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High Volume Air Sampler Calibration Worksheet
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High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Projectite GuirNC o, L . 7547 Projectite: GulrNG o, . 7547 Project e G NG Co. bt : 7507
Snassannsi Temperature (<0): 50 L Temperatare (°C) 330 Temperatare (°0): 38
Callbrate ate: 2Dec2s High Volume 1D : Callbrate Date 2Decs High Volume 1D Gatibrate Date : 2Dec2s High Volume 1D
021225 RYG F5019 High Volume Model : e 5009% Coz1225 RYG Fs0399 High Volume Model : T 5009% 021225 RYG FS066: High Volume Model T 509K
Calibrator 1D: RYG Fs0205 High Volume S/N sant Calibrator 10: so205 High Volume S/N: sons Galibrator I RYG Fs0205 Hish Volume S/N: o261
Callbrator Model TEs0200 Gallbrator Siope 095091 Callbrator Model T s0280 095091 Gallbrator Model: e s028 Callbrator Siope 095091
1166 001856 Calibrator S/N: 1166 Calibrator Intercept 001656 Calibrator s/ 1166 Calibrator Intercept 001656
TestNo. pelta 10 @ 1 chart Linear Regression TestNo. pela l:0 @ 1 Chart Linear Regression TestNo. pelta 0 @ Lincar Regression
(inch) (m/min) (@ Gnen) (o /min) @ Gnet) (/i) (@
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RYG Fekd Services Sientis (1) Fiekd Services Setion Head RYG Field Services Scientist (1) FildServices Secion Head RYG Fed Services Sienist (1) i Srvices Section Head
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High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet TN
NSC-TISI-TIS 17025 s
Galibration 0426 Chimaari 068
Projectite GulfNC o, L. . 7547 Projectite: Gulr NG o, . 7547
susttasons Temperature (°C) 338 ‘Temperature (*C) L Calibration certificate Calibration Ceriificate No.  25BKL0001
Calibrate Date: 2Dec25 High Volume 1D : RYG FS0398 Calibrate Date 20ec25 High Volume D: RYG Fs0168
coz1225.05G Fs0398 High Volume Model : Te-5009% cozzzsRvG rsotes High Volume Model TE-5009% bt preme—"
Calibrator ID: RYG_FS0205 High Volume S/N. 5684 Calibrator ID: RYG_FS0205 High Volume S/N : 4796 Wracestilty to nationsl standerds.
Calibrator Model TE5026 095091 Calibrator Model e s028 CalibratorSlope : 095091 Uncertaintes of measurements as taken o
Manufacturer Sartorius account when only satements of complance
Calibrator S/N: 1166 Calibrator Inercept: 001856 Calibrator S/N: 1166 Calibrator Intercept 1o made,
This certfcate was prepared by Sartorus
TestNo. pelta 10 @ 1 chart Lincar Regression TestNo. pelta 10 @ 1 Chart Lincar Regression Type LA130S.F Corporaton in accordance to the curent
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ey = 616110 Moo 5 T.Maenam Khu, A Pluak Daeng,
Rayong 21140, Thailand.
654 s
Order no. 2230 APPROVED BY Yo
ye3219600 33378 Number of pages 4
V=31580ce 6828
NEXT CAL DATE...... 20/02/26
Date of calibration 20 Feb 2025
00 0
00 05 10 15 00 0s 10 15
a (m3/min) s (m3fmin)
rificate may not be than in ull except with the permission of NSC-TISI-TIS-17025 and the
suing laboratory. Calibration certiicates without signature are not vl
The user is abliged to have the object recalibrated at appropriate inervals.
Calbrated by a T Approvedby = Calibrated by a T Approved by = Date 06 Mar 2025 Approval o the Calibration Certiicate Person in charge

Mr. Anuve Tema )
RYG Field ervices Scientise (1)

(M Supor Salameh )
Fild Services Secton Head
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Field Services Secton Head

(M Anuwet Tema)
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Sartorius (Thailand) Co., Ltd.
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10310 Bangkok. Version 6.5
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Calibration certficate No.: 25BKL0001

Calibration certificate No.: 25BKL0001

Calibration Certificate

Calibration Certiicate

Calibration object

Adjustment Status

‘The measuring device was internally adjusted before the calibration.

| Appendix to certificate.

Uncertainty of measurement in use

ingle range instrument Device adjusted before measurement Yes
- - ” Temperature deviation considered 15K (soCAL active)
Model LA130S F Environmental and measuring conditions > § )
Temperature coefficient considered 1-10%K
Serial Number 25400664 Date of calibration 20 Feb 2025
Temperalure at place of caliration | Temp. difl. 5, &1 ¢ Uncertainty of the weighing result Ugi(W) Ugi(W) = 0.00013 g +3.96 - 107 R
QM Ident. no | Inventory no. RYG_EN000T | — Tweights -
Measuring conditions The installation site is suitable. The device was levelled. Balance was. et o 5 St St T8 0P oSS ARG Lol o meSmtaTie 5 MBI S s SRS SvESHBY S nSBeuleant Tt i o
i up 1 i betore toat. B e L R L S D R A
Comments i o
Maximum capacily (Max. load) 1500000 Humidity 58.0 %RH. indication n ¥ from max load Netindication Uncertanty Uncertainty relative
R Ugi(w) Ugi(Wret
Measured range 150.0000g N N - K3 [ECT o001 g 00051
ment results | ment uncertainties > 7 2 T
Scate inerval o0 s s ) 5% 5750009 o00zsg o007t
epeatabilty coentiicity 0% 7500009 oooizg Qou0sT%
Testload (nominal: 1091100 g Testload (nominal) £ o ~zsm0g To00sa 900051 %
i . 10g 100g Center 500000 100 % 150.0000 0.00072 000048 %
9 9 %
Place of calibration 1 10.0000 g 100.0000 g Front left 50.0001g
Address According to page 1 2 999999 100.0000 g Back left 50.0000g Graphic realization of the relative uncertainty of measurement | process accuracy
3 000009 9959999 Baccignt 95999
Department | Cost center Laboratory Department. | — % 7000009 10000009 Frontignt 500001g o
5 000009 =T Waximum deviaton fom centic loading mdcaion
Buiding | Floor 1st Flor.
uilding | Floor st Floor T Sowog = [Blece|max = 00001 g 0]
Room Balance Room. 7 10.0000g 100.0000 g
B 0000091000000 «
Maximum temperature variation at place of calbration 5K 0 oo 1000000
0 000005 10000009 4
T 000045 5-000005
Calibration procedure L
a
EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments Error of indication
Testioad Indication Eror  Exp Uncertinty y
- L ' E I ue) UelB) an
Test equipment 001009 001009 0.0000g 200 0000129 12%
voo Valid unti 00505 005009 [ 200 oo00izg 025% P
01000 0009 00000 200 000013 0%
‘Thermometer MHB-382SD $/inB011342 Traceable to S1 unit through DKSH 21 Aug 2025 050009 050009 000009 200 0000139 0026% e
Too0g To000g 00000 200 0000139 oot
Testweight set OIMLRT11E2  Certifcate No.M2308197S E2(Traceable to SI unit through TCS) 23 Aug 2025 Zoo00s P o000 ) e oo R T TR (] T (] "
50000 So000g 000009 200 Q000139 ooz % w
1000009 100000 00000 g 200 0000139 T0013% Displayed example
L — T Com——— Y R ———
3 2 3 2 Safety factor 3
5000009 99999 “oo001g 200 ooozeg Qon0o% M it 00380
Maximum error of indication [Elma» 0001g inimam sample weig 9
VB et ) s o o et U0 oo o
ieroncs e SBOnAD XpSR8 LAY o TASSUIAMAT s S8t AT UACEAY o hessureant mulliad by the documerisd
B e el bt S Ceros oo ELRAET o 8. 1 2 1 LA e s e
ssurant sl s n ne SSsined vaus ra o - v
End of calibration certificate
Sartorius (Thailand) Co., Ltd Sartorius (Thalland) Co., Lid Sartorius (Thaland) Co., Lid
129 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 204 10310 Bangkok Version 6.5 Page 314 10310 Bangkok Version 6.5 Page 414
High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Project ite: Gulf N Co, L1d 7547 Projectite: GuNC o, Ltd 7507 Project ite GulENC Co, Lt Barometric Pressure (mm Hg) 7507
Sasodan Temperature (°C) 338 Temperature (* 338 - Temperatre (°C): 310
Galibrate Date: 2Dec25 High Volume 1D : RYGFS0174 Galibrate Date 3 High Volume 1D RYG FS0177 2Dec2s High Volume 1D : RYG 0664
;0174 High TE51700 C021225.RY6 FS0177 High E51700 , FS0664 oh TE-5009%
Galibrator 1D: RYG Fs0205 High Volume /N 400 Galibrator 1D: RYG FS0205 High Volume s/ as03 Calibrator : RYG Fs0205 High Volume S/N : o261
Calibrator Model : TE-50284 Calibrator Siope : 151025 Calibrator Model: TE5028A Galibrator Slope : 151825 Calibrator Model: TE-50200 Calibrator Slope 151025
Galibrator S/N: 1166 Calibrator Intercept 002964 Calibrator S/N: 1166 Calibrator Intercept 02964 Calibrator S/N 1166 Calibrator Intercept 002964
Test No. Delta H;0 O 1 Chart Linear Regression Test No. Delta ;0 Qe 1 Chart Linear Regression Test No. Delta ;0 G 1 Chart Linear Regression
(m?/min) (cm) (inch) (m?/min) (@) (inch) (m?/min) (cm)
! Lz 40 Slope. 34.0168 ! 28 R “0 Slope 38.1026 ! 26 10727 0 Slope: 32.8889
2 34 12224 | intercept. 23489 2 34 12224 44| intercept 25044 2 34 12224 | incercept 43594
: 4 13068 s Correlation Coefficient 09990 e L3868 s Correlation Coefficient 09996 : e 13868 5 Correlation Coefficient 09991
4 54 15328 st 4 50 14761 5 4 52 15047 st
s o6 L6915 ) s 2 L6403 « s 66 16915 50
e 1wy (cew)
6sa 654 654
y=34.017x+2.3489 ¥=38103x-2:5044 ¥ =32.889x +4.3594
00 00 00
00 os 10 15 20 00 0s 10 15 20 00 0s 10 15 20
st (m3/min) st (m3/imin) st (m3/min)
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RYG Field Services Scientist (1)

Syt s
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High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

ProjectSite: Gl NG Co, Lt 7547 Projectite: GuirNCCo, i 7547 Projectite GuINC Co, Lt Barometic Pressure (mm Hg) 7547
T Temperature (*0) 28 Galibrate Location sttazoms Temperatare () 38 P Temperature ()¢ 18
2Dec25 High Volume 1D RYG FS0176 Calibrate Date 2Dec25 High Volume 1D RYG FS0161 Calibrate Date : 2Dec25 HighVolume D : RYG Fs0178
C021225-RYG FS0176 High TE-5170D 021225 -RY6 Fs0181 High TE5170D 021225-RYG Fs0178 High TE51700
Calibrator 1D: RYG Fs0205 High Volume S/N 002 Calibrator 1D: RYG FS0205 High Volume S/N 5334 Calibrator : RYG Fs0205 High Volume S/N aa04
Calibrator Model : e 50280 Calibrator Slope : 151825 Calibrator Model: TE-50280 Calibrator Slope : 151625 Calibrator Model: TE-S0280 Calibrator Slope : 151825
Calibrator $/N: 1166 Calibrator Intercept: 002964 Calibrator /N : 1166 Calibrator Intercept: 002964 Calibrator s/N 1166 Calibrator Intercept 002964
Test No. Delta ;0 Qu i Chart Linear Regression Test No. Delta ;0 Qua [ Chart Linear Regression Test No. Delta H,0 Qo 1 Chart Linear Regression
Gneh) (m®/min) @ Gneh) (m®/min) (@m Gineh) (m?/min) (@)
1 24 10318 40 I siope 295205 1 25 10524 40 | siope 313394 1 25 10524 40 fsigpe. 298266
2 31 11686 44 | ntercept. 9.4865 2 32 1.1868 4 |intercept 70365 2 34 12224 4 intercept 81281
3 43 13710 50| correlation Coeffcient 09997 3 42 13553 50| correlation Coefficient 09993 3 45 14019 50| correlation coefiicient 09985
4 53 15180 54 4 s2 15047 54 4 55 15467 st
s o7 17040 « s 66 16915 « s o 17208 50
(e V(e o)
6sa 4 654
Je20520 404865 y=31339¢+ 70365 v-20827 81281
00 00 00
00 os 10 15 20 00 0s 10 15 20 00 os 10 15 20
st (ma/min) Qtd (ma/min) st (m3/min)

Calibrated by

(Mr Anuwet Tema )
RYG Field Services Scientit (1)
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Supot Salamteh )

Field Services Section Head
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(Mir. Anuwet Tema )

'RYG Field Services Scientist (1)

(Mr. Supot Salamteh )
Field Services Section Head
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(Mr Anuwet Tema
RYG Field Services Scientist (1)
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Field Services Section Head
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ALS

MULTIPOINT CALIBRATION REPORT ALS. MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
3-Juk25 NOx Analyzer Callbration Date 3-Juk25 NOx. ly Callbration Date 2-Jul-25 NOx Ant
Manufacturer HORIBA Model APNA-370 Manufacturer Teledyne API Model N200 Manufacturer HORIBA Model APNA-370
Serlal No. NVOER3YH Equipment ID RYG_FS0450 Serial No. Equipment ID RYG_FS0732 Serlal No. 8G314J3K Equipment ID RYG_FS0284
Callbrator Manufacturer Teledyns API Model 700 Callbrator Manufacturer Model T00 Callbrator Manufacturer Teledyne AP Model 700
Serlal No. 947 Sertal No. Serlal No. M7
8td. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222 8id. Gas Concentration (PPM) Cylinder No. ‘GN0027222 '8id. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Cerfified By Airgas Inc. Cylinder Pressure (psi) Cerified By Airgess Inc. Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Ceriifiad Date 9-Fab-22 Explred Date 9-Feb-30 Certified Dabe Expired Date 9Feb-30 Certified Date 9-Feb-22 Explred Date 9-Feb-30
Pot CAL T Point CALIBRATION RESULTS Point CALIBRATION RESULTS
Ideal Actual NO Emor NO %Emror NO Actual NOx Emor NOx. %Error NOx Ideal Actual NO Error NO %Emor NO Actual NOx Error NOx %Error NOx Ideal Actual NO Emor NO %Error NO Actual NOx Error NOx %Ermror NOx
ZER0 |00 005 005 005 010 010 010 ZER0 | 000 010 010 010 010 010 010 ZerRo |00 005 005 005 010 010 010
1 100.00 99.50 050 050 101.20 120 120 1 100.00 99.20 080 -0.80 10130 1.30 130 1 100.00 99.20 ~0.80 080 100.10 0.10 010
2 | 20000 | 19670 EE) 065 199,70 030 o015 2 | 2000 | 19870 30 065 20130 30 065 2 | 20000 | 19670 30 065 19930 070 035
3| 3000 | o110 10 037 30100 100 033 3| 30000 | 29880 20 040 30130 30 04 3 | 30000 | 29860 a0 047 30140 40 047
4| 40000 | 40030 030 008 396,60 20 030 4| 000 | sss0 50 038 0100 00 02 4| 40000 | 9860 40 035 398,60 20 030
AVERAGE (%) 013 0.24 AVERAGE (%) 043 0.55 AVERAGE (%) 044 0.00
10 100 w0
w0 w00 w0
0 B )
00 00 0
o o o
o o0 0 w00 3 o o 0 a0 w0 o 00 0 e 0
Approved By Callbrated By Approved By Callbrated By Approved By
(Mr.Jimwut  Sakam ) (Mr.Sarayuth  Jitranont ) (Mr.Jirawut  Sakam) (Mr.Sarayuth  Jitiranont ) (MrJiawut  Sakam ) (Mr.Sarayuth Jitranont)
Fleld Environmental Sclentist (3) Asalotant General Manager Fleld Environmental Sclentist (3) Asslstant General Manager Fleld Environmental Sclentist (3) Asalatant General Manager
AL Laboratory Group LS Laborstory Group ALS Laboratory Group
FORMNO.F 05.06 REVISIONNO. - ISSUE DATE: 0204112 FORMNO:F 06056  REVISIONNO. - ISSUE DATE: 0204112 FORMNO-F 06056 REVISIONNO. - ISSUE DATE: 0204112
ALS. MULTIPOINT CALIBRATION REPORT ALS. MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
3Juk25 NOx Analyzer Callbrabion Dste 1-Juk-25 NOx. Callbrgtion Date 2Jul-25 NOx Ang
Manufacturer HORIBA Model APNA-3T0 Manufacturer Teledyne API Modsl T200 Manufacturer HORIBA Model APNA-370
Seral No. TO6HWM41 Equipment ID RYG_FS0461 ‘Sertal No. 1993 Equipment ID BKK_FS0728 Seral No. HT3KYDIM Equipment ID BKK_FS0787
Callbretor Manufacturer Teledyne API Model 700 Callbrator Manutacturer Teledyne API Model 700 Callbrator Manufacturer Teledyne AP1 Model 700
Serial No. 947 erial No. 947 Serial No. M7
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222 8td. Gas Concentration (PPM) 55.88 Cylinder No. ‘GNO027222 'Std. Gas Concertration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressur (pal) 1800 Coertifled By Abgas Inc. Cylinder Prosaure (pel) 1800 Certlfied By Alrgas Inc. Cylinder Preesurs (pel) 1800 Cortifled By Alrgas Inc.
Certtfiad Date. 8-Feb-22 Expired Dete 8-Feb-30 8-Feb-22 Expired Date 8-Fab-30 Certified Date. B8-Feb-22 Expired Date 8-Feb-30
Pont CAL T Point CALIBRATION RESULTS Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Emor NO Actual NOx Emor NOx %Emor NOx Ideal Actual NO Emor NO %Eror NO Actual NOx Ermor NOx %Emor NOx Ideal Actual NO Emor NO %Emor NO Actual NOx Error NOx %Error NOx
ZER0 | 000 010 010 010 010 010 010 ZERO | 000 010 010 0.10 010 010 010 ZER0 | 000 0.10 010 010 010 010 010
1| 10000 | ser0 30 20 10010 010 010 1| 10000 | 10010 010 010 70110 10 110 1| 10000 | ser0 030 030 70100 00 00
2| 2000 | 20100 00 050 20100 100 050 2| 2000 | 19020 080 40 20030 030 01 2| 20000 | 19660 a0 070 20110 10 055
3 | 000 | 20870 EE) 043 30210 210 070 3 | 3000 | 20850 B 057 30030 030 010 3 | s0000 | 29910 090 030 29970 030 010
4| 40000 | asea0 60 040 401560 160 040 4| 40000 | 40020 020 005 40220 220 055 4| 40000 | 40110 10 028 399.50 050 018
AVERAGE (%) -0.31 0.36 AVERAGE (%) -0.14 0.40 AVERAGE (%) -0.18 028
w0 w0 o
a0 00 w0
0 s 20
00 0 0
o o o
o 0o 200 300 w0 o o 0 a0 w0 o w0 0 0 0
Approved By Callbreted By Approved By Callbratod By Approved By
(Mr.Jirawut Sakam) (Mr.Sarayuth  Jittranont ) {Mr.Jirawut Sakam ) (Mr.Sarayuth  Jtttranont ) (MrJirawut  Sakarn ) (Mr.Sarayuth  Jitiranont )
Fleld Environmental Sclentist (3) Assistant General Manager Fleld Environmental Sclentist (3) ‘Assistant General Manager Field Environmental Scientist (3) Asslatant General Manager
LS Labortoy Goup ALS Laboratory Groun ALS Labortory Group
FORMNO.F 05066 REVISIONNO. - ISSUE DATE: 0204112 FORMNO:F 06055 REVISION N - ISSUE DATE: 0204112 FORMNO-F 06056 REVISIONN - ISSUE DATE: 0204112
ALS. MULTIPOINT CALIBRATION REPORT ALS. MULTIPOINT CALIBRATION REPORT ALS. MULTIPOINT CALIBRATION REPORT
2~Juk-25 'S02 Analyzer Callbration Date 3Juk26 502 Analyzer Callbration Date 2~ul-26 802 Analyzer
Manufacturer HORIBA Model APSA-3T0 Manufacturer Teledyne API Model N100 Manufacturer HORIBA Model APSA-370
Serial No. PAUYOT7A Equipment ID RYG_FS0458 Serial No. 115 Equipment ID RYG_F80733 Serial No. YPRXJ20 Equipment ID RYG_FS0263
(Calibrator Manufacturer Teledyne API Model 700 Calibrator Manufacturer Teledyne API Model 700 Calibrator Manufacturer Teladyne API Model 700
Serlal No. 947 Serlal No. 947 Serlal No. 47
Std. Gae Concentration (PPM) 56.3 Cylinder No. GNOo27222 8. Ges Concentration (PPM) 56.3 Cylinder No- GN0027T222 Std. Gae Concentration (PPM) 563 CyBinder No. (GNO027222
Cylinder Pressure (psl) 1800 Certifled By Alrgas Inc. Cylinder Pressure (ps) 1800 Certified By Alrgas Inc. Cylinder Pressure (psl) 1800 Gertified By Alrgas Inc.
Certifled Date 9Feb-22 Expired Dats 9-Feb-30 Certified Date 9-Feb-22 Explred Date 8-Feb-30 9-Feb-22 Expired Date 9-Feb-30
. CALIBRATION RESULTS N CALIBRATION RESULTS N (CALIBRATION RESULTS
Point Point Point.
Ideal Autual Emor %Emor Ideal Autual Ermor KEmor Ideal Autual Error SEror
ZER0 000 010 010 010 ZER0 000 010 010 010 ZER0 000 010 010 010
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355 19.60 024 il 027 NOX 80.00 PPM. 81.00 PPN G1 +1-0.7% NIST Traceable. 1171472023, 1172112023
355 1995 024 “ 0z (CARBON MONOXIDE  80.00 PPM 8048 PPM 61 +/-0.5% NIST Traceable 1111412023
355 2004 024 9. 026 NITRIC OXIDE 80.00 PPM 80.97 PP 61 +-0.7% NIST Tr 1111472023, 1112172023
1428 355 2007 026 8 026 SULFUR DIOXIDE 80.00 PPM. 79.92PPM &1 0.8% NIST Traceable 1111412023, 1172172023
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CERTIFICATE OF ANALYSIS CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol CERTIFICATE OF ANALYSIS Grade of Product: EPA PROTOCOL STANDARD
Part Number EO4NISOESHA0DSS Reference Number. 1604021384641
Cylinder Number:  ND11223 Cylinder Volume: Grade of Product: EPA PROTOCOL STANDARD Customer: ARuwEE
Laborator 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Ngv\her A12021 V:Ive Outlet: 860 Customer: AIR LIQUIDE Part Number: E02NIB4E3HA0001 Reference Number: 160-402340010-1
Gas Code: GO.NO,NOX,502,BALN Certification Date: Jul 15, 2021 (THAILAND) LTD Cylindor Number: Cylindor Volume:  249.8 CF
Expiration Date: Jul 18, 2029 Part Number: E02NIS2E3HA0000 Reference Number:  160-403186613-1 Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
Cylinder Number:  GN0032751 Cylinder Volume:  248.0 CF PGVP Number: A12022 Valve Outiet: 500
R e b PR ety et e ey St o Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG Code: 02,BALN Certification Date: ~ Feb 02, 2022
Lok PGVP Number: A12024 Valve Outlet: 0 2030,
g oA e Gas C: 02BALN Certifcation Date:  Nov 12, 2024
- Expiration Date: Nov 12, 2032
ANALYTICAL RESULTS —_— e e s ot s o
Component Requested Protocol  Total Relative Assay Comipe ‘accordance with "EPA Traceabilty Protocol for Assay and Certficaton of Gaseous Cailration Standards (May 2012) document EPA. v sig, 0. 0.7 megapascais.
Concentration Method 3 Dator
o Ex = TN T GTRRERE, GoGERET ey b o T T oty % ANALYTICAL RESULTS
CCARBON MONOXIDE  55.00 PPM. 61 +1-0.5% NIST Traceable 1081202 - —_— Component Requested Actual Protocol Total Relative Assay
NITRIC OXIDE 55.00 PPM 61 +-1.0% NIST Traceable. 0710872021, 0711512021 ANALYTICAL RESULTS Concentration. Concentration Method Incertainty Dates.
SULFURDIOXIDE 5500 PPM PHE ot VUTANSTTrceae  7obzn21, o71S2021 Component  Requested Actuai Protocol  Total Relaive Assay o0 02w or 0 ST Tracaab T
§iTROGEN saince Concentration ___Concentration Method Dates NTROGEN Saianca
S N
oRvae 000w TR o3 e
CCALIBRATION STANDARDS ) by g o o3 22024 CALIBRATION STANDARDS
Type __Lotip CylinderNo___Goncentration Uncortainty __Expiration D: o Lol i Gonossiraton: e
NTRM 11010130 KALDO4536 97.31 PPM CARE +-0.4% Oct 04, 2022 CALIBRATION STANDARDS 08010230 K005228. 23.20 % OXYGENNITROGEN. /- 04%
12386 685025 ROGEN DIOXIDE 20% Feb 20, 2020 Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200810-60 CC733426 9861 PPM NITRIC OXIDEINITROGEN +4-09% Oct 06, 2026 — = e EEpe e e - pratn YTICAL EQUIPMENT
GMiS 12420889 CO33707 4028 PPM NITROGENDIOXIDENITROGEN 2% Aug 15,2021 — — — SR Analytical Principle Last Multipoint Calibration
NTRM s0t0224 KALIDI836 9768 PPM SULFUR DIOXIDENITROGEN “ros Dec 2, 2021 .
The SRM. PRM of RGM noled sbove is ol n eieronce o the GMIS usd i the. ot part of the anaysi ANALYTICAL EQUIPMENT PARAMAGNETIC Jan 27,2022
ANALYTICAL EQUIPMENT STEWENS OXYVAT 6 -N1-W5 557~ 02 PARAVAGNETIC O30, 2008 iad Data Avail Request
InstrumentMakeiModel ‘Analytcal Principlo Last Multipoint Callbration At
NioRt 530 FTIR AUPED10275 GO R T Triad Data Avallable Upon Request Net Weight: 8.2Kg
Niokt S50 FTIR AUPZDI0245 NO R © oz NOTES:Gross Weight: 48.3Kg
Nkt S50 FTIR AUP2010245 NO2 R rex Net Weight: 82Kg
ot 550 IR AUPao1Gzas 602 Fn 00,2031
Data Available Upon Request
NoTES:
Gross Weight: 47.9 Ko
NetWeight: 7.8 Kg
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o
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——— e psosss R Dy Gt D £ BRK P51 = = 0 . - = = = = —
o Gas ok 0 Sotait. e = = 2 - Lo 0759 3 00
et Gorecon Fair 01
o . Mo Catraton 20 29 1 2 Pass 6 0977 0980 0.005 0977
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: . 120 120 o ) pass
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T | | o [ ww e N N R 120 120 o E) Pass
TN T TS EE T NN T N I T L 120 a0 o ) Pass
3 T T I T T T T I N T L N3 e - - 2 = T
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0 o 0 o ] P wners
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
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Cattraton Dato oz Ambent Temperatre () B2 CALIBRATION DATA SHEET
Caltraton sheetNo. . C00725.5KK_FS0519 Relaive Humiy (%) w57 P NE P P——
Digta Tomperatre . BKK_FS051 Retaronce Temparaur D SR P T1as toraton Shost o, -G 100725 5K FS0521 Ve o ;R P30
‘Serial No. 1504025 Serial No. 201090006013 —
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- p
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ENTECH Calibration Certificate
Tt R
Certificate No: G 250015
Type S Pitot Tube Calibration Type S Pitot Tube Calibration Date of lesua : 14-Jut25
Instrument description :  Fiue Gas Analyzer
Instrumentmodel  : Testo 350 New
Date Calibration  10-Jul-25 Due Date 10-an-26 Date Calibration  10-Jul-25 Due Date 10-an-26 Instrument seralno.  : 64749498/0724
Pitot 1D BKK_FS0561 Inclinometer ID BKK_FS1131 Pitot ID BKK_FS0523 Inclinometer 1D BKK_F$1131 Controlunit srialno. 5 64554697/0724 St S
Pitot SN _ Vernier ID RYG_FS0539 Pitot SN - Vernier ID RYG_FS0539 1D no. or control no.. i RYG_FSO0711
Manufacturer : TestoSERCo. Koo .5}{:05)(*.
Probe description S
robsiode) 4 NEXT CAL DATE.. 130712076,
— = Probe seriai no. o
o= Parameter | Value | Allowable Range Check o= Parameter | Value | Allowable Range Check _—
: 32 -10°< al <+10° oK s -1.4 -10°< al <+10° [o] ),
4 10°< a2 < +10° oK 02 110° < a2 < +10° ol ‘Bangkok, 10250 Thailand
21 5" < BL< 5 [ ) 57 < Bl<+5” ol ‘Total pages of certificat 3Pages
n < pr<ss oK o7 SIS o Receiving no. i Lassm
T . - 5 = - Receiving date. o225
> - - < - - : 2:50,9.984, 21.01 %), 3003, 1007 ppm,
) _ . _ Nirogen Dixide 30,68, 1.8, 2026 o, Nt Ode 300, 1515, 3225 o,
0018 7 <0125 oK 0013 7 <0125 oK S Do e 0 G
0.003 W <0.031" oK 0.008 W <0.031" ok e i
0.310 0.188" t0 0.375" OK a4 0.310 0.188" t0 0.375" OK . Alof
1.484 1.05< PA/Dts 1.5 OK . A/2Dt 1.484 1.05< PA/Dt< 15 OK 7 ik aser
0.92 2.1Dt< A< 3Dt oK = A 0.92 2.1Dt< A<3Dt oK e
Homdty 555% 15 %R
Calibration place 177121 i Noomwangwan 47 Yek 48, Toongsonghon, Laks, Bangkk 10210 THAILAND
Certify that pitot tube/porbe meets or exceeds al specifications, Certfy that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube crieria and/or applicable design features and is hereby assigned a pitot tube to calibration Work Instruction no. WI-CL-28-C
certification fact of 0.84 . See 40 CFR Pt. 60, App. AEPA Method 2 certification fact of 0.84 . See 40 CFR Pt 60, App. A EPA Method 2.
Intermational Sstem of s (5.
Dateofcalibration £ 142025
Cabraed by soprovay: N Jimpanees I G = soproved sy 72 Jeermohoi po @ W
(Vi Warawat Pubpa ) (MrNatthapol ienguareewong ) (Mr- Warawut pubpa) (MrNatthapol Jengwareewong ) " =
RYG Field Services Scientist (3) RYG Field Services Specialist (1) RYG Field Services Scientist (3) RYG Field Services Specialist (1) 3
Calibation Technician Tchnical Manager
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Entech Industrial Solution Co.Ltd,
721 Vaok 48

Lalci Bangkok 10210 THALAND Tel 0-2770-6888 Galbrationentocheoh
TaxID 0106636035501  wwentechcoth

ENTE E - Calibration Certificate

B

Certificate No.: G 250015

Standard References _(Table 1)

Standard CetifcateNo.  Vendor  Duedate
Oeygen (02)2.50 % Vol 2412723 nde g 27
Ocygen (02) 9:984 % Vol oz Nt 0129
Ocygen (02) 21.01 % Vol o122 Nt o1Awg29
Garbon manoxide ( CO ) 8045 ppm o122 Nt 105ep29
Carbon monaide (CO) 3009 ppm 1922725 Unde 2may29
Carbon menoide (CO ) 1007 pom 1870724 lnde 17226
Nitrogen Diosde (NO2 ) 30.68 pom w3224 nde 085ep26
Nitrogen Dioede (NOZ ) 818 ppm 233024 Linde o1Aug26
Nitrogen Dioede (NO2 ) 202.6 pom 3794724 unde 230026
itric Oxide () 30.0 pom 06006524 Nt O6ay-26
Hitric Oice (NO ) 151.8 pom 0i03/25 Unde 09Feb27
Nitric Oide (NO ) 322.5 pom 1974723 nde 17225

ihar Dioide 502 ) 50.36 pom 200723 inde 172025
Suphur Doxide (502) 100.7 ppm 2662724 unde 25926
Sulphur Dioxide (502 ) 600.8 pom 20023 Unde 172025

Measured room conditions
Temperature 288 C Hmdly 1652 %R Presre i 10084 mbar
Calibration conditions
GasTemperatre 1 24 °C Fowrate : L300 mimin  Gaspressre 10146 mbar
Callbration Results (Befor adjustment) _(Table 2)
Parameter of Standard S| w0 o Eror  Uneerany
Values wuc ()
o2 (uvon 250 242 008 015
02 (%ol 984 959 0094 020
o2 (Vo) 2100 2113 o1 030
0 oom) S04 &0 045 30
0 (opm) 3009 30 09 60
<0 (pom) 1007 1003 4 2
NO2 (ppm) 068 166 1208 14
02 (ppm) 818 532 26 3
o2 (pom) 026 1415 611 n
O (pom) 300 % 40 80
0 (pom) 1518 138 138 16
O (pom) s 295 75 2
502 (pom) 5036 @ 336 60
502 (ppm) 1007 E 57 10
502 (ppm) e08 S8 28 B
McL09 CRevs Pagezor3 fssed Dste 26/02115

Ltd,
17/121 Soi Nsamwongwan 47 Yack 48, Toonesonshont. Lakst Bangikok 10210 THAILAND Tel0-2775-8888 Calbwationfientechooth

Tax D 0105536035601  wwnwantechcoth

ENTECH Calibration Certificate
W %u T

Certificate No.: G 250015

Calibration Resuts (After adjustment) _(Table 3)

Parameter of Standard et i Eror Uiy
Values e )
02 (ppm) 068 01 158 80
N2 (ppm) o8 77 a1 80
102 (ppm) E 1984 42 2
0 (pom) 300 By 20 80
0 (oom) 1518 154 22 80
O (opm) s 20 25 2
502 (pm) 5036 ) 036 60
502 (om) 1007 102 13 60
502 (opm) 08 E 22 I

Remark : 1 cmoi/mol = 1 %vol. 1 pmol/mol = 1 ppm, No adjustment Sensor(02,CO).

End of Report

MCLO9CRevE Page3of3 Issued Date 26/02/16

Entech i Ltd
T7/121 Soi Ngamwonewan 47 Yaok 48, Toonssonshons. Laksi Bangkok 10210 THAILAND el 0-2770-8888 Calbraton@entechiath
ax1D £ 0105536035591

wwewontechcoth

S/ARTORILS

Accredited by

NSC-TISI-TIS 17025

Calibration 0426

N
A

NSCTISLTIS 17025
CALBRATION 0426

Calibration certificate Calibration Ceriificate No.  25BKL0003,

Object ighing instrument
traceabilty to national standards
Unceriainties of measurements are taken ino
Manufacturer Sartorius. account when only satements of compliance.
are mad
This cerificate was prepared by Sartorius
Type MSU2245-100-DU Corporation in accordance to the current

ISOIEC 17025:2017 standard and Sariris
Work Instructon (Method) SOP Wi 08,

Serial | QM Ident. no.

31709552 | RYG_EN0DO3 s cortfcate relate and apply this equipment
- only.

Customer ALS Laboratory Group (Thailand) Co. Ltd. (Rayong
Branch)

Thanitalt,

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

Rayong 21140, Thalland. REVIEWBY
Order o 230 T s
APPROVED BY
Number of pages 4

NEXT CAL DATE.... 20/02/26

Date of calibration 20 Feb 2025

certficate may not be than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certiicates without signature are not valid.

“The user is obliged to have the object recalibrated at appropriate intervals.

Date 06 Mar 2025 Approval of the Calibration Certficate

o, hen

Kachen Lalee

Person in charge

Mr. Chonchai Inthana

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok. Version 6.5 Page 114




Calibration cerlficate No.: 25BKLO003

Calibration certificate No.: 25BKL0003

Calibration Certficate Caliration Cerlficate | Appendix certiicate,
Calibration object Adjustment Status Uncertainty of measurement in use
. . “The measuring device was intemally adjusted before the calibration.
Single range instrument o v e Device adjusted before measurement Yes
- - ” Temperature deviation considered 15K (1soCAL acive)
Model MSU2245-100-DU Environmental and measuring conditions . P . ) 10‘ " )
femperature coefficent considere 1-10%
‘Serial Number 31700552 Date of calibration 20 Feb 2025 s
Temperature at place of calbration | Temp. dif. .| 3 Uncertainty of the weighing result Ugi(W) Ugi(W) = 0.00013 g +3.42 - 107 R
QM Ident. no | Inventory no. RYG_EN0003 | — Tweights - ! ot . . ot this formuta 1 ol -
Measuring conditions ‘The installation site is suitable. The device was levelled. Balance was ol xé%x?ﬂf%ﬂ?l,ﬁ,&‘;iﬁﬂ o aR o o Smureent s B 3t SAMATS IS o SO oied Wi oo
i up 1 i betore toat. B e L R L S D R A
Maximum capacity (Max. load) 2200000 Comments Humidity 62.3 %RH. ndication n % from max load Netindication ncertainty Uncertainty reative
R UgilW) Ugi(Wret
Measured range 22000009 A Iy P [ 2200 00014 00063 %
1t results | 1t uncertainties Fres E s -
Scale interval 00001 g 00329 Doa0sa
9 Repeatabilty Eccentricily e Too00e 0051 SowT
Testload (nominal: 1091200 g iz Ty o Tes o000 ¢ So00ea Do
i : 10g id 10000009 100% 220.0000 0.00088 0.00040 %
Place of calibration 7 000004 Frontiet 0000006 = .
Address According to page 1 2 10.0000g Back left 100.0001 g Graphic realization of the relative uncertainty of measurement | process accuracy
3 959099 Backright Ty
Department | Cost center Laboratory Depariment. | — T oo Frontright Soswg I sutty tactor
5 7000009 Waximum deviaton fom centic loading mdcaion 0
Buiding | Floor 15t Floor. 2 e e oot s 3 B
Room Balance Room. 1 1000009 2 S
8 10.0000 g " z S
Maximum temperature variation at place of calibration 5K B 00000 i S
0 7000009 b
T [T
Calibration procedure ™ ;
EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments Error of indication
Testioad Indication Eror  Expi Uncertinty y
- L ' E « ue) UeelE) an
Test equipment 001009 001009 0.0000g 200 0000129 12%
voo Valid until 010005 010009 00000 200 [T o13%
050000 50009 o000 200 [T 02 =
‘Thermometer MHB-382SD s/nB011342 Traceable to S| unit through DKSH 21 Aug 2025 1.0000g 1.0000 g 0.0000g 200 0000139 0013% oot
500000 500005 00000 200 [T o00z5%
Testweight set OIMLRT11E2  Certifcate No.M2308197S E2(Traceable to SI unit through TCS) 23 Aug 2025 To%000s 500005 o000 ) Tow0Ti e T e I TamaT W@ T W W
00000 000, S0 z R EE M
5000009 5000009 00000 2 000075 9 Qo2 Displayed example.
0000009 000007 g Qo001 g B Qou0ieg Qonnie% - 1005
20000009 2000009 Q0000 2 000289 o000t %
000000 2000009 o000 2 [T ooo0iE% Safety factor P
Maximum error of indication |Elmax = 0.0001 g 9
Ut o uotnt of UL and et o2 Thurcartaty o mossaremont ULE Va1 oo ' caradre. You il T refrence s an
el Svanaas uncatanty T Sl s ke o hSyamant muplad by th documented
o L i Cine EURAURY 15 VA Tt - 5 X ey v e
End of calibration certificate
Sartorius (Thailand) Co., Lt Saroivs (Thallon)Co, L8 Sartorius (Thaland) Co., Lid
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Hi ykwaﬂg Verical® 129 Rama 9 Road, Huay kwang Verical®
10310 Bangkok Version 6.5 Page 204 10310 Bangkok Version 6.5 Page 314 10310 Bangkor Version 6.5 Page 414
INNOVATIVE INSTRUMENT CALIBRATION LA S, INNOVATIVE INSTRUMENT CALIBRATION LA RO INNOVATIVE INSTRUMENT CALIBRATION LA oy,
INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE SN INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE N INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE S 2
. " oxaso, im BEMEA miomeremeecs 7139 100 1, S0 SUNTINAKORN 11 TAMBON BANG KA. BEMEA i o0 " im BEMRA e
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND. s Acencoites AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND. NS AccaroiTe 3 AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND. %~ Accneoire 3
AN ] AN o N e
TEL: (66021165401 EAX. 60021167140 O TEL: (66021165401 EAX. 60021167140 O TEL: (66021165401 EAX. 60021167140 O
rogert. T2y o3ty

Certificate of Calibration

Certificate No - 25-ACT-042

Certificate No ; 25-ACT-042

Customer Request No : Reqr2025-0604 Request No : Req-2025-0604
Name + ALS Laboratory Group Thailand . Lid Certificate No : 25-ACT-042 Sound pressure level Calibration Results : Without Adjustment
Address 104 Soi Phatthanakan 40, Phabanakan Road, Susn Luang,  Request No : Req2025-0604 Calibration Range | Wihowt Adjsimnt (4B) e Uncertainty | Acceptance it Deciion Rule for Stacments of Conformity
Result
i ) e e e e A R
2 E = - o Compls i Speilition s o P, o st
Unit Under Calibration Detalls 94dB /100011 9106 | 006 | 013 025 va g Syl s lloin . st
Measurementitem < Acoustic Calibrator Clhs: 1 e
Manufucturer < RION Range : 94 dB /1000 1z Frequency of Sound pressure level p2ts "
Model NC-75. e Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit .« L
Ret s
Serial Number 35002736 s) [ veviatea [ pevised | 2w | cls1(s%) e
n + RYG_FS0496 94 4B/ 1000 112 100000 0.00 - - 0.01 0.70 Pass, l
Calibration Environment and Details weview vy a7, i l’-“ Upper lmit
“Total Harmonie Distortion plus Noise of Sound pressure level (THD+N %) T
Temperature HESTERO) St = = " — - Messured vake -
alibration Ran y | Accsptance e e
iy 0 20%00) amovson. TR T st it S 9% epndd sty
(2) Measured (%) Measured (%) %) | cus1(2%) =
Baromeric Pressre < (1013 £10.0 ) Nominal
et eaonre 19103726 544/ 1000112 098 5 040 25 Pass
Receivd Date 6 Mareh 2005
Calibation Date ¢ 19 March 2025 - —
Location of aliraton : LA 1 Acoustc t
Nasimum-permitted
Calibration Procedure - In-house method CE-ACT-02 based on IEC 60942:2017 Eleciroacoustics  Sound calirators Function End of Calibration
Uncertainty of measurement
Reference Standard Model Serial Namber | Traceable | Due Calibration Sound pressre evel o1san
Sound Calibrator SVIsA 5079 EEL 12 une 2025 Hreguency 020%
D Multimeter 2015 1047765 NIMT 4 ebruary 2026 E————s I
Traceabllity — ) — PRSP ———
T ——
ealization of the nterational Sysiem of Urits (S1).
Th sl ot s crcin
Note
he » Foctor k=2, providing a leve of
confidence approximaely 95 %
Calibrated By : e~ Approved By : M
M. Noppadon Lusngart M. Pacit Mathavor
Service Calibration Engincer Calibration Engincer Supervisor
Issue Date: 19 March 2025
P ———— P ———— P ————
SITHIPORN ASSOCIATES CO., LTD. L,
CALIBRATION LABORATORY SITHIPORN) ik SITHIPORN SITHIPORN ASSOCIATES SITHIPORN ) SITHIPORN ASSOCIATES
P — S associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Tel +66.2433 8331 email:cofibration@sithiphom.com himaon s
Cert. No. : ACL25074 Cert. Ne. : ACL25074
JobNo. JobNo. : VCEBAC00S9
. . . Pages Pages  : 3of8
Calibration Certificate Calibration Procedure : Aol
Summary of Measurement Result
Equipment : SOUND LEVEL METER bration Method
Manufacturer : RION Cotbestien SO level meter (SLM)
1672:3 201 er (SLM). :
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24 T wm‘;g °"_ml st - :i..m > (GLM), - Uncertainty | Maximumrpermitted
teststo Acoustical and Electical signal tests of fequeney weighiing with Ancchoic chamber and Reference . )
Serial N 00233183/ 157777 /22653 s‘;m‘ N Y g Parameter an uncertainty of
ID No.: RYG_FS0024 iy fments. o measurement (4B)
or cach items of cach and also with SLM's display. [T —— 73 7S
2. el goncrated noise 02 NA
Condition of this result of calibration : oenraee e
Condition As Found : Goop Soustiesl sigual it of Tequcary yeighings
1. Reference Standard Instruments : 25Hz > 06
ALS LABORATORY GROUP (THAILAND) CO,, LTD. Insicumcal Model Sulal e, CerlNo.  DucDate 1000 Hz 03 06
Customer : Lo piA o ?H;" ) onn, ‘Waveform Generator 332104 MY48017076 EF-000924  0S-FEB2S 3000 Hz Y} 07
TTHANAKAN 40, JANAKAN ROAD, erstor SUB  MYS02042  EF000724  0SFEB2S oo e
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, Waveform Gen: i [4. Electrical signal tests of frequency weightings
Digital Multimeter 3M6IA  MYSI2014  EELBP21O267 13FEB2S i % oF
BANGKOK, 10250 THAILAND. sk X
Digital Multimeter 3M61A  MYS320076  EELBP200267 1SFEB2S T T 5 i
Location : \5:7% (S Digital Multimeter JM6IA  MY6R4273  EELBP2UO267 1SFEB2S ST T o m
N REVIEW BY Programmable Atteauator MAT-1070 62100114 EF-000824  0S-FEB-25 - —
i : 5. Froquency and time weightings a 1 kfiz 02 02
Ambient Temperature: (230 +3 ) © Condenser Microphone 4180 297790 AA-100124  12FEB2S = e veigh
Pressure : (1013 £3) KPa 6. Long - tcrm stablity [ 01
Measuring Amplifier NAG2KAL 34560495 AA300124  OSFEB2S
Relative Humidity : (500 £20) % APPROVED By 7- Level incarity on the reference lovel rnge 02 03
) 2. Thi bration f I §. Level linearity including the level range control 02 03
Received Date : 07 JANUARY 2025 : o o o 02 03
Calibration Date : 21-23 JANUARY 2025 NEXT CAL DATE.., 21/ 01/ 2026 02 035
Date of Issue : 24 JANUARY 2025 3.1 National Institute of Metrology (Thailand). = =
32 Thailand Tastitte of Scientifc and Technological Rescarch (TISTR). - =
Calibrated by : Nathakon Pisutpaisan

7o L

( Thanakul Petchurai )

d ISO/IEC 17025 standard, may not

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

= LS




SITHIPORN, SITHIPORN ASSOCIATES SITHIPORN ) SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
N Cert. No. : ACL25074 Cert. No. : ACL25074
Cert.No. & ACL2504 JobNo. : VCESACO0S9 JobNo. : VCESACH0SS
JobNo. : VCESAC0059 :
Page  : dors Fages : Sof$ Pages  : Gof8
4 Eloctrical signal tests of froquency weightings 7. Level linearity on the reference level range
‘Result of calibratios Weighting network response with relative to 1 kHz,
. . Anticipated | Measured | Deviated | Acceptance
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Bt
Refereace Measured “Acceptance (Hz) Flat Coweight | Acweight Acceptance (dB) (dB) (aB) (aB)
Acoustic Signal Value | Deviation Limit Limits 137.0 137.0 00 +11
(a8) (aB) ) (aB) ] 00 01 00 20 1360 1360 00 a1
939 (93.94) 939 0.0 03 125 0.0 0.0 0.0 1.5 1350 135.0 00 £1.1
250 00 00 00 15 1340 1340 00 11
2. Self-generated noise 500 00 00 0.1 15 1330 1329 0.1 =11
2.1 Normal test 1000 00 00 00 +1.0 1320 1319 0L 211
200 0 0 00 =0 1310 1309 01 =11
B T T
8000 0.0 0.1 0.1 5.0 — - >
1190 1190 00 11
22 at devi 5. Frequency and time weightings at 1 kHz 1140 114.0 0.0 11
- ohtie 109.0 109.0 00 *1.1
5.1 Frequency weightings at 1 kH:
Weighting, s i 104.0 104.0 00 *1.1
(dB) Anticipated | Measured | Deviated | Acceptance 9.0 99.0 00 +11
31 Frequency Value Value Value Limits 9.0 940 00 11
192 Weighting (dB) (dB) (dB) (dB) 890 89.0 0.0 +1.1
249 A~ weight 940 %0 00 02 840 840 00 S
C- weight 94.0 940 00 +02 790 790 00 Sl
3. Acoustical signal tests of frequency weightings Fiat T %0 00 202 740 740 00 +11
Meter free-ficld acoustic response at a level of 84 dB = - 69.0 69.0 00 +11
Froquency 52 Time weighting at 1 kHz 640 610 00 11
(Hz) Acceptance. 590 59.0 0.0 *1.1
Flat C-weight A-weight Limits Anticipated Measured Deviated Acceptance 54.0 54.0 00 11
= o %] o 15 Fmt}wfcy Value Value Value Limits 49.0 49.0 0.0 11
1000 00 00 00 =10 Weighting (dB) (dB) (aB) (@) 440 440 00 *11
8000 0.0 00 00 5.0 Fast 94.0 94.0 0.0 +0.1 39.0 39.0 00 =11
Slow 94.0 94.0 00 +0.1 240 2y 0L L1l
Leg 940 %0 00 01 300, 0L L =L1
290 291 01 =11
6. Long. 28.0 28.1 0.1 *1.1
SLM Display | SLM Display | Doviated | Acceptance 270 271 01 11
Frequency atinitial at final Value Limits 260 262 02 £1.1
Weighting (dB) (dB) (dB) (d8) 258, 252 02 211
= Ll re 1w T o T o T oo bpre o8
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN ) SITHIPORN ASSOCIATES SITHIPORN ) SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN)
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY —
TeL46624E/  Emo:cobxationgstnphomcom
Cert. No. : ACL25074 Cert. No. : ACL25073
Job No. : VC68AC0059 Pages lof8
Pages  : Tof8 . . .
10 Peak C sound evel Calibration Certificate
o Number of cycle Anticipated | Measured | Deviated | Acceptance Equipment : SOUND LEVEL METER
8. Level linearity including the level range control in Value | Value, Lepeak | Value Limits Manufacturer : RION
“Antici M Deviated (: signal (n;’:; (l ::0) (:Bu ) ( :;Hul Model NL-42/ Microphone UC-52 / Preamplifier NH-24.
tinuous
Ran Val Val Val X X X .
ge lue. lue lue One 1334 1334 00 3.0 Serial No.: 01222716/ 143832 /22763
(a8) (a8) (dB) 1D No.: RYG_FS0020
130 940 94.0 0.0 Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
p— v Doviated | Accept test signal (dB) (a8) (aB) (aB) Condition As Found : Goop
g || vae | e | e T T S P
(dB) (dB) (dB) (dB) Neoat w"k T e =5 &2‘0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
130 290 291 o1 1 D - : : 2 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
11. Overload indication BANGKOK, 10250 THAILAND.
9. Tone burst response
Time ‘Tone burst Anticipated Measured Deviated Acceptance Measured value (dB ) Deviated Acceptance Location : R
| dustion, o | Cye Value Value Value Limits Positve Negative Value Limits Ambient Temperature: ~ (23.0 +3 ) °C | REVIEWBY 5
Weighting (ms) (dB) (dB) (dB) (dB) onc-half cycle | one-halfcycle | (dB) (dB) Pressure : (1013 £3) Pa
025 1 1080 107.9 o1 895 | 895 00 +1.5 Relative Humidity : (500 £20) %
Fast 2 8 117.0 117.0 0.0 APPROVED BY
200 300 1M0 1340 () 2L0, 12. High level stability Received Date : 07 JANUARY 2025
o 2 3 1080 1080 00 Calibration Date 21-23 JANUARY 2025 21/01/ 2026
200 800 127.6 127.6 0.0 SLM Display | SLM Display | Deviated Acceptance Date of Issue : 24 JANUARY 2025 NEXT CAL DATE
025 1 9.0 989 0.1 Frequency at initial at final Value Limits
SEL 2 8 108.0 1080 00 Weighting (dB) (dB) (dB) (dB) Calibrated by : Nathakom Pisutpaisan
200 800 1280 1280 00, 0 A - weight 137.0 1370 00 103
Approved by :
The reported on a standard iplied by coverag k-2 ( Thanakul Petchurai )
or any value i tic idir lavel %
ISOMEC I
End of Calibration Certificate —
other than in full, with the pr Laboratory.
Z AT it
SITHIPORN J SITHIPORN ASSOCIATES SITHIPORN ) SITHIPORN ASSOCIATES SITHIPORN ) SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25073 Cert. Ne. : ACL25073 Cert.No. :  ACL25073
JobNo. : VCESACOSS JobNe. : VCGSAC00Y JobNo. : VCESACO0SY
Pages  : 20f8 Pages  : 3of8 Page @ dofs
‘Calibration Procedure : CP-AC-01
mmary of Measurement Result : Result of calibration :
Calibration Method : 1. Absolute sensitivity
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty |  Maximum-permitted Reference Measured “Accepance
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter uncertainty of Acoustic Signal Value Deviation Limit.
(dB)
Standard Instruments. @ measurement (dB) (a8) (B) (aB) )
each Y cach . M displ 1. Absolute sensitivity 02 NA 939 (93.94) 939 00 403
2. i 02 NA
Condition of this result of calibration : 3. Acoustical signal tests of frequency weightings 2. Self-generated noise
1. Reference Standard Instruments : 125 Hz 03 0.6 2.1 Normal test
Instrument Model Serial No, Cert.No. 1000 Hz 03 06
‘Waveform Generator 33210A MY48017076 EF-0009-24 8000 Hz 03 0.7
Waveform Generator 33518 MY52302742 EF-000724  05-FEB-25 J4. Electrical signal tests of frequency weightings
Digital Multimeter 334614 MY53220104  EELBP21/0267 13-FEB2S For 10 Hz to 4 Kiz 03 06
Digital Multimeter 3461A  MYS12007  EELBP200267 1SFEB2S For > 4 Kz 10 10Kz = 07 22 at ey
Digital Multimeter 344614 MYG60024273  EELBP22/0267 1S-FEB2S For > 10Kz (020 Kz [x) 0 Frequency ‘Weighting
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25 5. Frequency and time weightings at 1 kilz 02 02 Weighting (dB)
Condenser Microphone 4180 2977900 AA-100124  12-FEB25 6. Lons - term siability oL oL A weight 108
Measuring Amplifier NA-42KAL 34560495 AA300124  05-FEB2S - Lovellmcariy on the = o 5 C - weight 67
5 8. Level linearity including the level range control 02 03 L3 25,
N or lo- 02 03 + Acoustioal s _
. 10. Peak C sound level 02 035 weightings
3.1 National Institute of Metrology (Thailand). 11, Ove ndicati 02 025 Meter free-field acoustic response at a level of 84 dB.
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12. High level ity 01 o1 ‘Frequency (dB)
(Hz) o Acceptance
Flat C-weight A-weight -
125 02 02 02 15
1000 06 06 06 +10
8000 -1.0 -10 -1.0 5.0

Sl
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Cert. No. : ACL25073
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Cert. No. : ACL25073

JobNo. : VCGBAC00S9 JobNo. : VC6BACO0S9 JobNo. : VC6BAC0S9
Pages : Sof8 Pages : Gof8 Pages  : Tof8
4. Electrical signal tests of frequency weightings Level linearity on the reference level range
Weighting network response with relative to 1 kHz.
- P, E— Anticipated | Measured Deviated | Acceptance 8. Level linearity including the level range control
roquency iation from various froquency welghting rospouse curve (d5) Value Value Value B
W o e Anticipated | Measured | Deviated | Acceptance
el Flat Coweight | A-weight coeptance aB) aB) (aB) (aB) cipe easn
Limits 0 190D 5 i Range Value Value Value Limits
6 02 02 03 420 136.0 1400 40 *11 (dB) (dB) (dB) (dB)
125 02 02 02 15 1350 1200 50 S 130 940 940 00 1.1
250 01 01 01 515 1340 1400 60 E11
1330 1331 01 11
500 01 o1 o1 15 Auticipated | Measured | Deviated | Acceptance
1000 M 0 o1 20 1320 132.1 01 11
- d Range Value Value Value Limits
2000 00 00 00 20 £ 1K) ) (0] EXH] . (am Cam () )
o L L] =4 :i:‘g :Z::) g.(‘l : :: 130 290 292 02
X X X Y : 11
8000 o1 Y Y =, 2
CJ L 2 1190 1191 [ 11
5. Frequency and time weightings at 1 kHz 1140 1141 0.1 *11 Tone burst response
i X 1090 1090 00 11 = >
5.1 Frequency weightings at 1 kilz o ot ot — Time | Tone burst Anticipated | Measured | Devialed | Acceptance
Anticipated | Measured | Doviated | Accoptance 990 991 o1 11 Weight doration, Tb | - Cycle Value Value Value Limits
Frequency Value Value Value Limits 940 94.0 00 S11 cighing | (ms) (dB) (4B) (48) (4)
Weighting (B) (aB) (aB) (aB) 30 9.0 00 I 025 1 1080 1079 01 15550
A weight 940 940 00 +02 840 810 00 =11 Fast 2 8 1170 170 00 10525
Cweight S0, S50 ) =~ 790 790 00 +11 200 800 1320 1341 o1 10
Flat 94.0 94.0 00 02 740 740 00 *11 Slow 2 8 108.0 1080 00 15550
60 L] (] E11 200 800 127.6 1276 00 +1.0
5.2 Time weighting at 1 kitz 40 X0 ) 2LL 025 1 990 %9 01 5550
e v T oo T o 390 :g "'g =L SEL 2 3 108.0 108.0 00 10525
tic ‘ cceptance 540 X [X 11
e o e > 200 800 1280 1280 00 +10
Frequency Value Value Value Limits 49.0 490 0.0 1.1
Weighting (aB) (aB) (aB) (a8) 440 240 00 PN
Fast 940 94.0 00 +0.1 390 390 00 £11
Slow 940 940 00 =01 340 340, 90 =
X X X X
Leq 9.0 940 00 0.1 300 0. C =L1
290 291 01 11
6. Long 280 282 02 +11
SLM Display | SLM Display | Deviated | Acceptance 270 271 01 +11
Frequency at final Vahe Limils 260 262 02 111
Weighting (4B) (aB) (aB) 250 253 03 11
A - weight 94.0 0.0 +03 | m
> Ve W‘- -
INNOVATIVE INSTRUMENT CALIBRATION LAR i, INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE. SN INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE. AJAB
SITHIPOR N/ SITHIPORN ASSOCIATES 713900 11,501 SUNTINAKORN 11 TAMBON BANG KAED. ocRA 7139 MOO 11501 SUNTINAKORN 11 TANIBON BANG KAEO. JANAB
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10840 THAILAN P AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10840 THAILAN ACCREDITED
N
associates CALIBRATION LABORATORY THL (@216 A (002116710 U TEL: (600211658601 FAX. 60021167140 o
" hoenizn
Certificate of Calibration HRINRS & vstiellk
Cert. No. : ACL25073 o ReqetNo : Req 20250603
e cecws x LS Labor Thnd Co, L CentiateNo 25-SLAFII L tdeation 2 he
Pages  : Sof8 N TLALS Cikorcey Gty Bl AR, UUC Seting Nominal Before Adjust Aer Adjust ‘Acceptance
10. Peak C sound level Adiress 104 Soi Phathnskan 40, Phaanakan Road, Sesn g, Bngkok 0250 RequstNo: Reg 20250603
TASIACIN | Lea | WC | ERR | e | ERR ume | Reur
e — e = e v o G b CatraorSenng._ | (a) @ | n an | @ (sam) [
o an 10001179400 106 0 o0 | o oot o2 o0 s
. o[ Value, Lopesk | Value Links Messurement Sound Leve Mter Microphone Class: 2
test signal (dB) (dB) (dB) (dB) Note:  Model NC-75, SN. 35002736
Continuous 1300 1300 00 130 il B MM R
One 1334 1334 00 530 Model Micophane SN 143841
Seral Number Premplifier Model: NH-24 2. Self-generated noise, Microphone installt
Number of cycle Anticipated | Measured | Deviated | Acceptance w RYG S0z Presmplier SN: 22770 UUGSating .
in Value Value Value Limits Resoluon s @ stnen St - Used k]
test signal (aB) (aB) (aB) (aB) e T UUC Weghting an )
Continuous 1330 1329 0.1 20 e wviwny 7 T 7. A 154 o010
Positive half cycle 1354 135.1 03 320 T BIGEG
= iy + S0%i1 420 %Rt ¥ ise, Mi
Negative half cycle 1354 135.1 03 20 amovion ==FIE 3. Self-generated placed by
Duomeric Presre ¢ 100310 10000 UUC sring il
11. Overload indication Ressived Dot 6 Marh 2025 oo 1903126 FAST /30130
Caliaed Date + 19 March 2025 UUC Weighing @n) (4
Measured value (dB) Devisted | Acceptance e — % 122 010
Positive Negative Value Limits Locatonof albration ¢ Lab Acoustic e 166 o010,
onchalfcycle | onchalfcycle | (dB) (aB) Reterence Standard 7 ot o
X o1 415 men | boa | o = T Dwaim | e |
4 ic signal test of frequency weightings (Without Windscreen)
T T TR R T wegtng ___ —
5 . o trom various Frequency p—
12. High level sability [ retosommr | s | e | o1 | vsoweens | ko | e sng [R—
" Welghing Respone curve [T -
. 5 2 FAST 00 X 3 T
SLM Display | SLM Display | Deviated
o o - STDSenng ) n ) - il
Frequency atfinal Value
st o o5 s ow i [
Weighting (4B) (aB) (aB)
o001tz 0 00 00 o0 [ P
A-welht 110 L) =02, oot o o1 o1 oo 0 P
e Approveaty: Moy T ™ BTy Ty I 0 =

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

or any value

lavel of confidence of i 3

End of Calibration Certificate

T

e Noppadon Lungart

Service Calibration Engincer

M. Pacit Mathavomn
Calibration Engineer Supervisor
19 March 2025
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO. LTD, HEAD OFFICE

7139 MOO 1. SO1 SUNTINAKORN 11 TAMBON BANG KAO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10840 THAILAN

TEL (60021165360 FAX: (6602116710 %, AL o TEL (60021165360 FAX: (6602116710 AL o TEL (60021165360 FAX: (6602116710 AL o
R R R
o377 o 477 o577
CanifiaeNo © 25SLMI CanifiaeNo © 25SLMI CanifiaeNo © 25SLMI
RequestNo ¢ Reg 20250603 RequestNo ¢ Reg 20250603 RequestNo ¢ Reg 20250603
7.Long
s test of requency weightings, with relative to 1 kHz UUC Settog Y
UUC Setting Dot o vt Freqwney [ dcptnee e e UG Seting s Messured e
7 i e curve Resat 2 l
FAST 30130 Walghting Respor Limit v o FAST/A ReF we | e it | Rewt
STD Setting A @B Z (dB) (+dB) (+dB) Initial 4o UUC Range (@B) (dB) (B) (+dB) (+dB)
e o1 o0 00 20 P 50 27 02 L1 Puss
Finl [ 130 030
25112 o 0 - i« ~
s 1 0 o 15 P o P i [ o0 0 =
25017 00 00 00 15 P
— = = — = = - T — 10. Tone burst response.
= UUC Setting Anticipated Deviation pros—— UUCS=tng sm Mensured Alciptined
1000z 00 00 00 - N 0 unchar o u
o 10 Pa e Gxp o | a5 R . A0 Tonchurst | Ret e R Limt Reat
20001t 00 o 00 20 i = o ey pa i) s UUC Time Respone ) ) an @ (zamy Gan
000z o0 00 00 0 P s [0 s u i P e 260 | 261 w1 10 Pass
e W 5 G 7 ) i [ o w " s Fast 2 wo | w0 o0 025 | e
wo 5 0 w W s 03 o | w9 o 1550 | e
160001t 13 13 00 SN [ e
i [ 210 @ u P 0 s | s 00 [0 P
Stow o
& - o 19 1190 w |1 P > w00 | 1000 00 050 | bas
UUC Setting ST Measured. Acceptance o L 0 L M i 200 1200 1200 00 1.0 Pass.
FAST/30-130 REF wue ERR. Limit Result il 1 il L1 H e SEL. 2 100.0 1000 00 410,25 Pass.
o0 o Toro w i P
UUC Weighting ) [ (am an 025 S0 ED o1 S0 | s
»w » w0 w i P
7 [ o0 020 buss
g o e w 0 e 11. Peak C Sound level
< 1608 1180 2] L 020 Pass 00 » 0 w m s UUC Setting Anticipated Measured. Arccptmnce.
2 1400 140 00 020 Pass 00 M o w0 & 1 Pass FAST/C/55-141 REF e ERR 4 Limit. Result.
79.00 » 0 o : u hined STD Sctting (B) (dB) (dB). (£dB) (+dB)
UUC Settng s Measured Acceprance
710 " 7o w X Puss Complete cycle 1364 1355 060 30 Pass
3013074 ReF we | e it | Rest
i) - L] “ L) Pes Posiive hall eyele 1354 52 020 020 20 Pass
g ) +an ~an 0 0 -
- o) L sy Lo L s i e Negative half cycle 1354 135. -0.20 20 Pass
Yot e | o 00 o0 Pasit 5900 B} EN w 1 Puss
Stow waw | a0 00 020 o0 Passt s s s w i s
Leq 11400 1140 00 0.10 Pass| . A i) L) u i
o .. o w || P
o0 » o w i P
B o o w n P
e » B o i s
B B 200 w i Puss
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO. LTD, HEAD OFFICE
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. LTD, HEAD OFFICE

7139 MOO 1. SO1 SUNTINAKORN 11 TAMBON BANG KAO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10840 THAILAN

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CO. LTD, HEAD OFFICE.

7159 MOO 13,501 SUNTINAKORN 11 TAMBON BANG KAEO.
10580 THATLANE

TEL: (600211653601 FAX: (66021167140 AT CABoRATORY TEL: (660211655601 FAX: (66021167140
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e
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prai prai
12,
e ikl by i
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e
=
T 5t
Fail' Ho
= =
-
Vicsws e ]
T IS Urer b
STD Seting ) I ="
et D 0t ot e | ] ™
= B
s
oa
Lower limit
‘Maximum-permitted End of Certificate
—
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N T ) s
R =3
e oy Sow

Aceepnce it 200 s pemted Usceiny wa EC 6167213013

VDS SLAO Rt e e $624

VDS SLAO Rt e e $624

Certificate of Calibration

Customer
Name ALS Laboratory Group Thailand Co., Lid Certificate No : 25-ACT-010
Address 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Request No : Req-2025-0091

Bangkok 10250

Unit Under Calibration Details

Messurementtem  : Acoustc Calibrator Chs: 1
Manufocturer RION Range : 94,45 / 1000 iz
Model e Insrument St : Used
Seral Number i
» RYG_Fs0213

weviewsy | Jamdone 7
Calibration Environment and Details
Temperature: (2322°C) - SFW
Humidity (5020 %RH ) "
Barometric Pressure (1013 £10.0hPa) \extcaoure 16101726

Received Date 15 January 2025

Calibration Date 16 January 2025
Location of Calibration : LAB 1 Acoustic

Calibration Procedure  In-house method CP-ACT-02 based on [EC 60942:2017 Electroacousties - Sound calibrators

Reference Standard Model Serial Number | Traceable Due Calibration
Sound Calibrator SV35A 55079 EEL 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceabi Thi ceability national standard, and to the

realization of the interational System of Units (S1)

Note

iy is based on plicd by the Coverage Factor k =2, providing a level of

confidence approximately 95 %.

Calibrated By : e

Mr. Noppadon  Luangart

Approved By : My
i Pacit Moo
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 16 January 2025

FMT08.ACT02 Rew 3 s dte5/612¢

INNOVATIVE INSTRUMENT CALIRRATION AR O,
U,
VATIVE INSTRUMENT CO. LTD, HEAD OFFICE

S

7159 MOO 13,501 SUNTINAKORN 11 TAMBON
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILANE

NG KAEO.

INNOVATIVE INSTRUMENT O,
7159 MOO 13,501 SUNTINAKORN 11 TAMBON BANG KAEO.
10580 THATLANT

O, HEAD OFFICE

TEL: (60021635601 FAX: (66021167140 Chnmarg amTon TEL: (600211655601 FAX: (69021167140 B
prse2ors page 3013

Certificate No : 25-ACT-010
Request No : Req-2025-0091

Sound pressure level Calibration Results : Without Adjustment

Calibration Range | wWithout Adjustment (@5) Ndjstment () Uncertainty | Acceptance it
B Sewred | Dot v | eaied | peetvae | (sam | cuss1csam | "
9448 /1000 Hr sl | on - 013 025 Pass
Frequency of Sound pressure level
Calibration Range | Without Adjustment Adjustment Uncertalaty | Acceptance it
i) [ vevintea [ peted | x| cusiam o
4dn/ 10001z | 1000.00 000 - - ool 070 Pass
“Total Harmonic Distortion plus Noise of Sound pressure level (THDYN %)
Calibration Range | Without Adjustment Adjustment Uncertatnty | Acceptance it
) Measured (%) Measured (%) G | camien |
9448 /1000 117 121 - 040 25 Pass
Note:
Mavimom-permitted
Function
Uncertainty of measurcment
Sound pressure level 01508
Frequency 020%
Totl distortion-noise 050%

Aceptsncs it vas IECE0942201 Clss |
Th calbrationresls exche e salibrorpesre orsction

~The calbeuion sl excle the mictoplons volumscomcion

Certificate No : 25-ACT-010
Request No : Req-2025-0091

Decision Rl for Statements of Conformity

of Complisce withSpcication s llowing i, s serens

il = Howeser,

Upper fmit
I 1
Messid i o
95% oxpanded uncerainty -
= Nominal
Lower it

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

‘a51-451 Sirinthorn Roa, Bangburmru, Bangplud, Bangkak: 10700 Thallond
ToL48824338331  Emal:calbration@sitiphom.com

SITHIPORN)

associates

Cert. No. : ACL24304
Pages Tofg

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION

Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial Ne 00873057 /171591 /73333

D No.: RYG_FS0381

Condition As Found : GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

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

Customer :

Location : -
Ambient Temperature: (230 £3 ) c
Pressure : (1013 £3 ) kPa REVIEW BY Mﬂnz""’
Relative Humidity : (500 £20) %

APPROVED BY "kd‘v.

23 SEPTEMBER 2024
wexr o oue . 4llol47

09 OCTOBER 2024
09 OCTOBER 2024

Received Date :
Calibration Date :
Date of Issue :

Calibrated by : Nathakom Pisutpaisan

Approved by :

«
( Thanakul Petchurai )

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

other than in full, except with the prior written approval of the head of Calibration Laboratory.
08T 0 w0 e 51624 ST ———
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
CALIBRATION LABORATORY SITHIPORN SITHIPORN) CALIBRATION LABORATORY SITHIPORN,
Jplud, Bangkok, 10700 Thailond associates Bar 1, Bangkok, 10700 Thailand associates a5t-451/1 Sirinthon Road, Bangbumru, Bangplud, Bangkok 10700 Thailand associates
Tol 46624338331 Email:calibration@sithiphomaom cT i Tol 46624338331 Emai: calbration@sihiphorncom i ToL+6624338331  Emal:calibration@sithiphorncom CrGaid
Cert. No. : ACL24304 Cat-NospACIIL Cert.No. : ACL24304
JobNo. : VC67ACO164 JobNe.; £VCETACHGH JobNo. : VCGTACOIGH
Pages  : 20f8 Pages @ 30f8 :
Calibration Procedure : cp-acol e 2
Summary of Measurement Result ; Result of calibration :
ration Method : 1. Absolute sensitivity
“This equi dibrated by 61672
cauipmentvas calibrated by fllow on 1EC-61672:3 (2013)Standardforsound leve meter (SLM). Uncertainty | Maximum-permitted Reference Measured Acceptance
“The SLM had tests to Acoustcal and Electrical signal tests of fieq ighting Reference Parameter uncertainty of Acoustic Signal Value jat imi
Standard Instruments. s (aB) (aB)
each items y ion of each also with SLM's display. 1. Absolute sensitivity 02 NA 93.9.(93.94) 99
2. Self-generated noise 02 NA
Condition of this result of calibration : 3. Acoustial signal tests of frequency 2. Self-generated noise
1. Reference Standard Instruments. 125 Hz 03 06 2.1 Normal test
Instrument Model Serial No. Cert. No. Due Date 1000 Hz 03 06 Measured Value
Waveform Generator 332108 MY45017076 EF-000924  0SFEB-25 8000 Hz 03 07 (aB)
Waveform Generator 335118 MY52302742 EF-000724  05FEB-2S 4. Electrical signal tests of frequency weightings
Digital Multimeter 334614 MY53220104  EELBP21/0267 13-FEB2S For 10 Hzt0 4 kHz 03 06
Digital Multimeter 334614 MYS322007  EELBP20/0267 15-FEB-2S A NG RS m o 2.2 The microphone of the sound level meter was replaced by electrcal signal input device.
Digital Multimeter 344614 MY60024273  EEL.BP 22/0267 15-FEB-25 For > 10 kHz to 20 kHz 03 10 Frequency Weighting
Programmable Atenustor MAT-1070 62100114 EF-000824  0SFEB-2S 5 Fromency wol e weightiogeat] Kz 2 02 Weighting (aB)
;ondmw M.cn;.:_hm 4180 ;957;;005 AAI001-24  12-FEB2S 6. Long - term suabilty o1 o1 A~ weight 134
easuring Amplifier NA-42KAI o AA3001-24  O0SFEB-2S 7. Lovel Todrity o the rsmace Vovel range 5 ) - weight 193
e Flat 250
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated tem only. 8. Lovel lincarlty including th level range control i =
3. Thi s traceable to the internati it maintained at 2-Tohe bork 1o oute L !
i o Py 10. Peak C sound level 02 035 i ,;':E,;S e w‘":'""l"m &
: . i eter free-feld acoust t
aons st of Metlogy (Thalnd), ) oS i = = acoustic response ata level o
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 2. High lovel sabily o1 i Frequency rom various frequency weighting response curve (dB)
L Flat Cweight | A-weight e
Limits
125 03 04 04 15
1000 o1 o1 o1 10
5000 K] 12 12 50

>z 2l

bl




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

454811 irinthorn Road, Bangburmry, Bangplud, Bangkok. 10700 Thailand
Tol+6624338331  Email:colibration@sithiphorn.com

SITHIPORN)
associates
Wsesis uzs
causmaTION 0394

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN)

associates

Ba Jkok 10700 Thailand
mail: calbration@sithiphorncom NSCTITS 17025
Brckiociong CausRATION 0354

Tol 466 2433 8331

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

associates

Jul, Bangkok 10700 Thaland

Email: calibration@sithiphorncom NSCTITS 17025

Tol.+66 2433 8331

Cert. No. : ACL24304
JobNo. : VC67AC0164
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4 Electrical signal tess of frequency weightings Eee ioats
Weighting network res with redative fo i kit 7. Level linearity on the reference level range
= = 8. Level linearity including the level range control
Frequency. Dx from various freq Anticipated | Measured Deviated | Acceptance e ¥ & ©
CHe) Flat Coweight |  A-weight “:""" < Value Value Value Limits Anticipated | Measured | Deviated | Acceptance
3 00 00 00 ,“;:s (dB) (aB) (aB) (aB) Range Value Value Value L
= o i s = 1370 1570 00 11 (a8) (a8) (aB) (aB)
: : L : 1360 1360 00 S0
250 o1 00 00 5 130 94.0 94.0 0.0 .1
— - = 135.0 1350 0.0 £11
500 g0 o 00 k) 1340 1340 00 =11 — -
1000 00 00 00 +1.0 15340 550 50 e Anticipated | Measured | Deviated | Acceptance
2000 00 0.1 00 2.0 1320 132.0 00 FER? Range Value Value Value Limits
4000 00 00 0.0 30 131.0 1310 0.0 £1.1 (dB) (dB) (dB) (dB)
8000 0.0 0.1 0.1 5.0 129.0 129.0 0.0 £11 130 30.0 30.1 0.1 L1
124.0 1240 0.0 11
119.0 119.0 0.0 11
5. Frequency and time weightings at 1 kHz 1140 1140 00 11 Sy Bret eapoos
5.1 Frequency weightings at | kHz 109.0 109.0 0.0 =11 : el
= : 1040 1040 00 i Time “Tone burst Anticipated | Measured | Deviated | Acceptance
S Anticipated | Measured | ‘Deviated | Acceptance 99.0 99.0 00 1l duration, Tb | Cycle Value Value Value Limits
wm? Y Value Value Value Limits 940 940 00 Ll Weighting (ms) (dB) (dB) (dB) (dB)
= LB .71 LE) () 59,0 9.0 00 10 025 1 1080 1079 01
A- wefahl 940 940 00 £02 84.0 84.0 00 £L1 Fast B 8 1170 117.0 00
- weight 940 940 00 202 790 790 00 il F e T R W
Flat 94.0 94.0 00 +02 740 74.0 00 FST] 5 A T TG T
9.0 9.0 00 S0 Slow - = >
5.2 Time weighting at 1 kHz 50 7T 00 S 200 800 127.6 127.6 0.0
59.0 590 00 P3N 025 1 99.0 98.9 0.1
ol e = 7 - - SEL 2 8 1080 1080 00
Frequency Value Value 540 540 0.0 411
N 2 .( . .
Weighting (aB) (dB) 490 490 0.0 E11 00 800 128.0 1281 01
Fast 94.0 0.0 440 440 0.0 L1
Slow 94.0 0.0 39.0 39.0 0.0 £1.1
340 34.0 0.0 11
94.0 00
L] 30.0 30.1 0.1 11
S— m e T w |
SLM Display | SLM Display | Deviated | Acceptance T i o TR
Frequency atinitial at final Value Limits 260 e o =%
Weighting (B) (4B) (4B) (B) 50 5% o i
A-weight 940 4.1 o1 103 W‘_ =4 4 1 W
5 % < = f
-
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10. Peak C sound level
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Number of cycle Anticipated | Measured Deviaied | Acceptance
in Value | Value, Lepeak [ Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 1330 00 3.0
One 1364 1359 05 3.0
‘Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
st signal (dB) (aB) (dB) (dB)
Continuous 1330 1331 0.1 20
Positive half cycle 1354 1352 02 20
Negative half cycle 1354 1352 02 20
11. Overload indication
Measured value (dB ) Deviated | Acceptance
Positive Negative Value Limits
one-halfcycle | one-halfeycle | (dB) (dB)
896 | sos o1 15
12. High level stability
SLM Display | Deviated | Acceptance
Frequency at final Value Limits
Weighting (dB) (aB) (dB)
A - weight 137.0 00 203
‘The reported uncertainty i p "
orany i i iding a lavel of

————  Endof Calibration Certifieate
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

NL42 / Microphone UC-52 / Preamplifier NH-24
00709746/ 187332 /01297

RYG FS0491
Condition As Found : Goop
Customer : /ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : -
Ambieat Temperature (22023) °c REVIEW BY *S;t Sy
Pressure : (1013 £3) kPa
Relative Humidity : (500220) %
APPROVED BY
Received Date : 14 JANUARY 2025
Calibration Date 27-29 JANUARY 2025 NEXT CAL DATE. 26/ 01/ 2026
Date of Issue : 30 JANUARY 2025
Calibrated by : Nathakom Pisupaisan
Approved by :

( Thanakul Petchurai )

is issued i i i ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

Cert. No. : ACL25106
JobNo. : VC6SACO064
Pages  : 20f8

Calibration Procedure : CP-AC01

Calibration Method :

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

‘The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference
Standard Instruments.

of cach items y don of cach i also with SLM's displ:
Condition of this result of calibration :
1. Reference Standard Instrument
Instrument Model Serial No. CertNo.  DueDate
Waveform Generator 332104 MY45017076 EF-000924  05FEB25
Waveform Generator 335118 MY52302742
Digital Multimeter 334614 MY53220104
Digital Multimeter 334614 MY53220076
Digital Multimeter 344614 MY60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA42KAI 34560495 AA300124  0SFEB2S
2. This result of calibration h Pl ibration for th
3. This certficate i international system of

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institutc of Scientific and Technological Rescarch (TISTR).
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associates- CALIBRATION LABORATORY associates —~ CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25106 Cert. No. : ACL25106
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4. Electrical signal tests of frequency weightings
Summary of Measurement Resaulf Weighting network response with relative to 1 kiiz.
Frquency Deviation 7 i
He
Uncertalaty | Masimum-permiticd Refereace Measured “Accoptacs (Hz) Flat Ceweight | A-weight Acceptance
Parameter a» uncertaiaty of Acoustic Sigoal Valie | Deviaton |  Limit Limin
(a8) ) (a8) (aB) C] 2 04 AL 220
1. Absolute sensitivity 02 NA 5399359 559 o T 125 0.1 00 -01 15
2. Self-generated noise 02 NA 250 00 00 01 s
3. Acoustical signal tess of frequency weightings 2. Selfgenerated noise 500 00 00 0.1 15
125 Hz 03 06 2.1 Normal test 1000 00 00 00 1.0
1000 Hiz 03 [ 2000 00 00 00 420
8000 Fiz 03 07 M an ;"’"‘ 4000 00 00 00 30
4 Blectrical signal tests of frequency weightings 8000 00 00 01 50
For 10 Hzto 4 kHz 03 06 5. Froquency and thme welghtiogs at 1 kfiz
For>4 kHzto 10 kHz 03 07 22 the sound
5.1 Frequency wei 1 iz
For > 10 kilz to 20 kHz. 03 10 Froquency Weighting v velghing o
5. Frequency and time weightings at 1 kHz 02 02 ‘Weighting (dB) 5 Anticipated |  Measured Deviated | Acceptance
6. Long - term stability 0.1 0.1 A -weight T4 ‘“"‘IW Value Value Value Limits
7. Level lincarity on the reference level range 02 03 C-weight 200 Weighting (dB) (dB) (dB) (dB)
8. Level linearity including the level range control 02 03 Flat 255 A - weight 94.0 94.0 0.0 02
5. 02 03 C- weight 940 940 00 +02
10. Peak C sound level 02 035 3. Acoustical signal tests of frequency weightings Flat 940 940 00 +02
11, Overload indication. 02 025 Mter froe-fcld acoustic response at  lovel of 84 4B
12. High level sability [ o1 TFroquency || Deviation from various y weighti @B) 52 Time weighting at | kitz
(Hz) ‘Acceptance Anticipated | Measured | Deviated | Acceptance
Flat Cweiy Acweiy
o - Limits Frequency Value Value Value Limits
125 03 03 03 15 Weighting (aB) (aB) (a8) (aB)
1000 (5 o2 oz =10 Fast 940 940 00 +0.1
00 2 2l 2l 259 Slow 940 940 00 +01
Leg 940 940 00 +01
6. Loug - term stability
SLM Display | SLM Display | Deviated | Acocptance
Frequency at initial at final Value Limits
Weighting (a8) (dB) (@) (4B)
A~ weight 940 940 00 +03

s Aol
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7. Level linearity on the reference level range

Measured | Deviated
Value Value
(dB) (dB)
137.0 00
1360 00
5.0 00
. 00
X 0.1
X 0.1
01
129, 00
124 00
1190 00
1140 X
109.0 X
04.0 X
9.0
94.0
9.0 00
81.0 00
790 0.
74.0 0.
690 0.
64 0
59 X
54 0
49 0
440 0
9.0 [X
34.0 00
.0
X X 0
28, z 0.1
27.0 X 0.1
260 260 00 £11
250 250 00 411

Cert. No. : ACL25106
JobNo. : VC68AC0064
Pages : 7of8

8. Level linearity including the level range control

Anticipated | Measured | Deviated | Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 940 94.0 00 £1.1

Anticipated | Measured | Deviated | Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 290 29.0 0.0 +1.1

Time ‘Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value
Weighting | (ms) (dB) (dB) (aB)
025 1 108.0 107.9 01
Fast 2 8 117.0 117.0 0.0
200 800 134.0 1340 0.0
Slow 2 8 108.0 108.0 0.0
200 800 127.6 1276 0.0
025 1 9.0 989 0.1
SEL. 2 8 108.0 108.0 0.0

200 300 1280 1280 00 +10

10. Peak C sound level

‘Number of cycle Anticipated | Measured Deviated
in Value | Value, Lopeak | Value
test signal (dB) (dB) (dB)
Continuous 1300 130.0 00
One 1334 1334 00
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 1330 1330 00 2.0
Positive half cycle 1354 1351 03 320
Negative half cycle 1354 135.1 03 20

11. Overload indication

Measured value ( dB ) Acceptance
Positive Negative Value Limits
onc-half cycle | one-half cycle (daB) (dB)
895 | 895 0.0 415
12. High level stability
SLM Display | SUM Display | Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A~ weight 1370 1370 00 203

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

orany

End of Calibration Certificate
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Calibration Certificate Calibration Procedure:  CP-AC1
Summary of Measurement Result :
uipment : SOUND LEVEL METER
;q pr - HGH Calibration Method :
(anufacturer :
N . This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty | Maximum-permitted
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24 B
ial N 00873109/ 171842 /73485 The SLM hind tess'to Accustical #nd. tests of frequency weighting wit i Reference L (@8) uncertainty of
Serial No.: o Standard Instruments. measurement (4B)
1D No.: 'G_FS0384 A each and also with SLM's display. 1. Absolute sensitivity 02 NA
2. Self-generated noise 02 NA
Condition of this result of calibration : 3. Acoustical signal tess of frequency weightings
Condition As Found : Goop LS i 1251z 03 06
Instrument Model Serial No. Cert.No.  DueDate 10001z 03 o8
Cusomr A8 EASORATORY XD AW Oy e SN wvawe  meowss s oo 5 o
. . ‘Waveform Generator 335118 MY52302742 EF-0007-24  0S-FEB-25 [4. Electrical signal tests of frequency wei
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, 5 -
Digital Multimeter 34614 MYS3220104  EELBP21/0267 13-FEB25 For 10 Hz o 4 kHz, 03 [
BANGKOK, 10250 THAILAND. gt
Digital Multimeter 34614 MY53220076  EELBP20/0267 15-FEB-25 For>4kHz to 10 kHz 03 07
Lot Digital Multimeter 34461A MY60024273  EELBP22/0267 15-FEB25 For > 10 kHz 10 20 kHz 03 10
" et on:r Cmoes) “C Programmable Attenuator MAT-1070 62100114 EF-0008:24  05-FEB25 5. Frequency and time weightings at | kHz 02 02
mblent Temperatire: ( m'] 323 5 REVIEWBY . Condenser Microphone 4180 2977900 AA-1001-24  12-FEB25 6. Long - term stability o1 o1
Aol g 2 Measuring Amplifier NA-2KAL 34560495 AAB001-24  05FEB25 7. Lovel Tnarity on tho refbrenco lovel age 02 03
Relative Humidity : (500 +20) % R
AP . 3. Level lincarity including the level range control 02 03
2. This result of calibration was found date and pl ion for this calibrated item only.
Received Date : 23 SEPTEMBER 2024 NEXT CAL. DATE e —— o 4 - Sem— : 9. Tone burst response 02 03
Calibration Date : 09 OCTOBER 2024 R A ILos e uadis Lo 035
Date of Issue : 09 OCTOBER 2024 .1 National Institute of Metrology (Thailand). 11. Overload indication 02 025
3.2 Thailand Instiute of Scientific and Technological Research (TISTR). 12, High lovel stability 01 o1
Calibrated by : Nathakorn Pisutpaisan
Approved by
( Thanakul Petchurai )
i certifcate s issued i wi ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Tol 46624338331 Emal: callbration@sithiphorcom NS 7025 Tol 46624338331 Emil:callbration@sithiphormcom ecTsims s Tol 46624338331 Emailcallbration@sithiphorncom s as
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Result of calibration ;.

1. Absolute sensit

ity

Reference Measured
Acoustic Signal Value Deviation
(dB) (dB) (dB) (dB)
93.9.(93.94) 939 00 403

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

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

Frequency Weighting

Weighting (aB)

A~ weight [E)

C - weight 198
Flat 251

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

Ty | DA RS o
B [T g | acveig | A
Limis
125 04 05 0.5 +1.5
1000 00 00 0.0 +1.0
8000 -4 -1.3 13 5.0

Cert. No. : ACL24305
JobNo. : VCETACO164
Pages @ Sof8

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

Froquency Deviation from various freq
Lo Flat Coweight | A-weight Ao
Linits
) 00 00 00 20
125 01 o1 00 iis
250 00 00 00 iis
500 00 01 00 515
1000 00 00 00 510
2000 00 01 00 20
4000 00 00 00 30
3000 00 [ 01 50

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

Anicipated | Measured | Deviated | Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 940 940 0.0 02
C - weight 940 940 00 02

Flat 940 940 00 +02

52 Time weighting at | kHz

Anticipated | Measured | Deviated | Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 940 940 00 =01
Stow 930 940 00 =0l
Leg 940 940 00 <01

6. Long- term stability

SLM Display [ SLM Display | Deviated | Acceptance

Frequency atinitial atfinal Value Limits
Weighting (dB) (dB) (dB) (dB)
A~ weight 940 940 00 =03

Cert. No. : ACL24305
Job No. : VC67ACO164
Pages  : Gof8

7. Level linearity on the reference level range

Anticipated | Measured | Deviated | Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
1370 1370 00 £11
1360 1360 00 411
135.0 1350 00 +11
1340 1340 00 £1.1
1330 1330 00 £1.1
132.0 1320 00 +11
1310 1310 00 +1.1
1290 1200 00 £11
1240 1240 0.0 +1.1
1190 1190 0.0 +11
1140 1140 00 *11
109.0 1090 00 +1.1
1040 1040 00 +11
9.0 990 0.0 £11
94.0 94.0 0.0 £11

89.0 89.0 0.0 +11
84.0 84.0 0.0 £11
79.0 79.0 0.0 £11
74.0 74.0 0.0 +11
69.0 69.0 0.0 +11
64.0 64.0 00 £11
59.0 59.0 0.0 £11
540 540 00 +11
490 490 00 +11
440 440 0.0 £11
90 390 00 11
340 340 0.0 £11
300 300 00 £11
2.0 200 0.0 £11
28.0 28.1 0.1 £11
27.0 212 02 £11
260 262 02 £11
250 252 02 £11
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8. Level linearity including the level range control

Anticipated | Measured | Deviated | Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 00 £11

Anticipated | Measured | Deviated | Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 300 30.1 01 £11

9. Tone burst response

Time Tone burst Anticipated | Measured Acceptance
duration, Tb | Cycle Value Value Limits
Weighting (ms) (dB) (dB) (dB)

025 1 108.0 1079 15;-50

Fast 2 s 117.0 117.0 0:25
200 800 1340 134.1 0.1 £1.0

I 2 8 108.0 1080 00 15;-50
200 800 127.6 127.6 00 £1.0

025 1 9.0 98.9 0.1 1.5;5.0

SEL 2 8 1080 108.0 00 X

200 800 1280 128.1 01 £1.0

Cert. No. : ACL24305
JobNo. : VC6TACO164
Pages  : Sof8

10. Peak C sound level
Number of cycle Deviated | Acceptance
in Value Limits
test signal () (aB)
Continuous 00 30
One 02 .0
‘Number of eycle Deviated | Acceptance
in Value Limits
st signal (dB) (dB)
Continuous 00 20
Positive half cycle 1354 1351 03 20
Negative half cycle 1354 135.1 03 220
11. Overload indication
Measured value (dB ) Deviated | Acceptance
Positive Negative Value Limits
onc-halfcycle | one-halfeycle | (dB) (dB)
895 | 896 o1 =15
12. High level stability
SLM Display | SLM Display [ Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A~ weight 1370 137.0 00 203

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

SITHIPORN ASSOCIATES CO.,, LTD. &
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24.
Serial No.: 00900073/ 188466 /01735
D No.: RYG_FS0494
Condition As Found : GooD
Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature: (230 +3 ) c
Pressure : (1013 £3) KPa REVIEW BY SHtS
Relative Humidity : (500 %20) %
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025
Date of Issue : 30 JANUARY 2025 NEXT CAL DATE..28/01/.2026
Calibrated by : Nathakom Pisutpaisan
Approved by :

( Thanakul Petchurai )

S e
ISO/EC 17025 standard, may not be reproduced
End of Calibration Certificate other than in full, except pric tory.
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Calibration Procedure : CP-AC01
Calibration Method :
s equi on IEC 3) Standard for sound (SLM).
‘The SLM had tests to Acoustical i tests of frequency weighting i
Standard Instrumeats.
or y cach Mis displs
Condition of this result of calibration :
1. Reference Standard Instruments :
Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 332104 MY48017076 EF-000924  0SFEB2S
335118 MY52302742 EF-000724  0SFEB2S
33461A MY53220104  EEL.BP21/0267 13-FEB-25
33461A MY53220076  EELBP 200267 15FEB-25
34461A MY60024273  EELBP22/0267 1S-FEB2S
MAT-1070 62100114 EF-0008-24
4180 2977900 AA-1001-24
NA-42KAI 34560495 AA-3001-24
2. Thi ibrati found h place of calibration for this calibrated item onl

3.1 National Institute of Metrology (Thailand).
3.2 Thail i entif e jical Rescarch (TISTR).

7 A

Cert. No. : ACL25109
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Summary of Measurement Result :
Uncertaiaty Maximum-permitted
Parameter . uncertainty of
1. Absolute sensitivity 02 NA
2. Self-generated noise 02 NA
3. Acousticalsignal tests of frequency weightings
125 Hz 03 0.6
1000 Hz 03 06
8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings
For 10Hz to 4 kHz, 03 06

For >4 kHz to 10 kHz 03 (X

For>10kHzt0 20 kHz. 03 10
|5 Frequency and time weightings at 1 kHz 02 02
6. Long - term stability o1 01
[7. Level inearity on the reference level range 02 03
/8. Level linearity including the level range control 02 03
9. Tone burst response 02 03
10. Peak C sound level 02 035
11 Overload indication 02 025
12. Figh level stability [ o1

£ £Hh

Cert.No. :  ACL25109
JobNo. : VCESAC0064
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Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 939 00 403

2. Self-generated noise
2.1 Normal test
Measured Value,
(éB)

222 The mit eplaced t devi
Froquency Weighting
Weighting (aB)
A~ weight 120
C-weight 183

Flat 241

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

m — o "

(1) Flat Coweight | A-weight
125 o1 ol 01
1000 00 00 00
8000 10 10 0

- 24/
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4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)

(Hz) §

Flat Coweight | A-weight -
63 00 01 00 320
125 00 01 01 415
250 00 o1 00 1.5
500 00 o1 00 +1.5
1000 00 00 01 +1.0
2000 01 0.1 00 420
4000 0.1 0.1 00 3.0
5000 0.1 o1 o1 350

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated | Measured | Deviated

Frequency Value Value Value
Weighting (dB) (dB) (dB)
A - weight 94.0 94.0 0.0
C - weight 94.0 94.0 0.0
Flat 94.0 94.0 0.0
5.2 Time weighting at 1 kHz

Aaticipated | Measured | Deviated | Acceptance

Frequency Value Value Value
Weighting (dB) (dB) (dB)

Fast 94.0 94.0 0.0

Slow 94.0 94.0 0.0

Leq 94.0 94.0 0.0

6. Long - term stability
SLM Display | SLM Display | Deviated | Accoptance

Frequency atinitial at final Value Limits
Weighting (aB) (aB) (aB) (dB)
A - weight 94.0 94.1 0.1 403

Cert. No. : ACL25109
JobNo. : VC68AC0064

Pages  : Gof8
7. Level linearity on the reference level range
Aaticipated | Measured | Deviated | Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 00 +11
1360 1360 00 +11
1350 135.0 00 +11
1340 1340 00 +11
133.0 133.0 00 +11
132.0 1320 00 +1.1
1310 1310 00 +11
129.0 1290 00 +11
1240 124.0 00 +11
1190 1190 00 +11
1140 1140 00 +11
109.0 1090 00 +11
1040 104.0 00 +11
99.0 99.0 00 +11
9.0 940 00 +11
890 890 00 +11
840 84.0 00 +11
79.0 790 00 +11
740 740 00 411
69.0 69.0 00 +11
640 64.0 00 +11
59.0 590 00 +11
540 540 00 +1.1
490 49.0 00 A1
440 440 00 +11
390 390 00 +11
340 340 00 +1.1
300 30.1 01 £11
290 2.1 ] +11
280 28.1 [X) E3N)
270 271 [ +11
260 262 02 *11
250 252 02 +11

Cert. No. : ACL25109
Job No. : VC68AC0064
Pages  : Tof$

8. Levellinearity including the level range control

Anticipated | Measured | Deviated | Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 940 940 00 +1.1

Anticipated | Measured | Deviated | Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 290 290 00 +1.1

9. Tone burst response

Time “Tone burst Anticipated Measured Deviated
duration, Tb Cycle Value Value Value
Weightiog | (ms) (dB) () (aB)
025 1 108.0 108.0 0.0
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.1 0.1
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
025 1 9.0 %9 01
SEL. 2 8 108.0 108.0 0.0
200 800 128.0 128.1 0.1

= A
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10. Peak C sound level
Number of cycle Anticipated | Masured | Deviated | Acceptance
in Value | Value, Lepeak [ Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 1300 1300 00 130
One 1334 1333 0.1 3.0
‘Number of cycle Measured | Deviated | A
in Value Value Limits
test signal (dB) (dB) (dB)
Continuous 1330 1330 00 120
Positive half cycle 1354 1351 03 320
Negative half cycle. 1354 135.1 03 20

11. Overload indication

Measured value (dB) Deviated | Acceptance
Positive Negative Value Limits
onc-halfcycle | onc-halfcycle | (dB) (aB)
896 | 895 0.1 15
12. High level stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency atinitial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A~ weight 1370 1370 00 203

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

or any value foll lavel of confidence of i %

End of Calibration Certificate e
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Calibration Certificate
qullpm!nl : SOUND LEVEL METER
Mlnnfxtmrer 2 RION
Model : i
SIS NL-42 / Microphone uc-s2 /Pmampliﬁcr NH-24
S 00597169, 158770 /34370
0.0 RYG_Fs0439
Condition As Found : GOOoD
Customer :
er ALS LABORATORY GROUP (THAILAND) CO., LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHA'ITHANAKAN. KHET SUAN LUANG,
BANGKOK, 10250 THAILAND, '
Location : -
Ambient Temperature : (230+3) ©
Prkss!lrt: (1013 £3 ) kPa
Relative Humidity : (500 +20 ) %
Received Date : 23 SEPTEMBER 2024
Calibration Date : 09 OCTOBER 2024
Date of Issue H 09 OCTOBER 2024
Calibrated by : Nathakom Pisutpaisan
Approved by :

T Atk

( Thanakul Petchurai )

This certificae i issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written g roval of the head of Calibration Laboratory.
r A pr u al Lal

SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN ASSOCIATES CO, LTD.
CALIBRATION LABORATORY

451451/ Sirinthor Road, Ear
Tol.+66 2433 8331

SITHIPORN

'gbumru, Bangplud, Bangkok, 10700 Thailand associates
om

Email: calibration@sithiphorn.c

NSCTSTS 17025
CAuBRATION 0334

Cert. No. : ACL24306
Job No. : VC67ACO164
Calibration Procedure : CP-AC-01 frees s 2o

Calibration Method :
Thisaiis i
T:: Sc:;;pmml was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM),
had tests to Acoustical and Eleetrical sig b
i — :
S o, signaltests of frequency weighting with Ancchoic chamber and Reference

For tests i i
resuls of cach items were made by observation of cach Insiruments display and also with SLM' display

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Serial No, Cert, No, Due Date
Waveform Generator 3%
o G =l MY48017076 EF-000924  05-FEB-25
S B MY52302742 EF-0007-24  05-FEB-25
o e 334614 MYS3220104  EELBP21/0267 13-FEB-25
e 334614 MYS3220076  EELBP20/0267 15-FEB-25
i O Mm«sm MYG0024273  EELBP 2210267 15-FEB.25
e AT-1070 62100114 EF-000824  05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24
Measuring Amplifier NA<2KAI 34560495 AA-3001-24 ol:i:;:

2. This result of calibration was found accurate as shoy

e Wn on date and place of calibration for this calibrated i
3. This cerifcate s raceable to the internatonal syst o

tem of unit maintained at :
3.1 National Institute of Metrology (Thailand),

32 Thailand Insitue of Scientific and Technological Rescarch (TISTR),

z 2 b

SITHIPORN ASSOCIATES CO., LTD.

RY CALIBRATION LABORATORY ITHIPORN
CALIBRATION LABORATORY SITHIPO CALIBRATION LABORATO! SITHIPORN) e
Rt Al L o g s s st ook associates—" 1N W e oo S
ieinthom Road, Bangbumr, Bangplud, Bangkok 10700 Thaland oo y 4% ol mailcalbation mcom =
Tol.#6624338331  Emil:calbration@sithiphoreom s ez TeieAmEs.  Enolcolbie@eliohomnet CAuBRATION 33
CaunTon 3
Cert. No. : ACL24306
Cert. No. : ACL24306 Cert.No. : ACL24306 JobNo. : VCETACO164
ToENG: EVOPALE JobNo. : VCGTACOIGH Pages : Sof§
Pages  : 3ofs Page  : dof8 4. Electrical signal tests of frequency weightings
Weighting network response with reltive o 1 kHz.
Summary of Measurement Result : Result of calibration :
Frequency Deviation from various
1. Absolute sensitivity Acceptance
— ) Flat Coweight | A-weight s
Uncertainty | Maximum permitied Reference Measured “Acceptance Limits
i Deviation | Limit @ 00 00 00 20
S ik Acoustic Signal Value
@) uncertalaty o (aB) (aB) (4B) (aB) 125 00 00 00 +is
1. Absolute sensitivity 02 NA BN 939 00 203 250 00 00 :.: k: j
51
2. Self-generated noise. 02 NA ‘5::9 :‘: :Z o. 5 o
o = 2. Self-generated noise Y X Y X
3. Acoustical signal tests of
coustical signal tesis nl ;:umcy weightings 2.1 Normal test 2000 00 00 00 20
d Hz 03 06 T 4000 00 00 00 30
1000 Hz 03 06 (aB) 5000 00 o1 o1 50
8000 Hz 03 07 s |
4. Electrical signal tests of frequency weightings )
For 10 Hz t0 4 kHz, 03 06 22 i meter ignal input device. 5. Frequency and time weightings at 1 kitz
For>4 kHz (0 10kHz 03 07 Frequency Weighting 5.1 Frequency weightings at 1 kHz
For> 1 o
& = Dz o 20 kite L L0 Weighting (aB) Measured | Deviated | Acceptance
- Frequeny and e weighings 1 iz 02 02 A weight o5 Frequency Value Value Limits
0 Long e ity 01 o1 C-weight 168 Weighting (B) (aB) (aB)
7. Level lincarity on the reference level range. 02 03 Flat 4 = 1) % 05
8. Lovel linearty including the level range control 02 03 C-weight 940 00 02
9. Tone burs response 02 03 3. Acoustical signal tests of frequency weightings it %10 00 FreT
10. Peak C sound level 02 035 Meter fre-field acoustc response at a level of 4 4B
1. Overload indication 02 025 T R e — 5.2 Time weighting a 1 kHz
12. High level stability 0.1 o (Hz) B e ‘Acceptance sicipus | Meomel | Dovid | Aceees
Frequency Value Value Value Limits
a8 Lk L Lk 05 Weighiing (d8) (aB) (aB) (48)
T T a0 o T T T Y
00 =" L8 18 - Slow 940 940 00 =01
Leg 940 9.0 00 01
6. Long - term stability
SLM Display [ SLM Display | Deviated | Acceptance
Frequency ainifal | atfinal Value Limits
Weighting (dB) (dB) (dB) (dB)
A~ weight 9.0 %40 00 +03 W"
- Lojeh 7
e LT fo-
SITHIPORN ASSOCIATES CO., LTD.
T et CALIBRATION LABORATORY CALIBRATION LABORATORY SITHIPORN,
CALIBRATION LABORATORY SITHIPORN, SITHIPORN) R ksl ol
alr associ e
4514511 Sinthom Rocd, Bangbumru, Sengpiud,Bangkok. 10700 Thalnd associates e oK G ko A ToL+682433039  Emllsoallbration@sthiphomaom oz
Tol 4682433631 Email:calbration@sithiphorncom s Tol +66 24338331 Email: calibration@sithiphorn.com ity
Cert. No. : ACL24306
. ¢ ACL
Cert. No. : ACL24306 Gih N ACLAI06 JobNo. : VCETACO164
JobNo. : VC67ACO164 dobRa; 2 VCRTACHIS Pages  : Bof8
e Pages : 7of8 10. Peak C sound level
Pages : Gof§
et toeyhicr i sicdierti rangs Number of cyele Anicipaied | Messured | Deviated
i i Value | Value, Lepeak | Value
8. Level linearity including the level range control in
Measured | Deviated | Acceptance i o8 testsignal (4B) (aB) (dB)
Value Value Limits Anticipated | Measured | Deviated | Acceptance Continuous 1330 1330 00
(dB) (dB) (dB) Range Value Value Value Limits One. 1364 1363 0.1
7.0 X 11 aB a8 a8
:36 5 Z: T L8 (d5) i) () Number of cyele Anticipated | Measured
oo o0 T 130 940 940 00 11 & ik Nake:
13:'0 00 i test signal (aB) (aB)
¥ 7 R Anticipated | Measured | Deviated | Acceptance Continuous 1330 1330
1330 00 11 =
Vil Value Value Limits Positive half cycle 1354 %
Loy L ! fange Negative half cycle 1354 1352
1310 1310 00 11 (48) (d8) (dB) (a8) < i a -
1290 1290 00 11 30 300 301 o1 11
1240 1240 00 11 11. Overload indication
1130 1190 20 2L ‘Measured value ( dB ) Deviated Acceptance
1140 1140 00 11 . )
109.0 1090 0.0 L1 Kot o Positive ‘Negative Value
104.0 1040 00 £11 Time ‘Tone burst Anticipated | Measured | Deviated | Acceptance one-half cycle | one-half cycle (dB)
99.0 99.0 0.0 £1.1 duration, Tb. Cycle Value Value Value 896 | 806 0.0
940 94.0 00 =11 Weighting | (ms) (dB) (dB) (dB)
390 89.0 00 11 025 1 1080 107.9 01 ) i
840 84.0 00 11 Fast 2 TS 1170 170 7] 12. High level stability
790 9.0 00 11 1340 1340 [
74.0 74.0 00 11 ZT x:a Ty T I SLM Display | SLM Display | Deviated | Acceptance
.0 9.0 00 LI Slow = 50 78 T T Frequency atinitial at final Value Limits
64.0 64.0 00 £11 T : 50 % ; 7, Weighting (dB) (dB) (dB) (dB)
e oAy 1] 101 > ~ 3 > A~ weight 1370 137.0 00 03
73 550 o i SEL 2 8 1080 1080 00
90 90 00 il 200 800 1280 1280 00
440 440 00 11
390 389 0.1 11
340 34.0 0.0 1.1 por inty is based on a. i iplicd by
300 300 00 1
290 29.1 01 =11 orany i i ing a lavel of confidence of
280 28.1 0.1 11
210 27.1 01 11 End of Calibration Certificate —
260 262 02 =11
250 253 03 =11

S
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. Pages. : 20f8 Pages : 3of8
. . . Pages  : lof8 Calibration Procedure : CP-AC0L
Calibration Certificate Summary of Messurement Resu
Equipment : SOUND LEVEL METER Caliiration Methed -
Manufacturer : RION . IBC-61672:3 01 (SLM). Uncertainty | Maximum-permitted
Model: NL-42. Microphone UC-52 / Preammplifir NH-24 ‘The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter @ uncertainty of
Serial No.: 00900072 / 188465 /01734 s - - ach o measurement (dB)
i ith SLM's displ =
D No.: RYG_FS0493 1. Absolute sensitivity 02 NA
2 Seif generated noise 02 NA
Condition of this result of calibrati 5. Acousticalsignal tess of frequency weightings
1. Reference Standard Instruments :
Condition As Found : GOOD . ) . l‘:;]"“ 03 06
Instrument Model Serial No. Cert. No. H 03 06
‘Waveform Generator 32W0A  MYASOIT076  EF-000924 8000 Hz 03 07
Customer : f;“‘sy’;m” G‘ig‘;‘;(::r“m) CO;;:‘;' ‘Waveform Generator 3BSUB MYS202142 EF-000724 [+ Electicalsignal testsof requency weightings
KHWAENG BRATTHANAKAN, KHET SUAN LUANG, Digital Multimeter 334614 MYS53220104  EEL.BP 21/0267 For 10 Hz to 4 Kz 03 06
BANGKOK, 10250 THAIL AND. ’ Digital Multimeter 334614 MY53220076  EEL.BP 2000267 15-FEB-25 For > 4 Kz to 10 KHz 03 07
B Digital Multimeter 344614 MY60024273  EEL.BP 220267 15-FEB-25 TFor = 10 Kz 10 20 kilz 03 10
Location : . Programmable Attenuator MAT-1070 62100114 EF-000824  OS-FEB25 5- Froquency and time weightiogs at 1 Kz m m
Ambient Temperature: (230 +3 ) c .S,.f s Condenser Miczophone 4150 2977500 AAIO0L24 12 FEB2S [6- Cong - term sabitiy o1 o
: . REVIEW BY 2 Measuring Amplifi NA42KAL 34560495 3001 s . i
Pressure : (1013 +3) kPa ¢ “ Ad002 = 7. Lovel lincaity on the reference level range 02 03
Relative Humidity : (500£20) % > This resul of o e only. /8 Level lincarity including the level range control 02 03
- e e 5 o b e o =
Received Date 14 JANUARY 2025 11 Nations Inctitute of M. } 10. Peak C sound level 02 035
Calibration Date : 2729 JANUARY 2025 . 250112026 -1 National Insitutc of Metrlogy (Thailand). iL indicat 02 025
Date of Issue : 30 JANUARY 2025 NEXT CAL DATE. 3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12. High lovel stability o1 [
Calibrated by : Nathakor Pisutpaisan
Approved by :
(' Thanakul Petchurai )
ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior writ the Laboratory.
SITHIPORN ) SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES SITHIPORN ) SITHIPORN ASSOCIATES
CALIBRATION LABORATORY associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
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Page  : 4of8 Pages  : Sof8 Pages : Gof8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
R Weighting network response with relative to 1 kHz.
Result of calibration : Anticipated Measured Deviated
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB) Value Value Value
Roference ‘Measured “Acocptance (i) Flat Coweight | A-weight Acceplance (dB) (dB) (dB)
Acoustic Signal Valie | Deviation Limit Limics 137.0 00
(aB) (aB) (aB) (aB) 63 0.0 0.0 0.0 2.0 136.0 0.0
939 (93.94) 939 00 303 125 0.0 0.1 0.0 £15 135.0 .0 5
250 0.0 00 0.0 1.5 1340 .0 *1.1
2. Self-generated noise 500 0.0 0.0 0.0 1.5 133.0 .0 + 11
2.1 Normal test 1000 00 0.0 0.0 +1.0 132.0 .0 *1.1
2000 00 00 00 20 1310 0 EL1
4000 00 00 00 30 1290, 0 =Ll
= = 124.0 0.0 11
L.L) 20 L (0 230 119.0 0.0 £11
. 5. Frequency and time weightings at 1 kHz 114.0 0.0 T
22 l input device. 51 weightings at 1 kHz 109.0 .0 +1.
Frequency ‘Weighting B 104.0 .0 * 1]
‘Weighting (dB) Anticipated ‘Measured Deviated Acceptance 99.0 3
A= weight 08 Frequency Value Value Value Limits 94.0 +
C-weight 170 Weighting (dB) (dB) (dB) (dB) 890 *11
Flat 29 A~ weight 940 940 00 £02 840 X £1.1
C- weight 94.0 94.0 00 02 789 oL ZLL
3. Acoustical signal tests of frequency weightings Flat 940 9.0 00 302 740 00 £
Meter free-field acoustic response at a level of 84 dB 690 00 £l
- y 64.0 00 i1
Froquency | Deviation from various frequency weighting responss curve (dB) 52 Time weighting at 1 kiiz 59.0 00 L
(Hz) Tt Coveight | Avweight Aa:p-_xm Anticipated | Measured | Deviated Acoeptance 539 0.1 1.
imits Value Value Value Limits 49.0 489 0.1 *1.
125 05 05 05 +15 (dB) (dB) (dB) (dB) 440 439 0.1 +11
1000 02 02 02 1.0 500 =1 0 N 9. 389 o1 T
8000 04 04 04 +5.0 940 40 00 o1 34 34.0 0.0 YR
94.0 940 00 =01 300 90, =LL
290 0.0 +1.1
280 Y 11
SLM Display | SLM Display | Deviated Acceptance 270 X 11
at initial at final Value Limits 26.( 26.1 ). £11
(a8) (aB) (4B) (aB) 250 250 X 11
94.0 94.0 0.0 +03
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN ) SITHIPORN ASSOCIATES SITHIPORN ) SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN,
CALIBRATION LABORATORY associates CALIBRATION LABORATORY 4514511 o Roo, Bangousm, Bangpie, Banghok 0700 Thalkn

associates

ToL48624@B  Emo:colbratongsinpromeom
Cert. No. : ACL25108
JobNo. : VCESACD064 Ot No.rAC 25187
Pages : B a8 + ACL2S
10. Peak C sound level Pages 1of8
S — — — Calibration Certificate
fumber of cycle nticipated cas Devisted | A
8. Level linearity including the level range control in Value | Value, Lopeak [ Value Limits Equipment : SOUND LEVEL METER
Anticipated | Moasured | Deviated | Acceptance e (B), (dB), {dB) (dB) Manufactarer : RION
ontin X
Range Value Value Value Limits o :;g 2 :iz ': ;"; 2: Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
(aB) (dB) (dB) (dB) = g Serial No.: 00900071/ 188464 /01733
130 940 94.0 0.0 1.1 ‘Number of cycle Anticipated Measured Deviated Acceptance ID No.: RYG FS0492
in Value Value Value Limits
Anticipated | Measured | Deviated | Acceptance C"‘::"@"‘J (dB) (dB) (dB) (dB)
o tinuous 1330 1330 00 120 .
Range :’:B“: :’;’B“: :’:B“; '(“““'i Posifive half cycle 1354 1352 02 20 Condition As Found : ooop
@ =
Negative half cycle 1354 2
130 290 283 02 11 - = = — — — Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
11. Overload indication
o Tone burst . :HWAKE:E :mmmmﬂ, KHET SUAN LUANG,
Time ‘Tone burst Anticipated | Measured | Deviated Measured value (dB ) Deviated | Acceptance )
duration, Tb | Cycle Value Value Value Positive Negative Vake Limits Location : N
Weighting | (ms) (aB) (aB) (a8) one-halfcycle | onc-halfeycle | (dB) (a8) bieat Temperature: (230 43 ) o REVIEW BY ij S
025 T 1080 1079 01 895 895 00 +15 Pressure : (1013 £3) KPa o
Tast e g 1170 70 00 Relative Humidity : (500 £20) %
200 300 1340 1340 00 12. High level stability APPROVED BY. ﬂ‘m—
o 2 s 1080 1080 00 Received Date : 14 JANUARY 2025
200 800 1276 1276 00 SLM Display | SLM Display | Deviated | Acceptance Calibration Date 2729 JANUARY 2025
025 1 90 %89 0.1 Frequency at initial at final Value Limits Date of Issue : 30 JANUARY 2025 NEXT CAL DATE..... 26/ 01/ 2026,
SEL 2 8 1080 1080 00 Weighting (aB) (4B) (aB) (aB)
20 800 1280 1280 00 A- weight 137.0 137.0 0.0 +0.3 Calibrated by : Nathakorn Pisutpaisan
Approved by :

= Lol

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

orany dculati ding a I

End of Calibration Certificate

- BN,

o aAL-

( Thanakul Petchurai )

ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-ACO1
Summary of Measurement Result : Result of calibration :
Calibration Method : 1. Absolute sensitivity
Thi follow on [EC- ) Standard (SLM). Uncertainty | Maximum-permitted o =
‘The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter uncertainty of Acoustic Signal Value Deviatic
s I (aB) N o
measurement (4B) (@8) aB) (aB)
‘each it tion of each also with SLM's displ: 1. Absolute sensitivity 0.2 NA 93.9 (93.94) 939 0.0
[2. Self-generated noise 0.2 NA
Condition of this result of calibration : 3. Acoustical signal tests of frequency weightings 2. Self-generated noise
1. Reference Standard Instruments : 125 Hz 0.3 0.6 2.1 Normal test
Instrument Model Serial No. CertNe.  DueDate 1000 Hz 03 06 ——
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25 8000 Hz 03 0.7
Waveform Generator 33511B MY52302742 EF-000724  05-FEB-25 J4. Electrical signal tests of frequency weightings
Digital Multmeter 3M61A  MYSI0104  EELBP210267 13-FEB2S For 10 Hzto 4Kz 03 06
Digital Multimeter 334614 53; EELBP20/0267 15FEB25 For > 4 kHzto 10Kz 03 07 22 replaced by it dovi
Digital Multimeter 344614 MY60024273  EEL.BP22/0267 15-FEB2S For > 10 kHz 10 20 kiz 03 0 Troquency Weighting
Programmable Attenuator MAT-1070 62100114 EF-000824  OSFEB2S 5. Frequency and time weightings at | kHz 02 02 Weighting (aB)
Cmd:maM:an.ﬂmtw 4180 297:“9':1) AA-1001-24 12-FEB-25 6. Long - term stability 0.1 01 A -weight 20
Measuring Amplifier aaess 43605 AAS00IA  O5-FEB2S 7. Level linearity on the reference lovel range 02 03 C-weight 184
2. found " calibration |8. Level lincarity including the level range control 0.2 0.3 Flat 24.1
3. Thi N " |9. Tone burst response 02 03
10. Peak C sound level 0.2 035 3. Acoustical signal tests of frequency weightings
3.1 National Institute of Metrology (Thailand). 11. Overload indication 02 025 Meter free-ficld acoustic response at a level of 84 dB.
32 Mhailend Insttute of Scicnd poal Rescarch (TISTR). 12 High level stability ] [ Tromoney | Deviaion fom varioes rsqucney weightig reepomse varve (45)
(Hz) ) “Accepance
Flat C-weight A-weight Limits
125 02 02 02 S15
1000 0.1 0.1 0.1 *1.0
09 09 09 +5.0
7 T 7 pSoh I IN
SITHIPORN Y SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES SITHIPOR N) SITHIPORN ASSOCIATES
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Cert. No. : ACL25107 Cert. No. : ACL25107 Cert. Ne. : ACL25107
JobNo. : VCGBACD064 JobNo. : VCSBACD06A JobNo. : VCGBACH064
Pages  : Sof8 Pages : Gof8 Pages  : Tof8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
‘Weighting network response with relative to | kHz.
— - - — Anticipated | Measured Deviated 8. Level linearity including the level range control
Frequency Value Value Value — -
(1) Fat | Coweight | Aweight Aceeptance (@) ) @) ticpeted | Measured | Deviated | Acceptance
Limits 370 1370 m Range Value Value Value Limits
63 00 00 00 220 1360 136.0 00 (dB) (dB) (dB) (dB)
125 00 0.1 0.0 *1.5 135.0 135.0 0.0 130 94.0 94.0 0.0 +1.1
250 0.0 0.0 0.0 *1.5 1340 134.0 00
500 00 00 00 15 1330 1330 00 11 y— o [
1000 00 00 00 410 1320 1320, 0 1L Range Value Value Value
1310 131.0 0.0 £1.1
2000 0.0 0.0 0.0 2.0 (dB) (dB) (dB)
4000 00 0.0 00 3.0 129.0 129.0 0.0 £1.1
3000 00 o1 m =0 1240 1240 00 11 130 20 22 02
= = = 119.0 119.0 00 £11
5. Frequency and time weightings at 1 kilz 1140 1140 00 *1.1 9. Tone burst response
5.1 Frequency weightings at 1 kHz ig-g ig: g-g 3 :: Time “Tone burst ‘Anticipated | Measured
+
rers - - — = = duration, Tb cle. Value Value
Anticipated | Measured | Deviated | Acceptance 99.0 990 00 11 Weighting o ©r Cany Cany
Frequency Value Value Value Limits 940 940 00 =11 025 1 108.0 1079
Weightis (aB) (aB) (aB) (dB) 89.0 89.0 00 £1.1 7 m’o
A weight 9.0 940 00 02 840 810 00 11 Fast z:n x; :;': o
C - weight 94.0 94.0 0.0 +0.2 790 789 01 £11 B 3 108.0 IM’O
Flat 94.0 94.0 0.0 +02 740 A0 00, =Ll Slow = >
69.0 69.0 0.0 11 200 800 127.6 127.6
. ot 64.0 639 0.1 £11 025 1 99.0 989
5.2 Time weighting at 1 kHz
ol 59.0 59.0 00 *11 SEL 2 8 108.0 108.0
Anticipated Measured Deviated Acceptance 54.0 539 0.1 +1.1 200 800 1280 1280
Frequency Value Value Value Limits 49.0 489 0.1 11
Weighting (dB) (dB) (dB) (dB) 440 439 0.1 1.1
Fast 94.0 94.0 0.0 0.1 9.0 389 01 11
Slow 94.0 94.0 00 +01 D 339 SOL L
Leq 9.0 9.0 00 01 £0, =Ll
290 1]
6. Long. 28.0 1.
SLM Display | SLM Display | Deviated | Acceptance 7. 2.1 *
Frequency atinitial at final Value Limits 26.1 X +1.
Weighting (dB) (4B) (dB) (dB) 252 02 ELL
A - weight 94.0 94.0 0.0 +0.3
7 AP 7 _RAL o A
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN ) SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN), SITHIPORN) CA:;?HA':I%'LN L:ii‘;i?gs
associates CALIBRATION LABORATORY D ———————— associates
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Cert. No. : ACL25107 Cert. No. : ACC25058
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10 Pesk Csomndene Calibration Certificate Calibration Procedure:  CP-AC03
Number of cycle Measured Devisted | Acceptance Equipment : SOUND CALIBRATOR Calibeation Method :
in Valie | Value, Lopeak [ Value Limits Manufacturer : RION P - »
test signal (4B) (48) (4B) (dB) Mode: e
Continuous 130.0 1300 0.0 3.0 N distortion of
One. 1334 1333 0.1 43.0 Serial No.: 34178123 micropbone.
ID No.: RYG Fs0215
‘Number of cycle ‘Anticipated | Measured Deviated | Acceptance
n Valno Valoo Valuo Limirs Condition of this result of calibration :
test s a8) (48) (4B) (aB) erence srument
Conﬁng'u:s ‘133 0 1330 00 120 Condition As Found : GooD 1 Reference Standard Insuments -
Positive half cycle 1354 1352 02 2.0 Instrumeat Model rial Ne, Cert. No. Due Date
Negative half cycle 1354 1352 0.2 2.0 ‘Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. ‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, Digital Multimeter 33461A MY53220104  EEL.BP 24/0268 22-APR-26
1. ad i tion KHWAENG PHATTHANAKAN, KHET SUAN LUANG, Digital Multimeter 33461A MY53220076  EEL.BP 23/0268 22-APR-26
- Overtoad Indicatisa BANGKOK, 10250 THAILAND. Digital Multimeter 3346IA  MY60024273  CA2025120EA  18-MAR-26
- Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
casured value (dB Dovisted | Acceptan
L - e ) ! ity m ‘Condenser Microphone: 4180 2977900 AA-1002-25 19-FEB-26
Positive Negative Velue Lt X Measuring Amplificr NAGKAL 34560495 AAJOR225  19TEB26
onc-halfcycle | onehalf cycle (dB) (dB) Location : N S Audio Analyzer AVR-3360A  V744B6069 EF-0013-25 13-FEB-26
895 | 896 0.1 1.5 Ambient Temperature: (230 +3 ) °c REVIEW BY )
Pressure : (1013 +3) KPa 5 - N
. : 0 + %
12. High level stability Relative Humidity (500 +20)) APPROVED BY] _SFWT 3. R
— 3.1 National Institute of Metrology (Thailand).
SLM Display | SLM Display | Deviated | Acceptance. Recelved Date : 2 SEPTEMBER 2025 07/10/2026 3.2 Thailand Insitute of Scientific and Technological Rescarch (TISTR).
Frequeney : L Calibration Date : 08 OCTOBER 2025 NEXT CAL DATE
redueney atfinel Vlue s Date of Issue : 10 OCTOBER 2025 3.3 Electrical And Eloctronics Institute (EEI).
Weighting (dB) (dB) (dB)
A - weight 137.0 0.0 03 Calibrated by : Nathakorn Pisutpaisan
edby:
‘The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 Approved by O . §
or any value followi vidi i % ( Nitinun Srihawan )
End of Calibration Certificate
ISOIEC 17025 standard, may not be reproduced
‘other than in full, except with the prior written approval of the head of Calibration Laboratory.
AR s
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Result of calibration

1. Sound pressure level

Specified sound Measured | Deviated Acceptance
pressure level value value | Uncertainty | it
@) @) @) @) @)
9 9411 o1 0.4 040
2. Frequency
Specificd Measured | Deviated ‘Acceptance
Frequency value value | Uncertinty | timit
) (2) %) (%) (%)
1000 10015 01 o1 10
3. Total distortion
[ Measurcd value (%) | Uncertainty (%) | _ Acoeptance limit (%) _|
| 183 | 0.10 | 30 |

iplied by coverage factor k =2

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD. . &'/,’/7
CALIBRATION LABORATORY 537 HI PO!? N) %
Ao

associate:
251-4511 Siinthorn Road, Bangburn Bangpluc, Bangkok 10700 Thakand
TeL 466243383 Eml: calbrationg@sithiphomcom
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplificr NH-24
Serial No. 00472126/ 158778 /88180
1ID No.: RYG _FS0301
‘Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature : (230 +3) °Cc < t
Pressure : (1013 £3) kPa. REVIEW BY S
Relative Humidity : (500 £20) %
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025
Date of Issue : 30 JANUARY 2025 NEXT CAL DATE... 26/ 01/ 2026

Calibrated by : ‘Nathakorn Pisutpaisan
Approved by :

d
( Thanakul Petchurai )

ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

Cert. No. : ACL25100
JobNo. : VC68AC0064

Pages  : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
“This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and tests of frequency weighting with i and Reference
Standard Instruments.
F items i ith SLM' displs
Condition of this result of calibratio
1. Reference Standard Instruments
Instrument Model Serial No. Cert. No.
Waveform Generator 332104 MY48017076 EF-0009-24
Waveform Generator 335118 MY 52302742 EF-0007-24
Digital Multimeter 334614 MYS3220104  EELBP 21/0267
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA001:24  12:FEB2S
Measuring Amplifier NA<2KAL 34560495 AA3001:24  0SFEB2S
2. This result of calibration was show d libration for this i
3. This i is traceable i i system

3.1 National Institute of Metrology (Thailand).
322 Thailand Institute of Scientific and Technological Rescarch (TISTR).

7 R
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Cert. No. : ACL25100
JobNo. : VC68AC0064

Cert.No. :  ACL25100
JobNo. : VCGBACO064

Cert. No. : ACL25100
JobNo. : VC6SAC0064

Pages : 3of8 Pt duts Pages  : 5of8
4. Electrical signal tests of frequency weightings
Summary of Measurement Result Result of calibration : ‘Weighting network response with relative to 1 KHz.
e = 1. Absolute sensitivity Frequeacy
B Ma:m:::i:::md e — — () Flat Coweight | Aweight "t’:\:’x
(@B) Acoustic Signal Value Deviation Limit
(aB) (aB) (aB) (aB) 63 0.1 00 00 220
1. Abvolsic scositvity 02 NA 9399394 %9 00 03 25 00, 00 50 15
[2. Self-generated noise 02 NA 250 0.0 0.0 0.1 15
3. Acoustical signal tests of frequency weightings 2. Selfg noise 500 0.0 0.0 0.1 115
125 Hz 03 06 2.1 Noomal test 1000 00 00 00 410
1000 Hz 03 06 e 2000 00 00 00 20
e = T =
|4. Electrical signal tests of frequency weightings “ 8000 0.0 0.0 0.0 5.0
For 10 Hz to 4 kHz 03 0.6 5. Frequency and time weightings at 1 kHiz
For >4 kHz t0 10 kHz 03 0.7 2.2 The microphone of the sound level meter was replaced by clectrical signal input device. 5.1 Frequency weightings at 1 i1z
For > 10 kHz 0 20 kHz 03 1.0 Frequency ‘Weighting _ _
5. Frequency and time weightings at 1 kHz 02 02 Weighting (aB) ‘Anticipated | Measured | Deviated | Acceptance
6. Long - term stability 01 o1 A weight 5 Frequency Value Value Value Limits
7. Level lincarity on the reference level range 02 03 C-weight 64 Weighting (dB) (dB) (4B) (dB)
8. Level lincarity including the level range control 02 03 Flat 22 A - weight 940 9.0 0.0 +02
o. 02 03 C - weight 9.0 940 00 02
10. Peak C sound level 02 035 3. Acoustical signal tests of frequency weightings Flat 9.0 94.0 00 +02
1. Overload indication 02 025 Meter fiee-field acoustic response at a level of 84 dB -
5.2 Time weighting at 1 kiz
12. High level stability 0.1 0.1 Frqueacy —
(Hz) 7 ) Anticipated | Measured Devisted | Acceptance
Flat C-weight | A-weight Limits Frequency Value Value Value Limits
125 07 o8 05 =15 Weighting (@) (@) (@) (aB)
1000 0.1 [ 0.1 1.0 Fast 94.0 94.0 0.0 +0.1
8000 -32 32 38 5.0 Slow 94.0 94.0 0.0 0.1
Leq 94.0 94.0 0.0 +0.1
6. Long
SLM Display [ SLM Display [ Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (aB) (dB) (8) (48)
A - weight 94.0 94.0 0.0 +03
w Lk 7 L. 7 e
SITHIPORN } SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates — CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25100

Cert. No. : ACL25100
Job No. : VC63ACO064
Pages  : Gof8

7. Level linearity on the reference level range

Measured | Deviated | Acceptance
Value Value Limits
(dB) (dB) (dB)
137.0 00 +11
1360 00 11
135.1 01 +11
134.1 01 A1
133.0 00 FyN]
1320 00 +11
131.0 00 +11
129.1 o1 +11
124.0 00 +11
119.1 ) +11
114.1 o1 11
109.1 ] E11
104.1 01 a1
9.1 ] +11
94.0 00 11
89.0 00 +11
84.0 00 11
790 00 11
74.0 00 i1
69.0 00 11
64.0 00 S
59.0 00 +11
54.0 00 +11
49.0 00 +11
440 00 11
390 00 11
340 00 Sl
300 00 11
289 01 S0
280 00 +11
270 00 11
260 00 +11
250 00 +11

7o L.

8. Levellinearity including the level range control
Anticipated | Measured | Deviated | Acceptance

Range Value Valye Value Limits
(dB) (dB) (dB) (dB)
130 940 940 00 411

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 290 290 00 =11

Time “Tone burst Anticipated | Measured | Deviated
duration, Tb | Cycle Value Value Value
Weighting (ms) (dB) (dB) (dB)
025 1 108.0 107.9 o1
Fast 2 3 117.0 1169 0.1
200 800 1340 1340 00
Slow 2 3 108.0 108.0 00
200 800 127.6 127.6 00
025 1 9.0 9838 02
SEL 2 8 108.0 107.9 01
200 1280 00

ZEEA .

JobNo. : VC68AC0064

10. Peak C sound level Fagee : 8or8

‘Number of cycle Anticipated | Measured Deviated | Acceptance
in Value | Value, Lepeak | Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 1300 1300 00 30
One 1334 1334 00 3.0
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 1330 133.0 00 42.0
Positive half cycle 1354 1351 03 42,0
Negative half cycle 1354 135.1 03 420

11. Overload indication

Measured value (dB) Deviated | Acceptance
Positive Negative Value Limits
onc-halfcycle | one-halfcycle |  (dB) (dB)
895 | 895 00 415
12. High level stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A~ weight 137.0 137.0 00 03

‘The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
orany i ? iding a lavel of confidence of

—  End of Calibration Certificate =

5 fRh.




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN)
4514511 Svnthom Rood, Bangbum, Bongpiu, Banghok 10700 Thilnd e
ToL 4652453835 Emal:clbaten@siiphomcom o

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN)

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN)

associates

Cert. No. : ACL25099

Pages : lof8
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial N 00734225 /179117 /87524
1D No.: RYG_FS0030
Condition As Found : GOOD
Customer : /ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : -
Ambient Temperature: (230 3 ) «c
Pressure : (1013 £3) KPa R .S,f.S
Relative Humidity : (500420 ) %
Received Date : 14 JANUARY 2025 e :(W:
Calibration Date : 27-29 JANUARY 2025
Date of Issue : 30 JANUARY 2025 NEXT CAL DATE .. 261 0172026
Calibrated by : Nathakorn Pisutpaisan
Approved by :

T

( Thanakul Petchurai )

ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

Cert. No. : ACL25099
Job No. : VC68ACO064

Pages : 3of8
Calibration Procedure : CP-ACOL
Summary of Measurement Result :
Calibration Method
i i IEC for sound level meter (SLM). Uncertainty | Maximum-permitted
‘The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter uncertainty of
. @s)
Standard Instruments. @ measurement (dB)
eachiitems h display and also with SLM's display. 1. Absolute seasiivity 02 NA
2. Self-generated noise 02 NA
Condition of this result of calibration : 3. Acoustical signal tests of frequency weightings
1. Reference Standard Instruments : 12517 03 06
Instrumeat Model Serial No. CertNo.  DueDate 1000 Hz 03 06
‘Waveform Generator 332000 MY48017076  EF-000924  OSFEB2S 8000 Hz 03 07
‘Waveform Generator 35118 MYS2302742  EF-000724  OSFEB25 [4-Fiectrical signal tests of frequency weightings
Digital Multimeter 33461A MYS3220104  EELBP21/0267 13-FEB-25 For 101z t0 4 kHz 03 05
Digital Multimeter 34614 MYSI220076  EELBP200267 15-FEB2S For> 4 Kiiz 10 10 KiTz e 07
Digital Multimeter 34461A MYG60024273  EELBP22/0267 15-FEB2S T 10HE D 200G e} 0
Programmable Attenuator MAT-1070 62100114 EF000824  05-FEB25 5T E————
: . Froquency and time weightings ot | kHz 02 02
Gae e s ems i e
leasaring Amplifier 3001 Sl [7. Level lincarity on the refereace level range. 02 03
2. This o £ calibration for thi [8. Level linearity including the level 02 03
 This conificae et o 9 Tone 02 03
. i ; 10. Peak C sound level 02 035
3.1 National Instiute of Metrology (Thailand). I Ovecload indioation 02 025
3.2 Thailand Insétute of Scientific and Technological Research (TISTR). 2. Tigh love sty o o1

- LA

L.
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Page  : dofs
Result of calibration :
1. Absolute seasitivity
Reference Mesured Acceptance
Acoustc Signal Value | Devistion |  Limit
(aB) (aB) (aB) (aB)
9399399 939 00 03
2. Self-gencrated noise
2.1 Normal est
(dB)
148
22 t device.
Froquency Weighting
Weighting (dB)
A-weight 20
C-weight 182
Flat 258
3. Acoustical signal tests of frequency weightings
Meter froo-field acousti response ata level of 84 4B
Troquency | Doviation from v i )
(Hz) Flat Coweight | A-weight A N ...‘ i““
125 0 03 03 15
1000 01 ] o T10
5000 22 22 22 50

7 AR

Cert. No. : ACL25099
JobNo. : VC68AC0064

Pages : 5of8
4. Electrical signal tests of frequency weightings
Weighing network response with rlative to 1 KHiz.
Frequency Deviation from various froquency weighting respouse curve (dB)

(Es) Flat Coweight | A-weight Aoceptance
Limits
3 o1 01 00 320
125 00 00 00 15
250 00 00 00 15
500 00 01 00 415
1000 00 00 00 10
2000 00 [ 00 20
4000 00 0.1 00 30
8000 00 0.1 0.1 50

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

Anticipated | Measured | Deviated | Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 940 94.0 0.0 +02
C - weight 940 94.0 0.0 +02

Flat 94.0 94.0 0.0 £02

52 Time weighting at 1 kilz

Anticipated | Measured | Deviated | Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (B)
Fast 940 940 00 =01
Slow 940 940 00 0.1
Leq 940 940 00 £0.1

6. Long - term stability

SLM Display [ SLM Display | Deviated | Acceptance

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

22 S

Cert. No. : ACL25099
JobNo.  : VCESACO064
Pages @ 6of8

7. Level linearity on the reference level range

Anticipated | Measured | Deviated | Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
1370 137.0 00 £11
1360 1360 00 +1.1
1350 1350 00 411
1340 1340 00 +11
133.0 1330 00 411
1320 1320 00 +11
131.0 1310 00 £11
129.0 1290 00 £11
1240 124.0 00 £1.1
1190 119.0 00 +11
1140 1140 00 £1.1
109.0 109.0 00 11
1040 104.0 00 +11
9.0 9.0 00 S 11
94.0 94.0 00 +11
89.0 89.0 00 +11
84.0 84.0 00 411
9. 9.0 00 411
74. 74 00 +11

X 59. 00 +11
54. 54. 00 +11
9. 9. 00 £11
4. 4. 00 11

490 490 00 +11
440 4.0 00 *11
39.0 39, 00 +11
340 34 00 +11
30 29, 01 +11
29 28. 0.1 +11
28. 279 0.1 =11
27. 29 0.1 +11
260 258 02 <11
250 29 0.1 +11

SITHIPORN ASSOCIATES
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Cert. No. : ACL25099
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8. Level linearity including the level range control
Measured Deviated Acceptance
Range Value Value Limits
(dB) (a8) (dB) (dB)
130 94.0 94.0 0.0 1.1
Measured Deviated
Range Value Value
(dB) (a8)
130 288 02
9. Tone burst response
Time ‘Tone burst Anticipated Measured Deviated Acceptance
duration, T Cycle Value Value Value Limits.
Weighting (ms) (dB) (48B) (dB) (dB)
025 1 108.0 1079 0.1
Fast 2 8 117.0 117.0 00
200 800 1340 134.1 0.1
Slow 2 8 108.0 108.0 0.0
200 800 1276 1276 00
025 1 99.0 989 0.1
SEL 2 8 1080 1080 00
200 800 128.0 128.1 0.1

e BFL.

10. Peak C sound level

‘Number of cycle Anticipated | Measured Deviated | Acceptance
in Value | Value, Lopeak | Value Limits
test signal (dB) (dB) (dB) (dB)
‘Continuous 1300 130.0 00 330
One 1334 1333 01 330
‘Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 00 2.0
Positive half cycle 1354 1352 02 320
Negative half cycle 1354 1352 02 420

11. Overload indication

Measured value (dB ) Deviated | Acceptance
Positive Negative Value Limits
one-half eycle | one-halfeycle | (dB) (aB)
896 | 895 0.1 415
12. High level stability
SLM Display | SUMDisplay | Deviated | Acceptance
Frequency atinitial at final Value Limits.
Weighting (dB) (dB) (dB) (dB)
A- weight 1370 1370 00 103

‘The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
orany i i iding a lavel of confidence of i 3

~— End of Calibration Certificate

- LA .

Cert. No. : ACL25315
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00734218/ 146937 /34368

1ID N RYG_FS0031

Condition As Found : ‘GOOD

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

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

Location : -
Ambient Temperature : (230 £3) °c
Pressure : (1013 #3 ) kPa T '3
Relative Humidity : (500 +20) % 7'{:
Received Date : 04 AUGUST 2025 serovep by = #
Calibration Date : 18-19 AUGUST 2025
Date of Issue : 20 AUGUST 2025 Nextcat pate... 1710812026
Calibrated by : Nathakom Pisutpaistn
Approved by :

Wichow .
( Wichok Ekpongpradit )

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

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Cert. No. : ACL2§315
: VC68ACO162

+ ACL2831S
JobNo. : VCGSACO162

Cert.No. :  ACL25315

Pages  : 20f8 Pages JobNo. : VCESACDI62
ration Procedure : CP-AC01 Page  : dof8
Summary of Measurement Result :
ration Method : Result of ¢ :
This cquipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty | Maximum-permitted £ Abscins scetinly
‘The SLM had tests to Acoustical and Electrical signl tests of frequency weighting with Anechoic chamber and Reference Parameter an uncertainty of
Standard Instruments measurement (4B) Reference Measured Acceptance
feach items observation of each display and also with SLM's display. 1. Absolute sensitivity 02 A Acousic Signal Value Deviation Limit
2. Self-generated noise 02 N/A (aB) (aB) (aB) (a8)
Condition of this result of calibration : 3. Acoustical signal tests of frequency weightings 93.9.(93.94) 939 00 03
1. Refercnce Standard Instruments : 125 Hz 03 [
Instrument Model Serial No. Cert.No.  DueDate 10001z 03 06 2. Self-generated noise
‘Waveform Generator 332104 MY480170%6  EF-001125  11FEB26 5000 Hz 03 07 2.1 Normal test
Waveform Generator 335118 MYS2302742  EF-001225  11-FEB26 [¢. Elcctrical signal tests of frequency weightings TS
Digital Multimeter 334614 MYS3220104  EELBP24/0268 22-APR-26 For 10117104 Kiiz 03 [
Digital Multimeter 3M461A  MYS3220076  EELBP23/0268 2:-APR26 Tor> 4 kil to 10K 03 o7
Digital Multimeter 344617 MYG0024273  CA202S120EA  18-MAR-26 o 10N 0 201 ) )
Programmable Attenuator MAT1070 62100114 EE000625 - 1ITER26 5. Frequency and time weightings at | kHz 02 02 22 of the sound level ced by electrial signal input device.
‘Condenser Microphone: 4180 2977900 AA100225  19FEB26 AT = o _ —
Measuring Amplifier NA42KAI 34560495 AA300225  19-FEB26 o o oy o 5 e Bl 5 = :Vm.a:.-cy W(en::l;ﬂ&
eighting
5 Thie sesult of calfbration sas found e a5 shown on date tion for thi cal . z ;zvd ;ine‘ari(y including the level range control Zz g.j Arwﬂ;‘ —
. -  Tone burst response ¥ X
3. This certificate is traceable o the intenationa system of unit maintained at e 5 = C weight 180
3.1 National Institue of Metrology (Thailand). =T = G5 Flat 237
3.2 Thailand Institut of Scientific and Technological Research (TISTR).
3.3 Electrical And Electronics Institute (EE). 12 Migh level by ol e 3. Acoustical signal tests of frequency weightings
Meter free-field acousiic response at  lovel of 84 4B
Frequency | _ Deviation from various frequency weighting response curve (4B)
(Hiz) ‘Acceptamce
Flat Coweight | A-weight e
125 08 08 08 13
1000 01 0.1 01 110
8000 BN} L1 EE) 550
el & el - el &
SITHIPOR N/ SITHIPORN ASSOCIATES SITHIPOR N/ SITHIPORN ASSOCIATES SITHIPOR N/ SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25315 Cert. No. : ACL25315 Cert. No. : ACL25315
JobNo. : VCGBACO162 JobNo. : VCESACOI62 JobNo. : VC68ACO162
Pages @ Sof8 Pages  : Gof§ Pages  : 7of§
4 Blectrical signal tests of frequency weightings 7. Levellinearity on the reference level range
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB) N’:;:’:i“d M:::d D;:T:d Aci?:::‘“ 8. Level linearity including the level range control
(Hz) Fat Coweight | Acweight "“E:u":“ (aB) (4B) (aB) (aB) Anticipaied | Measured | Deviated | Acceptamce
1370 1370 00 L1 Range Value Value Value Limits
& 00 20 00 =20 1360 1360 00 FYN] @) (@®) @) (@)
125 00 00 00 15 135.0 1350 00 i1 — o e = -
250 00 00 00 15 1340 1340 00 11 < = -
500 00 01 00 15 1330 1330 0.0 S11
1000 00 0.0 0.0 £1.0 132.0 1320 0.0 £1.1 Anticipated | Measured Deviated | Acceptance
2000 00 01 00 320 1310 1310 0.0 [3N] Range Value Value Value Limits
w00 5 o 0 P 1290 x;p,g 3Z = ;: (a8) (aB) (a8) (a8)
1240 124 + X .1 BN
8000 01 01 [ 50 o T oo e 130 200 289 0.
5. Frequency and time weightings at 1 kilz 1140 1140 0.0 Sl 5 Tone burst response
5.1 Frequency weightings at 1 kHz 109.0 109.0 0.0 11
1040 1040 00 211 Time | Tone burst Anticipaied | Measured | Deviated | Acceptance
Anticipaed || Measured | Deviated | Acceptance 9.0 90 00 11 duration, To | Cycle Value Value Value Limits
Frequency Value Value Value Limits. 94,0 04.0 0.0 11 Weighting (ms) (48) (4B) (aB) ()
Weighting (dB) (dB) (dB) (dB) 89.0 89.0 00 £11 025 1 T80 070 Y PR
A~ weight 94.0 940 00 <02 840 84.0 0.0 S0 - > < o = - s
C - weight 94.0 94.0 00 <02 9.0 9.0 00 i1l = o s o o s
Flat 94.0 94.0 00 +02 740 140 00 L1
2 69.0 60.0 0.0 11 Stow 2 8 108.0 108.0 00 1.05-50
5.2 Time weighting at | KHz 64.0 6.0 00 11 200 800 1276 1276 00 10
S 590 59.0 00 <11 025 1 99.0 989 0.1 s
Frequency A“::'::md M\‘:SI:ZM D:'::‘:d Acv::: - 54.0 54.0 00 £11 SEL 2 8 1080 108.0 00 10;-25
490 490 00 L1 200 800 1280 1280 00 £1.0
Weighting (aB) (@B) (aB) (B) 440 440 00 =11
Tast 94.0 940 00 +0.1 390 39.0 00 =11
Slow 94.0 940 00 +0.1 34.0 340 00 11
Leq 940 94.0 00 +0.1 300 300 0.0 iLl
290 289 01 11
6. Long - term stability e T T o
SLM Display | SLM Display | Deviated | Acceptance 270 269 0.1 S0
Frequency atinitial at final Value Limits 260 259 L =11
(aB) (aB) (@B) (aB) 2.0 249 2l L)
940 94.0 01 =03

e .

ot p.

mchous.

SITHIPOR N/ SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY

Cert. No. : ACL25315
JobNo. : VC68ACU162
Pages  : 8of8

10. Peak C sound level

“Number of cycle ‘Anticipaied | Measured Deviated | Acceptance
in Valie | Value, Lepeak [ Value Limits
test signal (aB) (aB) (4B) (dB)
Continuous 1300 1300 00 30
One 1334 1333 0.1 30
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (aB) (aB) (dB) (dB)
Continuous 1330 1331 01 20
Positive half cycle 1354 1352 02 20
Negative half cycle 1354 1352 02 220
11. Overload indication
Measured value (dB ) Deviated | Acceptance.
Positive Negative Value Limits
onc-halfeyele | onehalfeyele [ (dB) (aB)
895 | 896 o1 15
12. High level stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency atinital atfinal Value Limits
Weighting (aB) (dB) (aB) (dB)
A - weight 1370 1370 00 203

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

lavel of confidence of i 95%

or any value fo

— End of Calibration Certificate
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INNOVATIVE INSTRUMENT CALIBRATION LAB

.-

7139 MOO 1. SO1 SUNTINAKORN 11 TAMBON BANG KAO.

k

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 1088 THAILAN AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 1088 THAILAN N5 AcchEoiTEn
TEL (60021165360 FAX: (6602116710 TEL: G602116-58601 FAX: (6602116710 YL o ~—
Certificate of Calibration T § Zwoely
F— RequestNo ¢ Reg 20250603
. 1. Indication at the
Name + ALS Laborstory Group Thaiand Co, L. CentiateNo 25-SLAFIIG
vuCSatog_ | Nominal Betore Adjust Afer Adjut Acceptance
Lusng, Banghok 10250 RequestNo: Reg 20250603
TASIACIN | Lea | WC | ERR | e | ERR Limie Renlt
Cotbraorseing_| (@) @ ) @ @ (sam (sam)
Ut Under Calibration Detals
wonovan | oioe | oo | woe | | aos ) | e
Mesirementfm: ¢ Sound Level Meer Microphone Class: 2
Now: ST—
Manufscter wox Micrphone Model: UC-52
Madel Nz Micophone SN 143486
Seral Number < oz Premplifier Model: NH-24 2. Self-g noise,
» RYG 50023 Preamplifir SN 22620 OGS S "
FAST/30-130
Resoluon s @ stnen St - Used
Weightin -
Calibration Environment and Details e P wo L el
ReviEw By e ~ 010,
J— nesre
umidiey + S0%R1 20 %t P o 3. Self-generated
Duomeric Presre ¢ 100310 10000 UUC Seting
Messured
Received Date: 6 March 2025 NEXT CAL DATE 19/03/26, FAST/30-130
Caliaed Date + 19 March 2025 UUC Weghting an)
e eriodic e x 010,
Locatonof albration ¢ Lab Acoustic © o o010,
Refercnce Standard z 4 010
e I T T |
4. ic si n ightir /ithout Wir
| tondardt Microphone | et K| 4192 | 2294985 | 2sumeras | NIMT t of frequency weightings (Without Windscreen)
‘Devation rom various Fequency Acceptance
[ rocomor | sk || ot [ romens | wkmews | - UncernanTy
Walghiing Respone curve Limie
s Resut
TAST x 3 7 - e
L STD Setting (@) (an) (aB) o
[ 00 [ o1 0w 15 P
o001tz 0 00 00 00 0 Puss
oot 0 [0 0 00 0 P
Catbrueany:  fpl Approved By : iy So0ttr o o o5 o0 ™ =
M. Noppadon Luangrt. M. Pacit Mathavom
Service Calbration Enginer Caliation Engineer Susrvier
Tsue Dat: 19 Mareh 2025
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €O LTD. HEAD OFFICE

7139 MO0 13 SO1 SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVING

10530 THAILAN

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €O LTD. HEAD OFFICE
7139 MO0 13 SO1 SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10840 THAILAN S AccnEoiTEs

INNOVATIVE INSTRUMENT CALIBRATION LAR o
INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE £

7139 MO0 13 SO1 SUNTINAKORN 11 TAMBON BANG KAEO,

e,
N

N SN AMPIOE BANG FLISAMUY PRAKAN PROVINCE 1080 THAILAN % s Neenesites
TEL: (6002163560 FAX: 60021167140 LA TEL: (6002163560 FAX: 60021167140 = N —— TEL: (6002163560 FAX: 60021167140 U o——
R R R
e e e
poer—=— v CoeNe - 25SLMIS CoeNe - 25SLMIS
RegNo : Req20250603 Reg20250003 RemsiNo : Req20250603
7. Long Term Stabily
5. Electrical signal test of frequency weightings, with relative to 1 kHz UUC Setting ey ] Atceptance 9.
UNCERTAINTY
F S ——— Accptanee T = e | e UL Sating s Mesared N
Vighting Repoos curve R = - ’
Welghting Respor Linit e @ . i FAST/A wr | wec | e Reut
ST St Aaw [ caw [ zaw can can — T UUC o a | @ | @
@ o2 o1 o0 o s . o | w7 o 1 P
it 140 w130 ™
250z ] ] o0 - =
sn a1 o1 is o S = F s = [ o | oo i o
2sotis o0 o0 o0 " -
p— - = - = > S —— 10, Tone burst response
= UL et Anticpated Deviaion gy U Seteg U Ml gt
ootz o o 0 " » i g 5 o -
o 10 s ST e o i || e Ao Tonhurt | wa | wwe | e Lk | Rt
2w tt; o o1 o0 7 o = i | m || o - st UUCTime Respone w | | @ | @ ey Can
ootz o o o0 0 ™ ) 0 o | w i s 2w ueo | e o 10 s
T 5 = 5 S = o) [ o | w B s ™ z w0 | oo | oo Tnas | e
o » wo | w B e oz | e | w o 580 | pes
ooz ) i 00 s | e
B [0 oo | _w |1 [ ) s | s | oo w0 [
Stow o
R G i 100 w5 wo | w u [ > w0 | e | oo oo | e
UL St s Mot [ w e | w u P w w0 | w0 | oo T o
FASt /00 wer | wec | e | R L] 1 mh | o i P sel > wo | e | oo oS | b
oio0 o oo | w o P
UUC Weighing an | an | @ Gan oz oo | o o 50 | b
o0 - 0 w M s
X ew | o | oo ) [
o0 o o w M o 11. Peak C Sound level
< o | o | oo L o P oo > o w O T UL S pe— Memrd Ry
z waw | o | oo o [ oo w o w O o FAST/C/ s we | wee | e | e | Rew
o
o » ™0 @ 1 [ @ | wn | an cam ean
U Sang s Measured pr—
d oo " o @ u [ Conploceyee es | wes | ow w0 s
010/A wer | wee | e Lmie | Rew . G -
. S o0 ® @ 0 u P ot el wa | e o 2 &
UUCTime Repone ) @ aw sa sa o 2 e w -
s | i@ | e En o] i B o Nt hlfeyle ss | iz 2 [
Yo o | o | oo o0 | re o B e w [ P
Siow o | 0 | oo o o0 | net s400 El 10 w ] [
[ i | o | oo o0 | rel A - 4 L] i il
o 0 o w O T
oo D o w w P
P = uu w O s
B0 B B @ o ™
o B B © |1 [
R ——— R ——— TSI R oS30
INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. LTD.HEAD OFTICE INNOVATIVE INSTRUMENT CO. LTD.HEAD OFTICE W,
N
159 MO 11, S01 SUNTINAKORN I AMBON BANG KAKD JANAB 159 MO 11, S01 SUNTINAKORN I AMBON BANG KAKD JANAB SN
ASPIOE BANG LI SANIUY PRAKAN PROVINCE 10580 THAILAN TeensoiTes ASPIOE BANG LI SANIUY PRAKAN PROVINCE 10580 THAILAN S N" AcchcoiTes crRe
e R R e e R ke = TN g B
R R Acudted cliraonbarotry NS
L1 g JIRANATER ASSOCIATES COLLD. < omsoly g TN
poer—=— CoeNe - 25SLMIS NsC s 1005 =TisI -
PR mow 367 CALIBRATION 0367
RepuestNo R 20250603 ey
12. Overload indication e oot s dpartnen.
Mewred | Deckion Rl for Statements of Conformity oo stz
UNCERTAINTY e o
we i won
" Repering ofConpimc i il lowing g s
o LB iy CERTIFICATE OF CALIBRATION
o1
s ” seor Pagerof 2pages
[———, s Gk (S
vl W
Dovied o
rai- MEASUREMENT TEM Heat Sress Monitor g
MANUFACTURER M The temperatre cfbaton wi dve
B woma nsose. colbration method o3 WICL001
SERIALNUMBER 150007 ol enpertee decer snd sindord
Mesurea gl o
ettt h ot e o
T 1 il CONDITION ASREcEIVED Used e v sasdontt.
Ti= e Gusromen AStabortory rovp sl o,
an g 104 Phatthanakan 40 Phatthaalan Re.,
Messured vabe L inwaeng Suan uang KetSuan Luang. ot roceabe to the
il 0 = ina e of o
0% xpnt iy | Baghok 1025 haland. Tnal e of ey htond (T
il 10 Cofate mumber: 11000724, Cet
Nominal RecevEDoATE rimber n 011330
Devined [ MEASUREMENT DATE
1SSUEDATE Reference UsedDuring
- . Stondord Temperatre
Nete: it ode ST 100 A5, samma serssz0
Maimuan-pernitted Eod of Certiiate ENVIRONMENTALCONDI 2 Ot Tenpertne bk
i ad of Cartiica s i Ser 671407
Foacten Amhl:mmnd\l\nnhlh:labﬁuluw:nnmm OO Sl 674
Uncertainy of messurement Temperature 50
Relatie Hmidy iSosse o
L niston s e clbionchck fsency Nt aplcble
e — Not splcble
s G Notpplabe
1 Acoustic s st froqencyweightings t 101z10 4 ks oavan
TABULATION OF Resuls:
5 Acoustc i st o fseneyweighings 14 i o 10 e o T st s
1 0w
e — o
7 Lons Term Sty oo
—
P ——— oo
T p—— 0w 08/04/ 2026
NEXTCALDAT:
10 Tos b g oow
1Pk C Sound el s
[— = calbraedby: Aoproved snatory....
M. Soawit Thichald a Booncharo
-t Leve by oo R e Mo
[ e Tr———— 1w uangrumpat Phoommit
o o N WAITING FROM THE LASORATORY
R ——— R ———
cottroton oo
JIRANATEE ASSOCIATES COLLID. RANATEE ASSOCITES COLLTD: sonec rnsaoty JIRANATER ASSOGIATES COLLID.
s s NSC= TISI-TIS 17025
o tscod Caumanonsssr CALIBRATION 0367
o
Continuation of Centiiate of Callbration Number COT-082.68 Poge 22 pages Nt L — R R A R R e PR TR
oot seves dpoimen.

jonRange:  20°Ct040°C

Table 1: IN: 15027737,
Demersan Damter 33 . Lngh 0

Standard Reading. UUC Reading fror
{mm) [T (] ] ]
o 062 02 o1 009
50 25,054 22 o1 009
50 30040 302 02 0099
) 35029 352 02 0099
20 40019 01 o1 009
Table IN:
Dimension: Dlameter 3.3 mm. Length 205 mm.
Immersion Depth  Standard Reading UUC Reading Eror. Uncertainty
(mm) ] ]
10 20062 02 o1 0099
10 25054 22 01 0099
10 30040 301 01 0099
10 3509 381 o1 009
110 0019 01 o1 00%
Dimension: Dlameter 14 mim. Length 150 mm.
standard Reading UUC Reading fror
(mim) ( a9 [ ]
3 0062 02 o1 009
” 25054 20 01 0099
s 30040 209 01 0099
” 3509 8 02 0099
i 40019 397 03 0099

UUC: Unit Under Calbration

End of Certifcate of Callbration”
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CERTIFICATE OF CALIBRATION

[ — -
— — p—
i i o Yo
flocalfertiorly” v B v
S — g digital te mp/-lu!wr mdwmr wul standard
ey l(‘mumvmr( probe. The temperature scale use
conomonAsEceneD - Pt
rwluyllw?hha\lmd)m ud.
m e ) o
Dot e o o o, Yo ey g
"‘m National Institute of Metrology Thailand (NIMT)
necaviooNTe - Nkl mmbe 704734, el
MeASURBENT OATE
ot ont s o
s erion
emoNwENTALcoRDTONS:

2.Dighal Temperature Indcotor
DT11000.A M1, SeralNo. 671407.
00591 Due dot: 21 Oct 2075

Ambient conditon in the laboratory are a folk

Temperature
Reltive Humidiy 15504150 %RH
talnty of easurement:
e epried nceimy of meosuenen i
ased

roge foctor k=2, Which for a. normol
asios . comeponds 1o 5 v
The stonderd
ncrany s b diemined n e
TABULATION oF REsuLTS: S [t oo e
The table o next page give the measured valufd EVIE B Y 2 preriu Siguios b dpriieiniioi
APPROVED BY
NEXT CAL DATE..... 97/.01/26,
Calibtated by: NAC ‘Approwsd signatory: 4
e iy i, Parinya Booncharoen

1
S et Fhoomnt

Callration Department Manager

INWRITING FROM THE LABORATORY

@ Without Ad r

Caliration Range:  20°C t040°C

Funct

Table 1 HP3201.2, /N: 18021464,
Dimension: Dlameter 3.3 mm. Length 170 mm.

ion Depth d Reading, Enor Uncertalnyy
{mm) ta ) ]
W 20052 00 g
5 25058 00 009
@ 30056 00, 0099
0 35014 00 0099
8 40036 00 009

Table 2:
Dimension: Diameter 3.3 mim. Length 205 mm.

Immersion Depth  Standard Reading.
(mm) (e

0 20053 D1
110 25058 21
10 0056 301
10 3501 1
110 0036 01

e umant s ottt o Mot

Table
Dimension: Diameter 14 mm. Length 15¢

Inmersion Depth _ standard geading UC Reading Enor
fmm) 6 ca )
7 %3 [
7 %2 0
7 301 00
7 350 o0
2 20037 00 o 009

e Gnidionder cativration

++*6nd of Certficate of Calibration’
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F Temperoue messuementoborotry
et e Cabraionseices eporment
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CentfcateNo, +COT-006.68 Pageof 2pages
MEASUREMENT ITew Heat Stess Moritor Gabrotion procedr
MANUFACTURER Delta O e et g Wq(dnn by
vt o ool e oo
e e SRR
1o NuMBER RYG_Fso3s6 ..m,,wfi »J Wecnag e ok e
CONDITION ASRECEIVED Used tem osbaedon
customen +ALS Iaboratorygroup (thalland) Co, 1d.
104 Phathanakan 40, Phathanakan R, aceabily:
Wit S e, O S, The mosirmentesls or woceale (0 the
e nieonsonol Sysem f s (5) thioogh
Hotinel sttt o Metelogy haand (A
T — J— oty mr 108721, Gt
MEASUREMENT DATE 071202025
15SUE OATE 108 12n 2025 e sed g vt
- Stondod Temperoure o
e a—
ENVIRONMENTAL CONDITIONS: it
ient condition in’ ratory are as follow: ppgsney
:'"“ ok ""‘“ LA ] "’" p ol 10003 MK ek o 671407
femperat 430 % 00591 Due date: 21 Oct 2025
Rt ity T
oy of esement
epied uncerobny of meoswement s
o coverage focor k=2, W for @ nomol
st coresponds e
probolity of apprasimotely 5% The sondord
T— S ncertity hos been detcrmined i ocordonce
B it he GUM ‘Evaluoton of mosuement datc
The table on next page give the measured vajubd. ¥ IFVV BY < Guke o he exgresion of uncstaity in

APPROVED BY.

NEXT CAL DATE. 07rov2e

) J

. b, v S NAC
N

Approved signatory:

M. Parinya Booncharoen
Calibration Dcpartment Manager

INWRITING FROM THE LABORATORY

JURANATEE ASSOCIAT

s CoLLTD.

Continuation of Cetficate of Calibration Number CDT-006-68

Page2 ol 2 Pages

Callbration Range:  20°Cto40°C
Function: ¢
Table 1: 2,5/N: 18021466, 4
Dimension: Dlameter 3.3 mm. Length 170 mim.
nDepth  Standard Reading, uC Reading
a &)
80 20057 w1 o0 5
a0 25061 20 00 016
80 30052 300 o4 0099
80 5014 350 00 0099
80 0035 00 00 0099
Dimension: Diameter 3.3 mm Length 205 mn.
Rsueah ik ke UuC Rgad Error
(mm) o [ )
o 20057 o1 [ 00
110 25061 252 o1 0099
10 30052 01 o 0099
10 35010 51 o1 0099
110 0035 01 o1 0099

Dimensions: Diameter 14 mim, Length 150 fm.

ImmersionDepth _ standird eading
ol
7 70057
7 25001
7 10057
7 3501
s 003
e Gnitbnder cattration
Remark: k221

providing 3 evel of confdence of approximately 95%,

+*End of Certfcate of Callbration***

AT Ao

]
NAC

s o0,

Aceredied coltvtionaboratory
WscmsiTs 17025
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Bingk 1060 Cltration seves deportment.
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NSC=TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

CertficateNo. £ CDT-034:68
s ey Heat tress Monitor

Delta OHM
iy iHOR22
SacmE]
© RYG_Fs0220
aonnmouAsuEmvtn Jsed item

<AL laboratory group (thailnd) Co, L1d.

104 ththamicn 0

Khwaeng Suan Luang, Khet Suan Luang,

it 10250 Tt
RECEIVED DATE
MEASUREMENT DATE (

SUE DATE

ENVIRONMENTAL CONDITIONS:
At choion i sbrdryars el

230230
Rt iy

$5502150

Page 1012 Pages

00591 Due date: 21 0ct 2025
ot

Uncertainty of Measuremer
The reported uncertainty of measurement s

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

]
NA

Approvld sgnatory: ...

< e foe o, W fr ¢ comat

Nextcat pare. 2%/01/ 2025

. Parinya Booncharoen

UL
INWRITING FROM THE LABORATORY

NAC

SSOCIATES COLLTD.

Continuation of Certificate of Calibation Number CDT-034:68

Page20f2Pages

@ o
CallrationBange;  20°Ct040°C
Funcion:
Table i 15015854,
Dimencion: lameter 3.3 mm. Leneth 170 mm, |
Immersion Depth ‘Standard Reading UUC Reading Uncert:
{mm) o [C] (] Cl
0 70067 7 o . 33:
80 25.060 27 u Q)N
w0 00 07 ol ) oo
w0 s0n 37 03N ) oo
80 40028 396 2204 E 0099
Table i N: 20008279
‘Dimension: Diameter 3.3 mm. Length 205 mm. AV
ImmersionDepth  Standard Reading Eor Uncerainy
(o) ) &) 5]
o 70068 o 0%
10 2500 00 0099
10 20051 00 0099
1m0 3500 o 009
10 wgs o 016
S“ adi VUC Reading Uncertainty
(mm) [o ] [ 5] a
%9 703 o 09
7 252 o 0%
=02 o oom
(AN 351 01 009
b N 400 00 0099

“End of Certfcate of Cllbration***
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e e,
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Sactny of ecavemene
The reparted uncertaity of meosurement s
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dstribution _ corresponds
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TABULATION OF RESULTS:
The table on next page give the measured values.
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uncertoinly has been determined in occordonce
406 A i f momronet d
of uncertinty in

oAt

NAC

AT ASOGATS

vnmaha

Civighuanmsatroonmit

arinya Booncharoen
Coltraion Dearmat aroge

INFU
INWRITING FROM THE LABORATORY

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certfcate of Calibration Number

cor-091.68

Callbration Range:  20°C1040°C
Function:

2,5/N: 20030506.

Page 2012 Pages

Dimencion: Diamater 3.3 mm. Langth 170 mim.

P T R = g
{mm) ra ra 9 ra
80 20041 201 o1 03:
= 2505 251 03 %
® 2003 201 oo
= 35020 1 o1 oos
® 0007 w1 o1 aoss
2763
Dimension: Diameter 3.3 mm. Length 205 mm. x g
Immersion Depth  Standard Reading. uc Readi N e Uncertsinty
(mm) ) q ]
w0 T M o
110 25005 o o0
110 200 o oo
110 3500 a oo
110 “000 a e
‘Table 3: This equipment was connec Fature probe Model: TP3207.2, S/N: 15033223
Dimension: Diameter 14 mm. Length
Uncertaity
- (5 ]
7 K won 5
7, 2015 e
5 2003 o0
5020 pres
w007 e

.
Ca

nd o Certfcate of Callration’

-
——

J
NAC

JIRANATEE ASSOCIN Isopec 17025:2017
WSS 1

st Nt Co 18 cauBRATION

ey

Pecasin 1784 i, Bt Temperature measurementfoboratory

S deportment

ol pctbion@ansoeon
st welrateecom

W1,
Sy

AW

i

3
o,
2

7N
ll\\\\\

NSC—TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

ContficateNo. £ COT-219-67

MEASUREMENT ITEM +Heat stress Monitor

MANUFACTURE Delta OHM

MODEL/TYPE

sl nisen

DN

mnmmu ASRECEIVED

custor +ALS Iaboratory group (thalland) Co, L.
i

Suan Luang, Khet Suan Luang,

S 6250 Thaond

RECEIVED DATE

JREMENT DATE
1SSUE DA

ENVIRONMENTAL CONDITIONS:
Rl o ey e o

Page 1012 Pages

Calibraton procedure:
e l;mnruuun m»mmm,.m

iy
secoltaton ptfod Sus WACL-001
nzm«mummmpamoumnnmwnnmrmnm
dgitaltemperotureyindicotorsahd standord
temperatur probe. Thjemgtrs sl s
s bosed on
Traceobiiy:
The nigosurementyeslts are uoceoble to the
Tntermalionol system of units (5] though

totoal il o ey Tholand (M)
Certfaty number Cenficate
mbert ER.0113.24

Reference Used During Calirotion:
1. Stondard Temperatue Probe
"Model: 15100 A500, Seral No. 66765209,
Due dote; 26 Mar 2025
2.Digtl Temperature Idicotor

del: DT1-1000 A MK 1, Sriol . 671407

Tem; < 00591 Oue date: 21 0t 2025
Rt ity v f
Uncertainty of Measurement
gl NS
[ 5 comemp foctor 13, Whh o o vl
dstibution coresponds
robobiityof sppresmtey 5% The stondosd
uncertinty has been determined i accordance
“TABULATION OF RESULTS with the GUM Evalaotion of meosurement data

\

Guide 10 the express

don.of uncertainty in

, NEXT CAL DATE... 20./12/25,
g...w. NAC | sowomstsimar.
O

o

 MigdRuangrumpai Phoommit

M. parinya booncharoen
Caliration Department Manager
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JIRANATEE ASSOCIAT

Continuation of Cetiicate of Calbration Number COT-215-67

I Without Ad r

20°cron0'c

Page 2012 Pages

e 1:
Dlmension: Diameter 3.3 mi. Length 170 .

Standard Reading Uncentdhyy
ta [
0 20066 o g
0 25001 o 009
50 30053 00, 009
0 3505 30 00 009
50 003 39 201 00%
Table 2: o 50284,
Oimension: Diameter 3.3 mm. Length 205 mi.
rsonDepth  Standard Reading uC Reading
cq ]
10 20,066 9o 02
10 25002 25 02
110 0053 29 02 0099
110 35005 aho 01 0099
110 003 ) 08 02 009

Tl T et s connectet vl tempefature probe Model: 32072, 5/: 15031951,

e e 5 o

immerson Depth _slandara feadion fror
) € bt )

I 73056 3 @ 0%

50N 25001 2 0 009

7' 30053 201 0 0099

N 35015 150 a0 00%9

25 003 09 o 0089

=++End of Contifcate of Cabration

JIRANATEE ASSOCIATES COLUTD Isopec 170252017
SIS TS 17025
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Ema paccabsianpearsce com

Certificate No. + COT-066-68.

MEASUREMENT ITEM

w

ol

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
+ALS Iaboratory group (thaiand) Co., Ld.
A R

hwaeng Suan Luang, Khet Suan Luang,

S 0250 Tk,

RECEIVED DATE

UREMENT DATE
ISSUE DATE
ENVIRONMENTAL CONDITIONS:

et e ibrory et
220430

Temperatur
Rt ity

15508150 %M

oy,

NSC=TIS! - TIS 17025
CALIBRATION 0367

Page 1.2 Pages

et ceoble to the
ntemational system of unts (S through
Notlonol Rthute of ety Thllnd ()
Certatenumber: T7-0047.24, Certicate
umbers R-0113-24
e g cotro
. Standard Tempero

ot xvuoowa, SerolNo: 667682.09,
L ogta
o o000 A et 67407
e dote: 210ct 2025

Uncertintyof Measuremen:
The reported uncertinty of measurement is

o coweroge foctor k=2, Which for a normal
dstrbution  corresponds 0 "a_coverage.
The stondord

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

REVIEW BY

NEXT CAL DATE. . 16/.03/ 2026,

s been determined in occordance
e A S of essemer dets
o the exrson of ancertainy

5

iibrated by:
M. Sorawit Thachalad
@M

v ]

NAC

pe

Approved sgnatory:..

Boonchar
Calibration Department Manager

NFULL
INWRITING FROM THE LABORATORY




Aectededcttrtion oborotory NS
JRANATEE ASSOCIATIS COLLID. JIRANATEE ASSOCIATES COLLTD. sotcias2017 AN ey Bl S
NSC-TISH-TIS 17025 NSC~TISI - TIS 17025
" coa caumaToN 0367 CAUBRATION 0367
G a7
Continuaion o Certifiateof Callraton Number COT-066-68 Page 20l 2pages Continuation of Certiiateof Cal Page2of 2Pages
ok 00 o] Cotboton snvcesdeportment.
i P—
o ek ot et o o
Colloation ange:  20°Ct040°C CERTIFICATE OF CALIBRATION Coliration Range:  20°Cto 40°C
Function: tion:
;21001207 Certifcate No.: COT-068.68. Page 1012 Pages Table 1 2,5/ 21001219,
Dimension: Diameter 3.3 mm Length 170 mm.. Dimension: Dismeter 3.3 mm. Length 170 mm.
MEASUREMENT TEM Heat sress Monitor :
Immersion Depth ‘Standard Reading UUC Reading Error M Delta OHM “The temperature calibration was done by Immersion Depth ‘standard Reading UUC Reading Error Uncertainty
(mm) ] ] ] o ot :HD322 etouse caeoton glod g Wt 001 (mm) ca ] [T L]
SERIAL NUMBER 2 i bonpie
® 20067 201 w0 0% digitl temperoture indicator and.stondord o 0056 19 o2 0059
25052 251 00 0099 1D MUMMR Rt Feay R—— W mpgyanse. 80 25050 250 00 0099
w AS RECEIVED ed item o bsed n 15
0 30045 301 0 0089 15 A s it g s = 3002 300 00 00%9
50 35025 351 01 00%9 104 Phatthanakan 40, Phatthanakon R, aceabity: ® 35019 350 00 00%9
2 10009 01 I 0059 e toceable to ® 996 100 00 0059
» Hokeresigripstig rghitut
N ek DT s Nationalnsttuteof Metrology Thaiond (NIMT) Table /N: 2202393
Gonicate. mumber: 17004724, Cenfate :
RECEIVED DATE <03 Mar 2025 iy, Borpres b ‘Dimensions Dismeter 3.3 mim. Length 205 mm.
MEASUREMENT OATE 18 Mar 2025
{mmersion Depth ndard Readi UUCReading Eror Uncertainty. 1SSUE DATE £20Mar 2025 Reference Used During Calibration: Immersion Depth  Standard Reading UC Reading Eror Uncertainty.
(mm). o G ra (] A - (mm) ra o ro
ModelSTS 100 AS0, Serol o 67662.0,
10 20067 200 01 0059 ENVIRONMENTAL CONOIIONS: ‘Oue date: 26 Mar 2025 1m0 20056 01 [ 00%
2. DigholTemperatur ndctor
110 25052 250 o1 0089 Ambient condiion i the sboratory are s fllow: . W14 110 25050 1 00 0099
110 3005 300 00 0099 Temperature 130 C oy bty 10 30032 300 00 0059
10 3505 350 0 0089 Relaive Humidy 15508150 %A 110 35019 350 00 009
110 40009 00 Iy 0099 e b Lepbous 1m0 1999 00 w0 0059
The reported uncenainty of measurement is
TP32072, 5/M: 21001783 Table 03207
3 mm. @ coverage foctor k=2, Which for o normol
Dimension: Dlameter 14 mim. Length 150 mm. dstrbution _ comesponds o "a _coverage Plgmemsion: Dl 1 o Lerg N
Thestondord
Immersion Depth _ Standard Beading. UuC Reading. fmor ghcartloty Bos hegs sttt n occonanes Standard Reading.
= i o B = TABULATION OF RESULTS: " | i the GUM Evalotonofmeasurement dota s m AR e
‘The table on next page give the measured values. ~ Guide 1o the expression of uncertainty in 3
75 20067 202 01 0099 measurement’ 75 20056 201 0099
7 25052 51 w 0099 7 25050 1 0099
75 30045 300 00 0099 APPROVED BY 75 30032 300 009
s 35025 350 w 0089 7 35019 50 0%
s 0008 299 o1 00 . s 3999 400 0089
NEXT CAL DATE, ... 18/ 03/ 2026
UCH: Unit Under Galbration G Unit Under Calraton
—— caibrated by: Approved signatory: =i . "
S gt NAC Sl O
= @ Lsciminazosos Calibration Department Manager
0 Miss Ruangrumpol Phoommit
AT KS0aATE 00 1
N WRITING FROM THE LABORATORY
Aectedted cobrotinloborotory Iectdied cotrtion aboroory
JIRANATEE ASSOCIATES COLLD sopec 1usss0ts JIRANATEE ASSOCINTIS COLLTD, JIRANATEE ASSOCIATES COLLTD, iso/c orso1y
NSC-TISHTIS 17025 NSC-TISI - TIS 17025 NSC-TISI-TIS 17025 NSC-TISI - TIS 17025
tes Co.d CALBRATION 667 (CALIBRATION 0367 tee Assocates Co.Utd CMIATION N7 (CALIBRATION 0367
e s e oase
Continustion of Cetificateof Callration Number COT-069-68 Page20f2Pages
gk 0o ] Cotraion serces depormen: frommiiriean Cattrton servicesdesoriment.
ecsmiss Nt
ok pccataiondtansseci e e
e e e o Ve et
CERTIFICATE OF CALIBRATION Slinfateay  DR0 CERTIFICATE OF CALIBRATION
CortifeateNo.  : COT-068-68 Page 10f 2 Pages - §/N: 2100121 Certifcate No. ~ : COT-065.68 Page 10f 2 Pages
Dimension: Diameter 3.3 mm. Length 170 mm.
MEASUREMENT TEM  Heatstress Monitor [ : MEASUREMENT ITEM Heat Stress Monitor cot
MANUF/ IREF The temperature colibration was done by frror 'MANUFACTURER Delta OHM The temperature mmnmn was done by
MODE! House calbration method a5 W-CL-001 (mm) () %) ) &) MODEL/TYPE o B
ey sl according to comparson method with stondrd fesersp i pisorlprien et wih sandrd
R ol temperture ndeator v 0 20056 02 [ 0% e depddaon - i
temperoture probe. The temperoture scle use ; ool yoit. i
‘CONDITION AS RECEIVED i Siberny 2 o= > 3 [l CONDITION AS-RECEIVED. Usedtem oS ssedon 1550,
CUSTOMER \LS laboratory group (thailand) Co., Ltd. b i » * CUSTOMER AL laboratory group m.-ﬂ-nul u ud
104 inakan 40, Phatthanakan Rd., Traceability: ® %008 *a 2 ot 104 Phatthanakan 40, Ph: he s i
Mmaie Sua Usng Kt i Liniog, The meosurement resis 5 99 101 01 0099 m resits are aceabie to 1
2 - intemainal ystem of nis (5) rosgh Saagind i0zs0 Thatknd trational system of units (5) through
D160 et of 2 Thailand (NIMT) meh»:mmnlumaqrm.:mlmml
e s 7600724 imenslon: Diam 001724, Cenficate
'RECEIVED DATE 03 Mar 2025 QI e TR (Caton: Dlowerisloss ol RECEIVED DATE £03 Mar 2025 i, Moo i
(EASUREMENT DATE 18 Mar 2025 MEASUREMENT DATE
1SUE DATE Mar 2025 Calbrotion: immersionDepth  Standard Read UUC Reading ot I5SUE DAT o Calboton:
1. Stondard Temperature (mm) ) ) ) indord Temperoture Probe
Model: STS-100 AS00, Serial No.; 667682-09, Maodel: STS-100 AS00, Seriol No.: 667682-09,
ENVIRONMENTAL CONDITIONS: e 10 20056 20 o1 00% ENVIRONMENTAL CONDITIONS: oo 5 05
Ao A bty e e 5 ol 011000 AWK S o 71407 a8 ot K 2 frio Pkt oo el ientory § Model: DT-1000.A MK 1 Seral No. 671407-
emper: 30 © 00591 Dve dote: 21 0ct 2025 ax oy 30 g0, aum Tempes c 00591 Due dote: 21 Oct 2025
Rl iy iSosso 10 018 350 00 0059 Rt iy 15508150 %M
Uncertainty of Measurement: 110 39.99 400 00 0099 Uncertointy of Measurement:
The reported uncentaty of measurement s The reported uncetanty of measurement s
& «coverage foctor k=2, Which for ol coverage foctor k=2, Which for a normal
dmrﬂuum corresponds to @  coverage Do Mameter Lo Loty TS distribution _ corresponds to o coverage
prbobilt of aprovimotely 5%. Thestondord The standord
ncetalnty s bsndetemines i crdone Immersion Depth _ Standard Reading UC Reading Eror uncertainty has been determined in occordance
‘TABULATION OF RESULTS: W ‘S with the GUM ‘Evaluation of measurement data {mm) Q) o 2] Q) TABULATION OF RESULTS: vy S with the GUM ‘Evaluation of measurement data
The table on next page gv the measured values e 0 he e of scomaiiy b The table onnext age gv the measured values. 2 ""Guide 1o the expression of uncetointy in
measuren | % 005 01 @ 3 ety
b 7 25050 250 0 009
75 3018 3 o1 o089
17103/ 2026
NEXT CAL DATE. = 20808 28 o 0008, NEXT CAL DATE.... 161,03/ 2026
GUC*: Unit Under Calbration
. NAC — . o JU—
Mr. Sorawit Thachlad AR ASSOGATSS 00,0 propRe P O . Pringa Boancharoen
@ Miss Jtraporn Lersomhol Calbraion Department Manager € Mis itraporn Letsomphol Callration Department Manager
0 Miss Ruangrumpai Phoommit 0] Miss Ruangrumpai Phoommit
INWRITING FROM THE LABORATORY N WRITING FROM THE LABORATORY
o\“\.‘. o,
1R EE A IATE " e .
RANATEE ASSOCIATES COLLTD. RANATEE ASSOCIATES CO., soiec mas:017 RANATEE ASSC
scss 17025 NSC=TISI - TIS 17025 R
Jianatee Associates Co.1td ninsmon sy (CALIBRATION 0367
o)
Continuation of Certifcae of Cliration Number CDT-065.68 Page 2012 ages S o Continuation of Crtficte of Clibration Number COT-010-68 Page 2012 pages
e sy
o [reetaseriin
ibration Range:  20°Cto40°C ;w0
CERTIFICATE OF CALIBRATION nBage:  20'Ctodo’c
Function:
: 2,5/N: 21001215, ContfcateNo. : COT-01068 Page 1of 2 pages e 4 i i
iwainskin=Distater 3.3 s Langeh 128 Y ‘Dimension: Diameter 3.3 mm. Length 170 mi.
MEASUREMENT ITEM Hea trss Moritor Coltation procedre:
Immersion Depth  Standard Reading. UUC Reading Eror Uncertainty. Py e The emperature colibration i dorieby Immersion Depth UC Reading
= ‘o ™y © > W ek nHouse.cotrotion ethod \as_ Wlct-001 mm) z]
g o compson el W toniord
80 20,060 201 00 0099 SERIAL NUMBER Sl digital lrm(lnuml{ Vldrm tor. and. 80 200 01
D NUMBER RG_F50360
» 25055 32 01 005 pellogio, ~pooin sy v oy oy
g et = 4 o CONDITION ASRECEIVED. Used em {eis e o0 540, A
CUSTOMER \LS laboratory group (thailand) Co., Ltd. b »a, &
0 a8 352 02 0039 104 Phatthanakan 40, Phatthanakan Rd., Traceabily 80 350 o
® 39598 02 02 0059 ettt pranalsy I rsbantyelps o e o e = 19 -01
nenaival Sysem of it (5) trovgh
B and.
Table 2: angkok 10250 Thailan. Naconcgi e of coiogy ko ) Table 1802002
Dleaasion: st 85 iy, Langih 265 6. — e G’ ot 700720, Geete Dimension: Diameter 3.3 mm. Length 205 .
Muwmnsmmt: 108 a0 2025 i
immersionDegth  StandardReading  UUCReading fror issue 8 Jan 2025 e oyt InmerionDepth  StandudReading  UUCReading
(mem) o) ) ) 1. Standard Temperat {mm) o
o 1330050 Sl 766205,
10 20060 201 00 0059 ENVIRONMENTAL CONDITIONS: Mar 202 o %1 00 0059
2 Dighoi Temperature ndicoror "
110 25055 51 w0 00% e - A S 17 110 1 0 009
1m0 3003 300 a0 005 3 pooasiitmasialps 110 301 0 009
10 5015 350 00 o089 Retooe iy Soimo 110 31 o o0
1m0 39598 00 00 0059 Uncertaintyof easurement 110 w01 o 0%
The eported uncenointy of messurement s
skl wiicdess? Y coverge focir 13, Whh for o rorml il Longth 150 "
imension: Diameter 14 mm. Length 150 mim. dstributon _conesponds to o coverage Doewepaion Dl A e ATt A0
The stondard
" ety o b detcrmned oo amesion Depth rd -
S chae s Haceizy TABULATION OF ResuLrs: i he GUM evlotlonof meesuemert dto tmmenlenventh o SER i
(mm) a) ) ] ca ‘The table on next page give the measured values. | JREVIEW BY p i sl g e el v
3 20059 201 00 0099 p———r 75 20063 01
7 25054 20 a1 o089 7 25002 0
7 30038 300 a0 0% APPROVED BY 7 30052 02
” 35015 319 o 0099 7 5013 01
s 39959 399 0 00% s 40030

UUC: Uit Under Calbration

End of Certifcateof Calbratio

NEXT CAL DATE, oero128

¢ < ]
i s . NAC o =

Callration Department Manager

4 MiggRuangrumpai Phoommit

INWRITING FROM THE LABORATORY

(e nifinder cantration

15, K221

BOVIGnE a level of confidence of approximaely o

End of Ceniicate of allbration***
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S,
—

oo ooy ooy oy S20

. - S NLUANG, SUANLUANG, BANGKOK 10250 %/
JIRANATEE ASSOCIATES COLLID. soicc 0252017 JIRANATEE ASSOCIATES COLLTD. RGO ST i S
sCrsis 17025 NSC=TISI-TIS 17025 iamrou
e At ot caLBRATION 0367 CALIBRATION 0367
e, s Certificate of Calibration  Certfieste No.: 24pra7t
[ — Tempertue measurement bortory Continuaton of Certficte of Callbration Number COT-067:68 Page2of2pages Page: 1of2
ook aion) Cottrotionsevcesdepartmen.
TGt
vt o Lux Meter
T T catifcate may notbe reproduced ofher than n fl,
Callbration Range:  20°Ct040°C e prio witen approva of the head of
CERTIFICATE OF CALIBRATION Puoot2L ot Seves 3 Equpren Calbretan an Tt S
Function:
CenfcateNo. ¢ COT-067-68 Page 10 27ages 2,5/N: 21001206 HIZADISTT
Dimension: Dameter 3.3 mm. Length 170 mim. 1D No.: RYG._Fs0s38
MEASUREMENT ITEM  Heat sress Moritor Calbration procedure: Condition As-Recelved: Used ltem
MANUFACTURER Delta OHM hetempersre colbrdon v oy ImmersionDepth  StandardReading  UUCReading fror Uncertainty Aostoed oia M ambad 56
Lmvee iHD322 House cal o Wat.oo (mm) ca (o (o) ]
. occrding tocomparison method withstondard a
SERALNUMBER +20032202 Lo e, b, <o - P =T = T Galibration Date: 10 September 2024
b inx +RYG_Fs0522 temperatureprobe. Th temperoture scole use
CONDITION AS-RECEIVED  Used tem wasbosed n 75 90, 2 e 20 =4 s Reference: 208.0132W5C ALS Laboratory Group (Thaland) Co, L1
customER AL laboratory group (talland) Co L1d. i B avats 4 a4 059 Amblont Temperature: (23 £ 2) °C
104 Phatthanakan 40, Phtthanakan Rd., Troceabty: > gsuis s ot o pe 104 Phatthanakan 40, Phathanalan Rd.
80 40011 400 00 0099 Relative Humidity: (50 £ 15) % B, A P
Bangkok 10250 Thaiand. ) through Kwasng Phathanalan, Khet Suan Luang,
— Nationl nstiure of Metrlgy Thaand (NIMT) /N: 21001250, Banglak 10250 Thaiand
R —— Gty amber 04224, e Dimension: Diameter 3.3 . Length 205 mm. e
MEASUREMENT DATE +17Mar 2025 i
oATE +20Mar 2025 Reference Used During Calbraton: InmersionOepth  StandardReading  UUCReading fror
1. Standord Temperature probe (mm) ] ) [C) ]
Mode:STS-100 AS0, SerioNo. G&7682.09, ‘onditon ofthis result of caliration
. Duedote: 26 or 2025 7 T w 0089
SoETA ColmoN: . Dot 2o o 1 et by » 5 1 Reference standards insiruments
o poonhielmtamalotons, Model: D1-1000.A MK, Seil No: 671407 n ¥
remperature 20830 00551 Out dnes 210t 3035 1m0 30046 301 01 0089 Instrument Model SeralNo,  Contificate No.
Relative Humidity 5504150 M 1m0 3025 351 o1 0089 1) Photometry & Encorder UMgudessm  120RC003  DLO0BZ2 2042025
Uncrtoiny of Mesurement: m 40010 01 o o089
The reported uncetanty of measurement i

2) High-accuracy Iradiance Standard oLFELU Fa471 TP104823 010012024
Norep: . 2.This result 2
Loommon i i Wlch .o someal Dimension: Diameter 14 mm. Length 150 mm.

3.Test Equipment : Programmable Voltage/Current Source ( Model : OL83A, SN : 09220284 ).

b oo 1o '3 covroge
myﬁ'ﬁ’m&ﬁ:‘?“mm . 4.Test Equipment : luminance Meter ( Model : 51002, SN : 080129 ).
B — o) 5# S Nt ot gt ke sty 5. )
The tabl on net page gve the messured values, e s ) a o &) o o REVIEWBY ..

measurement’ | 7 20067 201 W 0050 L g
R = v/ » el = o o uorl o Moy T M) rEe—— 5/

» 30046 300 00 0099 ol
s 35025 u9 01 0099 10lalsi
1603/ 2026 s 0010 38 02 0099 NEXT CAL DATE 2

NEXT CAL DATE

UUC?: Unit Under Calibration
Remar

providing alevel of confidence of approximately 95%.

] i @Dﬁg Calibrated by :  Nvat Nitas VA Vatd
¥ lesue Date: 11 Soptember 2026 T TPraines Prabpapal
iy # NAC Ao s

Mr-Sorwt Thachalad AT KSOGATES 00,1 gy [ ) Chatchavan Knunpluk
@ Mis traporn Letsomphol Calivation Department Manager (V1 Nuntawet Knamehei
) Miss Ruangrumpai Phoommit

1N WRITING FROM THE LABORATORY
A &,
@) TECHNOLOGY PROMOTION ASSOCIATION (THAILANDJAPAN)  S5527%
D - BQUIPVENT CALIBRATION 2
Cart: Nows 2APHATY 344 PATTANAKARN ROAD SO1 15, SUANLUANG, SUANLUANG, BANGKOK 10250 5777
TEL 02717300034 FAX. 0719484 e,
iamironsin Cort. No.: 25PH133
Page.: 20f2
() Without adjustment (* ) After adjustment Certificate of Calibration ~ enficate No.: 2509133
Function : llluminance Measurement Ras Autorange Poguis 1012 ation: (*) Without adjustment () Ater adjustment
Before Adjust After Adjust lluminance Measurement Range 200 13
UuC* Reading UuC* Reading Error Uncertai Equipment Lux Meter Standard Error Uncertainty
() 3] () (k) Manufacturor Tenmars This certicat may notbe reproduced other than n () (%) (£h)
000 000 000 - od - 0 18 -
- 16,18 018 022 20 12 026
- 1006 08 15 e 190702490 50 08 065
p 499 El 71 10 No: RYG_FS0471 100 00 13
923 1000 I 15 Condition As-Received: Used item 150 -06 20
N 2028 2 2 Received Date: 05 March 2026 190 - 25
3000 ¥ 3030 30 “ Calbration Date: 13 March 2025 Function : lluminance Measurement 2000 3
4000 - 4060 60 % Standard Valuo Error Uncortainty
5000 410 5090 % 7 Reforence: 2503:0138WSC Submitted by: ~ ALS Laboratory Group (Thaiand) Co. L1d ) (ix) (2h)
Amblent Temperature: (23 % 2 ) °C 200 1% 26
The reported uncertainty of measurement was based on a standard uncertainty muliplied by RelstveHumiany: (802 15) % 104 Phathanakan 40, Phatihanskan Rd 00 9 65
a coverage factor . providing a level of confidence of approximately 95 % Kiwaeng Phatthanakan, Knet Suan Luang, 1000 0 13
Bangick 10250 Thaiand 1500 P 2
:LO=1.264 Calibraton CP-PHO1 . 1900 -7 25
After adjustment light source factor satting mod : L0 = 1.369 20000 K
UUC* = Unit Under Calibration. Error Uncertai
Condition of this result o caliration ") —'""( ree)
~o0o- 1.Reference standards instruments -10 26
Instrument Model ‘Serial No. Centificate No, DueDate -60 39
1) Photomety & Encordor LMgude96m  1RCO0I  DL0OBZ2 204 2025 140 52
2) STANDARD LAWP oLFELy Fa7ss TPA0S24 17 May 2025 200 65
2.This result of calbation was made on requested al the point specied by customer. The reported uncertainty of measurement was basad on a standard uncortainty multiplied by
3.Test Equipment : Programmatio Voltage/Current Sourc ( Madel : OLB3A, S : 16221394 ). a coverage factor k=2 , providing a level of confidence of approximately 95 %
4 Test Equipment : uminance Meter (Model : 51002, S : 080129 ) UUC* = Unit Under Callbration.

5.The certicats is valid oly to the tem calitrated on

1 iace of cakbration. o0o-
6.This Certficaon s racoable to the

National Instute of Metroogy Thaland (NINT) R 57—6 S
Natona Instute No.

“anva0ze
Calibratodby : st Nins : Ly
lsue ate: 14 Narch 2025 T TPraines rabpapal
{1 Chatehowan Kunpiuek
[y ——
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
s 18, SUNLUANG, 10250 TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
TEL0-2717-3000-20 FAX0-2719-0484 | ) e | . i
Equipment: 50 Veter with Sonsor Cort Now: 25010 CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVIC
. Used ltem 534/4 PATTANAKARN ROAD SOI 1§, SUANLUANG, SUANLUANG BANGKOK 10250
Reference : 2501-080005C-2 TEL 0-27173000 FAX. 0-2719-9484
Procedure Used
Certificate of Calibration  cert no: 25umi0 Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with . CertNo.: 25TW15
Gz il P S5 Tomacier ¢ FRT e Tonporsome oo Certificate of Testing arn: 27
The temperaure scale used was based on ITS-90. w1
Condition of this result of calibration
1. Reference standard instrumen oty Dot
Photchomas Instrument SerialNo.  CertNo.  Traceable Due Date
Equipment: D0 Mot wih Sensor [ PHolchana 1) Digtal Thermometer 2188080 2a022 TPA 17 Sep 2025 Ysi
2. This certficate i valid only to the ftem calibrated on date and piace of calibration. 5000-115V
Manufacturer : vsi 3. This certfication is traceable to the Interational System of Unit
flwsi ial No. : 15E102796
A OVED 5% 1% Remark: TPA : Technology Promotion Associaton ( Thailand - Japan ) Seria
Model : 5000-115V. - Result of Calibration (*) Without Adjustment 1D No. : RYGLEND032
Function Temperature measurement. Recelved Date : 17 January 2025
Serial No. : 15E102706 :
erial No. T AL paTE 20007126 This instrument was connected wih_temperature sensor, SIN.: 15E100464 ot .
Standard [ cror | oreorame | Coverese
1D No. RYG_EN032 Point Temperature | Roadi ot | Uncertainty | pagor Reforence : 2501-0800DSC-1
() (o) (c) (c) c) K Submitted by : ALS Laboratory Group (Thailand) Co.Ltd
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. 2000 20002 081 EX 015 200 (Rayong Branch)
(Rayong Branch) . 616/10 Moo 5, T.Maenam Khu, A Pluakdaeng,
616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng, UuG* : Unit UndeqEeatagion Rayong 21140, Thailand
Rayong 21140 Thailand ‘The reported uncertainty of measurement was based on a standard uncertainty muttiplied by a Laboratory Condition : Temperature (255 )°C
Location : TPA On Site Calbraton Laboratory coverage factor k. provicing a level of confidence of approximately 95 % Pamdty (S0l
Test Procedure : In- house method : CP-CHO
Received Order : 17 Jantary 2025, 000 by Comparison Technique with Azide Modification Method
Calibrated Date : 20 January 2025
Ambient Temperature : (26 10)C Tostod by : Walalak Sirthean
Rolative Humidity : (50230) %
AC Line Votage (20222)v Sa.ﬂvf
Approved by :
Calibrated by : Warakorn Lemgagirakul RIS
() Pomthippa Tameyakul
Approved by : () Ponpan Paipim
T TRproved SO & /) Saithip. Meangmai

() Chakrit Waewwanjua
(V) Suvit Imjai
() Kunchit Promprat

Issue Date 21 January 2025

Issue Date : 23 January 2025

a confidence probabillty 95¢

Testing Servis.




Condition of this result of calibration

1. Reference Standard Instruments
“This ertiication is traceable to the Interational System of Uit through the reference standards.
Iaboratory of Industrial Calibration Center, Technology Promtion Association (Thailand-Japan).

TEGHNOLOGY PF

(THAILAND-JAPAN)

534/4 PATTANAKARN ROAD 01 18, SUANLUANG, SUANLUANG BANGKOK 10250
“TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration S ZiTHieed
ag

o: 10f3

Equipment : Low Temp. Incubator Cert. No.: 24TM1663
ondition As-Received :  Used ltem Page: 2013
Reference 241100020C-1

Procedure Used :
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct

measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD )
‘The temperature scale used was based on ITS-90.

Condition of this result of calibration

Instruments SorialNo. 1D No. Certificate No. Due Date Equipment : Low Temp. Incubator Tharital, SerialNo.  Cert.No.  Traceable Due Date
1. Burette. z 130BU10 23CG1172 22 Mar 2025 REVIEW BY roall, 1) Data Acquisition MY44073381  24LM73 TPA 18 May 2025
2. Balance 14233821 110RC001 24MM131 04 July 2025 Manufacturer : Memmert 2. This cerlficate is valid only to the item calibrated on date and place of calibration.
2. Standerd Material - DA 3. This certfication is traceable o the International System of Unit.
gl |5 - A Model : 1PP750 APPROVED BY. + TPA : Technology Promotion Association ( Thailand - Japan )
aterial anufacturer otNo. ssay " Without Adjustment
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6% Serial No. : VB18.0084 Temperature Source
. 01/05/26 Frosh air setting : Close Environment during callbration
NEXT CAL D# -
1D No. RYG_ENO154 EXTSAL DATE Be Finished
Result : Dissolved Oxygen Meter Adjustment With Air 100 % 5
Dissolved Oxygen Probe No.: 15£100464 ‘Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. Rayong Branch { | 3
616/10 Moo 5, T.Maenam Khu, = [AC Supply (Volt) | 221
Titration Method DO Mter APluakdaeng, 7 3
Akde Wodifcatior, Meth 3 = Standard Deviation Rayong 21140, Thailand o o S T
(mglL) (mglL) (mglL) 3 8 1 RTD-2/1
7 -
Received Orde 01 November 2024 A J ;L 8 22':"'5%5]3
820 20 (el Calibration Date 01 November 2024 o2 T RTD2d
Ambient Temperatus (26+10)°C 0 RTD2/5
Relative Humidity : (50£30)%
“This report was certiied only for the instrument we tested.It is allowable to use for study AC Line Voltage (220422)V RD20
Vo 101 vrtsiny i b S o s TN, 0 L T
y Probe Installation Defails : imension of Chamber : -
other in full, without written approva of the laboratory Galloratady J Kiada MR e D"i oA (‘)"65" :‘ S(el) | 23:01RTD09
L b= 10 om w= 0 m
Approved by : Unci c= 10 om H= 5
-o00- ‘Approved Signatory. Capacity= 072 m*
() Ponpan Paipim
() Suwit Imjai
(/) Kunhit Promprat
Issue Date : 07 November 2024
Testing Secs.
A
‘@
PROMOTION AND-JAPAN)
Equipment : Low Temp. Incubator Cert.No.: 24TM1663 16, SUANLUANG, 10250
Condition As-Received :  Used Item Page: 30f3 TEL0-2717-2000-29 FAX0-2719-9484
Reference : 2411-00020C-1
Result of Calibration : (") Without Adjustment Equipmen Buretto
Roceived Date 16 September 2025
Temperature Source §
Feily . . . Condition As-Recaived : Used llem
Certificate of Calibration Calibration Dats 18 September 2025
Temperature | Temperature | Overall |Covorage] Reference 25090564003
stability uniformity  |Variation| Factor
(:°C) (c) cor| ‘Condition of this result of calibration
0.028 026 0551 72 Equipment: Burette

Measured Temperature ( °C )
Positior

n
1 [ 2 | 31 a1 5 | & | 7 8 Jo(ef)| (+C)

20071 19.915 | 20273 | 20179 | 19.977 | 19.782 | 20.056 20033 | 030

rage* : The average of 30 values in each position.

‘Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as

possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

‘Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation

UUC* : Unit Under Calibration

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

Uncertainty

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

-000-

Capacity: s0m wviewy . L hanitall,
- 1

APPROVED BY.
RYG_EN0216

= NEXT CAL DATE. 18/09/26
Gormany

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

616110 Moo 5 T-MaenamKoo, A Pluakdaeng
Rayong 21140, Thailand

Ambient Temperature : (@0 = 25 ‘C
Rolative Humidity : (50 £ 10)%
Barometric Pressure : 753 mmHg
Calibration Procedure : ASTM E 54201
Calibrated by : Srisuda Khamtha
Approved by :

Approved Signatory

() Ponpan Paipim
(/) Chakrit Waewwanjua

Reference Standard Instruments

Instruments Model  SerialNo. ID.No. Certificate No. Traceability Due date
1) Balance XP205  B134206712 140RCO07  25MM296 TPA 16 July 2026
2) Humidity/BarolTemp MHB-382SD  AM.42259 140ECO16  25H1616 TPA 14 Aug 2026
3) Dighal Thermomeler ~ HH376 230806555 140EC013 2511740 TPA 17Jan 2026

‘This measurement result s traceable to S Unit
‘The certifcate is valid only to the item calibrated on date and place of calibration
3. True value is converted o true volume at the standard temperature of 20 °C

Calibration_result
Nominal capacity Reading Uncertainty k
(mL) (mL) (£mL) Factor
10 100264 0.0082 200
25 250141 0.0087 200
50 49.9952 0.010 2.00

Remark mL = on’

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

&= DKSH

" i . .
B Certificate of Calibration
T
Equipment: SPECTROPHOTOMETER Certificate No.:  C06250108
Model: DR6000 Issued Date: 18 March 2025
Serial No. (or 1D, 1627845 (RYG_EN0037) Job No. 'WO-00064379
Manufacturer: HACH Page: 10f 3
Condition: In Condition
Customer: AALS Laboratory Group (Thailand) Co.,Ltd. Pholchana,
616/10 Moo 5 T.Maenam Khu,

eproven by . 2. k

APluakdaeng, Rayong 21140, Thailand.

| NExTCAL oATE “.lﬁf“l&?

Environment Condition:  Temperature %4 C + X
Humidity 608 %RH 35 %RH
Calibration Place: ALS Laboratory Group (Thailand) Co.Ltd. (Rayong Branch)

( Wet Chemistry Lab )
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong 21140, Thailand.

Mr.Preecha Phooarsai
18 March 2025
In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04.
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Stama Scientific Limited.

‘The standard for Wavelength Certificate No. 111583 and 111584

‘The standard for Photometric Certificate No. 9114984 and 111588

‘The standard for Stray light Certificate No. 111586 and 111585

‘The standard for Spectral resolution Ceriificate No. 111587

(Mr. Preecha Phooarsai)
Person in charge

natona tandar o i rcognized natonal standrd aboratois.

(Miss Kaewkan Suradech)
Authorized signatory

opruduced oxcept nful wihout approval of DKSH Technclogy Linied.
i ot o

2558 o Lo e T s 10260

2533 Skt Ron,Barom, Prskhanon Bargh 10780

Delivering Growth - in Asia and Beyond. (CALFM.CO6-16: 11 Mar 2024

-o00-
Issue Date: 19 September 2025
Approva o th e o Corporte Seces 3 Eqipmnt Calbrstonan Tstg Srvics.
ertficate No.: C06250108  Page2of 3 Cerificate No.: C06250108  Page3of 3
Calibration Results: Calibration Results:
Without Adjustment Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm Photomelric Accuracy (Absorbance)
‘Standard Wavelength Unit Under Calibration Correction Uncertainty Wavelength Standard absorbance  Unit Under Callbration Correction Uncertainty
41861 R 015 043 s 0.0000 0.000 0.0000 0.0080
m
53666 5367 004 013 07355 0738 00025 0.0080
637.98 6383 g2 043 . 0.0000 0.000 0.0000 0.0080
m
o d 88 032 % 0.8574 o857 0.0004 0.0080
807.08 ors 241 L] s 0.0000 0.000 00000 0.0080
am
Photometric Accuracy (Absorbance) 0.2864 0290 -0.0036 0.0080
Wavelength ~ Standard absorbance  Unit Under Calibration ~ Correction Uncertainty w50 0.0000 0.000 0.0000 0.0080
m
0.0000 0.000 0.0000 0.0045 056374 0637 0.0004 0.0080
02930 0291 0.0020 0.0045 .
wi Stay light
05168 0518 00012 0.0045 uue: Absorbance (A)
1.0298 1081 00012 0.0045 TR o5 e =
0.0000 0.000 0.0000 0.0045
391.44 +-0.11 nm 3914 14 1854
02867 0.285 0.0017 0.0045
440 nm
05073 0508 -0.0007 0.0045
1.0083 1,009 -0.0007 0.0045 Spectral Resolution *
00000 0.000 0.0000 0.0045 Nominal Concentration 0.02 % Vv Peak Trough Ratio saw
. 02516 0.250 0.0016 0.0045 ‘Standard Wavelength (nm ) 26866 26669 138 200
m
0.4595 0461 -0.0015 0.0045 uuC: Wavelength (nm) 2682 2662
0.9334 0935 00018 00045 std Absorbance (A) 0.4566 0.2780
o000 0,000 00000, G048 UuC: Absorbance (A) 0413 0299
0.2461 0246 0.0001 0.0045
546.1nm
0.4652 0.466 -0.0008 0.0045 " _—
0.9468 0.948 -00012 0.0045
0.0000 0,000 0.0000 0.0045
0 0.2594 0259 0.0004 0.0045 The End of Certificate
m
05040 0505 -0.0010 0.0045
1.0032 1.004 -0.0008 0.0045
0.0000 0,000 0.0000 0.0045
0.2579 0258 -0.0001 0.0045
6350m
04971 0.497 0.0001 0.0045
0.9720 0973 -00010 0.0045
it i e sy a1 ot
2553 v e oo o 0280 i e s A 1080
2553 Sl o e s, Do 0260 2533 S o Sorgon. Penanon Boin 0260

Deli

ring Growth - in Asia and Beyond. CAL-EM-CO8-16: 11 Mar 2024

Delivering Growth - in Asia and Beyond. (CALFM-COB-16: 11 Mar 2024




&= DKSH

q d v
luns MNLAGEY
taiiflusn: WO-00084379
wilawndasfia; SPECTROPHOTOMETER Ju: DR6000 wnuauietor: 1627845
AU (3u) mmarou ()
18 Mar 2025 Munnnada 18 Mar 2025 Wnume
Und | ilnd Und | biind
General
@ =) 1. Awdnysoietay @ o
@ o 2. aowdxan (9avlaioo, mulu-uoniedes) @ o
@ o 3. & O - n ndos (On-Off Swicth) = [=]
@ o 4. 1lunn (Keypad) = =]
@ o 5. wiwa (Display, Screen Contrast) @ o
[=] [=] 6. usviulivh (Battery Backup) >= 2.5 VOC O [=]
o o T a ) o o
@ [=) 8. anuumefiu (Wavelength Check) o] o .
@ o 9. umavriuflaus (UV < 3,000 hour) @ =) 13.5 Hours
@ [=] 0. umavriudlaus (Visible < 5,000 hour) @ o 893.0 Hours
O | 1. sesiammuinativ (Carousel Module) o] o
PH Mster and Conductivity Meter
[=] =] 12 BiinTnsa ( Electrode and Connection Cable ) [5] [=]
[5] [5] 13 ssumsazanulu Electrode (Level KCI) [=] a
o O | 14 ehilafulau Electrode (Dust Protection Hood) | o [=]
[=] [=] 15, a7dubiéaTnin (Stand) [5] [=]
Turbidimeter
[=] [=] 16, mmudiina (No Sample) o [a]
=] [=] 17, sdumadesdinesavua (>= 2.5 Lidiu 3.0) o o
Automatic tirator
o [=] 18. @ Piston Burettes [=] =]
o O | 19 Function Rinsing and Dosing o o
[=] o 20, sauvesuunuazqnInlsnay o [5]
\Woudauual : * 656.1nm = 656.1nm
* 486.0nm = 485.7om
Mr.Preecha Phooarsai

Service Engineer

Delivering Growth - in Asia and Beyond. (CALFM-R31.03: 20 ul 2022

Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Knoi, Saraburi, Thailand 18260
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.coth  E-Mail: callbrate @scg.co.h

©®ISCG

Certificate No. T251529 Page 1 of 3

Certificate of Calibration

Equipment : DIGESTION UNIT
Manufacturer : Gerhardt, Germany oo
{ REVIEW BY
Model : KT-208 l L
U\PPRD‘/ED o 22 Aé'—'
Serial No. : 572021009 }
mex\ oL onre 1012l
Customer Code : RYG_EN0188 —
D No. : Teas2ns
Customer : ALS Laboratory Group (Thailand) Co. Ltd. ( Rayong Branch)

616/10 Moo 5 T.Maenamkoo,

APluakdaeng, Rayong 21140

Customer Location ~ : ENVIRONMENT LABORATORY

Date of Receipt : 3 September 2025

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By  BewZNgoonchai suri (Site Calibration Manager)
17SEP W5

Date of Issue s
The for a confidence probabilly of approximately 95

‘This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation

and to the units of measurement realiz

d at the corresponding national standard laboratory. This certficate may not be
the prir i

FMATLO410227-03-68

Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Sarabur, Thailand 18260

Page 20f3

Calibration Report

Equipment : DIGESTION UNIT

Date of Calibration : 10 September 2025

Environment : Temperawre : 217-243  °C
Line Voltage :  2269-2321 V.
Relative Humidity :  55-65 %RH

‘Condition of this resuits of calibration :

L. This equipment was calibrated by insert four standard thermocouples type S into its chamber , the other one

type T use for ambient tempe The calibration was done in according
to WI-T10,
2. Reference Standard Instrument :
Instrument Model Instrument No, Certificate No, Due Date
T Type S M20A1-(CH1-CHa) 1250750 14 May 2026
DATA LOGGER 349704 T261 1250750 14 May 2026

3. This cetiicate s traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244,
Condiion of calibrated item : good
Equipment Description
Time Constant 1 How 46 Minute At_380 °C
Fresh Alt Damper [ JOpen [ JMin [ ] Medium [ ] Max
Close

>

[XINot Available:
5. Adjustment
(X) without adjustment () after adjustment

Approved By. E ’4

FM-TLOS 10227-03-68

Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Knoi, Saraburi, Thailand 18260

@/scac

Certicate No. 1251525 Page 3 o 3
Calibration Report

DISPLAY CONTROL (FRONT)

Measurement Results
Catpoin] Setting | Reading | STO.

Posiion of Stardards at Block

aoks | Weows- | waos- | waoas- | waoss. | waoss | wai- | weons- | waokr- | waoar
ey | ey | o) | meading | o | on | o [ om | Con | Cae [ os o | an | o
wote 1 [ wote 2 [ ote s [ note 4 | note s [ wore s [ wate 7 | wote s [ wote s |uote 10

Wax<c | w12 | mos | 1o | seio | 792 | 08 | 3 | a7y | s | s

wnc | 207 | 300 | 304 | 305 | 37me | 01 | m0s | 3772 | s | wos

o [ %0 | w0
aversgec| 310 [ 3803 | 3007 | ss0s | wm9 [ ss0a | ssia [ wrs [amaa | sera
subuyze| 03 | 03 | 03 | oz | 03 | 03 | 02 | oz | os | o3

Catpoini] Seting [ Reading | sT0. Posiion of Stardards at Block

<) €c) | Readig | oo | “ow | o |oe [on |ow |ow | oe | o

o
wote 11 | wote 12 [ ote 13 [ wote 14 wote 15 [wote 15 [ wote 17 [ note 18 | note 19 wote 20

wac | w25 | 372 | w77 | wes [ wms | aeo | smss | w0 | sms | ss

wae | %17 | 765 | w5 | s | 3781 | wes | w27 | sos | ses | asoe

versgocc| 321 | w68 | 37ms | 3707 | wres [ 3197 | asso | seos [ sazo | sses

susiiye'c| 04 | 04 | 01 | 02 | oz | 0z | o3 | oz | o4 | oa

The expanded uncertiny oftemperature measurement was 18 °C
‘The calbaton resut apply only the above calkated k.
“The resut o test was found accurate as shown on date and piace of estany

=2. providng
2 lovel o confidence of approdmately 95%

R

EM-TLOS 102127-03-65

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA

5344 PAT 18, SUANLUANG, SUANL 10250

TEL0-2717-3000-29 FAX.0-2719.9484 Moyt
Certificate of Calibration CertNo.: 25GHT08I1
Page.: 10of3

This Certficate was issued to re place to the Certificate No.25CH709

Equipment : PH Meter Ph J( h
Manufacturer : Mettier Toledo | ;i y 01C! M\(LS
Model : SevenExcellence

Serial No.

B834291445 1 et

APPROVED BY.

1D No.: RYG_END152

Condition As-Received: Used ltem

Received Date : 120une 2025 | nexrcar pate.... 18/12/26
Calibration Date : 18 June 2025

Reference : 2506-0407DSC-2

Submitted by : ALS Laboratory Group (Thailand) Co.Ltd.

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

Ambient Temperature ; (25 + 25) °C

Relative Humi (50 + 15)%

Calibration Procedure : In - house method
- CP-CHS by direct measurement with DC voltage
standard and direct measurement with
certfied reference material (CRM)
- CP-CHB by comparison with temperature  standard

Calibrated by : Walalak Sirithean

Approved by :
“Approved Signatory
() Chakrit Waewwanjua
() Ponpan Paipim
(/) Saithip Meangmai
Issue Date : 1 July 2025

‘The Uncertainties are for a confidence probability of

Testing Services.

CertNo.:  25CH709/1

Page: 203
Condition of th
1. Reference Standard Instrument
Instrument SerialNo. IDNo.  Cort.No. Due Date
1) Document Process Caliorator 54030049 130RC116 242759 25 Aug 2025
2) Rof. Standard Thermometor 4982054 110RCO44 241757 14 July 2025

- This measurement result s traceable o Sl throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials  :The measurement results are lraceable 1o SI though Hach Lenge GmbH Lid..
Detsche Akleitlerungsstelle, Accredited No.O-RM-15184-01-00
The measurement resuls are traceabie fo SI through CPA chem Ld.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835.

Buffer Soluti Manufacturer Exp. date
PH4.007 CPA chem 18 Jan 2027
PH 7000 Hach Lenge GmbH 02 Dec 2026
pH 10010 CPA chem 18 Jan 2026

3. This certificate is valid only 1o the item calibrated on date and place of calbration.

Calibration_Results
Function : mV Measurement

curve by atpH (4,7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
4 (amV) K
oH mv mv. oH
[oH Meter 4000 | 17748 | 1773 | 4000 0058 200
|SiN.: B834291445 7000 | 000 01 7.000 0.058 200
10000 | 7748 | 4775 | 10.000 0058 200

CertNo.: 25CH709/1
Pag

Calibration Results

Eunction : pH Measurement
g three buffer using pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement| factor
(mv) [C) K
PH Electrode 2007 4.006 1811 0.0044 200
ISIN.: 5211504 7.000 7.000 49 0.0084 200
10010 10007 | 1706 00066 200

5344 PATTANAKARN ROAD SO 15, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL 0-2717:3000-24 FAX. 02719945

TECHNOLOGY PROMOTION ASSOC NDUAPAN) AN ﬁ
TBRATION AND v M

Certificate of Calibration °"‘"‘°=';:‘;' ]

This Ceriicate was issued to replace to the Cerificate No. 2581979

Equipment : oH Mater
Manufacturer: Metter Toledo
Mod SevenExcallence
Serial No. Ba%291445

1D o RYG_ENO1S2

T crfto mayrt b procucd o i,
Condition As-Received: Used tem xcept ith the pror writen approvel of the head o

12 June 2025

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperaure Probe;

- Model

- Serial No.

Dimension of probe

- Length 120 mm.

- Diameter 12 mm.

- Immersion Depth 100 mm.

Calibration Standard vucr emor | Uncertainty of | Coverage

Point Temperature Reading measurement | factor
(c) ey -c) -c) (x°C) k
250 25.001 2.1 0.099 013 200

Remark - UUC" = Unit Under Calibration

‘The reported uncertainty of measurement was based on a standard uncertainty muliplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-o00-

Copoan Sonton Eqviman Calbenion s Toiog

Galibration Date: 16 June 2025
Roferonce: 2506.0407DSC Submitted by: ~ ALS Laboraiory Group (Thaand) Co, Lit Rayong Branch
Ambient Temperature: (23 * 2 ) °C

Rolative Humid (50%10)% 696/10 Moo 6, T-Masrerm Kiu, APiusioerg,

"Rayong 21140, Thalland

Procedure used:

Caliration were conducted using calibration procedure No. CP-E17 According to EURAMET cg-15.

Condition of this result of

bration
1 Reference standards insruments
nstrument Model SerialNo. Cortficate N Due Date
1) Mull-Product Caliraor 55008 615011 251627 19 May 2026

2This result of calbration was made on requested at the point specified by customer.

3The certificate is vald only to the item calbrated on date and place of calbration.

4This o System of Unit oh-
“Technology Promotion Assosiation (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Wutchareepom Peethong
Issue Date: 01 July 2025

Approved Signatory :
[ 1Phaiines Prabpaipal
VI Nuntawat Khamehai
[ 1 Pongsagom Boonyapom

Result of calibratior

(%) Without adjustment () After adjustment

Function:  DC voltage measurement Range: 2000 mv
Standard Value UUC* Reading Error Uncertainty
(mv) (mv) (mv) (£4V)

2000000 1999 01 6
+150.0000 1500 00 65
+100.0000 1000 00 6
-50.0000 500 00 61
00000 00 00 5
50.0000 50.0 00 81
100.0000 1000 00 I
150.0000 1499 01 o
2000000 1999 1 o

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95 %

UUC® = Unit Under Calibration.

-o00-




BKK_EL0043

Aol ek Mond Unied T, 45026376588
O LANG BLDG 225 T AD o

Agilent Technologies 69RAMA4ROAD SLOMBANGRAX  Ena
Sargoh 10500 hdand Wi

st Conc:

ALS Laboratory Group (Thailand) Co

Ltd Head Office ustomer Purchase | Customer Number:
Order Number: 013

104 Phatthanakan 40 Phatthanakan RA

Khwaeng Phatthanakan Khet. S\ — P

i si— vico Requst ervice Request Date:

chanattagarmimchom@alsgabaLcom

27156750 _
Senvice Order: Senice Confirmation:
00676050 6305305441

Invoice To:

ALS Laboratory Growp (Thailand) Co
Ltd Head Office A———
REVIEV Tathpotn, C.

104 Phatthanakan 40 Phatthanakan Rd reviewsy b, C..
Kivaeng Phatthanakan Khet Suan

-2
APPROVEDBY ... Gt V.

reac ot ALY

Direct Inquiries to:
act Name:

Delivry Site: Cont mer Contact Center
ALS Laboratory Group (Thailand) €0 Contact Email cecsmiagilentcom
Led Head 0ffice Contact Telephone:  +662 637 6363
ontact Fax: 46626324334
104 Phatthanakan 40 Phatthanakan Rd
Knwaeng Phatchanakan Khet S
Location:
products | L mor skt AgiosSpci Ot P, S nd
10 ange o oty sectuctty outons apinized for your

splcaions and wrklows Vit s t v sglntcom, chem

Al Techncoges Taiand) Uiited. Hosd Office Gribank NA Bonghok Branch oRGNAL
 Ch Liong Bldg, 2/FUnit AD 383 ntechange 21 Buding, Subhumit Road, Kongioey Nou

68 R 4 R, S, Bangrk. Sub it Watans D, Banghok 10110 Tha

Banghok 10500 Thaind A No: 012445207

Tox 0 0108542068218 THE kg ThiBark PCL
‘Siam Square Br418/12 Rama | R Pathurman, BXK 10530
Thind

Page1of3

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 : co.th E-Mail : cali

@liscG.

Service Confirmation Number: 6305905441

Service Confirmation Dates 08.10.2024
Service Instrument:
WModel inti i Parent Asset
Number
SYSIM- | ICPMS 7900 System
7900
Ge410A__|SPS 4 A i AVIB430722 1CP MS 7800 SYS V7300
GE411A |ISIS 3 for Agient Jpiss10227 1CP MS 7800 SYSIM7900
7850/7800/8900

G3292A__| PSC 6106T Chillr [2u15a1948 1CP IS 7600 SYS.IM-7900
Ga103A P16471169 [1cP s 7800 SYSIM-7900
Service tems:
[ item | Service/Part# | Description Entitlement | Senvice Start Service End
{1000 [e0n Enterrise Operational | 1.00 | Agreement | 04102024 | 04.10.2024
| Qualfcation Entitement |

100%

covered
1000 (5158850 | I0P-MS Checkout 100

Solutions Entidement
0% |
covered 1
Page 20f3

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2586 5792-4 Fax : +66 2 586 5109
Website : i th E-Mail : calit th

®lsca.

Service Confirmation Number; 6905905441
Service Confirmation Dates 08.10.202¢

Senvice Information:

Problem Desc:
“WU-E0Q-IM 79

5001253655

Service Provided:
Perform 0Q Hardware. Test CDS logon, auto sampler, Auto tune, BG and 20 Min stabiy.
1 calibrate the instrument No BKK_EL0043 test al pass.

Service Overview Code:
Reason Codo: Scheduled Service

Resalution Code: Scheduled Senvice

Reported Hours: Travel Hours:
7.0 20
i Service Date:
: : s
ey st
o e
Supakwan Mak 08 Oct 2024
pva Il

Page 3of 3

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 : th E-Mail : calit co.th

®lscG

Certificate No. T250355 Page 1 of 6

Certificate of Calibration

Equipment : HEATING BLOCK
Manufacturer : Environmental Express
Model : SC19% jreviewey ol2pom O
Serial No. + 6974CECW3285 : eroveD By . TN,

Gutaifo M-
Customer Code : BKK_EL00S4 ! rox o '9"'19‘“‘”@_ leren
ID No. : TS306A3 otlaqlae
Customer + ALS Laboratory Group (Thailand) Co. Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250

Customer Location : Acid Digestion Lab
Date of Receipt + 26 February 2025

Calibrated By + Atiphong Rongrat ( Technician )

Approved By N Suriyawong (Site Calibration Manager)
Date of Issue A7

Th are for a confidence probability 95%.

‘This Cortificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capabilty of the laboratory and its traceability to recognized national
standards and to the This

FM-LI2109/30.05-57

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 : th E-Mail : co.th

@ISCG

Certificate No. T250355 Page 2 of 6

Calibration Report

Equipment : HEATING BLOCK
Date of Calibration ~ : 4 March 2025
Environment : Temperature : 24.4-249 °C

Line Voltage : 221.6-2263 V.
Relative Humidity : 55- 65 %RH

Condition of this results of calibration :
1. Thi ibrated by insert ni type T into its chamber , the other one:
T use for ambi measurement . i s done in according

1o WET20.
All data show below were final values and the ini
‘was based on ITS - 90 .

2. Reference Standard Instrument :

data from customer request . The temperature scale used

Instrument Model Instrument No. Certificate No. Due Date
Tc TYPET TN221-TN230 T240712 19 April 2025
T TYPET TN231-TN240 T240712 19 April 2025
T TYPET TN241-TN250 T240401 16 March 2025
TC TYPET TN2SI-TN260 T240401 16 March 2025
DATALOGGER  34970A TI93 240401 16 March 2025

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description
‘Time Constant 2 Hour __ 40  Mime At_95_°C
Fresh Air Damper [ ] Open  []Mi [ Medium ] Max
Close
[X]Not Available

5. Adjustment :

() without adjustment € X ) afler adjustment

Approved By, M

FM-LI3 108/30.05-57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
Website : i co.th E-Mail : calit th

@ISCG

Certificate No. T250355 Page 4 of 6

Calibration Report

Measurement Results
Calibration Point Average Standard Reading at each position ('C)
R1_Holel-Hole6. TN221 TN222 TN223 TN224 TN225 TN226
CALPOINT | Max 9ass | 937 | oo | osas | ossa | oars
% Min 97 | oaee | oas | eim | oamr | oan
Avenge | 95t | wson | sam | oot | sz | oams
R2 Hole7-Holel2 TN227 TN228 TN229 ‘TN230 TN231 TN232
Max 971 | oase | o | ws: 951
Min si0s | oims | w0 | oaes 916s
Avenge | o438 | oz | owas | oas | o7 | oass
R3 Hole13-Holel8 TN233 TN234 “TN237 TN238
Max 9526 9sar_| o506
[T | oase siss | ou

9490 9503 9513 947
TN243 | TN244

[ Foaaat
R4_Hole19-Hole24 “TN239 ‘TN240
Vx| s | wsw | osas | seie | osss | om

[T [ om0 [ oaas | oass | ossi | waw | wsm
g | 9476 | wazs | osar | s | sz | 5

RS _Hole25-Hole30 TN245 TN246 ‘TN247 TN248 TN249 “TN250
v | a9 | oser | o5 | osm | sses | wses |

T Y T T T T T
T T T I T B T
R6_Hole31-Hole36 TN251 TN252 “TN253 ‘TN254 TN255 “TN256
Mo | ssor | osaa | seas | s | s | iz

| T I T T T T
[Tvenge [ oser | oaos | oso0 | v | owst | oim

R7 Hole37-Holed2 ‘TN257 ‘TN258 ‘TN259 “TN260 TN241 TN242
v | osis | ose | sen | oo | ssst | ossi

i | ves | owm | o [ wims | s | oim

venge | e | osas | osm | sae | ose | s

R8 Holed3-Holed$ TN243 TN244 TN245 ‘TN246 TN247 ‘TN248
o | o | oser | osa [ wsm | oses | osis

[T os0s | 9510 | saw | oass | ew | o
[Thvengs | osas | ssas | wsmr | osaa | wsas | w5

Approved By.ML

FM-LI3 108300557

Certificate No.T250355 Page 5 of 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position ('C )
RI_Holel-Hole§ N1 | TNz | TNaas TN226
carowt [ v | toras | oo | 10w 10519
105 | Min 10415 10402 10425 104.93
[ e [ i3z | ioiar | ioiaz 0506
R2_HoleT-Holel2 TNZ27 | TN28 | TN229 N
Max 10520 | 10545 | o8 10603
Min 10492 | 10514 | 10529 10579
Avege | 10506 | 10529 | 10543 10591
R3 Holel3-Holel§ TN233 | TN23 | TN23s TN23B
Max 10605 | 10614 | 10585 10588
[T [ om0 [ wesw [ tosw 10565
Avemge | 10594 | 10601 | 10570 10577
R4 Hole19-Hole24 TN239 | TN2d0 | TNza TN244.
Max 10587 | 10575 | 10530 10566
[ [ iese | oss | s 0549
[ w0570 | ioses | wwsar 0557
RS Hole25-Hole30 TIN5 | TN246 | TN247 TN2SO
ax 0562 | tosse | 105 10569
[ [ tosas | wesas | osan 059
| T T T T 0559
R6 Hole31-Hole36 TN2SI_ | TN2s2 | TN2S3 TN256
Max 10619 | 1063 | 10647 10535
| T T T T o518
[Thvemes [ o610 | t06zs | iosaw 0527
R7 Hole37-Holed2 TN257_| TN2S8 | TN29 ™NG
Max 10620 | 10559 | 10545 10609
Min 10604 | s | 0528 10592
[Avemse | o6 | Jossi | s 0600
RS Holed3-Holed§ TN243 | TN244 | TN24s NS
Max 1065|1063 | 10578 10569
v [ woess | woets | ioseo 0552
[oemee [ toass | 10ezs | o5 Tose

Approved By, % o Eé

EM-LI3 108/30.05-57

Certificate No. T250355 Page 3 of 6

Calibration Report

ONT CONTROL

Approved By. den A

FM-LI3 108300557

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 : ie th E-Mail : calit th

©lscc.

Certificate No. 7250355 Page 6 of 6

Calibration Report

Measurement Results:

HEATING BLOCK Temperature Distribution
Reading (°C)
Setting ('C) Stability (+C) Uncertainty (+°C)
Min, Max Average
1020 - 1020 043 083
107.0 = 1070 020 070

* The quoted uncertainty exclude " uniformity "
“The callbration result apply only the above calibrated item.

which for a -distribution,

providin

Approved By, M

Tevel o confidence of approximately 95 % .

FM-LI3 108/30.05-57




Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : 4669 8247 2360
Website : www.scieco.coth  E-Mail : calibrate@scg.co.th

@ISCG

Certificate No. T250873 = . P
o Certificate of Calibration

Page 1 of 4

e %Mda/ K

\S’mluk P

04/12/26

Equipment : Chamber ( Cooling Room )
Manufacturer : KOLDTECH
Model : KM320
Serial No. : TBN-1012061/05 APPROVED BY.
Customer Code BKK_EN0167
NEXT CAL DATE
D No. 1 T2463A3
Customer : ALS Laboratory Group (Thailand) Co. Ltd.

104 40,

Khet Suan Luang, Bangkok 10250

Rd,, Khwaeng

Customer Location Laboratory Room
Date of Reeeipt : 28 May 2025

Calibrated By : Atiphong Rongrat ( Technician )

Approved By : / Boonchai Suriyawong (Site Calibration Manager)

Date of Issue _VQNWE

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

This Cortficate is issued in accordance with the conditions of accreditation granted by the

Thai Laboratory Accreditation

and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be

FM-TLOG 102/27-03-68

@/SCG

Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khol, Sarabur, Thailand 16260 Mo i

CALIBRATION 8244

Certificate No. T250873

Page 2 of 4
Calibration Report

Equipment : Chamber ( Cooling Room )

Date of Calibration
Environment

4 June 2025

Temperature :  23.4-249 °C
ine Voltage : 22142302 V
Relative Humidity : 5565 %RH

Condition of this results of calibration :
1 rhlbeqsd s

Approved By.

by insert 16 standard iype T into ts chamber , the other one

tandard type T use for ambient t in according
10 WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All final the inital data req
was based on ITS - 90 .
Reference Standard Instrument :
Instrument Model InstrumentNo.  Certificate No. Due Date
TC TYPET TN9ITNIOO T242036 3 December 2025
TYPET TNIOITNLI0 T242036 3 December 2025
DATALOGGER ~ 34970A TI21 T242036 3 December 2025
‘This certificate is traceable 10 :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

. Condition of calibrated item : good

Equipment Description :

‘Time Constant 2 Hour __20 MinweAt _3_°C

Fresh AirDamper [ JOpen [ _IMin  [] Medium []Max

Close
[X]Not Available
. Adjustment ©
(X)) without adjustment () after adjustment

RuAa

FMCTLO7 10227-03-68

Metrology Center
@ \ SCG SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 gf\-’ﬂmn‘ﬁﬁ
Page 3 of 4

Certificate No. T250873

Approved By.

Calibration Report

1A

C=Centre, F=CentreofFace, ~A=Comer, E=Centreof Edge

IC = TN 12F = TNIO2]
24 = TN92 13A = TNIO3|
3A = TN 14A = TN104|
4F = TN94 ISE = TNIOS|
SA = TN9S 16E = TNI10G|
6A = TN96
F = TN9T
SF = TN9S
9A = TN99
10A = TNI0O
1IF = TNIOI

FM-TLO7 10227-03-68

Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

@IscG

Nscnsins 1025
CExliarion azut

Certificate No. T250873

Calibration Report

Measurement Results

Page 4 of 4

Average Standard Reading at each position (‘'C)

[ Cotraton o[ ot [ 308 | 10 | 15 [0 [ 07 [ v | 09 [ v [ v

| P P R B B B B

o o o

TN103| TN104| TNIOS | TNIOG

319 [ 306 | 345 | 292

Chamber ( Cooling Room ) Temperature Distribution
Reading (C) 5 % . o | Coverage
i Average (C) | Stability (2°C) | Uniformity (C) [Uncertainty (+°C
8 T Min, Max | Average e . Factor k
a0 | 2839 | 4 34 120 130 190 204

The calibration result apply only the abave calibrated item.

providing  level of confidence of approximately 95 % .

Approved By, %‘V 4’“

Metrology
SCI ECO Services Company Limited

©I/SCG

FMATLO7 102/27-03-68

NSC.TIsiiS 17025

©ISCG

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel : +66 36273096 Fax : +66 3627 3100

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

NSG-TISLTIS 17025
CALIBRATION 0244

Certificate No.T242075

Page 1 of 3

Certificate of Calibration

Equipment Liquid Bath ( Water )
Manufacturer Memmert REVIEW BY Thanitalt,
Model : WNE29 A
APPROVED BY
Serial No. 1623.0105
Customer Code RYG_EN0220
- NEXT CAL DATE. 19/12/25
ID No. : T5650A5
Customer + ALS Laboratory Group (Thailand) Co.Ltd. ( Rayong Branch)

Customer Location
Date of Receipt
Calibrated By

Approved By

616/10 Moo 5 T.Maenam Khu,
APluakdaeng, Rayong 21140
* Wet Chemistry Lab
11 December 2024

: Aliphong Rongrat ( Technician )

3 E‘: —'4*\ / Boonchai Suriyawong (Site Calibration Manager)

20 DEC 204

Date of Issue

probability of .

“This Certifcate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation

and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be

FMLLI4T19/18-08-66

@/SCG

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

NSC-TISLTIS 17025
CALIBRATION 0244

Certificate No. T242075 Page 2 of 3
Calibration Report
Equipment Liquid Bath ( Water )
Date of Calibration : 19 December 2024
Environment : Temperature : 25.3-25.9 °C
: Line Voltage : 221.4-225.4 V
: Relative Humidity : 55-65 %RH
Condition of this results of calibration :
1 by nsert five inlo s water b , the oher one

2

3.

a.

thermocouple type T use for ambient temporature measuremen . The calibration was done in according
10 WI-T36 ( based on ASTM E715-80 ( Reapproved 2001 )).

Al data show below were fina values and the intial data from customer request . The temporature scale used, was based
on ITS - 90.

Reference Standard Instrument :

Instrument Instrumont No. Certificate No. Due Date
RTD 100 OHM M34 (CH1-CHS) T240400 16 March 2025

DATALOGGER  34970A Tios T240400 16 March 2025

This certificate is traceable to :

National Insiiute of Metrology ( Thailand ) through (NSC-TISI-TIS )

Condition of calibrated item : good
Equipment Description :
Time Constar__1__ Hour __30

Minute At_ 63 _°C

5. Adjustment

(X) without adjustment () after adjustment

Approvad By. Mﬂ

FMLIS 118/18:08.66

©lisca

Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. ‘GALIBRATION Bangkok Tel  +668 9205 6851 , 4669 81924 0059 o
Saraburi Tel : +669 8247 2360
Page 3 of 3
Certificate No. T242075 9 Website : www.scieco.coth E-Mail: calbrate@scg.co.h
Calibration Report Certificate No. T252169 Po
. . o ge 1 of 3
Certificate of Calibration
Side View TopView  STD sumois
STD3 =4S Goometric Centr (Reference poin) .
T Modum suace : Liquid Bath (Water )
! it gons 6 w0 (O3 ] e
W o B b (©=Motium level) w Manufacturer : Memmert E—
I o Thwtall
ST01 Siiohip @ ‘i““ e 2 @] Model : WNE29 { 1
. s oor i oz
b #1-45 = Position of Working standards Serial No. . 1623.0105 x i
D = Medium leve_ 12 cm.  Working space dimension: _ 62 x _42 x_ 15 (WxLxH) ] n ]"ﬂl " i
“Uuc 'smodum: _Walee Customer Code : RYG_EN0220 o
- Working standards are located om. away from each coner and walls. 2 e
Mezsurement Res D No. : T5650A5
‘Average Standard Reading at each position ('C )
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)
Calibration Point M34.CH-1 M34.CH-2 M34.CH-3 M34.CH-4 M34.CH-5
& — wm TS ) wa 616/10 Moo S T.Macnamkoo,
88 pete Eedin) izl ooer oo A.Pluakdaeng, Rayong 21140
Liquid Bath ( Water ) Temperature Distribution Customer Location : Wet Chemistry Lab
Reading ('C) Average Stability Uniformity [ Uncertainty | Coverage
Isetting ("C. S 3 O o Date of Receipt : 19 November 2025
Min, Max | Average (c) @#c) @“c) @#c) Factor k
630 = 50 6299 007 025 0z 200 Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
) z 50 8502 013 035 020 200
B8 Approved By + BZS ) Boonchai Suriyawong (Site Calibration Manager)
g Date of Issue ;U 10EC 205
providinga level of confidence of approximatoly 95 % .
Approved By, M The for p f 95%

FMLIS 118/18-08-66

This Certifcate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation

and to the units of measurement realized at the corresponding national standard Iaboratory. This certficate may not be

FM-TLOG 10227-03-68

©/SsCG

Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khol, Saraburi, Thalland 18260 HscmsLng 7025

Certificate No. T252169

Page 2 of 3

Calibration Report

Equipment Liquid Bath ( Water )
Date of Calibration 27 November 2025
Environment Temperature : 255257 °C

Line Voltage :  221.8-225.5 V
Relative Humidity : 55 - 65 %RH

ion of this results of calibration :

librated by insert detectors into its water bath , the other one

type T use for ambient The calibration was done in according

to WI-T36 ( based on ASTM E715-80 ( Reapproved 2022 ).

Al data. al values and the initial data request . Th used
was based on ITS - 90
2. Reference Standard Instrument
Instrument Model Instrument No. Certificate No. Due Date:
RTD 100 OHM MI8 (CHI-CHS) T251758 17 October 2026
DATALOGGER  34970A 261 T251758 17 October 2026

. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244)
4. Condition of calibrated item : good

Equipment Description :
‘Time Constant L Hour __3 a_6_°c
5. Adjustment
(X)) without adjustment () afer adjustment

Approved By.&

EMATLO7 102/27-03-68




Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng K, Sarabur, Thaand 18260

©@/scG

(©=Medium love)

Certificate No. T252169 1 . Page 3 of 3
Calibration Report
Side View Top View STD4 =__ i
$TD3 -3 =
. Gonma ot et
\ E— l Iy
w

5 sm2=| an

S I Ry

© 1~ 85 = Position of Working standards

STDI1 =

L uuC s foor

-D = Medium lev 2 em Working space dimension: 59 X __35 X _14_(WxLxH)
-UUC's medium : ~ Water
- Working standards are located at cm. away from each coner and walls.
Measurement Results:
Average Standard Reading at each position ('C )
Calibration Point |  CH-1 CH2 cH-3 CHe4 CH-s
) €293 613 €294 310 .09
85 85.15 8533 8521 8543 8520
Liquid Bath ( Water) Temperature Distribution
B Reading (C) Average Stability Uniformity Uncertainty | Coverage
Setting ('C) . o ) D
Min, Max | Average [} @'c) @'c) @’c) Factor k
6.0 29,631 6.0 6.0 008 017 027 206
850 848,852 | 850 8526 013 024 043 223
* The quoted uncertainty exclude "uniformity"
r iy
The resut
The reported expanded uncertainty is based on a cy multplied by a coverage factor & which for i

alevel o confidence of approximately 95 % .
End of Certfcate.

Approved By,

FM-TLO7 102727-03-68
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Reviewsy Addchorouon .

APPROVED BY 7’”7'30"'9)‘

NexT caL DaTe . 24/06/24

ARCHEMICA

Certificate of Calibration

1CS-2100: Anion (ID#659)

This y that librated

by Archemica Lab Co., Ltd.

1CS-2100 S/N: 11080010

AS-HV S/N: 5450A36659

For

ALS Laboratory Group (Thailand) Co., Ltd.

W3S oviiniiin uay il
'ARGHEMICA LA& CO.LTD

Operator Signature: m‘;

(Mr.Soranat Thongnop)

Date: June 17-24, 2025

Application Chemist

‘Service Confirmation Number: 6305876103

Service Confirmati

Number: 5905676103

Ao ekl i Uimind T, 46626376380
UG LANG BLOG. 2/F T AD oo

Agilent Technologies SEORAMALROAD SLOM BANGRAX e s Baglntcom
Sk 150 Tt Webss: ymiagiontsom/ o

Customer Contact:
ALS Laboratory Group (Thailand) Co
Ltd Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Si

TAX D ;0105540004858
Chanattagarn.Imehom@alsglobal.com

27603068

Invoice To:
ALS Laboratory Group (Thailand) Co
Ltd Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Delivery Site:
ALS Laboratory Group (Thailand) Co
Ltd Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet S

Location:

Rallnt Technooges Thaland)LnitadHosd Office
 ChuLsng Bidg, 22/F Unic AD
68 Rama 4 Rod,Slom,Bangrk.
Benghok 10500 Thaind
Tox 0 0105502068218

Page 1 0f3

SERVICE REPORT

BKK_EL0037

mer Ny
70311013

Service Request Date:

Sonvico arvics Confrmat

an0gs76091 sonsareine
reviewsy . Poneren G
APPROVED BY .g‘ltlt.é/“
NEXT CAL. DATE 12,8, 32t

4661

Laam mor about Aglnt's Special Ofors, Products,Seces and o

ulrang ofbrstor prodctty slasons opmized o your

spplcations snd wrkfows. Vst s at

Cibark NA. Banghk Branch oRGNAL
399 Itrchango 21 Buldng, St R, ingoy N
Wortana Disict Baghok 10110 Thatand

Subdisie,
A No: 012442007,
THB Xiung Tha B

PO
‘Siam Squae Br418/12 Rama | R Pahuman, BKK 0530

Thsand

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

cc-smi@agilent com

662 632 4334

tomer Contact Center

2637 6363

i a0 SUANLUANG, 10250
ervica Confirmation Date: 23092024 ice Confirmation Date: 23.08202¢ 3
Service Confirmation Date: 23.09.2024 Service Confirmation Date: 23.092024 Ll S
Service nstrument: Service Information:
[Model [ hodsi D SorNumber [ Systom Fandle [ arent st ok Deseiion Certificate of Calibration CortNo.: 25CHS79
Number WU-0010-5100 5001253655 Page: 10f3
SYS10. | ICP-OES 5100/5110 System Senvice Provided:
5100 ervios Frmkded: Equipment : PH Meter
GBIOA | Agient§100 SVOV ICP-OES | MYIGUI0005 | IGP OES 5100 SYS05100 Completa OOHW SIOICPOES Phhava T
Equipment 1D BKK_ELODST. al test passed Manufacturer : Metter Toledo | peviEw by ik
GBA10A | SPS 4 Autosampler AUi5A0TE: 1CP OES §100 SY5105100 Model Seven2Go 52
Serial No. : 8851952376 s
i PROVED BY. Sft
Senice ltems: 1D No.: RYG_Fsodzs | ATROVEP BY
tom | Service/Part # | Doseription Qy | Enttiomont | Servi Condition As-Received: Used Item
1000 €00 Enterprise Operational | 100 | Agreement [22.08:2024 |23.08.2024 19 May 2025 | exr car pate . 20/05/26
Qualifcation Entitlement !
| 100% 20 May 2025
covered
1010 (6810030100 | Bote [GP-OES Wavecal 100 | Agreement 2505-052DSC:A
soln 500mL 5 ppm. Entitlment Service Overview C } ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch)
0% Reason Code: Schaduled Senvice e ok
covered Diagnosis Code: Scheduled Senvice 61810 e Knu,
FT i 7T T PR o 790 [ Agreement T Resoluton Code: Scheduled Servica APluakdaeng, Rayong 21140, Thailand
solution Spct HNO3 Exiement Reparted Haurs: Travel Hours: Ambient Temperature : (25 £ 25) °C
covernd 40 20 Relative Humidity : (50 + 15) %
? pery - == Calibration Procedure : In - house method ©
i 23 Sep 2026 - CP-CHS by direct measurement with DC voltage.
ARBAU RIS R: Suwan Onkhom standard and direct measurement with
S O certified reference material (CRM)
. - CP-GHB by comparison with temperature. standard
: " Date: ’ ¥
CAATIAGARS BICHON 2 Sep2t2t Calibrated by : Warakom_Lerngagtrakul
Powhen C
Approved by :
“Approved Signatory
| Additional Commnts:
() Chakit Waewwanjua
() Ponpan Paipim
() Saithip_ Meangmai
Issue Date : 22 May 2025
for a confidence probability %%
Page 2013 Page 3of3 Tesing Services.
"TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
) 18, SUANLUANG, s L]
TEL 0.2717-3000-29 FAX.0.2719.9484
25CHS79
2013
Condition of this caibration result Calibration Results
1. Reference Standard Instrument Function : pH Measurement ) N
nstrument jsiNo, D No. Due Date Performing 9 oH (87100 Certificate of Calibration CertNo.:  25CH847
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025 Onund Standard pH | Actual p | Actual mv | Uncertaity of | Coverage Page: 10f3
2) el Stgnderd Thermometery ™, 4962054 110RCO . “24I77. 18 Uuli2ges Galibration Buffer Solution | Reading | Reading |pH Measurement| factor Equipment: ey P
X il e K ool i e s
“Tris measurement rsult i fraceabie to SI throught Technology Promoion Association (Thaikand - Japan) (my) © [P A, Metter Toledo | Review by .| NOTGNONAG.
pH_ Electrode 4007 401 164 00071 200
2. Gertfi Reference Materials  :The measurement results are traceable to S1 trough Hach Lenge GmbH Lid 0. 57553 e PN " o 208 Model : SevenCompact|s220
Deutsche Akkredierungssiale, Accredited No.D-RM-15134-01.00 iy 2o =bo o 200 Serial No. : 104059460 |, o vep my 1% éﬁ
“The measurement results ae traceable o S1 through CPA che Ltd. o B
ANSI-ASQ Natlonal Accreditation Board, Accredied No. AR-1835
Function : Temperature Measurement Condition As-Received: Used ltem
tanufacturer o. p. date d 2 18/01/27
Buffer Solution Manufact LotNo. Exp.d (*) Without adjustment K acetved Db : 17 sty 2025 | NEXTCALDATE
pH 4.007 CPA chem 1066665 18 Jan 2027 “This equipment was connected with Temperature Probe; o .
pH 7.000 Hach Lenge GmbH cos2a2 02 Dec 2026 - Model InLab®Expert Go-ISM alibration Date : uly
PH 10,010 CPA chem 1066669 18 Jan 2026 - Serial No. 3203238 Baferonce - ZAL T AGe)
Dimension of probe Submitted by ALS Laboratory Group (Thailand) Co. Ltd
3. This ceriicate is vald only to the tem calibrated on date and place of calbraton.  Length 120 mm Rayong Branch
T — 616110 Moo 5, T.Maenam Khu,
- Diameter 2o i
Calibration_Results R — i A Pluakdaeng, Rayong 21140, Thailand
Eunction : m Measurement o ———] Ambient Temperature : (25 + 25) °C
9 PHOT Calibration Standard vue coror | Uncerainty of | Coverago Relative Humidity : (50 + 15)%
Nominal | Standard ‘ Uncertainty of | Coverage Point! o -y ou st | tastor Calibration Procedure : In - house method
Unit Under Value | Voltage | Actual Reading pige Rt factor (o) v =1 o ire) . - GP-CHS by direct measurement with DC voltage
Calbeation o standard and direct measurement with
= o 7 - (2mv) K certiied reference material (CRM)
L P 250 25.002 252 0198, 043 200 - CP-CH8 by comparison with temperature standard
o Meter 400 | 17748 | 178 400 058 200 . s = 0.1 o3 i
X 058 i 1
IS/ BB51952376 700 | 000 0 700 200 . U0e — o T Calibrated by Walalak Sithean
1000 | 47748 | 78 | 1000 058 200 SRy
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Approved by :

factor k, providing a level of confidence of approximately 95 %

-000-

() Chakit Waewwanjua
() Ponpan Paipim
(/) Saithip. Meangmai

Issue Date :

‘Approved Signat

21 July 2025

tory

for a confidence probal




CertNo.:  25CH847
Page:  20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument SerialNo, IDNo.  Cert.No. Due Date
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2) Ref. Standard Thermometer 3240076 60RC033 251394 01 Apr 2026

- This measurement result is traceable to I throught Technology Promotion Association (Thailand - Japan)
2. Certiied Reference Materials  : The moasuremen rosults are tracoablo to SI through CPA chom Lid..

ANSIASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer LotNo. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.965 CPA chem 1066667 18 Jan 2026
PH10.010 CPA chem 1114385 08 June 2026

3. This certificate is vaiid only to the item calibrated on date and place of calibration

Calibration Results

Eunction : mV Measurement

o4 (47,10)
Nominal | Standard Uncertainty of | Coverage
Unit Under Value | Voltage Actual Reading Measurement. factor
Calibration Input (mV) K
T T T
oH Meter 4000 | 7ras | 773 | 4000 0058 200
i ciossose0 | 7000 | o000 | 02 | 7000 0058 200
10000 | 7748 | 776 | 10000 0058 200

25CHBAT
3013

Calibration Results
Function : pH Measurement

Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibr: Buffer Solution pH Measurement|  factor

® n

pH Electrode 4.007 4.008 0.0044. 200

SIN.: 5240606 6.965 6.966 0.0084 200

10010 10009 0.0065 200

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

Certificate of Calibration

Function

‘emperature Measurement
(") Without adjustment

Equipment ; PH Meter
Manufacturer: Metter Toiedo
Model : SevenCompact 5220
Serial No.: 104059460
1D No.: RYG_EN0TES
Condition As : Used flom

7 duly 2025
Calibration Date 22 Juy 2025

5344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250
L. 0:2717-3000-24 FAX. 0-2719-9484

Certificate No. : 25E2372
Pag

Tris certiicate may ol be reproduced other than in ful,
except with the pror witen approvalof the head of

Reference: 2507:086108C ‘Submitted by: ALS Laboralory Group (Thaland) Co. Lid. Rayong Branch
This equipment was connected with Temperalure Probe; Aemblent Tomparstrer (2 £ 21 °C
i lsﬂ::;lm '"ubixzz:::-‘w Relative Humiaity: (0% 10) % Z::': M;: ; TT::::;M Khu, A Pluakdacng,
Dimension of probe =
- Length 120 mm Galbration using No. CP-E17 according lo EURAMET cg-15
- Diameter 2 mm.
- Immersion Depth 00 mm
—— Condition
Calibration Standard e || uncortaintyof | Coverage 1 Reference standards instruments.
Point Temperature Reading measurement. factor Instrument Model ‘Serial No. Certificate No. Due Date
(*c) (c) (ec) (c) (2°C) k 1) Multi-Product Calibrator 55004 6315011 25E1627 19 May 2026
2.This resul of calbration was made on requested at the pant specified by customer.
22, 201 20 0o 013 20 3.The certificate is valid only to the item calibrated on date and place of calibration.

Remark - UUC" = Unit Under Calibration

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

4.This measurement result i traceable (o the International Systom of Unit maintained through:-

“Technalogy Promolion Association (Thailand-Japan), NSC-ONSC Accredited No. Calbration 0008

000
Calibrated by :  Napachanok Prasomsoosiri ]
lssue Date: 23 July 2025 [ Pnatines Pravpaia ¥
[ INuntawat Khamchai
[v/1 Pongsagom Boonyaporm:
Calibration certfcate No.: 25BKL0002
SARJTORILS S ot
w0,
S
Aecredited by =1 Calibration object
N
NSC-TISI-TIS 17025 A bz Single range instrument
Calibration 0426 CALIBRATION 0426
(%) Without adjustment () After adjustment Model MCE2245-2500-U
DC voltage measurement Range: 2000 mV Serial Number 38101399
Standard Value uuC* Reading Error Uncertainty Calibration certificate Calibration Cerificate No.  25BKL0002
QM Ident. no | Inventory no. RYG_ENO163 | —
(mv) (mv) (mv) (2uv)
-200.0000 2000 00 e Object Electronic ighing instrument
, - raceabity to nationa tandarcs.
50,0000 1500 0.0 % v Maximum capacity (Max. load) 22000009
+100.0000 -100.0 00 6 Uncertintiesof measurements ae aken nto
50,0000 500 00 81 Manufacturer Sartorius 2ccountwhen nly tatemants o complance Measured range 220.0000g
0.0000 00 00 &6, This certfcate was prepared by Sartorius Scale intervel 000019
500000 499 01 61 Type MCE2245-2500-U Corporation n acordance o he urent
100.0000 99 01 63 T—
e o o © Work nsnucton (etnod) SOP W1 05 Place of calibration
This certcae reate and appy s equipment
I 1008 01 - Serial | QM Ident. no. 38101399 | RYG_EN0163 i oply this equipme Address According to page 1
Department | Cost center Laboratory Department. |
The rted rtainty of it based standard rtainty ltiplied by Custc ALS Laboratory Gr (Thailand) Co. Ltd. (R:
o reporied uncerainy of measurement was based on asiandard uncartainy mulilied by a coverage ustomer AL Lty Group (Thland) G L. (Rayong Buiing | Foor s Fior
factor k = 2, providing a level of confidence of approximately 95 %
Room Balance Room.
UUC* = Unit Under Calibration. v ﬂa/(/fa/t v i
616/10 Moo 5 T-Maenam K, A Pluak Daeng, | REVIEW BY .. L% Maximum temperature variation at place of calibration 5K
Rayong 21140, Thailand
-o00- P—
ﬂ Calibration procedure
Order no. 2230 APPROVED BY. E
EURAMET cg-18, V4.0 - Guidelines on the Caliration of Non-Automatic Weighing Instruments
Number of pages 4 Test equipment
NEXT CAL DATE..... 20102126 auip
Test equipment type Test equipment ID Valid until
Date of calbration 20 Feb 2025 Thermometer MHB-382SD s/nB011342 Traceable to Sl unit through DKSH 21 Aug 2025
Test weight set OIMLR111E2  Certficate No.M2308197S E2(Traceable to S unit through TCS) 23 Aug 2025
This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certficates without signature are not valid
The user is obliged o have the object recalibrated at appropriate intervals.
Date 06 Mar 2025 Approval of the Calibration Certificate Person in charge
Mr. Chonchai Inthana Kachen Lalee
Sartorius (Thailand) Co. Lid Sartorius (Thailand) Co. Ltd
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 114 10310 Bangkok Version 6.5 Page 214
Galibration certicate No.: 25BKL0002
Calibration Certfcate Interpretation of measurement results | Appendix o the calbration cerlficae Metrology Center
@lSCG SCI ECO Services Company Limited
U rtainty of ti 51 Moo 8, Tubkwang, Kaeng Knhoi, Saraburi, Thailand 18260 nscisims oz
Adjustment Status ncertainty of measurement in use Bangkok Tel : +668 9205 6851 , +669 81924 0059
The internally adjusted Saraburi Tel : +669 8247 2360
Device adjusted before measurement Yes Webste : wwscecocoth  E-Mal: calbrate@s0g.coth
- - - Te 5K i
Environmental and measuring conditions ‘'emperature deviation considered 1.5 K (isoCAL active) N Ties = K
Temperalure cosficient considered 110K 3 - . . age 1 of
Date of calibration 20 Feb 2025 Certificate of Calibration
Tsmpem\ure al p\aos of calibration | Temp. dift. 5, 4 ¢ 106 Uncertainty of the weighing result Ugi() Ugi(W) =0.00013 g +1.16 - 10 R
Tueignts
Measuring Wndmuns ‘The installation site is suitable. The device was levelled. Balance was St o L’LT?.‘{"J‘"‘ o ”’”“i“!}m“}k‘.’“‘f‘ ! Pemateton s 1 o e e sy 1
Joaded up to Max before tost. s oy ca o o oo ol b EURAVETCy 5 U4 oS08 Equipment : Chamber ( Oven)
Comments Hunidity 58.0 %RH.
ndication in % from max oad Net indication Uncortainty ncertanty relative
UgiW) g Whet Manufacturer : MEMMERT F L
- I Ta000 o069 o071 % REViEW BY . Thawdoll,
Measurement results | Measurement uncertainties P o00s SooaTe e Model . UF110
Repoatabiity Eccentricity _ 0% 71060009 000ty o00r3% APPROVEDBY , Pﬂ
Testload (nominal 109 200G Tost load (nominal: T0g T T S0 T Serial No. + B416.2420 i
10 2009 Center 100.00009 100 % 220.0000, 0.0027 0.0012 % i
T 000005 20000009 Front et 006000 < < ; §NEXT CAL DATE . solee Lo
2 1000009 20000009 Backeft 100.0000g Graphic realization of the relative uncertainty of measurement | process accuracy Customer Code : RYG_EN0012
3 000009 20000019 Back right 0000009
T 999999 20000009 Frontright 9999999 0] Satetyfat ID No. : T6444A5
5 9.9999g 20000009 o
5 1000009 2000001 |ece| max = 0.0001 g i s Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)
7 10.0000 g 20000009 2
8 10.0000g 20000009 ‘ 2 — 616/10 Moo 5 T.Maenamkoo,
9 9.9999g 2000001 g =
© Too000s 20000009 : A.Pluakdaeng, Rayong 21140
S=0000059 5= 0000059 "
Error of indication ¥ Customer Location : ENVIRONMENT LABORATORY
Testioaa ndication Eror  Expansion factor Uncertainty _Uncertaity relative
L ' K ue Ui . Date of Receipt 3 September 2025
[T o009 000000 700 G013
10009 01000 o000 200 0000139 075 "  Guitar N .
050009 050009 00000 200 Qo039 o0z o = Calibrated By : Sujjar Naknakred (Site Calibration Manager )
1.0000g 100009 00000 200 0000139 0013 H . . . N
500009 o000 000005 200 oom0ize 0025 Approved By : _®mZN  Boonchai Suriyawong (Site Calibration Manager)
10.0000 g 999999 -0.0001g 200 0.00013g 0.0013 . L] - - « ¥ . £ N
700009 200009 00000 200 Qonoieg 500068 W Date of Issue 2 178
50.0000 g 500001 g 0.0001g 200 0.00015g 0.00029 % Displayed example
70000009 70000009 00060 200 oo00ieg 000016 % - Lo0%
7000009 20000005 000006 200 Q000259 o000t % oty oo N The jes are for a confidence probability imately 95%.
72000009 2000009 00000 200 0000329 00015 % " - oosst
Wi o of mdcation um sample weigf 0
T e et T UD e o T et o st ) ol o o Yo s s o0 0 o .
e e e e | e aton o nesauahen This Certifcate s issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accrediation
s (G e R i T —
B e o G oo Comts G EURRET o0 V0 1o 39 5l Wt oo o . g o
End of callbration certficate and to the units of measurement realized at the corresponding national standard laboratory. This certficate may ot be
Sar\orms (Thailand) Co., Ltd. $arlonus 1Tha\\anﬂJ Do Ltd.
29 Road, Huaykwang Verical® 9 Road, Huaykwang Verical® FMCTLOG 10227-03-68
10310 Bawkok Version 6.5 Page 314 10310 Ba"gkok Version 6.5 Page 414




Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

@Iscc

@Iscc

Metrology Center

SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Kho, Saraburi, Thailand 18260

Nscmsis 1028

Certificate No. T251530 Page 20f 3

Calibration Report

Equipment : Chamber (Oven)

Date of Calibration 10 September 2025

Environment : Temperature : 35.7-36.6 °C
Line Voltage : 2268233.7 V

Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1 was calibrated by insert h
resistance thermometer etector use for ambient temperature measurement . The calibration was done in according
1o WIT20 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).
All were final values and the initial data request . The tempes
was based on TS -90 .

. Reference Standard Instrument

lber , the other one.

Instrument Model Instrumeat No, Certificate No, Due Date
RTD 100 ohm 30-CHI-10) T242203 9 November 2025
DATALOGGER  34970A 47 T242203 9 November 2025

This certificate is traceable 10
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244,

4. Condition of calibrated item : good
Equipment Description :
Time Constant 3 Minute  At__104_°C
Fresh Air Damper [ Mediom  [] Max

[CINot Available

5. Adjustment

() without adjustment (X)) after adjustment

Approved By._?"'\'z‘“—

FM-TLO7 102727-03-68

Certificate No. T251530

Page 3of 3

Calibration Report

r) o
30-cH 30-cHé
|+—— Chamber Edge
30-chy
H
30-cHa 30-che
]
D
Remark W -
sie © a=5cm.b=5cm.and c=Sam

Size ofInstalled Standard sensor number 30-CHO : WI2 = 56.cm.2, W2 =48 cm. /2 and DI2 = 40cm 2

Measurement Rosults

Average tandard Reding at each position ()
caibratonpoine | ochs | socw2 | mcws | wces | wmcws | socws | mow | soecws | ook
104 w402 | 10370 | 10401 | 1oa1s | 10411 | 10408 [ 10e0r | 10833 | 10361
180 10067 | 1878 | 1038 | 1ess | 1eas | 1027 | 1soss | 1sros | 79
Chamber (Oven) Temperature Disrbution
Resding () Coversge
settingc Aversge (°c) | sttty (2-c) | unitormity(°c) [ uncenainy (2 °C)
win Mo | Average Factork
1040 | 1039,1001 [ 1080 10400 08 061 [ 200
1800 | 1709,1801 | 1800 18007 021 151 052 200
+The quoted uncaainty excluce uriormiy”
Th cliaton st appyany th sbove calbrated e
el o confdence o approvimatey 51
End of Certficate
Approved By. % ’4

FM-TLO7 102127-03-68

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

@ISCG

NSCTISITIS 17025

©/scG

Metrology

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

NSCATISLTIS 17025

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thaiand.
Saraburi Tel : +66 36273096 Fax : +66 3627 3100

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

SCG

Certificate No. T241120

Certificate of Calibration

Equipment : Chamber  Cold Room )
Manufacturer MODULAR

Model IREVCOHCOO revewey Thariell

Serial No. : C00351459 AFPROVED.E D‘Tél—’
Customer Code RYG_EN0184 o on owre 2

ID No. : T1939A5

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

616/10 Moo 5 T.Maenam Khu,

A.Pluakdaeng, Rayong 21140
Customer Location : Laboratory
Date of Receipt : 5 June 2024
Sujjar Naknakred ( Site Calibration Manager )

;Wmmha i ikul (Temp

. V2 JUN 4

Calibrated By

Approved By

Date of Issue

‘The uncertainties are for a confidence probability of approximately 95%.

This Certficate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accrediation

and to the units of measurement realized at the corresponding national standard laboratory. This certficate may not be
Pt with the pr Metrology.

FM-L14 119/15-08:66.

Metrology

SCI ECO Services Company Limited

@

Page 1 of 4

Calibration Manager)

NSC-TSLTIS 17025

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

Certificate No. 241120 Page2 of 4

Calibration Report

Equipment Chamber ( Cold Room )

Date of Calibration 11 June 2024

Environment Temperature : 23.1-24.1 °C
Line Voltage : 22232263 V

: 55-65 %RH

Relative Humidity

Condition of this results of calibration :

‘This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
10 WI-T20 (based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

Al data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

Reference Standard Instrument

Instrument Model Instrument No. Certificate No. Due Date
T TYPET TNIGITNITO T240713 19 April 2025
TYPET TNI7ITNISO T240713 19 April 2025
DATALOGGER  34970A T149 T240713 19 Apil 2025
3. This certificate is traceable to
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244)
4. Condition of calibrated item : good
Equipment Description
Time Constant 3 Houwr _30 Mimte At_3_°C
Fresh Air Damper [_] Open Min  [] Medium Max
Close

‘ot Available

5. Adjustment
(

) without adjustment (X ) after adjustment

B

Approved By.

FM-LIS 118/18-08-66

Certificate No. T241120

Page 3 of 4

Calibration Report

A
aF 3
/
_______ 7]
14
uri i !
; i
! /
16E ! 7 SA
C=Centre, F=CentreofFace, A=Comer, E=CentreofEdge
ic - TNiel uE = N7
2A = TNI62 12F = TN172
3A = TN163 13A = TNI73
4F = TN164 14A = TNI74
5A = TNI6S 15F = TN175
6A = TNI66 16E = TN176
7 = TNIGT
8F = TNI168
9A = TN169
104 = TNITO

WS

Approved By,

FM.LIS 118/18-08-66

Certificate No. T241120 Page 4 of 4

Calibration Report

Measurement Results:

Average Standard Reading at each position (°C)

330 | 301 | 292 | 281 | 342 | 342

Temperature istribution

ber ( Cold Room)

Reading (°C) ) ) . . [ coverage
Setting (°C) Average (‘C) | Stabiity (£°C) | Uniformity ()| Uncertainty (+°C )
Min Max | Aversge Factor k
30 29,44 | 207 132 113 202 200
* The quoted uncertantyexclude * unformity "
T allration resul ppty oty the sbove callracd e

The resultof test was found accurate as shown on date and place of testonly.

p factor k which for a st i

inty is base
alevelof confidence of spproximately 95 %

Approved By,

FM-LIS 118/18-08.66

Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260
Bangkok Tel : +668 9205 6851, +669 81924 0059
Saraburi Tel : +669 8247 2360
i E-Mail

©®IscG

Certificate No. T252167 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )

Manufacturer : MODULAR

Model : IREVCOHCOO

Serial No. : C00351459

Customer Code : RYG_EN0184 e

ID No. : T1939A5

Customer + ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)

616/10 Moo 5 T.Maenamkoo,
A.Pluakdaeng, Rayong 21140
Customer Location : ENVIRONMENT LABORATORY
Date of Receipt : 19 November 2025

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By H Boonchai Suriyawong (Site Calibration Manager)
Date of Issue ;0 10EC 75
The i are for fi ilit i 95%.
This Cerifcate s issued in accordance with the conditions of accredtation granted by the Thai Laboratory Accreditation

and to the units of measurement realized at the corresponding national standard laboratory. This certficate may not be

FM-TLOG 10227-03-68

@IscG

Metrology Center

SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

NsC.TsLT 17028

Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

©Iscac

Certificate No.T252167

Page2 of 4

Calibration Report

Equipment Chamber  Cold Room )
Date of Calibration 27 November 2025
Environment Temperature

Line Voltage :

247256 °C
22232263 V

Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. by insert

type Tinto its chamber , the other one

type T use for ambient
10 WIT20 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).

‘was done in according

All data show below were final values and the initial data quest . The
was based on ITS - 90
2. Reference Standard Instrument
Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TNI6I-TNIT0 T251760 17 October 2026
TYPET TNI7I-TNISO T251760 17 October 2026
DATALOGGER  34970A 261 T251760 17 October 2026

. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244)

-

Condition of calibrated item : good
Equipment Description
Time Constant __1
Fresh Air Damper [_]Open

Close

5. Adjustment :
() without adjustment

Hour __12

Minute

(e

fot Available

] Medium

At

Approved By,

3

°c
Max

(X ) after adjustment

Wk

FMATLO? 10227-03-68

Certificate No. T252167 Page 3 of

Calibration Report

4

JISF
3A,
88
| ;
H ;
! w
i
i
1A% JRUTTYY SR TS
&
c
/ |
. 1
24 16E H SA
TR
C=Centre, F=CentreofFace, A=Comer, E=Centreof Edge
1C = TNI61 1IF = TNI171
24 = TN162 12F = TNI7T2
3A = TN163 1BA = TN173
4F = TN164 A = TN174
5A = TNI165 15F = TN17S
6A = TNI66 16E = TN176
7F = TNI167
8F = TNI168
9A = TNIEY
10A = TN170
I ta
ApprovedBy.

EMCTLOT 10227-03-68
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1 Aldicarb High-Performance Liquid Chromatographic Method™

2 Aldicarb Sulfone High-Performance Liquid Chromatographic Method”

3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method!

4 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 Arsenic 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method

6 Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

74 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”

8 ﬁ-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

9 B-8HC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

10 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®!

il Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method!®
2) 5-Day BOD Test, Membrane Electrode Method!”

12 Carbaryl High-Performance Liquid Chromatographic Method!

13 | Carbofuran High-Performance Liquid Chromatographic Method!

14 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!

15 | Chemical Oxygen Demand 1) Closed Reflux, Colorimetric Method™
2) Closed Reflux, Tritimetric Method!

16 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'?

17 | Chromium 1) Digestion, Inductively Coupled Plasma Method”
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!

18 | Color ADMI Weighted-Ordinate Spemophotogewethod[‘]

19 Copper...
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197 | Copper 1) Digestion, IndUctively 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) Digestion, Cold-Vapor Atomic Absorption
21 |24"-DDD Liquic-Liquid Extraction, Gas Chromatographic/ Spectrometric Method!
Mass Spectrometric Method! 2) Digestion, Inductively Coupled Plasma/
22 |44"-00D Liquid-Liquid Extraction, Gas Chromatographic/ Mass spectrometric Method™
: Mass Spectrometric Method™ 42 | Methiocarb High-Performance Liquid Chromatographic Method™
23 2,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/ 43 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method®!
24 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/ 44 Methomyl High-Performance Liquid Chromatographic Method™
Mass Spectrometric Method™ 45 Nickel 1) Digestion, Inductively Coupled Plasma Method™
25 2,47-0DT Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method® Mass Spectrometric Method!”
26 4,4"-DDT Liquid-Liquid Extraction, Gas Chromatographic/ 46 Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method
Mass Spectrometric Method! 2) Soxhlet Extraction Method"!
27 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/ 47 Oxamyl High-Performance Liquid Chromatographic Method™
Mass Spectrometric Method 48 | Propoxur High-Performance Liquid Chromatographic Method™
28 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/ 49 pH Electrometric Method™
Mass Spectrometric Method™ 50 Phenols 1) 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 I Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!® Mass Spectrometric Method™
31 | Endrin Liquid-Liquid Extraction, Gas Chromatographic/ 52 | Sulfide lodometric Method
Mass Spectrometric Method!® 53 | Temperature Laboratory and Field 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 | Total Suspended Solids 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) Digestion, Inductively Coupled Plasma Method;
36 | Heptachlor Eposide 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 | Lead 1) Digestion, Inductively Coupled Plasma Method™ 60 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/Mass
Mass Spectrometric Method - Spectrometric Method! W
40 Manganese... ﬁjln"ﬁu
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SR Asuaiy e 18 Bis(2-ethylhexyl)phthalate Liquid-tiquid Extraction, Gas Chromatographic/
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/ Meass Spectrometric Method
Mass Spectrometric Method!® 19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
2 | Acetone Purge and Trap, Gas Chromatographic/ Meass Spectrometric Method?
Mass Spectrometric Method!® 20 Bromoform Purge and Trap, Gas Chromatographic/
3 | Aldin 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 Arsenic 1) Digestion, Inductively Coupled Plasma Method™ Mass Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/ 24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™” Mass Spectrometric Method!”
7 | Atrazine Liquid-Liquid Extraction, Gas Chromatographic/ 25 | Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method!
8 Barium 1) Digestion, Inductively Coupled Plasma Method™ 26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ . ’ Mass Spectrometric Method'?
Mass Spectrometric Method!® 27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
9 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method! )
Mass Spectrometric Method® 28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
10 | Benzene Purge and Trap, Gas Chromatographic/- Mass Spectrometric Method™
Mass Spectrometric Method™ 29 Chlorobenzene Purge and Trap, Gas Chromatographic/
1 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method™ 30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
12 | Benzo(kfluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ | Mass Spectrometric Method®
Mass Spectrometric Method™ 31 Chloroform Purge and Trap, Gas Chromatographic/
13 | Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method™ 32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
14 | Benzo(a)pyrene 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 (lll) 1) Digestion, Inductively Coupled Plasma Method;
2) Digestion, Inductively Coupled Plasma/ Colorimetric Method; Calculation™
Mass Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma/
17 | Bis(2-chloroethylether Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method; Colorimetric Method;
Mass Spectrometric Method!® w Calculation®™
2 35 | Chromium (Vi)

18 Bis(2-ethylhexylphthalate...
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36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/ 56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method!®
37 Cyanide Distillation, Colorimetric Method™ 57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
38 |24D Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!®!
Mass Spectrometric Method! 58 | Diethyt Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
39 1 DDD Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!¥
Mass Spectrometric Method! 59 | 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method! 60 | 2,4-Dinitrophencl Liquid-Liquid Extraction, Gas Chromatographic/
41 DoT Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!!
Mass Spectrometric Method™ 61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
42 Dibenz(a,h)anthracene Liquid-Liguid Extraction, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method™ 62 2,6-Dinitrotoluene 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 Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 64 | Endosulfan Liquid-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/
46 1,4-Dichlorobenzene Purge 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-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!¥
Mass Spectrometric Method!® 70 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
51 | dis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method® 71 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
52 trans-1,2-Dichloroethylene Purge and Trép, Gas Chromatographic/ Mass Spectrometric Method!¥
Mass Spectrometric'Method®™ 72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method® 73 | n-Hexane Purge and Trap, Gas Chromatographic/
54 | 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!®
. Mass Spectrometric Method™ 74 OL-HCH Liquid-Liquid Extraction, Gas Chromatographic/
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method™ w 75 B-HCH Liquid-Liquid Extraction, Gas Chromatographic/
i Mass Spectrometric Method™ W
56 1,3-Dichloropropene... 76 Y-HCH...
-~ -
iy suaity ekl vy DARGYL) Waased
76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/ 94 | N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™® Mass Spectrometric Method!®
77 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-Liquid Extraction, Gas Chromatographic/ 96 | Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method! - PCB 1016 Mass Spectrometric Method®
79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ - PCB 1221
Mass Spectrometric Method™ - PCB 1232 B
80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/ - PCB 1242
Mass Spectrometric Method®™ - PCB 1248
81 | Lead 1) Digestion, Inductively Coupled Plasma Method™ - PCB 1254 R
2) Digestion, Inductively Coupled Plasma/ - 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-Liquid Extraction, Gas Chromatographic/
83 Mercury 1) Digestion, Cold Vapor Atomic Absorption Mass Spectrometric Method™
Spectrometric Method® 100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Digestion, Inductively Coupled Plasma/ 2) Distillation, Direct Photometric Method!
Mass Spectrometric Method™ 3) Liquid-Liquid Extraction, Gas Chromatographic/
84 Methanol Purge and Trap, Gas Chromatographic/ 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 | Sitver 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™ 104 | 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 Methy! tert-butyl Ether Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method® 106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
91 | Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method*?
Mass Spectrometric Method™ 107 | Toluene Purge and Trap, Gas Chromatographic/
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method™ Mass Spectrometric Method”
2) Digestion, Inductively Coupled Plasma/ 108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method®
93 I Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/ 109 [ TPHCsCo Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method4%

94 N-Nitrosodiphenylamine...
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110 | TPH (Cop-Cie) Separatory Funnel Liquid-Liquid Extraction, LLLCS - anzuany WUATIEN
Gas Chromatographic Method®?? ! Antimony 1) Isokinetic Sampling, Digestion, Inductively Coupled
51
111 | TPH (Co16-Cas) Separatory Funnel Liquid-Liquid Extraction, Plasma Method
Gas Chromatographic Method®2 2) Isokinetic Sampling, Digestion, Inductively Coupled
i &
112 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/ . Plasma/Mass Spectrometric Method®
Mass Spectrometric Method!® 2 Arsenic 1) Isokinetic Sampling, Digestion, Inductively Coupted
(51
113 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ Plasma Method
Mass Spectrometric Method™ 2) Isokinetic Sampling, Digestion, Inductively Coupled
114 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/ : ‘ Plasma/Mass Spectrometric Method®!
Mass Spectrometric Method™ 3 Beryllium 1) Isokinetic Sampling, Digestion, Inductively Coupled
s}
115 | Trichloroethylene Purge and Trap, Gas Chromatographic/ Plasma Method
Mass Spectrometric Method 2) Isokinetic Sampling, Digestion, Inductively Coupled
y i
116 | 24,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ A Plasma/Mass Spectrometric Method'
Mass Spectrometric Method™ 4 Cadmium 1) Isokinetic Sampling, Digestion, Inductively Coupled
151
117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ Plasma Method
Mass Spectrometric Method™ 2) Isokinetic Sampling, Digestion, Inductively Coupled
118 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/ Plasma/Mass Spectrometric Method™
Mass Spectrometric Method!? 5 Carbon Monoxide 1) Instrumental Analyzer Method!®!
119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™ ) 2) Sampling Bag Non-Dispersive Infrared Method™
2) Digestion, Inductively Coupted Plasma/ 6 Chlorine 1) Absorption Sampling, lon Chromatographic Method!®
Mass Spectrometric Method™ 2) Isokinetic Sampling, lon Chromatographic Method ®!
120 | Vinyl acetate Purge and Trap, Gas Chromatographic/ 7 Chromiurm 1) Isokinetic Sampling, Digestion, Inductively Coupled
5
Mass Spectrometric Method!? Plasmé M?thod
121 | vinyl chloride Purge and Trap, Gas Chromatographic/ 2) Isokinetic Sampling, Digestion, Inductively Coupled
Mass Spectrometric Method!® Plasma/Mass Spectrometric Method!®
122 | m-Xylene Purge and Trap, Gas Chromatographic/ 8 Cobalt 1) Isokinetic Sarnpling, Digestion, Inductively Coupled
151
Mass Spectrometric Method™ PLasmz_ﬂ M‘?th(’d
123 | o-Xylene Purge and Trap, Gas Chromatographic/ 2) Isokinetic Sampling, Digestion, Inductively Coupled
Mass Spectrometric Method® Plasma/Mass Spectrometric Method™
124 | pXylene Purge and Trap, Gas Chromatographic/ 9 Copper 1) Isokinetic Sampling, Digestion, Inductively Coupled
51
Mass Spectrometric Method!¥ PLasm? M?thf’d
125 | Xylene (Total) Purge and Trap, Gas Chromatographic/ 2) Isokinetic Sampling, Digestion, Inductively Coupled
Mass Spectrometric Method Plasma/Mass Spectrometric Method!™
126 | Zinc 1) Digestion, Inductively Coupled Plasma Method® 10} Cresol Adsorption Sampling, Gas Chromatographic Method
oxi ineti ing™
2) Digestion, Inductively Coupled Plasma/ 11 Dioxins ) Isokinetic Sampling
Mass Spectrometric Method™ 12 * | Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic Method®
3 {(v,f 2) Isokinetic Sampling, lon Chromatographic Method®™
13 Hydrogen Fluoride 1) Absorption Sampling, lon Chromatographic Method™
2) Isokinetic Sampling, lon Chromatographic Method®
14 | Hydrogen Sulfide Absorption Sampling, lodometric Method®™ ?{YNJ
omedy...
15 Lead...
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15 Lead 1) Isokinetic Sampling, Digestion, Inductively Coupled 27 Vanadium 1) Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™ Plasma Method™ .
2) Isokinetic Sampling, 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 ,
Plasma/Mass Spectrometric Method™ LSl
17 Mercury 1) Isokinetic Sampling, Digestion, Cpld-Vapor Atomic ] . e
Absorption Spectrometric Method™ - - ——
2) Isokinetic Sampling, Digestion, Cold-Vapor Atomic Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Fluorescence Spectro’metric Me’thodm Extraction, Gas Chromatographic/Mass Spectrometric
11,9,26)
18 Nickel 1) Isokinetic Sampling, Digestion, Inductively Coupled Method X .
Plasma Method® 2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%%!
2} Isokinetic Sampling, Digestion, Inductively Coupled . y
Plasma/Mass Spectrometric Method® 3) Automated Soxhlet Extraction, Gas Chroratographic/
> Mass Spectrometric Method*+%
19 | Opacity Ringelmann’s Method? X ) ! costion. Inductivels e
20 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method®™ 2 Antimony 1) Waste Exiraction, Digestion, Inductively Couple
Plasma Method %1€
2) Absorption Sampling, Alkaline Permanganate/ . W
Colorimetric Method® 2) Waste Extraction, Digestion, Inductively Coupled
3) Instrumental Analyzer Method® Plasma/Mass Spectrometric Method!#4"
; - 2 3) Digestion, Inductively Coupled Plasma Method!™
21 Selenium 1) Isokinetic Sampling, Digestion, Inductively Coupled '
Plasma Method® 4) Digestion, Inductively Coupled Plasma/
- . . Mass Spectrometric Method™"
2) Isokinetic Sampling, Digestion, Inductively Coupled . R o X
Plasma/Mass Spectrometric Method® 3 Arsenic 1) Waste Extraction, Digestion, Inductively Coupled
(16,16}
22 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric Plasma MethOd‘ o .
Method® 2) Waste Extraction, Digestion, [nductively Coupled
Plasma/Mass Spectrometric Method 1™
(5]
2 nstrumental Analyzer Method 3) Digestion, Inductively Coupled Plasma Method ™!
23 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric !
Method® 4) Digestion, Inductively Coupled Plasma/
i (.17
24 Tellurium 1) Isokinetic Sampling, Digestion, Inductively Coupled . Mass Spectrome.tnc M_etho.d .
Plasma Method!® 4 Barium 1) Waste Extraction, Digestion, Inductively Coupled
[1.6,16)
2) Isokinetic Samptling, Digestion, Inductively Coupled Plasma Method. _ )
Plasma/Mass Spectrometric Method®! 2) Waste Extraction, Digestion, Inductively Coupled
i (1,6,17)
25 |Tin 1) Isokinetic Sampling, Digestion, Inductively Coupled :;a;_ma/ '_‘Aassl sje;t_m'l“ecm‘ “Te;h:ld ethod™0
Plasma Method™ igestion, Inductively Coupled Plasma Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled :n) Dlg:st\c;r;, Indutc.tlv;lytso:[;;:id Plasma/
Plasma/Mass Spectrometric Method™ ass spectrometric Metho ?{YMJ
26 | Total Suspended Particulate | 1) Isokinetic Sampling, Gravimetric Method™
2) Paired Train, Isokinetic Sampling, Gravimetric Melrod""]
Soersl

5 Beryllium...




- o - -e& -
ddui Msnaiy Wwased ddun asuafiy Waaned
5 Beryllium 1) Waste Extraction, Digestion, Inductively Coupled 10 | Chromium (V1) 1) Waste Extraction, Colorimetric Method!6:!
Plasma Method61¢! 2) Alkaline Digestion, Colorimetric Method®%)
2) Waste Extraction, Digestion, Inductively Coupled 11 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method4! Plasma Method!619
3) Digestion, Inductively Coupled Plasma Method18! 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method(61
Mass Spectrometric Method” 3) Digestion, Inductively Coupled Plasma Method!¢
6 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled 4) Digestion, Inductively Coupled Plasma/
Plasma Method 618 Mass Spectrometric Method!™!"!
2) Waste Extraction, Digestion, Inductively Coupled 12 Copper 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method'"417 Plasma Method ¢!
3) Digestion, Inductively Coupled Plasma Method™ 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method™ 61"
Mass Spectrometric Method!"! 3) Digestion, Inductively Coupled Plasma Method! 4!
7 Chlordane 1) Waste Extraction, Separatory Funnel Liquid-Liquid 4) Digestion, Inductively Coupled Plasma/
Extraction, Gas Chromatographic/Mass Spectrometric Mass Spectrometric Method!™")
Method928 13 24D 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Soxhlet Extraction, Gas Chromatographic/ Extraction, Gas Chromatographic/Mass Spectrometric
Mass Spectrometric Method %! Method#2!
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*2 . Mass Spectrometric Method! %!
8 Chromium 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhlet Extraction, Gas Chromatographic/
Plasma Method!:616! Mass Spectrometric Method#9
2) Waste Extraction, Digestion, inductively Coupled 14 DDD 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Plasma/Mass Spectrometric Method™17 Extraction, Gas Chromatographic/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!i%!
9 Chromium (Ill) 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhlet Extraction, Gas Chromatographic/
Plasma Method; Waste Extraction, Colorimetric Mass Spectrometric Method2
Method; Calculation Method!414%) 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!#24
Colorimetric Method; Calculation Method!™ 61719 2) Soxhlet Extraction, Gas Chromatographic/
3) Digestion, Inductively Coupled Plasma Method; Mass Spectrometric Method%%
Alkaline Digestion, Colorimetric Method; Calculation 3) Automated Soxhlet Extraction, Gas Chromatographic/
Method #1619 Mass Spectrometric Method"'?*
4) Digestion, Inductively Coupled Plasma/ 16 Dot 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Mass Spectrometric Method; Alkaline Digestion, Extraction, Gas Chromatographic/Mass Spectrometric
imetri " i (78, 17,19} 119261
Colorimetric Method; Calculation Method w Method y
10 Chromium (VI)... 2) Soxhlet...
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2) Soxhlet Extraction, Gas Chromatographic/ 22 | Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomnic
Mass Spectrometric Method?02 Absorption Spectrometric Method!#62%!
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Waste Extraction, Digestion, CoLd-\[/‘aép;;r Atomic
Meass Spectrometric Methodl2) Fluqrescgnce Spectrometric Method o i
17 | Dieldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Digestion, Cold-Vapor Atomic Absorption
3 s ) Spectrometric Method
Extraction, Gas Chromatographic/Mass Spectrometric 4) Digestion, Cold-Vapor Atomic Fluorescence
Method™24 Spectrometric Method®®
2) Soxhlet Extraction, Gas Chromatographic/ 5) Thermal Decomposition Amalgamation and
Mass Spectrometric Methog!024! Atomic Absorption Spectrometric Method?!!
3) Automated Soxhlet Extraction, Gas Chromatographic/ 23 Methoxychlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Mass Spectrometric Method "% Gas Chromatographic/Mass Spectrometric Method!928
18 | Endrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid 2) Soxhlet Extraction, Gas Chromatographic/
Extraction, Gas Chromatographic/Mass Spectrometric Mass Spectrometric Method*%4
Method!h9261 3) Automated Soxhlet Extraction, Gas Chromatographic
2) Soxhlet Extraction, Gas Chromatographic/ 2 Mi /Mass Spectror»nemc Method 2! o .
Wass Spectiometc Methodl?9 irex 1) Waste Extraction, S.eparatory Funnel quJ\d—quuwd Extraction,
Gas Chromatographic/Mass Spectrometric Method!*?9
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Soxhlet Extraction, Gas Chromatographic./
Mass Spectrometric Method21 ) Mass Spectrometric Method%2
19 Heptachlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Gas Chromatographic/Mass Spectrometric /Mass Spectrometric Method!124
Method!%26) 25 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic/ Plasma Method*4!¢!
Mass Spectrometric Methogl1028 2) Waste Extraction, Digestion, Inductively Coupted
3) Automated Soxhlet Extraction, Gas Chromatographic/ PLasma/Mass Spect.rometric Methogt:7 1
Mass Specirometric Metho 281 3) D!gestfon, \nductl.vely Coupled Plasma Method""
20 tead 1) Waste Extraction, Digestion, Inductively Coupled GM) Digestion, \nduc.t\vety Cou(;;)ﬁd Plasma/
1616] lass Spectrometric Method'™
Plasma Method' 26 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
2) Waste Extraction, Digestion, Inductively Coupled Plasma Method™518!
Plasma/Mass Spectrometric Method™ 1" 2) Waste Extraction, Digestion, Inductively Coupled
3) Digestion, Inductively Coupled Plasma Method™®! Plasma/Mass Spectrometric Method!*41]
4) Digestion, Inductively Coupled Plasma/ 3) Digestion, Inductively Coupled Plasma Method ¢!
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-Liquid
Method(826] (PCBs) Extraction, Gas Chromatographic/Mass Spectrometric
i i - Aroclor 1016 Method#26!
2 Soxhlet Extractl_on, Gas Cl'\[:;r;v]\a tographic/ - Aroclor 1221 2) Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method' - Aroclor 1232 Method1026!
3) Automated Soxhlet Extraction, Gas Chromatographic/ - Aroclor 1242 3) Automated Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method*#9 f{‘N‘J - Aroclor 1248 Method28
> - Aroclor 1254

22 Mercury...

- Aroclor 1260

3o

- 2-Chlorobiphenyl...
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- 2-Chlorobiphenyl 31 Silver 1) Waste Extraction, Digestion, Inductively Coupled
- 2,3-Dichlorobiphenyl Plasma Method!+616!
- 2,2'5-Trichlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
- 24'5-Trichlorobiphenyl Plasma/Mass Spectrometric Method!67]
- 2,235 Tetrachlorobiphenyl 3) Digestion, Inductively Coupled Plasma Method™'¢)
- 2,2'5,5Tetrachlorobiphenyl 4) Digestion, Inductively Coupled Plasma/
- 2,3'4,4-Tetrachlorobiphenyl Mass Spectrometric Method!™*"!
-2,23,4,5-Pentachlorobiphenyl 32 | Thallium 1) Waste Extraction, Digestion, Inductively Coupled
- 2,2'4,5,5"Pentachlorobiphenyl Plasma Method!616!
- 2,334 6-Pentachlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
Hexachlorobiphenyl Plasma/Mass Spectrometric Method!617
- 2,2,3,4,5,5-Hexachlorobiphenyl 3) Digestion, Inductively Coupled Plasma Method!™¢!
-22\3556- 4) Digestion, Inductively Coupled Plasma/
Hexaychlf)rob‘iphenyl Mass Spectrometric Method™"
Aiifx;i;phenyk 33 Toxaphene 1) Wasfe Extraction, Separatory Funnel Liquid-Liquid
-2,2'3,3 4,45 ;xt;:ct;%rl,z(;as Chromatographic/Mass Spectrometric
lethoa™™
i—(:pta}c:lzr::{?henyl 2) Soxhlet Extraction, Gas Chromatographic/
o Mass Spectrometric Method1%%!
Heptachtorobiphenyl .
2230056 3) Autorated Soxhlet: Extract\or), Gas Chromatographic/
Heptachiorabiphenyl ) Mass Spectrometric Method!'2
2250556 34 | Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Heptachlorobiphenyl Plasma Method-4:4
22'3,3,6,8'5,5,6 2) Waste Extraction, Digestion, Inductively Coupled
Nonachlorobiphenyl Plasma/Mass Spectrometric Method!™617
28 Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Digestion, Inductively Coupled Plasma Method!1¢!
Extraction, Gas Chromatographic/Mass Spectrometric 4) Digestion, Inductively Coupled Plasma/
Method!9261 Mass Spectrometric Method™?
2) Soxhlet Extraction, Gas Chromatographic/ 35 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Meass Spectrometric Methodio2! .| Plasma Method™618)
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Waste Extraction, Digestion, Inductively Coupled
Mass Spectrometric Method!!1%! Plasma/Mass Spectrometric Method!61"
29 oH Electrometric Method224 3) Digestion, Inductively Coupled Plasma Method™!¢!
30 | Selenium 1) Waste Extraction, Digestion, Inductively Coupled 4) Digestion, Inductively Coupled Plasma/
Plasma Method#'9 Mass Spectrometric Method™" Sl
2) Waste Extraction, Digestion, Inductively Coupled =
Plasma/Mass Spectrometric Method™!"
3) Digestion, Inductively Coupled Plasma Method!™¢!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™"! )
FAbd
31 Silver... e
o - 0w -
iy dauau 125 snems dduil aauaiy Waased
Y [rm—-, ey 11 Benzo(b)fluoranthene 1) Soxhlet Extraction, Gas Ch[:g:atographic/
1 Acenaphthene :/)\Sc»i'\let Extraction’,\AGa:‘ C();[:;r:]\atographic/ gj;ii:;;zzzzﬁxzziﬁom Gas Chromatogaphic/
lass Spectrometric Metho Mass Spectrometric Method®1:28)
2) Automated Soxhlet Extraction, Gas Chromatographic/ 12 Benzo(k)fluoranthene 1) Soxh‘[jet Extraction, Gas Chromatographic/
Mass Spectrometric Method12%) Mass Spectrometric Method!924
2 |Acetone 1)Purge and Trap, Gas Chromatographic/ 2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™*# Mass Spectrometric Method!'%
2) Equilibrium Headspace, Gas Chromatographic/ 13 Benzoic acid 1) Soxhlet: Extraction, Gas Chromatographic/
Mass Spectrometric Method"?! Mass Spectrometric Method 92
3 Aldrin 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!102) Mass Spectrometric Method!%9
2) Automated Soxhlet Extraction, Gas Chromatographic/ 14 Benzo(a)pyrene 1) Soxhlet Extraction, Gas Chrorrjatograph\'d
Mass Spectrometric Method29 Mass Spectrometric Methodl!%%
4 Anthracene 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated SCXh_Let Extracti([)]r:,zgas Chromatographic/
Mass Spectrometric Method('%% . Mass Spectrome}tnc Method™ )
2) Automated Sohlet Extraction, Gas Chiomatographic/ 15 Benzo(g,h,iperylene 1) Soxhlet Extract\f)n, Gas Chﬂrz)g]\atographlc/
Meass Spectrometric Method**9 Zﬁiﬁ:&zﬁ:ﬁga{:ﬂo‘n Gas Chromatographic/
5 Antimony 1) Digestion, Inductively Coupled Plasma Method!™ Mass Spectrometric Method[“:“] P
2) Digestion, Inductively Coupled Plasma/ 16 Beryllium 1) Digestion, inductively Coupled Plasma Method!™¢!
Mass Spectrometric Method™" 2) Digestion, Inductively Coupled Plasma/
6 Arsenic 1) Digestion, Inductively Coupled Plasma Method!™8 Mass Spectrometric Method!™!"!
2) Digestion, Inductively Coupled Plasma/ 17 Bis(2-chloroethyl)ether 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™" Mass Spectrometric Method! %1
7 Atrazine 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 1021 Mass Spectrometric Method!!**
2) Automated Soxhlet Extraction, Gas Chromatographic/ 18 Bis(2-ethylhexylphthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 421 Mass Spectrometric Method!%%9
8 Barium 1) Digestion, Inductively Coupled Plasma Method ¢! 2 Automated Soxhlet Extractign, Gas Chromatographic/
- . Mass Spectrometric Method™*24
2) Digestion, Inductively Coupled Plasma/ . .
Mass Spectrometric Method™ 19 Bromodichloromethane ;urgesand Trap, f_as ;h;zmjf?zgsr!aphld
9 Benz(a)anthracene 1) Soxhlet Extraction, Ga:1 CrH:))r;r]vatographic/ 2 Bromoform . ua,S;e apﬂzd;:g’esﬂ; C:room S
Mass Spectrometric Method' Mass Spectrometric Methodl1525)
2) Automated Soxhlet Extraction, Gas Chromatographic/ 21 Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!!2% Meass Spectrometric Method!39
10 | Benzene Purge and Trap, Gas Chromatographic/ 22 | Butyl Benzyl Phthalate 1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!!?%! w

11 Benzo(b)fluoranthene

Mass Spectrometric Method! %%
2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!!%8) S M

23 Cadmium...
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23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method!™¢! 36 | Chrysene 1) Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method"*
Mass Spectrometric Method™”! 2) Automated Soxhlet Extraction, Gas Chromatographic/
24 | Carbazole 1) Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!*?!
Mass Spectrometric Method! 0% 37 | Cyanide Extraction, Distillation, Colorimetric Method!228%1
2) Automated Soxhlet Extraction, Gas Chromatographic/ 38 |24D 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?9 Mass Spectrometric Method(02%)
25 | Carbon Disulfide Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method52%) Mass Spectrometric Method %!
26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 39 1DDD 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!5%%! Mass Spectrometric Method*
27 | Chlordane 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%% Mass Spectrometric Method™*?4
2) Automated Soxhlet Extraction, Gas Chromatographic/ 40 | DDE 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!t:2! Mass Spectrometric Method!®!
28 | p-Chloroaniline 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method "2 Mass Spectrometric Method!*%
2) Automated Soxhlet Extraction, Gas Chromatographic/ 4 oot 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 21 Mass Spectrometric Method!%!
29 | Chlorobenzene Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Exiraction, Eas Chromatographic/
Mass Spectrometric Method15% Mass Spectrometric Method!1'2!
30 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/ 42 | Dibenz(a,hlanthracene 1) Soxhlet quif)”' Cas Ch[:ﬂorév:atcgraphic/
Mass Spectrometric Method 52 Mass Spectrometric Method“0%¢!
31 Chloroform Purge and Trap, Gas Chromatographic/ 2) Automated Soxh.let Exn'actlir:,?gas Chromatographic/
Mass Spectrometric Method 15251 Mass Spectrometric Method"
32 2Chlorophenol 1) Soxhlet Extraction, Gas Chromatographic/ 43 Di-n-Butyl Phthalate 1) Soxhlet Extactl?n, Gas Chlfz:rjatographlc/
Mass Spectrometric Method 92 Mass Spectrometric Method
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2 Automated Soxh.let Ex‘aactx?ir:,zgas Chromatographic/
Mass Spectrometric Method™+?4 Mass Spectrometric Method™"
33 | Chromium 1) Digestion, Inductively Coupled Plasma Method!™¢! 44 | 12-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(5%!
2) Digestion, Inductively Coupled Plasma/ .
. 717 45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method Mass Spectrometric Method5%
34 Chromium (Iil) 1) Digestion, Inductively Coupled Plasma Method; N .
N L . N N 46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Alkaline Digestion, Colorimetric Method; Calculation ; 115.25]
Method!781619) Mass Spectrometric Method">
o X 47 3,3-Dichlorobenzidine 1) Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method 92
Mass Spectrometric Method; Alkaline Digestion, . )
ass . Pe .ro ‘ oci . ane ‘ge;;?ﬂg, 2) Automated Soxhlet Extraction, Gas Chromatographic/
Colorimetric Method; Calculation Method"®!" Mass Spectrometric Method(1261
. ot L .19
35 Chromium (V1) Alkaline Digestion, Colorimetric Method ? 48 11-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*5%! ?(d‘%l
36 Chrysene... 49 1,2-Dichloroethane...
o - -l -
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49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ 63 Di-n-Octyl Phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**?*) Mass Spectrometric Method024
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*5?) Mass Spectrometric Method29
51 cis-1,2-Dichloroethylene Purge and Trap, G_as Chroma;g;gsr'aphic/ 64 Endosulfan 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method" Mass Spectrometric Method02)
52 trans-1,2-Dichloroethylene Purge and Trap, G?s Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!>) Mass Spectrometric Method! 128
53 2,4-Dichlorophenol 1) Soxhlet Extraction, Gas Chromatographic/ ) ass spectrom N !
Mass Spectrometric Method!i02! 65 Endrin 1) Soxhlet Extraction, Gas Chromatographic/
i 11026]
2) Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method(1%! 2) Automated Soxhlet Extraction, Gas Chromatographic/
54 | 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!*91
Mass Spectrometric Method!52% 66 Ethylbenzene Purge and Trap, Gas Chromatographic/
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method(!52%)
Mass Spectrometric Method>2” 67 | Fluoranthene 1) Soxhlet Extraction, Gas Chromatographic/
56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!%%
Mass Spectrometric Method®52% 2) Automated Soxhlet Extraction, Gas Chromatographic/
57 Dieldrin 1) Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!!?!
Mass Spectrometric Method!%! 68 Fluorene 1) Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method{0%!
) Mass Spectrome.tric Method!128 ) 2) Automated Soxhlet Extraction, Gas Chromatographic/
58 Diethyl Phthalate :jSoxShletd Extractt\f)n&AGa; C(Ij};é)lr;\atographtc/ Mass Spectrometric Methodt25
ass Spectrometric Metho . . 69 Heptachlor 1) Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhlet Exiraction, Gas Chromatographic/ )
Mass Spectrometric Methodli02
Mass Spectrometric Method!!#" 2 At pe ted Soxblet Extracti N "
59 | 2,4 Dimethylphenol 1) Soxhlet Extraction, Gas Chromatographic/ utomated Soxhlet X"a““l’ﬂ-zgas Chromatographic/
Mass Spectrometric Method!10%! Mass Spectrometric Method"*
2) Automated Soxhlet Extraction, Gas Chromatographic/ 70 Heptachlor epoxide 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method('2 Mass Spectrometric Method/*0%
60 2,4-Dinitrophenol 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%! Mass Spectrometric Method!!2%
2) Automated Soxhlet Extraction, Gas Chromatographic/ 71 Hexachlorobenzene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'2) Mass Spectrometiic Method!i9%!
61 2,4-Dinitrotoluene 1) Soxhlet Extraction, Gas Chrorr}atographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%% Mass Spectrometric Method126
2) Automated Soxhlet Extraction, Gas Chromatographic/ 72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*!?! Mass Spectrometric Method 521
62 2,6-Dinitrotoluene 1) Soxhlet Extraction, Gas Chromatographic/ 3 n-Hexane 1) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!1%%

2) Automated Soxhlet Extraction, Gas Chromatographi
Mass Spectrometric Method!!2% 3

63 Di-n-Octyl Phthalate...

Mass Spectrometric Method!*52%!

2) Equilibrium Headspace, Gas Chromatographic/,
Mass Spectrometric Method'™! 3/‘("}J

73 n-Hexane...
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74 O-HCH 1) Soxhlet Extraction, Gas Chromatographic/ 84 Methanol 1) Purge and Trap, Gas Chromatographic/
- Mass Spectrometric Method!%% . Mass Spectrometric Method!*%"
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!%! Mass Spectrometric Method!32%
75 B~HCH 1) Soxhlet Extraction, Gas Chromatographic/ 85 Methoxychlor 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%%1 Mass Spectrometric Methodfi%%
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!+24! Mass Spectrometric Method%]
76 Y-HCH 1) Soxhlet Extraction, Gas Chromatographic/ 86 Methyl Bromide Purge and Trap, Gas Chromatograp)'ﬂd
Mass Spectrometric Method!* Mass Spectrometric Method!!2”
2) Automated Soxhlet Extraction, Gas Chromatographic/ 87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!26) Mass Spectrometric Method!*5%%!
77 Hexachlorocyclopentadiene 1) Soxhlet Extraction, Gas Chromatographic/ 88 2-methylphenol 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method0%) Mass Spectrometric Method!!%**
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method1281 Mass Spectrometric Method!*:2¢
78 Hexachloroethane 1) Soxhlet Extraction, Gas Chromatographic/ 89 2-Methylnaphthalene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!121 Mass Spectrometric Method!!%%!
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!26! Mass Spectrometric Method!
79 Indeno(1,2,3-cd)pyrene 1) Soxhlet Extraction, Gas Chromatographic/ %0 Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodi21 . Mass Spectrometric Method!152%)
2) Automated Soxhlet Extraction, Gas Chromatographic/ 91 Naphthalene 1) Soxhlet Extracti?n, Gas Ch[;nozl;qatographic/
Mass Spectrometric Method%%) Mass Spectrometric Method
80 Isophorone 1) Soxhlet Extraction, Gas Chromatographic/ 2 Automated SOXh_lEt Bmadici;‘r;,zgas Chromatogrphic/
Mass Spectrometric Method!2) _ Masls Spéctrometn(f Method ™ -
2) Automated Soxhlet Extraction, Gas Chromatographic/ 92 Nickel 1) D!gest!on, \nduct\}vely Coupled Plasma Method'"
Mass Spectrometric Method(1261 2) Digestion, \nduc.l\vely Cou[;):z‘d Plasma/
81 | Lead 1) Digestion, Inductively Coupled Plasma Method!™'¢ ) Mass Spectrome.tnc Method™ A
- . 93 Nitrobenzene 1) Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ . 11026]
Mass Spectrometric Method!™*"! Meass Spectrometric Method
T . 2) Automated Soxhlet Extraction, Gas Chromatographic/
82 Manganese 1) Digestion, Inductively Coupled Plasma Method ¢! : 111,26
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method™™
Mass Specn:ometric Method™7 94 N-Nitrosodiphenytamine 1) Soxhlet Extraction, Gas Chromatographic/
83 Mercury 1) Digestion, Cold-Vapor Atomic Absorption Mass Spectrometric Method 4
. ! o P 2) Automated Soxhlet Extraction, Gas Chromatographic/
pectrometric Method Mass Spectrometric Method!"2%
2 Th?rmal Decomposition, Ama\gamat’ion, and 95 N-Nitrosodi-n-propylamine 1) Soxhlet Extraction, Gas Chromatographic/
Atomic Absorption Spectrophotornetry! Mass Spectrometric Method9%8
3) Digestion, Cold-Vapor Atomic Fluorescence 2) Autorated Soxhet Extraction, Gas Chromatographic/
Spectrometric Method®? Mass Spectrometric Method!t+% ?/{N,
A 3“ ba
84 Methanol... 96 Polychlorinated biphenyls (PCBs)
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96 | Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatographic/ 99 | Phenol 1) Soxhlet Extraction, Gas Chromatographic/
(PCBs) Mass Spectrometric Method!! Mass Spectrometric Method!"*!
- Aroclor 1016 2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Autornated Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1221 Mass Spectrometric Method!!! Mass Spectrometric Method!*'2?
- Aroctor 1232 100 Pyrene 1) Soxhlet Extraction, Gas Chromatographic/
- Avoclor 1242 Mass Spectrometric Method!%9
_ Aroclor 1248 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%
- Aroclor 1254
- Aroclor 1260 101 | Selenium 1) Digestion, Inductively Coupled Plasma Method!™'9
- 2:Chlorobiphenyl 2) Digestion, Inductively Coupled Plasma/
o ) Mass Spectrometric Method ™"
) 2,2l,3,5‘-TetrachLorcb!phenyt 102 | Silver 1) Digestion, Inductively Coupled Plasma Method!™®!
- 22:5,5 Tetrachlorobiphenyl 2) Digestion, Inductively Coupled Plasma/
- 2,34, Tetrachlorobiphenyl Mass Spectrometric Method™7!
-22.34.5-Pentachlorobiphenyt 103 | Styrene Purge and Trap, Gas Chromatographic/
-2,2'4,5,5-Pentachlorobiphenyl Mass Spectrometric Method!15%
- 2,3,3 4 6-Pentachlorobiphenyl 104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
- 2,230,445 Hexachlorobiphenyl Mass Spectrometric Method 2"
- 22,3455 Hexachlorobiphenyl 105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
-2,23,556- Mass Spectrometric Method!5%!
Hexachlorobiphenyl 106 | Toluene Purge and Trap, Gas Chromatographic/
-2,2'4,4'55- Mass Spectrometric Method>2!
Hexachlorobiphenyl 107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic/
-2,2'3,34,45- Mass Spectrometric Method!%%%)
Heptachlorobiphenyl 2) Automated Soxhlet Extraction, Gas Chromatographic/
- 2,2'3,4,05,5- Mass Spectrometric Method!**#%
Heptachlorobiphenyl 108 | TPH (Cs-Cq) Purge and Trap, Gas Chromatographic/
-2,2/3,0,4,56- Mass Spectrometric Method!*?
He‘p:)t"achtorobiphenyl 109 | TPH (Coa- Cuo) 1) Automate Extraction, Ges Chromatographic Method!?2
2238556 2) Solvent Extraction, Gas Chromatographic Method"?#!
Heptachlorobiphenyl 3) Ulirasonic Extraction, Gas Chromatographic Method®*
2233 A4S 6 110 | TPH (Corg - Cas) 1) Automate Extraction, Ges Chromatographic Method?
A 2) Solvent Extraction, Gas Chromatographic Method!2%2
Nonachlorobiphenyl . 5 h " hic Method31
97 Pentachlorophenol 1) Soxhlet Extraction, Gas Chromatographic/ . 3) Utrasonic Extraction, Gas Chromal ogmp e Metho
Mass Spectrometric Method!21 111 1,2,4-Trichlorobenzene Purge and Trap, G.as Chromatographic/
P Mass Spectrometric Method!#%%
2) Automated Soxhlet Extract]or:,zfas Chromatographic/ 112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'#8) Mass Spectrometric Method52
98 Phenanthrene 1) Soxhlet Extraction, Gas Chromatographic/ 113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! %% Mass Spectrometric Method?52
2) Automated Soxhlet Extraction, Gas Chromatographic/ 114 | Trichloroethylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'#9 w

99 Phenot...

Mass Spectrometric Method!5%! %/YW\
ki

115 2,4,5-Trichlorephenol...
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115 2,4,5-Trichlorophenol 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%%

2) Automated Soxhlet Extraction, Gas, Chromatographic/
(11,26]

Mass Spectrometric Method'
1) Soxhlet Extraction, Gas Chromatographic/

Meass Spectrometric Method!%%)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!#?4)

116 2,4,6-Trichlorophenol

117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!52!
118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method!¢!

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!*"!

119 Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*5?

120 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!52%

121 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*5%

122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*?*

123 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 5%
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19 | Zinc 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"

19NEN581984
L NIENTageavngsi. Usenansenaigaamngsi, w.a. 2566. Fes mﬁﬂmﬁqdﬁgﬂﬁﬂ

Fagilalliudn. sruReniyiunm. 31 nquanau 2566, il 140 neufity 126 1.

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
24" ed. Washington, DC: APHA, 2023.

3. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. SW-846.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils. SW-846
Method 30508, 1996.

5. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/ Chemical Methods. Inductively Coupled Plasma-Optical Emission Spectrometry.
SW-846 Method 6010D, 2018.

7. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry. SW-846
Method 60208, 2014.

8. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.
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1

Biochemical Oxygen Demand

1) 5-Day BOD Test, Membrane Electrode Method®?
2) 5-Day BOD Test, Azide Modification Method!?

2 | Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method™
2) Closed Reflux, Colorimetric Method!?!
3) Closed Reflux, Titrimetric Method®?

3 Color ADMI Weighted-Ordinate Spectrophotometric
Method?

4 | Cyanide Distillation, Colorimetric Method?

5 Formaldehyde Distillation, Colorimetric Method!™!

6 | Free Chlorine DPD Ferrous Titrimetric Method'®

7 | Oil and Grease Liquid-Liquid, Partition-Gravimetric Method®?

8 |pH Electrometric Method®

9 | Phenols 1) Distillation, Chloroform Extraction Method'?!
2) Distillation, Direct Photometric Method'

10 | Sulfide ZnS Precipitation, lodometric Method?

11 | Temperature Field Method?

12 | Total Dissolved Solids Dried at 180 °C

13 | Total Kjeldahl Nitrogen Semi-Macro Kjeldahl Method

14 | Total Suspended Solids Dried at 103-105 °C'%

jrlda 3 578n7
aiu ansuafiy Wase

it

1 | Cyanide Distillation, Colorimetric Method

2 |pH Electrometric Method®

3 Phenols Distillation, Direct Photometric Methom p

~——

2InAide...
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1 | Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method'™
2) Instrumental Analyzer Method®
2 | Hydrogen Sutfide Absorption Sampling, lodometric Method™
3 | Opacity Ringelmann's Method®%
4 Oxide of Nitrogen 1) Absorption Sampling, Phenaldisulfonic Acid
Method™
2) Instrumental Analyzer Method!!%
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Acid Method®®!
2) Instrumental Analyzer Method™!
6 | Sulfuric Acid Isokinetic Sampling, Barium - Titrimetric Method™
7 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

1onansfedy

1. sedfy wssniatan uagdyadanwal %‘a‘wﬁﬁnﬁ, vIIuBNg. (2547) gileTiasiei
thide. Aufadedt 0. ngame: anasdemnssdanadauiszmdlng,

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water
and Wastewater. 24" ed. Washington, DC : APHA, 2023

3. ASENTIAEMNTTA. USEMANSENTIQRAMNTTL, 1A, 2549, 301 fuumiUiunn
wihafuilidetuluameiissuisasnanddessmlodhlsd@dnilfunautudomas. s1wion
yunw. 4 funnau 2569, il 123 moudiy 1250

4. NSEMSRGRAMNTIAL UTNIANTINTNQAAMNTTY, WA, 2549, e AuunAnUiins
wihatudeuuluomeaiissuesenanydessmdiatheedssny, mwissmunen. 4 funay
2509, 1t 123 moufiy 1254

5. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2017.

6. United States Environmental Protection Agency. Standards of Performance

for New Stationary Sources. 40 CFR 60. Appendix A, 2019.

7.United States...

3.

7. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2020,

8. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2023.

9. United States Environmental Protection Agency. Determination of Carbon
Monoxide Emission from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR
60. Appendix A Method 10, 2017.

10. United States Environmental Protection Agency. Determination of Oxide
of Nitrogen Emission from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR
60. Appendix A Method 7E, 2023.

11. United States Environmental Protection Agency. Determination of Sulfur

dioxide Emission from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.

Appendix A Method 6C, 2017. Q&
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Cadmium Digestion, Inductively Coupled Plasma Method
4 Chromium Digestion, Inductively Coupled Plasma Method
5 Copper Digestion, Inductively Coupled Plasma Method
6 Hexavalent Chromium Colorimetric Method
7 Lead Digestion, Inductively Coupled Plasma Method
8 Manganese Digestion, Inductively Coupled Plasma Method
9 Mercury Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method

10 Nickel Digestion, Inductively Coupled Plasma Method
11 Selenium Digestion, Inductively Coupled Plasma Method
12 Trivalent Chromium Calculation
13 Zinc Digestion, Inductively Coupled Plasma Method

“lo-
f1hu asuaiy AWaased
11 Iron Digestion, Inductively Coupled Plasma Method
12 Lead Digestion, Inductively Coupled Plasma Method
13 Manganese Digestion, Inductively Coupled Plasma Method
14 Mercury Digestion Cold-Vapor Atomic Absorption

Spectrometric Method

15 Molybdenum Digestion, Inductively Coupled Plasma Method
16 Nickel Digestion, Inductively Coupled Plasma Method
17 Selenium Digestion, Inductively Coupled Plasma Method
18 Silver Digestion, Inductively Coupled Plasma Method
19 Vanadium Digestion, Inductively Coupled Plasma Method
20 Zinc Digestion, Inductively Coupled Plasma Method

1Ay $ruau 20 18013

iyl anTuany Faszi
1 Aluminum Digestion, Inductively Coupled Plasma Method
2 Antimony Digestion, Inductively Coupled Plasma Method
3 Arsenic Digestion, Inductively Coupled Plasma Method
4 Barium Digestion, Inductively Coupled Plasma Method
5 Beryllium Digestion, Inductively Coupled Plasma Method
6 Cadmium Digestion, Inductively Coupled Plasma Method
7 Chromium Digestion, Inductively Coupled Plasma Method
8 Chromium (1lf) Calculation
9 Chromium (V1) Colorimetric Method
10 Copper Digestion, Inductively Coupled PLasmaMd ,

\_,K

11 Lead ..

$r43 ~—L—

JliGHERRNGR]
APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24th ed. Washington, DC: APHA, 2023,
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