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Freq. Calibrate

Sample Name Parameter Equipment Name ID No, Caiibrated Date Next Cal
(Months)
Ambient Total Suspended Particulate High Volume BKK_F50365 On site Calibration
Arnblent Total Suspended Particulate High Volume BKK_F50366 - On site Calibration
Armbient Total Suspended Particulate High Volume BKK_FS0368 - On site Calibration
Amblent Total Suspended Particulate High Volume BKK_F50364 - On site Calibration
Arrbient Total Suspended Particulate High Volume BKIK_FS0360 On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0364 - On site Calibration
Ambient Totat Suspended Particulate High Yolume BKK_FS0366 - On site Calibration
Ambient Totat Suspended Particulate High Volurme BKK_FS0368 On site Calibration
Amblent Total Suspended Particulate High Volume BKK_FS0365 On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0360 On site Calibration
Ambilent Total Suspended Particulate High Volume BKK_F50366 On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0368 - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS1059 - On site Calibration
Armbient Totat Suspended Particulate High Volume BKK_F50359 - - On site Calibration
Ambient Tetat Suspended Particulate Digital Balance BKK_EN0OO4 8-Feb-23 8-Feb-24 12
Ambient Particulate Matter (PM-10) High Volume BKK_Fs50374 - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_F50375 - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_F51062 On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0380 On site Calibration
Ambient Particulate Matter {PM-10) High Volume BKK_F50382 - On site Calibration
Amblent Particulate Matter {PM-10} High Volume BKK_F50380 - On site Calibration
Ambient Particulate Matter {PM-10) High Volume BKK_F50375 - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKIK_F51062 On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_F50374 On site Calibration
Arnbient Particulate Matter {PM-10} High Volume BKK_Fs0382 - On site Calibration
Arnbient Particulate Matter (PM-10) High Volurme BKK_FS51062 - On site Calibration
Amblent Particulate Matter (PM-10) High Volurme BKK_F50379 On site Calibration
Ambient Particulate Matter (PM-10} High Volume BKK_F50375 - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BRK_F50389 On site Calibration
Armbient Particulate Matter (PM-10} Digital Balance BKK_ENOOO4 8-Fab-23 8-Feb-24 12
Ambient Nitrogen Dioxide NQ, Analyzer BKK_F51090 5-Jan-23 5-Jul-23 3
Ambient Nitrogen Dioxide NO, Analyzer BKK_F51088 5-Jan-23 5-Jul-23 &
Ambient Nitrogen Dioxide NO, Analyzer BKK_F50803 5-Jan-23 5-Jul-23 &
Ambient Nitrogen Diexide NO, Analyzer BKK_FS0794 5-Jan-23 5-jul-23 &
Amblent Nitrogen Dioxide NQ, Analyzer BKK_F50789 5-lan-23 S-iul-23 &
Armbient Nitrogen Dioxide NO, Analyzer BKK_FS51088 5-Jan-23 5-Jul-23 3
Ambient Nitrogen Dioxide NO, Analyzer BKK_F50803 5-Jan-23 5-Jul-23 &
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0794 5-lan-23 5-Jul-23 &
Ambient Nitrogen Dioxide NQ, Analyzer BKK_F51090 5-Jan-23 5-Jul-23 &
Ambient Nitrogen Dioxide NO, Analyzer 8KK_F50789 5-Jan-23 5-jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer 8KK_F51088 5-Jan-23 5-iul-23 [
Arnbient Nitrogen Dioxide NO, Analyzer BKK_F51092 S-Jan-23 5-jul-23 &
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0803 S-Jar-23 5-iul-23 6
Ambient Nitrogen Dioxide NG, Analyzer BKK_FS0782 1-jul-23 1-Jan-24 6
Ambient Carbon Monoxide CO Analyzer BKK_FS07%0 4-Jan-23 a-Jul-23 6
Ambient Carbon Monoxide CO Analyzer RYG_F50451 4-jan-23 a-Jul-23 6
Ambient Carbon Monoxide CO Analyzer BKK_F50786 4-Jan-23 4-Jul-23 6
Ambient Carbon Monoxide CO Anatyzer BKK_FS0742 4-Jan-23 4-Jul-23 6
Ambient Carbon Monoxide CO Analyzer BKIK_F51065 4-Jan-23 4-jul-23 6
Ambtlent Carbon Monoxide CO Analyzer RYG_F50451 4-Jan-23 4-jul-23 &
Arnbiant Carbon Monoxide CO Analyzer 8KK_FS0786 4-Jan-23 4-jul-23 &
Arnbient Carbon Monoxide CO Analyzer BKK_FS0731 4-Jan-23 4-Jul-23 &
Ambient Carbon Monoxide CO Analyzer BRK_FSO790 4-Jan-23 4-Jul-23 6
Ambiant Carbon Monoxide CO Analyzer BIt_F51065 4-Jan-23 4-Jul-23 &
Ambient Carbon Monoxide CO Analyzer 8KK_FS0786 4-Jan-23 4-Jul-23 &
Ambient Carbon Monoxide CO Analyzer BKK_FS0790 4-Jan-23 4-jul-23 &
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Ambignt Carbon Monexide CO Analyzer RYG_F50451 4-Jan-23 4-Jul-23 6
Ambient Carbon Monoxide CC Analyzer BKK_F50790 1-Jul-23 1-Jan-24 6
Amblent Wind Speed / Wind Direction wind Speed / Wind Direction 8KK_F50159 23-Nov-22 23-May-24 i8
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F50165 3-May-22 1-Nov-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F51213 17-Nowv-22 17-May-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F51212 18-Nov-22 18-May-24 18
Ambient Wind Speed 7 Wind Direction Wind Speed / Wind Direction BKK_F50910 10-Dec-22 9-Jun-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F51213 17-Nov-22 17-May-26 18
Ambient Wind Speed / Wind Directicn Wind Speed / Wind Direction BKK_F50165 3-May-22 1-Nov-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F51212 18-Nov-22 18-May-24 18
Amblent Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F50159 23-Nov-22 23-May-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Birection BKK_FS091C 10-Dec-22 9-Jun-24 18
Amblent Wind Speed / Wind Cirection Wind Speed / Wind Direction BKK_FS091C 10-Dec-22 9-Jun-24 18
Ambilent Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F50165 3-May-22 1-Nov-23 18
Ambient Wind Speed / Wind Direction wind Speed / Wind Direction BRK_FSt212 18-Nov-22 18-May-24 18
Ambient Wind Speed / Wind Birection wind Speed / Wind Direction BRK F51212 1B-Nov-22 18-May-24 18
Noise Leg 24 hrs Sound Calibrator BKK_F50631 20-Dec-22 20-Dec-23 18
Noise Leq 24 hrs Seund Level Meter BKK_FS50106 2-Nov-22 2-Mov-23 12
Moise Leq 24 hrs Sound Level Meter BKK_F50111 16-Dec-22 16-Dec-23 1z
Noise Leq 24 hrs Sound Level Meter GKK_FS0117 3-Jan-23 3-Jan-24 12
Noise Leq 28 hrs Sound Level Meter BKIK_FSC877 25-0ct-22 25-0ct-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FSG925 18-0ct-22 18-Oct-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FSG106 2-Nov-22 2-Nov-23 12
Noise Leq 24 hrs Sound Levet Meter BKK_FSO111 16-Dec-22 16-Dec-23 12
Moise Leq 24 hrs Sound Level Meter BRK_FS0117 3-Jan-23 3-Jan-26 12
Noise Leg 24 hrs Sound Level Meter BKK_F50877 25-Cct-22 25-0ct-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0925 18-Cct-22 18-Oct-23 12
Noise Leg 24 hrs Sound Calibrater BKK_FS50631 20-Dec-22 20-Dec-23 18
Noise Leqg 24 hrs Sound Level Meter BKK_FS0877 25-Cct-22 25-Oct-23 12
Noise Leqg 24 hrs Sound Level Meter BKK_FS0106 2-Nov-22 2-Nov-23 12
Noise Leq 24 hrs Sound Level Meter 8KK_F509:25 18-Oct-22 18-Cct-23 12
Noise Leq 24 hrs Scund Calibrator BKK_FS0618 7-Dec-22 7-Dec-23 12
Moise Leq 24 hrs Sound Level Meter BKK_FS0970 19-Jan-23 19-Jan-24 12
Ambient Vibration VIBRATION METER BKK_FS0857 8-jan-23 4-)ul-24 18
Ambient Vibration VIBRATION METER BKK_F50855 16-May-22 16-Nov-23 18
Ambient Vibration VIBRATION METER BKK_F30858 1-Feb-23 1-Aug-24 18
Ambignt Vibration VIBRATION METER BKK_F50856 25-May-22 25-Nov-23 18
Ambient Vibration VIBRATION METER 2342 16-Mar-23 16-Sep-24 18
Ambient Vibration VIBRATION METER 8iK_F50853 16-May-22 16-Nov-23 18
Ambient Vibration VIBRATION METER BKK_FS50858 1-Feb-23 1-Aug-24 13
Ambient Vibration VIBRATION METER BKK_FS50856 25-May-22 25-Nov-23 18
Ambient Vibration VIBRATION METER BKK_FS0857 4-Jan-23 4.jul-24 18
Ambient Vibration VIBRATION METER 2342 16-Mar-23 16-5ep-24 18
Ambient Vibration VIBRATION METER BKK_FS0857 4-Jan-23 4-Jul-26 18
Ambient Vibration VIBRATION METER BKK_FS0856 25-May-22 25-MNov-23 18
Ambient Vibration VIBRATION METER BKK_FS0855 16-May-22 16-MNov-23 18
Ambient Vibration VIBRATION METER BKK_F50857 d-Jan-23 4-Jui-24 18
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High Velume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Project Site: SR T. Electofied Train Company Limited Baremetric Pressure (rom Hg) : 755 Project Site: S.RLT. Electrified Train Company Limited Barometric Pressure (mm Hg) : 755
Calibrate Location : v 1 uStm v jufussing Temperature { °C): 35 Calibrate Locatian: sl 2 uhmdansold all Temperature { °C) : 35
Calibrate Date: £-May-23 High Volume 1B : BRE_FS0365% Calibrate Date: 6-May-23 High Velume 1D ¢ BKK_F50356
CalibratienSheet No.: C-060523-BKK_F50365 High Valume Madel: TE-5009X LalibrationSheet No.: C-060523-BKK_FS0366 High Velume Modcl : TE-5009X
Catibrator ID: BXI _F50624 High Volume §/N: 4164 CalibratoriD: BKK_FS0624 High Volume S/N: 4156
Calibrater Medel : TE-502BA Calibrator Stope : 1.63932 Calibrator Model : TE-5028A Calibrator Stope : 1.63932
Calibratar $/M: 2584 Calibrator Intercept: -0.01785 Calibrator S/N : 2584 Calibrator Intercept ; -0.01785
Test No. Delta ;0 Qea 1: Chart Linear Regression Test No. Delta H0 Qua 1: Chart Linear Regression
finch} m?{min) {CFM) (inch) {m?*/min) (CFM)

! 33 11043 30 | stope: 49.1603 ! 33 11043 40 |Slope: 510825

z 38 11837 a4 Intercept : -14.3467 z 38 11837 ki Intercept : -16.4488

3 47 13144 56 Correlation Coefficient: 09996 3 i 1.3005 50 Correlation Coefficient : 0.999%

4 53 1.3946 54 4 52 13816 54

5 6.2 15070 60 5 6.1 14949 60

F(CFM) 1{CFM)
65.4 654
¥=49.16x - 14 347 y=51.082x - 16449
0.0 T + ¥ 0.0 T 3 T T T T v
0.0 05 30 15 29 o.e 05 10 15 2.0
Qstd {m3/min} Qstd {m3/min}
At
JEM LA
Calibrated by Approved by : Calibrated by Approved by ;
[ Mr.Teeravut Sukdee } {Mr. Noppong Juntarupan} ( Mr.Teeravut Suldee ) (Mr. Noppong Juntarupan)
Field Scientist{2}) Enviro Field Coordinator Scientist (3) Field Scientist[2} Enviro Field Coordinator Scientist {3)
FORM NO.: £ 06-073 REVISION NC.. - {SSUE DATE: 14703716 FORM NO. F06-073 REVISIOM NO.. - ISSUE DATE: 14/03/16




High Velume Air Sampler Calibration Worksheet

Project Site: S.R.T. Electrilied Train Company Limited Barometric Pressure (mm Hgj © 755
Calibrate Location : amiiv 3 uSnaimadoun Temperature £ °C) : 36
Calibrate Date: 6-May-23 High Volume iD : BKK_FS(368
CalibrationSheet No.: C-060523-BKK_F503638 High Volume Model: TE-5004X
Calibrator ID: BKK_FSD624 High Volume 5/N: 4165
Calibrator Model : TE-5028A Calibrator $lope : 1.63932
Calibrator §/N: 2584 Calibrator Intercept : -0.01785
Test No. Delta H0 Qs I Chart Linear Regression
(inch) m?fmin) [CFM)

H 33 1.1025 40 Slope : 483003

2 39 1.1970 i Entercept: -13.5147

3 +7 13123 50 Correlation Coefiicient : 0.9992

+ 54 1.4053 54

5 6.3 15165 60

1 {CFM)
65.4
¥=483x-13.515
0.0 T T - d t
0.0 a5 1.0 15 2.0
Qstd {m3/min)

Calibrated by

o

P

Approved by :

(Mr.Teeravit Sukdee )
Field Scientist(2)

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

FORK MO; FO6-073 REVISION NO.: - 15SUE DATE: 14/03/16

High Volume Air Sampler Calibration Worksheet

Project Site: S.RT. Elecurified Train Company Limited Barometric Pressure (mm Hg) ¢ 755
Calibrate Location : wonfifl £ utnnisefuuoyuieindnn o Temperature ( °C) : 36
Callbrate Date : 6-May-23 Righ Volume 1D : BKK_F30364
CalibrationSheet No.: C-060523-BKX_FS0364 High Volume Model: TE-S009X
Calibrator ID: BKK_F50624 High Volume §/N: 4154
Calibrator Model : TE-5028A Calibrator Slape : 1.63932
Calibrater §/N: 2584 Calibrrator Intercept : -B.01785
Test No Delia 1,0 Qara I: Chart Linear Regression
{inch) '/ min) (CFM)
1 34 1.1188 40 Slope : 49.4012
2 40 12120 44 Intereept : -15.5152
3 48 1.3260 59 Correlation Coefficient : 0.9996
4 54 1.4053 S5&
5 64 15283 40
1{CFM)
654
¥ =49,401x - 15.515
0.0 T T r T T
0.0 05 1.0 15 2.6
Qstd {m3/min}
2 AR
Calibrated by Jmﬂ @ Approved by : 3 -

{ Mr.Teeravut Sukdee )

Field Scientist(2)

{Mr. Noppong Justarupan}
Envire Field Coordinator Scientist (3)

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




High Velume Air Sampler Calibration Worksheet

Project Site: S.RT Electrifizd Train Company Limited Barometric Pressure fmm Hg) : 755
Calibrate Location: doniid 5 udmladasuieny Tentperature (°C) : 36
Calibrate Date: §-May-23 High Velume 1D : BKK_FS0360
CalibrationSheet No.: C-060523-BK¥X_FS0360 High Velume Model : G1951
Calibrator ID: BKK_F50624 High Valume S/N: 1331
Calibrater Model : TE-5028A Calibrator Stope ¢ 163932
Lalibrator /0 : 2584 Calibrator Intercept : -0.01783
Test No, Delta 1,0 Qaa 1: Chart Lirear Regression
(inch) {m’fmin) (CEM)

i 3.3 1.1025 40 Slope : 48.120%

2 38 L1818 44 Intercept : -12.8759

3 +6 1.2984 30 Correlation Coelficient 0.9995

4 N 53 1.3924 54

5 63 1.5165 60

1 (CFM}
65.4
y=48.121x - 12.876
6.0 7 v v T t
00 G5 1.0 15 20
Gstd {m3/min}

L)

Calibrated by

( Mr.Teeravut Sukdee )
Field Scientist(2)

2.z

Approved by .

Py
A

=

(Mr. Neppeng Juntarupan)
Enviro Field Coardinater Scientist (3)

FORM NO.. F06-073 REVISION NO.:- ISSUE DATE: 34/03/16

High Volume Air Sampler Calibration Worksheet

Project Site: $.R.T. Electrified Train Company Limited Barometric Pressure (mm Hg} : 755
Calibrate Location : o 6 S waraudnd Temperature {°C): 35
Calibrate Date : 1i-May-23 High Volume I : BKI_F50364
CalibrationSheet No.; C-110523-BKK _F50364 High Volume Mode]: TE-5009X
Calibrator 18: B _F50624 High Volume S/ : 4154
Calibrator Model: TE-5028A Calibrator Slope : 1.63932
Calibrator 5/N: 2564 Calibrator Intercept : -0.01785
Test No. Delta 0 Qs 1: Chart Linesr Regression
(inch) o’/ min} (CFM)

1 35 1.1367 40 Stope : 50,8910

z +0 12139 44 Intercept ; -17.7501

3 +8 13281 50 Correlation Coefficient: 0.9999

4 S.4 14076 54

5 6.4 15308 40

1{CF)
654
¥ =50.891x - 17.75
0.0 T ¥ T * T T 3 T T T T ¥ ¥ T T
00 4.5 10 15 2.0
Qstd {m3/min)

oA

Calibrated by

{ Mr.Teeravut Sukdee )
Field Scientist(2)

Approved by :

(Mr. Noppong Juntarupan}
Envire Field Coordinator Scientist (3)

FGRM NO:FO06-G73 REVISION NO.: - 15508 DATE: 14/03/16




High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

Project Site: 5,R.%, Elecirified Train Company Limited Barometric Pressure (mm Hg) : 755
Calibrate Location : st 7 w3t auprunisiavsivdaswac Temperature (°C}: 35
Calibrate Date; £1-May-23 Righ Volume D : BKKE_FS0366
CalibrationSheet No.: C-110523-BKX_FS0366 High Valame Model: TE-5009X
Calibrator 1D: BKK.F50624 High Velume §/N: 4156
Calibrator Mod«l : TE-5028A Callbratoer Slope: 1.63932
Calibratar §/N: 2584 Calibrator Intercept : -0.01785
Test No. Delta i,0 Qs I: Chart Linear Regression
(inch) "/ min) {CEM)

1 33 11043 40 Slope: 523781

2 *8 1.1837 ha intercept : -17.9941

3 +6 1.3005 50 Correlation Coefficient: 0.9994

4 52 13816 54

5 5.0 1.4828 60

1{cEm)
554"
¥ = 52.376x - 17.954
oo ¥ + v 3
2.9 ¢.5 10 15 20
Qstd {m3/min)

Calibrated by

Ll

[ Mr.Feeravut Sukdee }
Field Scientist{2)

D

(Mr. Noppeng [untarupan)
Enviro Ficld Coordinator Scientist (3)

Appraved by :

FORM NO.:F 06-073 REVISION NQ.:- 1SSUE DATE: 14/03/16

Project Site: S.R.T. Electrified Train Company Limited Barometrlc Pressure {mm Hg) = 755
Calibrate Location : an i 8 ultintarauias Temperature { °C) : 36
Calibrate Date: 11-May-23 HighVelume 1D : BKK_F50368
CalibrationSheet Now: £-110523-BKK.FS0368 High Velume Model : TE-5009X
Calibrator 1D: BKK FS0624 High Volume S/N < 4165
Calibrator Model ; TE-5028A Calibrator Slope: 1.63932
Calibrator /N 2584 Calibrator Intercept : -0.01785
Test No. Delta 20 Qars 1: Chart Linear Regression
{inch) 'm/min) {CEM)

i 34 1.1188 40 Slope: 49.8333

z 3.9 L197¢ 4 Intercept: -15.6804

3 47 13123 50 Correlation Coefficient: 0.9996

4 5.4 1.4053 54

5 63 1.5165 &0

1{CFM)
65.4
¥ = 49.833x - 15.68
0.0 T T T Al
0.0 2.5 1.0 15 2.8
Qstd {m3/min}

Calibrated by

o

{ Mr.Teeravut Sukdee }
Field Scientist{2}

3 TR

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

Approved by:

FORM NO.: F06:673 REVISION NO.:- [SSUE DATE: 14/03/16




High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

Praject Site: ST, Electrified Train Company Limited Barometric Pressure {mm Hg) : 755
Calibrate Location: H0A 9w asujugin Temperature ( °C) : 36
Calibrate Date : 11-May-23 High Volume ID : BKK_FS0365
CalibrationSheet No.: C-110523-BKK_F50365 High Yolume Model ; TE-5009%
Calibrator 1D: BKK_F50624 High Volume §/N: 4164
Calibrator Model : TE-5028A Calibrater Slope ; 1.63932
Calibrator S/N: 2584 Calibrator Intercept : -0.01785
Test No. Delta Hy0 Qs 1: Chart Linear Regression
{inch) {m®/ min) {CFM)

1 33 1.1025 40 Slope : 500478

2 39 11970 4 Intercept: -155495

3 47 13123 50 Correlation Coefficient : 6.9952

4 53 13924 54

5 &2 150456 &6

1{CFM)
654
¥ = 50.048x - 15.549
0.0 T T T T
0.0 0.5 L0 i5 20
st {m3fmin)
F P e
o e
Caltbrated by Approved by .

[ Mr.Teeravut Sukdee )
Field Scientist{2}

(Mr. Noppong Juntarupan)
Ervire Field Coordinator Scientist {3)

FORM NO.: FO06-073 REVISION NO.- IS5UF DATE: 14/03/16

Project Site : S.R.T. Electrified Train Company Limited Baremetric Pressure {1 Hg) : 755
@ 10 AT Guuautndun
Calibrate Location : Nide Temperature { "C): 36
Calibrate Date ; 11-May-23 High Velume ID : BKK F50360
CalibrationSheet No.; C-110523-BXK_FSQ360 High Volume Model: G1051
Calibrator ID: BKK_F$0624 High Volume /N : 1331
Calibrater Model : TE-50284 Calibrator Slope : 1163932
Calibrator §/N: 2564 Calibrator Intercept ; -0.01785
Test No. Deliali;0 Qa 1: Chart Linear Regression
(inch) {m’fmin} {CEM)
i 3.3 1.3925 40 Slape: 48.6308
2 3.8 11818 44 Intercept : 134117
3 46 1.2984 s0 Carrelation Ceeflicient: 09993
4 52 1.3794 54
5 6.3 1.5165 60
H{CFm}
654
y=48.631x-13.412
0.0 T 7 ¥ T T T - T v £ T T ¥
0.0 G5 1.0 15 ¢
Gstd {m3/min}

Calibrated by

L,

(Mr.Teeravut Sukdee )
Field Scientist(2)

C2E R T

Approved by :

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

FORM NO.:F06-073 REVISION NO. - ISSUVE DATE: 14/03/16




High Velume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

Project Site: S.RT. Eectrilied Train Company Limited Baramelric Pressure (mm Hg) : 755
Calibrate Location * e 11 uSt i snwag Temperature (°C) : 36
Calibrate Date ; 18-May-23 High Volume 1D ; BXK _F30366
CalibrationSheet No.: £-180523-BKK_F50366 High Volume Model : TE-5009X
Calibrator II; BKK_FS0624 High Volume $/N: 4156
Calibrator Model : TE-5628A Caltbrator Slope: 1.63932
Calibrator S/N: 2584 Calibrator Intercept: -D.01785
Test No. Delta 1,0 Qo I Chart Linear Regression
(inch] {m*/min) {CFM)

1 33 11028 0 Slope: 49.8862

z 38 1.1818 i intercept: -14.9192

3 46 1.2984 50 Carrelation Coefiicient : 0.9999

4 52 13794 54

5 6.2 1.5046 50

1{CEM}
65.4
y=49.886x% - 14,919
0.0 ¥ T T T
(1] 05 10 .5 20
Qstd [m3/min)

2 o

(¥r. Noppong [untarupan)
Enviro Field Coordinator Scientist (3)

W

[(Mr.Teeravut Sukdee )
Field Scientist(2)

Calibrated by Approved by

FORM NO.: F06-073 REVISION NC.:- 1SSUE DATE: 14/03/16

Project Site: S.R.T. Electrified Train Company Limited Barometric Pressure (mm Hg) : 755
Calibrate Location : i 13 ulnatapdiuss Temperature (°C} 35
Calibrate Date: 18-May-23 High Volume 1D : BKK_FS0368
CalibrationSheet No.: C-180523-BKK _F50368 High Volume Model s TE-5009%
Calibrator ID: BKK_F50624 High Volume $/N: 4165
Calibrator Model: TE-50284 Calibrator Slope : 1.63932
Calibrator S/N: 2584 Calibrator Intercept: -0.01785
Test No, Delta ;0 Quer : Chart Linear Regression
{inch) {m’/min) {CFM)
1 34 1.1206 40 Slape : 503514
2 3.9 1.1989 44 intercept: -163345
3 47 13144 50 Correlation Coefficient: 0.999%
* 53 1.3946 sS4
S 6.2 1.5189 &0
1 {CFM}
654
¥=50.351x - 16.335
o.c ™ T 3
05 10 15 20
Qstd {m3/min)
A R
Calibrated by Jm'ﬂ @ Approved by : - -

{Mr.Teeravut Sukdee )
Field Scientist{Z)

{Mr. Noppong Juntarapan}
Enowiro Field Cocrdinater Scientist (3)

FORM MO.: F06-073 REVISION NO.:- [SSUE DATE: 14/03/16




High Volume Alr Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
5.R.T. Electrified Train Company
Project Site: 5.R.T. Electrified Train Company Limited Barometric Pressure (mm Hg) 755 Project Site: Limited Barometric Pressure fmm Hg) : 756
Calibrate Location : sl 14 ¥ uauuiuwa Temperature ( °C}: 35 donfil 12 Whimaiadnatdinn
Calibrate Lacation: sen tizmily Temperature (°C) : 34
Calibrate Date: 18-May-23 High Volume ID: BRK F51059
Calibrate Date : 7-Jul-23 High Velume ID : BKK_FS0339
CalibrationSheet Nou: C-180523-BKK FS1059 High Volume Modek: TE-5009%
Hhrationseet o & 5 CalibrationSheet No.: C-070723-BKK_F50359 High Velume Model ; TE-5009%
Calibrator 1B BKK_F50624 High Volume S$/N: 5653
Calibrator 1D BKK_F$0624 High Volume 3/N: 5194
Calibrator Model - TE-5628A Calibrator Slepe : 1.63932 N
Calibrator Model : TE-50284 Calibrator Slope : 1.63932
Calibrator §/i: 2584 Calibrator Intercept : -0.01785
Alibrator 5f ¥ Calibrator S/N: 2584 Caltbrator Entercept : -0.01785
Test No. Deita H,0 Qs #: Chart Linear Regression Delta H,O Qua 1: Chart )
{inch} mfmin) {CEM) Test No. Linear Regression
{inch) [ min) [CFM}
1 35 1.1367 40 Slope : 508910
! 34 L1231 4 Stope: 484371
b4 4.0 1.2139 44
Intercept ; -17.7561
rereey 2 39 12016 " Intercept : -143450
3 4.8 13281 50 ; .
C Jation Coeffi t: 0.9599
orrearon Losiaen 3 +48 L3311 50 Correlation Coefficient: 0.999%
4 54 14076 54
4 54 1.4108 54
5 6.4 15308 60
5 6.4 1.5343 60
1 {cFv)
1{CFM)
654
654
y = 50.891x - 17.75
y=48.437x - 14.385
Q.0 ¥ ¥
0.0 05 1.0 15 20 0.0 T T U "
o.0 0.5 1.0 15 2.0
td (m3/min|
Qutd (m3/rmin astd {m3/min}
T
o j—
o A Do PR
Calibrated by Approved by e
Calibrated by Approved by :
[ Mr.Teeravut Sukdee } {Mr. Noppong Juzntarupan}
Field Scientist{Z} Enviro Field Coordinator Scientist () (MrTeeravut Sukdee } (Mr. NOF]“’"? }untarlfpan.)
Field Scientist(2} Enviro Field Coordinator Scientist {3)
FORM NOF06-073  REVISION MO - 1SSUE DATE: 14/03/16 FORM KO F06-073 REVISION NO: - ISSUE DATE: 14/03/16




. . &,
Sart Thailand) Co., Ltd. 2 5
vl it SARTORILS
Tek: +85 2642 83616 , e-mai: service.haHand@sartonus. com @"
NSGTISHTIS 17025
CALIGRATION 0425
VI AL
. = $ APPROVED BY .0l :
of Calibration i)
MEXT CAL. DATE %&&LP .......

Model Number:  XP105DU

Description : Semi-micro Bal
Serial Number: 1123031884
1B No. BKK_EN0DD4
Manufacturer : Mettler Toledo

Customer Name : ALS Laberatory Group (Thailand}Co., Ltd.

Cerlificate No. : Z3BCIOUT
Issued Date:  Monday, February 13, 2023
Reference No. : 203245

Page No. : 10f3

104 Phatthanakan 40,Phatthanakan Rd., Knwaeng Phatifianakan, Khet Suan Luang, Bangkok 10250.

Calibrated Place : Balance Room.

Calibrated By : Mr. Chenchai inthana
Calibration Date : Wednesday, February 08, 2023

Mefrological tala
Capacity : 28

Reasons for calibration
[ Hew Instatiation [ Service [ Repaired  [] Re-calibration/ Maintenance

g Readability: __ 0.0001 q

Calibration
Procedure No. : This calibration was conducted by

Using in-house calibration pracedure number (WI-003)
Based on UKAS LAB 14: 2019

Ambignls Condilions:

Temperature : 21.0°C x 3.0°C
Humidity : 650%RH £ _50%RH
Pressure *

Equipment Condition:  [DGwaopere [ Far

Measurement Method

UKAS Publication Ref :Lab 14

The measurement uncedainty staled is the expended uncertainty which is obtained from the standard uncertainty mulliplied by the
coverage factor (k=2) lo provide s level of confidence of approximately 95%. It Is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM}. The calibration certificate documants the traceability to National Standards, which
realise the unit of measurement according to the Intemationat Standard System of Units {S1). Report of Tolerance came form list of

Sartorius Metrological Specifications.

Traceability:
Model Number Descrintion Traceability Celificate No. Blue Date
YCS5011-522-00 | Sartorius walght set 1mg - tkg E2 s/n 37529119 SPC-RT C02212565 14-Sep-2023
MHB-3825D Hurmidity/BarometerTemp Lutron MHB-38250 DKSH £19220444 5-Sep-2023
This cedificate relate and apply this equipment onfy,
This certificate may not be reproduced other than in full except with
the prior written appraval of the Verification Cperation Division [4 3,: . a‘

Sartorius {Thailand) Co., Ltd.

Mr.Chonchat inth Technical

S0P FM 33 03 Feburary 2022

TEr 4w

Sartorius (Thailand) Co., Ltd.

129 Rama § Road, Huaykwarg, Huarvkwang, Bangkok 10310
Tel +66 2647 B281.8 Fax 458 2843-5387,

Model Number:  XP105DU

Description : Semi-micro Balance
Serial Nummber: 1123091884

ID No. BKK_ENQDO4
Manufacturer : Mettler Toledo

Calibration Results : Without Adjustment

SARTORILS

: .'3' of Calibration

Certificate No. : 23BCIQ071

Issued Date:  Monday, February 13, 2023

Reference No. : 203245

Page No. : 20f3

Repeatability Eceentricity {Off-center [oading error)
Tha reproducibiity Is the 2bty of 3 weighing instument [o display nesrly idenbical readouts | The afi-cenler foading error is yicidid by the difference batween the
urider constant test congiions when the same joad within a messurement serfes is placed  |reacolwd of the foad, Le. 143 or 14 of maxirim capacily, placed n the
rageatedly on the weighing pan i the seme manner, The standard deviation /s usedto middie of the weighing pan snd betweot 83ch of four additienal
exgress reproducidifly quantiatively. moasurpment poins [ positions defined according 1o OML R76).
Neminal Value : (Low Laad) 2.00002 20.00002  INominal value : 20 9
2 g 2.00001 20.00001 Tolerance NA g
‘Tolerance 2.00002 28.00001
NZA g 2.00082 26.00001 Differance
2.00002 20.00000 1 -
Mominzat Value : {High Load) 2.00002 20.00000 2 { ~0.00C02
20 9 2.00002 20.90001 3 -0.00004
Tolerance 2.00002 20.00000 3 ; 4] 0.00002
N/A g 2.06001 20.00000 \/o. 5 ¢.00083
2.00001 20.00001 z g —
Standard Deviation 0.400005 0.000097
Linearity
The linearly. also cakied Enaarity error, the devistion of the curve of a welghieg fstrument From the Bipar slope.
Tolerance N/A g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(@ @ (9) (9) (@
0.1 0.10000 0.10000 0.00000 ¢.000G22
0.5 0.50001 0.50000 ~0.00801 0.000023
1 1.00000 1.80000 0,00000 0.000024
2 2.00002 2.00001 -0.00003% 0.000026
5 5.00002 5.00002 0.000G0 0.000030
10 10.00002 10.80002 0.00000 0.000035
15 15.00004 15.00004 G.00400 9.000053
20 2¢.00000 20.00060 0.00000 0.000053
25 25.00002 25.00002 0.09000 ¢.000089
30 30.00002 330.00004 0.0¢002 0.004089

SOP FM 33 03 February 2022




Sartorius (Thailand) Go,, Ltd.
120 Rama @ Road, Huaylkwang, Husykwang, Banghok 10310
Tei: +66 2643 B361-6 Fax: 165 PB43-8367,

Model Number:  XS1050U

Bescriplion : Semi-micro Balance:
Serial Number: 1123091884

10 We, BKK_ENQO04
Manufacturer : Mettler Toledo

Calibration Results : Without Adjustment

SARTORILS

. of Calibration

Ceriificate No. :  23BCi0071

lssued Date :  Monday, February 13, 2023

Reference No. : 203245

Page No. : 30f3

High Volume Air Sampler Calibration Worksheet

Repeatability Ecceniricity (Ofi-center loading efror)
The reprodiciiy & fhe abitly of a woighing instrument to dispioy nearty identical wadouts | The off-cenler laading aroris yiektad by fhe diference belwean fhe
under constant fes! candifion wien tho sama load within 8 maaswement Serfes iz placed resdout of the faad, o, 13 or 14 of nvaximim capocity, placedin fhe
ropoatodly on tha weighing pan in th Sama menast. The sfandard deviation s used lo midtia of lha weighing pan and bebeeen each of four addition jomat
xpress feproduciiily quaniiatively. measurement points ( pasifions dafined eccording fo CIML R76).
Nominal Value : (Low Load) 100.0000 Nominal value : g
g 100.0000  Tolsrance N7A g
Talarance 100.4000
A g 100.0000 Difference
196¢.0006 1 _
Nomiral Value : {High Load) 150.0080 2 -
100 g 100.0000 3 -
Tolerance - 99.9938 4 -
N/A g 100.0000 5 -
100.0008 & -
Standard Devialion 0.40003
Linearity
Tha finvarily, 2iso calied knsarily eiror. Descnbas e deviation of the charasteristic curve of @ weighing ingtrument Fom the knaar siope.
Tolerance A g
Nominal Vaiue Conventicnal Mass Vatue Displayed Vaiue Devialion Uncertainty
() @ (@) (9) (@
590 50.0000 5¢.0000 0.0000 0.00012
55 55.0000 55.0000 4.a6e0 0.00015
60 60.0000 60.C000 0.0000 0.00015
65 65.0001 65.0001 0.0000 0.40015
70 70.0000 70,0000 0.0000 2.00015
80 80.0000 80.0¢00 0.0000 6.00017
s 9G. 0001 60.0001 6.0C00 0.00018
109 106.0000 100.0000 0.00090 0.00018
116 110.9000 110.0008 0.0000 0.00026
i 120 120.6000 120.0000 $.0000 0.00026
£nd of Report.

SOP £M 33 03 February 2022

Project Site ; SRT. Elearrified Train Company Limired Barometric Pressure (mm Hg) 755
Cajibrate Location : ol 1 usin uyagjudiuudluo Temperature [ °C}: 35
Calibrate Date : b-May-23 High Volume 1D : BKK_FS0374
CalibrationSheet No.: C-060523-BKK_FS0374 High Volume Model: TE-S009X
Calibrator 11k BKK_FStez4 High Volume 5/ : 5195
Calibrator Modei: TE-50284 Lalibrator Stope = 1.0268
Catil H
iibrater /N : 2584 Calibrator intercept: -0.01116
TestNo. Defta HyO Qa E: Chart L R
) teay Regression
(inch) {m*fminy [CFM) ¢
1 20 0.891
32 Slope : 26,7659
2 24 0975 34
. Intercept: -1.2826
32 1124
40 Correlation Cocfficient : 05977
4 39 1.240 44
5 45 1331 48
t{CFM)
a5.4
¥ = 36.766% - 1.2826
0.0 T T T
0.0 0.5 1.0 1.5
Qa [m3/min}

L s ot

Calibrated by Approved by :

(Mr.Teeravut Sukdee )

Field Sciontist(2} (br. toppong Juntarupas)

Enviro Field Coordinator Scientist (3]

FORM NG. FC6-074 REVISION NO: . 1SSUE DATE: 14/03/16

.




High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

Project Site : S.RT. Electrified Train Company Limited Barometric Pressure (mm Hg) : 755
Calibrate Locatlon anfif] 2 uhmbansnlv a1 Temperature (°C) : 35
Calibrate Date : 6-May-23 High Volume 1D : BKK_FS0375
CatibrationShect No.: C-060523-BKK FS0375 High Volume Maodel : TE-5009%
Calibrator ID: BEK.F50624 High Volume 5/N: 5196
Calibrator Model : TE-502B4 Calibrator Slope ¢ 1.0268
Calibrator §/N: 2584 Catibrator Intercept: -0.0i116
Test No. Delea H,0 Qa b: Chart Linear Regression
(inch) s frminy) cFM)

1 23 6913 3z Slope : 38.7886

2 24 0.975 34 Interzept: -35773

3 32 1124 4 I Coeflicient: 09997

4 38 1224 44

5 45 1331 48

F[efm)
£5.4
y=38.78% -3,5773
0.4 T T
0.0 05 1.0 1.5
Qa [m3/min]
23 &’?2?,—9
Calibrated by -h[ﬂ @ Approved by : - -
[ Mr.Teeravut Sukdee } {Mr. Noppong Juntarepan)
Field Sclentist(2) Envire Field Coordinator Scientist [3)

FORM NO.: F06-074 REVISION MO - 1SSUE DATE: 14/03/16

Project Site : SR.T. Elecurified Train Company Limited Barametric Pressure {mm Hg) @ 755
Calibrate Location : &m 07 3 viandnaioud Temperature { °C) : 15
Calibrate Bate : &-May-23 High Vojume ID: BKK_FS1062
Calibr heet Ne.: C-060523-BKK_F51662 High Volume Model : TE-5009%
Calibrator ID: BKK FS0624 High Volume 5/8: 5686
Calibrator Modek: TE-5028A Calibrator Slope : 10268
Calibrator 5/N: 2584 Calibratar Intercept : -0.01116
Test Na. Defta B0 Qa V:Chart Linear Regression
{inch) {m* frnin} (CFM)

1 22 0534 32 Slope: 394064

z 28 L1014 M |intercept: 51962

3 32 Liz¢ 40 Correlation Coeflicient 0.9954

4 40 1255 44

5 4.6 1345 48

1{cFM)
65.4
y =39.486x - 5.1962
Q.0 T v
oo 05 1.0 5
Qa (m3/ein)

oy T et =
1y pproved by :

{ Mr.Teeravut Sukdee ) {Mr. Noppong Juntarupan}
Field Scientst(2) Enviro Field Coordinator Scientist (3)

FORM NO:F06-074 REVISIONNO: - ISSUE DATE: 14/03/16




High Volume Air Sampler Calibration Worksheet

Project Site : 5R.T. Elearified Train Company Limlted Barometric Pressuza (mm Hgj : 755
Calibrate Location : a0 s utonTrntousypnamdnesl Temperature (°C}: 36
Calibrate Date: &-May-23 High Volume ID: BKK_F50280
CatibrationSheet No.: C-060523-BRK _Fs0380 High Valutme Model : TE-5009X
Calibrator Ik BKK F50624 High Volume S/N: 4163
Calibrator &fodet : TE-5028A talibrator Slope = 1.0268
Calibrator /N : 2584 Calibyator Intercept: -0.01116
TestNo. Delta #t,0 @ I+ Chare Linear Regression
{inch) {mfayin), {CEM)

: 23 0.956 3z Slope : 39.9422

2 26 1016 34 Intercept. -0.2055

3 33 1143 %0 | Corretation Coefficient : 03987

4 4.0 1.257 44

5 47 1362 48

14CFM)
65.4
v =39.942x - 6.2055
o0 T T
0.0 0.5 1.0 15
. Ua (m3/min}
Py g -
-‘mﬁ fﬁt el =
Calibrated by Approved by

[ Mr.Teeravut Sukdee )
Field Scientist(2)

{Mr. Noppong Juntarupan)

Enviro Field Coordinator Scientist (3}

FORM KO F96-074 REVISION HQ.; - ISSUE DATE. 14/03/16

High Volume Air Sampler Calibration Worksheet

Project Site ; SRT. Eleatrified Train Company Limited Barometric Pressure (mm Hg) 755
calibrate Location : Anif 5 wuolsasnnnsy Temperature ( °C) : 36
Calibrate Date : 6-May-23 High Volume ID: BKK_F50382
Catibr Sheet No.: C-060523-BKK FS0382 High Volume Madel : TE-5009%
Cakibrator 1D BKK_FS0624 High Valume S/N @ 4786
Calibrator Model - TE-5028A Calibrator Slope : 1.0Z68
Calibrator $/N: 2584 Calibrator Intercept -0.01116
Test No. Delta HyQ Qa 1z Chart Linear Regression
{inch) [m®£reim) {CFr)

1 %2 0935 3z Slope ; 39.3314

2 25 0596 34 Intercept: -4.8153

3 32 1126 40 Correlation Coefiicient : 0.9987

4 39 1242 44

3 4.6 1347 48

£{CFM)
654
¥ =39.331x - 4.8153
ae T :
00 035 1.0 15
Qa {m3/min)
o T e
Calibratad by Approved by :

{ Mr.Teeravut Suldee )
Field Scientist(Z)

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

FOHM NO. F06-074 REVISION HQ. - ISSUE DATE: 14/03/16




High Volume Air Sampler C

alibration Worksheet

Project Site ¢ SRT. ified Train Company Limited Barometric Pressere {mm Hg) < 755
Callbrate Location: anfifl 6 iR Iandng Temperature [°C) : 35
Calibrate Date : 11-May-23 High Volume 1D ¢ BKK F50380
CalibrationShect No.: C-110523-BKK_F50380 High Volume Model: TE-5009X
Calibrator ID: BKK_F50624 High Volume §/N: 4163
Calibrator Model: TE-5028A Calibrator Stope : £.0268
Calibrator §/n: 2584 Calibrator Intercept : -0.01116
Test No. Deha H;0 Ia 1+ Chart Linear Regression
{inch) {m*fmin} (CEM)

L 23 0955 52 |stope: 411432

2 2.6 Lo14 34 Intercept: -7.3884

3 33 1.141 40 Correlation Cocfficient : 0.9989

4 40 1255 44

5 46 1345 48

1 {CFM)
63.4
¥=41143x - 7.3884
on T T
0.0 05 1.0 15
Qa (m3/min}
‘h’ﬁ = L ; :;/
Calibrated by @ Approved by :

( Mr.Teeravut Sukdee }
Field Scientist(2)

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

FORM NO:F 06074 REVISION NO:- ISSUE DATE: 14/03/16

High Volume Air Sampler Calibration Worksheet

Project Site : SRT, Electrified Train Company Limited Barometric Pressure (mm Hg) = 755
Calibrate Location : i 7 ulayuEua AN SRa A Temperature {°C) : 35
Calibrate Date - 11-May-23 High Valume iD: BKK_F50375
Calibrationsh No.: €£-1i0523-BKK _F50375 High Volume Model: TE-5008X
Calibrator 1D: BEK_FS0624 High Volume S5/N: 5196
Callbratar Maodel : TE-S5028A Calibrator Slope 1.0268
Calibrator §/N: 2584 Calihrator Entercept: -0.01116
Test Ne. Delta #,0 Q 12 Chart Linear Regressian
(Inch) m?fmin} {CFM)

1 21 013 3z Slope s 39.8369

? 24 0975 24 Intercept: -4.6267

3 32 1124 40 correlation Coeflicient : 05995

4 3.8 1224 44

5 4.4 1316 48

1 {CFM)
65.4
y = 39.837x - §.6267
[eXe] T T
0.0 a5 1.0 15
Qa (m3/min}
23 TR
Caltbrated by JﬂTﬂ @ Approved by -

( Mr.TeeravutSukdee )
Field Scientist(2)

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

FORM NO: F05-074 REVISION HO: - 1SSUE DATE: 14/03/16




High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Project Site ; S.RT. Electrifitd Train Company Limited Barometric Pressere (mm Hg) © 735 Project Site ; S.RT. Electified Train Company Limited Barametric Pressure (mm Hg} : 755
Calibrate Location : oG 8 wuadassuiflag Temperature { °C) : 36 Calibrate Location : a0atidl @ wuomyultin Temperature { °C) : 36
Calibrate f1ate : 1i-May-23 High Volume 1D : BXK F51062 Lalibrite Date ; 11-May-23 High Volume [D: BRI _F50374
CalibrationSheet No,: C-110523-BE¥ FS1062 High Yolume Model : TE-5009X CalibrationSheet No.: C-110523-BKK F$0374 High Velume Model : TE-5009X
Calibrator ix BKK_F50624 High Valume §/N : 5686 Cafibrator ID: BKK_F50624 High Volume §/N : 5195
Calibratgr Modetk: TE-5028A Calirrator Slope - 1.0268 Calibrator Model : TE-5028A Calibrator Slope : 1.0268
Calibratar S/N: 2584 Calibrator bntercept : -0.01116 Calibrator S/ : 2584 Calibrator Intercept: -0.01116
Test No, Deita 10 Qa 1: Chart Linear Regression Test No, Delta 0 Q 1: Chart Linear Regression
{inch} 1rn:‘ fmin} {CFM) {inch}) {m* fmin} (CFM)

! i1 0914 2 |siope: 368166 ! 2 0514 32 |slope: 372073

2 23 0.956 34 Intercept: -1.405% Z 23 0.956 34 Intercept: -18505

3 32 L126 40} Corvelation Cocfficient. 09994 3 3.2 1126 40 | Corretation Cocflicient : 0,992

4 38 1226 44 9 39 1242 44

5 1.6 1347 48 5 45 1333 48

E(CFM) [ly=340)
654 65.4
¥ =36.817x- 1.4053 .v=37.207x—1,8505
o v - : o6 - v
00 o5 Lo 15 00 [ 1o 15
Qa3 {m3/fmin) Qz {m3fmin}
N v ER S
oo il o P
e e - e
Calibrated by Approved by . Calibrated by Approved by :
{ Mr.Teeravut Sukdee ) {Mr. Noppong Juntarupan) { Mr.Teeravut Sukdee ) (= Noppong Juntarupanj
Field Scientist(2) Envira Field Coordinator Scientst (3} Field Scientist(2) Enviro Field Coordinator Scientist {3)
FORM NO. F06-074 REVISION NO. - [SSUE DATE: 14/03/16 FORM NG_ F06-07¢4 REVISION NO. - ISSUE DATE: 14/D3/%6




High Velume Afr Sampler Calibration Werksheet

High Volume Air Sampler Calibration Worksheet

Project Site : SR.T. Blectsified Train Company Limited Barometric Pressure (mm Hg} : 755
anfid 10 WiinTsdoudauinduws
Calibrate Location : Yoda Temperature { °C): 36
Calibrate Date : 3 §-May-23 High Volume IDr: BKK_F50382
Calibration5h No.: €-110523-BKK FS0382 High Volume Model : TE-5009X
CalibratoriD: BRK_F50624 High Volume S/N: 4786
Calibrator Model: TE-5028A Calibrator Slope 10268
Cakibrator 5/N: 2584 Callbratar Intercept : -0.01116
Test No. Delta H,0 @ I: Chart Linear Regression
linch) m*/min) {CEM)

t 22 0935 32 |siope: 39.3518

2 25 099% 34 Intercept: -4.9743

3 33 1143 4| Correlation Coefficient: 0.9997

4 39 1242 44

1 4.6 1.347 48

1{CFM)
65.4
¥ =39.352x - $,3743
090 T o v
¢ 0.5 1.0 15
0a [m3/min)
Galibrated by I @ Approved by: -
[ Mr.Teeravut Sukdee ) {Mr. Noppong Juntarupan}
Field Scientist(2) Envire Field Coordinator Scientist [3)

FORM MO: F06-074 REVISION NO. - )SSUE DATE: 14/03/16

Project Site : SRT. Electrified Train Company Limited Rarometric Pressure (mm Hg) < 755
Calibrate Locatlon : mnad 11 ummugﬁw‘iaumnn Temperature { °C) 36
Calibrate Date : 18-May-23 High Volume 1D : BKK _F51062
CalibratienSheet Nos C-180523-BKK FS1062 High Volume Model ; TE-5009%
Calibrator ED: BRK FS0624 High Valume §/N: 5685
Calibrator Model : TE-50284 Calibrator Stope : 1.0268
Calibrator S/N: 2584 callbrator Intercept: -0.01116
Test No. Delta H.0 Qa 1: Chart Linear Regression
{inch) {m’/min) {CFM}

1 23 0.956 3z Slope : 39.8298

2 26 Loi6 34, Intercept: -6.3457

3 35 o 40 Correlation Coefficient : 09988

4 4.0 1257 44

5 4.7 1362 48

1{CFM}
65.4
y=39.83x-6.3457
0.0 T r
o0 153 16 1.5
0a {m3/min)
23 R
Calibrated by /h.(ﬁ @ Approved by: - -

[ Mr.Teeravut Sukdee )
Field Scientist(2)

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

FORM ND:F 06.074 REVISION NO:- ISSUE DATE: 14/03/16




High Volume Air Sampler Calibration Worksheet

Project Site S.R.T. Elecirified Train Gompany Limired Barometric Pressure (mm Hgj : 755
Catibrate Location ; aonfifl 13 uaaodtusy Temperature { °C) : 35
Calibrate Date : 1B-May-23 High Volume (D : BKK_FS0379
CalibrationSheet No.: C-180523-BKX_FS0379 High Volume Model : TE-5009X
Calibratoer H): BIK_FS0624 High Voltime 5/N: 4158
Calibrator Model: TE-502684 Callbrator Slope @ 10268
Calibrator /M 2584 Calit Entercept : -0.01116
Test No. Delta H,0 Qa }: Chart Linear Regression
(inch} (m?fmin), (CFM)

1 zl 6.913 2 slope: 35.6631

2 24 0975 34 Intercept: -0.7740

3 3.4 1.158 o Correlation Coefficient : 0.99688

4 4.0 1255 44

5 47 1360 48

I [cFra)
65.4
¥ =35663x- 0,774
0.0 T 4 g
0.0 05 10 15
Oa [m3/min}
Ll e
Calibrated by Approved by :

[ Mr.Teeravut Sukder )
Field Scientst(2)

{Mr. Noppong Juntarupan)
Envira Field Coordinator Scientst (3}

FORM NO. FO&-G74 REVISION NO- . ISSUE DATE 14/03/16

High Volume Air Sampler Calibration Worksheet

Project Site : ST Electrified Train Company Limited Barometric Pressure (inm Hg} : 755
Calibrate Locatian : S07F 14 130 onulend Temperature { €) : s
Calibrate Date - 1B-May-23 High Yolume ED - BKK_FSD375
CalibratlonSheet No.: C-180523-BKK, FS0375 High Volume Model : TE-5009X
Catibrator ID; BEK F50624 High Volume 5/N; 5196
Calibrator Madel : TE-50284 Calibrator Slope ; 10268
Calibrator S/N: 2584 Calibrator Intercept - -0.01116
Test No. Delta H,0 Q 1: Chart Linear Regression
(inch} {m>/nsin) (CFM}

i 21 0913 32 |Stope: 38.7886

2 24 0975 34 | otercept: 35773

3 32 1124 a0 Carrelation Coeflicient : 0.9997

4 38 1.224 44

5 45 1331 48

1{cFw}
55.4
y=38.789x - 3.5773
(0] T v T
0.0 05 1.0 15
Qa (m3/min}
™% . 3
o LA e
Calibrated by Approved by :

{ Mr.Teeravut Sukdee )
Field Scientist(2)

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

FORMNO. F05-074 REVISION MO - ISSUE DATE: 14/03/16




MULTIPOINT CALIBRATION REPORT
Caltbration Date §-Jan-23 Equipment Name NOx Analyzer
High Volume Air Sampler Calibration Worksheet
gh Yolume Air Samp. men Manufacturer HORIBA Modal APNA-370
Serial No. SUBLSSMU Equipment ID BKK_F51080
5.R.T. Electrified Train Company
Project Site : Limited Barometric Pressure (mm Hy) = 756 Calibrator Mamufacturer Teledyne API Modal 700
&R 12 Inaisarinndowin N T ey
Calibrate Location : samo usaniu Temperature { °C) : 34 Serial No, 847
catlbrate Date : 7-Jul-23 High Volume 18 BKX_£50389 Std. Gas Concentration (FPM) 55.88 Cylinder No. GNOO27222
CalibirationSheet No.: C-070723-BKK_F50389 High Volume Modei: TE:5009% Cylinder Pressure (psi) 1800 Certified By Airgas inc.
Calibrator ID; BKK_FS0624 High Volume 5/N: 5329 Coeriified Date 9.Feb-22 Expired Date 9-Fab-30
Callbratar Model : TE-502BA Calibrator Slope : 1.0269
3 CALIBRATION RESULTS
Calibrator $/N: 2584 Calibrator Intercept: -0.01116 Point
Idaal Actual NO Error NO R%Emror NO Actual NOx. Error NOx %Emor NOx
TestNo. Delia 1,0 ® 1:hart Hincar Regression ZERO | 000 0.10 9.0 0.10 0.10 0.10 0.10
{inchj {m*fmin} [CFM]} i 100.00 98,70 -1.30 -1.30 89.10 -0.90 -0.80
L 2 0332 32 | siopes 37.0408 z 200.60 198.30 -1.70 -0.85 201,50 1.50 0.75
2 24 0973 34 imercept: -2.2695 3 300,00 299.20 £0.70 0.23 302.20 2.20 0.73
3 13 1139 40 | corretation Coefficient 09996 4 40000 | 398.00 2.0 -0.50 401,70 .70 0.42
4 49 1252 44 AVERAGE (%) -0,66 022
5 47 1357 48
tcFm) 400
65.4
300
y = 37.04x - 2.2655 200 /
100
Q.0 T
0.0 0.5 1.0 35 o
Qa (m3/ein] 0 100 00 300 a0
—pem[gpal  —e—Actual NO  —@~ Aclual NOx
Calibrated by -h-la @ Appreved by : -
( Mr.Tecravut Sukdee ) (Mr. Noppong Juntarupan) H
Ficld Scientistf2) Erviro Field Coordiratar Seientist (3} Calibratsd By Approved By
% - —ﬂ Uj}F
(Mr.Jirawut  Sakarn ) { Mr.Sarayuth  Jittranont )
FORM NO.: ¥ 06-074 REVISION NO:- ISSUE DATE: 14/03/16 Fiald Envirnnmenlai Scientist (3) Assistant G 34
ALS Laboralory Group
FORM NO.F 06-056 REVISION NO.; -  ISSUE DATE: 0204112




MULTIPOINT CALIBRATION REPORT

MULTHPOINT CALIBRATION REPORT

Calibration Date S§-Jan-23 Equipment Name NOx Analyzor
Manufacturer HORIBA Madsa{ APMNA-370
Serdal No. KORAXHOD Equipment ID BKK_FS0803
Calibrator Manufactures Teledyne API Mode! 700
Serial No. 947
Std. Gas Concentration (PPM) 5588 Cylinder No. GN0027222
Cylinder Pressura (psi) 1800 Carlifiad By Airgas Inc,
Certified Data 9.Feb.22 Expired Date 9-Feh-30
Point CALIBRATION RESULTS
ideal Actual NO Eror NO FHEmor NO Actual NOx £rror NOx SEmor NCx
ZERO 0,00 .10 018 0.10 {10 0.10 0.10
1 - 100.00 98.80 -1.20 -1.20 100.50 0.50 0.50°
2 200.00 201.50 1.50 075 201.20 1204 0.60
3 300,00 288.40 -1,60 -0.53 302.30 236 077
4 400.00 396.90 -3.10 -0.78 398.50 -1.50 -(.38
AVERAGE (%) -0.33 0.32

400 -
" /
200 T
_ /
o T - . T
a 100 200 300 400

—s—ldeal  —s—Actual NO i Actual NOX

Calibration Date 5-Jan-23 Equipment Name NOx Analyzer
Manufaciurar HORIBA Modal APNA370
Sedal No. PX13CWAQ Equipment 1D BKK_FS1088
Calibrator Manufacturer Teladyne API Madal 700
Serial Mo 947
Std, Gas Concaniration (PPM) 55.88 Cylinder No. GNO027222
Cylindar Pressure (psi) 1800 Cartified By Afrgas Inc.
Ceriifiad Date 9-Feb-22 Expired Date S-Feb-30
Point CALIBRATION RESLILTS
i
Idmal Actual NO Ermor NO %Error NO Actual NOx Ermer NOx %Emor NOx
ZERO 0.00 0.10 .10 0.10 0.10 0.10 0.10
i 100.60 93.00 ~1.00 -1.00 100.30 .30 0.30
2 200.00 198.30 -1.70 -0.85 198.10 -1.8¢ .85
3 300.00 26840 -1.60 -0.53 301.70 1.70 0.67
4 450.00 386.70 -3.30 -0.83 398.3¢ -1.70 -0.42
AVERAGE (%) -0.62 0.08
400 b
200
) /
100
0% T . : T
o 100 200 300 400
- -ddeat —e— Ackml NO —m— Astual NOx
Catibratad By Approved By

. ,/".:;} )
c.v../_/—fj,f

{ Mr.irawut  Sakam }
Finld Environmantal Scientist (3}

=

( Mr.Sarayuth  Jittranont }
Ao e

£ A

ALS Laboralory Group

FOAM NO . F 06-056  REVISION RO.. - ISSUE DATE 02/04/12

Approved By

=

{ Mr.Sarayuth  Jittranont )
Assistant General Manager

Calibrated By

( MrJirmwut  Sakeam )
Field Environmental Scientist (3)

ALS Laboratory Group
FORM NO.. F 06-056 REVISION NG.:- 1SSUE DATE: 0204712




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date S-Jan-23 Equipment Nama NOx Analyzer Calibration Date 5-Jan-23 Equipment Name NOx Analyzer
Manufacturer HORIBA Modal APNA-370 Manufacturer HORIBA Mode! APNA-370
Sedal No. ROADGWIC Equipment iD BKK_F50794 Serial No. RZ6E09EW Equipment ID BKK_F50789
Calibrator Manufacturer Teledyns AP] Model 700 Calibrator Manufacturer Teladyne AP| Modsl 700
Serial No. 947 Serial No. 47
Std. Gas Concentration (PPM} 55,88 Cylinder No, GNOO27222 Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO027222
Cylinder Pressure {psi) 1800 Carifiad By Airgas Inc. Cyfinder Pressure (psi) 1800 Certified By Airgas inc.
Ceortified Dats 9-Feb-22 Expired Data 9-Feb-30 Cartified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS Point CALIBRATION RESLLTS
Ideal Actual NO Emor NO %Emor NO Actual NOx Emor NOx | %Emor NOx {deal Actuat NO Error NO %Eror NO Actual NOx Emor NOx | %Emor NOx
ZERO 0.00 010 0.10 ¢.10 ¢.10 050 0,10 ZERO 0.0¢ 0.1¢ 0.10 0,10 0.10 0.10 0.10
1 100.00 99.40 -0.60 -0.60 160.20 0.20 0.20 1 100.00 98.00 -1.00 -1.00 101.1¢ 1.10 1.10
2 200.00 198.20 -1.80 -0.90 198.60 -1.40 -0.70 2 200.00 198.20 -1.80 -0.90 201,30 1.30 0.65
3 300.00 297,50 -2,50 -0.83 298.70 -1.30 -(1.43 3 300.00 298.50 -1.50 -0.50 302.50 2.50 0.83
4 400.00 396,70 -3.30 -0.83 399.10 -0.90 -0.22 4 400.00 398.50 -1.50 038 398.90 =110 -0.28
AVERAGE (%) -0.61 0.21 AVERAGE (%) .54 ) 0.48
400 -

i — i
0 / 20 /
i / i /

T T + T 0 & T T T T
o 100 200 300 400 o 100 200 300 A0

we—1ideal  —¢—Aciual NO  —@—Actural NOx

o ldend —e— Actual HO womes Actual Noj

Calibrated By

e a

[ MeJirawut  Sakam )

Approved By Calibrated By

Y
;FW -
7

( Mr.Sarayuth  Jittranont ) ( Mr.Jirawut  Sakem )

Approved By

=

{ Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3}

Asgistant Gsneral Manager

ALS Laboralory Group

FORM NO.:F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12

Field

Environmental Scientist (3) Assistant General Manager

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




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jan-23 Equiprmant Name NOx Analyzer
Manufacturer HORIBA Modlel APNA-370
Serial No. PX13CWAD Equipment ID BKK_F51088
Calibrator Manufacturer Teladyne AP Model 700
Serial No. 947
Std, Ges Concentretion (PP} 55,88 Cylindar No. GNOD27222
Cylinder Prassure (psi) 1800 Cartified By Aimas Inc.
Certified Dats 9-Feb-22 Expired Date 9-Fab-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Emor NO Actual NOx Emor NOx | %Emor NOx
ZERO 000 0,10 0.10 0.10 0.10 0.19 0.10
1 104.00 89.G0 -1.04 -1.00 100.30 0.30 0.30
2 206.00 198.30 170 -0.85 198.10 -1.90 -0.95
3 300.00 298.44% «1.60 -0.53 301.70 176 0.57
4 400.00 396.7C -3.30 -0.83 398.30 -1.70 -0.42
AVERAGE (%) .62 008

) N/l»
300 W
200
100 //
i e : : : .
k] 100 200 300 400

l - ideat

min AGLAGE NGO 2 Actiad NOx

Celibrated By

/",.7) -
el

{ Mr.birgwut  Sakem )
Fiald Environmental Scientist (3)

Approved By

==

{ Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboralory Group

FORMNO. F 06-056 REVISION NO_ - ISSUE DATE: G2/0dN2

Calibration Date 5-Jan-23 Equipment Name NOx Analyzer
Manufachmar HORIBA Model APNA-370
Serial No. X8RAXHOD Equipment ID BKK_F50803
Calibrator Manufacturer Teladyne AP! Modal 700
Serizl No. 947
Std. Gas Concentration {PPM)} 55.88 Cylinder Na. GNO027222
Cyfindar Pressura (psi) 1800 Cartified By Alrgas Inc.
Ceriified Date 9-Feb-22 Esnpirad Data 9-Feb-30
Point CALIBRATION RESULTS
i
Ideal Actust NO Emor NO %BEmor NO Actual NOx Emor NOx | %Emor NOx
ZERO 0.00 0.1¢ o.10 010 010 0.10 .10
1 100.00 498.680 -1.20 -1.20 100.50 0.50 L60
2 200.00 201.50 1.50 875 20120 1.20 .60
3 300.00 298.40 -1.60 -0.53 30230 2.30 077
4 400.00 396,90 -3.10 -0.78 398.50 -1.50 -0.38
AVERAGE (%) -0.33 0.32
400
300
) /’“’
100
G & . . . .
0 100 200 300 a0
e bl b Actunl NO —5— Actual NOX
Calibrated By Approved By

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

==

A

{ Mr.Sarayuth  Jiitranont )

ALS Laboralory Group

FORM NO.: F 05-056 REVISION NO.- $SSUE DATE: 02/04/12




Calibration Date

MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 5~Jan-23 E 1t Name NOx Anatyzer
Manufacturer HORIBA Model APNA-3TD
Sorial No. SUDLEEMU Equipment ID BKK_F51080
Calibrator Manufacturer Teladyne AP| Modes! 700
Serial No. 847
Std. Gas Concentration (PPM) 55,88 Cylindar No. GNOD27222
Cylinder Pressure (psi) 1800 Cortified By Alrgas inc.
Certified Date 9-Fab-22 Expired Date 9.Feb.30
Point CALIBRATION RESULTS
Ideal Actual NO Emor NO %Emor NO Actual NOx Emor NOx %Ermor NOx
ZERO 0.00 0.10 0.10 810 .10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 99,10 -0.90 -0.90
2 200,00 198.30 -1.70 -0.85 20150 1.50 075
3 300.00 299,30 -0.70 -0.23 302.20 220 073
4 400.00 398.00 -2.00 -0.50 40170 170 0.42
AVERAGE (%) 0.56 0.22

5-Jan-23 Equipment Name NOx Analyzer
Manufacturer HORIBA Maode! APNA-370
Serial No. ROAOGWIC Equipment ID BKK_F50794
Calibrator Manufacturer Teledyne APE Mods! 700
Serial No, 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNOD27222
Cylinder Pressura (psi} 1800 Caertified By Airgas inc.
Certifiad Date 9-Feb-22 Expirad Data 9-Fab-30
Point CALIBRATION RESULTS
Oini
Ideal Actual NC Error NO %Error NO Actual NOx Error NOx %Emor NOx
ZERQ 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99,40 -0,60 -0,60 100.20 0.20 0.20
2 200.00 198.20 -1.80 -0.90 198.60 -1.40 -0,70
3 360.00 297 .50 -2.50 -0.83 298.70 -1.30 -0.43
4 400,00 386.70 -3.30 (.83 389,10 0.90 -0.22
AVERAGE (%) -0.61 029
) /
300
i /
0 & . . . v
] 100 200 300 400

—|dgal —e—Actual NO —&— Actual NOx

Calibrated By

.

(MrJirawut Sakam )
Fiefd Environmental Scientist (3)

Approved By

=

(Mr.Sarayuth  Jittranont )
Assistent General Manager

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

400 /
) /
200

100 /

200 300 400

——ldeal —e—Actual NO s Aztual NOX

Calibrated By

=5

{ MeJirawut  Sakarn )
Field Environmentsl Scienfist (3)

Approved By

==

(Mr.Sarayuth  Jittranont }
Assistant General Manager

ALS Laboralory Group
FORM NO.: ¥ 06-056 REVISION NG.:- [ISSUE DAYE: 02/04/12




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Cafibration Date 5-Jan-23 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. PX13CWAD Equipment ID BKK_F51088
Calibrator Manufacturer Teledyne AP| Moda! 700
Serial No. 47
Std. Gas Concentration (PPM) 55.88 Cylindar No. GN0O27222
Cylindar Prassure (psi) 18C0 Certified By Aimas Inc.
Certified Dals 9-Fab-22 Expired Date 9-Feb-30
Paint CALIBRATION RESULTS
ideal Actual NO Errar NO %Emor NO Achial NOx Error NOx %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0,10 0.10 0.10
1 1¢0.00 99,00 -1,00 -1.00 00.30 0.30 0.3%
2 2G0.00 198,30 -170 -0.85 198.1¢ -1.80 -0.95
3 300.00 208.40 -1.60 -0.53 301.7¢ 1.70 057
4 400.00 386.70 -3.30 -0.83 398.3¢ -1.70 -0.42
AVERAGE (%) -0.62 -5.08

Celibration Data 5-Jan-23 Equipment Name NOx Analyzer
Manufactuner HORIBA Modal APNA-370
Seriaf No. RIGEOGEW Equipment I BKK_FS0789
Calibrator Manufectzrar Teledyne AP! Moda| 700
Serizl No, 947
S$id. Gas Concenteation (PPM) 55.860 Cylinder No. GND027222
Cytinder Prasaurs (psi) 1800 Caerlifiad By Alrges Inc,
Cerified Data 9-Fab-22 Expirad Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Emor NO %Ermar NO Actual NOx Emror NOx | %Eror NOx
ZERQ 0.00 .10 0.15 0.10 0.1¢ 0.10 210
1 100.00 98.00 -1.00 -1.00 191,10 1.10 1.10
2 200.00 198.20 -1.80 -0.90 201.30 1.30 .65
3 300.00 298.50 -1.50 -0.50 302.50 2.50 ¢.83
4 400,00 398.50 -1.50 -0.38 398.90 -1.10 -0.28
AVERAGE (%) .54 0.48
400

- /
) /
160

o 100 200 306 400

fdoat  —p—Actual NO  —2—— Actual NOx

Calibrated By Approved By

B
pa 7,4‘ / 7

( MrJirawut  Sakam ) { Mr.Sarayuth  Jittranont )
Field Envirorvnental Scientist (3} Assistant General Manager

ALS Laboratory Group
FORM NO.. F 06-056 REVISION NO. - ISSUE DATE: 02/04M12

i /
300
200

/W
100

T T ¥
Q 100 200 300 400

e ideal =t Actual NO -2 Actual NOx

Approved By

==

{ Mr.Sarmayuth  Jittranont )
tant Genara! M:

Calibrated By

(Mr.Jimwut  Sakam )
Fisld Environmentat Scientist (3) A

ALS Labarolery Group
FORM NOQ.f 06-096 REVISION HO: - ISSUE DATE. 02/04M12




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jan-23 Equir it Name NOx Analyzer
Manufacturer HORIBA Mode! APNA-370
Serial No. XETWRBSS Equipment [D BKK_F51092
Calibrator Manufacturer Taledyne API Mode! 700
Serial No, 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO027222
Cylindar Pressure (psi} 1800 Certified By Airgas Inc.
Certified Date 9-Fab-22 Expired Date 9-Feh-30
Point CALHRATION RESULTS
{daal Actual NO Emor NO %Emor NO Actual NOx Emor NOx | %Emor NOx
ZERO 0.00 0.1¢ 0.1¢ 0.10 0.10 0.10 0.10
1 100,40 99.70 -0.30 -0.30 101.00 1.00 1.00
2 200.00 198.10 -1.90 -0.95 201.00 1.00 0.50
3 300.00 299.10 -0.90 -0.30 301.40 1.40 0.47
4 400.00 398.20 -1.80 -0.45 402.80 2.80 8.70
AVERAGE (%) -0.38 0.55
400 o
300 /

. _—

] /

aQ 100 200

300 400

—+—[ldeal —e—Actual NO  ~%— Actual NOX

Calibrated By

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

FORM NO.:

Agpproved By

==

(Mr.Serayuth  Jittranont )

General M

ALS Laboralory Group
F 0G-056 HEVISION NO.; - ISSUE DATE: 02/G4M12

Calibration Date 5-Jan-23 Equipment Name NOx Analyzer
Manufacturar HORIBA Modsl APNA-3T0
Serial No. XORAXHID Equipment | BKK_FS0803
Calibrator Manufacturer Teledyne API Model 700
Sarial No, 547
Std. Gas Concentration (PPM)} 55.88 Cylinder Na. GNO027222
Cylindar Prassure (psi} 1800 Coriified By Aimas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Paint CALIBRATION RESULTS
ot
Ideal Actual NO Emor NO KEmor NO Actual NOx Error NOx % Emor NOx
ZERO 0.00 0.10 0.10 0.10 .40 0.10 0.10
1 100.00 98.80 -1.20 -1.20 100.50 0.50 0.50
2 200.00 201.50 1.50 075 201.20 1.20 0.60
3 300,00 298.40 -1.60 -0.53 302.30 2.30 0.77
4 400.00 396.90 -3.10 0,78 395,50 -1.50 -3.38
AVERAGE (%) -0.33 0.32
400
300
i /
100
[ T . T T
0 100 200 300 400
——Ildeal —e—ActualNQ  segpeAclual NOx
Calibrated By Appmoved By

7

{ Mr.Jirawut Sakam }
Field Environmantal Scisntist (3)

==l

{ MrSarayuth  Jittranont }
Assistant General Manager

ALS Lahorstory Group

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




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jui-23 Equipment Name NOx Analyzer
Manufecturer HORIBA Muodsl APNA-370
Sersl No. WPYOIMWD Equipment 1D BIK, F50782
Calibrator Manufacturer Teladyne API Mode! 700
Seriaf No. 947
Std. Gas Concentration {FPM) 55.88 Cylindsr No. GNO027222
Cyiindar Pressurs {psi) 1800 Cartifiad By Airgas Inc.
Certified Dato 9-Feb-22 Expired Dats 9-Feb-30
Peint CALIBRATION RESULTS
[deal Actugf NO Ermor NO %Emor NO Actual NOx Ertor NOx. WEmor NOx
ZERO 0.00 ;.10 015 0.0 019 0.10 0.10
1 100.00 99,64 -0.40 -0.40 100.60 0.60 0.60
2 200.00 199.70 -0.30 0.15 201.30 1.30 {0.85
3 300.00 298.50 -1.50 -0.50 288.30 -1.70 -0.57
4 400.00 398.70 -1.30 033 389.00 -1.00 -0.25
AVERAGE {%) 026 0.11
400 2
) /
) /
100
o

160 200 300 400

Ideat  ~-s—Aclkal HO  —@— Actual NOx

Calibrated By Approved By

w /; ?).. -
‘:__:/_. //"‘ #

{ Mrdimwut  Sakam )} { Mr.Serayuth Jittranont }
Fislt Environmental Scientist (3} Assistant Generaf Manager

ALS Laboralory Group
FORM NO.F D8-056 AFEVISION NO.:- iSSUE DATE: 02/04/12

Calibration Date 4-Jan-23 Equipment Name CO Analyzer
Manufacturar HORIBA Modat APMA-3T0
Serial No. SLWKSDTG Equipment D BKI{_FS075%0
Calibrator Manufacturer Teledyna API Modeal 700
Serial No. a47
Std. Gas Concentration (FPM) 5522 Cylindar No. GNOD27222
Cylinder Prassura (psi) 1800 Caeriified By Airgas Inc.
Carlified Dato 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
oini
Idaal Actual Error %Emor
ZERO .00 0.10 0.10 G.10
1 100.00 98.70 -1.3¢ -1.30
2 200.00 198.50 -1.50 075
3 300,00 29850 -1,50 -0.5¢
4 400.00 397.60 -3.00 -0.75
AVERAGE {%) -D.64
400
a0 5
200 %
100
0 : T
o 100 260 300 400
o |(f] —— Agtual
Calibrated By Approved By

{ Mr.Jiravwut  Sakem )
Field Environmenta] Sciantist (3)

=l

{ Mr.Serayuth  Jittranont }
Assistant General Managsr

ALS Laboratory Group
FORM NO.: F D5-056 REVISION NO.: - ISSUE OATE: 02104712




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-lan-23 Equipment Name CO Analyzer
Manufacturer HORIBA Model APMA-370
Serial No, VXASDE2M Equipment (D RYG_F50451
Calibrator Manufacturer Teledyne API Modet 7060
Serial No. 947
Std. Gas Concentration (PPM) 5522 Cylinder No. GNOD27222
Cytinder Pressure (psi) 1600 Cartifisd By Airgas Inc.
Certified Date 9-Fab-22 Expired Date 9-Feb-30
Point CALIBERATION RESULTS
1daal Actual Emor %Emor
ZERO 0.00 0.05 0.05 0.05
1 100,00 98.70 -1.30 -1.30
2 200.00 198.50 -1.50 0.75
3 300.00 297.90 2.10 -0.70
4 400,00 386.20 -3.80 -3.95
AVERAGE (%) -0.73
a00 -
_ /

0 / |

300 400

' [ R

—4— Aclual

Calibrated By

gg//?
{ Mr.Jirawat  Sakam )
Fiald Environmental Scientist {3}

Approved By

ﬂtﬁ;ﬁ

{ Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Lahoratory Group
FORM MO .: F 06-056 REVISION NO.:- ISSUE DATE: 02/04512

Calibration Dats 4-Jan-23 Equipment Nama CO Analyzer
Manufacturer HORIBA Modsl APMA370
Sarial No. YD1WSD2G Equipment ID BKK_F50786
Calibrator Manufacturer Teledyne API Modo! 700
Serial No. 847
S, Gas Concantration (FPM) §5.22 Cylinder No. GNOO27222
Cylinder Prassure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
. CALIBRATION RESULTS
Paoint
liaal Actual Error %Error
ZERD 080 .10 Q.10 0.10
1 100.00 98.80 -1.20 -1.20
2 200.00 147.80 -2.20 -1.10
3 300.00 288.20 -1.80 -0.60
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.64
i /
300
) /
100 a
o Y T T
o 100 200 300 a0
—i—ideal e Actual
Calibrated By Agpproved By

? -
{ Mr.Jirawut  Sekam )
Field Environmental Scientist (3}

==l

{ Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-D56 REVISION RO.:- ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-fan-23 Equipmant Name CO Analyzer
Manufacturer Teladyna AFI Mods! T300
Sedal No. 056 Equipment 1D BKK_FS0742
Calibrator Manufacturer Teledyna AP} Maodal 700
Serisf No. 947
Std. Gas Concentration (FPM) 5522 Cylinder No. GNOO27222
Cylindar Pressura {psi) 1800 Cartified By Alrgas Inc.
Cortified Date 0-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
oinl
Maal Actual Errer %Emor
ZEROD G.00 0.10 0.10 0,10
1 100.00 103,20 0.20 0.20
2 200,00 199.20 -0.80 -0.40
3 300.00 288.20 -1.80 -0.60
4 400.00 337,60 -2.40 -0.60
AVERAGE (%) 0.26
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ldeal —— Actual
Calibrated By Approvad By

B
[ MrJirewnat  Sekern )
Fiald Ervirorimental Scientist (3)

ﬂtﬁ;}:

{ Mr.Sarayuth  Jittranont )
Assistant Genarat M.

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

Calibration Date 4-Jan-23 Equipment Name CO Analyzer
Manufacturer HORIBA Mode! APMA-370
Sarial No. 80404056 Equipment D BKH_FS1055
Calibrator Manufacturer Teledyne API Madel 700
Serial No. 947
Std. Gas Corcentration (PPM) §5.22 Cylindar No. GNOD27222
Cylinder Pressure {psi) 1600 Coartified By Airgas Inc.
Cerfified Date 8.Fab-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual Ermor %Ermor
ZERQ 0.00 .10 0.10 Q.10
1 100.00 98.70 -1.30 -1.30
2 205.00 198,50 -1.50 -0.75
3 300.00 297.80 -2.20 073
4 400.00 395.60 -4.20 -1.08
AVERAGE (%) -0.75
400
300
200
160
a T v T
0 100 200 300 400
- ldeat —4— Actual
Calibsated By Approved By
{ MrJirawat  Sakem ) { Mr.Sarayuth  Jiftranont }
Fisld Environmenta) Sciantist (3} Assistant General Manager
ALS Laboratory Group

FORM NO. F 06-056 REVISIONNQ. - ISSUE DATE: 02/04M12




MULTIPOINT CALIBRATION REPORT MULTIPOINT CALIBRATION REPORT
4-Jan-23 Equipment Nama CO Anslyzer Catibration Date 4-Jan-23 Equipment Name CO Analyzer
HORIBA Modet APMA-IT0 Manufacturer HORIBA Modal APMA-370
Seral No. VXASDEZM Equipment |} RYG_FS0451 Serial Na. YINWSD2G Equipment ID BKK_F30786
Calibrator Manufacturer Telsdyne API Model 700 Calibrator Manufacturer Teledyne API Model 700
Saerial No. 947 Serial No. 947
Std. Gas Concentration (PPM) 55.22 Cyfinder No. GNO027222 Std. Gas Concantration (PPM) 5522 Cytinder No. GNOO27222
Cylinder Pressurs {psi) 16800 Cartifiad By Airgas Inc. Cylindar Pressure {psi} 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Dats 9-Feb-30 Certified Data 9-Fab-22 Expired Date 8-Feb-30
Point CALIBRATION RESULTS Peint CALIBRATION RESULTS
Ideal Actual Emor SEMmor on {deal Actual Eror %Error
ZERO 0.00 0.05 0.05 0.05 ZERO 0.00 0.10 210 .40
1 100.00 98.70 ~1.30 ~1.30 1 10400 98.80 -1.20 -1.20
2 200.00 198 .50 -1.50 -0.75 2 200.00 197.80 =220 -1.10
3 300.00 297.90 -2.10 -0.70 3 300.00 298.20 -1.80 -0.60
4 430.00 396.20 -3.80 -0.95 4 400.00 398.50 -1.50 -0.38
AVERAGE (%) 073 AVERAGE (%) 064
400 400
300 300
100 100
a v T T o T T T
0 160 200 300 400 o 100 200 00 A00
——Idoal —— Aclual —— |deal —— Aclual
Calibrated By Approved By Calibrated By Approved By
( Mr.Jirawut Sakam} { Mr.Sarayuth  Jittranont } { Mr.Jirawut Sakam ) { Mr.Sarayuth  Jittranent }
Field Environmanta! Scientist (3) Assistant General Manager Fisld Envitonmentsl Scientist (3} Aszsistant General Manager
ALS Laboralory Group ALS Laboralory Group
FORM NO.: F 06-056 REVISION NO.. -  ISSUE DATE: 02/04/12 FORM NO.:F 06-056 REVISION NO.:~ 1SSUE DATE: 02/04¢52




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALISRATION REPORT

Calibration Bafe fudun-23 Eguiprent Nams CO Analyzar
Manufactuner Teladyne AP] Modsl 300E
Satial No. 1759 Equipment 1D BKK_FS0731
Calibrator Manufacturer Teledyna API Modsl 700
Serial No. 947
Su. Gas Concantration (PPM) §5.22 Cylinder No. GNOQ27222
Cylindar Pressura (psi) 1800 Certifted By Airgas inc.
Cartified Data 9-Feb-22 Expired Dato 9-Feb-30
Point CALIBRATION RESULTS
Idaal Actual Erar TEmmor
ZERO 0.00 010 0.10 .10
1 100,06 §98.50 -1.50 -1.58
2 200.00 199.30 -0.70 -0.38
3 300.00 298.50 -1.50 -0.5¢
4 400.00 308,40 -1.60 -D.40
AVERAGE (%} -0.53
400 i
300 ’// —
200 g
"
190 — — o
e
o e - . .
0 100 200 300 400
Ideal e Agluzd
Calibrated By Approved By
A
s =

( Mr.Jirewut Sakaem )
Fiald Environmental Scientiat (3)

{ Mr.Sarayuth  Jittranont )
Assistant Ganeral Manager

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

Calibration Date 4-Jan-23 Equipment Name GO Analyzer
Manufacturer HORIBA Model APMA-3T0
Serjal No. SLWKED7G Equipment ID BKK_F50790
Calibrator Manufacturer Teledyna API Modsl 700
Seral No. 947
Std. Gas Concentration (PPM) 5522 Cylinder No. GNG027222
Cylinder Pressure {psi) 18900 Certified By Airgas Inc.
Certiied Date S-Feb-22 Esxpired Data 9-Feb-30
Point CALIBRATION RESULTS
oin
’ ideal Actual Eror %Eror
ZERO 0.00 0.10 G.10 0.10
1 140.00 3.70 -1.30 -1.30
2 2G0.00 198,50 -1.50 -0.75
3 300.00 298.50 -1.50 -0.50
4 400.00 39700 -3.00 -0.75
AVERAGE (%) -0.64
400
300
200
100
L . ! . 1
] 100 200 300 400
—u—{deat —a— Aclual
Calibrated By Approved By

A

{ Mr.Jirawut  Sakam )
Flald Envirenments! Sciantist (3)

=

{ Mr.Sarayuth  Jltranont }
Assistant General Manager

ALS Laboralory Group
FORM NO. F 06-056 REVISION NO..- ISSUE DATE: 02/04112




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-23 Equipment Nama CO Analyzer
Manufacturer HCRIBA Model APMA-370
Serial Nao, YDIWSD2G Equipment ID BKK_F50786
Cafibrator Manufacturer Teledyne API Moda! 700
Serial No. o047
Std. Gas Concantration (PPM) 55.22 Cyfinder No. GN0027222
Cylindser Pressure {psi) 1800 Cerlifiod By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9.Feb-30
Point CALIBRATION RESULTS
Ideal Actual Ermor %Emor
ZEROQ 0.00 010 0.10 ¢.i0
1 108,00 98.80 -1.20 -1.20
2 200.00 197.80 -2.20 -1,10
3 300.00 29820 +1.80 -0.60
4 400.00 398.50 -1.50 -0.38
AVERAGE {%) 0.64
400 '
_ /
. . /

Calibration Date 4-Jan-23 Equipment Name CO Analyzer
Manufacturer HORIBA Model APMA-3T0
Setial No. BMA04056 Equipment ID BKK_F51065
Calibrator Manufacturer Teledyne API Madel 700
Serial No. 947
Std. Gas Concentration {PPM) 5522 Cyfindor Mo, GNO027222
Cylinder Pressuma {psi) 1800 Cartified By Airgas Inc.
Certified Pata 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actuat Ermor %Emor
ZERO 0.00 0.10 010 0.10
1 100.00 93.70 ~130 -1.30
2 .200.00 198.50 -1.50 -0.75
3 300.00 297 .80 =220 -0.73
4 400.00 395.80 -4.20 -1.05
AVERAGE (%) -0.75
400 -
200 o
100 .
0 . . .
0 100 200 300 400
i Ideal o Actual
Cafibrated By Approved By

.

(Mr.Jirewut Sakam )
Field Environmental Scientist (3)

‘f;ﬁzu‘pr

{Mr.Sarayuth  Jittranont )
Assistant Genaral Manager

ALS Laborafory Group

FORM NO.: F 06-056 REVISION NG.:- 1SSUE DATE: 0210412

—o— Actual

400

Calibratad By

ﬁ -
(MrJirewat  Sakam )
Fiald Environmental Scientist (3}

Approved By

e WVa

{ Mr.Sarayuth  Jittranont }
Assistant Genaral Manager

ALS Laboralory Group

FORM NO:F 06-056 REVISICN NO.:- ISSUE DATE: 0204112




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Data Aalon-23 Equipment Nama CO Analyzer
Menufaciirar HORIBA Modsi APMA-IT0
Serial No. SLWKSDTG Equipmeant IO BKK_FS0790
Calibrator Menufacturer Teledyne AP! Modal 700
Serial No. 247
Std. Gas Concentration (PPM) £5.22 Cylindar No, GNDD27222
Cylindar Pressure (psi) 1808 Certifiad By Airgas Inc.
Cartified Dats 8-Feb-22 Expired Date 9-Feb-30
Paint CALIBRATION RESULTS
oin
Idaat Actuzl Errer %Emor
ZERD 000 Q.10 .10 0.10
1 100.00 98.70 +1.3¢ -1.30
2 200,00 188.50 -1.50 -0.75
3 300.00 288.50 -1.50 -0.50
4 400.00 397.00 -3.00 -0.78
AVERAGE (%) -0.64
400 //
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o /
200 —
e
o
o /
100 —= e
™ -
o f== ; . : .
o 100 200 300 460
tdoat —m Actual
Calibrated By Approved By
[ S
70
7 =

{ Mr.Jdiravart  Sakam )

Field Environmental Scientist (3}

{ Mr.Sarsyuth  Jittranont )
Assistant General Manager

FORM NO.. F 06-056 REVIS{ONNO..

ALS Laboratory Group

- ISSUE DATE: 02104712

Ca¥oration Date 4-Jen-23 Equipment Nama CO Analyzer
Manufacturer HOREBA Modeal APMA-370
Serdal No. VX45DB2M Equipment ID RYG_F30451
Calibrator Manufacturer Teledyne API Modsl 700
Serial No. 947
Std. Gas Concantration (PPM) 55.22 Cylindar No. GNOD2T222
Cylindar Pressure (psi} 1800 Certified By Airgas Inc.
Cartified Date 8.Fab-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Idaaf Actual Ermor %Error
ZERO a.00 0.05 0.05 0,05
1 100,00 9870 -1,30 -1.30
2 200,00 198.50 -1.50 -0.75
3 300.00 297.9% -2.10 -0.70
4 400.00 395.20 -3.80 -0.95
AVERAGE (%) 073
400
300
200 .
- /
0 : v v
] 100 200 300 400
—r— el t— Actual
Calibrated By Approved By

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

(MeSerayuth  Jittranont )
Asgistant General Manager

FORM NO .. F 06-05¢  REVISION NOQ.. -

ALS Lakoralory Group
ISSUE DATE: 02/04M12




MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-23 Equipment Name CO Analyrer
Manufacturer HORIBA Mode! APMA-370
Serial Na. SLWKBDTG Egtipment (D BKK_FS0790
Cakibrator Manufacturer Teledyne API Modet 700
Sarial No. 947
Sid. Gas Concantration (PPM) §5.22 Cylinder No. GNOQ27222
Cylinder Pressure {psi) 1800 Coariifind By Airgas Inc.
Cortified Date 9-Feb-22 Expired Data 9-Feb-30
. CALIBRATION RESULTS
Point
Ideal Actual Emor %Ermor
ZERO 0.00 0.10 0.10 0.0
1 108.00 98.70 -1.30 -1.30
2 200.00 198.50 -1.50 -0.75
3 300.00 298,50 -1.50 -0.50
4 400,00 397.00 -3.00 .75
AVERAGE (%} -0.64
400 ;.
300
200
100
o : v T
] 100 200 acd 400
il ] —o— Actual J
Calibrated By Agpproved By
- -

( Mr.Jiravat Sakam }
Fiold Environmental Sciantist (3)

{ Mr.Sarayuth  Jittranont )
Assistant Genaral Manager

ALS Laboralory Group
FORM NO : F 06-D56 REVISION NO.:- ISSUE DATE: Q2/04M12

I (L i
NAC Accrediled cefbration lpborotory
TN I BEENRE TSN Y IR N ISGAEC 27025:2017
NSC-TISITIS F7025 .
SENT AL
CALIBRATION D357 oAt

Feanates fasnostos Coded

prip g L nt s
Fetehiasa 7,241, . Walllage o, Bargh od v Air speed meosurement loboratory

Banghok 10600 (1 k3 1agay Lalibration services depertment.

1l +6EDREENE12 Certlficate Number

Butale » CEELIGIHS S
[t nazetzibnabion@prarsiec com
el sale v MTRANGE COT €t-007-85

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer Colibration pracedure; . .
MARUFACTURER + Hovatynx The cup anemameler wos calibrated apainst
MODLE/TYPE 1 Sensor WS-D2F Standard cir welogity transduces model: £455-12

+ 200-WS- and pitol tube wilth precision differentiol pressure
'l;)itam!;ger. 200-W5- 2588 irter madel: DPM2500 in en close test-section af

SERIAL MUMBER Faemor: - Filfel type wind tuapel with 560 em' cross test
Dats lagger: A4903 scctlan areo. The Wi €L 007 bascd on JEC 61400

1D NUMBER + BKK_F50159 12-1, Wind encrgy gentration systems ~ Part 12+
CONTCHTION AS-RECEIVED s Useditem 1. Powrs  petformence  ncosucemienls  af
CUSTOMER : ALS Jaboratery group [Thailand) co., kd. electekity prodicing wind webines, March 2017

104 Phalthanakan 40, Phatthanakan Rd, Khwaeng $0an EN3NE.  was nsed os a celibration guidelior.

Khet Suan Luang, Bangkok 10250 Thadland.

Traceabllity:

This coetificale pravides a tioceakilfiy of The

RECEIVED DATE 109 Nov 2022 . N
MEASUREMENT OATE $23 Nov 2022 . m’“."”?"""'f,',',':',':f""' -
15SUE DATE $25 Hov 2022 systen of unlts {51F through the NISAT (Notiano!
Metratogy Institure of Tholkend) vin Cortificale
ENVIROMMENTAL CONDITIONS: anmber: MWLOD52-21 ond MW-0066-22
Amtdent condition In the labaratery are as doliow:
Temperature 123.0:3.0 C Uneertolaty ef Measurement:
Relative Humidity 155,01 150 %AH The repocted icertolaty of measurement §
Almospheric Pressure :10102 10 hPa busedon the stondard uncertainty multiphied by o
covetage fuclor k=3, Which for @ normal
jan c s (o0 probabi
- - : . oparoximalels 95%. The slendard uncestointy
PLACE OF CALIBRATION + EiffsHtype wind tunnel of liranatee Associates Co., Ltd. ;?:Jsiien detetmined in nccordance with the GUM
“Funbiution of meusurement
CAUIBRATION CONDITIONS - Wind tunnel cross-section ares® %00 m’ ::'::mf:f::ni" the xpression of uncertuiely
Win direction frontal ares® 109 o’
Dismeter of mounting plpe® - mny
Slockage ratho of test chject’ a1 |
Preconditioning : 24 hours at ambient conditiens.
Measurement Conditlon : The average valuas doring measurement are (24.2] °C, (45.0) %RH and [1007.2} hPa.

TABULATION OF RESLILTS:
‘e table on pext page give the medsured valkias.

Mr. Paslngs Baoncharcen
 abbration Bepartinest Manapers

Colibrated by: Apy d signatory:
141 bar, Sorawit Thathalad

P Muss ldiraporn Lertsomghol

E
JIRANATE ASSOCIATES €O LTI,
Remark:

* ozl cross-seclion ared of the wind tunnel
? Projectedcross-section acea of The tested objeet inchude meurting pipe

Oiameterol mewnting pipe
“Ratle 'to"

AT S Tt

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT 1N FULL UNLESS PERMISSION FOR HEPRODUCTION HAS BEEN OBTAINED
1K WRITING FROM THE LABGRATORY




Certiicate Number

CL-007-65

Foge 2 of 2 Pagry

MEASUREMENT RESULES "

The cup arcmoaneter, Usil Under € alibration (UHE) was exeror at Hm/fs for S minmes poos teeatibeaion ieing perfonmned The stamtand ai velistely (. iy
G s was palrubsted by @ standared siv velazity transdocer and abave I mis to 30 m/fs was rdrolited by A ol twbe with precision dilferential pressure
mpter v vas wstalled 40 mm and 300 nun fesprectvely away fren vand Zusoel nozde, UK wat iialiod al conter of the test secion. The coldsration vy
carvied out wder Bath st sud falling e velooly in the ranpe of 3 s to 16 m/s at cahliration intoval o |sfs. The resdis of eafibiation and avsaeatad
measurpaent vhe ctlantios ae cepasted in the table brlow

Voo Temp. wind tunnes Temp. ream Vne Earor U {k=2}
Imfe} e} el /8] i} {m/s)
03893 24.10 24,35 0.8 0.2 416
2054 4,24 24.35 1.9 -0.2 0.16
1008 4.10 24.1% 2.9 -0.t a.22
4320 24.14 24,15 E] -0.4 .20
505 23398 24,15 4.9 037 217
504 2430 24.15 59 0.2 .18
714 2393 24.15 5.2 0.2 0.19
827 424 035 &0 03 0.19
92.21 nm 24,55 9.0 0.2 023
10.20 24.10 26,35 29 03 0.22
1128 24.00 20,35 110 0.2 0.20
1227 2400 24.3% 120 -0.2 29.24
12,34 23.86 24,35 131 03 9.23
1441 23.91 24.15 143 03 0.22
1540 2194 24,35 151 0.3 0.23
1648 24,00 24.15 16.1 -0.4 0.24
Remark:
Cakbie iy 1 2ot 1 1eslad $ and dhurirg whizh cabieation look place
Valotity sl tacdirg

Velarity of Unit Under Catbration

FHOD OF CALIDRATION SE1-L9

af firanatee Associatis Co L 18d, The cur dnciiometed stiawn iy ddfer fuos the
5o £ AN pramelry

1 albration 504 gz of the wp ancsometer cabbrston s the vand ol
eolthrated one. Renunk: the propaition of the el up 5ol Doe (o scab

**Eng af Ce!llﬂjw of Calibratlad***
¥

NAC

HRANATE ANMSOUIATES OO, BT,

tranatee Asoraren O B
B 1S G4

Frichiosem LA B Wattbapea Ranghob g

Baoghod JLONEItalind)
Tl rpLgRGEIATS
RAchie LSO TIA5)

vroes FNEnateE.com

Page 1 of I Poges

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

10 NURABER
CONDITION AS-RECEIVED
FUSTOMER

RECEIVED DATE
MEASUREMENT DATE
SSUE DATE

PC-L MIDIZHORR I rangLe et

ENVIRONMENTAL CONCITIONS:
Ambient condition In the laboratory are as follow:

Temperature
felative Humiday
Atmosplierc Pressure

PLALCE DF CALIBRATION

CALIBRATION CONDITION

Preconditisning
Measwement Londition

TABULATION COF RESULTS:

NAC

S

Accredited catibeation leborotony

AR R 1504EC 17025:2017

FSC-TISENIS 17025
CALIBRANION 0357

Air speed measerement laboratony
Eabliation services depariment,

Certificate Number

400765

CERTIFICATE OF CALIBRATION

: Wind Direction Sensor

: Novahlmx

: Sensor: WS-02F
Catalogger: 200-W5-25LB

: Sensar: -
Dataloggen A4303

: BRHE_F5015%

: Used item

L ALS labosatoty grovp {Thalland) co., ftd.
104 Phatthanakan 4D, Phatthanakan Rd, Khwaeng Suan Lusng,
¥het Suan Luang, Gangkek 10250 Thalland.

=15 Now 2022
+23 Now 2022
29 Nov 2022

:23.01 30 C
755.04 150 %RH
110104 10 hPa

< Ellfct type wind et of Jiranatee Assacates £o., itd.

+ Whind tuanel cross-section area’ S0 n’
Win direction frontsl area’ 129 an'
Diameter of mountlng pige” : mm
Blockage ratia of test nbjnr.t' 0143 12

124 howrs at ambient conditions.

Coktitation procedure:

The wind dircction sensar wos rolibroled giemns)
Standord  Aotory Encoder  model:  AXD09TS-
DMO4-PT.5 Uin oa dose test-seetion of Eiffel
Typn wind tonnel with 960 o0’ croes test section
arcrr, The W1 CL 00K based on IEC 61400 12 4,
\Wind cnergy geaceation Systems — Pt 12 £
Pawer peiformance measwrements of electeiciiy
peoducing wind furbines, Maorch 2017 wers used os
o cakibretion yuideline,

Trocealility:

Thix cortificole provides o traccobitity of The
meawrement o recagnized the notiosol
standards, ond ta realizntion of the International
spretentt af unils (317 through the KT (Notieau!
Metealogy tastitnir of Tharland) via Ceclificole
rumbye: DA 0043 22

Uncertolnty of Meosurement:

Fhe reported unceretninty of meosvrement is
baved on the dandard uncertainty muitiplied by o
caverage fattor ko2, Which for o narinol
distobution corrcsponds b u caveraye probobility
of uppraximatefy 85%. The stundard uncericisny
has been deterined b oceordance with the GUM
Froliting of measerement

oty - Guide fo the expeession of vacerluinty in
megsuredent”

: Tha average values dusing meatwrement are {24.5)°C, {44.0) %6RH and {1009.5) hPa,

The {able on naxt page give the measured vahes.,

Carlilrrated By
1 7. Sorawit Thachaly

! FMss hittraporn Leslssmphol

Remaric

! potite eruss-scettan ated of th wisd lunael

NAC

BHANATE ASSOCIATAS €0, VD),

¥ pro)reted crosstection orea of tha tested cbiect indudz mounting plpc

* Bismeler of maunting pipc
“Rratie 10

E prraved signaminny:

ogmnS’
My, Paringa Bapnclarorn
Calibration Brpastment Mamger

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT 3y FULL UNLESS PERRISSION FOR REPRGDUCTION HAS BEEN DBYAINED

IN WRITING FROM THE LABDRATORY




Certhicate Number

CL-007-65

Pape 2 of 2 Pages

MERSUREMENT RESULTS *

Tl witiid dieegion sensr vy Colibrotet spaingt slatdanl oliey encuden by coniparson prethod, Dusg LaBlinstion, e measuterol was ieed cal of W5
inlervals 1n cluckwise and counterciockwnse direclions aller offset adjustment has been made The llov speed of wind Lunnel [usvally 5 m/s] is kept renstant

whike he sensor is rotated around it vertical axis. The results of eatil and asseried ungedamties are zoperted nk the |able below.
Air speed D D' Error U fk=2)
mfs Degzee i) Degree {°} Begree [} Degree {°)
0,001 a Q 0.58
45,000 43 2 0.26
90.000 BB -2 0.74
135.000 A EX] -3 0.76
508 180.000 179 -1 0.63
125001 236 i ©.68
270,000 m 1 Lv 3
315.000 18 3 0.58
Remark:
Calibratic i forih d andd cavi ditions during which calibration ook place.
" Direclion cf standard

Directlan of Unit Under Cabbration

*¢*¢nd of Certificnie of Callbratien”*
NAC

ASLOCIATES CO., LTI,

JIRANA]

63/14-15,67/35-36, Soi Petchlagem?7,7/1, Peichkasem Rd,
NAC Walthapra, Bangholyai,Banghol: 10600 Thailand. .
Tel: {66) 02-8680812#13 fax: (66) B2-8680860 www jiranalee.com

Cerlificate Ne: WS-01052022
Page 1 of 2 pages

Meosurement Ilem : Cup arerometer with data (ogger.

Manufaclurar 3 Data icpger: Novalynx
: Cup apemometer: Novalync

I %
Model/Type : Deola loggen 200.WS-250L :1‘; TV R mﬁ'fl’”“' g
: Gup anzmomeler: WS-02F i
i
DROGVED Y
Sertal Namber . Dl fogger: A4O40 i ROVERBY
: Cup anamomeler: - i hf / 2%
AT CAL DATE oo
D No : Data leoger: BKK_FE0166 b e
* Cup anemomeler: -
Cuslomer 1 ALS Isboratery group (Thellsnd) coo Iid,
1 104 Phalthanat 40, F akan Rd, Kh g Swan Lvang. Khel Susn Luang, Banghok 10250
“halland,
Teat CondRions 1 Wind turnel cross lest saclion area o00 o'
: Anemometer fiental area 100 em
: Diameter of mounting pipe mm
: Blochage ralin of test objecl ol 0]
Tesl Conditfanas i Al temperature 263 08 °C
o Air prassure 0133 204 hPe
: Relalive &t humidity sl £3.5 %FH
Catibrolion Procedure Calibroticn was coties out baze o

26 61400-12-% ED: 2006-Powsr Parlormance  Measurements of Eleclricity  Producing  Wind
Turbines:
MEASHET Anemometer Calibralion Proceduie  Version 2: 2009:

Tracoabillty Tnis  calibrolion  documenls 'he Irsceable to  notomal  standard, Which reallze the unit of
ts dirg o the i gystem ol unile (31) through Rationsl Inslitute of

Metrotogy Thailand (MNIMT.

Measuremenl Dale : Moy 03, 2022,
Issued Dale 1 May 02, 2022

Caltrates b5 Anpeovnd Topalcny

4

7] w2r, Sorawl Thacwalad

|
F
7 tamz Sttezpaer | setsomphnt I\IAC
% )

IRAHAEL ALK e o
| AT ASGLINTES CO,, LT,

Hr. Pariova Boonchsroen
Catibration  Qepariment Mansger

THIS CERTIFICATE MAY NOT 8€ AEPROCEDULED EXCEPT I FULL UNLESS PERRISSION £OA REPAODUGTION HAS BEEN
OBTANED IN WAITING PROM THE LABGRATORY.
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AT VASTIRG Ao, Sol Detehbianmmn 7,771, Peichhanca T[d,
Watthapra, DanghobyaiRanghoh 10500 Thailaad.

2 {ed) N2-EAANSIPE1A Caxe (GG D2 8630860 wewjiranalee.com

Candinuation of Ganliffioats of Catibration Number Cerlifieate Mo: WE-01042022
Page 2 of 2 Pages

Heaull of colibration: P £ wan sesmert

Cafarghor w e range of o 106 M/ Al 6 caliesstion weel of 1 e/

[E e caltralion or asanested merssrersnl weroolginiees ore roporles  Gie bt belee,

Y Bzadieg Vi Beading farror Unoedtainty
s /s im/a) 128)
20iv 20 01 2.4
BREE 10 o1 e
alt 0 o0 0
an A0 a9 074
wan 102 [ 0B
toge 2 G2 ]
[l A0 G3 047
Fody . 163 03 04z
Vs 149 R 06s
1eno 131 =¥ €51
1450 L 2 [h k)
261 o o 249
e k) 0.0 age
HRTA 571 [eN] 3t:13
RN E) an 77
Vows og o2 48

UL UL Under Salbest

ufterin

D5

5 based o0 osandytd cpoenginty culliphad by oo covdragr factor Be@ prgviding 2 lowet wof

Appandis 1 laramant s

Calibration Coclificale Raport

1o Sungin Manufaciures | Motal/Type Gate Humber Hange

i TESTO 147 4102149 farp V4, 202 L 321 & - M ks

. rronre Kpice il Ay 07 B02T 20 G325 5 - 3wl

E S et e} TE G HE5SD A P, 20 L GO3G-2) T

i Traiab e [T TLAZT 45 a0 TS

- sesilaty 17T Heren =& B30ENER 0 - 0 %EH
N : [ I Wy U, 2610 03022 S09 - 1103 ren

frevn o N . 0 - 50 kr

Mend of cortificate of calibration' ™

63/14-15,67/35-36, Soi Pelchkasem?,7/1, Petchkasem Rd,
Walthapra, BanghokyaiBanghkok 10600 Thaitand,
Tel: {60} 02-8680812413 fax: (66) G2-8680860 www jiranalee.com

Cerlificale Mo: wWD-01052022
Pege | of 2 peges

Measurement Hem  Wind aitection sensor with dala Logger,

Manulaclister : Data topger: Novalyes,

: Wine direction sensor: Novalynx

Model/Fype o Data oggen: 200-WS-250L
- Wind direslion senour: WS-02F

Sesiat Number - Datz togger: A4040

- Wind direction gensor: -

0 Mo Data laggen 8KE £E0166

1 Wing gireclon sensor: -

Customer T ALS taborsony group (Theianc) co. dd.

© 104 Phalthanahan 30, Fratthana<an R, Bhwaeng Suan Luang. Khel Suan Lusng, Banghoh 10250
Thivitar,

Envirenmenial Condllion:

The measurement was cinied oul in ar ambienl lemperature of (2323} "G, ona relative humigity of {40210 S5,

HMegsurement Method:

The vind dreclion sensor calibration acecrcing o comparizon meihod with rofurence engle measwement elecironlc theodotite ang
tne faser s used for ams conbtol, Tne measuremenl swerp laken al 487 inleavala in clochiwise
diresfions,

and  counterclochvdse

Nole: The UUC was warmed up for } keor prior Lo tre calibration being performad

Traceabilily,
The mesgurement sulls are traceable lo lhe international gystam of units (S} through Certificale Hos €2 138014, Cerlificate Mo
SW54L4/0025,
Meacurement Date 2 May 034, 2022,
issued Date Aay 04, 2022,
f
e .
Pt { : ke -
8 ttr S~raeit Thernaag ! J ! ¥o Boohcharoes,
{ P‘ L/é Q((" Catibrplion Depattmest Manaser
[ AL
i

FUAL | vcaaiany s

TS CEATIFCATE REPORT MAY NOT RS ASPROCENUNED EX0EFT I FIIL UNLESS PERMIGCEN rOR HEPHOUUG TGN HAS BEEN
CITAINEL IN WEIING PREM (HE LABORATGHY.




g G3/14-18,67/35-36, Soi Peichkasem?”.7/1, Petchkasem Rg,
P\i;&‘a - Wallhapra, BanghohyaiBanghok 10600 Thailand.
Tel: (66) 02-8B480812¢#13 Fax- (66) 02-8680860 www jiranales.com

Conlinugllon of Cerlificale of Callbralion Number Certificate M
ertificate Mo WD-0Q 1052022

Pages 2 of 2 pageg

Resul of callbration: [T without adjustnient B wan adjusimenl,
Cotibralion In lhe mrge of O - 360 ° at o calibration interval of 45*
2t o i
The resul!a of cesibration and associcted measuremen: uncertainlies are reporied in labis Lelow,

MO § Tuming Direclion Nomina-t Angle Slandord Reading UUC* Reading Errar Unceriainty
i = 0 0 0 +0)
. 0/360 100 350 = =
3 = 8 41 -4 30
" °° % a7 3 30
s Clochusise : 22 135 132 3 30
o 168G 181 ] 30
, 225 285 200 a a0
. 270 270 275 3 10
314 315 220 5 a0
o Q736G 360 250 3 30
1 ot 45 4t < 30
Vo o0 0 87 3 30
" Counler Clochwdse 136 136 132 3 30
" 180 180 181 . 30
13 g 2es 229 4 ag
14 e 270 275 5 30
316 als 320 5 30

[¥] it Under retior The rled avpan regriiely is based or mar ungerlainty muitptied by a covarage -
LUC™: Unit Under Calibratio 2 reporled awpanded uneo v is banad wardsg ty multplied by a go 1
5 e foc

tor M=2 providing o level of canfigenne of enpravimalely G5¢h

**end of Cerlificale of Calibralion®**
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Bape 1ol ? Pages

AEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER
D NUMBER

CONDSTION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASLREMENT DATE
IS5UE DATE

ENVIRORMENTAL CONDITIONS:

Ambient condition in Lhe Taboratery are as follow:

Temperature
Relative Humldity
Almaospheri¢ Pressuie

PLACE OF CALIBRATION

CALIBRATION CONDITION

Praconditloning
#irasurament Candition

TABULATION DF RESULTS:

The: table on next page give the mersured viskues, -

Calilsrated hy:
AN Sotawit Thachatad
£ 1 tdvss Witraporn Lertsoniphol

e P

Atcredited conbration labotatony
. ISOALC 17G25:2017 R R
HSC-HSH-IIS ¥7025
CALITRATIQHN 0367

Air speed meosurement loboratary i R
Calibeation services depaitment

Cerilficate Number

£4001-65
CERTIFICATE OF CALIBRATION
+Wind Birenlion Seasor Cafirplion procedute:
= Novalynx The wind directivn seaspr was colibroled ogeinst
- Senser: WS02F Standard  Redery  Focoder model: AX‘DD:JIS-
Data logger: $10-Ws-2501-D DA 5’3-5 L in a clase l'(‘sll-scthon of Eﬂrl
type wind fanel with 960 om” crons (eS8 fectinn
$5ensors WSD-011 areo. The Wi C1-603 based on (EC 61400171,
Datatogger: ASS08 Wnll encigy genesotion systems - Pord 1210
EKRK_FS1213 Pawer petformence measucements of elecriiclty
i Hew item prchicing wind toeduaes, Mocch 2017 wog ied
1 ALS faboratory group (Thailand} co., t. & colbratips guidcline.
104 Phatthanakan 41, Phatthanakan Rd, Khwaeng Suan Luang,
#hot Sgan Luang, Bangkok 10250 Thaland. Teucenbiity:
This cerlificate providus o trareaiility of The
* 02 How 2027 memurement to recopaized the notional
;17 Nowv 2027 ctondneds, and te sealizotlon of the ntereolions!
£ 23 Hov 2022 spsten of wnirs (1] trough the HIMT (Natione!

Ietrolony tastitote of Thaikud} vi Corlificote
numbie; DA 8043 22

Uncertolnty of Meosurement:

::“ t i:‘ "'CRH he seporied Wcertalary of Acasecaient
£55.0215.0 |" Dused on the stordard unceitoiaty etioiicd by o
s 1010t 30 Pa coverage factor k=, Whirh for a normal

[T 1 Io o coverage |
of upproxinuticly 5%, The stendard i
hos been determinedd in ocordance with the GUR
“Feulpotion of miasurement
dotu  Guide 1o the expression af uncedoitly in

s 2ilfel type wind tunne! of Jiranatee Associates Co., Ltd.

+ Wind 1snnel ¢ross-section area’ ] e’ ensurcment’
Win dircetlon frontal ares’ 129 tm?
Diameter of mounting pipe’ . mm
blocksge ratio of test object” 6143 4

: 34 hours al ambient conditions.
= Yhe average values during measurement are {24,8)°C, [49.7) %RH and {1008.5) hPa.

ipenved shEnalony:

,H
NA Catdiation Department Manager
(/

JIRANATE ASMICIATES <0, LD,

Rernark:

"atarde crosssestion 36ea of the wind lunnck

? praj \ton area of the fested object inchude macnting ploe
? Dlamater of miunting pipe

‘o 'to!

THIS CERTIFICATE GF CALIBRATION MAY NOT &E REPRODUCED EXCEPT IN FULL UNLESS SERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

1N WRITING FROM THE LASORAFORY




Certificate Number

~ " T
CL-001-65 g\\\z /&(&
A oA B et Aceredited calbration laboatory

‘ . ISOAEC 17025:2017
HSC-TISE IS 14025
CALISEATIOR 0367

Pape 2 ol 2 Bages

Aur spevid encosurement Jabaratory
Calfiatiar sorvices deadnem

1 L3 Wi, Bargbobya
Banghed T0L3 fa Lnd}

bl 0 gl
Fholih HLERT I

i pacsiatiretonSpanatee con
Wk i 2w AR S i CL 801-65

CERTIFICATE OF CALIBRATION T

FALASUREMERT AFSULTS N

Cortificate Mumber
dirption cemseg wad albialed asnsl stantiied solary eieoites By cosparnon st Do Gihireton, the measmement was tened oul o A5

e elogkeene and comercloe baase diietons sflee afisg adjustizent has hoen made Tho ey speed of wind tonedd fusnaly 5 mfsd s kepi constang
s of calthoation cned aseasted meheemes! imderimidngs i repitteill m Be 2able helmey

e v,

el
salule i sunagre 35 cotated arsod sts verie sl s, Thae res

Alr spaed D [z Error U (k=2}
tnfs Degree [F} Dagree |7 Degrae [7) Deprae (7]
Page Lof X Pages
0001 n [} 058
45601 L) o 0.G3
90,600 i -1 L ) MEASUREMENT ITEM : Cup anemomater Celibzalion procedine;
: - MANUFACTIIRER  Nvakynx The cup ancmumncter was calibroted  agomsi
sag 135000 133 1 0.7¢ PMODEL/TYRE - Sensor: WS-028 Stendnid i velocHy mmfdacur nmdf.‘f: BdA55-17
1R0.000 177 -3 068 Onta logger: 110-WS-250L-0 oad pitad tubie vt procision differentiol peessure
. verer ¥ d: SR i 4 8
225000 213 -2 oM SERIAL HUMBER  Sensor WSD-011 ll!!‘h r irineded : BOMASH) m.nn close !r"'r sechon of
Datal i Eiffed dype wind Junnel with 9 on' troas Test
270,601 7 H 068 Plalogger: ASUR section aren The Vet CLOG7 based or (EC 624000
31¢ 801 218 3 0.68 10 NUREER BKK, _FSE213 12 1. Wied encrgy generation systems - Part 12-1.
CONDITION AS-RECEIVED : Revz item Pawee peformance meassremends of oleciriclty
CUSTOMER L ALS aboratory group {Thaland} co., td. producing wind tuthines, Rfiech 2047 was used as
Remark: 104 Phatthanakan 40, Phaithanakan R, Khwaeng SURn LUSNE, o enfifiralion guideline., '
CaAdraiian resofy naly count for the tested fisdurmtances aad L2 ihating which rakbeatian Khet Suan Luang, Bangkel 10250 ¥haland.
Droction af tiandzed Tracealily:
fhse e o Ut Sodiee £ eation RECE(VED DATE : 09 v 2022 :J:::l:l‘::ﬁ’lr:::lﬂl:zf ::;:"‘:‘f:":"'m"ﬁ“:x;’i :""
d ey ?
}l‘;’l:&:l;l;il:ﬁ&f aaTe - ;; :W ;gizz stpngards, aed 4o reafiration of the internaticam
H [

ENVIRONMENTAL CONDRIONS:

Ambient condition in the laberatoey st s follew:

sysfren of it s (3G thretgh the NIRAT [Naional
Afctrofogy listitiste of Thailiod) vin Certificote
aunher: AAO052- 21 ondd MW 8066 1)

4t of bartilitata.gh Colibration ! * Tempesatire ;230230 © Uncertnlity of teasurement:
b Refativa Humidity :95.0115.0 YRY The repoeled snuretointy of measucement iy bosed
Amospharic Pressure 30104 1D hPa an the sondard uneertainty andtiplicd by o

|
KAC

i\\'l!!:\[\'.‘n} N NSRS T R

PLACE OF CALIBRATION

: Eiffel-type wind Sunnel of Hranztea Asegistes Co., tid.

covrroe foctor k=2, Which for o coromal
distribution cotresnonds o a coverge produlikty
of approxientely 85%, The steidarcd ancertafnly
Hazs beon datermvined io ueenedane s with the GUA
Fealsation of mesiiictaent

it Givede 10 the cxprosston of unccrtulnty i

CALIBRATION CORDITIORS - Wind tunnel cross-sectlon srea’ v o’ gt
Win direcilon frontal area’ i+ o’ meahrement
Slaeneter of mounting glpe’ . mm
Blachage ratio of tost ohject® RIS

Preconditioning
Measurement Condition

TARULATION OF RESULTS:

The table an neat page give the measured values.

Callbraied by:
I3 M Saravat Thachalad
£ 1 ks Jtrapoen frstsamphiod

Remark:
* Botake tant-saction area of Uha send tuanc!

: 24 hours at amblent conditlons,

i The average values during measuremunt are {23,8) C, (49,5} 728K and {1012 .2) P2

—
NAC

k;flt.\h‘:\'l EASKICIATES O

LT

? Hojected cross-Eection area of 1 tested ohiocl inglude mousiing pipe

? plamater of mounting pipe
“aatio 1o !

Wpreoved sigaatuny.

br, Fanoyd Boosscharaeny
Lakbrvign Depsrlment Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REFRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEM OBTAINED

IR VWRITING FROM THE LABORATORY




Centilcate Number

CL-005-65

Page dol ) Pofles

MEASIREMENT RESULTS *

e rup anemumetes, Umt Umbes ©alifation U] was rxeeeise ot 10 mfs fo & minutes pnor Greatiseayon bedng perfoimed Thue standard air velodiy 0.5 mfs
Lo b nafs was caftalated by 3 standard ac veloasy tansducet sl sbove 5 mfs to 30 m/s was aicufated far 3 pral ube vath preasion differential pressne
meter whicls vaas matistled A0 mm and 080 snm tespectively sveay fse wind tunoel serdie, TRIC was midalled al center al the best secbin The cakibration veas
rasnned ont unded ath thing andg Eatling v welocty inihe 1aoge of 3 m/s o th mfs L vabbeanan perval of 1 mfs. The roaddts of aalibration and associated
rastieemient ancertaaties are iepntted m (e 1alke below

Vaa Temp, wind tunne! Temp. raom Voo £rror U k=2)
{m/s) ! el (s {mJs) {m/fs}
0.975 24.02 2375 2.8 0.2 D.16
2.073 23.54 375 13 0.3 0.16
3068 2402 2375 22 -02 0321
4188 23,84 23.75 38 0.3 Q.20

5.01 2392 2335 4B 0.2 ¢.17

6.00 1396 2175 5.8 0.2 018

7.0% 1384 2375 6.9 6.2 0.19

8.0 23.86 23.7% 7.9 ek 0.19

9.11 23.80 2375 &3 .k 0.22
nrin 2397 2375 2.8 -9.3 0.21
1116 23.81 3.7 199 -0.2 0.20
12.14 2356 2375 119 03 021
1320 2350 2375 129 -0.3 Q.23
1427 2394 2375 54.0 +0.2 15
15.19 3398 1375 149 “0r 0.22
16,32 23.80 2395 16.1 ~0.3 0,26

Rertatk:
Catibrarion results anly eotst To1 the tested thesmstances and enviroamental condivant during which catibratinnteok place
Velority of standard

" Velaclty of Unit tinder Cakibratlen

PHOTO OF CAHRRATION SET-UP

Latihiatlon st up of the <ip ancmawmeter caliheatian in the wing tannel of tisanatee Assooates Cer. b3l The cup anemsatanter dawn oy differ trom 1he
cabbhtatned one fiemarke The peagmition of the <e1- g 4 nol broe 1o <cale due o imageg grometly.

>R of cunili(nuﬂ!f ralihraumu‘: *
-
NAC

JIRARATE ASLOCINTES €0, 41D,

‘ 63714 15,67/35-36, Soi Petchhasem?,7/1, Pelchkasem Td,
. Wallhapsa, Bungkolsyai, Dangkiok 10600 Thalland.
NA(—' TTet: {(66) DP-B680B812H13 Cax: (66) D2-8680B60 www.jiranalee.cam

Eauipnent Name: Diss Lopee vith Temmeatin:
Koot

Manufacturer: Mavalun

pMadel: 1170 WS 2501 D

Serial Mo.: ALOOK

D Ma.: BRE FS1243

Customer

Neune: AL S lnoraiory goup (hanland) Cootul,
Address: 104 Baatthanakan A0, Phatthanabar

Rl Khwaeng Swins Liosg, Kiel Soan Luangt, Bangel
$0250Thindamml,

ieference Used During Catibration

L58tandard Temperature Probe Model: 575 100 ASQ,
Gorial No. GRTEH2 09, Due date: 25 Mou 2028
2.0gtel Temporature indicote: Modol: IGO0 A MK
I, Senat No.: G7 1407 0050 Dee dobe: 272 july 2027

Galibration Pracedduse

Jhe tempeaature chihinlion was done by In-House
cafibration ethod a5 WICL 00T acconding Lo
comparison melbad will standard digilal lemperalure
indicrtor  and  stiuxlard  tompeature probe,  The
lemiperstire seate nse wis hnser en 1S 00

CARAT st

Corilicale Mo, €1 166 65
Page bal 2

Reeelved date: 09 Nov 2027
Calibration dale: 18 Mov2072
{srun date: 23 Nov MY

Calibration Condition
Iempeialure; (22343} G
Relaive Hunudity; (55 F 1554

Fracealitity

Ihe measwrement resudls are traceable o (he
miemational system of unils {SH throupgh National
Institute of Metrolopy Thailand  (INIMTY Geelificate
numbee TTOM3A 292, Cottlicale number: FR-G0G2-
e

Calibrated by
&5 aa, Sonwl Thaclilad
¢t Miss ditleapora Lestsomphol

NAC

JIKANATE ASSGCIATES COL,LTD,

nproved Signatoy: ......... ?JQ/\MJ ......
M. Paringe flooncharonRn

Caitfuation Deparimenl Manig

WIS CORNCHALS MAT MO B JECHOCCDHCTD GO b CU TGSS POSBISTON FOH FICPTODUEION. HAS

CETAIEH T AWIHHIE 1804 51§ ARODATONY

oy A




G A TRAL45 36, Son Pelehkasem 7,241, Polhkasem ik,
Wallhaprs, Banghobyei, Dangkoh 13600 Thailand,
Fub: {66 02 BOGBUBI2H1A Cox: (d6) (12 BOROBAN weawjiranatee.con

SRTTE ST

a1 MEG 65

Pae ol 4

foauli uf Cabibation. B e g Wik sadpoedineni

eoalination Rasyie: IS

i pntions
[he, et vas, wotniestesd Al e ane seasal el PG S5/ LI FEdN

Imncheion Dizneesien U7 negn D eapth 88 me

HIgHTEH BT Stshddand Bt

[BIETHIEN Resiaeling Heanding i L i tesindy

1) (7 [ 8] { 1) (W8]
(KN At EM A I (A1)
9y LRt £ o o BLary
(R0 HIOH) i i (.30
i FudH) [N i, 0.0
{41 At N [ A £1h 1.

IO thmk Hancken Cadibieriicae
sebend Careraiontaiy o G el an s aesand de ity rnfbpkest oy on § g fondon 1= 2 poovashing a bt of

e g bes cope
cenietcaey nbagmaeenab e s

& B of Certificale &

fAC

JIRANATL ASSOPEATES £33 tien

63/14 156735 36, Soi Pelchkasem 2,7/ 1, Pelehliasem Rd,
Walthapra, BanghoblivaiBangkoli 19600 1haitand.
fel: (66} Q2-86808 128413 Fax: (66) 02-8680860 www jianalec.com

Catitenlion Mo, ¢ AH-G1 112022
Page | of 1 Pages

2 | ilem © Netalive bymidity walte dato Togger
Manufacluies + Novalynx
Model/ Typr: S WSPEDE D
Sial Nipnher S AhSUR
H) Mo . Bk TS24
Customer - ALS lboralery group (Thalasd) So, Ld

104 Phalthanakan A0, Phadthanatien Hed, Khwacog Sums D uang, Bhel Soan Doang, Fiaiaghh
LO20¢ Thailem!

Emaranmentnl Candition
The mensuremenl was carricd out in an ambienl emperslore of (290376, aad celative humidily ol {H0418%

Measuremant Method:
Unil Under Galibrolion (UUCH was calizsted by componnen method with stondarg lherma hygrometer in e humidily gen-

ercior chamber lo delerming (he erross.

Traceabiiily:
Hus maltament wos  colibroled  using alendard  equipment vl
v ol wtils (50 viee MCS Calibeabion, lee Ceclilicat ssueher:

secuacy o Unceakilily Ibrough Naliomd  fostitabe ol

Slandards and lechnotogy 1o the inlerenbonast sysi
374 1071, foe dile: Mar b4, 2023,

Moeasuwement Dalir . Mov (8, 2022
teyed Date - Nov 23, 2072

Muasurement Boesotis

s squipment was connceled with ludoor air quality prchie and Displayed (03 on displiy. Mosdet, HMPG0, Serial sum

hur: U3aA) 221

Culibralion wos periormed in the sange of 20%RAH 1o BORAL

The reaulls of valitwalion are repotled in lnbic below. e e R R ) .
neertainly

Butetined LTTIUE T R UG gieasup [HIIE)
(%6131} (%RET} (')EsHIkI) i A1
20 19.93 B e 23
&0 WAL .
no 80,30

#re. Parinyn Booncharoon.
utmenl Mansges

P
]
fredfotal by | % g‘g - Aol Sigoalony:

l;,’] e, Siorawit |hochatog HRANALLE m.
I3 Miss Jititopurn Lesleamphot "

Cablwition Dy

1S CALBBATON CPORT MAY NOT BC NCPROCCHUCCD CXCEIM N CULL UL C55 PCRMISSION MO HEPRODUS
TION HAS BEEN QBIANED [N WIRITING FROK THE LABGRATORY.
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Avisedited colibretion loboratony
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Air gpeetl meossaement loborttony
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Certificate Number

CL-005-G5

CERTIFICATE OF CALIBRATION

Pape ! of 2 Panes

MEASUREMENT ITEM : Wind Direction $enser
MANUFACTURER : Hovalynx
SAOGEL/TYPE - Sensor: W5-00F
Data Ingger: 110-W5-2501-D
SERIAL NUMBER : Sensar WSD-015
Data lopger: ASH07
1D NUMBER + BKK_F51212
CONDITION AS-RECEIVED : Hew item
CUSTOMER 2 ALS laboratoty group {Thailang) co., td
104 kan A0, P hanakan Nd, Kh Suan iuang,
Khet Suan Luang, Bangkok 10250 Thailand
RECEIVEDDATE + 09 Hoy 2022
MEASUREMENT DATE - 1% Hov 2022
ISSUE DATE
EMVERDKMENTAL CONDITIONS:
Amblent condition in the labaratory are as follow:
Temperature 1720430 L
Anlattve Humidity 15501150 ©RH
Atmospheric Pressure £ 1010¢ 30 hPy
PLACE OF CALIERATION : Eiffeltype wind tunnel ol Iranatec Associates Co. td.

CALIRRATION CONDIYIGH - Wind tunnel cross-section area’ 500 wn’
Win direction frontal area’ 129 om’
Diameter of mounting pipc' - mm
lackage ratio of test object” 0sr [

precondiionlag
feasuramant Condltion

TABULATION OF RESULTS:
The 1able on next page give the muasurad yalues

Calibratei by:
1 Be Soravil Thadhalad
| Uiz Btrragmon Lertsomphol

Nemark:
! Noatle crote sectitnaed of the wand tunmel

: 24 houss 3t ambienl conditions.
« The average values during measurement aro (23.4Y°C, {42.7) 5iRH and (1812.31 hPa

)
WNAC
WEAIATE A SSUCIATRE £0,,)0D.

2 prujected upssaection zcea of the testied obect Include mountivg ple

Diameter of mounting pipe
+ LI
Ratio ' Lo

& wpnaletY . [

Calibretion procedose;

Thee windd directien seasor et calitanled agonst
Standdond Rolory Focotier model: AXADDSTS.
PAMDI PT 5 0 on gl tesbacction of Eiffel
fymne it fnet with 900 con” crass test section
pfeg, The Wi CE 008 bosed on 10 624900 12 1,
Wind coergy generation spfems = Forr 121
Powrd poyfarmnnie mepsoeements of elrctoeity
frndueing wind teclines, #orch 017 iy ned i
ayatibention ke,

Tiaceability:

This certifivate proamles o drovrabidity of Hhe
measurcment to recngnized the ratiunat
stondorets, ond ta sealirution af fie intersutionn?
sylem af ity () theangh the NIMT {Notlonat
Mctralogy instituie of Fhaitarl viee Credifiotte
agmber. DA 06§22

Uncertalniy of Mrastitemenly

The reported wncertiaty of moasveement s
boned on the standord nnestanty auitiphed by o
caverane foctor k=2, Which for o sormal
wizirikohon corresponids (o coveraqe probubiity
of approximalely 5%, the standird uncertointy
hot becn deteymmed wacconfante with the Gitad
‘Twrluntion of mcasarenonl

ok Ginde 10 the ixprostion of g lmly
menigment’

pre.$
Wir Tartnyad Reancdharoen
Calibraton Bepartment KManagen

THIS CERTIFICATE OF CALUBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSIGN FOR REFRODUCTION HAS BREN OBTAINED

INARITING FROM THE LABORATORY

Pagn 2 of 2 Pages

PEASUREMENT RESULTS

T wanh thrur Dens sensmn was Cahlated apganrst standid ralicy encule: Ly comgarnas muilod, Dusiog calilstatiar, Ut e
ntervals in clagkwise and rounterclockwse direguans afler atfset adgjusimeni hies Leen
wehites the <ensnt « rutated atowd fis vortieal axs. The resulls of calibranor and associaled Meastieniend snce: Lainlies i &

Corttfizate Number

CL-003-65

surcmend vas Laidivd sul it 45
nade. The Mlow speed of wind wnnel (uzually 5 nfs) s kept constint
seported o e 1able Leltwe,

Alr spees D' Pue Etror Uih=2}
m/fs Degree {°) Degree {7} Degree (%) Degree {7)
C.001 a o .50
45.001, a2 -3 D58
90.000 a0 0 0.68
5.02 135.000 135 1] 0.58
180.000 151 t 0.68
2265.000 226 1 0.68
170.001 i) 4] 0.68
335.0000 315 [ 0.68
Remark:
C d s orly count terthe tested znd di which casbrati ke phy
Oitection of standard

Pireckinn of Unit Unoer £adbration

* ¢ ¢gng of Cartlficate uf Calibratlon®*

NAC

JIRARATE ASSOCIATES £0., 131,
s




Arre il cibbeobinug heatey
ISOART 170252017
NS TIRETH F7020

catey et el CAHBRARON 0262

A,

PanF P A VR r g, bk g

£ A et

bRt

IR RS LR

An yu o inconrement kbt
Cakbuation weevees depescineod

CertHiate Number

Rttt rpEy AT Ated cen

waeps PR QYR L 0Fh CE-D05-65

CERTIFICATE GF CALIBRATION

Monte 4 ol A Papes

PERSUREMENY DESUNTS

1 G argemorieten, Vi Sneker Coblirotson (U | veds cxentme

o s g ukied by
mieler whitth was installed 4

Certificate Numisar

CL-005-65

U F s o it po o calbsdn bewgg prlonosd, Ve stdapd i velognny i asfy
dhove by o HE e was ealenlales by a pried tibe vath porcislan iferential peesno

2 standandl i velooity transhine
e 000 npeclvely aveay ooy witnd tiond surzale, S0 was intaliod at conter of the Dei aecien The coklbration was
g ol 3 s to U s eabbrationintonedd of Urafy, 1 sty of salbiaton end assacaied

Cottieth ot ondes betde s and lailing aie velaoty m e

Page 1ol 2 Paggen

FATASUREMERNT ITEM
WMANUFACTURER
MORELJTYPE

SERIAL NUMGER
D HUMBER

COMDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
VSSUE DATE

ERVIRONRENTAL CONDITHINS:

Lup anemumelel
: Nowahmx
Serisor. WS-G5
Data loggec 110-WSE5DE-0
Sensor WSD-015
Data bnpeer AT
BXK_£51212
Hevidem
AL% lrboratory group {Harldimd) co., it
104 Plath K 40, Mat! kan Bd, g Suan tusng,
Ithet Suan Luang, Bangtok 10250 Theisnd

{4 linw 2022
18 Hav 2022
?3 Lo 2022

Ambient cenditnnin the leboratny are as follow

Tompeiatute
Rodztren Mumadity
Atenarphenic Pressiee

PLACE OF CALIERATION

CALBRATICN COMDITINNS

Pretonditioning
Moasurament Lond

FABULATION OF RESLLYS:

r=EiXE T i
L 55.0% 180 RN
10104 10 i

Eiffeltyne wird tunnet of hranatee Asooates Ca., Ld

Wing tunnaf ceans section aren’ 100 om’
Win dieeton feantal aren’ m an’
Blameter of mauntlng plpa’ mm
Binckage 1atin of test ebjert’ 0311 b

24 howrs 31 arpluenl canditlons

Cakbrotion precedie:

Thy figz Gerepromein wos eaibvotend oot
Spanvied o wiloeity Weonsidiocer model 8155142
aned pitet Tube with preosien diffecesiic! poessine
senster kel DSNAZSINT N el el seciaon of
Lifted type wind tinrel weth 960 cm’ cross fest
~echion v, e WECL 008 baved o LT 61800
12 1, A% earagy grociotion spstems Post 12
t Pawver pesfoumnnce meesuenenls of
ek ity prodicoy vand ttaliiges, Far 2017
wre el i gelifnation qirdelor

Frocpalility:

Fhis eoptiticate presades a iroseolality of the
an-s Nt 1 cecoumied (e nitionid
stondarch, ot ecalirttny of e inteitaon
wpadenn of szt {$4 Peougl she NIRAY thlatesaf
Meteodigy tnstiedo of Waotnendfuie Cestifente
ragenthe: MWAERD 21 and AMIW-O066. 1}

Uncestainty of Blcosnsescol.

Foae spgporterf prcr ieinty of medngt et =
Prasedd cie the shoeclondd sy teinty mdtiplid by o
<onrage fuclor k-2, Which for a varord

el trilestzen correspendy o eoverde preaheliity
af dgprojmody 05%  The sioindurd wneeytomiy
His hren determagd w accordonce vath the GU6
Fvolenbiss of measorement

dheine Gl W Eie cxpirtvon of bR Tniiy
e ek

¢ This average values thi g seasuicment sre (23 0) °C, (48 835680 20d {1010.7} hita

The tan'e on nexd 2300 e Ther measured values,

Soweent Hiacuilal
BAin Jatraprrn Lersctanled

Reraark:

B
Rezale prarssogtion aren ol B sod bean

r Apgrevedlpntoy

Renjotted corst4erlion area uf the tosfed OhoEl it kst nudBtRig pine

" Blameter of meanting pips
* gt Ttot

TN L - y (

) ;)..j_g(’ o )

1 Panys Depnciiro n
£ aklration Begnehiment B

mrasg girent pauelaotes are repoited 0 Hhe talde bekoy

TiES CERTIEICATE OF CALIRRATION RAY BOT RE REPRODUCED EXCEPT 1N FLBL UMNLESS PERMISSION FOR REPRCOUCTION HAS 8EEN QBTAINED

I WRITING FROM THE LADORATORY

Vo Termp. wind tunne? Tesmp. ream Ve Error U [le=2F
(mfs) (k2] o [mifs) fmjs tnefs)
0369 24.00 2385 154 032 0.20
2013 2176 2385 1.9 0.1 0.7
3051 3.0z 2385 29 -02 .19
4174 23.90 23.35 aa 02 .20
5.08 2182 23.85 50 0.1 LT
6.0Y 2398 23185 59 -0.1 .20
107 23.80 23.35 69 0.2 0.22
a1e 23192 2385 At 0.2 0.24
210 2188 2335 BY 1.3 0.20
i1t 23.94 23.35 9.9 02 0.20
1116 2260 2385 111 0.1 .26
12,14 2392 2385 e 0.2 .22
13.22 23.67 2385 3.0 -(1.2 026
MI6 2380 23.85 41 -2 .25
15.25 2370 23.8% 1514 0.2 .25
3631 2378 23.85 161 0.2 0,26
Reinark:
Lalibratinn @31 ofly comt fot 1he d during whith  place

Veleoty of standard

veloray ol theil Under Cakibration

PHIY I OF CALIBRATION SET-L*

Gl 3tium st wjn of
culibrated g, Remartk;

“* 4 (lnd of Cectificade fF Calibention®

NRANAE ASTOONATRE CO LT

NAC

i aneitaeneder Clibgation i tho s usnel of fianatee Assoasies Lo, (id. Hn e ancromeio) shovn iy diller Bun U
¢ propertion of te sel up s net (e to scle dise ta kuaging gromety,
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epvirnnmental Condiban:

The meamaeterol was et out

mMoosurernenl Melhod:
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ehanhier (o Eten e the eias

Eraceahility:
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Lsetwntesgy e e inleraational

1A2NV3

63714 15,67/35 36, Soi Pelehkasem /. /4 1, Pelehhasem 1.

yiphiods  HHO0E] Ihaitand,

3 Fax.: (66) (1P2-R680OBH0 www. jisanalee.com

Coplibeation No_ - BH-081 12022

Pam- 1ol 1 Panes

st Seon Lokt hbel Buan § sy, Bantiheh

i an amliont lmnpecilme ol {2530 G, sl redatien wnedily of G 1%

arndied Gpaipoenl Whose actutasy

Meamgomen Lt M 13, 2022

Issnied Dale DR 3, 2000

benswemenl Hesulis
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Approndret SEnAoHT e b avess s arasnn
M. Datitiya Booiwla

Galitnation Departininl Bunasges

TS TIALTHEHALOM TIDROHT MAY HOT BE ACPRONEHUICEN BREER]

HAS BEEN OB ANED (h WHIGHE £T

W OFTR ) PR ESE PEHMBIION FOR HGPRODUCHON
woRd S0 LAIRCHIATOEY

o
I" 63/14-15,67/35 36, Soi Pelehhasem?,7/1, Potchhasea R, fbacs
] Pt
N}\(, Walthaprs, Bangkobyai, Banghals 10600 Thailand. E ﬁ-\“‘\\‘
Tot: 166) D2-BA80812F13 Fax: (66) 02-B68UBAU wwwjiranaloe.com F A

Cralifieitr Mo, 01 60-Gh
Py 1ol 2

wianujsclurer. Mov
todel; 110

1D ot KK 5217

(Ius.mmerA Renelved dale: 09 Nov 20022
Name: ALS boratory gesup (Hhismfand Co. L), Calibraiion date: TH Miw2 022
Address: 104 Phadthanakan 40, Phasthinihim i dake: 23 Moy 2072

Frel stbwwreng Sunn Luing, Khet Suan fuang, Sianghok
He VISt RHBIE TN

oference Yaed During Calibralion Galibration Condiiion

1 Sandard Tempeature Probe Model; S35 100 AR, Jemperaivre: (23130 €
Sonal Wi GGGR2.00, Due date: 23 Mar 2023 Relalive Hunibiiy: (554 1hyr
2 fipstal Terperatine lneicator Model: DTETXOU-A MK

1, Semii Mo BF 1407 GOROT e abilos 17 July 3520

Calibration Progadure Traceability
1 Lempisalare calibration was done by In House Ihe measprement resufts are aceable Lo the
calbration methatl as WICLOO1  according, o miemational system ol unas (51 rouph Nationat
comparison methed with siandiail digital lemperatiae mstifgie of Metrology Thaiknd (NIMT) Ceriliciie
mdicason o standard  lempersiure pobe Tl numdser TTINRA 22, Cesdificate sumien [RO0SY
iempedue veak se wis hised oo s 90, 29

=

Calibrated by
i pAr. Sorawal Ehachinlad
€ piss lillrapoo | estsomnhol

2 t
roved Signatory: (:gm‘g

Apn

Nir, Disrnyn Boenchosaen
Calibration Depatment Managen

NAC

JIPARATE ASSOCIATES CO.. LTD.
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JEEARIATE A SRMCT [ ER ALY

63/14-15,67/35-36, Sol Pelchkasem?,7/1, Putchkezem Rd,
' Watlhaprs, Banghohyai, Banghok 10600 Thailend.
NAC TTel: (60) 02-B680812#13 Fax: (64) 02-84680860 www jiranatee.com

g

LA LI
BAC THSN S RS
CAUERATON D357

Lerlificate No.: CL-201-G5

Weméom ?D - Page Lof 2

Equipment Name: Dala Logger with Temperature

Sensor _ ‘#@k.
Manufacturer: Novalynx : [ B .

Model: 200-WS-25LB i . :
Serial No.: A5263 qlgf 24t
1D Mo, BRE_FS0910 . . .

Customer Recaivad date: 02 Dec 2022
Narme: ALS iaboratory group (Thaiand) Co., Ltd. Calibration date: 10 Dec 2022
Address: 104 Phatthanakan 40, Phalthanaken Rd., issue date: 12 Dec 2022
Khwaeng Suan Luang. Khet Suan Luang, Bangkok

10250 Thailand.

Refarencs Used During Calibration Catibration Condition

1.Standard Temperature Probe Model: $TS-100 AS00, Temperature: (2343}°C
Serial No.: B87682-09, Due date: 23 Mar 2023 Relative Humidity: (55+15}%
2.Digital Temperature Indicater Model: DTI-1000-A MK

il, Serial No.: 871407-00592 Due date: 22 July 2023

Catibratlon Procedure Traceability

The temperature calibration was done by in-House The measurement resulis are traceable to the
calibration method as WI-CL-00L according 10 international system of units {S1) through National
comparisen methoé with standard digitat temperature Institute of Metrology Thailang (NIMT) Certificate
indicator  and  standard temperature probe. The number: TT-0034-22, Certificate aumber: ER-0092-
temperature scale use was based on ITS80. 2

m e
Caliirated by . Appraved Signat 2%/ )

. vi
2 Mr, Sorawit Thachalse R :
3 Miss Jittraporm Letisomphot s :

Mr. Parinya Booncharoen
Caiibration Departmenl Manager

THIZ CERTIFICATE MAY NOT 8€ REPROCEDUCED £XCEPT IN FULL UNLESS PERMISSION FOR RCPROCUCTION #HAS
BEEN OBTAINED IN WRIING FROM THE LABORATORY.
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63/14-1567/35-36, Soi Petchkasem?,7/1, Pelchkasem Rd,
" P
Walthapra, Bangkokyai, Bangkok 10600 Thailand. %
Tel: {66} D2-8680812813 Fax: (66) 02-8680860 www jiranateecom

)
e Ry
izt
&

st VN
HSC-TIW - 5 3T025
CALRRATION 037

&

NAC

Certificate No,: CL-201-85

Page 2 of 2
Resuit.of Callhation:- ¥ Without Adjustment T With Adjustment
Calibration Range: 20-40°C
Function:
This equipment was connected with temperature sensor Model: HMPBO S/N: NO3307886,
Bimension : Diameter 12 mm. Length 80 mm.
Immersion Standard ue
Pepth Reading Reading Emor Upeanainty
(mm) e {'Q) 'Q ("0
80 20,063 19.7 -0.4 0,099
60 25.057 2487 04 0.099
60 30.049 207 0.3 0.089
60 35.043 34.7 -0.3 0.099
B0 40.033 38.7 £3 0.089

UyC*: Urit Under Calibration

The reported expanded uncertainty is based on standard uncertainty muhiplied by s coverage factor k=2 groviding a level of

confidence of approximately 95%

% £nd of Certificate %

y 63/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
Woatthapra, Banghkohyal,Banghkok 10600 Thailend.
NA@ Tek: {46) 02-8480812#13 Pax: {66) 02-84680860 www.jiranales.com

Calibralion Me. : RH-20122022
Page 1 of 1 Pages

Measurement Hem Relalive humidily with dala logger

Manufaciurer Novalynx

Model/Type = 200-WS-2518

Serial Number : AS263

1D Ne. : BRK_FS0910

Customer 1 ALS laboratory group (Thailand) Co., Lid.

: 1D4 Phalthenskan 40, Phatthanakan fd, Khwseng Susn Lusng, Khet Suen Luang, Banghohk
10250 Thailand.

Environmental Gandition:
The measutemenl was carried out In en ambiznt {emperature of [2523)°C, and relalive humidily of (501 5)%.

Measurement Method:

tUnit Under Calibration (UUC) was calibrated by comparlson smelhod with slanderd thesmo hygrometer in ihe humidity gen-
erator chamber to delermine the erross.

Traceability:

This inslrument was calibrated using standard equipmenl whose accuracy s lracesbility lhrough Nationol Inslilute of
Stondards and Technology la the internationol system of units {SD vio MCS Catibration, Inc. Cestificate aumber:
20314-101. Due date: Mar 14,2023,

Measuremenl Dote
Issued Date

Measurement Resulls:

: Dec 10, 2022
: Dec 12, 2022

This equipmenl was connected with Indoor air quality probe and Displayed (UR) on display. Modsl: HMPSD, Seriel num-

ber: NO330784.

Calbralion was performed in the range of 20%AH {o 80%AH

The resulta of calibration are reporled in table below.

Determined Stendsrd gapsng UUC merding Brror Uncertalnty
{%HAH) {%RH) (BAH) {%AH) H%RH)
20 1993 18.2 -1.8 0.52
50 50.28 47.8 -2.4 0.64
80 80.38 774 -3.0 8.52

W AS

Mr. Parinya Booncheroen.
Callbretion Depariment Manager

Pearformed by
[ Mr. Sorawil Thechated
O Mias Jiltraporn Lertsomphaol

«g 1 Approved Sigoalory:

THIS CALIBRATION REPORT MAY NOT B REPRCCEDUCED EXGEPT IN FULL UNLESS PERMISBION FOR REPRODUC-
TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Web titn warr ranate Lo

Page I of 2 Pages

MEASUREMENT ITER
MANUFACTURER
MODELSTYPE

SERIAL NUMBER
3 KYpBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MSEASUREMENT DATE
I35UE DATE

ENVIRONPSEHTAL COMDITIONS:

Accredhied cohbration icboralary
[N I3OAEC 17025:2017
MSC-TISLTIS 17028
CAUBRATION 0267

Air speed meesweement lebaratory
Colibrotion senvices department

Certificate Number

CL-014-65

CERTIFICATE OF CALIBRATION

: Cup anomometer

3 Wovalynx

: Sensor: WS-02F
3ata logger: 200-WS-251B

:Sensor -
Data logger: A5263

: BRK_FS0310

: sed Rem

: ALS lnboratery praup (Thaland) co., itd,
1014 Phatthenakan 40, Phatthanakan fid, Kheaeng Suan Luang,
®het Suan Luang, Banghol 10250 Thaifand,

102 Dec 2022
109 Do 20300
: 520z 2022

Ambient candition in the lsboratory are as follow:

Temperaitre
Relative Humldity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITICNS

preconditioning
tAeasurement Condition

FABMLATION OF RESUETS:

The toble on next piage give the moasured values.

Colitiwated by N
& Mr. Soraweit Thachatad
3 Miss Butraparn Lertsomphal

Rgmrk.. .
Eéawk w-seﬂmn area of the vilnd tunrel

123.013.0 C
:55.6215.0 SR
11010110 kPa

: Effel-type wind wnnel of firenotes Assodlates Co., Ltd,

, Wind tunnel cross-section areat S0 em®
Win direction frontad arca® 100 o’
Clameter of raounting pips” - min
Blogkagi tatla 6F 108 olject® o B

+ 24 hours at amblent conditions,

Lokbration procedure;

The cup enemometer wos colibrated agawnst
Standard gir velocity tronsducer tsadel: 8455-32
and pitot tube with precision differential pressure
meter madel: DPAZSG0 in an tose test-section of
Eiffel-type wind tunnél-with 800:cm’ eross test
section orea. The WI-CL-007 bosed on (EC 61400-
12-1, Wind energy generation systems — Foet 12-
1: Power performance  easurements  of
electriclty preducing wind turbines, March 2017
was esed G5 9 calibration quideline,

Trostability:
This cenificatt providas a traceatility of The
MEAHEMEDT to recogrized the notions!

. ond 1o reatization of the
system of units ($1) through the NINT (Natione!
Metrofogy stitufe of Thalland) via Certificate
numbor: MW-0052-21 and MVW-0065-22

Upcertalaty of Measunertent:

The reperted uncertainty of measorement js
based on the stondard unceriointy mrufliplied by 2
contage faciar k=2, Which for o narmaol
distebution correspands o a coveroge probohifity
of appraximately 355, The stendard uncertointy
bas been determined ir aceordance with the GUNM
‘Evaluation of measwcment

#ata - Guide to the expression of uncertanty in
easuremant’

:”!'h‘_e average values during measurement are (24,3)°C, {85.3) $58H ard (1011.4) APa.

, Approved signatory:.

ijmé erpsssoriien seaa of (he tested ohied Include mourting pine

Dﬁam&waf mounting pipe
Ralfn ‘Q

Wi Pannya Boc: haroen
Colibration Department Manager

Cenificats Number

CL014-65

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The cup anemometer, Unit Under Calibration (UUC) was exercise at 10 my/fs for 5 minutes prier to callbration beiag pedormed, The standard alr velocity 0.5 mjfs
1o 5 m/fx was calulated by 2 standard air velodity transducer and above 5 m/fs 1o 30 /s was cafculated by 2 pitot wwbe with predsion differential prassure
sreter which was instalted 40 mem and 300 mm respectively sway from wind tunnel nozzfe, UUC was installed at center of the test section. The calibration was
carried out under both rising and falling alr velocity in the range of 1 m/s to 16 m/s at calibration Interval of 1 mfs. The results of calibratlan and assoclated
measuremeant uncertainties are reported in the table below.

THIS CERTIFICATE OF CALIBRATION MAY 80T BE RERRODUCED EXCEST IN FULE UNLESS PERMISSION FCR REPRODUCTION HAS BEEN OHTAINED

(5 WRITING FROM THE LABORATORY

V" Temp. wind tunnel Tomp. rasm Ve Errar
imis) t'a) i {m/s) imfs}
0.577 2438 2435 £ 0.2
2.043 24.30 2435 18 a2
3.068 24,10 2425 19 0.2
4157 24.58 24.25 EX] 0.3
502 24.06 24.25 48 0.2
6.01 2454 24.25 5.9 41
7.06 2394 24.25 68 R
2.17 2440 24.25 EX ] : O
9.11 23.90 14.25 L] 3 8
1019 24.24 24.25 100 Tl
1117 13.88 MK 110 .1
12.16 24,16 2415 e | e 0.2
13.1% 2400 14.25 130 i ¥ )
14.25 24,10 24.25 VR S 0.2
1525 24.05 24.15 183, : ‘0.1
16.31 24.08 24,25 161 .03 0.35

Remark:

 Catibrati : haketed circusastanses 36 1 dieing whizh ealibration ook place

“Vatacity of srandard

Velatity of Unlt Under Cafibration

PHOTO OF CALUBRATION SET-UP

Calibration set-up of ths wp anemometer caflbration in the wind funnel of Jnmﬂaleﬂ Assucia\cs Co., Ltd. The cup ancmometer shown may differ from the

caliyrated one. Remark: The proportion of the set- up is not lruc to'scale duiE




NAC Aecredited talibration laborotory

FERANATEY ASSOCIATES O 110 JSOAIEC 17025:2017
NSC-TISI-TIS 17025

Irariatee Associates Caltd CALIBRATION 0367
G3f14-15, 671536

hi 7.7/, R, ok Alr speed nreasuremnent faborolory
Bangkok 10500{Thadand) Cafibrotion serdces depariment.
Tl +6E0RSE0812 CertHicate Number
Mobite: +5528639553453
Eomail jmee-catibration Bjlranates. com
VWeh site: wrew imnatae com €L-014-65

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages
MEASUREMENT [TEM + Wind Direction Sensor Calibration procedure:
MANUFACTURER : Hovalynx The wind direction sensor wos :alsbmed cpoinst
MODELTYRE  Senson WS-02F Standard Rotory Encoder . modal: AX4DOSTS-

Data logger: 200-Ws-25t8 DAE04-P3-5-U0 in an clase (&il ection of Eiffel-

type wind tnnel with 500 cmi” cross 2esi section
SERIAL NUMBER  Sensor:- orea, The WICL-008 based on IE6:61400-12-1,
Data logger: A5263 Wind encrgy generation Systems,— Port 12-I:
I NUMBER + BRK_FS0910 Power performonce measurements of electricity
CONDITION AS-RECEIVED +Used lem producing wind turbines, March 2017 was uicd o5
CUSTOMER : A5 laboratory group {i’hzlland] il Itd. a colibrotion 9 wideline.
104 £hatthanakan 40, P R, Kt Sush Luang, H
Khet Suan Luang, Bangkek 10250 Thailand. 7m,g,,b;m
This eertificole pmwdes a traceobility of The
RECEIVED BATE : 02 Dec 2022 measurement (o recognized the natlonol
PEASUREMENT DATE 112 Dec 2022 stangords, ¢nd fo realiration of the Internatianal
ISSUE DATE 12 Dec 2022 systent af unlts (51) 2hrough the NWAT (Natienal
Metrology institute of Theiland} vie Certificate
ENVIRCHMENTAL CONDITIONS: number; DA-0043-22
:mblent condiUion in the Izhoratory are as hfikm: i Uncartolaty of Meassremant:
emperature ;23.0230 ¢ . .
Refative Humidity :550215.0 HAH The reported uncertaitty of messureiment
based on the stardord uncerteinty multinfed by o
Atmaospheric Pressure :1010¢ 10 hPa coverage factar ka2, Which for o normol
cor ds to a coverage probobility
af by 9584, The stand
PLACE OF CALIBRATION : Eiffe}-type wind tunnel of siranatee Astodates Co., itd. bas bcgn gﬂ,,m.m In accordonce with the GUM
’ “Evateation of measprement
data - Gulde ta tha axpression of urcertolaty in
TAUBRATION CONDITION : Wind tunnel trots-section am' 500 o’ meesurement’
Win direction frontal ares® 129 o’
Diameter of mounting plpc - mm
Blackags ratlo of test object” 4143 [
Preconditioning : 24 hours at ambient ronditions.
Msasurement Conditlon ‘:The average vahues during measurement are {24.3)°C, (48.2) %RH and (1007.5) hPa.
TARULATION OF RESULTS: ..

The table on next page g'lveth: me;sured vahles

Catibrated By:
7 Mr, Sorawit Thachalad Mr. Parinya Booncharoen
£ M4iss Sittrapérn Lertsomphot Calibration Depsriment Marager

I!wmhmsmlnnimof!hewhd wurnel

anjemd rass-section atia of the tasted vhlest IntSude makntkg poe

Dhmeterof meusting piog
.

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSICN FOR REPRODULTION HAS BEEN OBTAINED
IN WRITENG FROM THE LABDRATORY

Certificatyy Number

CL-014-65

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During satibration, the measurement was carried out st 45°
interuls in clockwise and counterclockwise directions after offset agjustment has been made. The flaw spead of wind tunnel usvally 5 mys) Is kept constant
while the sensor Is rotated around its vertiea! axis, The resuits of calibration and assodated measuzement uncertainties are reportes In the table below.

Alf spoed -3 [ -
m/s Daogree (% Degree {*) (oS
0.001 o
45,000 41
90.000 87
0z 135.000 135
180.600 182
225001 227
¥70.000 27
315.000 319
Ramark:
* calrat s only couet for the 0]
*Direction of standard
" Dire<tion of Unit Under Callbratian




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirimbora Rd, Bangbumry, Bangpiud 8angkok 10708 THAILARD HSC-TISI-TI5 17025
Tel.0-2435-8800 Fax.(-2433-1679 e-mailcal-center@sithiphorncom http //wwwisithiphorn.com CAUBRATION 2230

H [PORN SUTHIPORN ASSOCIATES CO,LTL.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22043
Pages @ 10f3
[ L3 L]
Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Muodel NC-74

Serial MNo.: 34178118

HY No.: BEK_FS0631

Condition As Foand : GOOD

Customer ; ALS LABORATORY GROUP (THAILAKD) CO., LTD.

4 PHATTHANAKAN 40, PHRATTHANAKAN ROAD,
KHWAENG PHATTHANAK AN, KHET BUAN LUANG,
BANGKOK, 10250 THAILAND.

Location :

Ambient Temporature (230 £3) °C oz,

Pressuse ¢ (1013 £3) kiPa DR L o

Relative Hunsidity : {500 £20) i) i
1r=/ 215

Received Date : 47 DECEMBER 2022

Calibration Date : 20 DECEMBER 2022

Pate of Issue : 21 ICEMBLR 2022

Calibrated by : Mathakomn Pisutpaisan

Approved by : ; ﬁ f
Cate N ]

{ Thanaku! Petehurai

This eertificate is 1ssued in aceordance with e requirements of ISOAEC 17025 standurd, may not be reproduced

other fan in Gadl, except with the prior written approval of the head of Calibration Laboratory.

OF-TS12-04-14-02000

Cert. No. 1 ACC21043

Joh No. : VC6ACHH 6

Pages : 2ef3
Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on [EC-60942- 2003 Slmldnrd
The sound pressure level, frequencey and 1otal distortion of th souncl cahbra Fwas mensuud using the reference

microphanc.

Condition of this resuit of ealibration :

I. Reference Standard Instruments :

Insirnment Madel Serial No.

Waveform CGenerator 135118 MY32302742 EF-0008-22

Digital Multimeter 334614 MYSI220104  EEL.BP, 04/026: 3

Digital Multimeter 334614 MYSI220096  EEL.BP, 03/0265° 3

Digital Multimeter 334614 MYG0024273  EEL.BP. 05/026: 3

Programmable Adtcnuator MAT-1070 62100E1 4 EF-0009-22 = 3

Condenser Microphone 4180 2077900 AA-T013-22: 3

Measuring Amplifier NA-42KAl 24560495 AA-3005-227 ¥
23

Aundic Analyzer AVR-3360A  V744B6069 EF-0010-22;

2. This result of calibration was found accurate as shown ¢n date and place of calibration fof t
3. This certificate is traceable to the intemational system of unit maintained at :

3.1 National Institute of Metrology (Thailand). e
3.2 Thailand Institute of Scientific and Technategical Research (TISTRE .- - - S

QF-1812-0-4M-20663
i W *




SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
B CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22043
Iab No. : VCEGAC0016
Pages : 3of3
Result of calibration :
1. Sound pressure level
Specified sound Measured Daviated Tolerance
pressure level valee value Uncertainty Timnit
(dB} (dB} (dB) (dB) (dB)
54 94.13 0.13 0.14 040
2. Frequency
Specificd Measured Devialed Tolerance
Frequency value value Uncertainty limit
(Iz) (Hz) (%) (%) (%)
1000 HOOL.7 0.2 0.1 1.0

3. Tatal distortion

Measured volue (%)

Uncertainty { % )

Tolerance limit (%5 }

2,13

010

3.0

The reported uncertainty is based on a siandard uncertainty multiplied by coverape factor & =

or any value foilowing caleulation.praviding a lavel of confidence of approximately 95 %4

E-TSL2-D4-04-021H064

End of Calibration Cerfificate

o AT

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sidnthorn Rd,Bangbumry, Bangptud Bangkok 10700 THAELAND.

NSC-TISI-TIS 17025
Tel.0-2435-880¢ Fax.0-2433-1679 e-maikcalcenter@sithiphomn.com http/fwwwaithiphom.com CAUBRATION D394

Cert. No. : ACL22251

Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Fonnd :

Customer :

Location 1

Ambient Temperature :

Pressure ;
Relative Humidity :

Received Dafe :
Caltbratien Date :
BDate of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER "

RION R

NL-42/ Microphone UC-52 / Preamplifier NH-24
00858516/ 158777 [ 58778

BKK_F50106

GOoD

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

ey
FEVIEWEBY .. ﬂm

{230 £3) ac i;
(1013 23 ) 1P .
{500 £20 ) % § NPPROVED w --------
' : =
L =l
Lo e LNIL2
01 NOVEMBER 2022 { NEXT CAL, OATR

02-03 NOVEMBER 2022
N4 WOVEMBER 2022

Nathakorn Pisulpaisas

7“/2/;/44

{ Thanakul Petchurai

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

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

OF-TS12-04-4-020664




SITHIP:2RN SITHIPORN ASSOCIATES CO,LTD. SITHIPDORN SITHIPORN ASS50CIATES CO,LTD.

CALIBRATION LABORATORY ; CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. ; ACL2225]) Cert. Mo, : ACL22251
Job No. ¢ VCG6ACHR04 Job No. : VC66ACH004
Pages : 2of8 Pages  : 3ol§
Calibration Procedusre CP-AC-D]

Summary of Measurcment Result :

Calibration Mcethod :

This equipment was calibrated by based on IEC-61672-3 (2013} Standard for sound level meter {SLM). Uneertainty |  Maximum-permitted
Fhe SLM had tests 1o Agoustical and Flecteical signal tests of frequency weighting with Anechoic charnber and Reference Parameter Pass Fail | uncertainy of
Standard Insiruments. . (@B} neasuremendt {dB)
For 1ests resuits of each items were made by observation of each Insiruments display and also with SLM's display. 1. Absoluie sensisivity 4 - B 02 NA
2. Sclf-generated noise v - 0.2 ) N/A
Condition of this result of calibration : 3. Acoustical signal tests of frequency weightings i
I, Reference Standard Insiraments : 125 Hz v - 0.3
Instrument Modet Serigl No. Cert, Na, Due Date 1000 Hez v B 0.3
Waveform Generator 33210A MY48017076 1HF-0007-22 04-Feb-23 000 Hz v . 0.3
Wavelorm Generator 335118 MY52302742 EF-0008-22 04-Feb-23 4. Electrical signal tests of frequency weightings
Digital Multiraeter 334614 MY53220104  EEL.BP. 040265  09-Feb-23 Por 10 Hz tod Kz 7 ; 03
Digital Multimceter 33461 A MYS3220076 EEL.BP. 03/0265 09-Feb-23 For > 4 Kz fo 10 Kz Vi B 03
et 602 :EL.BP. ~Feb- ;
Digital Multimeter 3d46EA M‘!"ﬁﬂ(} 4273 EEL.BP. 03/0265  09-Feb-23 For> 10 kHz to 20 kHz - - N
o . . AAT- 2 2| - wFebe13 . A -
Programimable Atleniator MAT-1070 02100114 EF-0009-22 07-Feb-23 5. Frequency and fime weightings of 1 Kz 7 N 0z
Condenser Microphone 4180 2977900 AA-}013-22 24-Feb-23 — 7
A . B 6. Loag - term stahility - 0
Measuring Amplifier NAAZKAL 34540495 AA-3O05-22 22-Teb-23 . N
7. Level lincarity on the reference level range v - 0.2
2. Tns sesult «f galibration was found accuzate as shown on date ard place of ealibraiton or this calibraled ftem only. 8. Level linearity including the level range control :’// - 0.2
s - o
3. This certifieate s traceable Lo the international sysiem of unit maintained al ; 9. Tone burst respanse 0.2
41 Natiowst Instiote oF Metrelogy (Fhailand) H). Peak C sound level v - 0.2
3.1 Nationad Instinnte off Metrology (Thailand).
22 Thaitand st s L ':’y g T] ; Towical R b CTISTR 1. Overload indication v - 0.2
3.2 Thaik stitute of Seientific 3 ric: carch (TISTR), - -
haitanr Institsie of Seientific and Technolopical Research ) 12. High lovel stability 7 N o1

QF T8 1241350004 Na QF-TS1Z-04-(K-12004 p .
< A 7/ ey
/: e SR . . SN}
o




SITHIPORN SITHIPORN ASSOCIATES CQO,LTL.
T CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22251
Joh No. : VCE6ACI004
Pages  : 4of8

Result of calibration :

1. Absolute sensitivity

Reference Muasured Acceplance
Acoustic Signal Value Deviation Limit
(dB} (dB) {dB) (d8)
93.9 (93.95) 839 00 +).3

2. Self-generated noise
2.1 Nowmnal test

Measured Value
(dB)
16.8

2.2 The microphone of the sound Fevel meter was replaced by electricat signal input device.

Frequency Measured value
Weighting (daB}
A - weight 9.9
C - weight 16.6
Flay 225

3. Acousticul signal tests of frequency weightings
Meter free-{ield acoustic response al a level of 84 B

Frequency Deviation from various frequency weighling response curve (dB)
(Hz) ) . Acceptance
Flat Crweight A-weight y
Limits
125 0.8 0.8 0.3 =15
100G 0.0 0,0 0.0 1.0
3000 2.6 -2.5 -2.5 *5.0

QF-TS12-04-4-020603

= B

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert.

No. : ACL22251

Job No. : VCE6ACO004
Pages : 50f8

4, Electrical signal tests of frequency weightings
Weighting network resporse with relative to 1 kHz,

Frequency Deviation from vatious frequency weighting response curve (JB)
{Hz) . LR Acceptanee
Flat C-weight |- Asweight.. T Limits
63 -0.1 0.1 2.0
125 0.0 0.0 4135
250 -0.1 0.0 1.5
500 0.0 0.0 +1.5
1000 0.0 0.0 +1.0
2000 0.0 0.0 2.0
4000 0.0 0.0 +3.0
8000 0.0 0.1 +5.0
5, Frequency and time weightings at T kHz
5,1 Frequency weightings at 1 Iz
Measurcd Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB}
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2

Flat 94.0 0.9 Co-&0.2

5.2 Time weighting a1 1 kHz

Measured Deviated | Acceptance

Frequency Valve Value Limits
Weighting (B) {dB) {dB)
Fast 94,0 0.0 -
Slow 94.0 0.0 0.1
Leq 94.0 0.0 £0,1

6. Long - term stability

SLM Display | SLM Dispiay | Deviated Acceplance
Frequency a2 initial at final Value Limits
Weighting (dB) {dn) (dB) (dB)
A - weight 94.0 94,0 0.0 +{.3

QF-T812-04-04-020664

= Al




SITHIP2RN SFTHIPORN ASSOCIATES CQ,LTLL SITHIPDRN SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY ’ CALIBRATION LABORATORY
Continuation of Calibration Cernficate Continuation of Calibration Certificate
Cert, No. : ACL22251 Cert. No. ¢ ACL22251
Job Mo, : VC66ACHID4 Joby No. @ VCGEACO004
Pages  : 60f8 Pages : Tol§
7. Level linearity on the reference level range 8. Level linearity including the level range contdrok
Angicipated Measured Deviated Acceplance Anticipated Measured Deviated Acceptance

Value Valne Value Limits Range Value Value Value Limits

(dB) {dB) {dB) (d8) {dB) (4B} StdB) ] (dB)

137.0 137.0 00 =11 Auto 94,0 94.0 000 T #

136.0 136.0 0.0 =1t S '

135.0 135.0 6.0 *1.1 9. Tone burst response

134.0 34.6 G0 1.1 Time Tone burst Anticipated | Measured Deviated | Acceptance

1330 1329 0.1 £1.1 duration, Th Cyele Value Value Value Limits

1320 1318 0.3 1.1 Weighiing (ms) (dB) (dB} (daBY . (dB). -

131.0 1369 0. 1.1 0.25 1 108.0 107.9 .1 : e

129.0 1294 0.0 = |1 Fast 2 g 117.0 117.0 0.0

124.0 $24.0 0.6 = 1.1 280 %00 134.0 134.0 0.0

119.0 1190 0.0 = 1.1 2 2 108.0 108.0 0.0

14,0 114.0 0.4 1.1 Slow 200 800 127.6 127.6 0.0

169.0 9.0 (L} 4 1.1 0925 i 99,0 98.9 -0.1

14,0 1040 0.0 =11 SEL 2 2 108.0 108.0 0.0

] 90.0 00 %1.1 200 800 128.0 128.0 0o

94,0 94,0 0.0 = 1.1

80,0 55,0 0 =11

S0 4.0 o0 11 10. Peak C sound level

0 .0 0.0 s 1 Number of cycle Angicipated Neasured Deviated Acceptance

4.0 7.0 0.0 *1d in Value  [Value, Lopesk|  Value Limits

9.0 69.0 oo 31 test signal (d8) (dB) (aB) (4B)

£4.0 64.0 {0 Gl Continuous 1330 133.0 0.0 -

5.0 390 00 LI One 1364|1360 0.4 43.0

4.8 54.0 0.0 EB N

il 459 0.a 1! Number of cycle Anticipated Measurad Deviated Acceptance

44 3448 04 Al in Value Value Value Linits

9.0 19.0 0.0 £1,1 et sigad (aB) (aB) (aB) (a8 )

z:jg ;32 gg i :: Confinuous 133.0 133.0 0.6 -

o0 90 Y T Positive half cycle 1354 135.1 -0.3 +2.0

. Megative half cycle 1334 135,1 -0.3 2.0

28.0 28.0 0.0 +1.1

270 2710 0.0 £ 1.1

26.0 26.0 0.0 1,1

25.0 23.0 0.0 + 1.1

OF-§51 24020664 :/‘g, QF-T8 (2-04-D4-020664 _bé
a—
bl -7 o B




SITHIPORN. SITHIPORN ASSOCIATES COQ,LTD.
; I CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22251
Job Ne. : YC86AC0004
Pages : fof8

11. Overload indication

Measured value (4B ) Deviated Acceptance
Positive Nepalive Value Limits
one-half eycle | onehalf cycle {dB} {dB)
89,5 8935 0.0 +1,5

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) {dB} {dR) {dB)
A - weight 137.0 137.0 no 0.3

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

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

—— Eund of Calibration Certificate

QF-TS512-04-04-1200604 m‘
Yol =9 7N

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sitintharn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. usc—ns;-'ns 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mailcal-center@sithiphorm.com hitpr/fwwwisithiphomn.com CALERATICN 0334

Cert. No. : ACL22382
Pages : T1of8

Calibration Certlﬁcate

Eqguipment : SOUND LEVEL M

Manufacturer : RION 4 I

Model : NL-42/ Microphong UC*57 / Preamplifier NH-24
Serial No.: 00858521 £ 158765758767

ID No.: BKK_FS0111

Condition As Found : GOOD

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

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

Loeation ; -

Ambient Temperature @ (230 £2) “C

Pressure @ (1013 £3) kPa
Relative Humidity : ( 500 £20 ) %

Received Date = 07 DECEMBER 2422

Calibration Date : 16-20 DECEMBER 2022

Date of Issue ; 21 DECEMBER 2022 010

Calibrated by : . Nathakom Pisutpaisan
Approved by : / m
{ Thanakal Petchurai

“T'his eertificate is issued in accordance with the requiremneits of ASOAEC F7025 standard, may nol be reprodueed

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

QF-TS12-04-04-020664




SITHIP-2RN SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22302
Jab No. : VOCS6AC0016
Pages : 20f3

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Coee CALIBRATTON LABORATORY

Continuation of Calibration Certificate

Calibration Procedure :

Calibration Method :

CT-AC-01

This cquipment was calibrated by based on HiC-61672-3 (2013) Standard for sound level meter (SEM).

The SLM had tesls to Aconsfien! nnd Electrical signal tests of frequéney vizighting with Anechoic chamber and Reference

Standard Instruments.

Yor wests results of each iems were made by observation of cach Instrusnents display and also with SLM's display.

Condition of this result of ealibration :

1. Reference Standand Instrsments @

Cert. No. : ACL22302
Jab No. : VCG6ACODI6

Pages : 30i8

Summary of Measurement Result :

Insteoment Modtel Serial MNo. Cert o, Bue Date
Wavelorm Generator 332100 MY48017076 EF-0007-22 (4-Feb-23
Waveform Generalor 335118 MY32302742 EF-0005-22 04-Feb-23
12igital Multimeter 334614 MY53220104 EEL.BP. 04/0263 - 09-Feb-23
Digital Multimeter J3461A MYE3220076 CEL.BP. 0340265 - 09-Feb-23
[3igital Multimeter 34d61A MY60024273 EEL.BP. 0540265 ﬂngcb-Zfi
Programmable Altenuator MAT-U0 62100114 EF-0009-22 (¥7-Feb-23
Condenser Micsaphone 4180 2977900 AA-IH3I-22 - 24-Feb-23
Mueasuring Amplifier NA-4ZKAI 34560493 AA-3D05-22 1 22-Feb-23

2, Tis vesult of calibration was found accurate zs shown on dale and place of calibration for this calibrated ftem only.

3. This cenificate is traceable to the intemational systein of unit maintained at =
3.1 Matienai Institaie ol Metrology (Thailand).
3.2 Thastand Institate of Scientiic and Teclmological Research (T1STR).

QF-TS 124114020004

Maximum-permitied
Parameter uncertainty of
asurcment (dB3)
1. Absolute sensitivity
2. Self-generated noise
3. Acoustical signal tests of frequency weightings
125 Hz
1004 Hz
5000 Hz
4. Electrical sipnal tests of frequeney weightings
For 10 Hz to 4 kHz v - 0.3
For > 4 kHz te 10 kHz v 0.3
Faor > 10 kHz to 20 kHz - - -
5. Frequenoy and time weightings at 1 kHz v - 0.2
6. Long - term atability v . 0.1
7. Level lincarity on the reference fevel range v . 0.2
3, Level lincarity including the level range control v - 0.2
9. Tone burst response v - 0.2 .
10, Peak C sound level v . 02"
11. Overload indication v ol R |
12, Righ level stability Rk R R o 0.1

QF-TS12-04-04-020166-1




SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22302
Joh No, : VCG6ACH016
Pages : dof8

1. Absolute sensitivity

Reference Measured - Acceptance
Acoustic Signat Value Deviation Limit
(dB) (dB) (dB) (dB})
93.9{03.95) 93.9 0.0 )3

2, Scif-generated noise
2.1 Normal test

Measured Value
(dB)
14.3

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

Frequency Measured value
Weighting (am)
A - weight 11.6
C - weight 18.1
Flatl 238

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

Frequency Deviation from various frequency weighting response curve (dB)
(mz) Flat Coweight | A-weight Acceptance
Limits
125 0.3 0.3 0.4 *1.5
1000 0.1 0.0 0.0 +1.0
8000 -1.9 -1.8 <15 *5.0

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Thrmerabes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL22302
Joh No. : VCG6ACO016
Papes @ Sof8
4, Eleetrical signal tests of frequency weightings
Weighting nctwork response with relative o 1 kHz.

Frequency Deviation from various frequency, weighting response curve (dB)
(Hz} . '
Flat C-weight

63 0.0 -0.1

125 0.0 0.0

250 0.0 0.0

500 0.0 0.0

1000 0.0 0.0

2000 0.0 0.0

4000 0.0 0.0

3000 0.0 0.1

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

Measured Deviated Acceplance
Frequency Value Value Limits S
Weighting (dB) (dB) () |-
A - weight 94,0 0.0 -
C - weight 94.0 0.0 20277

Flat 94.0 0.0

5.2 Time weighting at 1 kHz

Measured sviatod | - Acceptance

Frequency Value
Weighting (dB)
Fast 94.0
Slow 04.0
Teq 94.0

6. Long - term stahility

SLM Display | SLM Display |  Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (d8) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-0200664
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SITHIPORN . SITHIPORN ASSOCIATES CO.,LTD.
St CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-T51 2-00-03-0 20600

Anticipated Measured Deviated Acceptance
Value Value Vaktue Limits
(dB) (dn) (dB} {dB}
137.0 137.0 0.0 1.1
1360 136,0 {18} =11
135.0 133.0 0.0 =13
134.0 134.0 0.6 11
133.0 133.0 0.6 % 1.1
132.0 132.0 .0 # L3
131.0 131.0 124 +1.4
129.0 129.0 0.0 £ 1.¢
1240 124,0 0.0 =1}
119.0 119.0 0.6 =11
1140 114.0 0.0 EBR
109.0 109.0 0.0 ER
H04.0 104.0 0.0 =il
99.4) 99.0 0.0 & 3.0
24.0) 94.6 0.0 LR
00 89.¢ 04 RN
4.0 34.1 Q.1 LNt
EEAH 9.0 0.0 L1
4.4 74.1 0.] = 1,1
60.0 69,0 0.0 4 1.1
§4.60 64.0 0.0 411
59.0 50,1 0.1 =11
54,0 54.0 0.0 =11
49.0 49.0 0.0 AN
44,0 44.0 0.0 4 1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 + 1,1
0.0 30.0 0.0 & |1
29.0 26.0 0.0 k)1
28.0 28.0 0.0 x 1.1
2740 26.9 A + 1.1
26.0 25.9 -1 % 1.1
23.0 249 (1 + 1.1

Cert. No. : ACL22302
Job Mo, : VO6GACHN16
Pages : 60l8

Cert. No. : ACL22302
Jab No. : VCe6ACH016G
Pages 1 Tof8

8. Level linearity including the level range control

Anticipated Measured Peviated Acceptance
Range Value Value s '-..V;flue . Limits
(dB) (4B) |+ (am) (
Anta 94.0 940 foiiond
9. Tone burst response L
Time Tone burst Anticipated | Measured Deviated
duration, Th Cycle Value Value Valie
Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 1.9 0.1
Fast 2 8 117.0 117.0 0.0
200 &00 134.0 134.0 0.0
Stow 2 ] 108.9 108.0 0.0
200 300 127.6 127.6 0.0
.25 1 99.0 98.9 -0.1
SEL 2 8 108.% 108.0 0.0
200 800 28.0 128.0 0.0
1 Peak C sound evel
Number of cyele Antizipated | Measured Deviated |- Afg:gﬁtuixcc
in Value | Value, Lepenk]-  Value . 1 Limits
test signal {dB) s RN (I {dB) (dn)
Contintous 133.0 Lo B33 RiriR -
One 1364 Joassg i 3.0
Number of ¢ycle Anticipated Measured Deviated Acceptance
in Value Value Value Eimits
test signal (dB) {dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half eycle 135.4 135.1 -0.3 +2.0
Megative half eycle 1354 135.2 0.2 42,0

QF-THIZ-04-04- 020604
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SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
T CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22302
Job No. 1 VCGGAC00I6
Pages  : Bof8

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negalive Value Limits
ane-halfeyele | one-half eyole (4B} {dB)
86.7 9.7 00 1.5

12. High level stability

SEM Dispiay | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits:
Weighting {dB) (dB) (¢B} (dB)
A - weight 137.0 137.0 0.0 0,3

The reporied uncertainty is based on a standard uncertainty awdtiplicd by coverage factor & =2

or any value following caleulation.providing a tavel of conlidence of approximaiely 95 %

o End of Calibration Certificate [

QF-TSE2-04-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC=TIS1-TI5 17025
Tel 0-2435-8800 Fax.0-2433-1679 e-malilxal-center@sithiphorn.com hitp/fwwwisithiphorncom — CALERATION 0334

Cert. No. : ACL23007
Pages : 1of8

Calibration Certificate

Equipment : SQUND LEVEL

Manufacturer : RION

Model : NL~42/ Micropha

Serizl Mo.: 00858527 / 1587

1D No.: BKX _F50117

Coundition As Found : GOQD

Customer : ALS LABORATORY GROUP (THAILANTY) CO,,

134 PHATTHANAKAN 40, PHATTHANAKAN RO,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG
BANGKOK, 10250 THAILAND.

Location : - e -
Ambient Temperature ; {230 23)
Pressure : {1013 £3 )
Relative Humidity : (50,0 £20)
Received Date : 14 DECEMBER 2022
Calibration Date : 03-05 JANUARC
Date of Issue : 06 JANUARY 20
Calibrated by : thakomn Pisutpaisan

( Thanakul Petchurai

This certificale 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 Laberatory.

QF-T512-04-04-020664
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SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
AReunrates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23007

dob No. : VC66ACHI2E

Pages : 20l8
Calibration Proceduye : CP-AC-(H

Calibration Method : :
This cquipment was calibrated by based on IEC-61672-3 (201
The SE.M had fests to Acoustical and Elecirical signal tosts

undilavel meter (SLM).
; :i'ie_choic chamber and Reference

Standard Instrumetats,
For tests results of each items were made by observation of each Teis

Condition of this resalt of calibration :

t. Reference Standard Instruments :

Instrument Madel Serial No.
Waveltnm Generator 332104 MY43017476

Wavaform Generator 335118 MY52302742

Digital Mullimeter 33461 A MY33220104

Digitul Multimeter 33461A MYI3220076 EEL.BP. 030263 23
Digital Multimeter 4461 A MYGH24273 EEL.BP. 23
Trograminable Altenuator MAT-1078 62100114 h-23
Condenser Microphona 4180 2977900 AA-HI :
Measuging Amphifier NA-IZK AT 34560495 AL

2. This result of calibration was found sceurate as shown on dute and place of celibration R

3. This certificate is iraceable o the international system of unit maintained al @

3.1 National Institute of Metrokogry (Thailang), L
FISTR)

1.2 Thailand knstitute of Seientifie and Technological Ressan

Qb - TE12-04-04- (12006

= 5/52

Sunumpary of Measurcmnent Resuit ;

Cart. No. : ACL23007
Job Na, 1 VCG6AC0O021
Pages & 3of§

Parameter

1. Absclute sensitivity

2. Self-generated noise

3. Acoustical signal lests of Frequency weightings

Maximum-perntitted
unceriainty of
nenstrensent (dB)

125 Hz

1000 Hz

$000 Hz

4. Elcerical signal tests of frequency weightings

For 10 Hzto 4 kHz

For >4 kHz to 10 kHz

For = 10 kHz o 20 kHz

5. Frequency and time weighlings at 1 kifz

6. Long - term stability

7. Level lineasity on the reference level range

8. Level inearity including the leve! range control
2. Tone burst response

10. Peak C sound Jevel

11, Overload indication

12. High fevel stability

QF-1512-04-04-020664

= 270




SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.

At iates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. - ACL23007
Job Na. @ VCG6ACAN2]
: 40f8

Reference

(dB)

Acousiic Signal

93.9 (93.95)

2. Self-generated noise
2.t Normal test

Measured Value
{dB)

17.1

2.2 The microphene of the sound level meter was replaced by clectrical signal-iﬁp_u

Freguency Measured value
Weighting {dB)
A - weipht 158
C - weight 22.0
Fial 27.6

3. Acoustical sipnal tests ol frequency weightings

Meler free-field acoustic response at o level nf Sit d

Freguesicy Deviation from variaus freqiiency weighting response curve (dB)
{H= i sl Acceptance
) Flat ¢ _p_
it Limiis
123 1.1 1.1 11 +1.5
1000 0.2 0.2 0.2 %1.0
8000 -1.6 -1.5 -1.5 5.0
QF-TS12-04-04-020664
> 215,

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

4. Electrical signal tests of frequency weightings

Weighting network response with retative to 1 ktz,

Cert. No, : ACL23007
Joh No. : VC66ACHO21
Pages : 5ol

Frequency Deviation from various
{Hz) Flat C-weight
63 0.0 0.0
125 0.0 0.1
250 0.0 0.0
500 0.0 0.1
1900 0.0 0.0
2090 0.0 0.1
4000 0.0 0.1
000 0.1 Q.1

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

Measured Devisted Acceplance
Frequency Value Vatue Limits
Weighting (dB) {dB) (cB}
A~ weight 4.0 0.0
C - weight 94.0 0,0
Flat 94.0
5.2 Time weighting at 1 kHz
Measured
Trequency Value
Weighting (dB) (dB) (dB)
Fast 94,0 0.0 -
Slow 94.0 0.0 =0.1
Log 4.0 0.0 (.1
&. Long - term slability
SLM Display | SEM Display | Deviated Acceplance
Frequency at initial at final Walug Limits
Weighting (dB) {dB) (dB) (dB)
A - weight 04.0 94.1 0.1 +0.3

QF-TS12-04-04-020664

- 2.




SITHIPQORN. SITHIPORN ASSOCIATES CO,LTD.

e

CALIBRATION LABORATORY

Continuation of Calibration Certificate

uS(iT H ; PO RN; SITHIPORN ASSQCIATES CO,LTD.
Prneerates CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level finearity on the reference level range

Qi -1 512040412064

Anticipated Meastred Deviated Acceptance
Value Valug . % i
(dB ) {di3)

1370 137.0
136.0 1160
135.0 135.0
134.0 134.0
133.0 133.0
[32.0 1320
1310 131.0
129.0 1290
1240 1249
LH19.0 119.1
P40 1144
LG 109.0
L0 104.1
99.0 99,0
94,0 94.0
89.0 89.0
540 84.0
79.0 79.0
740 4.0
69,0 6.0
G40 4.0
30.0 59.0
5eh.00 34,0
49,0 49.0
44.0 44,0 0.0 +1.1
39.0 39.0 6.0 & 1,]
4.0 34.0 0.0 = 1,1
0.0 29.9 -0, 1.0
29,0 28.9 -0.1 =13
8.0 27.9 (0.1 YR
27.0 269 -0.1 L1
26.0 25.9 -0.1 EXR
25.0 25.0 0.0 11

Cert. No. : ACL23007

Joh No. : VCG6ACH21

Pages : 6ol8

Cert. Mo, : ACL23007
Joh No. : VCGGACH02]

Pages : 7of8

8. Level linearity including the level vange control

Bevialed Acceplance

Anticipated Measured

Range Value Value
{as) {dB)
Aulo 4.0 94.0

9. Tone burst response

Time Tone burst Anticipated | Measured :
duration, Th Cyule Value Value Valu
Weighting {ms) {dB) (dB) (dB)
.25 1 108.0 108.0 0.0
Fasi 2 8 117.0 7.0 0.0
200 800 134.0 1341 0.1
Stow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 95.9 -0.1
SEL 2 8 £08.0 108.0 0.0
200 800 128.0 128.1

10. Peak C sowwd Ievel

Munber of ¢yele Anticipated Measured
in Valpe
fest signal {dB)
Centinuous 133.0
One 1364
Number of eyele Anticipated Measured Deviated Acceptance
n Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Contingous 133.G 1330 0.0 -
Pasitive half eycle 135.4 £35.1 -0.3 #2.0
Megative half cycle 1354 £35.1 (13 +2.0

QF-T8:2-04-04-020663
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AesariAtes CALIBRATION LABORATORY

Continuation of Cahbration Certificate

Cert. No. : ACL23007
Job No. : VC66ACNN21
Pages : 8of8

11. Overload indication

Measured value (dB) D3
Positive Negative

cne-half cycle | one-half cycle
89.6 39.5

12. High level stability

SLM Display { SLM Display Deviated
Frequency al initial at firal Value
Weighting (dB) {dB) (dB) _
A - weight 137.0 §37.0 0.0 =

The reported uncertainty is based on a standard uncertainty multiplicd by covcr_agt_:_

or any value following calculation,providing 2 lave! of confidence of npprq;:iniaiél

2 e End of Calibration Certificate

OF-T812-85-14-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirimthorn Rd_ Bangburnru, Bangplud Bangkok 10700 THAILAND, Nsc~1isn—'r|s 17025 .
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphomu.com hitp//www.sithiphorncom  CAUBRATION 0324

Cert. No. : ACL22244

Pages : lofB
- - .
Calibration Certificate
Eguipment : SOUND LEVEL METER
Manufacturer ; RION
Madel ; NL~42/ Microphone UC-52 / Preamplifier NI1-24
Serial No.: 00572552 / 170384 / 72890 '
D No.: BKK_I'S0877
Condition As Found : GOOD
Customer : ALS LAEORATORY GROUP (THAILAND) CO., LTD. "/} - %

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

Location : - ) §
Ambient Temperature : (230 23) °C SURDWEY -k
Pressure : {1013 £3) kPa E
Relative Humidity : {500 %20 ) % EEEVED BY . 3
‘v i
Received Date : 11 OCTOBER 2022
Calibration Date : 25-26 OCTOBER 2022
Date of Tssue : 21 OCTOBER 2022

Calibrated by : Mathakarm Pisutpaisan
t.—-—"_l
Approved by : M Z
( Th'ma}\ul Petehurai

This ertificate is issucd in accordance with the requirements of ISO/JEC 17025 standard, may not be reproduced

other thar in full, exeept with the prior wrilten approval of the head of Calibration Labaratory.

QF-TS12-04-04-020665




SITHIPORN ASSQCIATES CG,LTD.
CALIBRATION LABORATORY

Continunation of Calibration Certificate

SITHIP2RN

Cert. No. @
Job Mo,
: 2offB

Pages

Calibration Procedure @ CP-AC-0]

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

ACL22244
VC65AC0090

‘The SI.M had tess to Acoustical and Blectrical signal tests of frequency weighting with Anechaic chamber and Reference

Standard Instruments,

Lor tesis results of each iterns were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Relerence Sinndard Instramenis &

Instrument Model Serial Mo, Cert, Mo,
Wavelonn Generator 332404 MY4R017G76 L1-0007-22
Wavelorm Generator 335118 MY52302742 EF-0008-22
Digital Multismeter 33461 A MYS53220104 EEL.BP. 040265
Digital Multimeter AM61A MYS3220076 EEL.BP. 0370265
Digitsl Multimeter 24461 A MY 6024273 BEL.BP. 05/0265
Programmable Attemsitor MAT-1070 62100114 Er-0o0%-22
Condenser Microphane 4150 2977900 AA-E3-22
Measuring Amplifier NA-42KAL RAS60495 AA-I005-22

Duee Date
(4-Feb-23
04-Feb-23
08-Feb-23
09-Feh-23
06-Feb-23
07-Feb-23
24-Feh-23
22-Feb-23

2. This result o calibration was found sceurate as shawn on date and place of calibraiion for this calibrates item only,

3. This certificate is traceable to the interaational system of unit taimained a1
3,1 Mational Institete of Metrology (Thailand)
3.2 Thailand wiitate of Scientific and Technological Research (TISTR)

b ES12-05-04-020064

SITHEP:IRIN . SITHIPORN ASSOCIATES CQO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.
Jab No,
Pages

.+ ACL22244
+ VOG5AC0090
: 3of8

Uncertainty | paximunr-permitted
Paramefer Pass Fail unceriainty of
(dB)
measurement (UB)
1. Absolute sensitivity v - 0.2 WA
2. Self-generated noise v - 0.2 NFA
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3
1000 iz v - 03
8000 Hz v - 0.3
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kliz v 0.3
For>4 kHz 1o 10kHz v - 0.3
For > 0 kilz fo 20 kHz -
3. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term slability v 0.1 01
7. Level linearity on the reference level range v - 0.2 R L
8. Level linearity including the level range control v . 0.2 A
9. Tone burst respanse v - 0.2 0.3
10, Peak C sound level v - 0.2 033
11. Qverioad indication v - 02 025
12. High level stability v - 0.1 0.1

QF-T812-84-04-0200664

5 AN -




SITHIPDRN  SITHIPORN ASSOCIATES CO,LTD. SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.

CALIBRATTON LABORATORY Teriates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22244 Cert. No. : ACL22244
Joh No. : VC6SAC0090 Job No., : VC55AC009¢
Pages @ 40f8 Pages : Sof8

4, Electrical siguat tests of frequency weightings
Result of eslibration : Weighting network response with relative to 1 kHz

1. Absolute sensitivity Frequenecy Deviation from various i‘ﬂ’.qt.lm-lc.gir weighting response curve {dB)
H : T Acceptance
Reference Measuzed Acceptance (Hz) Flat C-weight A-woight L - .P.
Acoustic Signal Value Deviation Limit L. Liwits
( dB ) ( dB) (_dB ) (dB) 63 0.0 0.0 0.0 o £2.0
93.9 (93.95) 939 00 0.3 125 0.0 o0 0.0 5
250 0.0 0.0 0.0 =15
2. Self-generated noise 00 00 o0 Wl =13
2.1 Normal test 1000 0.0 0.0 0.0 =[,0
2000 0.0 0.0 0.0 +2.0
7
Mcas;:::l )\ alue 4000 0.0 0.0 0.0 3.0
y . X 3 £5.0
14.8 2000 0.0 0.1 01

2.2 The microphane of the sound fevel meter was replaced by clectrical signal input device, %, Frequency and time weightiogs af 1 kHz

Frequency Measured value 5.1 Trequency weightings at | kHz
Weighting () Measured Deviated Acceptance
A - weight 1.6 Frequency Value Value Limits
C - weight 17.5 Weighting (dB} (dB) (dB)
Flat 233 A - weight 04.0 0.0 -
C = weight 9.0 0.0 {2
3. Acoustical signal lests of freguency weightings Flat 94,0 0.0 =02
Meler free-field acoustic response at & level of 84 dB
Frequency Deviation from various frequency weighting response curve {dB) 52 Time weighting at 1 kifz
{Hz) Elat C-weight A-weight Accf:pl-ancc Measured Deviated | Acceptance
Limits Frequency Value Value Limits
125 0.3 0.4 04 £33 Weighting (dB) (dB) (dB)
1000 -0.1 -0 -0.1 +1.0 Fast 94,0 0.0 -
8000 -1.7 -1.6 -1.6 +5.0 Slow 94.0 0.0 +0.1
Leq 94.0 0.0 *0.1
6. Long - feym stability
SLM Display { S1.M Display {| Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB ) (dB) (dB) (dB)
A - weight 94,0 94,0 0.0 +0.3

QF-TSI12-03-04-020603 QF-TS12-03-04-0206664
« ot m - o W -




SITHIPIRN SITHIPORN ASSOCIATES CO,LTD. SITHIPDRN SITHIPORN ASS0CIATES CO.,LTD.

CALIBRATION LABORATORY a CALIBRATTON LABORATORY
Continuation of Calibraton Certificate Continuation of Calibration Certificate
Cert. No, : ACL22244 Cert. No. : ACL22244
Joh Mo, : VCG5AC0090 Job No. : YC65ACHI%0
Pages : Gof8 Pages : Tof8
7. Level Hnearity on the reference level range §. Level linearity including the level range control
Anticipated Measured Deviated Acceplance Anticipated Measured Deviated Agceptance
Value Yalue Value Limits Range Valie Value Value Limits
{di3) (4B} (dB) (dB} (4B) (dB) (dB) (dB)
137.0 137.0 0.0 EXR] Aute 94.0 94.0 0.0 +1.]
136.0 136.0 0.2 =1t
1350 1350 LG =11 9. Tone burst respense
134.0 134.0 o0 =5t Time Tone burst Anticipated | Measured Deviated | Acceptance
133.0 i33.0 0.a R duration, Tb Cyzle Walue Value Valye Limits
132.0 132.0 0.0 +].4 Weighting {ms) (dB) (dB) (dB) (dB)
1310 131.0 0.6 %1 0.25 1 108.% 167.9 -0.1 1.5:-50 -
129.0 129.0 0.0 =il Fast 2 3 i17.0 1110 0.0 10525 |
124.0 1240 0.0 1Ll 200 800 134.0 134.0 0.0 1.0
119.0 119.0 0.0 x Ll Slow 2 ] 1088 108.0 0.0 15;-50 [,
1140 1140 0.0 LAl 200 806 127.6 127.6 00 sl A
109.0 1090 0.1 .l 0.25 H 99.0 98.9 -0.1 1.5;-5.0
1040 104,0 0.0 *1.1 SEL 2 8 168.0 148.0 0.6 £0;-25
954 £9.0 0.0 # 1.1 200 800 128.0 128.0 0.0 +].0
94,0 44,0 0.0 = 1.1
8O0 89.0 0.0 +1.]
B 940 0o 11 18 Peals C sound level
794 190 0.0 £1.1 Numaber of cycle Anticipated Measured Deviated Acceptance
740 7.0 0.4 =11 in Value Value, Ecepeak Value Limits
594 9.0 0.0 211 fest signal (aB) {B) {dB) (dB)
4.0 64.0 0.0 11 Continuous 133.0 133.0 0.0 -
9.4 9.0 0.0 1l One 136.4 135.7 0.7 3.0
54.0 54,0 0.0 +1.1
0 49.0 00 Ll Number of cycle Anticipated Measured Deviated Acceptance
434 e 0.0 21 in Value Value Value Limits
3240 390 00 ~11 test signal (diy (4B} (dB) (dB)
34.0 30 0.0 1.1 _—
W0 00 on oy F'cmlmnous 133.0 133.0 0.0 -
Posjtive haif cycle 1354 135.2 -0.2 2,0
29,0 20.0 0.0 =].1 .
Megative half cycle 1354 135.2 -0.2 42,0
28.0 28.1 18] # 1.1
27.0 27.1 Gl 4 1.1
26,0 26,1 ¢ =11
250 25.1 G.) =11

OF-TS12-04-G4-0.20664 QF+T5 1 2404020136064
5 7,
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SITHIPIRN. SITHIPORN ASSOCIATES CO,LTD.
T CALIBRATION ILABORATORY

Continuation of Calhibration Certificate

Cert. No. : ACL22244
Job No. : YCG65ACE090
Pages : Bof§

11, Overload indication

Measured value { dB } Deviated Acceptance
Positive Negative Valug Limils
one-half cycle | one-haif eycle (dB) {dB)
89.6 89,7 0.1 =15
12, High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting {dR) (dB) {dB} (dB}
A= weiglt 137.0 137.0 a0 0,3

The reporied uncertainly is based on a standard unceriainty multiplicd by coverage factor & = 2

or any value Fallowing ealealationproviding a lavel of confidence of approximaizly §5 %

e End of Calibration Certilieate i i e e

(JI-'—TS .I 2-04-04-112060064
= AL

SITHIPORN ASSOCIATES CO.L1D.
CALIBRATION LABORATORY

451.451/1 Sirinthorn Rd ,8angbumsu, Bangplud Bangkok 10700 THAILAKD.,
Tel.0-2435-8800 Fax.0-2433-1679 e-mailcal-center@sithiphom.com http:/fwwwasithiphom.com CAUGRATION 0334

Cerl. No. : ACL22232
Pages : 10f8

Calibration Certificate

Eguipment : SOUND LEVEL METER

Manufacturer : RION

Mode] : NL-42/ Microphone UC-52 / Preamplifier Ni-24

Serial No.: 00584982 / 157781 / 48096

1D No.: BKK_FS0925

Condition As Found : GQOD

Custonier @ ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATFHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOX, 10250 THATLAND.

Location : - - )ﬁ*wﬁ ,1. y)
Ambient Temperature : (230 3} °C WY ixo; ]
Pressure : (1013 3 ) kPa ! st ot
Relative Fumidity : ( 500 €30 ) % | (FPROVED BY sl O
Lo o M6 ol

Reesived Date : 03 OCTOBER 2022 PEAE CAL BATE v ™ o
Calibration Date : 18-19 OCTOBER 2022
Date of Issne : 20 OCTOBER 2022

Calibrated by = Nathakorn Pisutpaisan

Approved by : ; %’ N
¢

( Thanakul Petchurai )

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

offter than in full, except with the prior written approval of the head of Calibration Laboratary.

QF-TS12-04-04-620664




SITHIP-2RN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIP2RN SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22232
Job No. @ VCG5AC0088
frages : 20f8

Calibration Procedure : CP-AC-1

Calibration Method ;

This equipment was ealibrsled by based on IEC-61672-3 (201 3) Standard for sound level meter (SLM).

The S1.M had tests (¢ Acousticat and Clectrical signal tests of frequency weighting with Anechoic chamber and Reference
Stanclard Instruments.

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

Condition of this result of ealibrafion :

1. Reference Standard Instruments :

Instrument Maodel Serigl No, Cert, No, Dye Date
Waveform Generator 332100 MY43017076 EF-0007-22 04-Feb-23
Waveflorm Generalor 33518 MY 52302742 EF-0008-22 04-Feb-23
Digital Mulimeter 334614 MYS3220104 EEL,BP, 0440265 0%-Feb-23

Digital Multimeter 334610 MY53220076 EEL.BP, 03/0265  09-Feb-23
igital Mulimuter 34465 A MYAOH24273 EEL.BP. 050265  09-Feb-23
Programmalle Altenuator MAT-1070 621001 14 EM0009-22 07-Feb-23
Comnclenser Microphone 4180 77000 AA-1013-22 24-Feb-23
Measuring Amplifier NA-1ZKAI 34560495 AA-3005-22 22-Feb-23

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

3. Fhis cerrificate is iraceahte to the international system of unit maintained at:

2.1 Natienal Institute of Metrology (Fhailand).
3,2 Thailand Institute of $cienlific and Technological Research (TISTR).

QF TS 284040200061 Y,

Summary of Measurement Result :

Cert, No. 1 ACL22232
Job No. : VC65AC0088
Pages @ 3ol

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
«m measurement (dB)
1. Absolute sensitivity v - 0,2 NiA
2. Self-gencrated noise v - 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v . 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 ki 1o 10 kHz v - 0.3 0.7
For > 10 kliz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz + . 0.2 02
6. Long - term stability v . 01 61
7. Level linearity on the reference level range v - 0.2 0.3
8. Lavel lipearity ircluding the level range control v - 0.2 0.3
2. Tone burst response v - 0.2 0.3
10, Peale C sond level v - 0.2 0.35
11. Gverload indication v - 0.2 035
12. High level stability v . 0.0 0.4

QF-TS12-04-04-020054

7




SITHIPIRN . SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. Ma. : ACL22232
Joh No. : VC65AC0088
Pages : 40f8

Result of ealibration :

1. Ahsolute sensitivity

Referance Measured Acceptance
Acoustic Signal Value Deviatton Limit
(dB} {dB} (dB) (dB}
93.9 (93.95) 93.9 0.0 +0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
17.3

2.2 The microplione of the sound fevel nxeler was replaced by clecirical signal inpat device.

Erequency Measured value
Weighting (dB)
A~ weight 131
C - weight 19,0
Flat 24.7

3. Acoustical sigual tests of frequency weightings
Meter free-field acousfic respanse at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB}
(tiz) Flat C-weight A-weight Acc:f:pt.anuc
Limits
125 0.3 0.3 0.4 +1.5
1000 0.0 0.0 0.0 + 1.0
8000 -0.5 0.4 -0.4 5.0

QF-T8123-04-04-02006:3

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
CoonEee CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22232
Job No. : VCG5AC0088
Pages : 5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kiiz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz)} . R Acceptance
Flat C-weighl A-weight Limits
63 0.0 0.0 0.0 2.0
125 0.0 0.1 0.0 %1.5
250 0.0 0.0 0.0 +1,5
300 0.0 0.1 0.0 =1.5
1000 0.0 00 0.0 +].0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.1 0.0 =3.0
8000 0.0 0.1 0.1 5.0

5. Frequency and time welghtings at § kHz
3.1 Frequency weightings at | kHz

Measured Deviated Acceplance
Trequency Valye Value Limits
‘Weighting (dB} (dB) (dB)
A -weight 94,0 0.0 -
C - weight 94.0 0.0 *(.2
Flat 94,0 0.0 0.2

5.2 Time weighting at 1 kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) {dB) (dB)
Fast 05,0 0.0 -
Slow 94,0 0.0 £0.1
Leq 840 0.0 0.1

G. Long - {erm stability

SLM Display | SLM Display | Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (4B} (dB) (4B}
A - weight 94.0 94.1 0.1 +0.3

QF-TS12-04-04-020)6564 M’
7 Bkl




SITHIP:3RN. SITHIPORN ASSOCIATES CO,LTD. SITHIPORN SITHIPORIN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY T CALIBRATION LABORATORY
Continuation of Calihration Certificate Continaation of Calibration Certificate
Cert. No. : ACL22232 Cert. No. : ACL22232
Joh MNo. : VCG5ACG08B Joh No. : VC654C0088
Pages : 60f§ Pages @ 7of§
7. Level fineariy on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance Anticipated Measured Deviated Acceptance
Value Value Value Limits Range Valye Value Value Limits
(dB) (di) {dB) (dB} (dB) (dB) (dB) (dB)
1370 137.0 0.0 +1.1 Aute 94.0 94.0 0,0 EW]
1366 136.0 0.0 x1.1
1350 135.0 0.0 x1.1 9. Tone burst response
340 1340 0.0 #1. Time Tone burst Anticipated | Measued Deviated | Acceptance
1330 1330 0.0 £1.1 duration, Th Cycle Value Value Value | .Limits
132.0 112.0 0.0 1.1 Weighting (ms) (dB) (dB) (dB) . {dB)
1319 1310 0.0 *1.1 0.25 1 108.0 108.0 0.0 15350 |
1284 120.0 0.0 ®1.1 Fast 2 8 1176 117.0 0.0 10325
1244 1240 0.0 + 1 200 800 134.0 134.] 0.1 =10
190 9.1 0.1 21 ‘ 2 8 108.0 108.0 0.0 153450
L1440 4.0 00 1.1 Slow 200 800 1276 127.6 8.0
{008 1040 0.0 R 0.9% ] 99,0 0%.0 0.1
LA 164.) 0.1 11 SFL. 2 s 108.0 1080 0.0
99.0 99.0 0.0 1.1 200 800 128.0 125.0 0.0
94.0 94.0 0.9 = 1.1
9.0 80.0 .0 1.1
4.0 84.0 0.0 w11 10. Peak C sound Jevel
9.0 750 0‘{'} ] Muraber of cycle Anticipated Measured Deviated Acceplance
740 4.0 ou 1.1 in Value Value, Lopesk Value Limits
60.0 62.0 09 *11 1cst sigmal (6B} (dB) (dB) (dB)
4.0 4.0 00 *1.1 Confinuous 133.0 133.0 0.0 -
90 0.0 o4 £11 One 1364 135.6 -0.8 3.0
54,0 54.0 0.0 *1,1
424 450 0 Gkl Number of cycie Anticipated Measured Deviated Acceplance
44,1} 34.0 (L0 L1411 . ..
- w0 o0 r in Value Value Value Limits
. 39, | 1,
tesl signal qn d dB dB
4.0 4.0 0.0 EY = ‘c:gna (dB) (dB) (dB) (dB)
- Continuous 133.0 133.0 0.0 -
0.0 29.9 -0.1 & 1.} —
Postlivs half eycle 1354 135.1 (1.3 +2.0
29.0 28,0 -0.1 AL -
Megative hall cycle 135.4 135.1 0.3 +2.0
28.0 279 -0l = 1.0
206 269 0.1 +1,1
26.0 259 -0.1 =11
250 24,8 0.2 1.1

QF- S L2041 -1 0664 QF-TSi2-03-04-020604 ra
= Al 7 Rl
s ‘ -7




§ iTH i P) RN: SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ; ACL22232
Job No. : VCGSACH0RR
Pages  : Bof§

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirdnthern Rd, Bangbumry, Bangplud Bangkol 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mailical-center@sithiphormn.com http://wwwisithiphorn.com

CAUBRATION 0394

11, Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cyele | one-half cycle (dB) {dB)}
39.6 29.6 0.0 +1.5
12. High level stabifity
SLM Displey | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB}
A - weight 137.0 1370 0.0 +0.3

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

or any value following caleelntion.providing a Iavel of confidence of approximately 95 %

e End of Calibration Certificate

QF-T812-((4-020664

e ,ég,ffa .

Cert. No. : ACC22042
Pages : %of3

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Castomer :

Location :

Ambient Temperature :

Pressure ;
Relative Humidity ;

Received Date :
Calibration Date :
Date of Issuc :

Calibrated by :

Approved by :

SOUND CALIBRATO
RION

NC-74
34425567
BKX_F50618

GOOD

ALS LABORATORY GROUP (THAILAND} CO.,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUAN
BANGKOK, 10250 THAILAND.

(23023) °C

(1013 £3) kPa
(50.0 £20) %

30 NOVEMBER 2022
07 DECEMEER 2022
12 DECEMBER 202

athakorn - Pisulpaisan

YN

{ Thanakul Petchurai )

This certificate is issued in accordance with the requiresnents of ISOAEC 17625 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Catibration Laboratary.

QF-T812-04-04-020664




SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABCRATORY

Continuation of Calibration Certificate

Calibration Proceduyre ;

Calibration Method :

Cr-AC-03

This equipment was calibrated by based on 1RC-60942-2003 Standard,

The soumd pressure Jevel. fregquency and wat distortion of ihe sohnd'{:a'lihra!m:t\ram measured using the reference

microphons,

Condition of this result of calibration :

1. Reference Standard Instruments :

lustrument
‘Wavelorm Generator
[Jipieal Multimeter
Digital Multimeter
Digital Multimeter

Programmable Attcouator
Condenser Microplone

Measuring Amnplifier
Audio Analyzer

aodel
335118
33461A
334614
33461A
MAT-1070
4180
NA-42KAL
AVR-A300A

Serial Ne.
MY 52302742
MY33220i 04
MY53220076
MY 60024273

62100114

20771900

34560495
V74486069

Cerl. No. @ ACC2042
Joh No. : VCGEACH01S
Pages + 20f3

Cert. Mo,
EF-0008-22 .
EEL.BP. 0470265
FEL.BP. 03/0265
EEL.BP. 05/0265 -
EF-0609-22
AA-1013-22
AA-3005-22
EF-Q010-22

DueDate
“T04-Féb-23

22Teb-23
U G7Feb23

2, This resalt of calibration was found securate as shown on date and place of calibration for this calibrated-item only.

3. This certificnte is traceable to the intemational system of unil mainlained al ;

3.1 National Institute of Metrology {Thailand).

3.2 Thailand Institete of Scientitie and Yeehnological Rescarch (TISTR).

QIF-TS) 204040200604

A

§ H’H FPARN. SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

EE

Result of calthration :

=2IREE AP LeldsthAtion .

1. Sound pressare level

Cert. No,
Job No.

Pages

Specified sound Measured
pressure level valug
(4B} (dB)
94 94.05
2. Frequency
Specified Measurad Pevialed
Frequency value value Uncertainty
(Hz} (tiz} {%) %)
1000 1003.7 0.4 0.1
3. Total distortion
Measured value { % ) Uncertainty { % } T'gjle'féaice :.l'imit.'(- %
170 0.10.... e

The reported uneertainty is based on a standard wiieériai

wultiplicd by coverape faclor A — 2

or any vaiue following caleulation,providing a lavel of confidence of approsimately 95 %

QF-TS12-04-03-020664

End of Calibration Certificate

7 Al




SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangburmry, Bangplud Bangkok 16700 THAILAND. usc—[-‘ns:?o
Tel0-2435-8800 Fax0-2433-1679 e-mail:cal-center@sithiphorncom hitp://vawwsithiphorm.com CALIBRATION 2354

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
MmO CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23051
Pages : Tof8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

D No.:

Condition As Found :

Custoner :

Location

Amblent Temperature :
Pressure :

Retative Humidity :

Received Date :
Calibration Date =
Date of Issue:

Calibrated by :

SOUND LEVEL METER

RION

NE-42/ Microphone UC-52 / Preamplifier NIi-24
00206513 /179115 /87522

BKE_FS0970

GOOD

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

(230 43) °C
(1013 £3) kPa
( 500 £20) %

17 JANUARY 2023
19-20 JANUARY 2023
23 JANUARY 2023

Nathakemn Pisuipaisan

Approved by : / //@v

{ Thanakul Peichurai

This vertificate i issued in accordance with the reqoirements of ISOALEC 17023 standard, may not be reproduced

other than in full, except with the prior written approval ol ihe head of Calibration Labaratory.

QFT812-04-04-020664

Cert. No. : ACL23051
Job No. : VCG66ACHIZAE

Pages : 20f8
Calibration Precedure : CP-AC-0t
Calibration Method : 5
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for. soumﬂcvcl meter (SLM).

The SL.M had tests to Acoustical and Electrical signal tests of ﬁ‘equen welghuug ith-Anechoic chamber and Reference
Standard Instrumens. o .

For tesls results of each items were made by observation of each ln'sl'rumea_ls. displ :_q'{:_:ind alsowl SLM'S display.

Condition of this result of calibration :
I, Reference Standard Instruments :

Instrirment Model Serial No,
‘Waveform Generator 332104 MY48017G76
‘Waveform Generator 33511B MY52302742
Digital Muliimeter 33461A MY53220104
Digital Mullimeter 33461A MY53220076
Digital Multimeter 34461A MYa0024273
Programmable Attenusator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-4ZH Al 34560495

2. This result of calibration was found accurate as shown on date and place of calibration for ti_1i5: call
3. This certificate is iaceable to the intemational system of unii maintained at : :
3.1 Natjonal Institute of Metrology (Thailand). : -
3.2 Thailand Instifute of Seientific and Technatogical Reséarch (ISTR). -

QF-TS13-04-04-0200664

72 LA




SITHIP QRN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Swnmmary of Measurement Resuld @

Cert. No. : ACL23051
Job No. : VCARACHZE
Tages : 3ofB

Uneortainty Maximun-permitted
Parameler Pass: | Fail uncertsinty of
{dB)
micaserement {dB)
1. Absolute sensitivity v - a2 WA
2. Self-generaled noise v - 0.2 NIA
3. Acoustical signal teste of frequency weightings
125 Hz v - 0.3 06
1000 Hz v 0.3 0.6
3000 Hz v 0.3 07
4. Elecirical <ignal tests of frequency weightings e
For 10 Hz 10 4 KT. v - 0.3 06 .
For ~ 4 kHz to 10 kilz v 03 07 -
For = 10K (40 20 kM2 - - - Lo
5. Frequency and fime weightings at 1 kilz v - 0.2 02
6, Long - ferm stability v 0.F 0.
7. Level lincarity an the reference level range v 0.2 03
8. Level lincarily including the Ievel range control v 0.2 0.3:
9. Tonc burst response v - 0.2 B3
14, Peak C sound Tevel v - 7.2 0.35
11. Overload indication v - 02 0.25
12. High level stability v . 0.1 0.1

OF-TSi2-14-05-026664

,7:/-?#@-*

SITHIPDRN, SITHIPORN ASSOCIATES CO,LTD.
Pt CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23051
Job No. : VC66AC0026
I'ages : 40of8

Result of calibration :

I. Absolute sensitivity
Reference Measy Acceptance
Acoustic Sipnal Valu it
(dB) (dB) (AR
93.9 (93.95) 93.9 TR

1. Self-generated noise
2.1 Nornmal test

Measured Value
{dB)
14,6

2.2 The microphone of the sound fevel meter was repluced by elecirical sipnal

Frequency Measured vahe
Weighting (dB)
A~ weight 10.8
C - weight 16.8
Flat 227

3. Acoustical signal tests of frequency weightings
Meter free~ficld acoustic response at  level ofi§

Frequency Deviation from, various sighting response curve (dB)
{Hz) Flat C-waight : Acecptance
I . Limits
125 0.1 0.2 0.2 = 1.5
1000 0.0 0.0 0.0 1.0
3000 0.4 0.3 -0.3 3.0

QF-T312-(H-64-02060:1

-




SITHIPDRN: SITHIPORN ASSOCIATES CO,LTD. SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.

f

CALIBRATION LABORATORY e CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL23051 . Cert. No. : ACL23051
Joh No. : VIC66AC0026 Job No. : VU66AC0026
Pages : 50f8 Pages : 6of8
4. Electrical sigual ests of frequency weightings 7. Level linearity on the reference Jevel range

Weighting network response with relative to 1 kHz, Anticipated ‘Moastred Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value imi
Ilz T Acceptance (dB) (dB)
(iz) Flat C-weight A-weight : .p_
Limits 137.0 137.0
63 0.0 0.0 e 2.0 136.0 136.0
125 0.0 0.0 0.0 .5 135.0 135.0
250 0.0 0.0 &0 x5 134.0 134.0
500 0.0 0.1 0.0 1.5 . 133.0 133.0
1000 0.0 0.0 0.0 +1.0 ) 132.0 132.0
2000 0.0 0. 0.0 42.0 O 1310 131.0
41K 00 0.0 0.0 #3.0 B SN 129.0 129.0
5000 0.0 0.1 0.1 5.0 e 124,0 124.0
B 119.0 119.0
. i . 114.0 114.0
5. Frequency and time weighfings at 1 kHz 1080 109.0
5.1 Frequency weiglitings at 1 kHz 104.0 104.0
Measured Deviated | Acceplance $9.0 95.0
Frequency Value Value Limits 94.0 94.0
Weighting (dB) (dB} (dB) 89.0 89.0
A - weight 94,0 0.0 - 84.0 84.0
C - weight 94,0 .0 ={0.2 79.0 79.0
Flat 94.0 0.0 +0.2 74.0 74.0
. 69.0 69.0
5.2 Time weighting at T kHz 64.0 4.0
Measured Daoviated Acceptance 9.0 39.0
Frequency Valye Value Limits 540 34.0
Weighting (dB) (dB) (am) 49,0 49,0
Fast 94.0 0.0 . : 44.0 4.0
Show 940 0.0 +0.1 39.0 39.0
Leg 94.0 0.0 £0.1 340 34.0
30.0 30.0
6. Long - term stability 20 29.0
28.0 28.0
ST.M Display | SLM Display | Deviated Accepiance
S o 27.0 27.1
fequency at initjal at final Valve Limits
Weighting {dB) (4n) (dB) (dn) 26.0 26.%
25,0 251
A~ weighi 24,0 94.0 0.0 0.3
QF-TS12-04-G4-03{H061 QF-TS1 204040120664

=0 B h i -




SITHIP RN  SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPSZRN - SITHIPORN ASSOCIATES CO.,LTID.
S CALIBRATION LABORATORY

Continuation of Calibration Cevtificate

Cert. No. : ACL23051
Job No. 1 VCG6AC0026
Pages : Tol§

8. Level fincarity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Vaolue Value Limits
(dB) {dn) . (dBY (dB)
Aulo 940 94,0 00 £1.1
9. Tone burst response
Time Tone burst Anticipated Measurad Daviated Acceplance
duration, Th Cyele Value Value Value Limits
Weiphting (ms) (dRB) (di3) (dB) {dB)
0.25 1 080 079 -(L1 1.54-5.0
Fast 2 ] HTAL e {0 1.0;-2.5
200 806 134,00 134.1 .1 =10
Slaw 2 b 163.0 168.0 0.0 1.5:-5.0
200 04 1276 127.6 0.¢ %[0
.25 1 040 98.9 -0.1 1.5:-3.0
SEL 2 H 105.0 108.0 0.0 t.0;-25
200 K00 128.0 128.1 0.1 410
10. Peal C spund level
Number of cycle Aaticipated | Measured Deviated  { Accepiance
in Value Value, Lepeak Vatue Limits
tes? signal (i3} (dix) (i3} (dB}
Condinunus 1330 133.0 0.0 -
One 136.4 115.6 -4 =30
Number of cycle Anticipated | Meoasured Deviated | Acceptance
in Value Value Value Limits
lest sipnal (dB) {dB) {dB)} {dB)
Cuntinuous 132.0 133.0 0.0 -
Powitive half cyele 1334 135.2 -0.2 2.0
Negative half eyele 135.4 135.2 0.2 =20
QF-TS$X-04-14-020664
7é/

Cert. No. ¢ ACL23051
Joh Na. @ VC66AC0026
Pages : 3ol

11, Overload indication

Measured vatue ( dB )

Positive Negative

cne-halfeyele | one-half cyele
85.6 89.6

2. High level stability

SLM Display | SLM Display Deviated Adcept
Frequency at initial at final Value
Weighling (dB) {di) (4B}
A -weight 137.0 137.6 0.0

The reperted uncertainly is based on a staxlard uacerainty multiplied by coverage:fin

ar any value following caleulation providing a lavel of confidence of approxiniafgt

e End of Calibration Certificate e

QF-TS12-04-14-020663

S AR




CERTIFICATE OF CALIBRATION

FOR

MREIENCLAFHRE : MIBRATION METER

ALANTIFACTUREH : YIBROCK

MODEL FFYPE P Vo

SFREAE NG : H22I B _FRORST]

CEHY, NOL . IS1GNGH3

SO CONTROL, NO, B 231229131218
CLSTOMER AES EABHIATORY GROUP (THALLAND)COLLTH.

L FHIVT PITAN VK AN S0 PHSTEIEANAR AN R

RIAWAENG PEATTILANAKAN, KEET SUAN LU AGOEYNGROGR 0250, TH ML AND
DA OF RECRIVED 2 29 Pecomber 2022 NATE OF ISSUED 1 95 Junuary 2023

Rrport al valilantian s veing st not bie tuken in parl, kaeept eomplele, Witlaai the spprossl of the Calitication Laberazory e, il

Calibrasted By @ Suwit Plisanbusabong
Calibration Engineer

i roea)

&

Approved By Mangkol Yrtstoonorn

Autbrosived Signatory

05 January 2025

1 Biv 4 alifirndinn Cerilicane dornmzris the treceabilliv fo natinas! dandazds, shivh reafise the anisy o wensurement sacearding to

the Tutvinativeat Sastens ol Vnits (51}

Corfifleate No, QI2IRE2EL

TR 32

i § ol 3

CALIBRATION EABORATORY €O, LTD.

AR Y T O R SR ol 5o aciT Lo Bengeh 10200

v . % P FURNUE RS SR L

REPORT OF CALIBRATION

FOR

NOMENCLATUHRE : VIBRATION MHITER
AANUFACTUHRER : VIBROCK
VIQDELFEYPE : vont

SERIAL N{L : ES22IBIIK_FS0R57]

DATE OF CALIBRATION : U Japaury 2023

ENVERONMENT CONDITIONS @

Femperndurye 3 k3 1) “t Rrlaiive Homidily © (5] £ 15ttt
PROCELURE USED -

Vs astrumint wa calibraed undes procedute Ko CLO-CPEE-08 hased an 1502 16063-21 45 calibration gandelue
e waliliation was pecRarmed fy ting Digied Mtmeter, Bigh Resoluton Progesmunalde Times Coler.
Accelervmier ant dMensuginge Anplilier winel manstained by dw Calibition Labomtony Co. 14d
REFERENCE STANDARD USED

U ikl Mugitineier, Agilent Technodogics Mudel 33405 A SN US3604RW,

2. g Resolution Progisssiabile Taner-Cesmier, Philips Mostel PRBARGES S SMO0FI0L

3, Acweleremeter with Mensuring Snsplifior, Drirel & Kioor Mudel 8305, 2825 570 307018, 08K,
TRACEABILITY @

T Tl puestsnreans s 12

el o Intemational System of Umte 151D, gl Kot instinge of Metralvgy 4 Tiaitand)
Corfiente S, [<E-G180-22, Dug ate 18 Seprembar 2003
. Lhe senshrements ar imiessble t Tiemational Sysiene of s 510 through Avsomitiical Radic of Thailusd Ll
Casititigate S UT-0001 22, Prae e 22 Febroany 2023

3 I he menstrerents are trweeable 1o Innemvational S5 stem of Soits (511 throwgh Nationad instivare o0 Mtiology Thailual)
Cenilvote No. AV-D009-22, Pae Dore 72 June 223,

UNCERTAIRNTY

I mepimred expamndud aseceinty of measunement i stated as e snland uneerlpivly of muessuriment siliplivd

Ty she coverige Feewor & = 2080 which fer o noral diztibuion comespnds o a coverage peubabiliiy ol approsimntely 45 %5

11 I Been exaluzzed saeemding e the "Evaliaon of e Useertainty of Measurentent in Lafibasion (EA-202 M:2H217

erlilicate No, Q22131211

F3-011-0440%-12 paee 2ol 3




N . P 1 o
CALIBRATION LABORATORY COLLID. ... Plmber ¥, |
i P i SRR P0-11.18.55 S0i Prasedt Romvist 2D Yeak 4, Pravent Mongict R . Ladphran, Gangbal: 10200 .—dﬁ :
” ) L r vt i ] :_' Tel, 02-878-03553-4 Fax P2-O7C-2672  wewgalbbomiorycon  Emgilsalodicallaboaliey com et Vi1 By ‘:ﬁ\ & L
! i
i iin f
CERTIFICATE OF CALIBRATION
CONI LEON OF CNIRRATION TTEM GO
MEASTIRESENS . RESHLTS 0 (% Y withons adjustreent () adiastnent
CALIBRATION DLATA FOR
WOCET ERY IO KBS
X o " NOMENCLATURE H VIBRATION METER
EoF SB Rk 1 D0 Readms Lot ERTTRUIRYEY
Mk .
¢ frequern 1 fus Vi) (a1 F et e ) MANUFACTURER H VIBROCK
| Lot |1 148 i Qb Ut [ MODEL/TYPE : Va0l
M Vit s 1] I -1 2o [ SERIAL NO. H 1617 [BKK_F50855]
' - m e o o CLID. NO ¢ 25130427
"
“ thtt 11 Gt it L ne
S - - - o JOB CONTROL NO. : 22051 2048093
- Inft |4 i ren [ERD e
T tat i IETH i i 14 CUSTOMER ALS LABORATORY GROUP (THAILAND) CO., L'TD.
104 PHATTHANAKAN 40, PHATTHEANAKAN RD.,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, BANGKOK 10250, THAILAND
DATE QF RECEIVED : 12 May 2022 DATE OF (SSUET : 18 May 2022
Report of talibratiza sereening must nol be faken i pard, Escept Withont the apg | of the Calibracion L ¥ Co, LA,
Thioscpect bovalid For the gtye wEsted davrgnmend . ook Caulibrated B}’ H Suwvit Phu:\nbusahoug
Calibrarion Engineer
Appraved By : Mongkol Yotsoontom
fard of  evlificnfe $0s Authotized Signatory
18 May 2022
Thig Calibration Certificate documents the ility te natisnal which realize the units of mcanwreinent according Lo
the Internallonzl System of Units {S1)
Cortiteate or QIEIRI2HL
e Certificate No. Q22048693
Py gyt e ol
Fa-011-04/01-12 page fof 3 .
ek
m(!u.,a.l.miiu;




CALIRRATION LABORATORY Lo, LTD.

210-11.18,55 ot Pranor Manukit 28 Yok 4, Pestert Mamidiit R Loulpheao, Bangkob 10239
Tel 02-3780353-4 Fax 025782672  wwwcal-aborstonveor -l sale-Foablabaratoey con

CLC

Accraditod
InAG ) Tense

REPORT OF CALIBRATION
FOR

CALIBRATION LABORATORY CO.LTD.

210-11.14. 55 Soi Prasan Manuilt 29 Yeak 4, Pasert Manukit Rel. Ladpheac. Banghok 10230
Tel. 62-578-0353-4 Fax: Q2-573-2572  vwwwGablabordory.com  E-masaledicatzboatory.com

L

Arcreditod
MOSIRE 1TOUT

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : (X ) without adjustment () adjustment
CALIBRATION DATA

NOMENCLATURE VIBRATION METER
MANUFACTURER VIBROCK

MODEL / TYPE : V901

SERIAL NO. 1617 [BKK_FS0855]
DATE OF CALIBRATION 16 May 2012

ENVIRONMENT CONDITIONS :
@i’

‘Temperature : Relative Humidity = (53 + 15) %RH
PROCEDURE USED :

"I'his instrument was ealibrated under procedire No. CLC-CPEE-08 based on IS0 16063-21 as calibration guidefine.
The calibeation was performed hy using Digital Multimeter, High Resolution Programmable Timer/Counter

and Portable Vibmtion Calibrator which maintained by the Calibration Laberatory Co., Ltd,
REFERENCE STANDARD USED :

E. Digital Mullimetler, Hewlett Packard Medel 34401 A SN, 3146A75935.

2, Righ Resolution Programmable Timer/Counter, Philips Model PM6630B S/N. SM607101.
3. Perlable Vibration Calibrator, Tlie Modal Shop Model 9110D S/, 11424,

TRACEABILITY :

1, Fhe measurements acc traccable 1o Intemational System of Units {SI), through National instinue of Metrolagy (Thailand)
Lertificate No. EE-0112-21, Due Date 26 October 2032,

2. The measuremnents are traceable to International System of Units (81}, through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0001/22, Due Date 22 February 2023,

3. The measurements are traceable to Intemational Systes of Units {81), through The Madal Shop, Inc.

Certificate No. 264%.0F, Duc Date 10 November 2022,

UNCERTAINTY :
The reported expanded uncerainty of measurcment is stated as the standard vncertainty of measurement multiplied
fy the coverage ctor k = 2,00 whicls for a norma) distribution corresponds to a coverage probability of approximately 95 %.

Tt has been evatuated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificats No, Q22048093

F3-011-04/01-F% page2ef 3

45
o

-.
)

1)

saberatibiration

ACCELERATION RESULT
Test point STD Reading | DUC Reading Carrectipn Urcertainty
(z) ( freguency ) Mode {z) (g) (g) +(%ofrdg.)

1 160 F1z 109 1.02 -0.02 12

2 160 Hz 200 210 -0.i¢ 1.0

4 160 Hz 400 4.14 -0.14 0.9

ms

6 L60 Hz 6.00 618 -0.18 09

8 160 He 8.00 8.24 -0.24 0.9

10 160 H7 10.0 a3 -03 1.0

This report is valid for the above stated instrument/s only.
#4# End of Certlficate Ht#

Certificate No. Q22048093
F3-011-04/01-12 page3of 3

srecloeatitnation




CALIBRATION LARORATORY COLLID. o

DEWEL AR S e M@ 30y oL A

b Bt Til L sdpiuan, Bonagded 102540 f

InF RIBTAHERA kgt Dbt S wwwera-sherals oom Uarneena 3

AatoneIen L

DATE OF RECEFVEL ;

31 January 2023

g
Arererited ! [
A st Gt paTT |
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER VIBROCK
MOBDEL /! TYPE 901
SERIAL NO. 1852[BKI_FS0358]
CLID. NO. 251700179
JOB CONTROL NO. 2301310410361
CUSTOMER ALS LABORATORY GROUP (THAILAND) CQ., LTD.

14 PEATTHANAKAN 40, PITATTHANANAN Ri),

KHWAENG PHATTHANAKAN, KHET SUAN LUANG, BARGKOR 10250, THAILAND

BATE OF ISSUED : 03 February 2023

Repnst af calibration sereening aust ot ke tahen in part. Except complete. Withoul the approaval of the Calibratios Laboratory Co., LA,

Cadibrated By :

Approved By :

Suwit Phuanbusabong

Calibration Engincer

o

Mongkol Yotsoontom

Authorized Signatory
03 February 2023

This Calibratioe Cerlificale documeniy the traceabilily to eatienal standards, which realfze the uaiis of measurenient acenrding lo

Certificaie Mo, Q23010361

F3-BE1-94001412

the Internatigual Systers of Linits (54)

paze | of 3

CALIBRATION LasorATORY CO.,LTDB.
2A06 11 W 5D S0l Pravesl Monokdl 29 Yaek 4, Miasert Manokdl R | sdptieso, Baogiok 10220
Teb 02-878-0353-1 Faor 02-578-2672  u

shiaboratory eon E-mpdsalgrcakiabaealany oo

LN

Anoradied
(RS IS

REPORT OF CALIBRATION
FOR

NOMEMNCLATURE VIBRATION METER
MANUFACTURER VIBROCK
MODEL/TYPE : 281

SERIAL NO. E852[BKK _FS0858]

DATE OF CALIBRATION 0f February 2023

ENVIRONMENT CONDITIONS :

Temperature : {ZJi 1) °c Reiative Humidity : (:’vﬁi 15} %sRH

PROCEDURE LUSED :
This instrument veas calibrated under procedure No. CLC-CPEE-G8 based on 180 16063-21 a« calibration guidefine.
“The calibration was performed by ugsing Digial Mukineter, High Resolution Programmable Timed'Counicr,

Aceeloromicter and Measuring Aspiilier which mainained by ihe Calibration Laboralory Co., Lad.

REFERENCE STANDARD USED :

1. Digitel Muldmeter, Agilent Techuologics Model 34401 A SN, LISI6044680.

. High Resolution Programmable TimerCounter, Philips Model PMGG5IB SN, SM607101.

3, Accelerometer with Measuring Amiplifier, Brugl & Kjaer Model 8505, 2325 S/N. 197018, 243498k,

TRACEABILITY :

1. The measerements aze traceable to Intenzatianal System of Unita (81), through National Instiune of Mettology (Thailand)
Certificate No. £EE-8100-22, Due Date 15 Scplembar 2023,

1. The measurcnients asc (raceable to Intemational System of Units (S1), through Adunautical Radio of Thailand Lid.
Cerlificate Mo, ¢7-0061/22, Due Date 22 February 2023.

1. 'The measurements aze aceable to Intemational Systear of Units (81), throual National Institute o Metrelogy (Shailand)

Cerificate Mo, AV-D009-22, Due Date 22 funa 2023,

HUNCERTAINTY :
The reported exparded uncertatnty of measurcment ss stated as the standard unceniainty of measyrement omltiplied
by the covernge factor &= 2,00 which for & normal distribution carresponds o a coverage probability of appraximately 95 5.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4A4Z M:2001)"

Cortificade Mo, Q23010361
F3-011-04/01-12 puge ol }

srelocalbmtinn




CALIBRATION LaBoRAaTORY CO.LTD.

2HR-19,14,55 Soi Prassst Kamit 20 Yack 4, Prasorl Manukil Re . Ladakena. Banghok 10236

CALIBRATION LABORATORY CO.LTD. 77

2/10-11.44,55 Soi Prasen Monukit 29 Yeak 4, Praser Manukit Rd., Ladphrao, Eanglol: 10230

cLC T DLSTRUE3A Fav 02 5750670 eamvcabbostoeoin  Enabsalssioablatiestory com Tol, 02-570-03504 Fax 025732672  vanecabiabyagycon  Emalsaledcatabowtoycon ?E;\.PFRO\’ED BY
CEC 4
p\l\;!;rtd:!!: Actreaited ‘.1 % / !2
s iwarte 170% i 9
b oL pate L2 0 T 1183

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustment { ) adjustment

CERTIFICATE OF CALIBRATION

CALIBRATION DATA
ACCELERATION RESULT FOR
Test pai - ading ; etai
cst point Mode STD Reading | DUC Reiding | Correclion Uncerainty NOMENCLATURE . VIRRATION METER
(u) ( freg ) {x (g) (g £ (%afrdy, )
£ ey L) £ ¢ i MANUFACTURER :  VIBROCK
| 160 11z 100 1i6 016 12
MODEL / TYFE i Vo0l
2 160 11z 200 216 0.16 10
] P o - on . SERIAL NO. ;1618 [BKK_FS0856]
mes n
o 160 [ 6.00 640 -0.40 0.9 CLID. NO. ¢ 25130428
i 160 Hz £.00 5,45 048 0.9 JOB CONTROL NO. : 220524052251
10 160 11z 100 10.6 -6 16
CUSTOMER : ALS LABORATORY GROUP (THAILAND} CO., LTD.

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

DATE OF RECEIVED : 24 May 2022 DIATE OF ISSUED : 27 May 2022
Report of calibration seeeening must nat be taken in part. Excep! complete, Without the approval of the Cxlibrution Lab ¥ Co. Lud,
This report is valid for the abave stated instrument/s nnly.
Calibrated By : Suwit Phuanbusabong
Calibration Engincer
4 End of Certifiente ### Approved By @ Mongkol Yotsgontorn
Authorized Signatory

27 May 2022

This Catibration Certificate documents the (raceability 1o nationa! standards, which realize the units of messurement aceording to

ihe Internstionol Sxstem of Unlis (51}

Cerlificate No. (23010361 Certificate No. Q12052251
F3- R 7 [ k]
FA-003-4401-12 page 3 o F3-011-04/05-12 page Lof 3

wclecahbratton




CALIBRATION TARORATORY (0., LTI

it 20 e 4 Precen Moeoitd R dplan Banakes, 10230

PN, 19,55 Sor Praced ey

el 02-078- 03554 Fan 9205702572 wowes Wlociny oo Elgade s
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aAncredited
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REPORT OF CALIBRATION
FOR

NOMEMNCLATURE VIBRATION METER

MANUFACTURER VIBROCK
MODEL/TYPE : Voo
SERIAL NO. 1618 [BKK _TS0356]

DATE OF CALIBRATION 25 May 2022

ENVIRONMENT CONDITIONS

Temperature wmt Relative Humidity : (55 15) % RH

FPROCEDURE USED :

This instrnnent was calibrated wader procedure Mo, CLC-CPEE-0B based on 150 16063-21 a5 calibmtion guideline.
The catibzation was perfermed by wsing Digital Multimeter, High Reselution Programanable Tinen/Counter

and Fortable Vibration Calibrator which maintained by the Culibration Laboratory Co.. Ll

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilant Techiolopies Mode) 344014 SN, US36044686

2. ligh Resolution Programmalic Timer/Coonter, Philips Model PMGGRIB S/N. SM607101L

3. Portable Vibration Calibrator, The Modal Shop Medel 93100 5/9, 11424

TRACEABILITY :

t. The measurcments are baceable t International System of Unirs (1), through Nationat Institute of Metrglogy (Thailend)
Cealtificnie No. EE-G070-21, Due Date 23 July 2622,

2. The measurements are Imsceable te Jntemational System of Units (81), through Acronawticat Radio of Thailand Lid.
Cerificate No. 67-0001/22, Due Date 22 February 2023,

3. "[he measurements are waceable 1o Intematioral Systom of Units (52}, through The Modat Shop, inc.

Certificate Mo. 2649.0(, Dug Date 10 November 2022

UNCERTAINTY
The reporied expanded uncerlainty of mcasuiement is stived as the slandard unesrtainty of measurement muluphed
by the coverage factor k = 2.00 which for a normal distiibution correspords to a coverage probability of approximarcly 95 %.

ft has been cvaluated seeording to the "Evaluation of the Uncerfainty of Measurcment in Calibrtion (BA-4/G2 M:2021)"

Certificate No. Q2205225
FI-011-04/04-E2 page 2of 3
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CALIBRATION LABORATORY CO.,LTD.

2H0-11.14.35 Boi Prosor] Meumikil 29 Yeak 4, Praserdt Manokil . Ladphiean, Bangkok 10273

Tek 02-576-0352-4 Fux. 02-578-2672  wowicaaboraivresom  E-malsalebrabaisndony.con

L

Accredited
[EEFRET DR

CONDITION OF CALIBRATION ITEM ; GOOD
MEASUREMENT RESULTS: ( X} without adjustment { ) adjustmeni
CALIBRATION DATA

ACCELERATION RESULT
‘T'est point STD Reading | DUC Reading Cormection Uncestainty
(g) { frequency ) Mode (e (g {g) T {%ofrdg.)
i 160 Hz 1.60 106 -0.06 L3
2 160 Iz 300 208 -0.08 Lo
4 16011z 4006 404 «0.04 G.9
mis
G 160 11z 606 596 +0.04 09
8 160 Hz (e ] N +0.09 09
(1] 160 Hz 10.0¢ +B6 +0.14 09

This report is vulid for the above stated izstrument/s oniy.

#8 Find of Certificate #44

Certificate No. Q22052258
F3-011-04101-12

page3of' 3
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CALIBRATION LABORATORY C0.,LTD.

2110-11,14,55 Sol Prassr Manwkil 23 Yaek 4, Praser Manubll Rd., Ladphrao. Banghok 10230

.,
R

4

. TN
Tel 02-578-0353-4 Fax: G2-578-2672  wetesatbbtatoy.com  E-maftssfe@eal liboratery ton {'/,'!//r_\:\\\.‘a} Ay
CLC Pl D
Accredlled ACOM M4

ImasTE vroas

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER H YIBROCK

MODEL /TYPE : Voo

SERIAL NO. 3 2342

CLID. NO, ! 252200819

JOB CONTROL NO. : 230314028551

CUSTOMER OKLA TESTING & CONSULTING SERVICE CO., LTD.
61/35-36, 3RD FLOOR, PHETKASEM 7/1 RD., WATTHAPRA,
BANGKOKYAL BANGKOK 10600 THAILAND

DATE OF ISSUED : 16 March 2023

DATE OF RECEIVED : 14 March 2023

Report of caifbration screening must not be (aken in part. Except compiete, Withaut the approval of the Calibratien Eaberatory Co., Ltd.

Calibrated By : Sawra Thongtirat
Calibration Engincer

Approved By : Mongkol Yotsoontorn
Authotized Signatory

16 March 2023
‘This Calibratlor Certlficate documents the traceabllity to natlanal standards, which reafize the units of smeasurement zccording (o

{he Internalional System of Units {S1)

Certificate No, Q23028551
F3-011-04/01-12 page 1 of 3

roanG 1voed
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CALIBRATION LABORATORY CO,LTD. &

RN
2/10-11,14,55 Soi Prasert Manuklt 28 Yaek 4. Praserl Manuki Rel. Ladpheao, Sangkok 10230 ib’/i\%& ;
Tol, 02-578-0353-4 Fax: 02-5767677  wiwwgablaboraloy.com  E-matisalefjcatiaboralory.com ";_,/4':\“';\“ P ] i
CLC TN g !
ACRY- 354

Accrediled

REPORT OF CALIBRATION
FOR

NOMENCLATURE . VIBRATION METER
MANUFACTURER . VIBROCK g
MODEL / TYPE : V9000 "
SERIAL NO. ;234 s
DATE OF CALIBRATION : 15 March 2023

ENVIRONMENT CONDITIONS :
Temperatare © @in’e Relative Humidity + (55 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 1606321 s calibmlion guideline.
The calibration was pesformed by using Digital Multimeter, Universal Counter, Aceclerometer and Measuring

Amplifier which maintained by the Calibmtion Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technotogics Moded 34401 A SN, US36044 685,

2. Universal Counter, HP Modcl 5315A S/N. 2448A 13042,

1. Accelerometer with Measuring Amplifier, Bruel & Kiacr Model 3305, 2525 S/N, 397018, 2434988,

TRACEABILITY :
1. The measurements ace fraceable to Intemational System of Units (51), through National knstitute of Mevology (Fhailand)

Centificate No, EE-0100-22, Due Date |5 September 2023,
2.The arc ble to ioral System of Units (51), through Acrenautical Radio of Thailand Lid.

Certificate No. 07-0075/22, Due Date 27 July 2023,
3.The are ble ta | ional System of Units ($1), through National Enstitute of Metrology (Thailand}

Certificate No. A¥-0009-22, Dus Date 22 June 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard e inty of went mullip

Vo

by the coverage factor & = 2,00 which for 2 normal distribution corresponds ta a coverage probability of approximately 95 %.

1t has bean evaluated aceording to the "Evaluation of the Uncertainty of Measurement in Calibration (TA-4/02 M:2022)"

Certificate No. Q23028551
F3-011-04/01-12 page2of 3
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CALIBRATION LABORATORY C0., LTD.

21B-11.34.55 Sor Peasenl Manukit 20 Yaek 4, Praserd Sannki Rl Ladptuaa Bangiok 10230

Trs, 02-578-03534 Fax; 02-570:2672  vavw cataboatorg oo E-mar sy'eoatiaboralony ¢om
[N Mg

(E—{ AEON 2814

Avcredlted
inore 1raan
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS ; { X)) without adjustinent () zdjustatent
CALIBRATION DATA

YELOCITY RESULT
Test point STD Reading | DUC Reading Correction Unceriainty
{mm/s ) { frequency ) Mode (s ) {nunfs ) {mm/s ) + (% ofcdg. )
10 16011z 10.00 0,97 +0.03 18
20 160 Hz 2000 12.90 10,10 [.8
40 160 Hz 40.04 38.50 +1.50 1.0
peak
60 160 Hz 60.00 3735 2,25 1.6
R0 160 Hz 80.60 17.23 +2.77 Lo
L0 160Hz2 100.0¢ 41.96 +2.04 1.0

Mote, The Scope of Accredited ANAB Certificale No. ACDM-2814 Version 008 Page | af 54

This report is valid for the ubove siated instrument/s only.

##18 Ead of Certiffcate #H

Certificate No, Q23018551
Fa-001-04/H-12 rage3of 3

cxeleestivration




AM1ANUIN

=i v

dumtsdesyyntunsilowiesl)ian1sanszsiensy




ralsaruaRETING Ty

Mz © AT
- AJAHIMIUAT @cdoo
B UITAN  bobd

o . oo w o v - am -
Vind maa“|qwuqaaiuwﬂ:muu\amﬁgwms’am's’wﬁmnw

fien ovaclel GO b @

Gou nesunisianns Vi wuaaies uauased nju (Wszmrlve) $iia

-] k9 = ' = a - L oo s ¢
$rai Fothmedowseng/dsuwannans urdsmaeivesisnilBnsiennienm
AU mo NINIAY bbe

?N gy o i"IU‘ﬁi:lllﬁ')Uﬂ‘.LIﬂltﬁ'ﬂ'ﬂﬂﬂ{]uﬂﬂﬂﬂmﬂ“ﬂ S @ iy
o, i'lﬂ‘ﬁﬂtﬁ}’muﬂﬂﬂ'i'-ﬁ]?HBQﬂﬂ‘éﬂﬂﬁ?m‘i".“W $uu & uny

e & a ;
. ‘%iﬂ'd‘t!‘IF_IEl'lil.laﬁ'{‘ﬁﬁﬂ‘ﬂj'II'IJ‘VI3iﬁm«lﬂ"lﬂﬂ‘mTiN'Nﬂﬂﬁ’l‘t'iﬂ‘ﬁu AU ae WNU

gsvifaiofieniia uSh Leusated waueswias Ajl (\lsvmﬁ‘lm:) ‘i}'mﬂ YoRED
nﬁ'ﬁe%’uﬁumLuauwawgwmﬂmswvmanﬂu wwaveiion 2-sox anARLATH aod
FRURMUNATS o OUURRILIMT UTHTRILIATT LIREIUNETS NFANKUWIUNT
sansulsmugaamnTTL i

ns:ﬁsmuaﬂawﬂﬁuwmmmm TSew ueaied uﬂuaimai o)l (Uszinelie)
Fim mamavsmaa‘smm'n..tuawamgmznmmsq vilantu Tﬂsﬁmﬂﬂivnwmu

n, nmUﬂumaﬂawgmmmﬂﬂm Fnnu o W muawmmmv &

Q. Wmuwﬂs.ﬂwewgwn'mmﬁuw {rTy el 110 audafidandg o

o, wpuTmEREEE e Teu ey Sw e ens ildiau
d1uu el $UMT mmmﬁu @ TWANT awgnammaﬂﬁu’lﬁum T e I8N uazFv
Y glog TS SUMELSINY woe 18NS AEsideiie o

'ﬂﬁaﬁaaﬁuﬁawmﬂ'&q‘{u‘i’w s fumnuy bepn winlssasiaydaaignide
Fufunzioudipafiinsinnehont '1-.1uum'uaﬂamawsamanmﬂhum:um‘tla
mansu'i‘swmqﬂa-mnﬁn Aty e Ju nmnuﬂumu-vamuaaamwnvsuawamguamﬂmﬂ.w
Lansy mﬂwamamumnmaﬁasu‘lﬁvznsu‘kmuamamnisn

FuSouniiensiu
aanimdule

D22

~ Rz Sumdildia)
Tfrna R HAYn A TSR

fnnumnedi fvtre
nadiTenandsuiouaiiulsan ufiRrwnmsbufinsalisrugamn
ngunessiBmTRaTmieseuueivasna et iiin
9. o beob aag® o bbob ook
n5enT o bede doos  © bade maled

o [ ) 4 = o e o £
wnarsuuvTmewiidsiudeapiunadouisalfidnsieaeiensy
usS iewamad wavaTmiad U (dszmaleg) Siin wumsiiion Toos
< wroah
#en ommole) aviu B UNTIAN  ebd

n. frunuguaisiifmsined Snou s 7
@) weEmgAng Sundidae nuiipuani 2soe-A-aroo
o) wieaTadude Tansns o uns waiyuan 1eoe-r-arion
@) WHATENE TATTULA nefuunash +ooe-f-auols
<) WIEIRUARS LBUN waliouad 1-oos-A-oaen:
&) neaitn anuudn AeifaT -uod-A-oas
o) wiwTueg yamin madiguian? 2-posh-oasm

ANLF=,

~ iz Sundide) ~
dingmmnidangmiiey vy
finrumnedifiansfiouivaiiem
dfiRnzwsmudvininaugeannyiy




s voar Ao & PEEY) awva o .
enssiuswidaiurenyiumandsuiowijiBnriwsmeienuy
v 1Bueaed uavesmes oy (Usemelny) 1ia watndau Teox

-

w | o W P - £
9. Yz e fURn AT 30 eble S8

) unaTium Tugassa

o) wwanaatiad Youauy
o) wiawaignga Susy
<) wsasduns amda

&) wnerrdumni auysnl

©) U i
o) uamanidil 1masing
o) waTAanenl fanm

o) Wnuwn Sumyd

@o) witusiasyg Tnanad

ma) WBduT 93

olo) wsenawnasund uffadu
em) ynEITINA dofand
@) WHATITISN §E0T3T
ad) wnarmliin: fuauouna
&) WBTIARS v R
wed) HrETRANANE Juatdms
o) WHBAAYS B

o o
A of

o) WARRAVS Twenadiaus

bo) ilouniuds wisdin duady
om). AR AT

ok} UNEIDTITIL SNE

wen) wvaundmi adunsud

) WIBTARY 115UN$

o) yrsanmyimi Jaeih

o) wwuAT Juiede

Towd) Ry R

oc) Wl Ay

owt) wtRfia gudy

wo) iiFounT Wiy auwfiaty
) WMETIITE ATHUY

wlo) winsywas SAunSiseaty

enen) weEn g Touduniiey

g -

Fon omeola) @O b & Al B C UATION  odbe

voliouiand 1oos-t-arios
norilauiaef 1-pos-t-ado
neiauan® Hooe-o-gono
wefiouaTi Tooe-aisd
nzitlvuani 1boe--cvon
naiilouan? Tooe-ation
nefionan? oo ariec
nuiouan® Hooe s
naduuand ooc-e-gdos
uilusand 1boe-v-deon
afisuati 1-vos-t-tees
vzellauaui -oe-t-dea
nesouani ooe-3-gen
siliguiat? 1bos--doe
silionatil Hoox-9-dalon
naleuayi Hoos-9-¢diee
nafouati 1oos-a-dale
nadouianh 1ooc-9-edob
valruianil oow-1-elon
veaflouaed 1ot 1-gdos
yuloumand 1ooc--demn
weifinuanil 1soc et
neipunard 1eos-1-baax
veiouard 1bosa-beiso
nadruend voosa-vetn
uifiowani 1eos-oelew
yulouasi 1ood-1-bale
nutawnasi +ooe-a-oabe
yaiimatil 1soc1-vekb
nadouand 1oor-2-oalos
nediytsand ece-t-bel
wadivuiani 4 bos-t-beno
vadouati 1ooswbds

0a) AT ﬁwm’wmﬂ FooE-I-rono

unwise Sunan me) WHEITYS AN,

) UnaETIUTATNG Aslnenading
mo} unaTiiaule nenan
el UNATIRTTHT ALY

wai) WILITING gnSmd

wad). UL Suauiia

o) uwslia 12Uy

&) LUALIAT TIwes

o) asIANA Teineiu
@m) WBTY WIMNAZEW

&) WBEUIRY TnATRNAR]
«&) wugnt 2duns

o) wparind afau

&el) UBRuRums AadnAlny
wd) wwaia 'qry,ﬁd

&) WS Leun

o} wwaiiiand vy

&) unamgawiy 1n

&) UNAETIANWS Iy STl
) WnATIRRN Yy

&) ynannunes thaiys
&) unEiaion nedEnd
&o) wivemimiint gviinisan
&) unATINTE Wit
) unnamglsingd faadawdy
&) uwdsTand voege

wo} wnindwa vela

ve) TN 19T
blo) WYHEET WINFN

o) UNATIAUATSTOE Fuvuna
©E) UWAHAT WANYE

wa) wwdntln sudu

wo) wdiarrTse.layy

b uATINTIEN HuA
b} unaANATING ﬁaﬁ'

oe wnuaing A335es

o) Wadit nesday

o) Wiy ynmele

QAT Suniiany ~

nudisuait oo d-vod.
weiriswash 1Heoe-9-domo
nafguaril Hooe-v-oslo
etfiouas Heos-a-vodn
eifruaei 2ecev-woss
yeeuan e v-roce
yeleunayi 1o t-rodn
nadenani 1ooe-S-eode
naleunaui 1ooe-a-vors
nefleutau poe-a-voss
nudeuwari Hooe-s-doro
nuduwanil bosv-rocn
nzieavit 1-bos-t-roxls
slloand Honat-ro
nelinan? Hooe-3-vous
yefoutaTh Hoo-9-vocy
mSBuati Hoos-T-vosts
sifouani 1ooc-1-aoo
nufonatd Hooc-t-daom
naifiuaei Hooc-t-iacl
nudesaril 1eoev-racm
vsalitan ootV dnod
werfruaei Heos--deod
yeuuani +oos-1-dac
wudisuani 2-oon-1-vaow
nerflinnasil oow-2-dmos
nudiouard 2-noe-0-vaos
nutlnand 1os-v-vieeo
walsuiasd Teoct-dons
neiiEuaril 2boc-i-vaml
yeauanil - vos-T-daen
weTouat Hoos- el
nlivueni -bor-1-rod
nuiinnand -ooe-t-ndos
veilouiaed Hece-s-ndao
v eoc-veas
ufouaT Hoow-S-dan

drimomswiisgmTitm Sherer o

I I

gamIpnsTneaT ]

RS - T

Srirman g iR Thoea T

Ee o FoufiviaRiiei
g H Y

LA, e

o) wipyI..




oo} wigaysel yasmd
et} weFimi lypusi

o) wiouneurn] s

oid) wredsaly uaven

wio) wwailow Tum

) WerdAS wnyd

o) Wneliun Ahnivssety
wiet) UNLBRATH TET7

o) winduasy gesiud
e winyna Sunilley

alo) wiefanast naauUTan
wen) WIHLEWD NBYY

ae) wiwey Y s

aa) weanAT Ynaze
o} WIHNAUNE 330
cimi) WrnfidE yryead

ass) wipnmywed lowsed

el wiganNen fuUd

o) iyl Ioadum

e} Urwiigyd addsuady
) e Tady utmwun

o) Wigvianas dofing

) Pi¥oens mopnad wausl
) wwdvialen et

&) WILFUNT Bugm

wtel} wnETTITE YT AT
sied) UnaTIfine iy duiga
i) wnanawe i Sninggy
@oo) wHETEHNIY wimiund
sos) wniis wiTw

oo) vedngu whin
mom wiedinsde quily
ooe) WIHNTULY fynoeit
@od) UNURABHA #uuen
wob) Wi guar
@osi) WIBTUFNT UIHENMAN
mow) teiinad Taum

naiiguati 1o 1-dtor
velleuseh Toow--sidad
Visouau 1ooe-s-ngab
nufouan 1o vtigad
nudenanh oo -dnd
nuifouani 1bog-e-vded
ATHUATH 1oos-T-deas
nziouend bos-twido
nalouasd -bog-ividos
yaiitueti 2-bos t-adol
vedouaid Hoos-a-vidon

silouand +oec-a-dane
nudownani soow-2-ude
vedoumanh oot a-vdios
weyuash ooe-1-ddlo
Wafruah 1ooe-2-nlos
puilouard 1oo-9-odiow
vailauianh 1-oos-9-ndme
vefuat 1poe-1-vdna
wealinuiaed oos-9-rdel
veiouan 1-boa-9-eiumn
vEiauani 2-oost T rEme
veibouasi -ooc-a-kknt
neiinuan Hooe-9-akne

afipuanf Tooc-v-nkons
neATfonananil Hooe-d-vkmna
vzstimuaedl 3-bocv-vden
nestivumanil -oosv-ssd
nulloanf 1-oos-9-ridem
ndnnaTh 1o -cddeo
weiowiaed -boc--adEn
vedioaad 1eoe-a-ddee
nuiloaaed 1bow-a-dde
Neiiunui 1oos-u-cdo
nunnani boe-v-giwn
wedlewanil -boc-a-sdlo

uifimani 1oos-9-cden

aox) weuundt guiind
00) WIBIgHA BUEVS

aae) Wetuniast aiu
eal) el wanses
amm) Wnonras Taudien
eew) WERsTEn i

sad) Wity aniing
@eb) UWINAR HETNG

s} wiliung waf3

@ac) Wi nesdu

@o) Uipan Huall

aloo) wwoRAnd rily

ata) Wgatuady Jay

wlo) wopigalt Ssazens
alow) w1535 filh

aloe) Wskameiu vsnedn
slad) WpgmEw Sz

s} el leeexti
loal) wwdagn AiTamn
@loa) WouunaT Wenkisd
aloc) warhdl oy

amo) wiEiEasal fnvsa
ama) WeEIUTEAINTOl YATHTYE
o) wialiaiad unwsy
mern) HHATVIIETIMG waaTes
ame) welwriad Wiosfing
@md) WNETANNAA B30
amb) wETIAEM InTEin
amw) tarelung Enfidsn
@me) UNETINGRNTWS Arfiuriy
@) inaaaanadmd magil
oac) WNETINYIUT AU
aa) unarlniund #35
et} unaviiwues guiloon
eda) WNETETEN Yunad
@ae) Y1HEI0% NBNNa
e&Ed) WIS fed

neulywani bos-1-sae

aliouarh 1oos-t-sene
nudlouaui Hboe-1-wEw
nufouardl oos-t-gd
nufoumard Hoox-t-dda
naiiouatil veoe-t-adee
nalouatil Heost-sboo

o
naiiouatil 3 sos-i-gbom

nalowaril +ece-i-abol
vdlonaui 2soc-2-ghom
wudinuandl +bos-i-aood
wudivuand 1wos-t-aood
il 1eoe-t-gbob
weiouard -ooc-9-gnon
ot 1voe-i-dood
neiinaaTi -soe-a-soost
edipuas 2-voa-3-goeo
nefiemaTh -oos-I-doen
weiinatd Heos-9-doal
vediuuari 1-bos-9-dbam
VAT eocka-ShaE
nefouani 1-voc-i-dons
VeouaTi Hoost i
Aednaeh Hooe--cles
nedounaei +oos-1-alokla
nadlouan Too-t-ciolon
nudouar -eor-3-sobe
eBuaTi Teoe-9-wloled
FRATT Hooari-dalh

peiiiouae ooc-t-lolee .

=

nudouan? +oos-3-cube
o

wzifouaril -boe-2-aiolost

o
walouani 1-poe-A-wamo

yefiumaud 1-bos-2-dana
nadiowen? boe-t-sais
vziineti -boa-9-cesmmn

fenauil HooeT-xons!

(s Sundlan)
inntsnitngrsiing Shosersand

" o) UHUUNTE...
gannuminadiuiaziFouiiusiivlim
1R

o -y

Vidan

(i fuwids)
rfmnmasiangaritig Smanvnam
gimnunnesiTiunsfauinmivien

2t e 1.

@) UNATIYAINIEL...




el

©&o) WRETIYAINTO! qUNTIUY
oaw) aamgaiml uvivszam
aea) ueaniiing dissnais
o) waTiygimE e
ado) WHATIEYYE Aviumd
ok} u1ut;tqu§ \Bene

adie} wRTian] wittd

adn) UHAIFNTIMN 'ﬁuuq'ﬂ
@) WHETINIGH AANNY
atd) wHaTdvian vown
ado) waEnunnI g5

adel) wiae1sen s

adw) Wi riagnn Useifingy
adel) aesan TetuRsssy
loo) WIATIIVYAT WIAHAG
aba) a1 gonfuns
oo} unaTIURn Juneeuy

yeouat? 2-bos-a-dlond
veiiae# 1o -domd
vedituani 1ooz-3-cdona
vefiuai 1ooe-1-dons

AL 1-oos-T-clomet
Yefuuaed 1-bor-v-clore
2dBuE 1-os- 1o
e duuaTA ooc--clods
edowmaT 1oos-I-cloga
yeBeunand oo -dloss
nudsuand Heoc-t-dodd
nadouaufl 1-ece--dos
nudlouianfl 2 ees--aoc
yeillauar 1bos-2-coss
nziflouanh 1eoc-t-oas
nadouiaei 2soe-t-dodo
nufiones 1eoc--dats

P S aue
nsssuuinewiideiudnsmluns o ciiinsianesiiantu
U 1anaaigd wavsTves njU (WsemAlng) S1in wenzcloy 2o

A an oaacla)” Ao b

i B2 WTAN  bede

. - . § - )
'U’ﬂUﬁ'lﬂﬁ’lTuﬁ'ﬁSmﬁﬂl'!.I‘U'VISL'Uﬁuﬂ'lf!ﬂiﬂfﬁ“’mqﬂﬁ’mﬂﬁﬁﬂ MU aba FIUNTT

ot

furoRse Junilge)
SrirrmaniiangniiFisg SnwneaTam

vy, —
HEWIENYINDY 3

ufiRTveersseBufnlarognanns

i
fndud sauafie Fdased
1 Aldicarb High-Perforrance Liquid Chromatographic Method™
2 | Aldicarb Sulfone High-Pesformance Liquid Chromatographic Method™
3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method™!
4 | Atdrin Liquid-Liquid Extraction, Gas Chromatographic Method™
5 Arsenic 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spactrometric Method'™
3 Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Specirometric Method™
OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
8 B-aHC Liquid-Liquid Extraction, Gas Chromatographic Method™
9 S-8HC Liquid-Liquid Extraction, Gas Chromatographic Method®
10 [y.8HC Liquid-Liguid Extraction, Gas Chromatographic Methad"!
11 | Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Method®
Demand 2) 5-Day BOD Test, Membrane Electrode Method™®
12 | Carbaryl High-Performance Liquid Chramatographic Method™
13 | Carbofuran High-Performance Liquid Chramatographic Method™
14 Cadmium 1) Digastion, Inductively Coupled Plasma Method®
2) Digestion, Inductivety Coupled Plasma/
Mass Spectiometric Method™
15 | Chemical Oxygen 1) Clased Refiux, Colorimetric Method™
Derand 2) Closed Reflux, Tritimetric Method™
16 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
17 | Chromium 1) Digestion, Inductively Couplee Plasma Method™
7} Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™ .
18 Cotor ADMI Weighted-Ordinate Spectrophotometric Method

3!

(udnagad dnsdnaiia) 19 Copper...
fimnoomaqunmsnErn e esisanouuniy
° uoevelimsfontjiRms
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19 Copper 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!®
20 | Cyanide Distillation, Colorimetric Method!™
21 | za"poD Liquid-Liguid Extraction, Gas Chromatosraphic Method™®
22 44”00 Liquid-Liquig Fxiraction, Gas Chromatographic Method™
23 | 247008 Liquid-tiquid Extraction, Gas Chromatographic Method™
204 | 4,4".008 Liquid- iquid Extraction, Gas Chromatographic Method™
25 | 24°-00T Liquid-Liquid Extraction, Gas Chromatoaraphic Method™
26 4,4"-00T Liquid-Liquid Extraction, Gas Chromatographic Method™
27 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Methad™
28 | Endosulfan Sulfate Liquid-Liqud Extraction, Gas Chromatographic Mathod™
29 Endosulfan | Liguid-Liquid Extraction, Gas Chromatographic Method™
30 | Endosulfan I Liquid-Liquid Extraction, Gas Chromatographic Method™
31 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
32 | Endrin Aldehyde Liquid-Liuid Extraction, Gas Chromategraphic Method'
33 Formaidehyde Distilation, Cotorimetric Method®!
34 Free Chlorine 1} DPD Ferrous Tittimetric Method™

2) jodometric Methodh!
35 | Heptachlor Licuid-Liquid Extraction, Gas Chrematographic Method™?
36 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chroratographic Methad®
37 Hexavalent Chromium Filtration, Cotarimetric Method!®
38 | 3-Hydroxycarbofuran High-Performance Liguid Chromatographic Method™
39  |Llead 1) Digastion, inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™
40 | Manganese 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™
41 Mercury 1) Digastion, Cold-Vapar Atomic Absorption Spectrometric

Methog!®

2} Digestion, Inductively Coupled Plasma/Mass

spectrometric Method™
42 | Methiocarb High-Performance Liquid Chromatagraphic Method®
43 | Methoxychlor Liquid-Liquid Extraction, Gas Chromategraphic Method!™

fwuil aTuativ FBhmsen
a4 | Methomyl High-Performance Liquid Chromatographic Method™
a5 | Nickel 1) igestion, Inductively Coupled Plasma Method™
2} Digestion, Inductively Coupled Plasma/
Mass Spectrornetric Method!™
46 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method!
2) Soxhlet Extraction Method™
a7 | Oxamyl High-Performance Liguid Chromatographic Method™
‘a8 | Propoxur High-Performance Liquid Chromatographic Method™
49 |pH Electrometric Method!™
50 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Methad™
51 | Selenium 1) Digestion, Inductively Coupled Piasma Mathod™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Methad®)
52 | Sulfide lodometric Method™
53 | Temperature Laboratory and Field Methods™®
54 | Totel Dissolved Solids | Dried at 180 °CY
55 | Total Kieldshl Nitregen | Semi-Micro Kjeldahl Mathod™
56 | Total Suspended Solids | Driact at 103-105 °%C¥
57 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method'™
58 Trivalent Chromium 1) Digestion, Inductivety Coupted Plasma Method;
Colorimetric Method; Calculation™
2) Digestion, inductively Coupled Plasma/
Mass Spectrometric Method; Cotorimetric Method;
Caleulation®™
- 59 | Zinc 1) Digestion, Inductivety Coupled Plasma Method!®
2) Digestion, inductively Coupled Plasma/Mass
Spectrometric Methad!®
ity 3 26 San
AU wrsuaiy 55%asv
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromafographic/
Mass Spectrometric Methoc™®
2 Acetone Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method

=
T 44 Methomyt.
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3 Aldrin Liguid-Liquid Extraction, Gas Chromatographic/
» Mass Spectrometric Method™

a Anthracene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

s | Antimony 1) Digestion, inductively Coupled Plasma Mathod”
2) Digestion, inductively Coupled Plasma/
Mass Spectrometric Method!™

6 Arsenic 1) Digestion, [nductively Coupted Plasma Method™
2} Digestion, Inductively Coupled Plasma/
Mass Spectrometric Methad™

7 Atrazine Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

8 Barium 1) Digestion, Inductivety Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!¥

9 Benz{alanthracene Uiquig-Liquid Extraction, Gas Chromatographic/
Mass Spectremetric Method™

10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spactrometric Method®

11 Benzofb)ftuoranthene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

12 Benzo{kflucranthene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

13 Benzoic Acid Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

14 {Benzofalpyrene Liquid-Eiquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

15 Benzolg,h,lperylene Liquid-Liquid Exizaction, Gas Chromatogra phic/
Mass Spectrometric Method

16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method®™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

17 Bis{2-chloroethylether iiquid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

18 Bis{2-ethylhexylnhthalate...
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18 Bis(2-ethylhexyliphthalate Liquid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®
20 Bromcform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Mathod™!
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Equilibrium Headspace, Gas Chromatographic/
. Mass Spectrometric Method™
22 Butyl Benzy! Phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Methad™
24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®™
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
27 Chlordane Liquid-Liquid Extraction, Gas Chromatosraphic/
_ Mass Spectrometric Method™
28 p-Chloroaniline Liquid-Linuid Extraction, Gas Chromatoaraphic/
Mass Spectrometric Method™
29 Chlorehenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
30 Chlorodibromomethane Purge and Trap, Gas Chrormatographic/
Mass Spectrometric Method™
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
32 2-Chlorophencl Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
Chromium 1) Digestion, inductively Coupled Plasma Method™

33

2) Digesﬁon, Inductively Coupled Plasma/
Mass Spectrametric Method™

A
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34 Chromium {lIl) 1) Digestion, Inductivety Coupled Plasma Method;
Catorimeatsic Method; Caleulation™
2} Digestion, Inductively Coupled Plasra/
Mass Spectrometric Method; Colorimetric Method;
Cateulation®
35 | Chromium (V1) Colorimetric Method™
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
37 | Cyanide Distillation, Cotorimetric Method®®
38 2,4-D tiquid-Liquid Extraction, Gas Chroratographic/
Mass Spectrometric Method!¥
39 coD tiquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
40 DDE LigquidLiguid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®
a1 ooT Liquid-Liquid Extraction, Gas Chromatographic/
: Mass Spectrometric Method™
a2 Dibenz(a,hanthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Methog™!
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
44 1,2-Dichlorcbenzene Purge and Trap, Gas Chromatoegraphic/
Mass Spectrometric Method™
45 1,3-Cichlorcbenzene ‘Purge and Trap, Gas Chromatographie/
Mass Spectrometric Method!™®
13 1,8-Dichioroberzene Purge and Trap, Gas Chromatographic/
: tass Spectrometric Method™
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chfcmatbgraph:’c/
Mass Spectrometric Method™
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™
49 1,2-Dichlaroethane Purge and Trap, Gas Chrormatographic/
Mass Spectrometric Method®
50 1,1-Dichloroethyilene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

=
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51 cis-1,2-Dichlorogthylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodl?

52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/

. Mass Spectrometric Method™

53 2,4-Dichlorophenol Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrametric Method™

54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/

) Mass Spectrometric Method'™

55 1,3-Dichlerepropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®'

56 1,3-Dichioropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Mathod™

57 Dieldrin Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

58 Diethyi Phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

59 2,4~Dimethylphenol Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

60 24-Dinitrophenot Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/

: Mass Spectrometyic Method™
63 Di-n-Ociyt Phthatate Liquid-Ligquid Extraction, Gas Chromatographic/
: Mass Spectromelyic Method™

64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

&5 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

67 Fluoranthene Liquid-Liquid Extraction, Gas Chrormatographic/

Mass Spectrometric Method™
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68 Fluorene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometic Method®

69 Heptachlor Liguid-Liquid Extraciion, Gas Chromatographic/
Mass Spectrometric Method™

70 Heptachtor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

71 Hexachlorobenzene Liquid-Licuid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/

: Mass Spectrometric Method®™

3 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

74 Q-HCH Liquic-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

[E] fB-HeH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

17 Hexachlorocyclopentadiene | Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

78 Hexachloroethane Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

80 Isophorone Licuid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

81 | Lead 1) Digastion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
Mass Spectromelric Method®™

82 | Manganese 1) Digestion, Inductively Coupled Plasma Method®!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

83 Mercury 1} Cold Vapor Atomic Absorpiion Spectrometric

Method™
2} Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

.-
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8¢ | Methanol 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!”

85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!

87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectromeiric Method™

88 2-Methylphenol Liguid-Licuid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

89 2-Methylnapthatene Liquid-Liquid Extraction, Gas Chromatographic/

_ Mass Spectrometric Method™

90 Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

43 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

92 Nickel 1) Digestion, Inductively Coupled Plasma Methed™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

93 Nitrobenzene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad®

95 N-Nitrosodi-n-Propylamine Lieuid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

96 Polychlarinated Biphenyls Liquid-Liguid Extraction, Gas Chromatographic/

- PCB 1016
- PCB 1221
- PCB 1232
-PCB 1242
- PCB 1248
- PCB 1254
- PCB 1260

Mass Spectrometric Method™

<
5/‘"1‘7) 84 Methanol..

wnfimagad Smssnaila)

ﬁﬁ‘ummmiuumuw'ﬂmﬁmwsdmmwnﬁu

e T an RIS

(ndimoad Sasanaital

S o)
PTAL- 97 Pentachlorophenol...

Bt

-3

. o
g ETHAT
uammeferunpslRGANT




- @0 -

- Qe -

fduil ATsusiy Fmsed

a7 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

98 | pH Electrometric Method™

9% Phenanthrene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

100 | Phenol 1) Distiltation, Direct Photometric Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

101 | Pyrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

102 | Selenium 1) Digestion, Inductively Coupled Plasma Method!®
2) Digestion, Inductively Coupled Plasma/
Mass Spectromatric Method™

103 | Silver 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

104 Styreng Purge and Trap, Gas Chromatographic/

. Mass Spactrometric Method™

105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

106 | Tetrachloroethylene Puree and Trap, Gas Chromatographic/
Mass Spectrametric Method™

107 | Toluene Purge and Trap, Gas Chrormatographic/
Mass Spectrometric Method!

108 | Toxaphene Liquid-Liquid Extraction, Gas Chromategraphic/
Mass Spectrometric Method®

108 | TPH (Cs-Cy Purge and Trap, Gas Chromatographic/
Mass Spectrormetic Method™>2%

110 | TPH Cop-Cag Solvent Extraction, Gas Chromatographic Method™2!

111 | TPH CorsCast Solvent Extraction, Gas Chromatographic Method®24

112 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

113 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

P 114 1,1,2-Trichloroethane...
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114 1,1,2-Frichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

115 Trichlorogthylena Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

116 | 2,6,5-Trichicrophenol Liquid-Liquid Extraction, Gas. Chromatographic/
Mass Spectrometric Method™

117 2,8,6-Trichlorophencl Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

118 1,3,5-Trimethylbenzene Purge and Trap, Gas Chrormatographic/
Mass Spectrometric Method™

119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method
2} Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!

120 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"

121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®

122 | mXyiene Purae and Trap, Gas Chromatographic/
Mass Spectrometric Method™

123 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

124 | p-Xylene Puree and Trap, Gas Chromatographic/
Mass Spectrometric Method™

125 | Xylene (Total) Pur¢e and Trap, Gas Chromatographic/
Mass Spectrometric Method™

126 | Zinc 1) Digestion, Inductively Couplad Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method®

P . n
Adust wrsuafiv 585imsned
H Antirnony Isokinetic, Digastion, Inductively Coupled Plasma
Method™
Arsenic isokinetic, Digestion, inductively Coupled Plasma

Method®
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11
12

13

16

15
16

Carbon Monoxide

Chiorine

Copper

Dioxins

Hydrogen Chloride

Hydrogen Sulfide

Lead

Mercury

Opacity
Oxides of Nitragen

Sulfur Dioxide

Sulfuric Acid

Totat Suspended Particulate
Xylene

1) Sampling Bag Non-Dispersive Infrared Method®!
2) Non-Dispersive infrared Method™

3} Instrumental Analyzer Method™

1} Absorption Sampling, lon Chromatographic
Method™

2} Isokinetic Sampling, lon Chromatographic Method
Isokinetic, Digestion, Inductively Coupled Plasma
Method™

lsokinetic Sampling, Analysis by 1SO/IEC 17025
Accredited Laboratory or Analysis by Department
of Industrial Works Registered Laboratory
(Dioxins/Furans Analysis Approved!

1} Absorption Sampling, lon Chromatographic:
Method™

2) Isokinetic Sarnpling, lon Chromatographic Method™
Absorptian Sampling, lodometric Methad®)
Isokinetic, Digestion, Inductively Coupled Plasma
Method'® -
1) Isokinetic Sarnpling, Digestion, Cold-Vapar Atomic
Absorption Spectiometric Method®

2) Isokinetic, Digestion,' inductively Coupted Plasma
Method®

Ringelmann's Method™

1) Absorption Sampling, Phenoldisulfonic Acid
Method™

2) Chemiluminescence Method™

3) Instrumental Analyzer Method®

1) Absorption Sampting, Bariurn-Thorin Titrimetric
Mathod™

2) UV Fluorescence Method®

3) Instrumental Analyzer Method'™

Isokinetic Sarnpling, Barium-Thorin Titrimetric
Method®

Isokinetic Sampling, Gravimetric Method®
Adsorption Sampling, Gas Chrormatographic
Method™
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Antimony

Arsenic

Barium

Berylliumn

1) Waste Extraction, Separatory Funnet Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric |
Methodlt®! -

2) Soxhlet Extraction, Gas Chromatographic Method 1922
%) Automated Soxhlet Extraction, Gas Chromatographic
Method &

1) Waste Extraction, Digestion, Inductively Coupléd
Plasma Method41! '

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric. Method™618

3) Digestion, Inductively Coupled Plasma Methog™!9
4) Digestion, Inductively Coupted Plasma/

Mass Spactrometric Method™'®

1} Waste Extraction, Digestion, inductively Coupled
Plasma Method!!41¥

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™619

3) Digeskion, inductively Coupled Plasma Method™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Methed™®

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method™51%

2} Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!!18

3) Digestion, Inductively Coupted Plasma Method™#
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method®¢l

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method 419 ‘
2) Waste Extraction, Digestion, Inductively Coupted
Plasma/Mass Spectrometric Method?4H9

3) Digestion, Inductively Coupted Plasma Method™®
4} Digestion, Inductively Coupled Plasma/

Mass Spectrametric Method™
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Chiordane

Chromium

v

Chromium (i}

Chromigm (V1)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4#

2} Waste Extraction, Digestion, inductively Coupled
Plasma/Mass Spectrometric Method™ 48

3) Digestion, inductively Coupled Plasma Method™
4) Digastion, induciively Coupled Plasma/

Mass Spectrometric Method™"

1) Waste Extraction, Separatory Funnel Liquid-Ligquid
Extraction, Gas Chromatographic/Mass Spactrometric
Methodﬂ.l”i]

2) Soxblet Extraction, Gas Chromatographic Method 1024
3} Auternated Soxhiet Extraction, Gas Chromatographic
Method @21

1) Waste Extraction, Digestion, Induciively Coupled
Plasma Method!™®¥

2} Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™ &1

3) Digastion, inductively Coupled Plasma Method™ '™
4} Digestion, Induciively Coupled Plasma/

Mass Spectrometric Method™#

1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Methogt51 317

2} Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method!41617

3} Digestion, Inductively Coupled Plasma Method;
Alkaling Digestion, Colorimetric Method; Calculation
Method?#1317)

4} Digestion, inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method™# 1647

1) Waste Extraction, Colonimetric Mathod®417

2} Alkaline Digestion, Colordmetric Mathod®
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Cobalt

Copper

2,4-D

DEo

DDE

poT

1) Waste Extraction, Digestion, Inductivety Coupled
Plasma Methad 413

2} Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method#14l

3} Digestion, ductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!61%

2) Waste Extraction, Digestion, inductively Coupted
PlasmarsMass Spectrometric Method™%¥

3} Digestian, inductively Coupled Plasina Method™
4) Gigestion, Inductively Coupled Plasma/

Mass Spectrometric Method™%

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#%

2) Soxlet Bxiraction, Gas Chromatographic Method %
3) Automated Soxhtet Extraction, Gas Chrornatographic
Mathod {2231}

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatoeraphic/Mass Specirometric
Method"##3

2) Sox\et Extraction, Gas Chromatographic Method'%
3) Automated Soxhlet Extraction, Gas Chromatographic
Methad 2231

1) Waste Bxtraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromategraphic/Mass Spectrometric
Method!##%

2 Soxhlet Extraction, Gas Chromatographic Method®#
3} Autormated Soxhlet Exdraction, Gas Chromatographic
Method (223

1) Waste Extraction, Separatary Funnel Liguid-Uiquid
Extraction, Gas Chromatographic/Mass Specirometric
Methodl#2)

%{Y‘\!}J 2) Soxhlet..,
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18

12

20

21

22

Dieldrin

Endrin

Heptachlor

tead

Lindane

Mercury

2) Soxhlet Extraction, Gas Chromatographic Methodlé2
3) Autornated Soxhlet Extraction, Gas Chromatographic
Method 22311

1) Waste Extraction, Separatory Funnel Liquid-Licuid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!H#2

2) Sehlet Extraction, Gas Chromatographic Method™%@
3} Automnated Soxhlet Extraction, Gas Chromatographic
Method 2

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Specirometric
Method!#%

2) Soxhtet Extraction, Gas Chromatoeraphic Method!92!
3) Autornated Soxhlet Extraction, Gas Chromatographic
Method 22311

1) Waste Extraction, Separatory Funnel Liguid-Ligquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method#2

2) Soxhlet Extraction, Gas Chromatographic Method! %)
3) Automated Soxhlat Extraction, Gas Chromatographic
Method 4

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™619

2) Waste Extraction, Digestior, Inductively Coupled
Plasma/Mass Spectrometric Method™#'®

3) Digestion, Inductively Coupled Plasma Method!™
4) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method™

1} Waste Extraction, Separatory Funnel Liquid-tiquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#52%

3} Soxhlet Extraction, Gas Chromatographic Method 197
3) Autornated Soxhlet Extraction, Gas Chromatographic
Method 231

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Methog 58
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24

25

26

Methoxychlor

Mirex

Motybdenum

Nickel

2} Waste Extraction, Thermal Decomposition
Amalgamation and Atormic Absorption Spectrometric
Method619 .

3) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Speckzemetric Method™ 2

4) Digestion, Cold-Vapor Atomic Absarption
Spectrometric Method™

5) Thermal Decomposition Arfalgamation and
Atomic Absorption Spectrometric Method!™

6) Digastion, Cold-Vapor Atemic Fluorescence
Spectrometric Methad

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l.?.?—'fl

2) Soxhlet Exiraction, Gas Chromatographic Methiod 1922
3) Automated Soxhlet Bxiraction, Gas Chromatographic
Methag 231

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method**#!

2) Soxhlet Extraction, Gas Chromatographic Methad 9%
3) Automated Soxhlet Extraction, Gas Chromatographic
Methed

1) Waste Extraction, Digestion, Inductively Coupled
Ptasma Method 6

2} Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!!#1#!

3) Digestion, Inductively Coupled Plasma Method™
a) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method4

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!619

2) Waste Extraction, Digestion, Inductively Coupled
Plasmia/Mass Spectrometric Method™ 6

3) Digestion, Inductively Coupled Plasma Method™?
4) Digestion, Inductively Coupled Plasma/

Mass Spectrornetric Method™€
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1) Waste Extraction, Separatory Funnel Liquid-Liguid
1523

Polychlorinated biphenyls
(PCBs) Extraction, Gas Chromatographic Metho
- Aroclor 1016 2) Soxhlet Extraction, Gas Chromatographic

- Aroclor 1221 Method!o#!

- Arpclor 1232 3) Automated Soxhlet Extraction, Gas Chromatographic
- Araclor 1242 Method &8

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyt

- 2,3-Dichierobiphenyl

- 2,2',5-Trichlorobiphenyl

« 2,8 5-Trichlorobighenyt

- 2,23 5" Tetrachlorobiphenyt
- 2,25,5 Fetrachlorobiphenyl
- 2,3' 4,0 -Tetrachlorobiphenyt
- 2,2 3,4,5 Pentachlorobipheny
- 2,24,5,5-Pentachlorcbiphanyl
- 2,33 4' 6-Pentachlorchiphemy
- 223,44 5-Hexachlorobiphenyt
- 2,2,3,4,5 5-Haxachlorobiphemd
-2,2,355,6-
Hexachlorobiphenyt
-224455"-
Hexachlorobipheryl
-2,233445-
Heptachtorohiphenyl
-2,2344 55
Heptachlorobiphenyl
-2,2340,4.5 6
Heptachlorebiphenyl
-2,2,34.55.6-
Heptachlorobiphenyl
-2,2'3344.556
Nonachlorobiphenyl
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29
30

31

32

33

34

Pentachlorophenot

pH
Selenium

Silver

Thallium

Toxaphene

Vanadium

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
MethodH#2]

2} Soxhlet Extraction, Gas Chromatographic Mathod 11024
3} Automated Soxhlet Extraction, Gas Chromatographic
Method (2231]

Electrometric Method®*"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™413!

2) Waste Extraction, Digestion, Inductively Coupled -
Plasma/Mass Spectrometric Method™#!9

3) Digestion, Inductively Coupled Plasma Method ™!
4) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method™®

£) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™&1%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method 419

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method™&13

2) Waste Pxtraction, Digestion, Inductively Coupted
Plasma/Mass Spectrometric Method™®418)

3) Digestion, Inductively Coupled Plasma Method!™%
4} Digestion, Inductively Coupled Plasma/

Mass Spectromatric Method"™9

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methodl¥4)

2) Soxhlet Extraction, Gas Chromatographic Meihod 1923
3} Autormated Soxhlet Extraction, Gas Chromatographic
Method 21

1) Waste Extraction, Digestion, Inductively Coupled
Plasta Method64

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Meathod!#49

3) Digestion, Inductively Coupled Plasma Method™*

<
'g({\}ﬂj 4) Digestion...
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35

Zing

4} Digestion, Inductively Coupted Plasma/

Mass Spectrometric Methog™4

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 449

2) Waste Extraction, Digastion, Inductively Coupled
Plasma/Mass Spectrometric Method!419

3) Digestion, Inductively Coupled Plasma Method?*4!
4) Pigestion, Inductively Coupled Plasma/

Mass Spectrornetric Method™©

ol -
NGUATIEN

A agaany
Acenaphthene
2 Acetone
3 Aldrin
[ Anthracene
5 Antimony
6 Arsenic
7 Atrazine
8 Barium

Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodl42!

1) Soxhlet Extraction, Gas Chromatographic
Method'%#2 .

2) Automnated Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method@331

Automated Soxhlet Bxtraciion, Gas Chromatographic/
Mass Spectrometric Method!*#1

1} Digestion, Inductively Coupled Plasma Methog™*
2} Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™'d

1) Digestion, Inductively Coupled Plasma Mathog™%
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method" €

1) Soxhlet Extraction, Gas Chromatographic
Method!0#2

2y Autormated Soxnlet Bxdraction, Gas Chromatographic/
Mass Spectrometric Method®!

1) Digestion, inductively Coupled Plasma Method
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™ ¢

- bm -
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g Benz{a)anthracene Automated Soxhtet Extraction, Gas Chromatographic/
Mass Spectrometric Method2*!

10 Benzene 'Purge and Trap, Gas Chromatographic/
Mass Spactrametric Method?*#9

1 8enzo{b)fluoranthene Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrametric Method®252"

12 Benzalkfluoranthene Automated Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method®=1!

i3 Benzoic acid Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

14 Benzolalpyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®A0

15 Benzolg,hhperylene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Metnod?*5

16 | Bernyilium 1} Digestion, Inductively Coupled Plasma Method™?
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™'®

17 Bis(2-chioroethylether Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad®Y

18 Bis(2-ethylhexyl)phthalate Autornated Soxhlet, Extraction, Gas Chromatographic/

. Mass Spectrometric Mathod?2

19 Bromodichleromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodl™?9

20 Bromoform Puree and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#%

21 Butdnot Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!22 .

22 Butyl Benzyl Phthalate Automated Soxhlet Bxtraction, Gas Chromatographic/
Mass Spectrometric Method'?!

23 | Cadmivm 1) Digestion, Inductively Coupled Plasma Method™'™
2) Digastion, Inductively Coupled Plasma/
Mass Spectrometric Method!™8

24 | Carbazote Autamated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>3%

25 | Carbon Disulfide Puree and Trap, Gas Chromatographic/

Mass Spactrometric Method"**!

~
9 Benz{alanthracene...
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28

29

30

31

32

33

34

35
36

37
38

39

Carbon tetrachloride

Chlordane

p—Chloroaniline

Chlormbenzens

Chlerodibromomethane

Chloroform

2-Chlorophenat

Chromium

Chyomium (15

Chromium (V)
Chrysene

Cyanide
24-0

DDD

Purge and Trap, Gas Chromatographic/

Mass Spectromatric Method®**

1) Soxhlet Extraction, Gas Chromatographic
Methodl1%2d

2} Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method??"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad®>"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**?7

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodi!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™*2%

Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*

1) Digestion, Inductively Coupled Plasma Method™*
2) Digastion, Inductively Coupled Plasma/

Mass Spectrometric Method™!®

1) Digastion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
MEthDd(T,E.lS,l?}

2) Digestion, Inductively Coupled Ptasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calcutation Method™81617)
Atkaline Digestion, Cotorimetric Method™'?
Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method@!

Extraction, Distitlation, Cotorimetric Methad®4 28

1) Soxhtet Extraction, Gas Chromatographic
Method'"?2

2) Autormated Soxhiet Extraction, Gas Chromatographic/
Mass Spectrometric Method®3Y

1) Soxhlet Extraction, Gas Chromatographic

Method %22 ;

2) Autorrated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2>

%‘H‘{’j 40 COE..
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40 DEE 1} Soxhlet Extraction, Gas Chromatographic
Method%#
2} Autormated Soxhlet Extraction, Gas Chromatosraphic/
Mass Specirometric Method! =Y
at poT 1) Soxhlet Extraction, Gas Chromatographic
Method"®*
2} Autorrated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method '@
42 Dibenz(a,hlanthracene Autornated Soxhiet Extraction, Gas Chromatographic/
Mass Spectrometric Methad®*"
43 Di-n-Butyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method3H
44 1,2-Dichlorobenzene Purge and Trap, Gas Chrematographic/
Mass Spectrometric Method!*?"
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromnatographic/
Mass Spectrometric Method™*#!
45 1,4-Dichlorobenzens Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*"
47 3,3-Dichlorobenzidine Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 253!
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*4
49 1,2-Dichlorcethane Purge and Trap, Gas Chromategraphic/
Mass Spectrometric Method!™*2
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 527
51 cis-1,2-Dichloroethylens Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!%2?
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Mathod!!%2%
53 2,4-Dichlorophenat Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™3"
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method424
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spactrametric Method"*#4
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/

Mass Spactrometric Method"*2”

- 57 Dieldrin...
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57 Dieldrin 1) Soxhlet Extraction, Gas Chromatographic -
Method 1922 71 jHexachlorobenzene 1) Sexilet Extraction, Gas Chromatographic
2) Autosmated Soxhlet Exiraction, Gas Chromatogphic/ Method %22 ] _
Mass Spectrometric Method®>! 2} Automated Soxh’let Exhactv;:;uGas Chromatographic/
58 Diethyl Phthatate Automated Soxhlet Bxtraction, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Meth 2531 .72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatog;raphic/
59 2,4-Dimethylphenol Autornated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method 429
Mass Spactrometric Method?*! 73 | a-Hexane Purge and Trap, Gas Chromatographic/
60 2,4-Dinitrophenol Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method*“#?
Mass Spectrometric Methad®2Y Ta CQ-HCH 1) Soxhlet Extraction, Gas Chromatographic
61 2,4-Oinitrotoluene Autornated Soxhtet Extraction, Gas Chromatographic/ Metnod"# -
Mass Spectrometric Methed?=! 2) Automated Soxilet Extraction, Gas Chromatographic/
62 | 2,6-Dinitrotoluene Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method™!
Mass Spectrometric Methog2>! 75 | B-HeH 1) Soxhtet Extraction, Gas Chromatographic
63 | Din-Octyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/ Methog"**3
Mass Spectrometric Method!Z3] 2) Automated Soxhlet Extraction, Gas Chromatographic/
64 | Endosulfan 1) Soxhlet Exiraction, Gas Chromatographic Mass Spectrometric Method™*!
Method"0# 76 | y-HCH 1) Soxhlet Extraction, Gas Chromatographic
2) Automated Soxhlet Extraction, Gas Chromatographic/ Method0#2
Mass Spectrometric Method®! 2) Automated Soxhlet Extraction, Gas Chromatographic/
65 | Endrin 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method?*!
Methoght 77 | Hexachlorocyclopentadiene * | Automated Soxhlet Extraction, Gas Chromategraphic/
2) Automated Soxhiet Extraction, Gas Chromatographic/ Mass Spectrometric Method®1
Mass Spectrometric Methad2Y 78 | Hexachlorcethane Automated Soxhtet Extraction, Gas Chromatographic/
86 | Ethylbenzene Purge and Trap, Gas Chrormatagraphic/ - Mass Spectrometric Method' 2!
Mass Spectrometric Method!"** 79 | Indeno(t,2,3-cd)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
&7 Fluoranthene Autormated Soxhlet Extraction, Gas Chromatagraphic/ Mass Spactrometric Method 38
Mass Spectromatric Method?s?" 80 §lsophorone Automated Soxhlet Extraction, Gas Chromatographic/
68 | Fluorene Automnated Soxhlet Extractiors, Gas Chromatographic/ Mass Specirometric Method! ']
Mass Spectrametric Method221 81 |Lead- 1) Digestion, Inductively Coupled Plasma Method™
69 Heptachlor 1) Saxhlet Extraction, Gas Chrormatographic 2) Digestion, Inductively Coupled Plasma/
Method!*% Mass Spectrometric Methog™®
2) Automated Soxhlet Extraction, Gas Chrornatogrphic/ 82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method " 2) Digestion, Inductively Coupted Plasma/
70 Heptachlor Epoxide 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method!™
Method! 02! 83 | Mercury 1) Digestion, Cold-Vapar Atamic Absorption
2) Automated Soxhiet Extraction, Gas Chroratographic/ Spectrometric Method!'®
Mass Spectigmetric Method ™"
S S N)‘) '
). 71 Hexachlorobenzena.., TARK 2) Thermal...
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84

85

86

87

88

89

90

91

92

93

94

95

96

Methanol

Methoxychtor

Methyl Bromide
Methylene Chloride
2-methylphencl
2-Methytnaphthalene
Methyl fert-Butyl Ether
Naphthalene

Nickel

Nitrobenzene
N-Nitrosediphenylamine
N-Nitrosadi-n-propylamine

Palychlorinated bighenyls
(PCBs)

- Aroclor 1016

- Arcclor 1221

- Aroclor 1232

2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectraphotometry*”

3) Digestion, Cold-Vapar Atomic Fluorescence
Spectrometric Method™

Equilibrium Headspace, Gas Chromatographic/

Mass Spectromatric Method22%

1): Soxhiet Extraction, Gas Chromatographic

Method 02

2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methed! 2!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method192%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method %29

Automated Soxhlet Bdraction, Gas Chromatographic/
Mass Spectrometric Method®*

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!)

Purge and Trap, Gas Chromatagraphic/

Mass Spectrometric Methodh*2!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>1

1) Digestion, Inductively Coupled Plasma Method!™*!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2s3

Autornated Soxhiet Extraction, Gas Chrematographic/
Mass Spectrometric Method®4

Automated Soxhtet Extraction, Gas Chromatographic/
Mass Spactrometric Method#1

1) Soxhlet Exraction, Gas Chromatographic Method 192
2) Automated Soxhlet Extraction, Gas Chromatogrsghic
Method B
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100

- Araclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,2\3,5-Tetrachiorobiphenyl
- 2,255 Tetrachtorobiphenyl
- 2,3',4,4-Tetrachtorobiphenyl
- 2,2 34,5 Pentachlorcbiphenyl
- 2,26,5,5-Pentachlorcbiphenyl
- 2,33 # 6-Pentachlorobiphenyl
- 2,7 3,04 5 Heachlorobiphenyl
- 2,2,3,6,5,5-Hexachlorobipheryl
- 223556
Hexachlorobiphenyl
-224455-
Hexachlorchbiphenyl

-2,233 64,5
Heptachlorobiphenyt

- 2,234,455
Heptachlorobiphenyt
-2,2344 5,6
Heptachlorobiphenyl
2234556
Heptachlorobiphenyl
-2,2\3344.55.6
Nonachtorobiphenyl
Pentachlorophenct

Phenanthrene
Phenol

Pyrene

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !
Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric MethodT
Automated Soxblet Extraction, Gas Chromatographic/
Mass Spectrometric Method®»!

Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spactrometric Method®>!

o

e - Aroclor £242..,
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101 Selenium...

wmenditurion GRAT




_log -

PR
ainUn

d1suane

Erplt ey

101

102

103

104

105

106

107

108

109

i10

111

ii2

113

114

115

Selenium
Silver

Styrene
1,1,2,2-Tetréchloroethane
Tetrachlorc;ethylene
Toluene

Toxaphene

TPH (Cs—Ca)

TPH (Cog- Cro¥
TPH (Co16 — Cas)

1,2 &-Trichtorobenzene
1,1,1-Trichloroethane
1,1,2—Trichlc;roethane
Trichleroethylene

2,4,5-Trichlorophenol

1) Digestion, inductively Coupled Plasma Methodr' 13}
2) Digestion, Inductively Coupled Plasma/

Mass Spectromatric Metnod™®

1} Digestion, Inductivety Coupled Plasma Method™™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Methodl™16

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Mathod"%2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**2¥

Purge and Trap, Gas Chromateeraphic/

Mass Spectrometric Method!*24

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'*3Y

1) Soxhlet Extraction, Gas Chromatographic
Method!022

2) Autornated Soxhlet Bxtraction, Gas Chromatographic/
Mass Spectrometric Method®!

Purge and Trap, Gas Chromatographic/

Mass Specirometric Method™*2?

1) Solvent Extraction, Gas Chrematographic Method! 2!
2) Automated Soxhiet Extraction, Gas Chramatographic
Method@3t

1} Solvent Extraction, Gas-Chromatographic Method" 2!
2) Autormated Soxhlet Exiraction, Gas Chromatographic
Method2t!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methad™ )

Purge and Trap, Gas Chromatographic/

Mass Spectramatric Method!424

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method! 2!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!*2

Automnated Soxhtet Extraction, Gas Chromatographic/
Mass Spectrometric Method 2!

A 116 2,4,6-Trichlorophenol...
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116 | 2,4,6-Trichlorophanol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methodi®31

117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spactrometric Metnod1%%®

118 | Vanadium 1) Digastion, Inductively Coupled Plasma Method™'®
2} Digestion, Inductively Couplad Plasma/
Mass Spectrometric Method!™&

119 | Vinyl Acetate Purge a2nd Trap, Gas Chromatographic/
Mass Spectrometric Method'*2

120 | vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*#®

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

122 | o-Xylene Purge and Trap, Gas Chrematographic/
Mass Spectrometric Method!*2

123 | pHylene Puree and Trap, Gas Chromatographic/
Mass Spectrometric Method!4*%

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%

125 | Zinc 1) Digestion, inductively Counled Ptasma Method!™?
2) Digestion, Inductively Coupled Plasma/
Mass Spactrometric Mathod™9
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Method 30604, 1956.
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Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996,

10. United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3560C, 1994,

11. United States Environmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemicat Methods. Microscale Solvent Extraction {M5E). SW-846 Method
3570, 2002. .

12. United States Environmental Protection Agency. Test Methods for Evaluation Selid
Waste Physical/Chemical Methods. Volatile Organic Compounds (VOCs) in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014,

13, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Purge-and-Trap for Aquectss Samples. SW-846 Method
50308, 1996.

14. United States Erwironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extractfon for
volatile Organics in Soil and Waste Samples. SW-846 Method 5035, 1996.

15. United Siates Environmental Protection Agency. Test Methods for Evaluation Soiid
Waste Physical/Chemical Methads. Inductively Coupled Plasma- Atormic Emission
Spectrometry. SW-846 Method 60108, 1996.

16. United States Environmental Proteciion Agency. Test Methaods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 6020A, 2007.

17. United States Environmental Protection Agency. Test Mathods for Evaluation Sotid
Waste Physicai/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992,

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 74718, 2007.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Metheds. Mercury in Solids and Solutions by Thermat
Decormpositicn, Amalgamation, and Atomic Absorption Spectrophotometry., SW-846
Method 7473, 2007 =N

: 20. United States...

nadnged dnsanaila)
lj-munﬁnﬁxmwgnﬁ‘ﬁqw')mﬂrv'mnnnwnwv
L]

-ng -

20, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Sample by Atornic
Fluorescence Spectrometry. SW-846 Method 7474, 2007,

21. United States Environmental Protection Agency. Test Methods for Evaluation Selid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID.SW-846
Method 80158, 1996.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007.

23, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyts (PCBs) by Gas
Chromatography. SW-846 Method 8082, 1996.

24. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Volatile Organic Corpounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 82600, 2018,

25, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS), SW-846 Method 8270E, 2018.

26, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846
Method 90108, 1996.

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methaods. Cyanide Extraction Procedure for Solids and Olt. SW-
846 Method 90134, 1996,

28, United States Environmentak Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014,

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004, )

30, United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 20C4.

31. United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Automated Soxhlet Bxtraction. SW-846 Method 3541, 1994,
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ALS Line Official
ID: @alsthailand

right solutions.
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