02 |
94.0 v 0.1 020 0.2 |
Log 910 o 0.l 0.20 02 |
Date of Calibration  : 23 Teb 2024-1 AMar, 2024 4 Date of Calibration - 23 T'eb.2024-1 Ma1 2024 SHOL
R MTO000 R d
Head \1:4; Hie ) o i " - - ; IJ" o -
i i . : ' ” ™, The 4
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THALAND INSTHUTE GF SCIENTIFIC AND TTCINOLDGICAL RESEARCH (TISTR)

: NSCTISENIS 1025
AA7-TISTR CALIURATION 0037

THAILAND INSLLUTUTE OF SCIFNTIFIC AND TECHNOLOGICAL RESEARCH ([IS1R)

Request No. 21-67/0232

MTC No. L HL.BP. 1760167

7. Level linearity on the refercnce level range

21-67/0232

7. Level linearily on te reference level range (cont.)

MTC No. EEL. BP. 176/0167

Anicipaed| Mesured vatue | Devisted valoe | Accprance mt | Uneensioy [V—— Al i Measuredvatus | Dieviaied velie | Aveepiance Fimit | Uneerssngy Masinum-permiticd
e s unceeely o mieiaiemen | value claw2 uncerainty vl measurement
2 s 2 cesainty of measure,
Bl 4B} (dm) (€31} xR (_JB) id8y [dR) (dH) {=dB} {-dB) (1dB)
136 1360 00 " 05 5 64 64.0 0.0 L1 030 03
15 1350 0.0 " o0 5 59 59.0 06 11 030 03
13 1240 0.0 Lt 030 03 k) 239 0L Ll 030 03
133 10 o i 030 an 49 490 0.0 11 030 03
132 1320 0o L1 0.30 03 et i 00 L1 030 03
38 . B . .
131 1310 0.0 LI 0.30 03 el i 0.1 Lt 0.30 03
a5 33 L 5l )3 .3
130 1300 o [N 0.30 03 3 339 0.1 11 0.30 0.
129 1200 00 1 030 03 2 =2 il L 930 e
124 1240 0.0 L1 0.30 03 28 27.9 0l Ll 030 03
B 5 1
19 19,0 0.0 11 0.30 03 ol g o1 L1 030 0.3
| 25, . : . 0.
14 1140 00 11 030 03 | e 3.9 B k) .30 3
2 X 0.2 i K 03
109 109.0 0o I 030 03 | 28 0 L 0.30
104 104.0 0.0 11 0.30 03 |
99 99.0 0.0 11 0.30 03 8. Level linearllty including the level range control |
94 94.0 0.0 1.1 0.30 03 Al referenee sound level on (he relerence level range
8 89.0 0.0 11 0.30 03 | i Rarge | Anticipated value | Mezaned value | Devisted |Acoeprance | Unceriziety Maximum-permiitied
8 4.1 0.1 11 0.0 03 | i value | Timis elass 3 uncerainty uf measuremnent
79 79.0 0.0 Ll 0.30 03 I d0) (01 1dBy 1odn {=dB} [en: 1
79, ! L 3 3
IR =10 0o o 50 e 30130 940 940 00 b 030 03 |
X X L ] E : |
69 69.0 L] L1 030 | 03 |
1
|
|
b 2024 ) Mar 202 79
Date of Calibration  : 23 Feb 2024-) Mar 2024 oY LaienkCallhration Feb.2024 1 Mar, 2024 o
FhLk & i U MTC092 At
Vaod Ciblcs e Wead Oitficn o R .
LA Lo x ol 1 SN hE g U e L} 3 1a " = . d >
- , 4 LE it Inalan it - B i o I| "
Te 213,58 5217 T T Y ’ 1 5 S|
ke Tacat bas % ST
v v o 1 T Pk r i t r LR
g NECTISHTIS 15025 MTISTR
== —— Rl CALIURATION 6037 = ! §
THAILAND INSTITUTE OF SCIENTI IC AND TECHNOLOGIC AL RESEARCH (TISTR) THAILAND INSTILUTE OF SCIEN 11 1 AND TECHNULOGICAL RES ARCH (TISTR)
. Request No, 21-67:0232 MTC No, EEL. P, 176/0167 Request No, 21-67/0232 MTC No.FI L. BP. 1760167
8. Level linenrlity including the level runge control 10. Peak C sound level |
At referenue level at 5 dB preater than the underrange an a level rnge Antivipaded | Measured | Daviased |Acoeptance Unsctunty Maximum-permilred |
Range | Artickpacd value sured valus | Deviwed |Asveptance | Uncertaizny Musimum permitted fastgizenl valve value vl uneertainty ol mzasuremer:
| vabie | hisin clais 2 uncerainny of measureser! fay dBy 8| (R (=dn)
ws) R @ =amy | (edmy s Comnplete cyele 1254 | 1252 0.2 30 0.20 0.5
30-130 e 150 ol Wy 030 " Positive half cwwle | 1244 1342 02 20 020 035
| Negauve halfeyele | 1244 1242 02 20 0.20 035
9. Tone bursl response 11. Overlynd indicution
Toeehuest Measired value | Devisted Uncertainty M. permineil Measored vabue (B Deviated [Acecprarce | Uncertainty Maximum-permitted
Lisrativen, T saloe [ Himit cla 2| uncentainiy of measurcment Pasitive Negative valus |l oz 2) uncertainty af measurement
sk B) By 1B} 1248} (+uB) one-hall’ cvele oeckall eyele 1dB) rdB) (1dB} (=uB)
200 126.0 0.0 210 0.20 0.3 135.0 135.0 0.0 15 020 0.25
Fast 5) 108.9 -0 [+Lt-25 020 u3 12. High-level stability
0.25 99.9 -0.1 1.5;-5.0| 0.20 0.3 Time Measiind Devited valie | Avoeplance fimsit | Uncemainty Maximum-permitied
200 119.6 o 1.0 0.20 03 uncerainty ol measurement
S 5) 100.0 00 |+10:-50] o020 0.3 waliac (4B) (dB) 1=dB} {xdm} (=d)
Hegin 129.0
. K]
200 1200 0.0 10 020 0.3 , & = o0 )
SEL 2 1000 00 10,25 020 03 End 129.0
0.25 90.8 02 |-L5-50 020 0. Calibrated by :
At 2
(M1, Tawisual lamsamsan)
u:.ﬁ?é%»
Electricul and Ejec erﬁrd. Laborulur
'ij'- .e (N |
Date of Calibration 23 Teb 2024 1 Mar 2024 Industrial Metrology and Testing Service Centre |
Date of Issue <1 Mar, 2024 Rel 2011267012400347006
|
Dute of Calibration  : 23 Teb 2022-1 Mur.2024 L1 Frud ol Cerulicate G g
MR MATC 002 Rev 4 Hr B ATC 002 Reve
) Office Oftfice/Labaratory Office Head Office
b " (B SR I ST EGuTr AT T Cavumae B 1 v H 1 . faw s A withon b ween )

Ptz etk




THAILAND INSTITULE OF SCiFNTIPIC AND LECHNOL OGICAL RESEANCL (TISTR)
Request No, 21-67:0232 MTC No. EEL. BP, 1770167

CALIBRATION CERTIFICATE

Submitted by : ALS Taboratory Group (Thailand) Ca., Lud

Address

104 Phaithamy 40, Pt Rd., Khwaeng P Khet Suan Luang. Bungkok 10250,

Culibraled at : Elecirica! and Electionic Stindards Laboratary, Indusirial Metrology and Testing Service Centre,
Soi 1C. Bungpoo Tndusirial Estale, Sukhumvit Rd., A Muang, Samulprakan 10280,

Lnstrument Calilirated : Ambient Envirenment

Deseription  Sound Level Meter l'emperature {2323)°C |
Manulucturer : Rion Relative Humidity 50~ 15)% [
Model :NL-42 Ambient Pressure :(101.325-1.5) kP |
Serial No, 100900072 (ID:RYG_I'S0493) |

Miciophone 1 UC-52 No. %3463

Preamplifier INI-24 No.01734 q .

Standards used : R

P
1. Band Puss Filier Wavelek 7527 $/N 90010494 - S— ) /s /95

2. Cundenser Microphone Britel&Kjar 4180 S/N 2889871, Ly
3, Decade Atenualor Ando AL-205 $/N 00464602,
4. Function’/Arbivary Wavelirm Generalor Apilent 33220A S/N MY44042668.
5. Digazal Funetion Synthesizer NI Eleetronic Instriments DF-193A $/N 1220137,
6. Digial Multimuter Fluke 8520A SN 4985007
7. Pistonphone Rion NC-72 SN 00402446,
8. Measuring Amplilier Britel&Kiwr 2636 5N 1537484

Date of Reeeipt 124 Jan, 2024

Date of Calihration ;23 J'eb,2024-1 Mar,2022 1:9

FLAEL AT 002 fiemr

THAJLAND INSTITUTE OF SCIENTIIC AND TECHNOLOUIC AL RECSEARCH (TISTIY)

Reguest No. 21-67/01232

9. Power Amplifier Briwl&Kjer 2706 SN 1517650

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

11. Digilal Multimeler Aplent 344D1A SN MY44005560

12. Programmable Altenator Inmagawa TPA-30IA S8

Calibration I'rocedure :

MTC No. EEL. BP. 1770167

This instruinent was calibrated by using calibration procedures na CP-102-02 and CP102-03, which

were based un 1EC 61672-3 Electroacaustics - Saund Level Meters - Pant 3 ; Periodic fe:

s (2013), These calibration

procedures were related ( the elecirical and acoustic signal tests, The electrical signal test was carried out with the

direel measurement method. The acouslic signal test was pertormed in an anechoic 1oom with the campirison

measurement method,

This instrument has been calibrated against standards maintained at the Elecirical and Electronic Siandards

Lnboratory (EEL), which ure traceable 1o the Intlermatwnal Sysiem of Unils through the Natiand Institute of

Meirology (Thailand),

The information on acmal reading i atlached heresith and the vneertainty limits quoted refer Lo the

incasured values anly.

Tl reported expanded uncertainly is based upon a standard uncertainty uliplied by u covera

k=2, providing a leve! of confidence of appiaxiniatly 95%,

Date of Calibration 23 ['¢h.2024-

1 Mar 2024

VTISTA

THAILAND INSTITUTL OF SULNTIFIC AND TECHNILOGICAL RESEARCI (11STR)
Request No, 21-67:0232 MTC No. FEL, BP, 1770167

1. Absolute Sensitivity

Reference Measured vabue Divition | Acceptence | U Maximun-permital
B! vabur  [lanit Clans 2} uncentainty ol measurement
! 1) Before adjust| Aller adjunt By 1248} -dB) (+dB)
LR | IBERI} 139 (] 1.0 0.30 NiA T

Nare: The external calibration adjustment was firstly performed. !he interual calibrazion adjustment

was then completed at the display of 123.8 R

2, Sclf-generated noise

2.1 Nurmal test

Measwed value Uncertinty Maximom-permitied
1dB) 1=dBI unestlainty of mensurement {=dB)
17.8 0.10 N/A

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

Fraquency | Measired vl Maximum pemmitied
(B} 1=dB) | uncenainly of meacurement (+db)
A-Weighs Ha 0.10 N/A
C-Weight 17.0 0.10 N:A |
Fla 234 0,10 Nia ,
Dute nf Culibration 23 Feb.20245) Man 2029 3’0

e v

B e A A

NSCTISITIS 17028
CALIDRATION (037

THAILAND INSTITUTL OF SCIENTIFIC AND TECHNOLUGICAL RESEARCI (TISTRY

Request No, 21-67/0232

3. Acousticul signal test of frequency weightings

MTC No. LEL. BP. 1770167

Freguency | Deviation frony frequency respomse (4D | Acceprance lwnit elans 2 | Uneetainty Maximumepsmilicd
He Amweight | Cowenghn rla (e A=dBE | uncertamiy nt mensuicine: (=dD)
125 0.3 0.4 04 L5 045 06
1 000 0.2 0.2 0.2 1.0 0.5 06
S 000 0.4 0.5 0.5 5.0 0.45 0.7
4. Electrleal signal test of frequency weightings
requezey | Desintion from freynency response (4B) | Aceeptance st chiss 2 | Uncerialey Masimum-permilied
Has Avaerghn | Coweight Flat {=40p (=40} | uncenwinty of measurement {zd0)
63 0.1 0.0 0.0 20 0.20 0.6
125 0.1 0.0 0.0 15 0.20 0.6
230 .1 0.0 0.0 15 0.20 U6
500 0.0 0.0 0.0 15 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2000 -0.1 0.0 ou | 20 0.20 06
4000 0.1 (0] 00| kX 0.20 0.6
§000 0.0 0.0 0.0 50 0.20 07

Date af Calibration

£ 23Teb,2024-1 Mai 2024




TIS 17023

THAILAND INSTITUTE OF SCIENTITIC AND [LCHNOLOGICA RESEARCH (11STR)
Request No, 21-67/0232 MTC No. EFL. BP. 1770167

£, Long-term stability

Time Meaiured Value | Deviated saive | Asceptase Hienia Uneertaiaty Muximuny-permitted
uneertemty ol measurenient
W) B) [ER [N i=dRy (=dB)
Begin 940
[¢21) 0.3 .10 0.
End 94.0
6. Freguency and time weighfings at 1 kHz
6.1 Frequeney weightings at 1 kllz
Frequency | Measured value | Devissed value | Accpuance imit | Unoersaingy Maximum-permitied
Weighting chasa 2 uncertainty of measurement
un) wB) {208} IxdB) (=dB)
A-weight 94.0 0.0 02 0.20 0.2
C-weight 94.0 Lo 02 0.20 0.2
Flx 94.0 0.0 0.2 020 0.2
6.2 Time weightings at 1 kHz
Frequency | Meswmedvalae | Devisted waboe | Acveprarcelienis | Unceraingy Musinmun-pemitted
Weightiag a2 unceniamiy ol measun anent
(WB) [ Len) (zdB} (zdB)
Fast 940 0w (1§} 0.20 0.2
Slow 94.0 (] 0.} 0.20 0.2
Leg 940 0.0 0l 020 02
Date of Culibration 223 Feb 2024-1 Mar 2024 5.9 -
- A e . et e i g et ' 1
FRBLAAIC00E Rt
Cffce
e fre. Thata |
'
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MTISTR CALIRATION

THAILAND INSTITULE OF SCI NTIFIC AND TECENOLOGICAL RESEARC H (1S TR
Request No. 21-67:0232 MTC Nu. EEL. BE. 1770167 {

7. Level linearlty on the veference leyel range i

Anticipated | Messured valus | Deviated value | Aceeptance it Uneertaingy Maximumspennitied i
ralue wlan 2 ureertamty of measursmient
wWhy [eH) (B} i-dH) fzdBy 1=1H)
16 1360 0.0 Ll 0.19 3
138 1350 0.0 Ll 0.30 01
134 134.1 0.1 LI 0.30 03
132 133.0 0.0 L1 0.30 021
132 1320 00 030 0.3
131 1310 0.0 LI 0.30 0.3
130 130.0 (Al Ll 0.30 01
12¢ 129.0 0.0 L1 .30 0.3 |
124 1240 00 (B 0.30 0] [
119 119.0 1o Ll 030 3
14 114.0 0.0 Ll 0 0.3
109 1000 0.0 (8} 0 0.3
4 1040 00 L1 [¢Rll) 03
99 9.0 0.0 LI 030 0.3
94 94.0 0.0 11 0.30 .l
8Y 8.0 0 L1 0.30 01
84 K.l ol 11 0.30 0]
79 79.0 0.0 L1 i 0.3
74.0 0.0 (H] 0.30 03
69 9.0 [ L 0.30 0l
i
Date of Calibration 23 Feb 2024-1 Mar, 2074 69

TR OLMTED00 Mo &

NSC-TISITIS 17028
A2TSTR VALIBKATION 0

THAILAND INSTITUTE OF SCIEN T IC AND TECTINGI OGICAL RESF ARCT (TISTH)
Request No, 21-67:0232 MTC No. EEL. BP. 1770167

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

Antigipated | Messsned vadue | Deviared valug Asceptance lime: Uneertainty Maximum-permitied
value | clan 2 uncertainly ol measurement
B &Ry (dEh Ly =uB; (£dBI

64 64.0 Do L1 0.30 03
39 RA 00 1.1 0.30 0.3
5 39 0.1 Ll 0.30 0]
49 49.0 00 (B 0.30 0.3
44 .0 0.0 Ll 0.30 0.3
29 By -0.1 Ll 0.30 03
34 339 -0 11 030 0.3
19 289 0.1 0.30 a3
28 239 0.1 .30 0.3
27 269 <0.1 [N ] 030 03
26 25.9 0.1 L1 0.30 03
23 249 -l L1 0.30 03
. Level linearlity including the level range contrul
Al reference sound level on tie reference level runge
Rompe [ Anticipated value | Msered sl | Deviated | Aceeprance | Uncertaiaty Maximun-permitceit
LELE TR NN anvertinnly o measurement
By (G5 1By 1=dH) ilJdny [SU:H
0-1320 940 9.0 [41Y] 1.1 0.30 03
Date of Calibration 237 ¢b,2024-) Mar 2024 Tl

2 BLLTC 002 Re 2

7TISTR

THAIFAND INSTITUTE OF SCIENTIFIC AND TECH~OLOGICAL RESEARCIE (1S 1K)
Request No. 2i-67:0232 MTC No. LEL B 177:0167
8. Level linearlity including the level vange controt

At reference level al 3 dI¥ grester than the under-s e on i level rangs

Ratze | Anticipated vahee | Meawed vabue | Deviated | Acoeprance | Uncenairn Muximus=perminied |
valwe |t clans 2 waeenainty of nizasurement |
[2):1) W) (1) i-dBi 1=dB) f+dld) |
0130 350 350 0.0 [ 0.30 0.3
9. Tone burst response
Tunz Tuneburit Measured value | Deviaed |A Uncertainty Maximum-permined |
Weighting | Derstion. Th vahos | lomet ghass 2] uneerlainty o measurement
) (B} (n) By {2ty (edmy
200 126.0 LX) 0.20 03
Fast 2 1.0 0.0 0.20 03
0.25 99.9 -0.1 0.20 03
200 119.6 1] 1.0 0.20 03
Slow  p—
2 oo 0.0 L5 o020 03
200 120.0 (4] i 0.20 03
SEL 2 UV 0.u 1025 0.20 L X}
025 90.9 =01 <15 <50 0.20 03
Date vl Calibralion 23 1eb.2023-1 Man 2024 59 L
S ML 002 B
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__ SITHIPORN ASSOCIATES CO., LTD.
E / " CALIBRATION LABORATORY

NSC-TISI TIS 17025
ITISTR CALIHKATION (4137

4s1-¢31/1 sinethom Koad, Basgbunitu Dangplud Bangeok. 19700 Thaiard
Tel 46572338 13! trail colicraton@s thipacr com

THAILAND INSTITUTL OF SCH STIFIC AND 11+ HROLOGICAL RESEARCH (TISTR)

Reguest No, 21-67:0232 NTC No, EEL. BP. 177/0167 Cert. No, : ACL24008

10, Peak C sound level Papes 1of8
Numbar ofeyciesin | Ansiepaed | el | Devisted | ! Masimum-permined Calibration Certiﬁcate
sigral saloe sl value lirmst ghass 2 uneertainty of measerement
Wy Wy L) (+dB) 1-dB) (1D Equipment : SOUND LEYEL METER
facturer : RION
Complete eyele 1254 125.2 02 3.0 020 0.35 A actarer
Madel : NL~42 / Microphone UC-52 / Preanplificr N11-24
1244 02 i 2 .
o G20 B35 J Serial 011736107 143485 /22619
1244 1241 0.3 20 0.20 035 ID No.: RYG_FS0359
11. Overload indication
Meavared va Devived [Aceepiance | Uncemmingy Maximum-permittad Coadition As Found : GoeD
Pasitive Negane vakuz | b ungeriainty of mexsuremen:
Customer : ALLS LABORATORY GROUP (THAILAND) CO., LTD.
nehalleycle (dB) (4 (+4R) (=dB) 104 PHATTHANAKAN 40, PIIATTIANAKAN ROAD.
135.5 0.0 55 0.20 025 KHWAENG PHATTHANAKAN, KHLT SUAN LUANG.
K, 10250 THAILAND,
12. High-level stability RANCKOK1 02507 HAT
Time Mensied Devigtod value | Acceptance lima Unconalaay Maximum-permilied .
Location : 7 ?7
o uncermainty of measurament Ambicent Temperature ; (23.0=3) G Phnotor
vl (dB) It (B (+d8) (=u8) Pressure : (1013 =3 ) kPa —55]’“1/ i
Begin 1290 Relative Humidity : { 500 =20) Y% A L~
on 0.3 0.10 0.1 il
nd .
b 128 Reccived Date : 19 DECEMBER 2023

Calibrated by ;

(M Tawikial Tamsanizan)

Date of Calibration 23 Feb.2024-1 Mar.2024

Date of Issue + 1 Mur. 2024

Approved Dy :

Rel: 2011267012300347007

Erd of Cerlicaie gy

peead Uifice

05-08 JANUARY 2024
09 JANUARY 2024

Calibration Date :
Date of Tssue :

Calibrated by :

Approved by :

wilh the

This certi is issued in

Nathakom ['isutpaisan

o AN

( Thanakul Petchurai

ol ISOALC 170235 slandard, may not be reproduced

ather than in full, except with the prior written approval of the head of Calibration Laberatory.

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45145141 Sinnthar Roay. Bangbumru Bangplud Bargxob, 1070¢ Thaiend

To -3 2433 6331

Emai | calbrat on@isd

Calibration Procedure ;

CP-AC-01

Calibration Method :

SITHIPORN,

associates

a
R Tt ety
CALPNRATION 0192

ACL24008

This equipnient was calibraled by follow on IEC-61672-3 (2013) Standard for sound level meter (S1.M). Uncertainty Maximum-permitied
The SLM had tests 1o Acoustical and Electrical signat (ests of frequency weighting with Ancchaic chamber and Reference Parameter uncertainty of
Sundard Instruments. ) measurement (dB)
For tests results of each itenis were made by observation of each Instruments display and also with SLM's display. 1. Absolule sensitivity 0.2 N/A
2. Sell-generated noise 02 N/A
Condition of this result of calibration : 3. Avoustical signal (osts uf' trequency weightings
1. Reference Standard Instrunsenes © 1251z 0.3 0.6
Instrument Model Serial No, Cert. No. Duc Daje 1000 He 03 0.6
Waveform Generator 33210A MY48017076 CF-000923  07-FEB-24 8000 12 0.3 07
Waveform Generalor 335118 MYS§2302742 Lr-001023  07-FER-24 4. Elcctrical signol tests of frequency weightings
Digital Multimeter 334614 MYS3220104  ECL.BP 3040266  13-FLB-24 For 1011z to 4 kHz 0.3 0.6
Diyital Multimeter 33461A MYS3220076  EEL.BP 290266 |3-FEB-24 For > kHz lo 10 kliz 0.3 0.7
Digital Multimeter 3a461A MYG60024273  EEL.AP 3140266 14-FEB-24 For > 10 kHz 10 20 kHz 1.0
Programmable Attenuator MAT-1070 62100114 LCE-0011-23 0B-FEB-24 5. Frequency and fime weightings at | kHz 0.2 0.2
Condenser Microphane 4180 2977900 AA-1001-23 14-F1:B-24 6. Lang - term stabitity 0.1 0.1
Muasuring Amplifier NA-42KAl 34560495 AA-300223  14-FEB-24 7. Level Tinearity on the reference level mange 02 03
8. Level linearity including the level range coniro) 0.2 0.3
2, This result of calibration was found aceurate as shown on datc and place of calibration for (his calibruted item only. =
. 9. Tone burst responsc 0.2 0.3
3. This cenificate is traceable 1o the i system of unit al: 10. Peak C sound lovel 02 035
3.1 National Institute of Metrology (Thailund), 11, Overlond indication 02 035
3.2 Thailand Instiwte of Scieniific and Technological Rescarch (11STR). 12, High level sibility 0.1 0.1

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-95/1 Sirmthorn Roac Bangbumru Bangnlud fongkos 10702 Tuailond
Tal 1662223032 Emai ca raton@s tipharncem

SITHIPORN

associates

SAETHATI IR
CAUBRANION 218

Summuary of Measurement Result ;-

+ ACL21008
: VCGTACO044
Pages  : 3of8
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SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

45HaSI i Sinntnorn Rosd longtumiu Dargad Bungkol 16700 Thalana

Tol +6624338 21

SITHIPORN;,

associates

Cmail calibraton@-ilhiphem com

WS THE TS §2023

CAIMEATEON BYBe
Cert, No. : ACL24008
Jub No. : VC67AC0044
Pages dofg
Result of calibration ;.
1. Absolute sensitivity
Reference Mewsured Acceplance
Acouslic Signal Value Deviation Limit
(dn) (B ¥ (dB ) (dB)
93.9 (93,95) 93.9 0.0 =0.3

2. Seif-generated noise
2.1 Normal test

2.2 The microphone

Measured Value
(dB)

of the sound level meter was replaced by eleetrical signal inpul device,

Freyuency Measured value
Weighting (dB)
A - weiglt 162
C - weight 22,1
Flar 28.0

3. Aconsticul signal tests of frequency weightings

Meler free-ficld acoustic response at a level of §4 (13

Frequency Deviation from various frequency wighting respanse carve (dB)
tHizd Flat Coweight | A-wenght AR
Limits
125 04 0.5 0.5 x£1.5
1000 0.0 00 0.0 +1.0
8000 0.5 0.5 0.6 5.0

ST -

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-4511 Swnthorn Kaad Banglbu nru Bargpiid, Bangbok. 1600 Thotlan:
To 6624358331 Email: calibralion@Dstriphom con-

SITHIPORN
associates |/
SALTILATIS ARERE
CAIRANION )M

4. Elecirical signal tests oI frequency weightings

Weighting network response with relative to | kHz,

CerL No. : ACL24008
Job No.
Pages  : Sorg

Frequency Deviation from various frequency werghting response curve (i)
fiHed Flat Consight | Aweight Accepiance
Limits
63 0.1 00 0.0 420
125 0.0 0.0 0.0 LL3
250 0.0 0.0 0.0 £1.5
300 0.0 0.0 0.0
1000 0.0 0.0 0.0
2000 0.0 0.0 0.0 £2.0
4000 0.0 0.0 0.0 +3.0
$000 0.0 0.1 0.1 =50
5. Frequency and time weightings at | kHz
3.1 Frequency weightings ut 1 kHz
Anticipated Measured Deviated Aceeptance
Frequency Value Value Value Limnits
Weighting (dB) (dB ) (dB) (du)
A - weight 90 91.0 00 102
C - weight 94.0 94.0 00 202
Fla 91,0 94.0 00 +02
5.3 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limiits
Weighting 1dB) (dB) (4B ) (dB )
Fast 94.0 94.0 a0 +0.1
Slow 4.0 94.0 00 <0
Leq 94.0 94.0 0.0 =01
6. Long - term stability
SLA Display | SLM Display | Deviated Acceptance
Freguency o initial at final ‘alue Limiis
Weighting (dn) (dB) (dB) (dB)
A - weight 94.0 9.0 0o 03 W
e .

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sivthorr Road Bangbunwy Bergolud &

Tul 56 2432 033)

[ra: caliraten@sthpro- cam

SITHIPORN

associatles

wgkok G700 Tailany

NSCTETE 190

CAUBRATION D364
Cert. No. : ACL24008
Job No, : VC67AC0044
Pages  : 6ol8

7. Level linesrity an the reference level runge

Anlicipated Measured Deviated Acceplanee
Vakue Value Value Lisnits
i dB 1dB ) i dB ) tdR b
137.0 137.0 0.0 )
136.0 136.0 L] + L1
135.0 135.0 0.0 = L1
134.0 134.0 0.0 + L1
133.0 131.0 00 + L1
1320 132.0 00 =z Il
1310 131.0 0.0 # 11
1290 129.0 0.0 1 1.1
1240 1240 0.0 =1
119.0 119.0 0.0 = L1
114.0 114.0 0.0 £ 1.1
109.0 109.0 00 + 1.1
104.0 104.0 0.0 =z 1.l
499.0 99.0 00 an
4.0 94.0 [ =1l
89.0 89.1 0.1 + L1
84.0 84.1 ol =11
9.0 79.1 ol + L1
74.0 4.1 0.1 s 1.0
69.0 G9.1 01 x L1
64.0 64.0 0.0 il
39.0 59.1 0.1 all
54.0 540 0.0 211
49.0 49.0 00 = l.l
4.0 H.0 0.0 1 l.l
39.0 39.0 00 s .1
34.0 34,1 0.1 2.1
300 EA 0.1 L L
90 290 [ Ll
280 281 02 = LI
27.0 27, 04 + L1
6.0 26.3 0.3 = LI
250 254 44 8]

AL

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

454511 Srinthara Read Cangbu “wL Eangnue Bang ok 10700 Thalane
Trl ~6€ 24325 3 Ema

A@phamcor

SITHIPORN,

assocrates

NSZT1S1 T1s 17025
CALIBRATSON 0134

Cert. No. : ACL24008

Jub No. : VCGTACO044
Pages  : Tof8
8. Level linearlty including the level range control
Amicipated Measurcd Deviated Acceplance
Range Value Vulue Value Limils
{dB ) (dB) (dB) {(dB)
Auta 94.0 94.0 0.0 .1
9. Tune hurst response
Time Tone burst Mcasured Deviaed Acceptance
dhuration, Th Cycle Value Value Limiits
Weighting s ) (aB ) (d) (dB )
0.25 1 i07.9 0. 1.5:-5.0
Fast 2 5 170 0.0
200 800 134.0 134.0 0.0
2 8 108.0 108.0 0.0
SlE 200 800 127.6 127.6 0.0
0.25 1 99.0 93.9 0.1
SEL 2 13 108.0 108.0 0.0
200 8OO 1284 i28.0 0.0
10. Peak C sound level
Number of cycle Antcipaled Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
1est sipnal (dB} (dB ) LdB ) 1dB )
Continuous 133.0 133.0 0.0 =3.0
One 1364 135,7 0.7 +3,0
Nunmiber ol evele Anfizipated Meusured Devied Acceptance
in Value Value Value Limies
test sipnal (dB ) (dn) [dB {dR}
Conunuous 1330 133.0 0.0 *2.0
Positive halt'cyele 1354 135.2 -0.2 24
MNegative halfl cyele 1354 135.2 -0.2 +2,0

7 ol -



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

a5 4010 s

SITHIPORN,

Aharn Read fangh.meu Bangpiud Bangrel 19700 Thalland dssoclates

lel 4562433 g3 tmal:ealbraton@siln phoreerm 451-451/1 Sirinthom Rd, Bangbumry, Bangplud Bangkok 10700 THAILAND NECTISITIS 17025
Tel.0-2435-9800 Fax.0-2433-1679 c-mail:cal-ce ithi com httpy//wwwisithiphorn.com
_ N L No.: ACL23322
Cert. No. : ACL24008 :cr ’ ] r:
ages H o
Job No. : VC67AC0044 5 e o .
Pages ¢ Borg Calibration Certificate
11. Overload Indication Equipment : SOUND LEVEL METER
Measind ool B e = Munufacturer : RION
[(SYEL g 1
pey — : ¢ FEpLac Model : NL-42/ Microphone UC-52 / Preamplificr NH-24
e cpative al Ml
; ¥ i Linhirg Serial No.: U0S97169 /180411 / §K181
one-hallevele | onc-halfeyete | (dm) (dB) DN RYG_150439
- o IS
59.7 89.6 0.1 =5 |
12, High level stabitity Condition As Found : GOOD
SLM Display | SLM Display | Deviated | Acceptance Customer : ALS LADORATORY GROUP (THAIFANDICOIRTD,
Froguency ot T S iy 104 PILATTHANAKAN 40, PHATTHANAKAN ROAD,
Weighti KHWAENG PHATTIANAKAN, KHET SUAN LUANG,
cighting (dn) (dB) (dB) (dB) BANGKOKL 10250 J'HAILANg = v
A-weight 1370 137.0 0.0 03 . - .

Location :
Ambient Temperature : (230=3) °C
A Pressure : 1013 73) kPa ¥ "
The reported uncertainty is based on a slandard uncermainty iplice
s P y multiplied by coverige factor & - 2 i idity - 2o 5
. , . B Relative Humidity : (500 =20) % o whol ¢ f
orany value following calculation,providing a favel of confidence of approximately 95 % 3 TSI
Received Date : 11 OC1OBI R 2023 e = =
End of Calibrution Ceriificate = s Calibration Date ; 19-20 OCTOBER 2023
Date of Issuc : 24 OCTOBRER 2023

Calibrated by : Nathakom Prautpaisan

Approved by : L/" ﬁm }
) )

{ Thanakul Peichurai

This certificale is issued in accordnnce with the requireiments of [ISO/IEC 17025 standand, may nat be reproduced

other than in (ull, except with the prior written approval of the head of Calibration ]aborators

QF-1812-04-4-020603

SITHIPORN SITHIPORN ASSOCIATES CO,LTD. S IT’H | P.O RN SITHIPORN ASSOCIATES CO,LTD.
AL CALIBRATION LABORATORY o CALIBRATION LABORATORY
Continuation of Calibration Certificate | Continuation of Calibration Certificate
Cert. No. : ACL23322 | Cer( No, : ACL23322
Job No. : VCGTACO011 Job No. : VC67ACDU1L
Pupes : 20f8 Pages  : 30l8
Calibratien Proccdure : CP-AC-0l

Summury ol Measurement Result 3

Calibration Method :

‘This equipment was calibraled by bused on 1EC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty | Maximuorpermitled
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Relerence Parameter Pass Fail uncertointy of
Standard Insiruments, “n measurement (dB)
For tests results of each items were made by observation ol cach Insiruments display and also with SLM's display. L. Absolute sensitivity v - 02 NA
2, Self-generated noise v . 02 Na
Condition of this result of calibration : 3 | sigmal tests of frequency weighti
1. Reference Standard Instruments © 125 Hz, v 0.3 0.6
Instrument Model Serial No. Cert. No. Due Dale 1000 Hz v 0.3 0.6
Waveforin Generator 332104 MY45017076 [F-0009-23 07-FEB-24 8000 Hz 4 0.3 0.7
Wavelorm Generator 33511 MY52302742 EF-0000-23 07-FEB-24 . Eleclrical signal tests ol frequency weightings
Digital Multimeter 33461A MY33220104 FEL.BP 30/0266  13-FEB-24 For 10 Hz 10 4 kHz v 0.3 06
Digital Mubimeter 334614 MYS3220076  EEL.BP 29/026G6  13-FEN-24 Far> 4 kHz to 10 kliz v 03 07
Digital Multimeter 344614 MY60024273  EGL.IP 310266  14-FEB-24 TFor> 10K12 10 20 KHz = 10
Programmable Attenustor MAT-1070 62100114 EI-0011-23  0B-FEB-24 5. Froquency and fime weightings a1 K1z % 5 o2 02
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24 5. Long - term stability T o1 0.1
Measuring Amplifier NA-2KAL 34560495 AA-3002-23 14-FEB-24 7. Level linearity on the reference level range w7 02 03
2. Ihis result of calibration was found aceurate s shown on date and place of calibration for this calibrated item only. g evel lincuily including the levsl rangse conurol Y. 02 L
m— . . " — 9. Tone burst respunsie v 0.2 03
2. This cetificute is traceable 1o the intemational system of unit maintained at :
% 10. Peak C sound level v 0.2 0.35
3.1 National Inslitute of Mewrology (Thailand). 1L, Overlond indication 7 = 0z 0.25
3.2 Thailand Instinne ol Scientilic and Technological Research (TISTR). 12. 1ligh level stability v 0.1 o1 ]
Note © Pass/Tail evatuation for each parameter.
will be considered together fram the timit and the Moxi 7 itied uncerminty of measurement.

QI =15 124-3-020061 QU-TSIZHAH-120004
POy 7 7 st




SITHI PORN . SITHIPORN ASSOCIATES CO,LTD.
i & CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No, : ACL23322
JabNe. : VC67AC0011

Pages  : 4o
Result of calibration ;.
1. Absolute sensitivity
Reflerence Measured Acceprance
Acuustic Signal Value Deviation Limit
(dB) (dB) (dB) (dR)
93.9 (93.93) 93.9 0.0 =0).3

2. SelF-generated noise
2.1 Normal 1est

Meusured Value
(dB)
14.6

2.2 The miicrophone of the suund level meter was replaced by lectrieal signal ioput device,

Trequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17,7
Flap 232

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at o level of B4 dB

Frequency Deviation from various frequency weighting response curve (dB)
Lt Fla U-werght Asweight Amt'palnncc
Limsits
1235 0.0 0.0 0.1 = ks
1000 0.0 0.0 0.0 =1.0
8000 2.0 2.1 2.1 £5.0

CF-1812-04-04-020664

> L

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
RSN CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with refative 1o 1 k2.

Frequency Devialion from various frequency weighting response curve (UB)
(Hz) 7. i R Acceplance
Flau Cowieight A-weighl
Limits
63 0.0 0.0 0.0 +2.0
125 -0.1 0.0 0.0 1.5
250 0.0 0.0 0.1 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 0.0 120
4000 0.0 0.0 0.0 13.0
8U00 0.0 0.1 0.1 +5.0
S. Frequeney and fime weightings at 1 k12
5.1 Frequency wcightings at | kHe
Anticipaed Measured Deviated Aceeptance
Frequency Value Value Value Limits
Weighting (4B} (dB) LdB) (dB)
A - weight 94.0 94.0 0.0 =02
C - weight 94.0 94.0 0.0 +02
Flat 94.0 94.0 0.0 =02

5.2 Time weighting at | kllz

Anticipated Measured Acceplance

Frequency Value Value Value Limits
i di ¥ {dB} 1dB | tdB)
94.0 94.0 0.0 +0.1
94.0 94.0 u.0 + 0.1
94.0 94.0 0.0 + 0.}

6. Long - term stability

SLM Display | SLM Display Deviated Acceptance

Treyuency at injsial at final Value Limits
Weighting idB 1dB | {dB ] 1dB}
A = weight 44.0 94.0 0.0 =03

Q- 1512-04-03-020064

o BT -

SITHIPORN SITHIPORN ASSOCIATES CO,LID.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl No. : ACL23322
Joh N, : VCGTAC0011
Pages @ Gol8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (4B} 1dB} (dB)
137.0 137.0 0.0 =Ll
136.0 136.0 0.0 =11
135.0 135.0 0.0 1.1
134.0 134.0 0.0 =]
133.0 133.0 0.0 =Ll
132.0 132.0 0.0 =]
131.0 131.0 0.0 =Ll
129.0 129.0 0.0 = LI
1240 124.0 0.0 =1l
119.0 119.0 0,0 =1Ll
114.0 114.0 0.0 =Ll
105.0 109.0 0.0 Lan|
104,00 104.0 0.0 + LI
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 = L1
89.0 49.1 0.1 111
84.0 84.1 0.1 =1Ll
79.0 79.1 01 =11
74.0 74.1 0.5 +1.1
69.0 69.1 0.1 1.1
640 64.0 0.0 +1.1
59.0 59.1 0.0 =11
54.0 540 0.0 E N
4v.0 49.0 0.0 £ 1.1
44,0 H0 0.0 211
39.0 39.0 0.0 x 1.1
340 340 0.0 =Ll
30.0 300 0.0 28
29.0 29.0 0.0 x 1.1
28.0 280 0.0 = 1.1
270 27.0 [10) + 1.1
26.0 25.9 0.1 =+ 1.1
25.0 250 0.0 =11

Q- IS 2-4-04-020604

o LA

SITHIPORN  SITHIPORN ASSOCIATES CO.LTD.
i i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23322
Job No. : VC67ACO011
Puges  : 7ol

8. Lesel linearity including the level range control

Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dR ) (dB) (dB)
Aulo 94.0 94.0 0.0 1,1
4. Tone bursl response
Time Tone burst Anticipated Measured Deviated Acceprance
duration, b Cyele Vitlue Value Value Limits
Weighting ms) (dn) (d8) d) (dB)
0,25 1 108.0 1079 -0.1 1.5;-5.0
Fasi 2 8 117.0 117.0 0.0
200 300 134.0 134.0 0.0
Slow 2 8 108.0 1080 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 989 -0.1
Skl 2 13 108.0 108.0 0.0
200 800 1280 128.0 0.0
10. Peak C sound level
Number of cycle Anticipated Meusured Deviated | Acceptance
in Value Valug, Lepeak) Value Limits
Les signal (dB) (dB) (dB) (dB)
Continuoas 1330 1330 0.0 +3.0
One 136.4 136.3 =0.1 3.0
Number of eyele Anticipated Measured Dieviated Acoepance
in Value Value Value Liniits
test sigmal (dB} (dH | (dB ) 1dB
Continuoss 133.0 133.1 0.1 2.0
Positive half eycle 1354 1352 0.2 120
Negative half cycle 135.4 135.3 0.1 12,0

Q1 = 1812040402000
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Continuation of Calibration Certificate

Cert, No, : ACL23322
JobNo. : VC6TACO011
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11. Overload indication

Measured value ( dB ) Devialed Acceplance
Positive Negalive Value Limits
one-half cycle | onc-half cycle (dB) (dB)
89.7 89.7 0.0 %15
12. ligh level stability
SIM Display | SLM Display eviaed Acceprance
Frequeney at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB})
A - weight 1370 137.0 00 0.3

The reported uncermainty is hased on u standard uncercinty nwltiplivd by coverage factor & - 2

or any value following providing a lavel al contidence of iumately 95 %

End of Calibration Certificate —
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THAILAND INSTITUTE OF SCIEN I I ANI TLCHNOLOGICAL RESEARCH (115 11t)
Request No. 21-67/0232 MTC No. ELL. BF. 175:0167
CALIBRATION CERTIFICATE

Submitted by : ALS Laboratory Group {Thailand) Co.. Lid,

Address < 104 Phatthanakan 40, Phaithanakan Rd., Khwaeng Phatthanakan. Khel Sunr 1.nang, Banghek 1023

Calibroted at < Electrical and Flecironic Standards Laboratory. Industrinh Melrology and Tesling Service Centre,

Soi 1€, Bangpoo Industrial Estate,

itRd.. A Muang, S kan 10260,

Instrument Culibrated : Ambient Enviconment

Desenption < Sound Level Meter Temperature 123z 3)°C
Mum : Rion Relative Humidity 50z 15)%
Madel TNL-42 Ambicnt Pressure +(101.3.
Serial No. 00709746 (ID:RYG_i 50491)

Microphone  © UC-52 No 187332 i )

Preamplifier : NH-24 No.01297

Stundards vsed : ,

L. Rand Pass | ilter Waveiek 7524 S/N 90010494 .

2. Condenser Microphone Briiel&Kjaer 4180 $/N 2889871,

3. Decade Altenuuor Ando AL-203 S/N 00264602,

4. Function/Arbitrary Waveform Genenitor Agilenl 3312204 $/N MY 44042668,

izital Function Sywthesizer NI Elecironic Instruments DF-193A $/N 122037,
6. Digital Multimeter Fiuke 8520A SN 4985007,
7. Pistanplione Rion NC-72 $/N (0402446
8. Measuring Amplilier Briiel&K wr 2636 SN 15374814

Date of Recvipt 124 lun. 2024

Date of Calibration  : 23 I'eb 2024-] Mar,2024 1:9

MNTISTR

WACTISITIS |
CALIRATION L4

THAILANDINSTITUTE OF SUIRNTIFIC AND TECHNOLOGIC AL RESEARCH (TISTR)

Request No. 21-67:0232 MTC No. EEL. BP. 175/0167

9. Power Amplifier Briicl&Kjer 2706 SN 1517650. |
10. Spzaker Tannoy Lirnited. Great Briwin Rritish Potent No. 215300,

11 Digital Multmeter Agilent 33901 A 8:N MY44003560.

12 Programmable Attenuator Tamagawa | PA-303A SN 2212,

Calibration Pracedure ©

This instrument was calibraled by using culibration procedures no CP-102-02 and CP-102-03, which
were based on TEC 61672-3 Eleetroncoustics - Saund Level Meters - Pan 3 ¢ Periodic lests (2013). These calibration
procedures were related (o Lhe electrical and acoustic signal (ests. The elecirical signal test was cartied out with the
irect measurement method. The aconstic signal test was performied in an ancechoie room with the comparison
measurement method.

This instrumeni has been calibrated against standards maintained ot the Electrical and Electronic Standards
Laboratory (EEL). which are trsceable (0 the Iniemational Systen of Units through the Nationa Tnstitute of
Mcnology (Thailand).

The infonmation on aciual reading is anached berewith and the uncertainty Jimits quoted refer to the
measured values only.

Tiie reported expanded uncertainty is based upon a siandard uncertwinty multiplied by a coverage factor

k=2, providing n level of conlidence of approximately 954,

Date of Calibration 123 Feb 202§ M, 2024 2

TUAILAND INSTITUTE OF SCIENTIFIC AND TECHNOI OGICAL RESCARCH (11S1H)
Request No. 21-67/0232 MTC No. FEL. BP. 1750167

1. Absolute Sensitivity

Refercace Meaststed value Deviatson Uncanteeny Maximum-permtied
Areuntic Signal o value [l Class 2f uncemaiaty of mesursment
idB) Bafore ‘.|u~!: Alser sl i 1=dB i (S 1] (+i1B)
113.93 1138 1139 0.0 1.0 0.30 NaA

Note: The external

Jii was [irstly perfi The internal calibration adjustment

was then completed w the display of 1242 dB,

2. Sell-genvrated noise

2.1 Normal lest

Meaured vilee Uncenzizty Maximum-permitied
1¢B1 1+4B} uncerlinty of tneasurement 1 dB)
18,6 .10 N/A

2.2 The microphune of the sound level meter was replaced by electricul signal input device

Freguency | Measwred value | Uncertsingy Maximum-permitied

Weighting 1dBy (-dB) uncertainty of measurement (1IR)
A-Weight 14.0 0.10 NiA
18.9 .10 N/A
Fla 24.0 0.10 N/A

Date of Calibration ;23 Febh 2024-1 Mar 2024 B




NSCTISITIS Vs
TITSTR CALIBRATION 0097

THAILAND INSTITUTE QF SCIENTIFIC AND TECHNOLUGICAL RESEARCIT(115TR)
Request No. 21-67:0232 MTC No. EEL. HP. 17570167

3. Acoustical signal test of frequeney weightlugs

AITISTR

HRATHN

IAILAND INSTITUTE 01 IENTHIC AND TECHNOLOGIU AL RESEARCH (TISTR)
Request Nu, 21-67/0232 MTC No. i EL. BP. 17540167

{ 5. Long-term stability

|
Fraueacy | Devianon from frequency response (dl) | Agecptence Bt elses ? | Uneortaraty Maximumepsmined |
i Asweipht Comrnght Flat (2dDy (=01} uneerlirty ol measurement (+40)
125 0.1 02 0,2 s 0.45 06
1600 | 0.1 0.1 0. 1.0 045 0.6
5 000 13 1.3 14 50 045 07 |
4. Electricul signal test of (requency weightings
Frequency | Deviction from frequency response (805 | Ascepeence ot ehans ? | Unoestaingy Maximum pe mitied
{H21 Acweight | C-weight Flat (+dm (&) uncertming of measurement (b}
63 0.2 02 al 20 0,20 06
125 02 0.1 0.1 15 0.20 06
250 0.1 -0.1 0.1 15 020 06
500 0.1 0.0 on 1.5 020 0.6
1 000 0.0 0.0 0.0 10 .20 06
200 | -0 an 0.1 20 020 0.6
000 | -0 0.0 0.1 20 0,20 0.6
8 000 00 00 0.1 s 020 07
Date of Calibration 23 Feb 20241 M 2023 4
; : ; p R ——
Otre
i H AP N i b

Time | Meavsrod Value | Deviated value | Acoeptanve et | Uncerssingy Manimun-permited
i 2 uncerlamy of ineasurement
| [ (B} {an; (=dB} (2B} |
i Begin Q0
| 0.0 03 0.10 o1
| End 94.0
i 6. Frequeney and (ime weightings at 1 kHz
6.1 Frequency weightings a1 kHz |
Frequersy | Moasured value | Deviated vafue | Acecmance firt | Uncenainty Makimumepeimied
Weightmg a2 uncerinty of measurement
1By (i) e (=dp) (=B}
Arweight 94.0 0o 02 0.20 0.2
C-weight 94.0 0.0 0.2 020 02
P 94.0 0.0 0.2 020 0.2
6.2 Time weightings at | kHz
Frequency | Mtemired satue | Deviated valus | Acceprance linit | Uneertafiny Maximum-permitted
Weighting s 2 uncertmnly ol measunianl
h B (+d) (=dB) (14D)
[ 94.0 0.0 "t 020 0z
Slaw 94.0 0.0 wi 0.20 02
Leg 940 00 01 0,20 02

Date of Calibration

Hewa Olice

D23 Feh 2024 t Ma:, 2024

FABLANTC EO2 P

ADTISTR

THAILAND INSTHUTE OF SCIENTIFIC AND TFCHINOLUGICAL I S EARCH ITISTR)
Reqgucst No, 21-67/0232 MTC No. EL 1. BP. 1750167

7. Level linearlty an the reference level runpe

“ECNTISE IR

FITISTR CALHIRATION 0637

TUAILAND INSTHUTE OF SCIENTIFIC AND | LCHNOLOGIC AL RES]

RCILTISTR)

Request No, 21-67/0232 MTC N

3P, 17540167

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

P Memsarad valior | Devited vabas | Aveeptars L ncertainty Maximum-permaited
ehim 2 wneenainty of me - remant

by 14B) am t=dnj {xdB} (rdBy
136 1360 0.0 Li 0.30 03

135 135.0 0.0 Ll 0.30 02

124 1330 o L1 0.30 0.3

133 1330 o (8] 0.20 03

132 1320 0.0 L1 0.30 03

138 1310 [ah) B U.30 03

130 1nn 0.0 (3] 030 0.3

129 129.0 0.0 Ll 0.30 03

124 1290 0.0 Ll 0.30 0.

1y 1. 0.0 L 0.20 0.3

114 114.0 00 LI (.30 03

109 nen on L1 30 02

104 1040 0.0 Ll 0.30 03

99 99.0 0.0 L1 0.30 03

44 94.0 oo Li 030 Q3

89 89.0 wo LI 020 03

84 840 (111} LI 0.30 0.3

v 789 1] LI .30 0.2

e 740 oo (] [ 02

(S 689 =01 LI 030 3 T

Date of Calibration

tigad Offuce

23 1eb2024-1 Nar 2024

CifiieiLazouteny

Anticipated| Mesumed vals | Devarnd satue | Acoeptance lmn | Uncert miy Miccimum-pamitted
vabue dlas 2 R ——
[fLcT) (dny @B) i=dB) =di; t=dD)

64 639 0.1 1) 030 03
59 59 0.1 11 030 03
54 539 0.1 LI 0.30 03
9 489 01 11 030 03
w4 439 0.1 Li .30 03
39 38y Q. L1 0.30 03
3 319 0 L 0.30 03
2 20 o 11 0.30 03
% 280 0o 11 030 03 |
b3 270 o 1 0.30 03
2% 261 01 X 0.30 03
[ 2s 251 0.1 L1 0.30 03

. Level linearlity including the level range control

At relerence sound level v the refirence Tevel range

Rompe Anticepatad subue | Memsured valee | Devasted | Acesptaser | Creertaluy Masimum-permitted
vabue | bea clase 3| anceriaing of mssire
By wn) whi i=dBy [2dBy S|
30-130 940 4.0 0.4 1.1 0.30 03
Dute of Calibration I'eb 2074-1 Mar.2024 k El( |
TRBMTIO02 e 2
+ o E) 1 ¥ i s ¥ ¥




TUAILAND INSTITUTE 01 SCIENTITIC AND TECHNOLOGICAL RESEARCH (11STR}
Request No, 21-67/0232 MTC No, EEL. BI*. 175/0167

8. Level linearlity including the level range canlral

Alreference level at 5 JB greater than the under-runge on n level range

Dovisted [Avcepiaace | Unees ity
|

Arbcipared valoe

Maximumepermitted

valwe | b cliss 2 uncertgimy o measursment
(n; (8) ws) (6D (=¢B) (~iB)
3130 330 350 00 | 11 0.30 03

9. Toue burs! respunse

Time Toachuss Memured valve | Devsted [Acveptance | Uneestafaty Masimum-pernined
Weightng | Duration, Tb salue chan 2 unceriainty of measurement
ims} 1B} Wi oy izdB) (=dB)
200 126.] 0.1 zl.0 0.20 03
2 109.0 0.0 L0: -2.5 0.20 0.3
0.25 99.9 0.0 ~1.5-50] 020 03
2 119.6 Y] =1.0 0.20 0.3
Slow
2 100.,0 0.0 -1.0;-5.0 0.20 03
200 1200 00 ) 0,20 03
SEL 2 | 1n0.0 00 0.20 3
025 90.9 0.1 1.5:-50 020 03 :
Date of Calibration 23 Feb 2024+ ) Mar, 2024 §9 32
T4 BLIATC 002 Rovd
etice

THAILAND INSTITUTL OF SCIENTIFIC AND TECTINOLOGITAL RESLARCH (TISTR)
Request No, 21-67:0232 MTC No. EEL, BI% 1750167

10, Peak C sound level

Number of'cycles n | Asticipated | Measered | Deviated | Aceepaance | Urccttanty Maximurm-permitted
s gl wabug valag wvalae | limit class 2 uncertainty of measurement
B p 1CHY Lzatiy (-dBY (+dH)
125.4 1254 0.0 3.0 0.20 035
1244 12401 -0.3 20 | 2w 0.35
Negatve half eyele 1244 124.1 -0.3 20 0.20 035

11. Overload indicatian

Measured vahue (dR) Deviated | Accepeance | Uncemaimy Maximum-permilled

Pokitive Negative walue | lienia class 2| uncerwinty of measuremear
enchalf cxele antalf cycle i 1+dB) i=dB} (2dB)
135.5 1355 0.0 13 0.20 025
12, Nigh-level stability
Time Meaunred Devidted value | Avceptance limut Uncerainty Maximum-pznnitted
a2 uncertainty of measurement
vahue [dB) () fxdD1 [4dBy Cdw)
Heg 129.0
(V14 () 010 0.1
Fnd 129.0

Calibrated by : Approved by @

i

(v Tewikaal lamsainrany

Electrical and i'.let(rl}ni\:lﬁqgndn{m Laboralors
ER- A = a R

Date of Calibration 1 23 Feb.2024-} Mar.2022 Industrial Metrology and Tesling Service Centre

Date of Isue <1 Mar, 2024 Rel: 2011267012400347005

Lnd ol Cerisfienre 4y
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L
CALIBRATION LABORATORY SITHIEORN,; § s
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)
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Calibration Certificate

Equipment : SOUND LEVI1. METER

Manufacturer : RION

Model : NL-42A / Microphone UC-52 / Preamplilier NH-24
Serial No.: 00623393/ 196641 /26421

1D No.: RYG_Fs0618

Condition As JFound : Goon

Customer : ALS LABORATORY GRQUP (THAILAND) CO.. L'ID.

104 PHATTHANAKAN 40, PIIATTHANAKAN ROAD.

KHWAENG PIIATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 TIIAILAND.
Location : . e
Ambient Temperature 3 {230 13) °C - - FiC] .
Pressure : (1013 £3) kPa ___‘-3.2\_[}'
Relative Humid (50,0 +20 ) Y% '

v . wlhiss

Reccived Date : 05 JANUARY 2024 . .

Calibration Date :
Date of Issue =

12-15 JANUARY 2024
16 JANUARY 2024

Calibrated by : Nathakom Pisutpaisin

7 LA

( Thanakul Petchurai )

Approved by :

This certificate is issued in | willy the of ISOALC 17025 siandard, may not be reproduced

other than in full, except with the priar wrilien approval of the heud of Calibration Laboratory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45k231S inthorn Roae Eangbumru Nongsivd Bargkox 10700 Thailand
1] - 152433 £32)

SITHIPORN;,

associales.

NSCTISTIS 17025

Cmail- cebration@: pharicom

EAURRATION 1%

Cert. No. : ACL24034
Job No. : VC67ACO052

Puges  : 20f8
Calibration Procedure :

CP-AC-01
Calibration Method :

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

The SLM had tests 10 Acoustical and Electrical signal lests of frequency weighling with Anechoic chamber and Reference
Standard Instruments.

For tests results of cacl: ilems were mude by observalion of cach Instrumerits display and aiso with SLM's display.

Condilion of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serjal No. Curt. No,

Waveform Generator 332108 MY4B017076 EF-0009-23

Wavelorm Generator 33511B MY52302742 EF-0010-23

Digital Multimeter 33461A MY532201(H LEL.BP 300266  13-FEB-24
Diital Multimeter 33461 A MY53220076 13-FEB-24
Digital Multimeler 34461A MY60024273 EEL.BP 31/0266  14-FEB-24
Programumable Altenuator MAT-1070 62100114 LCF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-100i-23 14-TCB-24
Measuring Amplifier NA~2KA] 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and pince of calibrution for this calibrated item only,
3. This certilicale is trmceable (o the intemational sysiem of unit maintained at
3.1 Nutional Ingtitute of Metralogy (Thailand).

3.2 Thailuad Instilute of Scientific rnd Technological Research (TISTR),




SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

CALIBRATION LABORATORY SITHIPORN) SITH!PORN |
; R . : associates 431 451115 nthem Rac Benghuninu Ber gl Sangkek 19700 Thailone asscciates -
4GHASIf] Stithor houd Bnngbu‘mvu anngplu; 2engkol 0703 1halkana e Nl o086 2473 635 Emeil: cobration@s - shorncom :
Ub 466 2433 6331 Email: calibronon@sitnipharmcem CALMAANON S CALSSRATION O
Cert. No. : ACL24034 Cert.No. :  ACL24034
JubNo, 1 VCETAC0052 JobNo. : VC67ACO052
Pages  : 3or8 Pages 4ars
Summary of Measurement Result : Result of galibration ;
1. Absolute sensitivity
Unceriainty Mazimum-permitted Reference Measured Acceptance
Puaramerter uncertainty of Acoustic Signal Value Deviation Limit
e mieasurement (dB) (dB) (an) (a8) (e8)
1. Absolute sensitivity 0.2 NiA ¥3.9 193.98) 93.9 0.0 =03
2. Self-penerated noise 0.2 N/A
3. Acouslical signal 1ests of frequeney weightings 2, Self-generated noise
125117 0.3 0.6 2.1 Normal test
100012 e e Monsured Value
8000 11z 0.3 0.7 (a8
4. Llectrical signal tests of frequency weightings 14.6
For 10 Hz to 4 K1y 0.3 0.6
For >4 kHz 10 10 kHz . 0.7 2.2 The micraphone of it sound level meter was replaced by elecincal signt input device.
For> 10 kIlz 0 20 kHz = LI Frequency Measured valoe
5. Frequency and time weightings at | kHz. 0.2 0.2 Weighting (dsy
6. Lunyg - 1erm stability 0.1 0.1 A weight 108
7. Level linearity on the reference level range 0.2 0.3 C- weight 174
8. Level lincarity inchisding the level range control 0.2 03 it 3
9. Tone burst response 02 0.3
10, Peak € sound level 02 0235 3. Acoustical signal tests of frequency weightings
11. Overload indication 2 0.2 Meter free-field acoustic response at  level af 54 dB
12, High level stability 0.) 0.1
Frequeney Deviation from various frequeney weighting response curve (B}
(Hz) A = Acceplance
Flal C-weight A-weight e
Limils
125 0.3 0.3 0.3 =15
1600 0.1 0.1 0.1 = 1.0
5000 0.3 0.2 0.2 5.0
SITHIPORN ASSOCIATES CO, LTD.
SITHIPORN ASSOCIATES CO, LTD. LIBRATION LABORATORY <
CALIBRATION LABORATORY SITHIPORN, /A= CA SITHIPORN, [
S i . 4514511 S athorn Roud Lergaumeu Rangpl. d Bangios 10703 raland associates o
454511 Sinnthar Road Rangbunira, Gangpiud Eangkol . 19708 Thalana B CGiiaTHels Tel 455 2232 8321 [z colbalon@seiphor cem NI 025
Tol +€€ 2433 R 31 Emal; culibration@sitizhom som "“m‘;:;“; CALIRATION 031
e Cert. No. : ACL24034
Cerl. No. : ACL24034 Job No. ; VC67AC0052
Job No, : VC67AC0052
Puges  : Sofs Exes] foors
. Electrical signal tstsof requency weightings 7. Level liucarily on the reference level ranpe
Weighling network response with refalive 1o 1 kllz.
Anticipated Measured Devaated Avcepance
Wucnc) Deviauon from various frequency weighting reonte curve 1805) Value Vikic BT Lugis
(Hz) Flat Cowelght | Aewcight Asipace (dB ) (dB) (dB) (dB )
Limits 137.0 137.0 0.0 =1
63 0.0 0g 0.0 £20 1360 1360 [ £ LI
125 0.0 0.0 0.0 1.5 135.0 135.0 0.0 4 1.1
250 0.0 0.0 o t1.35 134.0 134.0 o 1.1
300 o 0.t 0.0 =1.5 133.0 133.0 00 411
1000 0.0 0o 0.0 =10 132.0 132.0 00 z L1
2000 0.0 0.4 0.0 120 131.0 131.0 0.0 T
4000 0.0 0.0 0.0 3.0 129.0 129.0 00 il
8000 00 0.1 a £5.0 124.0 124.0 00 L1
119.0 119.0 0.0 i
114.0 1140 00 111
S. Frequency and time welghtings at | KITz
109.0 109.0 00 110
5.1 Frequency weightings at 1 kHz 1010 Noih %0 i
Anticipated | Measured Devialed | Acceptance 99.0 99.0 0.0 =11
Frequency Value Value Value Limits 940 940 00 ]
Weighting (B} (dny (dB ) e 890 9.0 0.0 = LI
A - weight 940 94,0 0.0 =02 840 840 00 1l
C - weight 94,0 94.0 0.0 £0.2 790 79.0 0.0 4 L1
Flat 94.0 94.0 00 +0.2 749 740 0.0 11
69.0 69.0 0o +1.1
5.2 Tiime weighting au 1 kH, 64.0 6.0 0.0
Ansicipated | Measared Deviated | Accepance 22 0 20
Frequency Value Valug Valse Limits 250 2 EL
Weighting () (UR (an) (di) 2D = o
Fast 94.0 94.0 0.0 +0.1 20 J4D 20
Slow 94.0 94.0 0.0 0t &l 230 o0
Leq 94.0 91.0 00 0.1 =0 20 s
300 199 0.1
290 289 0.1 L1
6. Long - (erm stuhility o T 7 0
SLM Display | SLM Display | Devisted | Acceprance 70 770 00 )
Frequency at inicial at fimal Valie Listits %60 261 o1 AT
Weightang (dB} (dB ) (B} (i} 350 249 0.1 1)
A - weight 94.0 94.0 00 =03

-

e ————a A



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-2514 Sinnthorn Road Bangbumiru Bengalud Jangkos 1700 Inailana
To) 46624338331 Emai: caiibration@s dniphorn ot

SITHIPORN

associates

CALIBEATIN 384

Cert. No. : ACL24034
JobNo. : VCE7ACO052
Pages : Tof8

8. Level linearity including the level range control

Anricipated Mensured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dR)
Auto 94.0 94.0 0.0 sl
9. Tane burst response
Time Tone burst Anticipated Measured Devialed Acceplance
duration, Tb Cycle Value Value Value Limils
Weighling (ms) {dB) (dB) (dB ) (dB)
0.25 | 108.0 107.9 -0.1 1.5:-5.0
Fast 2 8 117.0 117.0 0.0
200 800 1340 134.1 0.1
Stow 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 2 8 108.0 108.0 .0
200 800 128.0 128.1 0.1
10. Peak C sound level
Number ol eycle Anlicipated Measured Deviated Acceplance
m Value Value, Lepeak Value Limils
test signal (dB} (dB J (dB) (dB)
Conlinuuus £33.0 133.0 0.0 =30
One 1364 135.5 -0.9 13.0
Number of cycie Anticipated Measurad Deviated Accepionce
in Value Valuse Vatue Limiis
Lest signal (dB) 1dB ] (dB) (dB)
Continuous 133.0 133.0 0.0 =2.0
Positive half cycle 1354 1352 -02 +2.0
Negative half cycle 135.4 1352 0.2 +2,0

7 A

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4B1a51/1S - rtaorn Rood Bansg:s
Tol +3624336231  tma

SITHIPORN,

Jssociates

Bangpiud Bangkok 19700 Theudand

Hon@sit! horn com NSCTISETS 17078
L CALBRATON DM

CerL No. : ACL24034
Job Ne. : VC67AC0052
Pages  : Borg

11. Overlond Indicution

Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
onc-halfeycle | onc-half cyele (dB) (dn)
§9.7 B9.6 0.1 =15

12. High level stability

SLM Display | SLM Display | Devaated | Acceptance
Frequency at initial al final Value Limits
VT

cighling (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 w03 |

I'he reporied uncertuinty is based on u standard unceriainty multiptied by coverage factor § — 2

or any value following calculari viding a lavel of of

y 95 %

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-2b1{1 Sirdinthorn Raad. Bangbumry, 3angplud, Banglok, 10700 1n alcnd
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A  Micraphonc UC-52 / Preamplifier NH-24
Serial No.: 00623396 / 198643 /26424
ID No.: RYG_FS0621
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP {THATI AND) CO., L1D.

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

Location : r s g
Ambicnt Temperature : {230 £3) °C Lo ‘\P!
Pressure : (1013 £3) kia H
Relative Humidity : (500 220) % ]

05 JANUARY 2024
12-15 JANUARY 2024
16 JANUARY 2024

Received Date :
Calibration Date :
Date of Issue :

Calibrated by : Nathakorn Pisutpa

7 2.

{ Thanakul Petchurai )

Approved by :

This cerlificalc is issued in accordance with the requirements of ISO/IEC 17025 slundard, may nol be reproduced

other than it full, except with the prior writien approval of the head of Calibralion Labaraiory.

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45+451/1 S nnthorn Road Bangb.ming Bangplud Bangkok, 10700 Thalond

SITHIPORN,
associates & "
MR 1R

Tol 4662433833 [mai colibranor@sithiphorn com I8 i
CerL. No. : ACL24037
Joh No. : VC6TACIS2
Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Mcthod :

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

The SLM hud lests (o Acoustical and Electrical signal tests of frequeney weighting with Anechoie chamber and Relerence
Slandard Instruments,

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

Condition of this result of calibration :

1. Reference Standard Instrumenls :

Insirument Model Serial No. Cerl, No, Due Date
Wavelorm Generator 332104 MY48017076 CI-0009-23  O7-FEB-24
Wavefonn Generator 33511B MY52302742 EFI010-23  07-FkR-24
Digital Mullimeter 33461A MY53220104  GELBP 3010266 13-FLB-24
Digital Multimeter 333614 MYS53220076  EEL.BP29/0266 13-FEB-24
Digital Mullimeter 34461A MY60024273  EEL.BP 3140266 14-FEB-24
Programmuble Altcnuator MAT-1070 62100114 TGF0011-23  0B-FLB-24
Condenser Microphane 4180 2977900 AA-1001-23  )4-FEB-24
Measuring Amplifier NA-42KAL 34560495 AA-3002-23  14-FEB-24

2. Vhis result of calibration was [vund accurale es shown on date and place of calibration for this calibraled itenn only.
3. This certilicate is traceable 1o the intemational system of umit mamiained at :

3.1 National Instilute of Metrology (Thailand)

3.2 Thailand Institute of Scientific and Technological Research {11STR),

7 At



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 £51fiSirnthorm koad Bengoumiu Bangpiud Dangeak, 16750 Thanand

ascociales

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45H431/1$ . Athorn eed Bangb.rvy Bangplud Bangsok 15700 Thalana

SITHIPORN:

assGliales

el 362432 832) i caibraticn@sithiokorn aom ::flxm:‘: Te +65 2433 A531 Froa edlirebengdsiliphiz oo n ;‘:‘:."::“':’3
Cert. No. : ACL24037 Cert. ACL24037
Job No. : VC6TACH0S2 Job No. = VC67ACOUS2
Pages : Jof8 Pages  : qoff
Summary of Measurement Resnlt Result of calibration :
1. Absolute sensitivity
Uncertainty Muzimnm-permitted Reference Measured Acceplance
Parameter B uneer(ainty of Acoastic Signal Value Deviation Timit
measurement (dB) 14B ) (dB ) (dB) {(dB)
1. Absolute sensizivity 0.2 N/A 93.9 (93.98) 93.9 0.0 +0.3
2. Self-generated noise 0.2 N/A
3. Acouslical signal tests of frequency weihtings 2. Self-gencrated noise
125 fiz 03 0.6 2.1 Normal lest
1000 Hz 0.3 0.6
T = = Measured Value
(dB)
4. Electrical signal tests of frequency weightings 16
Tor 10117 10 4 kHz 0.3 0.6
For>4kHz o 10 kHz 0. o7 2.2 Lhe microphone of (he sound level meter was replaced by electrical sigunl input device.
For> 10 kHz 10 20 kl1z - 1.0 Fredmaiy Measured value
5. Frequency and tine weightings at 1 kHz 0.2 0.2 Weighting (dB)
5. Lony: - lerm stability Q.1 0.1 -
7. Level linearity on the reference level range 02 03 vl 108
PR : . © - weight 18.7
8. Level linearity including the level range control 02 0.3 et TP
9. Tone bursi responsc 02 0.3
10, Peak € sound Tevel .2 0.35
T Overiond ediomion 0 s 3. Aconstical signal fests of frequency weightings
12, ligh lovel sbiliy oh R Meter free-field acoustic response at a level of 84 dBB
Frequency Deviatian [ram various frequency weighiing respoanse curve (dB)
(Hz) Flat Cueigt | A-weight e
Limits
125 [ 0.1 0.1 115
1000 0.0 0.0 0.0 =10
5000 0.4 0.5 0.5 =5.0
5 Ak - RN, . /7.5
SITHIPORN ASSOCIATES CO.,, LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN: I, o CALIBRATION LABORATORY SITHIPORN :
ASF45N SINNthoin Road Zangbumau Baagpiod Eangk:h 10703 Tnaiand assaciates 4510 Sireiton: Read Bungbun™ra bungpslud, Bangror. 10706 Tharard assoctates ]
Tol +66 2433 8331 D canbrato@sin prom cern ::I:::::;:‘;L Tel 166 2433 5331 £mail calibratinr@sithichorm com "“KI;:;":::_“
Cert. No. : ACL24037 Cerl, No. : ACL24037
Job No. : VCGTAC00S2 Job No. : VCGTACUDS52
Pages : 50f8 Puges  : 6ulR
4. Electrical signal tests of frequency weightin 7. Level linearity on the reference level range
Weighting network response with relative 1o 1 Kl lz.
Frequency Deation from various frequency weighting response curve (dB) Asticigaicd | - Mewsured. | Daviaied | Acerptume
Ty s ) Fp Ve Valie Value Limits
Flat Cowerght Arwight s [ idB) (dR) LdB )
= o0 73 50 20 137.0 137.0 0.0 il
5 7 55 5 T 1360 1360 00 £ 1.0
B50 0 o0 == T 135.0 1350 0.0 Ll
s00 0.0 0o 00 15 Eall R L £t
1000 0 00 0.0 £1.0 1330 1350 90 =il
=i o = T T 1320 1320 0.0 il
4000 0u 00 0.0 +3.0 L0 210 & £
0 o ~ o = 1290 129.0 00 il
12401 1240 00 1
119.0 119.0 0.0 1,0
5. Frequency and time weightings at T kHz 1140 114.0 0.0 =11
5.1 8 requency weightings at | kHy 1090 1090 0.0 1l
1040 104.0 0.0 = LI
Anticipated | Measured Drevaated Acteprance 9.0 99.0 T 11
I’.“.]"“.Kr Value Value Valae Lunits 520 570 o =1
Weighting (du ) (di ) (dH) (dB ) = S 5 s
A - weight Y4.0 9.0 00 £ 0.2 T < T =
C - weight 940 94.0 0.0 0.2 Eon = ¥ T
Flat 94.0 94.0 00 £0.2 = S 50 ]
69.0 69.0 L1 il
5.2 Time weighting at | kHz o P 73 rm
Auticipated | Measured Deviated | Acceptance 59.0 590 00 L 1.0
Frequency Value Value Valee Limits 540 510 o e L1
Woaghting 1dB) (uB) 1dB ) 1dB ) 49.0 49.0 00 11
Fasy 94,0 94.0 0.0 = 0.1 0 HO0 o (A
Slow 94.0 94.0 0.0 0. 390 389 0.0 111
leg 94,0 94.0 0.0 0.1 34.0 339 0.1 2Ll
100 299 <11 s 1
6. Long - term stubility 290 8y .1 L b
SLM Display | SUM Display | Deviated | Acceptanee 250 218, Gl )
Frequncy a1 il at final Value Lumits 20 269 Ol 21
Weightng R ) LB} 14D ) iy 260 259 0.1 L
A- weichl 92.0 94.0 0.0 103 20 23 02 L2




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

£5)-a81/) Sinnthorn Road Bangbummu Bengalud Bangkak 1270C Thal ind
Tol +66 2435 5331 Era | calb-aton@sittipnorm com

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

| 45|
] T
CALMATION B

SITHIPORN), SITHIPORN, [

/1S inthort” Ruod Bangbamig Rangp ue Danc<ch 12730 1halerd i
521330231 Finoil- calibration@s phorn

w :
o NAE AR 19035
CALIRRATON O3

Cert. No. 1 ACL24037 Cert. No. : ACL24037
Job No. : VC67TACU052 Job No. : VC6TACO052
Pages : 7of8 Pages  : 8ofd
8, Level linearity including the level rnge control
11, Overload indication
Anticipated Measured Deviated Accxplance
Range Value Value Value Limits Mecasured value ( dB ) Deviated Acceplance
(dB ) (dB) (dB ) idB ) Positive ative Value Limits
Autiy 94.0 94.0 0.0 =11 one-hall eyele | one-half eyele 1dB ) {dB}
B9.5 8%.6 0.1 1.5
9. Tone hurst response
Time Towe hurs Anlicipated Measured Deviated Arcepiance |2_.}Iiy_h level stability
dugation, Th Cycle Value Value Value Limits
'ﬂ’_"z‘s’ | ‘lg:ﬂ’ ‘13799’ ‘;El’ SLM Display | SIM Display | Deviaed | Acceptance
- - I'requency al initial =t final Value Lismits
Fam 2 8 117.0 117.0 0.0 Weighting (4B) Cam) () e
o & L ik oL A - vieight 137.0 137.0 00 £0.3
St 2 8 108.0 108.0 0.0 — - . —
200 800 127.6 127.6 0.0
025 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 gou 1280 1280 4 1hie reported uncertainty is based on a standard uncertainiy mulliplicd by covernge (actor k - 2
or any value ©ollowing calculation,providing & lavel of canfidenee of approximately 95 %
10. Peak C sound level
Number of eyele Amicipatad Measured Devimed | Acceplance N D ALy ST -
m Value Value, Lepeak Value Limits
st sagnal 1dB ¥ (di3) 1dB ) (dB)
Continugus 133.0 133.0 0.0 =3.0
One 1364 136.3 0.1 =30
Number of cycle Anticipated Measured Devialed Acceplance
in Value Value Vulue Limits
test sigmal (dB} (dB) (dB) (dB)
Conlinuous 133.0 133.0 0.0 2.0
Positive hall cyele 1354 135.2 -0.2 *2.0
Negative lalf cyele 135.4 135.2 -0.2 =2.0

ba
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ROLOGY PROMOTION CULATION CTHAILAND-JAI'AN) a-c__m
KPR E S RVBCRS © FQUIPAILN T CALTRBATION AND TESEING SRV S = CertNo: 24CHI6
SR4EPATE AR SOTI SUANLL A% SUANLL A ISR UK 10250 Page.. 203
L Rl R Ganditlon of this callbration resull
1. Reference Slandard Instrument
CertNo.: 24CH98 Instrument Serial No, 1D No. Cerl, No. Due Date
Page.: 10f3 1) Document Precess Calibralor 54030048  130RC116  23E2802 27 Aug 2024
2) Rel, Slandard Thermomeler 4982054 110RC044 231208 26 July 2024

Certificate of Calibration

This cerbficalion is traceable lo the Intemational System of Unil maintained through:-

Equipment : pH Meler - !
- Technology Promolion Associalion (Thailand-Japan)
Manufacturer : WMelller Totedo 2. Certified Reference Materials : The measuremant rasulls are Iracaable lo S through CPA chem Lid.,
Model : SevenCompacl $220 ANSI-ASQ National Accrediiation Board, Accredited No AR-1835
Serial No. : C€104059460 N B Buffer Solution Manufacturer Lot No. Exp. date
. !

ID No. : RYG_ENO183 REVIEW BY 5 pH 4.008 CPA chem 240102 27 Nov 2025

- . pH 6,986 CPA chem 940104 02 Nov 2024
Condition'ss-Recelved] Hisediem APPROVED EY%— pH 9097 CPA chem 940106 02 Nov 2024
Received Date : 18 January 2024

NEXT CAL. DATE [T IO‘\ ]gs 3. This certificate is valid only (o Ine item calibraled on dale and place of calibralion

Calibration Data : 19 January 2024 Ergloagy

Reference : 2401-0579DSC-2
Function : mV Measurement
Submitted by : ALS Laboralory Group (Thauand) Co.,Lid. (Rayong Branch) Performing slandard curve by Fluke at pH (4.7,10)
616/10 Moo 5, T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand Nominal Standard 5 Uncertainty of Coverage
Unlt Under Value Voltage Aclual Reading Measurement factor
Ambient Temperalure : (25 + 25) "C c Input (amV) A
Relalive Humidity : (50 + 15)% pH mv mv pH
Calibration Procedure : in - house method @ pH Meler 4.000 177.48 1774 4.000 0.058 200
- CP-CH5 by direct measurement wilh standard S/N.: C104059460 7000 0.00 00 7.000 0.058 200
vollage calibralor and direct measuremenl with 10.000 -177.48 -177.5 10.000 0058 200

cortified reference malerial {CRM}
- CP-CHB8 by comparnson with Ihemperature standard

Calibrated by : Warakorn Lerngaglrakul

Stk

Aaproved Signatory

Approved by

(\/) Sailhip Meangmai

{ )Warkom Lemgagirakul
( ) Ponpan Paipim

Issue Date : 24 January 2024

I'he Uncertainties are for a confidence probabilily of approximately

e

1198287

=




Cert.No:  24CHE6
Page: 3ol3

Funciion : pH Measurement
Parforming three buffers standard curve by using butfer nominal pH (4.01,7.00,10.01)

Unit Under Standard pH Actual pH | Actual mv Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
{mv}) [£3] k
oH Electrode 4.008 4.013 176.0 0.0054 207
SIN.: 3225367 6.986 6,983 22 0.00B4 2.00
9.957 9.996 -174.1 0.0065 200

Function : Termperature Measurement
{” ) Without adjustment
This oguipment was connecled wilh Temperalure Prabe:,

- Model : InLab®Experl Pro-ISM

- Serial Ne. © 3225367

Dimension of probe

- Lenglh : 120 mm,

- Diamaler : 12 mm

- Immersion Depth : 100 mm.

Calibrati uucr [ Uncertainty of | Coverage

Paint Temperature Reading measurement factor
(°c) (°cy (*c) (°cy {(t°C) X
25.0 25001 252 0199 013 200

The reported uncerainty of measuremenl was based on a standard uncerlainly multiphed by a coverage
faclor k, providing a level of confidence of approximately 95 %

TECHNOLOGY PROMOTION ASSQCIATION (THAILAND-JAPAN)
CORPORNTESERVICES 3t EQUIMENT CALIBRATION AND [ESVING SERVICES
53474 PAT TANAKARN KOAD $01 15 SUANLUANG, SUANT LANG. BANGROR 10250
TR 627173000 2UEAX 1 2714 $IR1

Cenificate No. : 240289

Certificate of Calibration Ao 2
age: 1002

Equipment : pH Metar
This certihcate may not b reprav.ized other (kan i full

velller Toledo
xtepd with the oeior witien apgroval of Dhe Read &

Manulacturer:

Model SevanCompacl 5220 Corporate Sancas 3 Equipmeni Calibration and Testing Services.
Serlal No ©104053460

iD No: RYG_ENO183

Condition As-Received: Lnod fom

Recelved Date: 18 January 2024

Calibralion Date: 23 Jaruary 2024

Relerence: 2401-0579DSC Submled by:  ALS Laboratory Group (Tt and) Co LId (Rayong Branzh)

Ambicnl Temperature:  { 23 £ 2) °C

Relotive Humidity: (5010 % 816/10 Moo 5, T.Macnam Khu, A Pluakdaeng

elstive Humidity: *
Rayong 21140, Thaland

Procedure used: Cal:bratior. were conduciod using ce ibration procedurc No CP-E17 According to EURAMET ¢g-15

Condltion of this result of calibration

1 Reference standards instruments ©

Cerlificate No, Due Date
E202300035 29 May 2022

Instrument Mode) Serial No.
1) Wu Product Ca sralor 55008 6315C11

2 Ths resul: of calibralion was made on requesica at the ponl suvcified by cuslomer
3 The ceriicate 15 vaid only 1o (he dem cahibiated o1 date and pace cf calidration

4 This Cerlificalion s lractable to Whe Intainatonal System of Unil mantained threugh -

Technology (NIST) through Stama Selentific Limited,
The standard for Wavelength Certfficale No. 111583 and 111584

-000- -NA Ca'lechnolog s Co.,Lid . ANAR Accedited No Ca ora on AG-2658
I by: W i Approved Signatery: e
Issua Date : 24 Januery 2024 1Phatince Prabpaipal
A, {4(3%( Khamchal
QQ I IPenpsagom Boovyapomn
a 1198288 u 0333296
II
|
&= DKSH
Cert, No : 24289 g H H
e \ Certificate of Calibration
4 s
T T V702s
cal 1 - () Without ad () Atter .
Funclion:  DC vollage measuremenl Range: 200z mv Equipment SPECTROPHOTOMETER Cerlificale No.: C06230441
Standard Value uuc: Reading Error Uncoertalnty Model: DR6000 Issued Date: 19 September 2023
(mV} (mv) (mv) (V) J
Serlal No, (or ID.): 1627845 (RYG_EN0O3 Job No.: '0-008
-200.0000 -200.0 0.0 68 [ N o/ (Ryed i Ne: W oes6e
-150 0000 1500 0.0 65 | anufaciurer: HACH Page: 1of3
100 0000 1000 0.0 63 1 Condltion: In Condition
-50.0000 -50.0 0.0 61
0.0000 00 0.0 58 Customer: ALS Laboralory Group (Thailand) Co.,L1d. (Rayong Branch)
50,0000 5.0 00 ot 616/10 Moo 5 T.Maenam Khu,
100.0000 99.9 0.1 63
e lno0 189 01 &5 A Pluakdaeng, Rayong 21140, Thalland. REVIEWBY .
200.0000 1999 0.1 68 P %
Condttion; 238 ‘C E 0.2 APPRDVED BY .
The reported unceriainty of meastirement was based on a slandard uncenainty multipficd by a coverage Humidlly 653  %RH 4 1, %RH 8 I'* 5
Inclor k=2, providing a level of confidence of approximalely 95 % NEXT CAL, DATE . ol ~5
|
Calbration Place: ALS i LLid. i
U= Dnd i | Laboratory Group (Thailand) Co.,Lud. (Rayong Branch) (Wet Chemistry)
[ 616/10 Moo 5 T.Maenam Khu,
-a00- A.Pluakdaeng, Rayong 21140, Thailand.
| Callbration By: Mr.Naltapat Rungrueang
Callbretion Date: 18 Seplember 2023
The Method used: In house method, CAL-WI-24, base on ASTM E 275-0B and ASTM E 387-04
Traceabllity: This. Is le lo the CRM by National Institute of Standards and

T

2 1188963

The standard for Pholometric Cerfificale No. 9114984 and 111588
The standard for Stray light Cerfificate No. 111586 and 111585
The standerd for Spectral resolution Certificate No, 111587

M
(Mr. Nitinun  Srihawan)
Authorized signalory

{Mr. Nattapal Rungrueang)
Person in charge

This conifica's in imnond e unts s = of Unlts (1) B proviies Ireceabifty of massursment ko rusmatonal ar
natanal standard o other recognized nations standsrd lsboratorise

L 'y wiatnd in #y P standard uncarisnty Fuliphed by P Sovmtege Bactor (6T o
] N sccortance o E ty i M 10

Uremainty
Thess rasits may be affected by Geviatons om specied condBions. The femts ivlets only 1o T fiems lested, calareted or sampied. The report snall gt Be
reprTuced wacep I B8 WATOUt mppecval of DSH Techvology Limies
i Ry it §10e
DS Tachwoiogy Lavimd
XY turrt LT s T Pt 12050
33 Soarumt fomc, fnegara VG
Prow

Delivering GrowtLh - 1n Asia and Beyond. CALEM-COS-15 12 Sap 2027



&= DKSH

Cerliflcate No : 06230441 Page2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spaciral bandwiith of Std at 2 nm and UUC al 2nm
Standard Wavelangth UnH Under Callbration Correction Uncerialnty
418 81 41B.3 0.31 0.13
536.66 536.6 0.06 0,13
637.98 638.3 -0.32 013
748,48 748.7 -0.22 013
807,03 807.4 £0.37 0.13
Photometric Aceuracy (Absorbancse)
Wavelength Standard Unh Under Ci Comection Uncertainty
0.0000 0.000 0.0000 N 0.0045
0,2930 0.289 0.0040 0.0045
420 nm
0.5168 0519 -0.0022 0.0045
1.0298 1.028 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2867 0.283 0.0037 0.0045
440 nm
0.5073 0.509 -0.0017 0.0045
1.0083 1.007 0.0013 0.0045
0.0000 0.000 0.0000 0.0045
0.2518 0,250 0.0016 0.0045
485 nm
0.4595 0.462 -0.0025 0.0045
0.8334 0.933 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
0.2461 0.245 0.0011 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.9468 0.946 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0.259 ©.0004 0.0045
590 nm
0.5040 0505 -0.0010 0.0045
1.0032 1.002 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.257% 0.257 0.0009 0.0045
635 nm
0.4971 0497 0.0001 0.0045
0.9720 0.971 0.0010 0.0045
i s el ¢
DKSH Tachmaagy Limkent
0@
£ ST R Aargar, Pashanor, Ramghs 107
Prons ~6676257000  Emal Wenstn

Delivering Growth - in Asia and Beyond CAL-FM-COS-15 12 Sep 2022

€= DKSH

Cerlificale No.: C06230441 Page 3of 3
Callbration Resulis:
Without Adjustment
Photometric Accuracy (Absarbance)
Wavelength Standard absorbence UnHt Under Callbration Cormection Uncertalnty
0.0000 0.000 0.0000 0.0080
235 am
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 0.290 -0.0036 s 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.8374 0.637 0.0004 * 0.0080
Strey light*
Standard: cut-off UUC: Wavelength (nm) UUC: Transmisslon {%T) Absorbance ( A)
260,62 +/-0.11 nm 260.6 1.3 1.886
391.44 +-D.11 nm 3914 1.3 1,886

Spactral Resolution *

Nominel Concentration 0.02 % v Peak Trough Ratlo SBW
Standard Wavelenglh (nm ) 268.66 266.69 1.38 2,00
UuC: Wavelength {(nm) 268.2 266.1
S(d Absorbance { A) 0.4566 0.2780
Absorbance ( A) 0413 0.300

* Callbralian Marked " Nol TISt Accredited " in this Certificale heve been included for completeness.

The End of Certificate

Ve bty ool €V

DI Te Lim2og

2533 MBI 1N B ol L 10260
2535 Sudmumnt; Rows, Ik, Prugihancrg Bergack 10260

Prone 682635 7000 Emat.

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15' 12 Sep 2022
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1”915')@aﬂuﬁfnwlﬂ%aﬂ"jﬂaﬂu’]ﬂaﬂu
\aufiluome: WO-00005382

ailawiois: SPECTROPHOTOMETER Ju: DRE00O WuAYIADe: 1627845
ms23d8Y (5u) ns79raY (#)
18 Sep 2023 5Wn15A5AER 18 Sep 2023 UMUHe
Und | Link nd | Widnd
General
= O 1. AruRySOUASDY 7 o
=2 [m] 2. ;wasain { ga0lainagm, nulu-uaniates) o
ja) . & Oa - e 1eas (On-Off Swicth) = (i}
= ju] 4. una (Keypad) @ O
= o 5. wi1an (Display, Screen Contrast) = O
Spectrophotomeler
O [m} 6. wsaéiulvivh (Battery Backup) >= 2.5 VDC =] ]
[m] [m] 7. IMUIARU { Control) jm] [m]
= [a] 8. amunaBu (Wavelength Check) = ] *
= [m] 9. wusvrilaus (UV < 3,000 hour) =B [m] .2 Hours
= [m] 10, unmrniflauss (Visible < 5,000 hour) = O 741.5 Hours
O 1. sins¥auaruinnuts (Carousel Module) ]
\pH Mster and Conductivily Metsr
=] (m] 12, Mi8ATse ( Electrode and Connection Cable ) [m] [m]
[m] ) 13, sehvarsasauiu Electrode (Level KCI) (=] [m]
m] o 14.  dhilafulay Electrode (Dust Protection Hood) =] [m]
[m] [m] 15, adubidaTnsn (Stand) o [m]
Turbidimeler
] o 16, sArwaufidhdn (No Sample) [m] [m]
=) u] 17, SHUASHDIATIYDIUEY (>= 2.5 Lifiu 3.0) [w] O
Automatic tirator
=] [u] 18.  @nw Plsion Burettes a a
[m] o 18.  Function Rinsing and Dosing no [m]
[m] o 20, asnmasuunuasqUnsailaznay [m] [m]
Wonbuhouunit:  656.1nm=5656.1nm
“486.0nm=485.5nm N -
Mr.Nattapat Rungrueang
Service Engineer
B v ulad €

i
DKIH Tectmoiogy Limicd

102600
2673 Bururmvn Ra, Burpchal. Prukhanong. Bangisk 10200
Phone 662693 1000 Emad Wetasn

Delivering Growlh - in Asia and Beyond CAL-FM-R2103 20 Jul 202%

Certilicate No. 1230116

Wietrological Center
SCI ECO Services Company Limiled

} SCG 332 Moo 3. T.Banpa A Kaengkho. Sarobur 18110 Thaland
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Ceriificate of Calibration

Equipment : Chamber { Cooline Roorn )
Manufacturer MODULAR — ___‘,_._‘._-_:.. .
Model . IREVCOHCOO | R !,
Serial No, : C00351459 ' I
Customer Code : RYG_ENOISS o g
D No, : TI939A5
Customer : ALS Laburatory Group (Thailand) Co.,Ltd. { Rayong Branch)
61610 Moo 3 T.Maenam Khu,
A.Pluakdacng, Rayong 21140
Customer Localion : Laboratory

Date of Receipt 23 January 2023

Calibrated By Aliphong Rongrat ( Technician )
‘ ;

Approved By Boonchai Surivawong (Site Calibration Manager)

07 FEB202:

Date of Issuc 3

The uncertainties are for a confidence probability of approximalely 95%.

This Certificale is issued in accordance with the condilions of accredilalion granled by the Thai Laboralory AceredHalion
Scheme which has assessed the measurement capabilily of the laboralory and ils Iraceabilily lo recognized nalional
standards and to the unlls of measuremenl realized al Lhe correspanding national standard laboralory. This cerlilicate may
not be reproduced other than in full excopl with Lhe prior wrilten approval of lhe Melrological Cenler.
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Metrological Center
SCI ECO Services Company Limited

KK anpa - KSC-TISKTIS 71
33/2 Moo 3, T Bunpa, A Kaengkhol, Sarabun 18110, Thaland EETaERTIEE

Certificate No. T230116 Page 2 of 4

Calibration Report

Equipment : Chamber ( Coaling Room }

Date of Culibration 25 Jannary 2023

Envirenment : Temperature @ 23.4-24.9 “C
Line Voltage :  221.4-230.2 V
Relative Humidity :  55-65 %RH

Condition of this results of calibration :
Thisequipment was calibrated by insert 16 standurd thermocouples type T into its chamber |, the other one

standrd Uiennocouples type T use for ambient _ The cali was done in ing
10 WI-T20 ( based on ASTM £ 145-91 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values und e initial dnta from customer request . The temperture scale used

whs based on ITS - 90

2. Reference Standard Insicument ;
Instrument Model Instrument No, Centificaie No. Due Date
LG TYPET TNIAI-TNIS0 1222123 5 October 2023
TC TYPET TN1S1-TNI60 T222123 5 October 2023
DATA LOGGER 34970A 1150 T222123 5 October 2023
3. This certificale is traceable 10 ;
National Institte ol Metrology { Thailand ) through Metralogical Cenier { NSC-TISI-TIS 17025 CALIBRATION 0244}
4 Condition of ealibinted item : good
Equipment Description :
Time Constant | Hour - Minwear 3 °C
Fresh Ait Domper [] Open [Jain [ Mediom  [J Max
DClnsr
ol Available
5 Adjustment :

( X} wibout adjusiment () afler adjusiment

Approved B\u_ 540

Metrological Center
SCI ECO Services Company Limited

332Moo 3 T Banpa A Kaengkhioi. Sarabun 18110, Thailand

©ISCG

Certilicate No. 1230116 Page 3 of 4

Calibration Report

Nawpws:

A

!
1612 kiite 5A
C=Centre. F=Cenotre of Fuce, A=Comer, E=Cenire of Edpe

IC = TN 126 = TNIS2
20 = TNIA2 A - TNIS2
3A = INIGS HA =TS
a¥ = TNIMd sk = TNISS|
SA - TNI4S 16E = TNISG|
6A - TNI4G

T - TNIAT

§F - TNI4Y

9A = TNI4Y

WA = TNISO

HE = TNISH

p

Approved By,

PALIS T 150363 1 ®n &
V@ ‘SCG Metrological Center
LN SCI ECO Services Company Limited TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
33/2 Moo 3. T Banpa, A Kaengkhoi, Saraburi 18110, Thailand o I CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
————————————————— —_— e — e e e — e — - 534/4 PATTANAKARN ROAD SOI 1§, SUANLUANG, SUANLUANG BANGKOK 10250
Cerlificate No. T230116 Page 4 of 4 TEL 02717-1000 FAX 0-2719-9484

Calibration Report

Measurement Results

Average Standard Readlng ut each positian ('C )} |

Calibration Point TNIL[TNIS2| TN3 | TNI44 | TNIS 'L\'I-iﬁlT.\'IJ'r TNI48 | TNI49| TNIS0] TNTSI | TNIS2|

3.0 10 ie kR g 245 3 | 321 338 354 REL] 324 A

INIS3| [N154] IN1SS | TN156

128 32 32 321

235 § 322

Chamber ( Cooling Reor ) Temperature Distribution

: '|(talli||:llrl . . W Coverage
Seniag () Stabllity (+7C) | Unifarmite ( €| Uncortaingy (+ € )
Min, Max | Average Factor &
3.0 28,41 335 120 ] 190 207

T he callbration result apply anly the above calibrated iteni.
The result of test was found accuraie as shown an date und pluce of test only.
The reported expunded uucertaiuty is bused on i standard uncertuinty muliplicd by w coverage factor & whicl fur u t-diseribuilon,

pruviding a leseh of confidence of apprasimately 95 % .

Approved By, nn &

Cert.No.: 23TW166
Page.: 10f 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : YSI 1

f— . REVIEW! BY /\’MZ’
Serial No. : 156102796 | serqoven ey L st
1D No. : RYG_EN0032 | 1
Received Date : 2tay2ozs A ,D,’\T_E_'i‘i I

Test Date : 24 July 2023

Reforence : 2307-0713DSC-1

Submitted by : ALS Laboralory Group (Thailand) Co ,Lid

Rayong Branch
616/10 Moo 5, T.Maenam Khu, A Pluakdaeng,
Rayong 21140, Thalland

Laboratory Condition : Temperalure (2515 )°C
Humidily {50 £ 20) %
In - house method : CP-CHS

by Comparison Technigue wilh Azide Modificalion Mathod

Test Procedure :

Tested by : Walalak Sirithean

Sadhio

Approved by : — ma . -
Approved Signatory

{ alee Butkruca
() Saithip Meangma;
{ ) Warakom Lemgaglrakul

Issue Date : 26 July 2023

B 0320211



CertNo: 23TW168
Paga.: 20of 2

Condition of this result of callbration

1. Relerence Slandard Instruments @
This certificalion is traceable {o Lhe Inlemalional System of Unit through the reference slandards

y of Induslrial Calibralion Center, T ialion {Thailand-Japan).
Inslrumenis Serial Na. ID No. Certificate No. Due Date
1} Buretle - 130BU10 23CG1172 22 Mar 2025
2) Balance 1125143764 140RC004 22MMS50 20 Sep 2023
2. Standard Matesial - '
Materi Manufaclurer Lot.No. Assay ?
Sodium Thiosulfate pentahydrale Merck AM1763316 1002%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Dxygen Probe No : 15€100464
Titration Method DO Meter
Standard Devlation
{Azide Modification Method) Reading
(mgfL) (mgfL) (mgfL)
818 817 0.0055

This report was cerlified only for lha insirumenl we lesiad. [l is allowable to use for study
the system efficiency,The environmental impacl conlrol and presenl to organization il may concerned
Inlend to use for advertising and refemal purpose is prohibited This report may not be reproduced
other in full,wilhout writlen approval of lhe laboralery

TECHNOLOGY 'ROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂai—m
CORPORATE SERVICHS 4 1QUIFMIENT CATIHRATION ANDUISTING SERVICIS ¢
SPEPATTANAK RS ROADADUIN SUS NG SUANLUSRG I GKOK 1
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Cert No : 23LM125

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :
IDNo :

Submitted by :

Locatien :

Received Order :
Calibraled Date :
Ambient Temperalure :
Relative Humidity :

AC Line Voltage :

Calibrated by :

Approved by :

{ ) Pomthippa Tameyakul
() Malee Butkruea

Page.: 1af 2
DO Meter wilh Sensor
YSI
5000-115V
15E102796 . ’
RYG_EN0032

ALS Laboralory Graup {Thailand) Ca,,LId
Rayong Branch

816/10 Moo 5 T. Maenam Khu, A. Pluakdaeng
Rayong 21140 Thailand

TPA On Sile Calibralion Laboralory

25 July 2023
27 July 2023
(265 10)C
(50£30)%
(220222)V

Preecha Hiahib

t.

Approved Signalory

o007 /) Suwnt Imjai
Issue Date : 31 July 2023
The Uncertuinties arc tor a prubabillty of approsi ly 55
a 1172155 A 0053616
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPANY
CORPORATI SERVICES 3 1OUIPMENT CAUIBRATION AND NG SERVICES
Equipment : DO Meler wilh Sensor Ceort. No.: 23LM125 SILTPATTANG K+ ROAD SHTTS SUANTUAN . SUARD T ANG IRANGRORK 10251 e e
Conditlon As-Received :  Used llem Page.:: 20of2 L0 715N 2 AR LRI CALIBRATION (T8,
Referencs : 2307-0713DSC-2
Procedure Used :-
Calibration were conducled using in-house calibra cP-0To1 ing to ison vith c":;a::f i
'nduslrial Platinum Resistance Thermometer { IPRT ) inlo Temperalure Balh. . . . :
The temperature scale used was based or(| ITS-80. Certlficate Of Callbratlon
Caondition of this rosult of calibration
. Reforonco standard instrument:- Equipment : Low Temp. Incubater
Instrument Serial No. Cert. No. Traceable Due Date ‘_____-—-——'p-—'—"‘"‘
1) Digilal Thermomeler 2188080 2211285 TPA 21 Ocl 2023 Manufacturer : Memmert REVIENBY | 'N DA V.M‘ e 1
2. This certificale is valid only fo the item calibraled on dale and place of calibration. EF 1
3. This cerfificalion is traceable o the Inlematianal Syslem of Unil, Maodel : IPP750 APPROVTD BY /p |
Remark : TPA : Technolagy Promation Association { Thailand - Japan ) Q"[’I"I |3~‘+
Result of Calibration :- (™) Withoul Adjustment . Serial No : V818 0084 NET AL DATE 1
Function : Temperature measurement. s e =
This i was connociod wilh _temperature sensor, SIN.: 1228475367 ID No. : RYG END154
e X e Error Uncertainty Koverage
Polnt Depth Temperature Reading — Factor Submitted by : ALS Laboralory Group (Thattand) Co Lid
{<C} { mm ) {C}) (C) (°C) (£C) x (Rayong Branch)
20.00 100 20.011 19.91 0,101 0.15 2,00 B16/10 Moo 5 T: Maenam Khu,

UUCT : Unit Under Calibration

The reparted unceriainly of measuremenl was based on a slandard uncerlainty mulliphed by a
coverage {actor k, providing a level of conlfidence of approximately 95 %.

-o0o~

4

a 1159515

Localion :

Received Order :
Calibration Date :
Amblent Temperature :
Relative Humidily :

Calibrated by :

Approved by :
() Pomthippa Tameyakui

{ ) Malec Bulkruea
{,~) Suwil Imjai

Issue Date :

The

A Pluakdaeng, Rayong 21140 Thailand
80D Room

28 May 2023
29 May 2023
(26+10)°C
(50230)%

Man Patlanapongpaibeon

4.1

Appraved Signatary

7 June 2023

incertainties are for u confidence probibility of npproximately 956

A 0054967



Equipment : Low Temp  Incubator Cort. No : 23Ti962 Equipment : Low Temp. Incubator Cert. No: 23TM862
Condition As-Received :  Used llem Page: 20f3 Condition As-Received - Uscd ltem Page: 30l 3
Reference : 2305-0B9BOC-2 Reference : 2305-08880C-2
Procedure Used :- Resull of Calibration :- (*) Without Adjusiment
Calibralion were using calibrali dure CP-OTO2 according lo direcl measurement Functlon of UUC Temperalure Source
method with Dala which wilh Resi T Detector { RTD ) Fresh alr setting : Close
The lemperature scale used was based on ITS-90 Calibration| UUC* | uuc Te T Overall
Condilion of this result of calibration Point | Selting | Reading stabllity uniformity  |Variation| Factor
1. Reference standard insirument:- {*C) (°C) | (°C) (£°C) (°CH ('C) k
Instrument Mode] Serial No. Cert. No. Due Date 200 200 20.0 0018 0.72 10 2
i ) Data {-\Cquls}llon ) 34.972/\ - MYS7013711 ) 221LM82 02 Jul 2023 Catibration] WMeosurcd Tomperature { °C |
2. This cenfﬁcale is valid only fo the ilem cafibrated on date and plece of calibration. Paint Fosition et
T e i e st o T T 0 o . A
e —— 200 | 19.547 | 19,780 | 19,487 | 19.529 | 18.400 | 20.139 | 20.112 | 20406 | 20116 | _ 0.30
Function of UUC* : Temperature Source - -
Fresh air setling : Close Environment during calibration Average* : The average of 30 values in each posion
Beginning Finished Temparature stability : One-hall of the greatast i of al any one sensor.
Terp. () 23 23 T :The of measured ter al any sensors and the measured
RELHumid. { % ) ) 56 lemperature al lhe reference Jocation which are observed al ine same lime or al as close an observalion Uime as
,5' AC Susply ( Vot ) ?‘5.‘ 222 possible to Ihe paltern or within the chamber under sleady-state conditions.
& Overall Varlation : The Difference of (he maximum and minimum measured es lrougheul rvation
Ref. Sta. UuC* : Unit Under Calibration
Position : i Note : The reported uncertainly of measuremenl was included slability and excluded uniformity .
i 1 18-18BRTD-01 The reported uncertainty ol measurement was based on @ slandard uncertainty muliplied by a coverage
& J é- 2 | 18-1BRTD-02 faclor k, providing a leve! of confidence of approximalely 85 %
W o ': | : 3 18-18RTD-03
——— 4 18-18RTD-04 -0~
— 5 I 18-18RTD-05
6 18-18RTD-10
7 | 18-18RTD-07
Probe Instaliation Details : Dimension of Chamber ; A 22AARTD-00;
a= 10 cm = 060 m 9 fref ) 18-1BRTD-08
b= 0 om w 10 m
€= 10 cm E 12 m
Capacity = 075 m*
a 1165130 a 1165129
TECHNOLOGY PROMOVION ASSOCIATION (THAILAND- JAPPAN)
CORPURATE S RVICY s v BQUIFM S TEALINRATION AND TESTING SERVICTS
S To“‘)li(,)‘ L3 ':. JI IL ::(: tLI“\\;L NGRS Equipment : Burelia Cerl.No : 23CG4276
Received Date : 26 Oclober 2023 Page.: 2 of 2
Condition As-Received : Used ltem
CertNai; 23064276 Callbration Date : 30 October 2023
. . . Passditiol2 Reference : 23100815DSC-1
Certificate of Calibration
Candlllon of this result of callbration
Equipmant : Burgtte .
REVIEW BY v g"/"‘./u r 1. Reference Standard Instrumenls :
Capacity : 50 mL /44' Instruments Modet Serial No.  ID.No, Cenrtificate No. Traceability Due dale
APPROVED BY .g) i 1) Balance XP205DR 1126143764 140RCO04 23MM538 TPA 15 Sep 2024
Serlal No. : 2 i 2) Thermo-Hygrograph ~ THOX-CE 00016540 140EC001  23H1275 TPA 08 June 2024
ID. No. : RYG_ENO162 | HNEXT CAL DATE . . 3) Thermometer - 1594592  140EC010 231158 TPA 12 Feb 2024
= e A This cerificalion is traceable lo 1 Unil
Manufacturer : Wileg 2. The cerlificale is valid only to lhe ilem calibrated on dale and place of calibralion
3. True value is converled to true volume at ihe standard lemperature of 20 “C
Made In : Gemmany
Submitted by : ALS Laboratory Group (Tha land) Co.,Ltd Calibration result :
Rayong Branch -
©616/10 Moo 5, T.Maenam Khu. A Pluskdaeng Nominal capacity Reading Uncertainty .
Rayong 21140, Thailand
(mL) (mL) (£mL) Factor
Amblent Temperature : {20 = 25) ‘C
Relatlve Humldity : (50 + 10) % 50 48 8641 0.010 2.00
Barometric Pressure : 759 mmHg T
Calibrallon Procedure : ABTM E 542 - 01 3
Remark mL = cm
Callbrated by : Srisuda Khamlha
1 The reported uncertainly of measuremsnt was basad on a standard uncertanly mulliphed by a coverage
% | Tactor & , providing a level of confidence of approximately 95 %
Approved by : 4
Approved Signatory -o0o-
| ) Ponpan Paipim
{ )Snsuda Khamtha
[} /fSa»ngeunkam Wongsa
issue Date : 31 Qclober 2023
T Unieertainties s e Tor a confidence probability of approsimately

92

a 1187038

A 0060054



Sartorius (Thalland) Co., Ltd.

Sarorus (Thaland) Co. L. %I éi SARTORILS e el S SARTORILS

Tel +88 2843 5361-8 , e-mal: service inalland@eantorius com

RGeS o ool el

Modsl Number : ~ MSE2245-100-DU Certificate No. : 24BCI0069
Mode! Number :  MSE224S-100-DU Certificate No : 24 Descripion:  AnshiicalBelance lssued Date:  Friday, February 23,2024
Description - jcal Balance Issued Dale " ekt Patiany 5 g0t Serial Number: 0026207038 No.: 229156
: AnahticalBalance : [Friday, February 23, 2¢ S —
- T ID No. : RYG_EN0002
Serial Number : 0026207038 ~ L No : 228188 e et — e
= ;YE é;“;ooz - Manufacturer :  Sarterius Page No. : 2af2
0. ¢ N
Manufacturer ;. Bail PageNo:  10f2 Calibration Results : Without Adjustment :
Customer Name : ALS Laboratory Group (Thaltand) Co.,Lid. {Rayeng Branch) Repeatability Eccentricity (Off-center loading error)
616/10 Moo 5 T.Maenam Khu, A.Pluak Dasng, Rayong 21140, Thailand. == 3 tsplay nearty wteni ™ o ermaris yroided by betwesn
undar eonstant Laslwnnmwl: wnun the sama joad wathin s placed the Joad, Le. 19 or Iy, placea m lhe
frepealedy an the . The. ton is used fo iddha of | e
Calibraled Place : ALS Laboratory Group (Thailand) Co., Ltd.{Balarce Room) expross r'mdumifywnlﬂnww e m { to QIML R76)
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong.21140, Thaland. Nominal Value : (Low Load) 20.0000 | 1993959 Nominal value : 100 s
Calibraled By: ~ Mr.Choncha e — 20 9 20, 0000 | 290.0000  [Tolerance 0.0004 9
Calibralion Dale : Thursday, Februam 22, 2028 Procedure No : This calibration was conducted by jTalerance )
Using in-house calbation procedure number (WICOY) 0.0001 g Difference
Based on UKAS LAB 14: 2018 )
s = Neminal Value : (High Load) 0.
Metrofogical dafa : Amblents Conditions: 200 a ! M
Capacity: __ 220 g ility : 0.0001 g T B 24.2°C + 5.0°C Tolerance 1932992
Humidity : 57.0%RH _ & _100%RH 0.0001 g T -
Reasons for calibration Pressure & _ - =
[ wew Instaliaion [ Service / Repaired Re-calltration/ Maltenance Equipment Conditiof Standard Deviation 100007 0.00005
T Lineari
Measurement Method UKAS Publication Ref :Lab 14 e o t Doserives e o ) - .
The measurement uncerainty slaled Is the expended unoenalmv which is obtalined from the slandard uncenam[y mulnplned by ihe ) slopa.
ceverage factor (ke2) to provide & loved of y 55%. s with the Guide Tolerance 0.0002 g
Expression of Uncerainty MMMQM(OUM) ‘ﬂnawm eaﬁ(ca!ldnwm-# the traceadilly 10 Nalmlsma;, which - - - iy
reatse tho uns of the System of Units (SI). Repert of Tolerance came form list of Nominal Vahre Conventlonal Mass Value Displayed Valug Deviation Uncertainty
Sartorius Metrological Speclfications. ) ! (@) (g] (g (@
s 01 0.0100 0.0100 0.00038 |
Traceability: 00500 | 6.8500 T0.00016
_ 0.1000 0.1000
Modal Number _|Desription [vroceabiiry |cetticareno.  louopate 0.5000 0.5000
i 2 | 23-Aug-2025 T 1.0000
| 23:Aug-2024. T R 7 T R T R
10.0000 T0.0000
= 20.0000 20.0000
50 50.0000 45,8358
This cerificzle relale and apply this equipment only. 100 100.0000 100.0000 |
“This certificate may not be reproduced other than In full excep! with 3 — 200 200,000
the prior wilten approval of the Verification Operation Divsion @‘_____"":. s 1 200.0000 | 199.939%
Sarlorius (Thalland) Co., Ltd. End of Repatt

Mr.chonchal Intshana({Technical Manager)

SOP FM 33 03 February 2022 SOP FM 33 03 February 2022

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CALIBRATION SERVICES
53474 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2719-9484

Equipment : Hot Air Oven Gert. No.: 24TM632
Condilion As-Received :  Used ltem Page: 20of3
Reference : 2403-05630C-1
Procedure Used :-
H H H Cert. No.: 24TM632 Calibration were using calibrati CP-0T02 ing lo dirct
ration : g : *
Certificate of Calibratio Page: 10f3 method with Data Acquisition which with Resi Temperature Detector { RTD } and

Thermmocouple Type T.

The temperature scale used was based on [TS-90.
Equipment : Hot At Oven [ oo ﬂm/falﬁ Condition of this result of calibralion
) 1. Reference slandard insirument:-
Manufacturer : Memmert Instrument Seriaf No. Cen. No. Traceable Due Date
VM 1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024
Model : UFE 500 APPROVED BY T 2. This cerlificate is valid anly to the item calibrated on date and place of calibration.
3. This cerlification is traceable to the Internalional Syslem of Unit.
Serial No. = ©511.1572 21/09/25 Remark : TPA : Technology Promotion Association ( Thailand - Japan )
NEXT €Al DATE . Result of Calibr {~) Without Adjustment
D No. : RYG_EN0010 Function of UUC* : Temperature Source
Fresh air seiling : Closs Envirenment during calibration

Submitted by : ALS Laboratory Group {Thailand) Co,.Ltd. (Rayong Branch) | Finished |

616/10 Moo 5 T. Maenam Khu, Temp. (°C ) 27

A, Piuakdaeng, 1’, i [REL.Humid. ( % ) 57 59

Rayong 21140 Thailand ! T AC Supply { Volt ) 222 224

E O 1 a3
Location ven Room e aty el 51D No &
Recoived Order : 21 March 2024 H s inm 5 CalibralignRoint
Calibration Date : 21 March 2024 — Position:| (180)°C (104)°C
Ambient Temperature : (26110 )°C o Srz tle /
Relative Humidity - (50£30)% L 1 18-18TC-01_| 18-18RTD-01
. ; -— 2 18-18TC-02 | 18-18RTD-02
Callbraled by Mo, Patanagongpaltion! 3 18-16TC-03_| 18-18RTD03
%é{ ﬂ 4 18-18TC-04_| 18-18RTD-04
: . . . ) 5 18-18TC-05_| 18-1BRTD-0§
i 2 Probe Installation Details : D of Chamb
Approveciby;; . _ 6 18-187C-06 | 23-18RTD-06
Approved Signalory as 50 am D= 040 m —
- = R 7 18-18TC-07 | 18-18RTD-07
Pomthippa Tameyakul = o) W= 056 m
(. pp y a 18-18TC-08_| 22-18RTD-08
Ly)lonnopehel Haiadhi & S by gis8  m girel) | 18-18TC-09 | 16-18RTD-09
(V) Suwil Imjai Capacity = 0.11 m* .
Issue Date © 22 March 2024
The Uncertalnties are for a ol app ly 95%

This cerlilicale may not ba reproduced other than in full, excepl wilh the prior written
Approval of the head of Corporale Services 3 : Equipment Calibration and Testing Senvices




Equipment : Hot Air Oven Cerl. No.: 24TM632
Condition As-Received : Used Item Page: 30f3
Reference : 2403-05630C-1

Result of Callbration :-
Function of UUC

(*) Without Adjustment
Temperature Source

Fresh air selling : Clase

Calibration| uuc* | uuc* Ti T Overall
Point Setting | Reading stabillty uniformity dation| Factor
(°c) {(crlicyh {t°C}) (°c) {(‘c) k
1040 1040 | 1040 0.051 0.59 0.62 2
180.0 180.0 | 1800 0.15 1.3 1.7 2

Callbration Measured Temperature ( “C ) f f
Point Pasitien
(°c) 1 2 3 4 5 [ 7 8 9 (ret} (£C})
104.0 103,921 103.786] 103.757] 103.759| 103.950| 103.617| 104.213| 103 672| 103.673 0.42
180.0 175.614]179.270] 179.145] 179.599| 180.001] 180.423| 180,263 | 180.628| 179 428 1.1

Average* : The average of 30 values in each posilion,

Temperalure stability : One-half of the greatest Gl i of at any one sensor.
Temperalure uniformlty : The i i of measured al any sensors and the measured
ternperalure at the reference location which are observed at the same time or al as close an observation time as
possible lo determine the temperature pattemn or hamogeneity wathin the chamber under steady-state canditians,
Overall Variation : The Difference of the maximum and minimum throughout i
Uuc* : Unlit Under Calibration

Nole : The reporled unceriainly of measurement was Included stabllity and excluded uniformity .

The reported uncentainty of measurement was based an a standard uncertalnty multiplied by a coverage
factor k, praviding a level of confidence of approximately 95 %.

~olo-
I
Cart.No . 23CH1088
Page: 2of 2
Condition of this result of calibration
1. Reference Slandard Instrument -
Instrument Serial No. ID No. Cerilficale No. Due date
1) Thermometer 9549224  130RC003 231435 10 Apr 2024

- This Cerlificalion is traceable 1o S| Throught Technology Promation Association (Thailand - Japan)
2, Certilied Reference Materials :-
- Gonduclivity calibralion solution, CPA chem Lid., The measuremenl resulls are lraceable to SI
through CPA chem LId.. ANSI-ASQ Natlional Accredilation Board, Accrediled Na. AR-1835

Cenductivity Solution Manufacturer Lot No. Exp. dale
84.000 uSiem CPA Chem 885120 28 Mar 2024
1413.0 nSicm CPA Chem 913596 14 July 2024
12 88D mSicm CPA Chem 485123 28 Mar 2024
- Control C i ion solution by Waler balh {25:0.1) ‘c

3. This cerlificale is valid only lo the ilem calibraled on dale and place of calibralion
Callbratlon_results
Function : Conduclivity Measurement
{*) After Adjustment at 1413,0 pSfem
Conductivily Electrode Serlal No.: 5823251000

Standard Belore A Afler Uncertalnty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
() k
84.000 pSlcm 838 uSicm 853 pSicm 062 pStcm 200
1413.0 uSfem 1388 Sfem 1413 pSiem 92 uSiem 200
12,880 mS/cm 1241 mSfem 12 63 mSfcm 0086 mSicm 200

Remark = UUC"* = Unit Under Callbration
- Cell constant = 0.545371 cm’’

The reporied uncertainty of measuremenl wes based on a slandard unceriainty multiplied by a coverage
faclor k, providing a level of confidence of approximately 95 %

-o0o-
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a 1178950

T1LCUNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN]
CORPORATE MURVICLS 35 LQUIPMENT CAHINKATION & STING S RVICES
ATATTA A RI ROAD SOFEE SUANT D ANG SUANLUANG w0 K 020
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Certificate of Calibration

=

NSCECTE)T02S
CAUERATION D008

CertNo: 23CH1088
Page.: 1of2

Equipment : Canductivily Meler

Manufacturer : Metiler Toledo

Model : 5230

Serial No. : B241407147

IDNo : RYG_EN0D29 ASFROVED BY
Condltion As-Recelved: Used llem

Recelved Date : 01 Seplember 2073 -

Callbration Date : 04 September 2023
Reference : 2309-0010DSC-7

Submitted by :
616/10 Moo 5, T.Maenam Khu,

| LEXT CAL DATE

ALS Laboralory Group (Thailand) Co.,

;V .

el o 135_

WLid. Rayong Branch

A Pluakdaeng, Rayong 21140. Thalland

Ambient Temperature : (25 +25) "C
Relative Humldity : (50 + 15)%

Calibration Procedure: In -house nelhod

- CP-CHS : based on direct measurernent by
using cerlified reference malenal (CRM)

Calibrated by : Warakom Lemgaglrakul

ot

Approved by : i ¢
Approved Signalory

( \)/Sailhip Meangmai
() Warakorn Lemgagtrakul

( ) Ponpan Pappim

Issue Dale : 7 Seplember 2023

Tlic Uncertaintios are for i ¢ bilits of upprusiniately Y5

A 0058059

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-29 FAX.0-2719 9484

Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

NSC.TISLTIE17021
CALIRATION 0008

Cert. No.: 24TME34

Page: 10f3

|

21/03/25

Equipment : Hat Air O 7— 1 A,/
quipmen! atiair Oven| e éa/(/fa 3
Manufacturer : Memmert
Model : UF 110 APPROVED BY
Serial No. ; B423.0853
NEXT CAT DATE
1D No. : RYG_EN0213
Submitied by :

616110 Moo 5 T. Maenam Khu,
A Pluakdasng,
Rayong 21140 Tharland

Leocation : ©Oven Room
Received Order : 21 March 2024
Calibration Date : 21 - 22 March 2024

Ambisnt Temperature ; (26210)°C
Relative Humidity : (50+30)%

Calibrated by : Man Paltanapongpalboon

Approved by : %M

ALS Laboratory Group (Tharland) Co.Ltd (Rayong Branch)

Approved Signatory
{ ) Pornthippa Tameyakul
{ } Unnopphol Harachai

(\A Suwit Imjai
Issue Date : 23 March 2024
The are fora pi y of 85%

This coruticate may not be reproduced olher than in full, excepl with the prior wrilten
Approval ol Lhe head o) Corporale Services 3 : Equipment Calibratin and Testing Services.




Equipment : Hot Air Oven
Condition As-Received :  Used Item
Reference : 2403-05630C-3

Procedure Used :-

Cerl. No.: 24TM634
Page: 20of 3

Calibration were conducted using
Thermocouple Type T.

Condition of this result of calibration
1. Reference standard instrument:-

1 ) Data Acquisilion

3. This i fion is tr: ble to the

Funetion of UUC" : Temperature Saurce
Fresh air sefting : Close

The temperature scale used was based on ITS-90.

CP-0T02 ing to direct

method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and

instrument Serial No. Cert. No. Traceable Due Date
MY57013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

System of Unit.

Remark : TPA : Technology Promotion Association { Tharland - Japan }

Result of Calibration == () Without Adjustment

Environment during calibration
Beginning Finlshed

27 27
59 59
[AC Supply ( Volt ) 224 223

Ref. 51d. ID No.: @
Calibration Point

Position:| (180}°C {104)°C

4
o [
1 3
5 et
7
i g ™ I8
—y
< . }L s
iz )
a
Probe Installation Details : DI of Cl
a= 50 cm = 0.40
b= 50 com W= 0.56
cs 50 ¢cm = 0.48

Capacity = 0.11

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIERATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250

1 18-18TC-01 18-18RTD-01

2 18-18TC-02 | 18- 1ERTD-02

3 16-18TC-03 | 18-18RTD-03

] 16-18TC-04 | 18-1BRTD-04

. 5 18-18TC05_| 18-1BRTD-05
e 6 18-16TC-06 | 23-18RTD-06
m 7 18-18TC-07 | 18-1BRTD-07
o 8 18-16TC-08 | 22-18RTD-08
m 4§ (rof.) 18-18TC-09 | 18-18RTD-09

Equipment : Haot Alr Oven Cert. No.: 24TM634
Condilion As-Received : Used ltem Page: 3 of 3
Reference : 2403-05630C-3
Result of Calibrafion :- (") Without Adjustment
Function of UUC* : Temperature Source
Fresh air setling : Close
Calibration| UuC* uue T T Overall
Point Setting | Reading slability i i Variation| Factor
{°ch (°Ci | (°c) (£°C) {°c) (*Cch L
104.0 104.0 104.0 0.065 0.52 0.90 2
180.0 180.0 180.0 0.20 1.2 2.0 2
Calibration M d (°C} N
Paint Paosition
(cj 1 2 ] 4 s 5 T 8 |9fret)| (2°C)
104.0 104,169 ] 103.506 | 103.898 [ 103.712 103.772[ 103.730| 104.289 | 103.805| 103,788 0.42
180.0 180,701 179.239| 179 935 | 179.999| 180.127 | 180.138 | 180.885] 178.313] 180.211 1.1

TEL 0-2717-3000-29 FAX 0-2719-0484 CALMRATEON 833
Certificate of Calibration CertyNas: 24TMERS
Page: 10of3
Equipment : Water Bath 72” 1 K
REVIEW BY, e {.ta LEn—
Manufacturer : Memmert ;
Model : WNB22 APPROVED BY l s
$arial No. : L513,0648 21/09/25
NEXT CAL DATE . >
ID No. : RYG_ENQ081
Submitted by : ALS Laboralory Group {Thailand) Co.Ltd (Rayong Branch)
616710 Moo 5, T. Maenam Khu,
A Pluakdaeng,
Rayong 21140, Thailand
Location : Wel Chemistry Lab

Received Order :
Calibration Date :
Amblent Temperature :
Relative Humidity :

Calibrated by :

Approved by :

{ ) Pomthippa Tameyakul

{ ) Unnopphol Harachai
(V4 suwit tmjai

Issue Date :

21 March 2024
21 March 2024
(26£10)°C
(50£30)%

Man Pattanapongpaiboon

Sl

Approved Signatory

23 March 2024

The Uncertalnles are for a confidence probabllity of approximately 95%

This eerlificale may not be reproduced other than In full, excop! with the prioc written
Approval of the head of Corporale Services 3 : Equipmen Cahbration and Testing Services.

Average* : The average of 30 values in each posilion.

Temperature stability : One-half of the greatest maximum difference of measured lemperature at any ene sensor.
T i ity : The i i of al any sensars and the measured
temperature at the reference location which are observed at the same time or at as close an observalion lime as
possible to ine the p pattem or within the chamber under steady-state condilions.
Overall Variation : The Difference of the and minimum throughoul observation
UUC* : Unit Under Calibration

Note : The reporied uncertainty of measurement was included stability and excluded uniformity .

The reported uncerlainty of measurement was based on a slandard uncerlainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

~00o-

Equipment : Water Bath Cert. No.: 24TMB635
Condition As-Received : Used Item Page: 20f3
Reference : 2403-05830C4

Procedure Used :-

Calibration were conducted using in-house callbrabion procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on [TS-90.
Condition of Lhis result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data 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 cerification is fraceable to the Inlemational System of Unit.

Remark : TPA : Technology Promotion Association { Thalland - Japan )

Result of Calibration =« (") Without Adjusiment
Funclion of UUC* : Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
(*C) { %RLH. | { Volt )
inning of 25 55 222
IFhilhﬂd of 25 57 223
Ref. Std.
Positien : ID No.:
1 4803988-001
1 2 2 4803988-002
e e 7 3 4503988003
. = 3 5 n 4803986-004
Siref.} 4803088-005
Front




Equipment : Water Bath : 24TM635
Condition As-Received : Used ltem 30of3
Reference : 2403-05630C~4
Result of Calibration = (- ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuec* wuee Average* Standard Reading ( °C )
point Setting Reading Position
(°c) i'ci (°c) 1 | = 3 [ 4 T seety (£°C)
85.0 85.0 85.0 84.428 | 84424 | 4489 | 84.507 | 4477 0.18
Calibr.ation Uniformity | Stability Coverage
point Factor
(°c) (°c) (£°C) LS
85.0 0.19 0.11 2

Average® : The average of 30 values in each position.

Unii ity : The

of

at any sensors and the measured lemperature

at the reference location which are observed at the same time or at as clase an observation lime as possible
lo determine the lemperature patiem or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe,

UUC* : Unlit Under Calibration

Nole : The reported uncerainty of measurement was included slabllity and excluded uniformity.

The reported uncerlainty of measurement was based on a standard uncertainty multiplied by a
coverage factor &, providing a level of confidence of approximately 95 %.

Equipment :
Manufacturer:
Model :

Serial No.:

1D No.:

Condition As-Recelved:

Recelved Date:

Calibration Date:

Reference:
Amblenl Temperalure:

Relative Humldity:

Procedure used:

Ougltal Thermometer Win Sansor

Testo
106
51162979/811
RYG_FS0418
Used liem

04 Octobor 2023

10 October 2023
1o 11 October 2023
2310-0310DSC

(2543)°C
(50220)%

4

J

TECUNOLOGY PROMOTION ASSOCIATION (ITIATLAND~IAPAN) S
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES NEGEMEA 1 =
$3414 PATTANAKAIN VOAD SO 18, SUANLUANG, SUANLUANG, IANGKOK 10250 7 |,
TLL 0:2717-3050 24 FAX. 0-2719.0484 T L vavan
Certificate of Calibration °°""'°":,a";i g

This cerificate may not be reproduced ather tnan in full,
excepl wit- Ihe pnor wntien approval of the head of
Corporale Sarvices 3: Equipment Calibration and Tesung Servizes

Submitted by:  ALS Laboratory Group (Thaiiand) Co. Ltd. Rayong Branch

616/10 Moo 5. T Masnam Khu, A Pluexdaeng,
Rayong 21140, Tharard

Caldration wore conducied using in-house calibralion proced.re GP-TO1 according fo compansen wilh

Industrial Plalinum Rusistance Thermometar {IPRT) inlo iquid Lialh lempearature conlrollar
The temperatur s.ale used was Lased on IT$-90.

Conditign of this result of calibralion

1 Reference standands instrumonts

Instrument

1) Blech Siack Thermometer

2] PRT Scaano* Madua

3} Indewirial Platioum Ris stance Thermormie:

5627-12

Model Serial No, Cerllficate No, Duc Date
1560 NC45¢ 23180C 0 May 2024
2562 AD1302 231600 30 May 2024

571971 221500 30 May 2024

2 The cerificale is valid only lo the ilem calibraled cn dale and place of calibralion

3.This Cenification is tracaable ic the Inlasnational System of Unit maintained Lhrough:-

-Technology Promotion Association (Thalland-Japan), NSC-ONSC Accredited Na Calibralior 00G6

Callbrated by :
fssue Date :

Wasinee Sawaldee
12 Octobar 2023

Approved Signatory :

| ]Phalinee Prabpa pal
| 1Ghalchawan Khunpiuek
| ¥ Wanicp Larpkem

u 0326170

Result
Funclian:

C:

ration -

Dimension of probe : Diameter 3 mm, Length 56 mm. Sheath material : Stainless Steel

immarsion
Daplh
(mm.)
50
50
50

Withou! Adjusiment

Temperature measurement

Standard uuc

Tamperaluro  Reading
(c) ()
25.0030 248
30.0038 299
40 0040 99

UUC : Unit Under Calibration

The reporied uncerlainly of measurement was based on standard uncertainly multiplied

Error
(c)
-0.1030
-0.1038
-0.1040

Cort. No; 2371767
Page: 2 of 2

Uncertalnty
of Measurement
(+C)

012
0.12
0.12

by a coverage faclor k = 2, providing a level of confidence ol approximately 95%

-00o-

=

a 1184741

TECHNOLOGY PROMOTION ASSOCIATION (THAILANT
CORPORATE SERVICEN © 1 QUIPMENT CAUIIRATION AND TENTING
SR PATLANARARN ROAD 30118 SUANLLANG. SL ANLUANG RANGKOK 10050
M9 1K 0TI B8

e

JAPAN)
ARVICLS

CertNo: 23CHB30
Page: 10of3

Certificate of Calibration

Equlpment :
Manufacturer :

WModel :

Serial No. :

IDNo.:

Condition As-Received:
Received Date :
Calibralton Date ;
Reference :

Submitted by :

Amblent Temperature :
Relative Humidity :
Calibration Procedure :

Callbrated by :

Approved by :

(/) Malee Butkruea
( ) Saithip Meangmai

( )Warakermn Lemgagtrakul

Issue Date :

This et

Aol of e head o Comrie S

s o b gepedied

PH Meter
Mettler Toledo
SevenzGo $2 P“;}‘ ~'¢n

REVIE\ . -
€221115514
RYG_Fs05% APPROVED EY \_.«7/5
Used llem R

o one oare O lalav

30 June 2023 NEXT u,‘\L. CATE st

03 July 2023

2306-0984DSC-6

ALS Laboratory Group {Thalland} Co..Ltd. Rayong Branch
616/10 Moo 5, T.Maanam Khu,

A Pluekdaeng, Rayong 21140, Thailand

(25 + 25) °C

(50 £ 15)%

In - house method

- CP-CHS by direct measurement wilh slandard
vollage calibralor and direct measurement with
certified reference malerial (CRM)

- CP-CHB by companson wilh standard lhermometer

Warakorn Lerngaglrakul

ol

Approved Signalory

6 July 2023

A 0055863



Cert.No: 23CH830

Page.: 203
Condition of this callbration result
1. Reference Standard Instrumenl  © -
Instrument Serlal No. 1D No. Ceri. No. Due Date

1) Documenl Process Calibrator 54030048 130RC116 22E2769 24 Aug 2023

2) Rel. Standard Thermomeler 4982054 110RCO44 2211306 27 Oct 2023

This certification is iraceable to the System of Unit maij al-

- Traceable to Naliona) Instiute of Melrology (Thailand), NIMT

2. Certified Reference Malerials : The measuremenl resulls are lraceable to S through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 863632 28 Dec 2024
pH 6.966 CPA chem 0863833 28 Dec 2023

pH 10010 CPA chem 863835 28 Dec 2023

3. This certiicate is valid only to the item calibrated on dale and place of calibration.

Calibration Results
Fun V Measurement

Performing standard curve by Fluke at pH (4,7,10}

Neminal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibrati Input
oH m mv oH tamy) b
pH Meter 4.00 177.48 178 4,00 0.58 2.00
S/N.: C221115514 7.00 .00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00

Ml

a 1169603

Cerl.No.: 23CHB30

Page. 3o0l3
Calibration Resulls
Funetlon : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10}
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Callbration Buffer Solulion Reading Reading | pH factor
(mv) (%) k
pH Electrode 4.008 4.01 182 0.0085 2,05
SIN. 2465853 6.986 6.99 10 0.0099 200
10.010 10.01 -169 0,0085 200

Functlon : Temperature Measurement
{*) Wilhout adjustment

This wes with T Probe;
- Model : InLab®Expert Go-ISM

- Serial No. : 2465853

Dimension of probe;

- Length : 120 mm

- Diameter : —Tmm

- ion Deplh : 100 mm

Callbration Standard uuc* Error Uncertalnty of | Coverage
Polnt Temperature Reading measurement faclor
(*c) c) {"c} {*c) (£°C) k
250 25,003 252 0.197 013 2.00
30.0 30,002 302 0.198 0.13 2,00

Remark : - UUC* = Unit Under Calibration

The reporied uncertainly of measurement was based on a slandard uncertainty multiplied by a coverage
facter k, providing a level of confidance of approximately 95 %.

-olo-

ok -

a 1169602

&=z DKSH

Certificate of Calibration

Represent to Cerlificale of Calibralion No C29240007

Equipment: Black Digestion Unit Cerlficale No : €28240011
Model KT-20s Issued Date 22 March 2024
SenalNo {or IDi. 5720210009/5770200073 Job No WO-00020429
Manuracturer Gerhardl Page 1 0of 4
Condition: In Condilion Digestion Block* 20 holes

Customer: ALS Laboratory Group (Thailand) Co \Ltd (Rayong Branch)

616710 Moo 5 T.Maenam Khu. A Pluakdaeng, Rayong 21140. Thailand,

REVIEW BY
Environment Condition:  Temperature 25 °C z 07°C

1

Hurmidit 54 %RH * 41 %RH APPROVED BY _ e iir
Y fe

Vollage 225 vAC = 17 VA
g 25 ¢ NEXT CAL DATE

Calibration Place ALS Laboratery Group (Thailand) Co..Ltd (Rayong Branch)
{ Wel Chemistry Lab )

616/10 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong 21140, Thailand

Calibration By: Mr. neen Phusook

Calibration Dale: 77 March 2024
The Melhod used: In house method, base on by comparison with slandard

This cerlificale 1s lraceable (o lhe SI Unils maintained by National Ins| tule of
Metrology (NIMT), Thaitand through N.M Technical Center Laboratory {NTL)
Certficate No : TC22/0080

> |
A, (G |
;

{Mr. Thanathorn Pruncok)

Traceability

(Mr Udon Srnchana)

Person in charge Aulhorized signalcry

Ths co ricate B ssLrd e J1s of mensreman 3z g i Ihe Wemalena Sys si1a Unts DI iormes 4oed «y A s emenl i v Iir |
1 1l St © G (ESORRERS PN e+ ANGerd IAECIAIC =3
The mezSUICME - NCEMa 1Y SIAIEG & (e £AaTzed URCe Tl witich § bty ed {01 s v el 1 Sen ey Ml o BY 1 Svbrage facior (-2 b

e 08 5 levelGte 19002 5 BIMT WAt 7, It delem inG i At dance with |+ Guy
by div alans trom o
Te reproducec caap w131 w 117Ul 30proa ¥ D 3k Teennalagy « mied

apression 0f Lnceraimy ir Messurer enl (GUM:
= 62730 0% TG 1esuls rekate arly 13 the dems lesta2 cal Tizled o1 samples The e s 8l 1o

These csalls may b affe:

P

1 v TG doim
ey Lenie
B o LI
L4 2 Sukh e | Roae Baiy ek PEINKRAD , dange s Ol
Prane a0t <€35 700 En b1 o LAMG At KSR . WeLIEA wawe QS ONLACIS AN C (ot 0

Debvering Growtl - é 1 and Beyond CAL F21.CZ 07 28 Ju 2022

&= DKSH

Certificate No : €29240011 Page 2of 4

Fig. 1 Front view

Sara)

0000000:

O=
Qo
O«

Locat oo’ slandard

Fig Z ' Digeslion block
Definitions
Indicating Temparsture . The average read ng ol Indicatng devce wnick fo'ms the integeal part of Ihe D g on biazk,

Messured Temperature Tha average reauing ol wo's ng standa'd al any [x -+ 1ans o’ 1ol a

Detivering Growth 11 Asia and Beyond

CALFM-CZ (100Ul 2022



&% DKSH

Cerbiicate No - €292400141 Page 3aof 4
Calibration Resulis:
Pre Calibrtion
Mesained Comeclon
| Locatons Deried Seling Incheatng Uncerlainly
icy ich 'cy leTporature af VUC. *°C)
1'C1 i'Cy
AL 4015 215 5
a2 4012 212 1.5
A3 3981 101 14
] 3978 178 1.5

AS 395 1 15.1 15
B1 5666 166 15
az 396.1 6.1 1.5
83 3929 129 15
B4 391.6 116 15
BS - 350 380 380.7 W07 15
c1 3953 153 B
[=] 3956 156 15
c3 3026 128 1.5
[ | 3917 nr 1.5
[ 390 3 103 i5
D1 I 3976 176 15
D2 | 6 166 [E
03 3950 150 1.5
C4 | 394.2 142 15
D5 | 3036 136 15

YA B e etutel €rtn
DroH Teenr:

TN P T e 1020
BB atanan G nbos 1020
Emal 1l g Al BN LDm NeidRIe sas AR SIS E e Smiana

Detivering Grawih - 11 Asa and Geyor d VALFMCZ90 40 Jui 2022

€= DKSH

Certificate No : ©29240011 Page: 4ol 4
Calibralion Results:
Without
Nintured Cosrecton
Y cailons Dezeed Setung Indicating Uncartainty
°c rc) rcy by o uucC (e gy
i‘Ci "C) |

Al 3025 175 15 |

AZ 224 174 15 |

AJ 3821 15

Ad a7e7 15

AS 3783 15

B1 380 1 15

[ 3801 1.5

83 3765 15

B4 3783 15

o) 3sc 365 365 B0l 13

c1 380 1 15

c2 3801 15

c3 ! 3789 15

[ | 3702 1.5

C5 3 15

D1 380.5

D2 3806

D3 3781

D4 ar8,7

D& Lkl

The End of Certificate

Dulvening Groe th - in Asg aby Beyani

CAL-FIC2A07 30 Ja 2027

&=z DKSH

lunsI9daLENWIATAIATLANAUUAT

wrAluiu WO-00020429
mitpAZasdia Block Digeston Unil Su KT-20s

wniamAias 5720210009/5770200073

as3vaau (5u) A5I972U (d9)
11 Mar 2024 ERULRELERRIEE) 11 Mar 2024 wume
dnd | bdnd dnd | Lndnd
General
3 r 1 awlv c (=
= c 2 ominaw Mam Svaich @ [m}
e o 3 n4yiteu Seleclor Key @ n
= c 4 MsuARRINA Display a3 5]
= c Bl &N Hole 2 3
= C 6 anmdhiln o pr Lis
e1 pu | 7 En1wsinAdog [ =
z e 8. @MIEWINRIN G ROWTENASDS I E

Mr Thanatharn Phunook

Service Engineer

e
TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAT, "«‘}:"“%{/}‘

CORPORATE SERVICES J: EQUIPME b = =
=

T TS

Certificate of Calibration Cerllficate No.: 233924
Page: 102

Equipment : pH Meter
Manufacturer: Metlior Toledo This certricale may no be reproduced olher then in fut
‘excepl with the prior writton appraval of the head of
Model : SevenExce iance Coiporale Services 3 Equipment Calibration and Tesling Services.
Serlal No.: 8834291445
1D No.: RYG_EN0152

Condition As-Recoived: Used Hom

Recelved Date: 08 December 2023
Callbration Dale: 14 Decembar 2023
Referonce: 2312-0151DSC Submittad by:  ALS Laboralory Group (Thailand) Ce Liz Rayong Branch

Amblent Temperature: {23 % 2) °C

Relative Humidity: (50 %10) % 61610 Moo 5 T Macnam Khu, A Puakdaen,

Rayong 21140, Toadang

Procedure used:  Calibral.on were tondualed using calibration procodure No. CP-E17 accarding lo EURAMET cg.15

Candition of this result of calibration
1. Roforonce S'ancards msirumonts -
Instrumant Madel Serlal No. Cenificate No, Due Date
1) Mull)- Proguc! Calbrator 5502A 2435802 EE-0041.2] 26 Apr 2024
2.Ths resuh of calioralion was made on roguosted al lho point spociiod by customer.
3 The certificate is valid only lo the ilem calibraled on dale and place of cilibralian
4 Th's Certlfcation is lraceabis to (he tnlernatianal System of Unit mainiained hrough -

-Hational Inst o of Metraiogy Thaitana [NIMT)

VBt f

REVIEW BY ...

APPROVED BY . pfbe =

mpli‘: ]jl-u ;

1_ +'XT CAL DATE

Celibrated by :  Napachanok Prasomsoosin Approved Signatory : L o
Issue Date : 15 Decembor 2023 [ TPhahnee Prabpalpal

[~ Nuntawat Knamehat

{ | Pengsagom Booayaporn

v 0331106



Page.: 20l 2
Result of calibration :- (") Withoul adjustment { } After adjusimenl
Function: DC vollage measurement Range: 2000 my
Slandard Value UUC* Reading Error Uncerainty
(mv) (mv) (mv) f£pv)
-200.0000 -199.9 01 68
-150.0000 -150.0 00 65
-100.0000 -100.0 oo 63
-50.0000 -50.0 a0 61
0.0000 0.0 o0 58
50.0000 0.0 0.0 61
100,0000 100.0 00 83
150,0000 150.0 00 65
200.0000 189.9 0.1 68

The reported uncerlainly of measurement was based on a slandard uncertainly mulliplied by a coverage
factor k=2, providing a level of confidence of approximalely 95 %

UUC*= Unit Under Calibration.

-oDo-

Cert. No.: 23E3924

CORPORATL SERVICH S 3 LQUIP
SLAPCITANG KL AR SOL I

IECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN} i
CALUIKATION AND TESTING SERVICES

WL o2y e

NEVANG SUSNLUANG HANG ROK 10356

A2 s

CertNo.: 23CH1574
Page.: 10f3

Certificate of Calibration

Equipment :
Manulacturer :

Model :

Seral No. :

ID No. :

Candition As-Recelved:
Recsived Date :
Calibration Date :
Reference :

Submitiled by :

Ambient Temperalure :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Saithip Meangmai
( }Warakom Lemgaglrakul
( V¥ Ponpan Paipim

Issue Date :

pH Meter

Mettler Toledo
SevenExcellence
8834291445
RYG_EN0O152
Used ltem

08 December 2023
15 December 2023
2312-0151DSC-3

ALS Laboratory Group (Thailand) Co..Ltd. Rayong Branch
616/10 Moo 5, T.Maenam Khu, A Pluakdaeng,

Rayong 21140, Thailand

{25 ¢ 25) °C

(50 £ 15) %

In - house method

- CP-CHS by direct measurement with slandard

voltage calibrator and direct measurement wilh

certified referance matenal (CRM)

- CP-CHB by comparison wilh slandard thermomeler

Warakomn Lerngaglrakul

Approved Signatory

18 December 2023

The Uncertainties are for a confidence probability of approximately 95%

NP
21183422 A 006162
Cert.No.: 23CH1574 23CH1574
Page.: 20f3 3af3
Condition of this calibration resull Callbration Results
1. Referonce Standard Instrument : -
Instrument Serial No. 1D No. Cert. No. Due Date three butfers standard curve by using buffer nominal pH {4,7,10}
;) ﬁ"f“;’:a"r’:ie:s ca""’f“" 5:0:;;‘; :?ggﬁ;i 223;29222 2; j‘“lg 28;: [ Unit Under Standard pH Actual pH | Actualmv | Uncertalnty of | Coverage
) _E .an a.r : Sl il N Uy | Callbrallon Buffer Solution Reading Reading pH measurement factar
This cerlification is traceable lo the Syslem of Unil through:- 1 (mV) (£) r
- Technology Promolion Associalion (Thailand-Japan) oH Elecirode 2006 2013 3841 00045 2.00
N 3225 6.986 . . .
2. Certified Reference Materials : The measurement resulls are tracsable 1o S) through CPA chem Lid,, & 368 6,889 & 00084 299
y - ) 9.997 10.002 -164.7 0.0088 211
ANSI-ASQ Nalional Accredilation Board, Accrediled No. AR-1835
Function :
Buffer Solulion Manufacturer Lot No. Exp. dale i ")" S i
pH 4.008 CPA chem 913598 14 July 2025 Thi N L led with T \ure Prabe:
oH 6,985 CPA chem 931959 01 Oct 2024 “;Z:“Iu'pme" . C°""ﬁifabgap::("gf:;: S
- Model
H 9.897 CPA chem 840106 02 Nov 2024 y —_—e——————
P o - Serisl No * 3225368
3. This certificale is valid only to the item calibrated on date and place of calbrabon Dimension of probe;
Calibration_Results | - Lenglh : 120 mm
Functlon : mV Measurement | - Diameler : 12 mm
Performing standard curve by Fluke at pH (4.7,10) | - Immersion Depth : 100 mm
HNominal Slandard Uncertainty of Coverage |
Unit Under Value Voltage Aclual Readlng Measurement factor | Calibration Standard uuc Error Uncerainty of | Coverage
C Input (s} M i Polnt Temperalure Reading measurament factor
pH mv mv/ pH (°c) {°C) (°c) (°Cc) (£°C) &
oH Meter 4,000 177.48 177.3 4.000 0.058 2.00
SIN.: B834291445 7.000 000 01 7.000 0058 200 250 25.003 A3 0703 0:13 200
10.000 -177.48 -177.5 10.000 0.058 2.00

w

41193852

Remark : - UUC* = Unit Under Callbration

The reporied uncertainly of measurement was based on a slandard uncerlainly mulliplied by a coverage

faclor k, providing a level of conlidence of approximalely 95 %.

~o0o-

a1183851



Bara Scientific - %

Certificate of Calibrati |
Nomper ol Pe 1ol3

Certlflicate No, BSCC-UV-367723 ) ’ i

Equipment UVVis Specirapholomeler ; |

Model UV-1800 i 1y,

Manufacturer Shimadzu I REVIEW BY e t’!l' |

Serlat No. A11454908533CD i )

1D No BKK_END018 APPROVED B 7 21 A‘L‘ |

Date of receipt 15 Scptembar 2023 |

Date of callbration 15 Seplember 2023 NEXT caL pae B M { fott

Date of lssue 22 September 2023 Fo— - ik

Customar name ALS Labaratory Group (Thailand) Co  Lid

Address 104 S0 P 40 Road Pn: . Suan Luang, Bangiok 10250
Tamperature (234-247)°C (On sie) |
Humidity {555-612) %RH (On sne)

Equipment condltion Gooa Qperataun

Calibration Location Organic Prep

Calibration Procedure  In-house melhod WI-UV-702-05 basea on ASTM £275-01

Traceabllity Wavelenglh Accuracy s Iracsable (o cerlificale No

Photamenc Accuracy s traceable to ceruficate No
Stray Light Is traceable fo ceruficale No 95008

The above certificate a-e traceble 10 St unil through Starna Scieniitic Lid
(UKAS accrediled calibralion laboratary NO 0659}

95917 and 95918 |
95937 ang 95824

Calibrated by

MrWanchana Janlosy

Approved by

Mr.Kanchit Cheathep
Technical Mangger

Tt alevie resulls
[

) A ey
Acve e

w30 w5
Lig

- eatthzate
roduzart

Bara Sciontific

Certificate

Cerlificats No BSCC-UV-367/23

Calibralion Resulis:

1.Wavelenglh Accuracy

of Calibration

e of Pages

2003

[ centes | =S ]
Hassmigir i uuc (nmj Error (nm) Uncertalnty (+nm)
4% 70 24167 203 | o 7
02 33403 | om 018 |
41853 ‘ 185y 006 | 0°R
572 09 §7314 015 | [N
| ema 87921 -0.20 _ow |

2Photomelric Accuracy {UV)

| Wavclength | Centified

i_ om) | Absorbance (&) Uu‘_:w r‘"w"
235 |

‘ Uncerainty {+A) |

€ 0000 00000 | o000 00075
T | om0 | oooor 00075
| 25 | 00000 00000 | poooo " ooors ﬂ
L 08662 08535 | poois | 00075
I 1000 00000 00000 0075 |
e ¥ 02004 02008 | _oocga | 00075 J
' ik | 00000 ! nooot 29001 00075
06429 0 G418 D001 | 0,075

“CNR = Custorrer no: request

FM-UY 7D5-02 Rev 0! (2301563)

Bara Scientific Co., Ltd.

948 U Chiu Liveg Buit g Floar? Raznad Rudcs

Svom Bongrah Bangkos Tharand 10520
7 Te 024324300 Fan 02-6375495.7

Bara Scientific www arasciur i1z com

Certificate of Calibration

Certlficate No. BSCC-UV-367/23 Humzee of Pags

Calibration Results;

3 Photometric Accuracy {Vislble) 1

Warslang . uuc (A Error (8) Uncenainty (+4)
L [nm] | Absorbance (A}
© 00 00000 00022
0 05783 00010 0c0<z |
07678 00004 otz
| 10206 000310 )
| 00000 0000 0006z
z0d a5 oo0m 00022
| 0745 Q00e1 ooz
| 0 rans 1 coooa | 1
| a n0ag 00000
[— 05227 09002
| Q688 20007 |
—— 28407 Q0001
| 00000 00000 I
i st | 0207 Go0M |
0673 Qo3|
| ! nasa. | 00015
[ : 00000 00000
05544 00008
P 0om7
100z 00017 B
00000 00000
(e 05616 0004
| 06927 00018
| 1 pRAT 00015
“CNR = Customes not requent
4.Stray Light*
Standard I Unit Under Calitration{UUC] |
| eutott ght () | M) | Transmission (T) | |
200050 1tom | 09770 | 206 ] |

Tre Sy b3 bacsoi an referenca s less than 1 0%T and Sltray ) ghl absarbance relerence is grealer than 2 00A
*Stray Light not NSC-ONSC Accredaed

Tre measureenl unceriain « : Ease on & sineare uncera nly mulalied by & COverage 'ac = =2p oI eve of towfidsace of 39zrowmaiel; 8% s

"™End of Certificate*

FMUV-706 )7 Rex 0° (2301163

BKK_EL0043

gt Toche Ay a8 ool Tel +622 637 8363
U O BANG RLBG 2347 LN AD Fac 462632 91
Agilent Technologies 68 BEMA § ROAD, FLOV, BANGRAK tral  cosamiBagilenteom
Bangeok 10500 Thailand Wt
Customer Contact: SERVICE REPORT

ALS laborazoery Grewp (Tlailand) Cc

e
nakar 43 Phallianakan Re
Phatthans«an Ehet Suan

TAX ID : 0105540004859

bouncau-michom chanattagam@alsglobal com
227158760519

Involce To:

ALS Lakoratory Growp (jlallandi Co
1id

Head Cffice

104 Phatthana:=n 43 Phatthanakar R4
Khwaenz Foatthanekan Kket Suin

Delivery Site:
ALS Lakcratery Group (Theiland) Co
Lid

lead Cffrze

104 thana an 40 Zhatts
Ehwaeno Phatthanakan Khet

an

Lacation:
Room
Bldg
Lab
Dept

Agianit Technologiea {Tharland) Linined Head Dfhce
U e Liasg B 240 Lot RO

W R d B Sie Bampal

Banghok 10530 Thailsnd

Tux(D 0105542068218

Page

7‘ Customer Number:
} N0

Customer Purchase
Order Nember:

Servics Request:  Service Requost Dat

[ Service Confirmation:
Ga04e37529

 Service Order:
6005006207

Reviewsy , frehae b

o
APPROVEDBY 7

\ far
MEXT Cal, DaTE OV 101070

Direct Inquiries to:

Conact Name Cuatcmer Corzact Center
Contact E-niail cee-smiBapilent com

Contact Telephone: +662 637 6363

Conlacl Fax +662 632 4334

rakan ke

Lo e 30t Aoty Spetcnsl Dps. Troducts, Seminrt sl b
full imnya of laboralary productonty solutons oplimzed lot yavr
applicstions and workliows Visi us ol www.agilsnt.com/chan

Catbank NA Bangkok Branzh ORIGINAL
158 Inierchangs 24 Dulduing Suthunnat Road Klongloe, Hau
Sebcatngs Wittt Dawat, Rasgsd 1011 Thatme

Acc No 0124452007

THB Keung Tha» Bank PCL

Stam Square Br.416/1 2 Rama | R¢ Pachuimwan, BK 10390

Thailutd

1of3



Service Instrument:

Service Confirmation Nember; 304837529
Service Confirmetion Date: 06 04.2023

|Model | Model Desesiption SerislNumber | System Handls Parest Assat
Number | .
SYSIM. | ICPMS 7900 System
oo | | I |
4104 | SPS £ Autasamipler | AUIS430722 | 1P 045 7900 | $Y5IM.TS00 |
GBAMIA  I1SIS3 for Agilent JMEIE 1CP IS 7800 SY5.INLTS00
7650/7900/8500 | ! i B
|G327A_ PSCEI0BT Chiller WAl ICPMS7800 | SYSEATI0
|Gasse | Agies 7900 ICP-MS [spiseries 16P MS 7900 SYSIM.1900
Service lems:
hem | Servico/Pant s Deseription | Qty | Entitlement | Service Start Service End
e [eo0 Enterprise Dperatanal 100 |Ageemens 06042023 06042023
Quakticatzon Entitloment - |
| : 100% covered | |
1010 | 51855850 1CP-MS Checkout Sahwtons | 100 | Agreement
Entitbement
| 100% covered |

Additional lslermation:

Page20f3

Service Conlirmation Number: 6904837529
Service Confirmation Date: 06 042023

Service Information

Problem Descrigtion:
WU-S-00-1CP MS 7900-5001143313
b
Test 00 cantrol of nstrument [CPMS = BKK_ELD043 After done all instrument Lest all Pass

Service Overview Code:

!Reason Code: Scheduled Service
Diagnosis Code Scheduled Sorvize
Resolistion Code: Scheduled Service

Reported Hours: Trawel Hours
&0 10
Customer Fiald Seruice | Customet Field Service Dats:

| Representative Signature: |08 Apr 2023

Customer Slgnature: Date:

e .

Representative Name:
Panthep Hurasathain

Customer Name:

Anchalee Khamjan

Additonal Comments:

Page 3ot 3

W

MR BUL TR MTFAULA

Metroiogical Center
SCI ECO Services Company Limited
33/2 Moo 3, T Banpa, A Kaengkhoi, Sarabun 18110

Metrological Center
SCI ECO Services Company Limited

ISCG

CEMEN". 1 L WATERALS

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

Telephone : +66 2 586 57924  Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Telephane : +66 2 586 5792-4 Fax : +66 2 586 5109
Websile - www.scieco.co.ih E-Mail : calibrale@scg.co lh

Certilicate No. T231676 Page 1 of 6 Certificate No. T231676

Certificate of Calibration

Page 2ol 6

Calibration Report

Equipment HEATING BLOCK
Equipment HEATING BLOCK Date of Calibration 22 September 2023
Environment Temperuture : 218-23.1 °C
Manufacturer : Environmental Express Line Voltage : 221.6-226.3 V
P c Relative Humidity : 55-63 %Rl
Model : SC196 REVIEWBY .2 v RS OSSN . SV S
G Condition of this results of calihration
Serial No. . 6974CECW3285 APEROVED BY . »Wf[ I3 1. This eyuipment was calibrated by insert 20 siandard thermiovouples type T into its chamber . the other one
) stndard thermoeouples 1ype T use for ambient . The was done in according
next caL oate 22105135 1o WI-T20
Customer Code : BKK_EL0054 S ) i
= All data show below were linal values and the inslial dawa [rom cusiomer reques! . The lemperalure scale used
9 ] was based on ITS - 90
1D No. : T5306A3 2. Reference Standard Instrument :
. N Instrument Model Instrument No Certificate No, Due Date
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. TC T™YPET TN21-TN3O T230014 17 January 2024
TC TYPET 1N31-1N40 T230014 17 Januury 2024
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Photthanakan, DATA LOGGER  34970A 1151 1230014 17 Januncy 2024

w

This certificate is traceable lo :

Khet Suan Luang, Bangkok 10250 Natianal Insiitule ol Matrology ( Thauland ) through Metrological Center { NSC-1TSI-11S 17025 CALIBRA TTON 0244.)

| 4. Condition of calibrated ilen : good
Customer Location Acid Digestion Lab Equipment Description ©
Time Constant 2 lour 20 Minue Al_95  °C

Date of Receipt 13 September 2023 Fresh Air Damper [ JOpen [ |Min [ ] Medium [] Max

DClosc
Calibrated By Saneg Musikawan ( Site Calibration Manager) ) fotzivailble

fr 5. Adjustment
vithoul adjusunent [ fier adjus

Approved By : —<\P /Sujjar Naknakred (Site Calibration Manager ) ) withal adjusuncn MeTier adigtmen,

Date of Issue . &0 SEP 01

i g A
ly 95%. Approved By %

The uncertainties are for a confid probability of app!

This Cedtificate is Issued In with the itions of granted by the Thai Laboratory Accredilation
Scheme which has assessed the measuremenl capability of the laboratery and its traceability to recognized national
standards and to the units of
not be repraduced other than in full except with the prior written approval of the Metrological Center.

realized at the national standard laboratory. This cerlificate may

FALLIZ 0O s s?




Metrological Center

SCG SCI ECO Services Company Limited
eyl B 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924 Fax : +66 2 586 5109
Waebsile : www.scieco.co.th E-Mail : calibrale@scg.co.lh
Certificate No.  T231676 Page 23 of 6

Calibration Report

FRONT CONTROL

Approved By,

FM-1.13 10830-05-57

Metrological Center
SCI ECO Services Company Limited

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

@iscG.

Certificete No T231676 Page 4 of 6

Calibration Report

Meusurcment Results

Culibratian Poin( Average Standard Reading ul cuch position (C)

R1 Halel-Hnle6| TN27 ‘TN22 IN23 TN24 TN25 TN26
CAL POINT Max 9501 9441 95.20 9541 450 9517
95 M 94 57 9395 94.75 9492 94.00 9472
Avernge 947y 0 )8 9498 95.17 9426 94.95
[ R2 Hale?-Hole12| TN27 TN26 TN29 TN30 TN31 TN32
Max 9536 9543 95.19 95.16 95,35 «97
Mis 9494 94.95 9472 9471 94.00 9457
Average 9515 D519 94 96 94 54 9513 94.77
[ RY Holel3-Holet8| 1nN33 TN34 | TN35 TN36 TNYT | IN38
Max 9537 9550 0522 9521 9533 9531
Min 94 99 959 9478 94 82 Y4RH 9396
Averoge 95.1% 95.30 0500 95 02 95.11 Y5.13
l R4 Hale19-Holc24, TN39 TN40 TN21 TN22 TN23 ‘IN24
Max 95,59 9442 9452 924 91,61 94.67
Mis 95.21 Y4.00 9413 93.%h 9428 94.27
ArEIape 49540 9424 9333 94,06 94.45 94.47
I_ R3 1lole25-1loled|  'TN25 TN26 TN27 TN28 TN29 TN30
Max 95,19 9538 9293 9530 95,14 9503
M Y4.83 950 Y2506 9195 24,79 94,70
Avctagr 95.01 95.20 9275 95,12 9496 4 87
R6 MloledI-Ilole36]  TN31 ™2 TND TN34 TN3S TN36
Mo 9461 94 90 9417 94.31 94.24 YI1R7
Min 94.24 9455 9544 93.98 93.92 93.56
Anerage 94.43 71,72 94.60 94,14 9408 Y371
[ R7 Hole37-lole42]  TN37 TN3K | TN39 ™D TNII N2
Mas .30 04,44 94,02 9381 94 9535
Mis 3.5 94.05 9167 9348 5405 94.90
Average 94,1 94.24 YIR6 93165 94,64 95.12
[ RB_Holed3-Holed8| TN23 TN IN25 TNZ6 TNZ7 TNIS
My 95,99 95.63 9528 9529 0545 b487
Man 95.57 95.15 94 82 94,84 Y499 94,48
Average 95.78 9539 9505 95.07 9522 94 6R

[

Approved By. §£

FM-113 143 30-05-57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.lh

Certificate No T231676 Page 5 of 6

Calibration Report

Measurement Resulls

Calibration Point Average Standard Reading at each positlon ('C )
RI Holel-Hole6 TN22 TN23 TN24 TN25 TN26
CAL POINT Mox 10432 105 43 10525 10444 10527
105 M 10195 10515 10504 10411 104 96
Average 104 13 10529 105.15 104.28 105.12
R2_HoleT-Hole12] TN | TN29 | TN®D T™N31 TN32
Mas, 105 12 105.18 10522 105.12 105.16
Mz, 104 92 104,96 105,00 10492 10497
Averzge 10502 105,07 105,11 10502 105.06
I R3 Holc13-Halcl 8| N34 TN35 TN36 IN37 TN3B
Max 105,63 10502 104,50 104 6% 105.19
Mir: 105.37 108,73 10459 104 50 10500
Average 105 50 104 88 104 69 104 60 105.09
I R4 Hole1Y%-Hole2d TN40 TN21 TN22 TN23 TN24
Mox 10443 10641 10471 105 63 105.82
M 10422 106 1% 104 44 10537 105.56
Avermge 104 .2 106 26 104 56 105 50 105 69
l RS 110le25-1ole30 TN26 TN27 TN2R TN29 TN30
Man 106.26 103 34 10578 105 59 10557
M 105.96 103,08 105 56 105 36 105,68
Avcrape 10611 10321 105,67 105 48 10577
I R6 Hole31-Holedé| TN32 TN33 TN34 TN35 TN36
Max 104.86 10480 10520 104,50 10419
Mir, 104,63 104 59 105.00 10432 104.18
Averege 104,75 104 »9 105.10 1M4) 10428
[ R7_Hole37-Holed2 TN38 TN39 | TN4O TNZI N2
Max 10490 104 85 104 65 14 KK 104 85
Mz, 104,72 104 66 104 49 IH 63 104 52
Average 10251 104 75 104 57 14 76 104 68
RE 11oted3-1]oledB] TN24 ‘TN25 TN26 TN2? TN28
Max 105 85 105 39 10561 10542 10519
M 105 b1 10514 10527 10518 10494
Aserage 105.73 10527 105,44 105 30 105,07

Approved By, ﬁ;

FAL-LI3 108 30405 57

Metrological Center
SCl| ECO Services Company Limited
33/2 Moo 3, T Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Websile : www scieco.co.th E-Mail : calibrate@scg.co.th

’ M DG wTE A

Certificate No. T231676 Page 6 of 6

Calibration Report

Measurenent Resulis:

HEATING BLOCK Temperuture Distribution
Reading (°C))
Stability (2°C)
Min, Maa Average
1000 1003 ,100§ 1004 026 LEH
107.0 107.0, 107.1 107.1 0.19 0.78

* e guoted uncertamty exciude * uniformmty
The calibraucn result apply only ta2 above calibsuted tiem

The resu of test swas found aceurate 25 shown oa dute and place of st onl

The reported expnnded uncennmty 15 based un o slandarc uncertanty muluplid by a coverage fasior & which for a t=diswribution, providing

8 level of confidenze of approxiniately Y5 %

Approved By.

FM-LIT 10N 30-05-57



Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thalland.
Saraburi Tel : +66 36273096 Fax : +66 3627 3100 R aon szes

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

@IscG

Certlificate No. T232160 Page 1 of 4

Certificate of Calibration

Equipment + Chamber ( Cooling Room )

Manulacturer : KOLDTECH . 5
e Ty

Model : KM 320 revewsy .=

Serial No. . TBN-1012061/05 ARRROVED.BYCS -

Customer Code : BKK_EN0167 NEXT CAL;DATE OJOH%

ID No. 1 T2463A3

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkak 10250

Customer Location : Laboratory

Date of Reccipt : 29 November 2023

Calibrated By . Atiphong Rongrat  Technician )

Approved By s _%‘_“4“’\—[ Boonchai Suriyawong (Site Calibration Manager)
09 JAN 2024

Date of Issue D ——

The inties are for a confid probability of approxi ly 95%.

This Centificate is issued in d. with the cenditions of granted by the Thai Laboratory Accreditation
Seheme which has assessed the measurement capability of the laboratory d its bllty gnized
and to the units of realized at the national standard ksboratory. This certificate may net be

reproduced other than in full except with the prior written approval of the Metrology.

FM-L14 119/18-08-66

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

@ISCG

HECTISITIS 17025
CALIBRATION £342

Certificate No. T232160 Page 2 of 4
Calibration Report

Equipment : Chamber ( Cooling Room)

Date of Calibration 6 December 2023

Environment : Temperature : 234249 °C

Line Voltage :  221.4-2302 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber the other one
standard thermocouples type T use for ambient temy . The calibration was done in
10 WI-T20 ( based on ASTM E145-94 { Reapproved 2001} and AS2853-1986 ).
All daia show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Siandard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T230773 10 April 2024
TC TYPET TNITI-TNIE0 T230773 10 April 2024
DATALOGGER  34970A Ti49 T230773 10 April 2024

3, This cenificate is traceable to :
Mational Instinate of Metrology ( Thailand ) through Melrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.}

4. Condition of calibrated item : good

Equipment Description :
Time Constant 1__ Hour 30 MinueAt __3__°C
Fresh Air Damper ] Open [ JMin D Medium Max
DCIose
@anAvailabl:
5, Adjustment :
( X ) wilhout adjustment () afier adjustment

Approved By. M

FM-L15 118/18-08-66

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. :fﬁ:;‘}m:;:ﬁ

®SCG

Certificate No. T232160 Page 3 of 4

Calibration Report

15F
104 ! }
| i 1
e A
1 16a
[
F, i 4F
: L L
; b
FEY I T
i g m——————— e e 12r:
e, -
P | 14A
v I
e UF7; Ic !
’ i i
4
, I
Al 1 ol
1 =
16E TS 5A

C=Centre, F=CentrealFace, A=Comer, E=CentreofEdge

1IC = TNI6l 12F = TNI172
2A = TNI62 13A = TN173
3A = TNI63 14A = TN174j
4F = TNI64 15F = TNI175]
5A = TNI6S 16E = TNI176|
6A = TNI66
F = TNI67
BF = TNI68
9A = TNI69
10A = TNI70
1IF = TNI71

Approved By. M

FM-L15118/18-08-66

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. ;"'25.5.“;‘;'3.’!",2‘

@ISCG

Certificate No, T232160 Page 4 of 4

Calibration Report

Measurement Results

Aversge Standard Reading at each psition ('C)

Callbration Polnt |[TH161| TN162| TN163 | TN164 | TN165 | TN166 TN16T| TNI168 | TN169| TN170( TR171 | TN172

30 283 | 334 295 346 345 | 376 | 3.25 346 339 | 350 | 358 342

TNI73[ TN174) TN175 | TNI?6

333 | 339 s 343

Chember ( Cooling Room ) Temperature Distributlon
Setting (C Bl (€) A °C) | Stability " 3 o | coverage
etting ('C ) (+ i i
Min, Max | Average verage ( C) tability ( C) | Unllormity { C) [Uncertainty (+ C it
kX 28,41 35 336 Lo 200 190 209

The callbration result apply only the above callbrated llem.

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

The reported expanded uncertalnty Ls bused on a standard uncertalnty multiplied by @ coverage factor k which for a t-disiribution,
providing a level of confidence of approximately 95 % .

Approved By, i' = ‘ '“

FM-L15118/18-08-66



BKK_EL0128

Fanak 3 |

EVWBY -

ROVEDBY .

‘® ® Scientist

e Instrument X7 CAL DATE ..
Performance Verification Certificate
for Mercury Analyzer
PRODUCT ID Quicktrace M-8000 . Teledyne Leeman Labs

BKK_ELOL28 Mercury Analyzer
S/N: US22133002

BKK_LEL0129  Aulosampler
§/N: 052222A560 [y

Equipment ID

Customer Name ALS Laboratory Group (Thailund) Co., Lid,

Address 104 Soj Pattana 40, Pattana Rd. Suan Luang, Suan [uang
Bangkuk 10250 Thailand

Date of Qualified December 6, 2023

Next Duc date December 6, 2024

This cerlifies for products which was performed in aceeplable eriteria specifications
Autosampler & Sample Introduction PASSED
Analyzer PASSED
Gas Liquid Scparator & Dryer PASSED
CVAFS Detector PASSED
Eleclronics/Mechanicul PASSED
Data slation/PC PASSED
Analytical test PASSED
Provided by

Scientist Instrument Co., LLd,
114 8o bhachm 44, Fkachind Rowd
Khlong Bang Phran. Bangbon
Bangkok 10150 Thailand

Cenrtified by

Service Engineer

TECHNOLOGY TROMOTION SSOUIATION (THAILAND-JAFAN)

VOKPORATE SERVICLS 3 EQEIPMENT CALIRKATION ARD TESTING 8) WV IU) §

SAPATT S AKARN ROAD SO TS SUANTEANG SUANT U ARG IS
TIL 2T 0N Foa a2y

KOK 10250

Cerl. No: 23TM1408
Page: 1of4

Certificate of Calibration

Egulpment : Aulotiave
Manufacturer : TOMY
Model : §X-700
Serial No. : 48134190

10 No. : BKK_ML0C41

Submitled by : ALS Laboratory Group (Tharfand) Co..Lld
104 Phallhanakan 40, Phatlhanakan Rd
Khwaeng Phallhanakan, Krel Suan Luang,
Bangkok 10250 Thailand

Location : Media Preparalion Room

03 Oclober 2023
04 October 2023
(26+40)°C
(50£30)%

Received Order :
Calibration Date :
Ambient Temperature :
Relallve Humidity :

Calibrated by : Khil Rullanaprapachar

Approved by : Pﬁ

Approved Signalory

() Pomtrippa Tameyakul
(V] Ponpan Paipim
() Suwil Imjai

11 Oclober 2023

Issue Date ;

Atuat vl Gy Iad of €

A 0053272

Equipment : Auloclave Cert. No.: 23TM1400
Condition As-Received :  Used ltem Page: 2 of 4
Reference : 2310-00060C-6

Procedure Used :-

Calibralion were conducled using in-house calibration procedure CP-QT03 according lo direct
measurement method wilh Dala Acquit Y which with T} Type T

The lemperalure scale used was based or ITS-60
of calibration

i. Reference slandard instrument -

Instrument Serial No, Cert. No, Traceable Duc Date
1) Dala Acquisilion MY5701:823 23LM6B6 TPA 25 Mar 2024

2. This certificale is valid only to lhe item calibraled on dale and place of calibralion

3. This certification is traceable lo the International Syslem of Unit

4 This result of calibralion covers laboralory auloclaves for the slerilization of goods anc malcral which
could be infected wilh organisms categerized as Hazard Group 1, 2 and 3
(** = Categorizalion of 1o hazard and of

It goes not caver auloclaves for use with matenal intect wilh organisms In Hazard Group 4, lor wneh
complete coniainment and slerilization of infecled condensale s considered lo be essential

1, second edilion 1986 )

This result of calibration does nol aply o slenizers or disinfectors used for medical dental, pharmaceulical
or velerinary purposes which are directry concarned wilh patient care. or those used for fabrics subjected 1o
sterilizaton which are reguired (0 be dry al the end of cycle

Remark : TPA : Technology Promiolion Associalion { Thailsnd - Japan )
Result of Calibration - {*) Wilhoul Adjusiment
Function of UUC" : Temperalure Source

[ Environmental |
——e, L '€ [isRRB ] tvon)
s e Beginning of Calibralion 26 64 221
Finlshcd of Calibration 27 67 222
1 2
D -t P Rel. Std. |
3 Position Descriplion
10 No.:
e 1= |Cenler of chamber 18-17TC-08
2= Temperalure sensor 19-177C-09
3= Exhaust porl 18-17TC-10

w0

a 1184533

Equipment Auloclave Cert. No.: 23TM1408
Condition As-Recelved : Used ltem Page: 30l 4
Relerence : 2310-000G0OC-6
Result of Calibration - (* ) Wilhout Adjustment
Function of UUC" Temperalure Source
Operating parameter Set : Temperature = 108 ‘'C
period = 10 minule y
uuct vuc* Average* Stability Pressure | : Coveraae
Setling | Reading | Posilion | Standard Reading Reading Faclor
(ch (c) {"C) [4°CH) (MPa) | (£°C) k
1 108 352 N
108 108 263 c12 004 080 2
120
Operating parameter Set : Temperature = 115
Sterilization period = 20
vuc* uuc- Average® . Pressure .| Coverage
Sclting | Reading | Position | Standard Reading | >°"¥ | Reading | ""* ™™ facior
(°C) (°C) {(°C) {£°CH| (MPa) {2°C) | k
1 116 376 |
15 115 2 115.297 013 o008 c.90 2
3 115,157
Operating parameler Set : Temperature= 118 °C
Sterilization period = 10 minute
I uuct [ uuer ] mveraget T | Pressue ity COverage
Setting | Reading | Pesition | Standard Reading Reading | Faclor
(°C) ("C}) 1 (°C) (+£°C)| (MPa) (£"C} | k
T | 118 083
118 118 B | 8037 011 009 0% | 2
g 7.954 |

Average® : The average of 30 values in each positon
Stability : One-half of the greatest i

UucC* : Unil Under Calibration

Note : The reporled uncerlainty of measurement was included stability and excluded uniformity

of al any one probe

w

a 1164532



Equipment : Auloclave Cert. No.: 23TM1408
Condltlon As-Roceived : Used llem Page: 40l4
Reference : 2310-00060C-6

Result of Calibration - (* ) Without Adjustment
Function of UUC* Temperature Source

Operati Set: Temp = 121 ¢
ili period= 30  minue
uuc* uuct Average* .| Pressure : Coverage
Setting | Reading | Position | Standard Reading | “° | Reading | "™ ™|  Factor
(cy (°C) 1°C) (£°C)| (MPa) (t°C) K
1 121,186
121 121 2 121,082 017 | oM 081 2
3 120,980

Average' : The average of 30 values in each posilion

Stability : One-hall of ihe grealest i i of d al any one probe.
UuC* : Unil Under Calibsation

Note : The reporled uncenainty of measurement was excluded siabilily.

The reporied uncertainly of measuremenl was based on a standard unceriainty mutliplied by a
coverage faclar , providing a level of confidence of approximalely 85 %.

hL NOLOGY PROMOTION ASSOCIATION (TILA
CORFIRATE S5 RV ICH % BQUIFSMENT CALIIRATION ANIT
X KELALY SO0 1%, $UANLY S0 ANLEANAT AN

G

PATIAN KA

7 ¥ . T
a Fad i3I stk CALmEATION S0

Cert. No.: 23TM1146
Page: 10l 3

Certificate of Calibration

Equipment : Incubalor
Manufacturer : SHEL-LAB }RE Zw ey ik Il
Model : 1915A | reroven ol
Serial No 0200599 | nexroaL oare 12 I lfl‘)'

L R et e
ID No.: MO0t
Submitted by : ALS Laboralory Group (Thailand) Co. Lid

104 Phalthanakan 40, Phatthakan Rd.,
Khwawng Phallhanakan, Khet Suan Luang,
Bangkok 10250 Theiland

Location : Incubatlon & Micrological Reading
-000-
Recelved Order : 17 July 2023
Calibration Date : 17 July 2023
Ambient Temperature : (26210)°C
Relatlve Hurnidlty : (50+£30)%
Calibrated by : Man Pattanapongpasboon
Approved by : %h.
Approved Signatary
{ ) Pomthippa Tameyakul
{ /) Malee Bulkruea
{ ) Suwit Imjai
Issue Date : 24 July 2023
The Uncertainties are for a confidence probability of approximately 95%
This ¢ 1 xceptw ftbe peas wilien
M Appievals wices 3 Lualpment Calibiation i Teat: - Seri ey
a 1184531 A 0056489
Equipment : Incubator Cort. No.: 23TM1146 Equipment : Incubator Cert, No: 23TM1146
Condition As-Received :  Used liem Page: 20of3 Condition As-Received : Used llem Page: 30l3
Reference : 2307-02850C-1 Reference : 2307-02850C-1
Procedure Used :- Result of Callbratlon :- (*) Withoul Adjusiment
Calibration were using i CP-OTD2 ing 1o direct Functlon of UUC* : Temperalure Source
method wilh Data Acquisition which wilh Resi T Deteclor { RTD ) Fresh air setting : Cloge
The temperalure scale used was based on ITS-80. Calibration | UUCT vuc* T T Overalt
Condlitlon of this result of callbration Paint Setling | Reeding stabllity unlformity Variation| Factor
1. Relerence standard inslrument:- {*c) (°c) | (°C) (£°C) (°C) (°C) k
Instrument Serial No. Cerl. No. Traceabls Due Date 350 350 35.0 0.055 0,30 044 2
1) Data Acguisition MY49001451 23Lm27 TPA 25 Feb 2024 Tc)
2. This ceriificale is valid only 1o the item calibraled on date and place of calibration Polnt Fosition
3 This cerlificalion is lraceable lo Ihe Infamaliuna! Syslem of Unil (°c) T | 2 1 3 | 2 [ 5 [ 5 | 7 | B | 9 frel) (e
Remark : TPA : Technology Promation Associalion { Thailand - Japan ) 350 | 34888 | 34.933 | 34.615 | 34.613 | 35.064 | 35019 | 35.156 | 35.141 | 25,087 | _ 030

Result of Calibration :- () Without Adjustment

Funclion of UUC" : Temperalure Source
Fresh air setting : Close Environment during calibration
Beginning Finishad
Temp, {°C ) 24 24
.{ REL.Humid. { % ) 54 56
1 2 - AC Suzgly [ Valt ) 221 223
S 3 Ref. Std.
5. Position : e
i . ¥ ID No.:
| & iy & 1 18RTD-2/
| &V T Z 2 19RTD-2/2
| 23 Vi o L -4 / 3 19RTD-2/3
= 4 19RTD-2/4
— 5 19RTD-2/5
B 18RTD-2/6
7 1RTD 277
Probe Installation Detalls : Dimenslon of Chamber : 8 19RTD-2/8
a= W0 om D= 050 - 9 (rat.) 19RTD-2/9
b= 0 om W= 075 m
c= i0 cm H= 1.2 m

Capacily = 045 m®

by, -

a 1172189

Average" : The average of 30 values in each posillen,

Temperalure stability : One-half of the greatesl i i ol al any one sensor.
uniformity : The i difference of temperalures at any sensors and the measured

temperalure al the reference location which are observed a! the same time or al as close an observalion time as

possible o the pallarn or within the chamber under sleady-state condilions,

Overall Varlation : The Difference of Ihe i and minimum abservation.

uuc* : Unit Under Calibralicn

Nole : The reporied uncertainty of measurement was included slability and excluded uniforrmity

The reported uncenainty of measurement was based on a slandard uncerlainly muluplied by & coverage
factor k, providing a level of confidence af approximalely 95 %

-o0o-

Mol

a 1172188



TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES.

534/4 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX,0-2719-9484

Certificate of Calibration

NBCTMTIIITDIS
CAUBRATION oopa

Cert. No.: 24TMB67

Callbrated by : Tawaltchal Pama

Sl

Approved by :

Page: 10of3
Equipment : Hol Air O ihchok T
SRS CLATOVEN | peview Ry C"".,,[. !
Manufacturer : Binder
Model : ED20Ez | AMROVEDRY.
Serial No. : 00-158533
NEXT CAT DATE 231 0/25
ID No. : BKK_ML0013
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phalthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thalland
Location : Media Preparalion Room
Receaivad Order : 23 April 2024
Callpration Date : 23 Aprit 2024
Ambient Temperature : (26:10)°C
Relative Humidlty : (50130)%

Approved Signalory
{ Ponpan Paipim
(V') Suwit Im[ai
() Kunchlt Promprat

Issue Date : 26 April 2024
The are for a bability of 95%
T ¢ Ehan e B, gt with (R price wratten

A

Equipment : Hot Air Qven Cert. No.: 24TM6B67
Condition As-Received :  Used ltem Page: 20of 3
Referance : 2404-04390C-8
Procedure Used :-

Calibration were using CP-0T02 based on TLAS G-20 according to direct
measuremenl melhod with Data isilion which with TI Type T.

The temperalure scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serlal No. Cert. No. Traceable Due Date

1) Data Acquisition MY48001451 24LM44 TPA 17 Mar 2025
2. This cerlificate is valid only (o Wne ilem calibrated on date and place of calibration.
3. This cartificalion is traceable to the Intemational Syslem of UniL.

Remark : TPA : Technology Promolion Associalion { Thalland - Japan }

It of Calil = (*) Without Adjusiment

Function of UUC* : Temperature Source
Fresh alr setting : Close

Environment during calibration
Finlshed

23

65

|-RC Supgply { Volt } 23 222

Ref. Std.
ID No.:
24-18TC-01
24-19TC-02
24-19TC-03
24-19TC-04
24-19TC-05
24-19TC-06
24-19TC-07

8 24-18TC-08
9 (ref.) 24-19TC-09

Position ;

TN

Probe Installation Detalls : Dimension of Chamber :
as= 10 o = 0.50 m
b= 10 an = 0.80 m
€= 10 om = 060 m

Capacity= 024 m®

Equipment : Hol Air Oven
Condition As-Recelved : Used Item
Reference ; 2404-04330C-8

Result of Calibration :-
Function of UUC* :

(*) Wilhout Adjustiment
Temperature Source

Cert. No.: 24TM667

Page: 30f3

Fresh alr setting : Close
Calibration| uuc: [ wue | T T Overall ™
Polnt Setting | Reading stability i i Variation| Factor
(°c) (e tcy (£°C) (°cy (°ch k
180 180 180 0.64 2.7 3.7 2
m 3 TC)
Polnt
{*c) (+°C)
180 1.5

Average* ; The average of 30 values in each posltion.

Temperature stabllity : One-half of lhe grealest i i of
T ity : The il of

possible to ine the patiern or

at any one sensor.

at any sensors and the measured
1lemperature al lhe reference location which are observed at the same time or at as close an observation time as
within the chamber under sleady-state conditlons.

Oversll Variation : The Difference of the meaximum and minimum
UUC* : Unil Under Calibralion

factor &, providing a level of conflidence of approximately 95 %.

-o0o-

Nole : The reported uncenainty of measuremant was included stabllily and excluded uniformily .

The reporled uncertainly of measuremenl was based on a standard uncertainty mulliplied by a coverage

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) jlac- p—
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES x

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-29 FAX 0-2719-948d

Cerl. No.: 24TM469

Certificate of Calibration

Page: 10f3

Equipmant : Waler Balh (]l(T

REVIEW BY glfh\th ek
Manufacturer : Memment
Modal : WNE 45 APPROVED BY >\
Serlal No. : L712,0428

NEXT CAL DATE. .. 01 /03/25
ID No. : BRK_MLDOSE

Submltled by : ALS Labaratory Group (Thailand) Co.,Lid.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khel Suan Luang,
Bangkok 10250 Thailand

Locatlon : Incubalion $ Micrabiological Reading
Recelvad Order :
Callbratlon Date :
Amblant Tempaeratura :
Relative HumIdity :

01 March 2024
01 March 2024
(26+10)°C
(50£30)%

Callbraled by : Krisda Malea

¢l

Approved Signalory

Approved by :

( ) Pomthippa Tameyakul
{ ) Unnopphol Harachai
(v Suwit Imjai

Issue Data : 4 March 2024

The L are for a af ly 85%

This certificale may not be reproduced other than in full, except with he pre= westen
Approval of the head of Corparate Services 3 Equipment Calibralion and Test=g Services




Equlpment : Waler Balh Cerl. No.: 24TM469

Conditlon As-Recelved : Used Item Page: 203
Reference : 2403-00010C-1
Procedure Used :-

Calibralion were using in-house CP-0OT04 Based on ASTM E715 according

to direct measurement method with Dala Acquisition which connected wilh Industrial Platinum Resistance
Thermomeler ( IPRT ).
The lemperalure scale used was based on ITS-90.
Condltlon of this resull of callbration
1. Reference slandard instrument:-

Instrument Serlal No. Cert. No. Traceable Due Date
1) Dala Acquisition MY57013711  23LM115 TPA 11 Jul 2024

2, This certificale is valid only lo the item calibraled on date and place of calibralion.
3. This cerlification is traceable to the intemational System of Unil.

Remark : TPA : Technology Promotion Association { Thaitand - Japan )
Result of Calibration (™) Wilhoul Adjusiment
Funcllon of UUC! Temperalure Source
Heat transfer medium used :  Water

Envirenmental AC Voltage Supply
"c) [ %RH.) { Valt )
7% 55 221
23 56 220
Poslilon : GEAT
1D No.:
1 4803988-001
x 1 2 2 4803988-002
4 S(ref) 5 Vd 3 4803986-003
Cerm e e = ] 4 48039868-004
Sired.) 4B03388-005

Front

Equipment : Water Bath Cert. No.: 24TM469
Condition As-Recelved :  Used lemn Page: 30f3
Reference : 2403-00010C-1
Result of Calibration ;- ( * ) Without Adjustment
Funclion of UUC* : Temperalure Source
Callbration|  UUC* uuc* Average” Standard Reading ( C ) Uncertainty
polnt Setting Reading Paosition
(°C) {(°C) {°C) 1 2 3 4 5 fret.) {(£°C)
445 44.5 44.5 44 469 44.462 44.492 44.510 44496 0.15
45.0 45.0 45.0 44.975 44.974 45.007 £5.023 44.959 0.15
Callbration
polnt Uniformity | StabHity Factor
(°Cc) (<€) (£°C) L]
445 0.087 0.029 2
45.0 0.069 0.031 2

Average" : The average of 30 values in each posilion.

L :The

of

at any sensors and the measured temperalure

at the reference localion which are observed at the same Lme or at as close an observalion lime as possible

to lhe

Stabllity : One-half of the grealest

uuc* : Unit Under

pattem or

Calibration

within the chamber under steady-stale conditions.

of at any one probe,

Nole : The reported uncertainly of measurement was included slability and excluded uniformily.

The reporled uncerlainty of measurement was based on a standard uncertainly multiplied by a
coverage faclor k, providing a level of confidence of approximately 95 %.

-ofo-
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|'| 1 Aldicarb High-Performance Liguid Chromatogiashic Method!™!
| 2 Aldicarb Sulforie High-Performance Liquid Chrumalograshic Method!®!

3 Aldicarb Sulfoxide High-Performance Liguid Chromatagrashic Method!™

a Liguid-Liguid Extraclion, Gas Chromalographic/

=N

=

9

Arsenic

|
Atdin
[
|
[

Barium

O-BHC

3-8+

tMass Spectrometric Method™
1) Digestion, Inductively Coupled Plasma ethog
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric tethod™®

1) Digestior, Inductively Couplec Plasma Wethod !
2)Digestion, Inductively Coupled Plasma/
Mass Spectromeznc Method'™

Liotwd-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

Liquid Liquid Extraction, Gas Chromatographic/

8-8HC
| Y-BHC
Biochemica! Oxygen Demand
Carbaryl
Carboluran
Cadmium
Chemical Oxygen Cemanc
Chlerdane

Chromium

Color

tass Spactrometric Method'®

Hass Soectromelric Melhod™

tass Spectromelric Melhod
1} 5-Day BOD Test, Azide Modification

Liquid-Liquid Extraction, Gas Chromatographic/

Liquid-t iquid [xtraction, Gas Chromatographic/

Method

2) 5-Day 30D Tesl, Membran2 Electrode Methog™
High-Performance Liguid Chromalographic Method!™!

| High-Perfarmance Liquid Chromalographic tdethod

1) Digestion, Inductively Coupled Flas:
| 2) Digestion, Inductively Coupled P.as
tass Spectrometric Method 9

2]

ma Method™
ma/

| 1) Closed Reflux, Colorimetric Method™

2) Closed Reflux, Tritimetric Melod ¥

Liquid-Liguid Extraction, Gas Chromatographic/

wass Spectrometric Method'”

1) Digestion, Inductively Coupled Plas:
2) Digestion, Inductively Coupled Plas!
hiass Speclometric Method!™

ADMI Weighted-Ord nate S;)ectvophotor%etvic etlyod

ma hethod
ma/

13 Coppor
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197 Copper 1) Digestion, Indh&iiél?Coupled Plasma Method™ 40 Manganese 1) Digestion, Inductively Coupled Plasma Method'®
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/ '
Mass Spectrometric Method!¥ Mass Spectrometric Method!¥
20 | Cyanide Distillation, Colorimetric Method!® | a1 | Mercury 1) Dlgestion, Cold-Vapor Atomic Absorption
21 2,4"-00D Liquid-Liquid Extraction, Gas Chromatographic/ | Spectrometric Method™
Mass Spectrometric Method t 2) Digestion, Inductively Coupled Plasma/
22 |a4"-00D Liquid-Liquid Extraction, Gas Chromatographic/ | Mass spectrometric Method™
Mass Spectrometric Method!® 42 | Methiocarb High-Performance Liquid Chromatographic Method™
23 24"-DDE Liquid-Liquid Extraction, Gas Chromatographic/ 43 Methoxychlor Liquid-Liquid Extraction, Gas Chrcrhatographic/
Mass Spectrametric Method™ Mass Spectrometric Method™
24 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/ a4 Methomyl High-Performance Liquid Chramatographic Method™
Mass Spectrometric Method!® a5 Nickel 1) Digestion, Inductively Coupled Plasma Method!?
25 2,4°-00T Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!® Mass Spectrometric Method®
26 4,4"-DDT Liquid-Liquid Extraction, Gas Chromatogrephic/ 46 Ol & Grease 1) Liquld-Liguid, Partition-Gravimetric Method
Mass Spectrometric Method™ ) 2) Soxhlet Extraction Method?
27 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/ a7 Oxamyl High-Performance Liquid Chromatographic Method™
Mass Spectrometric Method™ 48 Propoxur | High-Performance Liquid Chromatographic Methad™
28 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/ 49 pH | Electrometric Method®
Mass Spectrometric Method™! 50 | Phenols I Distillation, Chloroform Extraction Method!®
29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/ | 2) Distillation, Direct Photometric Method!¥
Mass Spectrometric Method!® 51 Selenium !' 1) Digestion, Inductively Coupled Plasma Method!
30 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestlon, Inductively Coupled Plasma/
Mass Spectrometric Method™ Mass Spectrometric Method!™
31 | Endrin Liquid-Liquid Extraction, Gas Chromatagraphic/ 52 | Sulfide lodometric Method®™
Mass Spectrometric Method!” 53 Temperature Laboratory and Fleld Methods™®
32 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/ 54 | Total Dissolved Solids Dried at 180 °C'¥
Mass Spectrometric Method" 55 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method®
33 | Formaldehyde Distillation, Colorimetric Method™ 56 | Total Phosphorous Digestion, Colorimetric Method!™
34 | Free Chlorine 1) DPD Ferrous Titrimetric Method!™! 57 | Totel Suspended Sclids Dried from 103-105 °C
2) DPD Colorimetric Method 58 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
35 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/ | Mass Spectrometric Method!®
Mass Spectrometric Method™” | 59 | Trivalent Chromium 1) Digesticn, Inductively Coupted Plasma Method;
36 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/ \ Colorimetric Method; Calculation™
Mass Spectrometric Method® 2) Digestion, Inductively Coupled Plasma/
37 Hexavalent Chromium Colorimetric Method® [ Mass Spectrometric Method; Colorimetric Method;
38 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method™®! Calculation™
39 | Llead 1) Digestion, Inductively Coupled Plasma Method!™ | 60 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/ i 2) Digestion, Inductively Coupled Plasma/Mass
Mass Spectrometric Method"! | Spectrometric Method™ s /W\,Ps
| @«Nﬂ X
40 Manganese...
|
|
—i - =
¥ 0 om
Iy 126 Sem3 thituit oy FEanek
dndum aruain FHERTIN 18 Bis(2-ethylhexylphthalate Liquid-Liquid Extraction, Gas Chromatographic/
1 | Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!™
Mass Spectrometric Method™! 19 Bromodichtaromethane | Purge and Trap, Gas Chromatographic/
2 |Acetone Purge and Trep, Gas Chromategraphic/ | Mass Spectrometric Method™!
Mass Spectrometric Method® 20 Bromoform Purge and Trap, Gas Chromatographic/
3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!®
Mass Spectrometric Method™? 21 Butanol Purge and Trap, Gas Chromatographic/
4 | Anthracene Liquid-Liquid Extraction, Gas Chromatographic/ | Mass Spectrometric Method"?
Mass Spectrometric Method!® 22 Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
5 | Antimony 1) Digestion, Inductively Coupled Plasma Method™ Mass Spectrometric Method®
2) Digestion, Inductively Coupled Plasma/ 23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method"!
Mass Spectrometric Method'? 2) Digestion, Inductively Coupled Plasma/
6 | Asenic 1) Digestion, Inductively Coupled Plasma Methad™ Mass Spectrometric Method'®
2) Digestion, Inductively Coupled Plasma/ 24 Carbazole Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™ Mass Spectrometric Method™
7 | Atrzne Liquid-Liquid Extraction, Gas Chromatographic/ 25 | Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad!® Mass Spectrometric Method®
8 Barium 1) Digestlon, Inductively Coupled Plasma Method” 26 Carbon tetrachloride Purge and Trap, Gas Chrematographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method'!
Mass Spectrometric Method!? 27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
9 Benzla)enthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'?
Mass Spectrometric Method!® 28 p-Chlorcaniline Liquid-Liguid Extraction, Gas Chromatographic/
10 | Benzene Purge and Trap, Gas Chromatographic/: Mass Spectrometric Method!”
Mass Spectrometric Method® 29 Chlorobenzene Purge and Trap, Gas Chromatographic/
11 | Benzolb)fiucranthene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!®
Mass Spectrometric Methad™ 30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
12 | 8enzo{kifluorenthene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!”
Mass Spectrometric Method'? 31 Chlaoroform Purge and Trap, Gas Chromatographic/
13 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method! 32 2-Chloraphenol Liquid-Liquid Extraction, Gas Chromatographic/
14 | Benzo{alpyrene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!?
Mass Spectrometric Method!? 33 Chromium 1) Digestion, Inductively Coupled Plasma Method™”
15 | Benzolgh,iperylene Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!® Mass Spectrometric Method'
16 Beryllium 1) Digestion, Inductively Coupled Plasma Method 34 Chromium (IIl) 1) Digestion, Inductively Coupled Plasma Method;
2) Digestion, Inductively Coupled Plasma/ | Cotorimetric Method; Calculation'™
Mass Spectrometric Method® | 2) Digestion, Inductively Coupled Plasma/
17 | Bis(2chloroethylether Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method; Colorimetric Method;
Mass Spectrometric Method™ w Calcutation'®
5 35 | Chromium (V1) Colorimetric Method'® S /

18 Bis(2-ethylhexyl)phthalate...

36 Chrysene...
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36 Chrysene Liquid-Liquid Extraction, Gas Chromatographlc/ 56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method!?
37 | Cyanide Distiltation, Colorimetric Method! 57 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
38 2,4-D Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!?
Mass Spectrometric Method!? 58 Diethyt Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
39 | obD Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method™ 59 | 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
40 DDE Liquid-Liquid Extractlon, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 60 | 2,4-Dinitrophencl Liquid-Liquid Extraction, Gas Chromatographic/.
41 | 0OT Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method!? 61 | 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
42 | Dibenz(a,hlanthracene Liquid-Liquid Extraction, Gas Chromatographic/ | | Mass Spectrometric Method®
Mass Spectrometric Method® I. 62 | 2,6-Dinltrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
43 | Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/ | Mass Spectrometric Method®
Mass Spectrometric Method™ 63 | Di-n-octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographlc/ Mass Spectrometric Method™
Mass Spectrometric Method™? 64 | Endosulfan Liquld-Liquid Extraction, Gas Chromatographic/
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method™ 65 | Endrin Liquid-Liquid Extraction, Gas Chromatographic/
a6 1,8-Dichlorobenzene Puree and Trap, Gas Chromatographic/ | Mass Spectrometric Method®
Mass Spectrometric Method!? 66 | Ethylbenzene Purge and Trap, Gas Chromatographic/
47 | 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!®
Mass Spectrometric Method!? 67 | Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
48 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method!
Mass Spectrometric Method'? | 68 | Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
49 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method™
Mass Spectrometric Method!? 69 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
50 1,1-Dichloroethytene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®™!
Mass Spectrometric Method!? 70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method' 71 | Hexachlorobenzene Liquid-Liquld Extraction, Gas Chromatographic/
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method!? 72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
53 | 2,8-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™®
Meass Spectrometric Method!? 73 | nHexane Purge and Trap, Gas Chromatographic/
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™® | 70 | otHeH Liquid-Liquid Extraction, Gas Chromatographic/
55 | 1,3-Dichloropropane | Purge and Trap, Gas Chromatographic/ [ | Mass Spectrometric Method™!
| Mass Spectrometric Method™ w | 75| B-HeH Liquid-Liquid Extraction, Gas Chromatographic/
! - | Mass Spectrometric Method'®
| Ea)
56 1,3-Dichloropropene... 76 Y-HCH...
- | et
i asuaiy TR [ SeTue Jr———— BUATIEN
76 | Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/ | 94 | N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ | Mass Spectrometric Method")
7 Hexachlorocyclopentadiene Liquid-Liquid Extraction, Gas Chromatographic/ | 95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'? Mass Spectrometric Method'?
78 | Hexachloroethane Liquid-iquid Extraction, Gas Chromatographic/ 96 | Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'? - PCB 1016 Mass Spectrometric Method!¥
79 Indeno(1,2,3cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ - PCB 1221
Mass Spectrometric Method® _PCB 1232
80 Isopharone Liquid-Liquid Extraction, Gas Chromatographic/ - PCB 1242
Mass Spectrometric Method | - PCB 1248
81 | Lead 1) Digestion, inductively Coupled Plasma Method'” | - PCB 1254
2) Digestion, Inductively Coupled Plasma/ I - PCB 1260
| Mass Spectrometric Method™ | 97 | Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method! | Mass Spectrometric Method!!
2) Digestion, Inductively Coupled Plasma/ 98 |pH Electrometric Method"!
Mass Spectrometric Method™ 99 Phenanthrene Liquid-Liquld Extraction, Gas Chromatographic/
83 | Mercury 1) Digestion, Cold Vapor Atornic Absorption Mass Spectrometric Method!!
Spectrometric Method™ 100 | Phenol 1) Distillation, Chloroform Extraction Method!®
2) Digestion, Inductively Coupled Plasma/ 2) Distillation, Direct Photometric Methog™!
Mass Spectrometric Method!! | 3) Liquid-Liquid Extraction, Gas Chromatographic/
84 | Methanol Purge and Trap, Gas Chrematographic/ Mass Spectrometric Method™
- Mass Spectrometric Method” 101 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
85 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/ | Mass Spectrometric Method!¥
Mass Spectrometric Method'@ | 102 | Selenium 1) Digestion, Inductively Coupled Plasma Method™
86 Methyl bromide Purge and Trap, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method! Mass Spectrometric Method™
87 | Methylene chloride Purge and Trap, Gas Chromatographic/ 103 | Silver 1) Digestion, Inductively Coupled Plasma Method!®
Mass Spectrometric Method! 2) Digestion, Inductively Coupled Plasma/
88 | 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method® 106 | Styrene Purge and Trap, Gas Chromatographic/
89 | 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
| Mass Spectrometric Method!¥ | 105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
90 Methyl tert-butyl Ether Purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method™
Mass Spectrometric Method™ | 106 | Tetrachloroethylene Purge and Trap, Gas Chroma‘tggraphic/
91 | Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'
Mass Spectrometric Method@ 107 | Toluene Purge and Trap, Gas Chromatographic/
92 | Nickel 1) Digestian, Inductively Coupled Plasma Method™ Mass Spectrometric Method"”
2) Digestion, Inductively Coupled Ptasma/ 108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method! Mass Spectrometric Method™
93 | Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/ 109 | TPH G-Ca) Purge and Trap, Gas Chromatographic/

Mass Spectrometrlc Method!
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Mass Spectrometric Method!!*2

110 TPH (Ca-Cie)...
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110 | TPH GopCred Separatory Funnel Liquid-Liquid Extraction, f - Aty . _ AT :
Gas Chromatographic Method®#) 1 | Antimany 1) Isokinetic San;;)hng, Digestion, Inductively Coupled
111 | TPH (Core-Cas) Separatory Funnel Liquid-Liquid Extraction, masmaMethons
Gas Chromatographic Method®# 2) Isokinetic Sampling, D\g?stlon, Indu]ctively Coupled
112 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/ ' Plasm?/M?ss SPECmee’tnc Method" A
Mass Spectrometric Method'd 2 Arsenic 1) Isokinetic Sampling, Digestion, Inductively Coupled
) . Plasma Method'
113 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ o . .
Mass Spectrometric Method!® 2) Isokinetic Sampling, Dlg?stlon, Indll;]ctively Coupled
114 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/ ' Plasm?/M?SS SpectAromeltnc Method )
Mass Spectrometric Method 3 Beryllium 1) tsokinetic San[:rlmg, Digestion, Inductively Coupled
115 | Trichloroethylene Purge and Trap, Gas Chromatographic/ Plasm? M?th"d o
Mass Spectrometric Method*! 2) Isokinetic Sampling, Dlg?stlon, Ind[t;]cﬁvely Coupled
116 | 2,8,5Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ _ Plasm:i/M?“ Spect.romeAtnc Method
Mass Spectrometric Method*! 4 Cadmium 1) Isokinetic Sar}\ﬂpllng, Digestion, Inductively Coupled
117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ Plasm? M?"‘Od
Mass Spectrometric Method® 2) Isokinetic Sampling, Dig.estion, Ind';l;:tively Coupled
118 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/ 5 - ) Plasma/Mass Spectrometric ME:;“‘
Mass Spectrometric Method™ roon Monoxide p ""5““""9”‘“ Analyze'r ME‘r\Od o
119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™® . — 2 Samplm_g Bag NorT-Dlsperswe Infrared Method .
2) Digestion, Inductively Coupled Plasma/ i 1) Absorption sampling, lon Chromatographic ks
Mass Spectrametric Method . - 2) lsoku'netl.c Samphrjg, Ion.Chromatographlc Method
120 | vinyt acetate Purge and Trap, Gas Chiomatographic/ Chromium 1) Isokinetic Sar:'\s]plmg, Digestion, Inductively Coupled
Mass Spectrometrlc Method!! Plasm? M?lhod o )
121 | Vinyl chloride Purge and Trap, Gas Chromatographic/ 2) Isokinetic Sampling, D'g.es“"”- |nd:.|]ctwely Coupled
Mass Spectrometric Method™ Plasm?/Mass Specsrome_tnc Methood
122 | mXylene Purge and Trap, Gas Chromatographic/ 8 Cobalt 1) Isokinetic San;;:hng. Digestion, Inductively Coupled
Mass Spectrometric Method™ Plasm? Me_thod ) ) )
123 | oXylene Purge and Trap, Gas Chromatographic/ 2) Isokinetic Sampling, Dlg?stnon, Ind:‘ctlvely Coupled
Mass Spectrometiic Method 5 fjlasmarhtassiSpectiometic Method™
124 | pXylene Purge and Trap, Gas Chromatographic/ Copper 1) Isokinetic Sarr[;]plmgv Digestion, Inductively Coupled
Mass Spectrometric Method"! Plasm? M?”‘Od o
125 | Xylene (Total) Purge and Trap, Gas Chromatographic/ 2} Isokinetic Sampling, Digestion, '”dl‘:]d"’ew Coupled
Mass Spectrometric Method? Plasma/_Mass Spe_ctromemc Method . o
126 | Zinc 1) Digestion, Inductively Coupled Plasma Method™ L E.res_ol Adsf"ptf“)” Samehn(gs,]Gas Chromatographic Method
2) Digestion, Inductively Coupled Plasma/ 1 ioxins ) Isokinetic _Sampl'"g 8
Mass Spectrometric Method 12 | Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic Method®!
3 l\"’; 2) Isokinetic Sampling, lon Chromatographic Method™
13 Hydrogen Fluoride 1) Absorption Sampling, fon Chromatographic Method™
2) Isokinetic Sampling, lon Chromatographic Method™
14 | Hydrogen Sulfide Absorption Sampling, lodometric Method™ 3
),
15 Lead...
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15 |Lead 1) 1sokinetic Sampling, Digestion, Inductively Coupled 27 | Vanadium 1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™! Plasma Method™ 3
2) Isokinetic Sampting, Digestion, Inductively Coupled 2) isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method'™ Plasma/Mass Spectrometric Method®
16 Manganese 1) Isokinetic Sampling, Digestion, Inductively Coupled 28 Xylene Adsorption Sampling, Gas Chromatographic Method™
Plasma Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled res s
Plasma/Mass Spectrometric Method™
17 Mercury 1} Isokinetic Sampling, Digestion, Cold-Vapor Atomic st Jr—— SEATE
Absorption Spectrometiic Method™
orp. © y £ . ",c eA © H Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Isokinetic Sampling, Digestion, Cold-Vapor Atomic ) :
. 155 Extraction, Gas Chromatographic/Mass Spectrometric
Fluorescence Spectrometric Method™ Methodll52
18 Nickel 1) Isokinetic Sampling, Digestion, Inductively Coupled . .
Plasma Method'™ 2 Soxhlet Extraction, Gas Chromatographic/
2) Isokinetic Sampling, Digestion, Inductively Coupled Mass Spectromeric Method %
S! inetl Ng, . uCtiv . N
. g. 5] y-oup 3) Autormated Soxhlet Extraction, Gas Chromatographic/
Plasma/Mass Spectrometric Method _ 11261
: . s 2 Mass Spectrometric Method"
2 Opaity eetmann siethod 2 Anti 1) Waste Extraction, Digesticn, Inductively Coupled
ntimon: e on, d
20 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulforic Acid Method™ I oL Plasma Method!H46 s YECLE
2) Absorption Sampling, Alkaline Permanganate/ | ) - .
Colorimetric Method!® | 2) Waste Extraction, Digestion, Inductively Coupled
1t} Plasma/Mass Spectrometric Method! 4"
3) Instrurnental Analyzer Method N i a6l
. il ] e N 3) Digestion, Inductively Coupled Plasma Method"
21 Selenium 1) Isckinetic Sampling, Digestion, Inductively Coupled e .
Plasma Method® 4) Digestion, Inductively Coupled Plasma/
o P R Mass Spectrometric Method™™
2) Isokinetic Sampling, Digestion, Inductively Coupled . ) o .
: 5 3 Arsenic 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method Plasma Method 419
22 | Sulfur Dloxide 1) Absorption Sampling, Barium-Thorin Titrimetric N - )
’ Method® 2) Waste Extraction, Digestion, Inductively Coupled
15 Plasma/Mass Spectrometric Method! €7
2) Instrumental Analyzer Method . X b
. — . N . . : 3) Digestion, Inductively Coupled Plasma Method™
23 Sulfuric Acld Isokinetic Sampling, Barium-Thorin Titrimetric - )
Method® 4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Methad™™
24 Tellurium 1) Isokinetic Sampling, Digestion, Inductively Coupled ) 258 apectrom ) . 'e o. )
(5] 4 Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 11626]
G . G R Plasma Method™*
2) Isokinetic Sampting, Digestion, Inductively Coupled ) .- .
y 151 | 2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method N hean
25 |Tin 1) Isokinetic Sampling, Digestion, Inductively Coupled | Elecmariassbpectiometighichiod
, Digestion, U
f Plasrma Metho d"? 23 el Coup 3) Digestion, Inductively Coupled Plasma Method™
e L — . 4) Digestion, Inductively Coupled Plasma/
2) 1sokinetic Sampling, Digestion, Inductively Coupled Mass Spectrometric Method™T
Plasma/Mass Spectrometric Method®™ 3 ol
26 | Total Suspended Pasticulate | 1) Isokinetic Sampling, Gravimetric Method™
2) Paired Train, lsokinetic Sampling, Gravimetric Metrod‘sl
Sorre .
5 Berytlium...

27 Vanadium...




22 Mercury...
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5 |Beryllium 1) Waste Extraction, Digestion, Inductively Coupled 10 | Chromium (W) 1) Waste Extraction, Colorimetric Method™619)
Plasma Method™61€ 2) Alkaline Digestion, Colorimetsic Method®!®!
2) Waste Extraction, Digestion, Inductively Coupled 11 Cobalt 1) Waste Extraction, Digestion, inductively Coupled
Plasma/Mass Spectrometric Method!"$47 | Plasma Method(418)
3) Digestion, Inductively Coupled Plasma Methog™8 | 2) Waste Extraction, Digestion, Inductively Coupled
| 4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method!!47
Mass Spectrometrlc Method! 7 3) Digestion, Inductively Coupled Plasma Method™ ¢!
6 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled 4) Digestion, Inductively Coupled Plasma/
Plasma Method!!41¢! Mass Spectrometric Method™"
2) Waste Extraction, Digestion, Inductively Coupled 12 Copper 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Methodl4+? Plasma Methodt416!
3) Digestion, Inductively Coupled Plasma Method"*¢! 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method!4!7
Mass Spectrometric Method™™ : 3) Digestion, Inductively Coupled Plasma Method™®!
7 Chlordane 1) Waste Extraction, Separatory Funne! Liquid-Liquid | 4) Digestion, Inductively Coupled Plasma/
Extraction, Gas Chromatographic/Mass Spectrometric | Mass Spectrometric Method™ "
Methog!29) 13 |24D 1) Waste Extraction, Separatory Funnel Liquld-Liquid
2) Soxhlet Extraction, Gas Chromatographic/ Extraction, Gas Chromatographic/Mass Spectrometric
Mass Spectrometric Method!02! Method!#21
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™'%) Mass Spectrometric Method!192¢)
8 Chremium 1) Waste Extraction, Digestion, Inductively Couplad 3} Automated Soxhlet Extraction, Gas Chromatographic/
Plasma Methog!416) Mass Spectrometric Method®28)
| 2) Waste Extraction, Digestion, Inductively Coupled 149 DDD 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Plasma/Mass Spectrometric Method67) Extraction, Gas Chrematographic/Mass Spectrometric
| 3) Digestion, Inductively Coupled Plasma Method™® Method!**2)
| 4) Digestion, Inductively Coupled Plasma/ 2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!? Mass Spectrometric Method!%%
9 Chromium (lll} 1) Waste Extraction, Digestion, Inductively Coupled 3) Autemated Soxhlet Extraction, Gas Chromatographic/
Plasma Method; Waste Extraction, Colorimetric Mass Spectrometric Method"1#4l
Method; Calculation Method!6:649 15 | DDE 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Waste Extraction, Digestion, Inductively Coupled Extraction, Gas Chromatographic/Mass Spectrometric
Plasma/Mass Spectrometric Method; Waste Extraction, Method!21
Colormetric Method; Calculation Method!417% i | 2) Soxhlet Extraction, Gas Chromatographic/
3) Digestion, Inductively Coupled Plasma Method; | Mass Spectrometric Method1928
Alkaline Digestion, Colorimetric Method; Caleulation | 3) Automated Saxhlet Extraction, Gas Chromatographic/
Method!236491 Mass Spectrometric Method! 1%
[ 4) Digestion, Inductively Coupled Plasma/ 16 ooT 1) Waste Extraction, Separator.y Funnel Liquid-Liquid
Mass Spectrometric Method; Alkaline Digestion, Extraction, Gas Chromatographic/Mass Spectrometric
! i . 7 78, 17,19) 11,9.28)
Colorimetric Method; Calculation Method! W Method y
10 Chromiumn (VI)... 2) Soxhlet..,
|
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2) Soxhlet Extraction, Gas Chromatographic/ | 22 Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic
Mass Spectrometric Methodi02! || Absorption Spectrometric Method!142!
3) Automated Soxhlet Extraction, Gas Chiomatographk/ | | 2) Waste Extraction, Digesﬁ.on, Cold-Vapor Atomic
e | Tl
17 Dieldrin 1 Was'fe Extraction, Separatory_ Funnel Liquid-Liquid Spectromet‘ric MethoF:i?m]
Extraction, Gas Chromatographic/Mass Spectrometric 4) Digestion, Cold-Vapor Atomic Fluorescence
Method?21 Spectrometric Method™
2) Soxhlet Exiraction, Gas Chromatographic/ [ 5) Thermal Decompasition Amalgamation and
Mass Spectrometric Method™2! [ Atarnic Absorption Spectrometric Method®"
3) Automated Soxhlet Extraction, Gas Chromatographic/ 23 | Methoxychlor 1) Waste Bxraction, Sef Funnel LiguidLicuid tion,
Mass Spectrometric Method!'2) Gas Chromatographic/Mass Spectrometric Method!928
18 | Endrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid | | 2) Soxhlet Extraction, Gas Ciomatographic /
Extraction, Gas Chromatographic/Mass Spectrometric Mass Spectrometric Method!%24
| Method!1922) ﬂ:&:t:maﬁed Soxhiet m;(h::é Gas Chromatographic
| . ; Mass Spectrometric M
| &i:?;z:::;;”&:ﬁﬁ;‘m%F’h‘c’ 20 | Mirex 1) Waste Bxtracton, Sepaatory Funnel Lio i Liyid Bxracsion,
| _ Gas Chromatographic/Mass Spectrometric Methadt92)
| 3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Soxhlet Extraction, Gas Chromatog aphic/
Mass Spectrometric Method 2! Mass Spectrometric Method 21
19 Heptachlor 1) Waste Extractlon, Separatory Funnel Liquid-Liquid 3) Autornated Saxhiet Extraction, Gas Chromatographic
Extraction, Gas Chromatographic/Mass Spectrometric /Mass Spectrometric Methad 28
Methogdl928 25 Malybdenum 1) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic/ | Plasma Method" 4!
Mass Spectrometric Method/02 | 2) Waste Extraction, Digestion, Inductively Coupled
3) Automated Soxhlet Extraction, Gas Chromatographic/ | Plasma/Mass Spectrometric Method!*417
o e e s e
20 |lead 1) Waste Extract(ilor:;JDigestion, Inductively Coupled Mass Spectr’ometric Method"p'"]
Plasma Method" [ 26 | Nickel 1) Waste Extraction, Digestion, Inductively Coupled
2) Waste Extraction, Digestion, Inductively Coupled | | Plasma Method 616}
Plasma/Mass Spectrometric Method!!™ 2) Waste Extraction, Digestion, Inductively Coupled
3) Digestion, Inductively Coupled Plasma Method™¢! | Plasma/Mass Spectrometiic Method 447
4) Digestion, Inductively Coupled Plasma/ | 3) Digestion, Inductively Coupled Plasma Methog!™#
Mass Spectrometric Method™" 4) Digestion, Inductively Coupled Plasma/
21 |Lindane 1) Waste Extraction, Separatory Funnel Liquid-Liquid Mass Spectrometric Method!”!"
Extraction, Gas Chromatographic/Mass Spectrometric 27 Polychlorinated biphenyls 1) Waste Extraction, Separatory Funnel Liquid-Liquld
Method!#28 (PCBs) Extra:l'-c?n, (Gas Chromatographic/Mass Spectrometric
2) Soxhlet Extraction, Gas Chromatographic/ “Aioclonlo1g Methocf#29
a . L0281 - Aroclor 1221 2) Saxhlet Extraction, Gas Chromatographic
ss Spectrornetric Method! - Araclor 1232 Methog 224
3) Autornated Soxhlet Extraction, Gas Chromatographic/ - Aroclor 1242 3) Automated Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method™*2! /'{NJ I - Aroclor 1248 Methog 21
3 - Aroclor 1254
- Arpelor 1260 ?rml
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- 2-Chlorobiphenyl ! 31 Sitver 1) Waste Extraction, Digestion, Inductively Coupled
- 2,3-Dichlorabiphenyt Plasma Method!e1¢-
- 2,2,5-Trichlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupted
- 2,4 5-Trichlorobiphenyl Plasma/Mass Spectrometric Method!"é1™
- 2,2,3,5Tetrachiorobiphenyl 3) Digestion, Inductively Coupled Plasma Method14
- 2,2'5,5 Tetrachlorobiphenyl 4) Bigestion, Inductively Coupled Plasma/
- 2,3'4,9" Tetrachlorobiphenyl Mass Spectrometric Method!™'™
223, 32 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
- 224,55 Pentachlorobipheryt Plasma Method!676:
- 2,33 4" 6-Pentachlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
. ] y Coupl
5445)‘30“\@0[1_‘9"9”)'1 Plasma/Mass Spectrometric Method!4647
" I-Hemmlovoblphenyl 3) Bigestion, Inductively Coupled Plasma Method!™#
-2,2355 .6-' 4) Digestion, Inductively Coupted Plasma/
HZ?Chl‘?’Ob"Phe”yl Mass Spectrometric Method™!"!
- 22,44 'S'Sj 33 | Toxaphene 1) Waste Extraction, Separatory Funnel Liquic-tiquid
Hexachlorobiphenyt 3
Extraction, Gas Chromatographic/Mass Spectrometric
-2,2,3,3'4,8,5- 15261
Heptachlorobiphenyl Method
22'3.4.4'55' 2) Soxhlet Extraction, Gas Chromatographic/
- - 1
123,445, Mass S . 11026
Heptachlorabiphenyl iass Spectrometric Method
2230456 3) Autornated Soxhlet Extraction, Gas Chromatographic/
R L Mass Spectrometric Method!28
Heptachlorebiphenyl .
.22'34'55 6 3a Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
12,3422 [1.6,16]
Heptachlorobiphenyl Plasma Method
12,2'3,3.4,4'5,5.6 2) Waste Extraction, Digestion, Induv:_tively Coupled
Nonachlorobiphenyl | Plasma/Mass Spectrometric Method™17)
28 | Pentachlorophencl 1) Waste Extraction, Separatory Funnel Liquid-Liquid | 3) Digestion, Inductively Coupled Plasma Method™€
Extraction, Gas Chromatographic/Mass Spectrometric i 4) Digestion, Inductively Coupled Plasma/
Method!929 Mass Spectrometric Method!™™
2) Soxhlet Extraction, Gas Chromatographic/ 35 | Zinc 1) Waste Ex\ractvi’t:rl\;]Digesﬁon, Inductively Coupled
Mass Spectrometric Method("%%) Plasma Method™®
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Waste Extraction, Digestion, Inductively Coupled
Mass Spectrometric Method™' 2! | Plasma/Mass Spectrometric Method" 17
29 |pH Electrometric Method®2 | 3) Digestion, Inductively Coupled Plasma Method™®
30 | Selenium 1) Waste Extraction, Digestion, Inductively Coupled 4) Digastion, Inductively Coupled Plasma/
16161 Mass Spectrometric Method™ "
Plasma Method P Syl
2) Waste Extraction, Digestion, Inductively Coupled -
Plasma/Mass Spectrometric Method!é!"
3) Digestion, inductively Coupled Plasma Method™®
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™!™ ?ﬂ‘\)‘
fu...
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| " 5
oy pree—— T Frp—rt | 11 Benzo(b)uoranthene 1) Soxhlet Extraction, Gas Chlromztographlc/
1 Acenaphthene 1) Soxhlet Extraction, Gas Chiomats hic/ HMass Spectometrc Method %27
ractior
P = &) Ioma e 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometic Method!**d Mass Spectrometric Method®!2
2)itomated solet Extyactiir::zias Chromatographic/ 12 Benzo(k)fluoranthene 1) Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method Mass S ; 10261
pectrometric Method
2 Acetone 1)Purge and Trap, Gas Chromatographic/ 2) Autonated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*#! Mass Spectrometric Method!""?)
2) Equilibrium Headspace, Gas Chromatographic/ 13 Benzoic add 1) Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method"®! Mass Spectrometric Method"29
3 Aldrin 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'02%! Mass Spectrometric Method28)
2) Automated Soshlet Extraction, Gas Chromatographic/ 14 | Benzo(a)pyrene 1) Soxhlet Extraction, Gas Cr}:oo)rﬂrl\atogmphlc/
Mass Spectrometric Methog!!28 Mass Spectrometric Method i
4 | Anthracene 1) Soxhlet Extraction, Gas Chiomatographic/ 2 Aulzmated 50"“‘[9‘ 5‘"’:5‘:’"“:2 335 Chromatographic/
Mass Spectrometric Method!024 _ Massiopectiometicibetnol
3 15 Benzoig,h,iperylene 1) Soxhlet Extraction, Gas Chromatographlc/
2) Automated Soxhlet Extraction, Gas Chromalographic/  Method 028
Mass Spectrometric Method+2 a3 e ometicMeng
2) Automated Soxhlet Extraction, Gas Chromatographic/
5 | Antimony 1) Digestion, Inductively Coupled Plasma Method!™*¢! Mass Spectrometric Method24
2) Digestion, Inductively Coupled Plasma/ 16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method!™ !
Mass Spectrometric Method™'"! 2) Digestion, Inductively C
| 3 y Coupled Plasma/
6 Arsenic 1) Digestion, Inductively Coupled Plasma Method™¢ | Mass Spectrametric Method™"
2) Digestion, Inductivety Coupled Plasma/ | 17 Bls(2-chloroethyl)ether 1) Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method™'™ Mass Spectrometric Method"%%!
7 Atrazine 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method021 Mass Spectrometric Method! 24!
2) Automnated Soxhlet Extraction, Gas Chromatographic/ 18 | Bis(2-ethylhexyUphthalate 1) Soxhlet Extraction, Gas Chromatagraphic/
4 i 110.26)
Mass Spectrometric Method!11:26: Mass Spectrometric Method i )
E] Barium 1) Digestion, Inductively Coupled Plasma Method™¢ :A)Aut:ma;ed Som%ethixh:cl;r::zgas Chromatogrophic/
2) Digestion, Inductively Coupled Plasma/ . B s rometric etfio .
Mass Spectrometric Method™™ 19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
. th . i Mass Spectrometric Method"#!
2 Benzfalanthracene :::o sz;EMC:lémM:;ﬂ:gﬂr\atogmp ic/ 20 Bromoform Purge and Trap, Gas Chromatographic/
55 rometric : (15251
| Mass Spectrometric Method
2) Automated Soxhlet Bmactitlm,zgas Chromatographic/ 2 i Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!!! Mass Spectrometric Method32)
10 |Benzene Purge and Trap, Gas Chromatographic/ 22| Butyl Benzst Phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad!2% 3/1‘)/ | Mass Spectrometric Method!1024

11 Benzo{b)fluoranthene

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method'!29
i Srry)

23 Cadmium...




63 Di-n-Octyl Phthalate...

-lolo - = o -
i asuafiy ATt i anTniy Faared
23 | Cadmium 1) Digesticn, Inductively Coupled Plasma Method™® | 36 | Chrysene 1) Soxhlet Extraction, Gas Chromatographic/
2) Digestion, inductively Coupled Plasma/ | Mass Spactrometric Method!%?!
Mass Spectrometric Method™™ 2) Automated Soxhlet Extraction, Gas Chromatographic/
24 | Carbazole 1) Soxhlet Extraction, Gas Chrematographic/ Mass Spectrometric Method!!*#
Mass Spectrometric Method!! 37 | Cyanide Extraction, Distillation, Colorimetric Method/2821
2) Automated Soxhlet Extraction, Gas Chromatographic/ 38 |24D 1) Sexhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methodl*?1 Mass Spectrometric Method!2)
25 | Carbon Disulfide Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method/52 Mass Spectrometric Method12!
26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 3% | DOD 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*5? Mass Spectrometric Method!"2
27 | Chlordane 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 929 Mass Spectrometric Method!!'24!
2) Automated Soxhlet Extraction, Gas Chromatographic/ | 4 JODE 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"28! | Mass Spectrometric Method"**d
. 0 |
28 | p-Chloroaniline 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/ |
Mass Spectrometric Method09 Mass Spectrometric Method"24
2) Automated Soxhlet Extraction, Gas Chromatographic/ 41 | DDT 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!:261 ! Mass Spectrometric Method*
29 | Chlorobenzene Purge and Trap, Gas Chromatographic/ [ 2) Automated Saxhlet Exraction, Gas Chromatographic/
Mass Spectrometric Methag ™21 | Mass Spectrometric Method-!428
30 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/ | 92 | Dibenzlahlanthracene 1) Soxhlet Extraction, Gas Ch:’norr;atogmmic/
Mass Spectrometric Method 52 | Mass Spectrometric Method!0%!
| 2 Chloroform Purge and Trap, Gas Chromatographic/ : 2)ltomaled Soxhllet Bmamc[:rl\, gas Chiomatogrephic/
| Mass Spectrometric Method 52 Mass Spectrometric Method!! !
| - . .
| 32 2Chlorophenol 1) Soxhlet Extraction, Gas Chromatographic/ 43 Di-n-Butyl Phthalate 1) Soxhlet Extraction, Gas Ch“roon’\atogmphxc/
Mass Spectrometric Method%% Mass Spectrometric Method!!0%
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method:“',m Mass Spectrometric Method!*#!
33 | Chromium 1) Digestion, Inductively Coupled Plasma Method™ 9 44 ;J1.2Dichlorobenzene LSS ond Tiap) GasICHDMEtoALaRhis)
== ) Mass Spectrometric Method!!*?)
2) Digestion, Inductively Coupled Plasma/ X .
K . .m 45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ el oact tric Methog151
rom -
3¢ | chromium (m 1) Digestion, Inductively Coupled Plasma Method; [ ! g il )
. . . . 3 : | 46 1,4-Dichlorobenzene Purge and Trap, Gas Chrematographic/
Alkaline Digestion, Colorimetric Method; Calculation 5 (15.26)
Method! 81619 | Mass Spectrometric Method>
. . | 47 3,3-Dichlorobenzidine 1) Soxhlet Extraction, Gas Chromnatographic/
2) Digestion, Inductively Coupled Plasma/ | Mass Spectrometric Methodh91
5) tri hod; Alkali ti
Mass. pecfrome ric Method; 4lka i D'ge;;?,nl'v. 2) Autornated Soxhlet Extraction, Gas Chromatographic/
Colorimetric Method; Calculation Method™21 1% - 1126)
35 | chromium (v) Alkaline Digestion, Colorimetric Method®1 o ichithod,
o 08 TS ol-eanimeticiiie ? 48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'5?*! w
36 Chrysene 49 1,2-Dichloroethane...
“loe - Clod-
AiuR ATuaRy TWhasen sy msuafiy ATyl
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ 63 | Di-n-Octyl Phihalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog!!52) | Mass Spectrometric Method"029
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ | 2) Automated Soxhlet Extraction, Gas Chromatographic/
' Mass Spectrometric Method!] [l Mass Spectrometric Method"1%!
51 cis-1,2-Dichloroethylene Purge and Trap, G-as Chromalf;gsr‘aphlc/ | s Endosulfan 1) Soxhlet Extraction, Gas Chromatographic/
53] A e T DR orocint L\Aass Spedct;omeglc hCA:thndt — | Mass Spectrometric Method!!®28! |
| rans-1,2-Dichloroethylene urge and Trap, ?s roman?zgsr]ap i 2) Automnated Soxhlet Extraction, Gas Chromatographic/ |
Mass Spectrometric Method Mass Spectrometric Methog 4 |
53 2,4-Dichlorophenol 1) Soxhlet Extraction, Gas Chromatographic/ % Endi 05 h'la S ;' < 25 Chiomatogephic/
[10,26) narin oxhle raction, Gas ramatographi
el e o0 . - Mass Spectrometric Methad! 928!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2 2) Autornated Soxhlet Exraction, Gas Chromatographic/
54 | 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ [ Mass Spectrometric Method(!2¢
Mass Spectrometric Method!'$2 66 Ethylbenzene Purge and Trap, Gas Chromatographic/
55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!52%)
Mass Spectrometric Method!528! 67 | Fluoranthene 1) Soxhlet Excraction, Gas Chromatographic/
P!
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!'%%!
Mass Spectrometric Method!52 2) Autornated Saxhlet Extraction, Gas Chromatographic/
57 | Dieldrin 1) Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!!*28)
Meass Spectrametric Method"*24 68 | Fluorene 1) Soxhlet Extraction, Gas Chromatographic/
| 2) Automated Soxh%et Extnacth[)lr‘\,zgas Chromatographic/ | Mass Spectrometric Method?%:
| . h Mass Specﬁome‘mc Method X | 2) Autornated Saxhlet Extraction, Gas Chromatographic/
58 | Diethyl Phthalate :/LssozhletdExtrac:_cvn;wG:; C;;lrmatographlc/ Mass Spectrometric Method!28
s Spectrometric Methor ) )
69 Heptachl 1) Soxhlet Exwraction, Gas Ch 1¢ hi
2) Automated Soxhlet Extraction, Gas Chromatceraphic/ P! or ) odletEe |.on . :;:a ographic/
Mass Spectrometric Method?"!?6} Mass Spectrometic Method 27
59, | 2,4-Dimethytphenol 1) Soxhlet Extraction, Gas Chromatographic/ | 2) Automated Soxhlet Extracnor:, Gas Chromarographic/
Mass Spectrometric Method"02! | Mass Spectrometric Method'2!
2) Automated Soxhlet Extraction, Gas Chromatographic/ 70 Heptachlor epoxide | 1) Soxhlet Exiraction, Gas Chromatographic/
Mass Spectrometric Method!26) | Mass Spectrometric Method !4
60 | 2,4-Dinitrophenol 1) Soxhlet Extraction, Gas Chromatographic/ | 2) Automated Scxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad!!%%) Mass Spectrometric Method!"2!
2) Autonated Soxhlet Extraction, Gas Chromatographic/ 71 Hexachlorobenzene | 1) Soxhlet Extraction, Gas Chrematographic/
Mass Spectrometric Method!!29 | e Spectrometric Method 26
61 2,4-Dinitrotoluene 1) Soxhlet Extraction, Gas Chromatographic/ | 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"! Mass Spectrometric Method!+%!
2) Automated Soxhlet 5“735“?;‘.2235 Chromatographic/ | 72 | Hexachtoro-1,3-butadiene Purge and Trap, Gas Chromatographic/
- Mass Specnome'tnc Method ) Mass Spectrometric Method"s25
62 2,6-Dinitrotoluene 1) Soxhlet Eth'aC(IF)n, Gas Gw“r;;r;\atographlc/ 73 | n-Hexane | 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method i . | | Mass Spectrometric Method!525)
2) Automated S@d‘.lEt Extrach?:':,zgas Chromatographi | | 2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method | | { tass Spectrometric Method™ w

73 n-Hexare...
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T4 Q-HCH 1) Soxhlet Extraction, Gas Chromatographic/ 84 Methanol 1) Purge and Trap, Gas Chromatographic/
- Mass Spectrometric Methog9% . Mass Spectrometrlc Method!®%?
2) Automated Soxhlet Extraction, Gas Chiomatographic/ 2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!"?5) Mass Spectrometiic Method! 327
75 -HCH 1) Saxhlet Exiraction, Gas Chromatographic/ 85 | Methoxychlor 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %29 Mass Spectrometric Method!%*
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automnated Soxhlet Extraction, Gas Chromatographic/ |
Mass Spectrometric Method'!2¢! Mass Spectrometric Method'29 !
76 ¥-HCH 1) Soxhlet Extraction, Gas Chromatographic/ | 86 Methyl Bromide Purge and Trap, Gas Chromatographic/ |
Mass Spectrometric Method202¢ ! Mass Spectrometric Method!™#1 |
2) Automated Soxhlet Extraction, Gas Chrematographic/ 87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*29 Mass Spectiometric Method"*??
77 | Hexachlorocyclopentadiene 1) Soxhlet Extraction, Gas Chromatographic/ 88 | 2-methylphenol 1) Soxhiet Extraction, Gas Chromatographic/
Mass Spectrometric Method102! Mass Spectrometric Method"®#
2) Autornated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog!29 Mass Spectrometric Method2
78 Hexachloroethane 1) Soxhlet Extraction, Gas Chromatographic/ 89 2-Methylnaphthalene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1921 Mass Spectrometric Method!!%2
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Specirometrlc Method! 21 Mass Spectrometric Method!''2
79 Indeno(1,2,3-cd)pyrene 1) Soxhlet Extraction, Gas Chromatographlc/ 90 Methy! tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method %21 : Mass Spectrometric Method"'*#7
2) Automated Soxhet Extraction, Gas Chromatographic/ 91 Naphthalene 1) Soxhlet Extlactx'on, Gas Chur;);atographic/
Mass Spectrometric Method!2 Mass Spectrometric Method ) .
80 Isophorone 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxh!et Exﬁactu‘)lr;:zgas Chromatographic/
Mass Spectrometric Method!%29 Mass Spectrometric Method' '~
N . 92 | Nickel 1) Digestion, Inductively Coupled Plasma Methog!™!
2) Automated Soxhlet Extraction, Gas Chromatographic/ - ;.
Mass Spectrometric Method129 2) Digestion, Inductively Coupled Plasma/
i 717
81 |tead 1) Digestion, Inductively Coupled Plasma Method™!% ass]SpectomtricMEtiod
. I 93 Nitrobenzene 1) Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectfometric Method02
Mass Spectrometric Method™!"! 55 ORSC i i
82 | Manganese 1) Digestlon, Inductively Coupled Plasma Method™8 2 ARneméted SIS Eitisction]Ges ChiomeToeahic)
o e, g Mass Spectrometric Method!!'28
2) Digestion, Indut{tlvely Couﬁzd Plasma/ 94 N-Nitrosadiphenylamine 1) Soxhlet Extraction, Gas Chromatographic/
Masf Spectrometric Method"" Mass Spectrometric Method1
83 Mercury 1) Digestion, Cold»Vap(,)zrnAtomic Absarption 2) Automated Soxhlet Extraction, Gas Chromatographic/
Spectrometric Method?®! Mass Spectrometric Methog24
2) Thermal Decompostion, Amalgamation, and 95 N-Nitrosodi-n-propylarnine 1) Soxhlet Extraction, Gas Chromatographic/
Atomic Absorption Spectrophotometry!? Mass Spectrometric Method?0%9
3) Digestion, Cold-Vapor Atomic Fluorescence 2) Autornated Soxntet Extraction, Gas Chromatographic/
Spectrometric Method®® Mass Spectrometric Methoa!#! w
84 Methanol... 96 Polychlorinated biphenyls (PCBs)
-log - - loe -
dwiuil maafiy Fenaset @it ARy FaTizd
96 | Polychlorinaled biphenyls 1) Soxhlet Extraction, Gas Chromatographic/ 99 | Phenol 1) Soxhlet Extraction, Gas Chromatographic/
(PCBSs) Mass Spectrometric Method %) Mass Spectrometiic Method"*?
- Aroclor 1016 2) Automated Soxhlet Extraction, Gas Chromatographic/ | 2) Autornated Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1221 Mass Spectrometric Methadl!'#4 Mass Spectrometric Method™'2?
_ Aroclor 1232 100 | Pyrene 1) Soxhlet Extraction, Gas Chromatographic/
- Arocor 1242 Mass Spectrometric Method!?2!
- Aroclor 1248 2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*2¢
- rclor 1254 101 Selenium 1) Digestion, Inductively Coupled P M .16l
- Aroclor 1260 gestion, Inductively Coupled Plasma Method
- 2-Chiorobiphenyl 2) Digestion, Inductively Coupled Plasma/
- , Mass Spectrometric Method"1!
- 2235 Tetrachlorobiphenyl 102 | Sitver 1) Digestion, Inductively Coupled Plasma Method ™
~2,2,5,8-Tetrachlorobiphenyl 2) Digestion, Inductively Coupled Plasma/
- 2,3'4,4"Tetrachloroblphenyl Mass Spectrometric Method™™
- 22345-Pentachlorobiphenyl 103 | Styrene Purge and Trap, Gas Chromatographic/
-2,2,4,5,5-Pentachlorobiphenyl Mass Spectrometric Method!5251
- 2334.6-Pentachlorobiphenyl 104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
-22,344 5-Hexachlorobipheryl Mass Spectrometric Method"*2%
-2,2,34,5,5-Hexachlorobiphenyl 105 | Tetrachlorcethylene Purge and Trap, Gas Chromatographic/
| -2,2/3,55'6- Mass Spectrometric Method52
| Hexachlorobiphenyl 106 | Toluene Purge and Trap, Gas Chromatographic/
| -22,44'5,5- Mass Spectrometric Method!527
Hexachlorobiphenyl 107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic/
-2233,4,4'5- Mass Spectrometric Methog!%#!
Heptachlorobiphenyl 2) Automated Soxhlet Extraction, Gas Chromatographic/
-2,2'3,4,4'5,5- Mass Spectrometric Method! 28
Heptachlorabiphenyl 108 | TPH (Cs-Ca) Purge and Trap, Gas Chromatographic/
-2,2,3,4,4'5'6 Mass Spectrometric Method!'52%!
Heptachlorobiphenyl 109 | TPH (Cop— Cre) 1) Automate Extraction, Gas Chromatographic Method™#
2230556 2) Solvent Extraction, Gas Chromatographic Method"%?!
Heptachlorobiphenyl 3} Ultrasonic Extraction, Gas Chromatographic Method2*!
223344556 110 | TPH (Gog — Cas} 1) Autemate Extraction, Gas Chromatographic Method ™2
i 2) Selvent Extraction, Gas Chromatographic Method"22!
Nonachlorobiphenyl 0 g J 231)
97 Pentachlorophenol 1) Soxhlet Extraction, Gas Chromatographic/ 3 Ulirsonic Extraction, 6as Chiomatogaphic Method
. 11026) 111 | 1,2,4-Trichlorcbenzene Purge and Trap, Gas Chromatographic/
fess Spectrometric Method Mass Spectrometric Method!!2*!
2) Automated Soxhlet Extraction, Gas Chromatogrphic/ 112 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®#8 Mass Spectrometric Method!521
2B, i|:Phenantliene 1) Soxhlet Extraction, Gas Chromatographic/ 113 | 1,1,2-Trichlorcethane Purge and Trep, Gas Chromatographic/
Mass Spectrometric Method™* Mass Spectrometric Method">%!
| 2) Automated Soxhlet Extraction, Gas Chromatographic/ 114 | Trichloroethylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!28

ey

99 Phenol...

Mass Spectrometric Method 152 % |

115 2,4,5-Trichlorophenol...
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115 | 2,4,5-Trichlorophenol 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methogh0?!
| 2) Automated Soxhlet Extraction, Gas Chromatographic/
| Mass Spectrometric Methog!'24)
| 1) Soxhlet Extraction, Gas Chromatographic/
tass Spectrometric Method!'©2¢)
2) Automated Soxhlet Extraction, Gas Chromatographic/
| Mass Spectrometric Method! 42!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"5%%)

116 2,4,6-Trichlorophenol

117 1,3,5-Trimethylbenzene

118 | Vanadium
2) Digestion, Inductively Coupled Plasma/
| Meass Spectrometric Methad"!

119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!52%)

Purge and Trap, 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 Method52%

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/

| Mass Spectrometric Method!521

120 | vinyl Chloride
121 m-Xylene
122 e-Xylene

123 p-Xylene

125 | Zinc 1) Digestion, Inductively Coupled Plasma Method!™8)

2) Digestion, Inductively Coupled Plasma/
Mass Speclrometric Methog!™" ?W

1) Digestion, Inductively Coupled Plasma Method"1¢! |
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right solutions.
right partner.

1 bangkok@alsglobal.com

ALS Line Official
ID: @alsthailand
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