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ALS Laboratory Group (Thailand) Co., Lid.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,

sran1siadavilanlaitunisimsizii / vadau

Bangkok 10250 Thailand

T+66 2 7603000 F+66 2 760 3197

Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal le:i:ﬂ;‘::am
Ambient Total Suspended Particulate High Volume BKK_FS0373 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS1058 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0370 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_ENO0O4 25-Feb-22 25-Feb-23 12
Ambient Particulate Matter (PM-10) High Volume BKK_FS0382 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0380 - - On site Calibration
Ambient Particulate Matter (PM-10}) High Volume BKK_FS0381 - - On site Calibration
Ambient Particulate Matter (PM-10}) Digital Balance BKK_EN00O4 25-Feb-22 25-Feb-23 12
Ambient Nitrogen Dioxide NO; Analyzer BKK_F50779 4-Jan-22 4-Jul-22 5}
Ambient Nitragen Dioxide NO, Analyzer BKK_FS0728 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO; Analyzer BKK_FS0800 4-Jan-22 4-Jul-22 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0920 8-Oct-21 8-Apr-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0165 3-May-22 1-Mov-23 18
Ambient Wind Speed [ Wind Direction Wind Speed / Wind Direction BKK_FS0167 11-May-21 9-Nov-22 18

Stack Oxides of Nitrogen Console Cantrol Unit BKK_FS0507 4-Jan-22 4-Jul-22 6

Stack Oxides of Nitrogen Console Control Unit BKK_FS0485 5-Jan-22 5-Jul-22 &

Stack Onides of Nitrogen Console Control Unit BKK_F30547 11-Jan-22 11-Jul-22 6

Stack Oxides of Nitrogen Vacuum Gauge BKK_FS0893 26-Nov-20 27-May-22 18

Stack Oxides of Nitrogen Vacuum Gauge BKK_FS0483 24-May-21 22-Nov-22 18

Stack Oxides of Nitrogen Spectrophotometer BKK_ENOU18 15-Oct-21 15-0ct-22 12

Stack Total Suspended Particulate Console Control Unit BKK_FS0507 4-Jan-22 4-Jul-22 3]

Stack Total Suspended Particulate Cansale Control Unit BKK_FS0485 5-Jan-22 5-Jul-22 6

Stack Tatal Suspended Particulate Console Control Unit BKK_FS0547 11-Jan-22 11-Jul-22 &

Stack Total Suspended Particulate Digital Balance BKK_EN0308 16-Dec-21 16-Dec-22 12
Workplace |Total Dust Field Rotameter BKK_F51025 1-Apr-22 1-Jul-22 3
Workplace |Total Dust Digital Balance BKK_ENO0OD4 25-Feb-22 25-Feb-23 12
Workplace |Respirable Dust Field Rotameter BKK_F51025 1-Apr-22 1-Jul-22 3
Workplace |Respirable Dust Digital Balance BKK_ENO0D04 25-Feb-22 25-Feb-23 12

Noise Leq 24 hrs Sound Calibrator BKK_FS0618 18-Oct-21 18-Oct-22 12

Noise Leq 24 hrs Sound Level Meter BKK_FS0103 9-Nov-21 9-Nov-22 12

Noise Leq 24 hrs Sound Level Meter BKK_FS0104 9-Nov-21 9-Nov-22 12

MNoise Leqg 24 hrs Sound Level Meter BKK_FS0021 19-May-21 19-May-22 12

Noise Leq 24 hrs Sound Level Meter BKK_FS0922 12-Jan-22 12-Jan-23 12

Noise Leq 24 hrs Sound Level Meter BKK_FS0113 12-Jan-22 12-Jan-23 12

Noise Leq 24 hrs Sound Level Meter BKK_FS0018 28-Jun-21 28-Jun-22 12

MNoise Leq 24 hrs Sound Level Meter BKK_FS0021 19-May-21 19-May-22 12

Noise Leq 8 hrs Sound Calibrator BKK_FS08617 9-Aug-21 9-Aug-22 12

Noise Leg 8 hrs Sound Level Meter BKK_FS0995 6-Aug-21 6-Aug-22 12

Noise Leq 8 hrs Sound Level Meter BKK_FS0994 B-Aug-21 6-Aug-22 12

Noise Leq 8 hrs Sound Level Meter BKK_FS0997 12-Jan-22 12-Jan-23 12

Noise Leq 8 hrs Sound Level Meter BKK_F30971 12-Jan-22 12-Jan-23 12

Noise Leq 8 hrs Sound Level Meter BKK_FS0969 12-Jan-22 12-Jan-23 12

Noise Leg 8 hrs Sound Level Meter BKK_FS0871 12-Jan-22 12-Jan-23 12

Noise Leq & hrs Sound Level Meter BKK_FS0993 12-Oct-21 12-Oct-22 12

Noise Leqg 8 hrs Sound Level Meter BKK_F50995 B-Aug-21 6-Aug-22 12

Noise Leq 8 hrs Sound Level Meter BKK_FS50983 12-Oct-21 12-Oct-22 12

Noise Leq 8 hrs Sound Level Meter BKK_FS0997 12-Jan-22 12-Jan-23 12

Noise Leq 8 hrs Sound Level Meter BKK_FS0969 12-Jan-22 12-Jan-23 12

Right Solutions - Right Partner www.alsglobal.com



ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,

s1un1siedavilanladlun1simsizii / vesau

Bangkok 10250 Thailand

T+66 2760 3000 F+66 2 760 3197

Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal Fret;&:natl:jt:}ata
Heat Heat Stress Heat Stress Monitor BKK_FS0648 14-Feb-22 14-Feb-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0648 17-Mar-22 17-Mar-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0850 1-Jun-22 1-Jun-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0651 1-Jun-22 1-Jun-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0662 27-May-22 27-May-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0667 14-Feb-22 14-Feb-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0672 17-Mar-22 17-Mar-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0680 15-Feb-22 15-Feb-23 12

Right Solutions - Right Partner

www.alsglobal.com




High Volume Air Sampler Calibration Worksheet

Project Site : Kosei Aluminum(Thailand) Co.,Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : ganfifl 1 YaTanuzan Temperature ( °C) : 37
Calibrate Date : 12-May-22 High Volume ID : BKK_FS0373
CalibrationSheet No.: C-120522-BKK_FS0373 High Volume Model : G1051
Calibrator ID: BKK _FS0624 High Volume S/N: 1330
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N : 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qstd I: Chart Linear Regression
(inch) (m3/min) (CFM)

1 35 1.1367 40 Slope : 38.3179

2 44 12710 44 Intercept: -4.0496

3 54 1.4049 50 Correlation Coefficient : 0.9979

4 6.4 1.5268 54

5 7.6 1.6612 60

1 (CFM)
65.4
y = 38.318x - 4.0496
0.0 T T T T T T T T T T T T T T T T T r r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by Approved by : -
( Mr. Thanong Wiriyasahakit ) (Mr. Noppong Juntarupan)
Field Scientist(4) Enviro Field Coordinator Scientist (3)

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



High Volume Air Sampler Calibration Worksheet

Project Site : Kosei Aluminum(Thailand) Co.,Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : qanfi 2 Saauvu Temperature ( °C) : 37
Calibrate Date : 12-May-22 High Volume ID : BKK_FS1058
CalibrationSheet No.: C-120522-BKK_FS1058 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0624 High Volume S/N: 5689
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N : 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qstd I: Chart Linear Regression
(inch) (m3/min) (CFM)

1 3.4 1.1207 40 Slope : 37.0040

2 4.3 1.2568 44 Intercept: -1.8922

3 53 13921 50 Correlation Coefficient : 0.9975

4 6.4 1.5268 54

5 7.6 1.6612 60

1 (CFM)
65.4
y = 37.004x - 1.8922
0.0 T T T T T T T T T T T T T T T T T r r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
‘. 2 ' vl'/'—‘IEE ; ’
Calibrated by M Approved by : -
( Mr. Thanong Wiriyasahakit ) (Mr. Noppong Juntarupan)
Field Scientist(4) Enviro Field Coordinator Scientist (3)

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



High Volume Air Sampler Calibration Worksheet

Project Site : Kosei Aluminum(Thailand) Co.,Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : gandif 3 1huauvu Temperature ( °C) : 37
Calibrate Date : 12-May-22 High Volume ID : BKK_FS0370
CalibrationSheet No.: C-120522-BKK_FS0370 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0624 High Volume S/N: 4798
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N : 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qstd I: Chart Linear Regression
(inch) (m>/min) (CFM)

1 3.4 1.1207 40 Slope : 37.5536

2 4.3 1.2568 44 Intercept: -2.6722

3 54 1.4049 50 Correlation Coefficient : 0.9969

4 6.4 1.5268 54

5 7.5 1.6505 60

1 (CFM)
65.4
y =37.554x - 2.6722
0.0 T T T T T r r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
‘. 2 ' vl'/'—‘IEE ; ’
Calibrated by M Approved by : -

( Mr. Thanong Wiriyasahakit )
Field Scientist(4)

(Mr. Noppong Juntarupan)

Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: -

ISSUE DATE: 14/03/16




PENTA

CALIBRATION

PENTA CALIBRATION CO., LTD.

66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

Tel: +66 (0) 2069-9773

www.pentacal.com

Certificate of Calibration

Represent to Certificate of Calibration ,PTC/07/22072

Certificate No.:
Equipment:
Manufacturer:
Model:

Type of Balance:

Customer:

Environment Condition:

Calibration Place:

The Method used:
Traceability:

Date Received:
Calibration Date:
Issued Date:

Calibration By:

PTC/07/22072 Page: 10of 3
Digital Balance Condition: Normal ?:Ef;:‘i'}}:)s,: Z,gii
METTLER TOLEDO Serial No: 1123091884
XP105 ID No: BKK_EN000O4
Multi interval
ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakarn 40 Phatthanakarn Rd.,
khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250.
Temperature 210 °C + 04°C
-y gmrwm* m
Humidity 62.8 %RH + 3.7 %RHY| REVIEW BY .cociaiesiimmmnsreemameeees
Air density 1.20 kg/m’ ZXL_
APPROVED BY KJ_

ALS Laboratory G Thailand) Co.,Ltd. 02 /&"J )

aboratory Group (Thailand) Co NEXT CAL. DATE iﬁ"’
104 Phatthanakarn 40 Phatthanakarn Rd., ;

khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250.

In house method, PTC-WI-07, base on Euramet cg. 18
This certificate is traceable to the Sl Units through Thai Calibration Service Co. ltd.
, NSC-ONSC Accreditation No.: Calibration 0189

February 25, 2022
February 25, 2022

March 01, 2022 N |

Mr. Rungroje Metakul f \‘\\
- 4
LJ..__....;-.;:_ =3

PENTA CALIBRATION CO .ITr

endendel et Approved By : 4;”’49,’
( Mr.Kriangsak Kalasri ) ( Mr. Keattisak Kerdto )
Reviewed by Laboratory Manager

This certificate is issued the units of measurement according to the International System of Units (Sl). It provides traceability of

measuremeant to international or national standard or other recognised national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by

the coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to

Expression of Uncertainty in Measurement (GLM). The effect that the resulls relate only to the items calibrated.

This calibration certificate shall not be reproduced except in full only, without written approval from penta calibration co ., Itd

PTC-FMC-07-02: 2 Feb 2020



PENTA CALIBRATION CO., LTD.
P E N T A 66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

Represent to Certificate of Calibration ,PTC/07/22072
Certificate No.:  PTC/07/22072 Page: 20f 3

Measurement Results:
Without Adjustment :

Function Calibration: Non Adjustment
Eccentric Error: Weight to be 1/3 ,1/2 or of Maximum capacity

Eccentricity test 30 (9)

Position (g)
I/QO/ 5 W 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
Maximum deviation: 0.0000

Repeatability Test : Weight to be 1/2 < L, < Maximum capacity

Determination of the standard deviation of weighing balance., Readability 0.0001 (g)

Nominal test value (g) Standard Deviation
100 0.00005
Error of indication : from nominal value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Indication Correction of Balance | Uncertainty k
(@) (@) (9) (9) (9)
40 40.00005 40.0000 0.0000 0.00016 2.1
50 50.00001 50.0000 0.0000 (_}EDE; 5_ 213
60 60.00003 60.0000 R 00(500 — 0.00016 2.08
70 70.00003 - 70.0000 0.0000 0.00017 2.07
80 80.00005 80.0001” -0.0001 0.00019 2.04
90 90.00606 b _90.0001 0.0000 0.00020 2.03
100 100.00002 99.9999 0.0001 3 0.00018 2.06

Note: Weight of adjust - (@)

PTC-FMC-07-02: 2 Feb 2020



PENTA CALIBRATION CO., LTD.
P E N T A 66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

Represent to Certificate of Calibration ,PTC/07/22072

Certificate No.:  PTC/07/22072 Page: 3of 3
Measurement Results:

Without Adjustment :

Function Calibration: Non Adjustment

Eccentric Error: Weight to be 1/3 ,1/2 or of Maximum capacity

Eccentricity test 30 (g)
” Position (g)
° ] 4 3\ 1 2 3 4 5
2 h 5 2 l v 0.00000 | -0.00001 | -0.00002 | 0.00000 | 0.00000
‘ Maximum deviation: 0.00002

Repeatability Test : Weight to be 1/2 < L, < Maximum capacity

Determination of the standard deviation of weighing balance., Readability 0.00001 (qg)

Nominal test value (g) Standard Deviation
20 0.000005
Error of indication : from nominal value., Readability 0.00001 (g)
Nominal Value | Conventional Mass Indication Correction of Balance | Uncertainty k
(@ (9) (9) (9) (9)
0 0.000000 0.00000 0.00000 0.000016 2.52
0.1 | .0.130600 0.10000 0.00000 0.00001; 260 B
0.5 0.499999 0.50000 | 0.06000 0.000019 2.00
: _2_ - 2.000010 1.99999 0.00002 0.000024 2.00
o) 5.000005 5.00001 " 0.00000 0.000027 2.00
10 10.000015 10.00001 0.00000 0.000031 2.00
F ?)_ | 26.000019_ R 20.00001 0.00001 0.000042 2.00 B
30 30.000034 30.00006 -0.00003 0.000069 2.00 _
Note: Weight of adjust - (g)

The End of Certificate

PTC-FMC-07-02: 2 Feb 2020



High Volume Air Sampler Calibration Worksheet

Project Site : Kosei Aluminum(Thailand) Co.,Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : faniivl 1 falanusay Temperature ( °C) : 37
Calibrate Date : 12-May-22 High Volume ID : BKK_FS0382
CalibrationSheet No.: C-120522-BKK_FS0382 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0624 High Volume S/N : 4786
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N: 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m*/min) (CFM)

1 2.0 0.8663 32 Slope : 31,1255

z 26 0.9837 36 Intercept : 5.1873

3 34 11207 40 Correlation Coefficient : 0.9997

4 4.2 1.2424 44

5 5.2 1.3791 48

1 (CFM)
65.4
| y=31.125x +5.1873
0.0 T T T T T T T - r r r r
0.0 0.5 1.0 1.5
Qstd (m3/min)
e D2 PPy
Calibrated by M Approved by : -

( Mr. Thanong Wiriyasahakit )
Field Scientist(4)

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

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Kosei Aluminum(Thailand) Co.,Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : qonfi 2 Samumu Temperature ( °C) : 37
Calibrate Date : 12-May-22 High Volume ID : BKK_FS0380
CalibrationSheet No.: C-120522-BKK_FS0380 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0624 High Volume S/N : 4163
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N: 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m>/min) (CFM)

! 2.2 0.9072 32 Slope : 37.6190

z 28 1.0197 36 Intercept : -2.2556

3 34 11207 40 Correlation Coefficient : 0.9987

4 4.2 1.2424 44

5 4.8 1.3262 48

1 (CFM)
65.4
1 y =37.619x - 2.2556
0.0 T T T T T T T T - r r r r
0.0 0.5 1.0 1.5
Qstd (m3/min)
e D2 PPy
Calibrated by M Approved by : -

( Mr. Thanong Wiriyasahakit )

Field Scientist(4)

(Mr. Noppong Juntarupan)

Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Kosei Aluminum(Thailand) Co.,Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : qondi 3 1huaumu Temperature ( °C) : 37
Calibrate Date : 12-May-22 High Volume ID : BKK_FS0381
CalibrationSheet No.: C-120522-BKK_FS0381 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0624 High Volume S/N : 4161
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N: 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m>/min) (CFM)

1 2.2 0.9072 32 Slope : 34.1807

z 28 1.0197 36 Intercept: 1.2444

3 34 11207 40 Correlation Coefficient : 0.9984

4 4.2 1.2424 44

5 5.2 1.3791 48

1 (CFM)
65.4
1 y=34.181x + 1.2444
0.0 T T T T T T T - T r r r
0.0 0.5 1.0 1.5
Qstd (m3/min)
e D2 PPy
Calibrated by M Approved by : -

( Mr. Thanong Wiriyasahakit )
Field Scientist(4)

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

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. VJVBGEEP Equipment ID BKK_FS0779
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 100.10 0.10 0.10 101.00 1.00 1.00
2 200.00 199.80 -0.20 -0.10 200.50 0.50 0.25
3 300.00 299.60 -0.40 -0.13 301.20 1.20 0.40
4 400.00 400.50 0.50 0.13 402.20 2.20 0.55
AVERAGE (%) 0.02 0.46

400

300

200

100

100

200

300

Ideal —e— Actual NO

—— Actual NOx

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

Approved By

—=ws 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

FORM NO.: F 06-056 REVISION NO.: -

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer Teledyne API Model T200
Serial No. 1993 Equipment ID BKK_FS0728
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
oin
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 100.10 0.10 0.10 101.10 1.10 1.10
2 200.00 199.40 -0.60 -0.30 200.40 0.40 0.20
3 300.00 299.60 -0.40 -0.13 301.00 1.00 0.33
4 400.00 400.30 0.30 0.08 402.20 2.20 0.55
AVERAGE (%) -0.03 0.46
400
300
200
100
0 T T T T T T T T
0 100 200 300 400
Ideal —e—ActualNO —#®— Actual NOx
Calibrated By Approved By
( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. HCWSR681 Equipment ID BKK_FS0800
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 100.50 0.50 0.50
2 200.00 197.60 -2.40 -1.20 201.50 1.50 0.75
3 300.00 298.00 -2.00 -0.67 302.50 2.50 0.83
4 400.00 398.80 -1.20 -0.30 401.20 1.20 0.30
AVERAGE (%) -0.61 0.50
400

300

200

100

100

200

300

Ideal —e— Actual NO

—— Actual NOx

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

Approved By

—=ws 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

FORM NO.: F 06-056 REVISION NO.: -

ALS Laboratory Group
ISSUE DATE: 02/04/12




63/14-16,67/35-36, Soi Petchkasem7,7/1. Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
RHANNERE. S uSEh s Tel: (66) 02-8680812#13 Fax.: (66) 02-8680840 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No: WS-02102021

Page 1 of 2 pages
Measurement Ilem : Cup anemometer with data legger.

Manufaclurer : Data logger: Novalynx.

: Cup anemometer: Novalynx.

' Wateon, £
REVIEW BY ... MW@y f >
Maodel/Type : Data logger: 200-WS-25LB
¢ Cup anemometer: WS-02F

APPROVED BY .......5
i

1
! NEXT CAL. DATE %/‘f/”

Serial Number : Data logger: AS3EQD

: Cup anemometer; -

ID No : Data logger: BKK_FS0920
: Cup anemometer: -

Customer 1 ALS laboratory group (Thailand) co., ltd.
: 104 Phatthanakan 40, Phatthanakan RAd, Khwseng Suan Luang, Khet Suan Luang, Bangkok 10250
Thailand.
Test Conditions : Wind tunnel cross test section area 200 em’
: Anemometer frontal area 100 em”
: Diameter of mounting pipe o mm
: Blockage ratio of test object o111 []
Test Conditions © Alr temperature 233 +0.8 'C
: Alr prassure 1007.8 0.4 hPa
: Relative air humidity 46.9 +3.5 %RH
Calibration Procedure Calibration was carried out base on:

IBC 61400-12-1 ED.1: 2005-Power Performance Measurements of Electricity Producing  Wind
Turbines;

MBASNET Anemometer Calibration Procedure - Version 2 2009,

Traceability This calibration documents the traceabls o national standard, Which reslize the unit of
measurements according to the internsliopal system of units (S) through National Institute of
Metrology Thailand (NIMT).

Measurement Date : O¢t 08, 2021.
lssued Date : Ot 11, 2021.

N7
Calibrated by Approved Signatory: ... .<={1M

Mr. Sorawit Thachalad
[ miss Orsthal Wiwstwittaya

Mr. Parinya Booncharoen

Technical Support
NAC : and Calibration Manager

JIRANATE ASSOCIATES CO),, LTD.

\

THIS CERTIFICATE MAY NOT BE REPROGEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.
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63/14-16,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,

Watthapra, Bangkokyai,Bangkok 10600 Thailand.

Continuation of Certificate of Calibraticn Number

Result of calibration:

M without adjustment

[ with adjustment

Calibration in the range of 1 - 16 m/s &t a calibration interval of 1 m/s

Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Certificate No: WS-02102021

The results of calibration and assoclated measurement uncertainties are reported in the table below.

Page 2 of 2 Pages

Ve Reading Vyuer Reading Error Unecertainty
m/s m/s (m/s) (%)
2040 20 00 27
4.090 4.0 -0.1 1.3
597 &0 00 099
8.02 8.0 0.0 0.98
10.01 101 0.1 12
12.01 121 0.1 045
14.00 142 0.2 0.69
1599 162 0.2 1.1
14.98 152 0.2 0.7e
13.00 13.1 0.1 0.24
11.02 11.0 0.0 1.1
Q.01 2.0 0.0 D.88
7.01 7.0 0.0 1.1
5083 5.1 0.0 098
2984 3.0 0.0 1.7
1.007 0.8 0.2 4.6

WuC*: Unit Under Calibration

The reporied expanded uncertainty

canfidence of approximately 98%

Appendix 1: Instrumentations

is based on standard uncerteinty multiplied by & coverage faclor k=2 providing & level of

Calibration Certificate Reporl
NO Sensor Manufacturer | Model/Type Range
Date Number

1 Pitot atatic TESTO INC. D&3521458 sug 07, 2021 MW-0034-21 5 - 30 m/is

2 Precision Differentlal Pressure Meter Zoglab DPME2S500 Aug 07, 2021 Mw-0034-21 & - 30 m/s

o Air velocity transducer (hot wire) T3l INC, 8455-12 Aug 08, 2021 Mw-0035-2 1 a-&mis

4 Temperature Zoglab DSR-THP March 30, 2021 CL-027-64 -30 - 70°C

5 Relative humidity Zoglah DER-THR March 30, 2021 RH-03032021 0 - 100 %RH
G Atmospheric pressure Zoglab DSR-THRP March 30, 2021 BP-0103202) 500 - 1104 hPa
7 Wind tunnel £550M MP3I300D > 0 - 80 Hz

***End of certificale of calibration®**

NAC

JIRANATE ASSOCIATES CO., LTD.




63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watlthapra, Bangkokyai,Bangkok 10600 Thailand.
SATFE ASSOCIALES L0 § £ Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. WD-02102021
Page 1 of 2 pages
Measurement Item : Wind direction sensor with data logger,

Manufacturer : Data logger: Novalynx,

: Wind direction sensor: Novalynx.

Model/Type : Data logger: 200-WS-25L8
1 Wind direction sensor: WS-02F

Serfal Number : Data logger: AS380

: Wind direction sensor: -

1D No : Data logger: BKK FS0920

1 Wind directien sensar: -

Customer ¢ ALS laboratory group (Thailand) Co.ltd.
104 Phatthanakan 40, Phalthanakan Rd,Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10250
Thailand.

Environmenlal Condition:

The measurement was carried out In an ambient temperature of (23+3)°C, and relative humidity of (40+10)%.

Measurement Method:
The wind direction sensor calibration according to comparison method with reference angle measurement electronic theodolite and
Une laser is used for axis control, The measurement were taken at 45" Intervals in clockwise and counterclockwise

directions,
Note: The UUC was warmed up for 1 hour prier ta the calibration being performed
Traceability:

The measurement results are traceahle o the international system of units (S)) through Certificate MNo: CC563-07-00485,
Certificate No: KWS64/0025.

Measurement Date : Oct 08, 2021,
Issued Date : Oct 17, 2021.
3
Performed by N Cppmved Signatory:......... S o A M
M Mr. sorawit Thachalad 4 k WE Paii BEssbsSE
L Miss Orathal Wiwatwittaya PEANATE ASBOCIATES OB, L1D. | " e ) o

Technical Support

and Calibration Manager

THIS CERTIFICATE AEPORT MAY NOT BE REPROCEDUCED eXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OETAINED IN WRITING FROM THE LABORATORY.
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63/14-15,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-86808124#13 Fax.: (66) 02-8680860 www.jiranatee.com

Continuation of Certificate of Calibration Number

Result of calibration: [ Without adjustment I with adjustment.
Calibration In the range of O - 360 ° at a calibration Interval of 45"

The results of calibration and associated measuremant uncertainties are reporte

d in table below.

Certificate No: WD-D2102021

Fages 2 of 2 pages

Nominal Angle Standard Reading UUC* Reading Error Uncertainty

NO Turning Direction " - . . .
() ) ) ) +(")

1 0/340 360 359 -1 3.0

2 45 45 42 -3 3.0

3 90 Q0 87 -3 3.0

4 135 135 132 -3 3.0

Clockwise

5 180 180 179 -1 3.0

6 225 225 226 1 3.0

7 270 270 272 2 3.0

8 315 315 318 & 3.0

Q 0/360 360 359 -1 3.0

10 45 45 42 -3 30
11 20 20 87 -3 3.0
12 136 135 132 -3 3.0

Counter Clockwise

13 180 180 179 -1 5.0
14 225 225 226 1 30
15 270 270 272 2 3.0
16 315 316 318 3 3.0

UUC* Unit Under Calibration The reported expanded uncertainty is based on standard uncert

tor k=2 praviding a level of confidence of approximately 98%

***end of Cerfificate of Calibration***

NAC

\ IKANATE ASSOCIATES CO., LTD.

ainty multiplied by a coverage fac-




63/14-15,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
FATHE BRSO Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No: WS-01052022
Page 1 of 2 pages
Measurement Item : Cup anemometer with data logger.

Manufacturer : Data logger: Novalynx
: Cup anemometer: Novalynx

-
Model/Type : Data logger: 200-WS-25DL REVIEW BY Wﬁqédf“" /)

: Cup anemometer: W3-02F

APPROVED BY ... =53

Serial Number : Data logger: A4940 7oy P
: Cup anemometer; - A /” } 93,
NEXT CAL. DRIE: 2 s
1D Ne : Data logger: BKK_FS01656 b

: Cup anemometer: -

Customer : ALS laboratory group (Thalland) co., ltd.
: 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10280
Thailand.
Test Conditions : Wind tunnel cross test section area 200 em’
: Anemometer frontal area 100 r:rn2
: Diameter of mounting pipe - mm
: Blockage ratio of test objsct 0111 [
Test Conditions : Air temperature 2563 +0.8 “C
: Air pressure 10133 +0.4 hPa
: Relative air humidity 510 +3.5 %RH
Calibration Procedure Calibration was carried out base on;

IEC 61400-12-1 €D.1: 2005-Power Performance Measurements of Electricity Producing Wind
Turbines;

MEASNET Anemometer Calibralion Procedure — Version 2: 2009;

Traceabhility This calibration documents the traceable to national standard, Which realize the unit of
measurements  according to the international system of wunits (S8) through National Institute of
Metrology Thailand (NIMT).

Measurement Date : May 03, 2022.

lssued Date : May 04, 2022,

Calibrated by ppraved SIgRatOny: .. i sl o iz
M Mr. Sorawit Thachalad Mr. Parinya Booncharoen

[J miss Jittraporn Lertsomphol NAC Calibration Department Manager

JTRANATE ASSOCIATES CO.,LTD,

-THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATCRY.



63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.

Continuation of Certificate of Calibration Number

Result of calibration:

M without adjustment
Calibration in the range of 1 - 16 m/s at a calibration interval of 1 m/s.

O with adjustment

Certificate No: WS-01052022
Fage 2 of 2 Pages

The results of calibration and associated measurement uncertainties are reporled in the table below,

e Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Ve Aeading Viyue Reading Error Uncertainty

m/s m/s (m/s) (%)
2072 20 -0.1 24
4,146 40 -0.1 1.2
6.01 é6.0 0.0 1.0
8.01 8.0 0.0 0.74
10.00 10.2 0.2 0.68
1199 122 0.2 0.72
14.02 14.3 0.3 047
16,00 163 0.3 0.43
16,02 163 0.3 0.68
12909 13.1 0.1 0.51
11.01 11.2 0.2 0.53
.01 2.1 Q01 0.69
7.00 7.0 0.0 0.90
5.165 5.1 -0.1 0.86
3.009 3.0 0.0 1.7
1.027 0.8 -0.2 48

UuUC*: Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing a level of

confidence of approximately 96%

Appendix 1: Instrumentations

Calibration Certificate Report
NO Sensor Manufacturer | Model/Type Range
Date Number

1 Pitot static TESTO INC. D&352145 Aug 07, 2021 MW-0034-21 & - 30 m/s

2 Precision Differential Pressure Meter Zoglab DPMZ500 Aug 07, 2021 MW-0034-2 1 5 - 30 mss

3 Alr veloclty transducer (hot wire) TSI INC. 8455-12 Aug 08, 2021 MW-0035-21 0-5m/a

4 Temperature Zoglab DSR-THP March 30, 2022 CL-027-65 -30 - 70°C

& Relative humidity Zoglab DSR-THF March 30, 2022 RH-03032022 0 - 100 %RH
& Atmospheric pressure Zoglab DSR-THF March 30, 2022 BR-D1032022 500 - 1100 hPa
7 Wind tunnel E350M MP3300D = B - 580 Hz

***end of cerlificate of calibration***




63/14-15,67/36-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
JATEH ARSOCTATES v i THd Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No.: WD-01052022

Page 1 of 2 pages
Measurement Item : Wind direction sensor with data logger.

Manufacturer : Data logger: Novalynx.

: Wind direction sensor: Novalynx,

Model/Type : Data logger: 200-WS-26DL
: Wind direction sensor: WS-02F

Serial Number : Data logger: A4940
: Wind direclion sensor: -

ID No : Data logger: BKK_FS0166

: Wind direction- sensor; -

Customer : ALS laboratory group (Thailand) co., lid.
¢ 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10250
Thailand,

Environmental Condition:

The measurement was carried out in an amblent temperature of (23+3) r’C. and relative humidity of (40+1Q) %.

Measurement Method:
The wind direction sensor calibration according to comparison method with reference angle measurement electronic theodolite and

line laser is used for axis control, The measurement were taken at 45° intervals in clockwise and counterclockwise
directions.

Note: The UUC was warmed ug for 1 hour prior to the calibration being performed
Traceability:
The measurement resulls are traceable to the international system of units (SI) through Certificate No: &21086014, Certificate No.:

KWS64/00285,

Measurement Date 1 May 03, 2022,
Issued Date : May 04, 2022,

Callbrated by
™ wmr. Sorawit Thachalad
O miss Jittraporn Lertsomphaol

}roved Signatory:... e
Mr. Parlnya Boomharoers

Calibration Department Manager

jIRANAI‘E ASSOCIATi;S CO.,LTD,

——

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
QBTAINED IN WRITING FROM THE LABORATORY,



63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Woatthapra, Bangkokyai,Bangkok 10600 Thailand.

Continuation of Cerlificate of Calibration Number

Result of calibration: [] Without adjustment ™ with adjustment,
Calibration In the range of 0 - 340 *

at a calibration Interval of 45°,

The results of calibration and associated measurement uncertainties are reported in table below,

Tel.: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranatee.com

Cerlificate No: WD-01052022

Pages 2 of 2 pages

Nominal Angle Standard Reading UUC* Reading Error Uncertainty

NO Turning Direction = ) n . .
) ) ) (') +(")

] 0/360 360 369 -1 3.0

2 45 45 4] -4 3.0

3 20 20 87 -3 3.0
4 135 135 182 -3 3.0

Clockwise

5 180 180 181 1 3.0

6 228 228 229 4 3.0
i 270 270 2786 4] 3.0

8 318 315 320 5 3.0

Q 0/360 360 359 -1 3.0

10 45 45 41 -4 3.0
11 20 2?0 87 -3 3.0
12 135 136 132 -3 3.0

Counter Clockwise

13 180 180 181 1 3.0
14 225 228 229 4 30
16 270 270 278 5 3.0
16 315 316 320 5 3.0

UUC*: Unit Under Calibration
tor k=2 providing a level of confidence of approximately ©5%

The reported expanded uncertainty Is based on st

***&nd of Cerlificate of Calibration***

andard uncertainty multiplied by & coverage fac-




63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, BangkokyaiBangkok 10600 Thailand.
IDEANATER ASSCOATES COTD Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificale No: W5-030562021
Page 1 of 2 pages

Measurement Item : Cup anemometer wilh dala logger.
Manufacturer : Dala logger: Novalynx.
: Cup anemometer: Novalynx.
Model/Type : Dala logger: 200-WS-280L. REVIEW BY %‘;’/{/
¢ Cup anemometer: WS-02F, ,
J
il fivsatins . Data logger: A4084. APPROVED BY 'EJE/
: Cup anemometer: - /.?1? /2
NEXT CAL. DATE q‘z
ID No : Data logger: BKK_FSO167.

: Cup anemometer: -

Customer : ALS laborstory group (Thailand} co., lid.
: 104 Phalthanakan 40, Phatthanakan Rd, Khweeng Suan Lueng, Khet Suan Luang, Bangkok 10250
Thailand.
Tesl Condilions : Wind tunnel cross test section area . 900 :rnzl
+ Anemomeler frontal area 100 om’
: Diameter of mounting pipe = mm
: Blockage ratio of iest objent 0111 F
Tesl Conditicns Al temperature 24,1 0.8 'C
© Alr pressure 10144 +0.4 hPa
: Relstive air humidity 60.1 +3.5 %RH
Calibration Procedure Calibration was carried out base an;

I8C 61400-12-1 ©0.1: 2005-Power Performance Measurements of Electricity Producing Wind
Turbings;

MEASNET Anemometar Calibration Procedure - Version 2: 2009

Traceability This callbration documents the t{raceable to naliopal standard, Which realize the unit of
messurements according to the intermational system of unite (8I) through Mational Institute of
Metrology Thailand (NIMT),

Measurement Date : May 11, 2021,
Issued Date  May 12, 2021,

Calibrated by

O wr. sorawit Thachalad NA@

M wmr. Bongkoeh Malithong JIRANATE ASSOCIATES €O, , LTD,

Approved Signatory: [l s s

Mr, Parinya Booncharoen

Technical Support

and Callbration Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.
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MHRANATEE ASSUWTATES CULLLTDY

Continualion of Certificate of Calibration Number

Resull of calibration:

1 without adjustment

O with adjustment

Calibration in the range of 1| — 16 m/s al a calibretion intervel of 1 m/s,

63/14-156,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

Certificate No: WS-03052021

The resulls of calibration and associated measurement unceriainties are reported in the table below.

Page 2 of 2 Pages

Varp Reading Vuuer Reading Error Uncertainty
m/s m/s {m/s) (%)
20563 1.9 -0.2 2.5
4110 4.0 -0.1 1.4
597 6.0 0.0 1.4
802 8.3 0.3 1.6
Q.07 10.4 0.4 0.77
11.98 12.6 0.6 0.92
1403 14.6 0.6 0.47
16.02 17.0 1.0 0.28
1602 16.4 0.4 0.88
12.94 124 0.4 1.5
10.98 11.2 0.2 1.4
BO8 Q.2 o2 1.6
6.97 7. 0.1 25
5175 6.1 =81 1.2
2069 3.0 0.0 1.9
1.046 0.8 -0.2 6.0
uuc*: Unit Under Calibration
The reported expandad uncertainty is bassd on standard uncerlainty multiplied by & coverage factor k=P providing a level of
confidence of approximately 95%
Appendix 1: Instrumentations
NO Sensor Manufacturer | Model/Type Nl CorRIENES iR Range
Date Number
1 Piiot static TESTO INC. 0638621456 July 16, 2020 MW-0035-20 § - 30 m/s
2 Precision Differential Pressure Meter Zoglah DFM2500 July 16, 2020 MW-0035-20 & - 30 m/s
3 Alr velocity transducer (hot wire) T8l INC. B84556-12 July 20, 2020 MW-0034AA-20 D-56m’s
4 Temperature Zoglab OSR-THRP March 30, 2021 CL-027-64 -30 - 70°C
5 Relative humidity Zoglab SR-THP March 30, 2021 RH-03032021 0 - 100 %RH
& Atmospheric. pressure Zoglab OsSR-THP March 30, 2021 BP-01032021 500 - 1100 hFa
Z Wind tunnet E850M MP330D 0 - 80 Hz

**ond of cerlificate of calibration***

|

J

NAC

j
|

ﬁ&-\l\':\'flﬁ ASSOCIATES CO., LTD.




63/14-16,67/356-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
HRANATEE ASSOCIATES COLLTH Tel. (66) 02-8680812#13 Fax.: (éé) 02-8680860 WWW.jiranatBe.COl’l’l

CERTIFICATE OF CALIBRATION

Certificate No. WD-02052021
Page 1 of 2 pages
Measurement ltem : Wind direction sensor with data logger.

Manufacturer : Data logger: Novalynx.

: Wind direction sensor: Novalynx.

Model/Type : Data logger: 200-WS-250L.
: Wind direction sensor: WS-02F,

Serial Numhber : Data logger: A4984,

: Wind direction sensor: -

D No : Data logger: BKK £S0167.

: Cup anemometer: -

Cuslomer 1 ALS laboratory group (thailand) Co.lLtd.
104 Pnatthanakan 40, Fhatthanakan Rd.khwaeng Suan Luang, Khet Suan LuangBangkok 10250
Thailand,

Environmental Condition:

The measurement was carried oul in an ambient temperature of (23+3)°C, and relative humidity of (40+10)%.

Measurement Method:

The wind direction sensor calibration according to compsrison method with reference angle measurement electronic theodolite and
line laser is used for axis control, The measurement were taken at 48" intervals In clockwise and counterclockwise
directions.

Note: The UUC was warmed up for 1 hour prior to lhe calibration being perfermed
Traceabhility:

The measuremenl resulls are tracesble to the International systam of units (SI) through Certificate No: CC863-07-0046
Certificate No.: KWS63/0044.

]

Measurement Date : May 12, 202]1.
Issued Date : May 12, 2021,

1R y —— 5 1
Performed by | j\JA( J APProved SIgNBLOMY ... em rmesmimsisisemsmeisnsesarsses s s ssssonee

O Mr. sorawit Thachalad TRANATE, ASSOCIATES CO,, LTD,

\J! Mr. Parinya Booncharosn,
M wr, Bongkoch Malitheng

Technical Support

ard Callbralion Manager

THIS CERTIFICATE REPGRT MAY NOT BE REPROCEDUCED EXCEPT IN PULL UNLESS PERMISSION FOR REFRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY,



J 63/14-16,67/36-36, Soi Petchkasem?,7/1, Petchkasem Rd,

NAC Watlthapra, Bangkokyai,Bangkok 10600 Thailand.
MIEANATEE ASSOUIATES COLTD Tel: (66) 02-8680812#13 Fax. (06) 02-8680860 WWW.jiraﬂateB.Com
Continuation of Certificate of Calibration Number Certificate No: WD-02052021

Pages 2 of 2 papes

Result of calibration: [] Without adjustment 1 with adjustment.
Calibration in the range of 0O — 360 " at a calibraticn interval of 45°.

The resulls of calibration and associaled measurement uncertainties are reported In table below.

) Naminal Angle Standard Reading UuUC* Heading Error Uncertainty

NO | Turning Direction i = . i ks
) ] ) (3 (")

1 0/360 360 359 -1 3.0

2 45 45 44 -1 3.0

8 o0 o0 a8 -2 3.0

4 1386 138 133 -2 3.0

Clockwise

5 180 180 179 -1 3.0

& 225 225 227 2 3.0

7 270 270 273 3 3.0

8 316 318 318 3 3.0

Q@ 0/360 360 389 -1 3.0

10 45 45 44 =] 3.0
11 Q0 0 88 -2 3.0
12 136 1386 133 -2 3.0

Counter Clockwise

13 180 180 180 o 3.0
14 226 226 227 P 3.0
16 270 270 2783 3 30
16 316 3156 aie 3 30

Uuc*: Unit Under Callbration The reported expanded uncerlainty is based on standard uncertainty mulliplied by a coverage factor

k=2 providing a level of confidence of approximately 95%

***2nd of Cerlificate of Calibration***

NAC

JIRANATE ASSOCIATES CO., LTD.




ALS CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 4 Jan 22 Barometric Pressure (mm.Hg) : 758
Next Calibration Date : 4 Jul 22 Relative Humidity (%) ©49.0
Temperature (°C) : 31.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. : C-040122-BKK_FS0507 Reference Dry Gas Meter ID.: BKK_FS1122
Dry Gas Meter No. : BKK_FS0507 Serial No. : A2003240
Serial No. : 1503017 Correction Factor (Yr) : 1.0000
Model No. : XC-572-V Next Calibration Date : 1 Mar 22
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Py Gas Meter Orifiee
Correction Calibration
(mm.H,0) [ Minutes Vr (Liters) Tr Vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (*C) Final Initial Total (*C) (°C) (0 ) AHe
15 12.06 150.00 0.00 150.00 35.0 439902.0 | 439750.0 152.00 33.0 33.0 33.0 0.9790 45.6446
25 9.10 150.00 0.00 150.00 34.0 440069.0 | 439916.0 153.00 33.0 33.0 33.0 0.9748 43.0330
50 6.27 150.00 0.00 150.00 35.0 441015.0 | 440860.0 155.00 32.0 32.0 32.0 0.9537 41.2601
80 5.06 150.00 0.00 150.00 35.0 441198.0 | 441044.0 154.00 32.0 32.0 35.0 0.9665 42.9948
120 4.06 150.00 0.00 150.00 35.0 441365.0 | 441212.0 153.00 32.0 32.0 36.0 0.9723 41.5201
Avg. 0.9693 42.8905
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH2O ; tolerance for individual values + 5.08 from average .
Procedure; 40 CFR 60,APP AMETH ,SEC 5.3 &7

el T

Calibrated by: Approved by:

(Mr.Chawalit Wongchan ) (Mr.Samart Roo-ngan )

Field Scientist(2) Specialist(1)

FORM NO.: F 06-024 REVISION NO.: 1 ISSUE DATE: 9/1/19



Stopwatch Calibration Test Report

Calibration Date : 4 Jan 22 Next Cal. Date : 4 Jul 22
Barometric Pressure (mmHg) : 758 Temperature (OC) : 31.0
Relative Humidity (%) : 49.0
Reference Stopwatch Data Console Control Meter Data
Stopwatch ID No. : E18061 Dry Gas Meter No. :BKK_FS0507
Model : F808 Model : XC-572-V
Serial No. : - Serial No. : 1503017
Calibration Date : 8 Sep 20
Certificate No. : E-2009018
Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:08 5:00 8 0.00013
2 5:00:11 5:00 11 0.00018
3 5:00:10 5:00 10 0.00017
4 5:00:10 5:00 10 0.00017
5 5:00:10 5:00 10 0.00017
6 5:00:10 5:00 10 0.00017
7 5:00:08 5:00 8 0.00013
8 5:00:09 5:00 9 0.00015
9 5:00:11 5:00 11 0.00018
10 5:00:12 5:00 12 0.00020
Average 0.00017
SD 0.00002

Calibrate by : Approved by :

Mr.Chawalit Wongchan Mr. Samart Roo-ngan

Field Scientist (2) Specialist (1)



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date :

4 Jan 22

Calibration sheet No. : C-040122-BKK_FS0508

Ambient Temperature (°C) : 31

Relative Humidity (%) : 49

Digital Temperature ID BKK_FS0508 Reference Temperature ID : BKK_FS0609
Serial No. : 1503017 Serial No. : 7688004
Model : XC-572-V Model : FLUKE 714
Next Calibrate : 4 Jul 22
Location Reference Temperature | Digital Temperature Error Remark
°C °C °C
Stack 0 1 1
25 26 1
50 51 1
100 101 1
150 151 1
200 201 1
250 252 2
300 302 2
500 503 3
1000 1003 3
1200 1203 3
Probe 100 101 1
125 126 1
150 151 1
Oven 100 100 0
125 125 0
150 151 1
Filter 100 100 0
125 125 0
150 151 1
Exit 0 1 1
10 11 1
20 21 1
Meter 0 0 0
25 25 0
50 50 0
AUX 0 0 0
25 25 0
50 50 0

Calibrated by

vt

( Mr. Chawalit Wongchan )

Field Scientist (2)

/ﬁz/‘

( Mr.Samart Roo-ngan)

Approved by :

Specialist (1)

FORM NO.: F 06-027 REVISION NO.: - ISSUE DATE: 2/5/02



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0511 Calibration Date : 4 Jan 21
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-040122-BKK_FS0511 Cp Standard : 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
DS = o oA
AP (s)
| = _
C —C must BE <0.01
) "(B)} =0

Z [Cp (s) — Cp(A4 or B)]

1

Average deviation(A or B) =
3

vl

Calibrated by

( Mr. Chawalit Wongchan )

Field Scientist (2)

must BE < 0.01

/ﬁzﬂg/

( Mr.Samart Roo-ngan)

Approved by

Specialist (1)

FORM NO.: F 06-005 REVISION NO.: - ISSUE DATE: 9/10/02




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0512 Calibration Date : 4 Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-040122-BKK_FS0512 Cp Standard : 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
DS = o oA
AP (s)
| = _
C —C must BE <0.01
) "(B)} =0

Z [Cp (s) — Cp(A4 or B)]

1

Average deviation(A or B) =
3

el

Calibrated by

( Mr. Chawalit Wongchan )

Field Scientist (2)

must BE < 0.01

fﬁz”g/

( Mr.Samart Roo-ngan)

Approved by

Specialist (1)

FORM NO.: F 06-005 REVISION NO.: - ISSUE DATE: 9/10/02




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 4 Jan 22 Nozzle Set ID.: BKK_FS0513
Calibration Sheet No. : C-040122-BKK_FS0513 Vernier Caliper ID.: BKK_FS0626
Nozzle Diameter (cm.) Hi- Lo (D,+D,+D,) /3
Nozzle ID #
D, D, D, AD Davg
1 0.315 0.315 0.315 0.000 0.315
2 0.475 0.475 0.475 0.000 0.475
3 0.635 0.635 0.635 0.000 0.635
4 0.790 0.790 0.790 0.000 0.790
5 0.950 0.950 0.950 0.000 0.950
6 1.110 1.110 1.110 0.000 1.110
7 1.270 1.270 1.270 0.000 1.270
Where : D2 D3
D,,D,, D, = There different nozzle diameters at 60 degrees to

=({D,+D,+D,)/3

avg

each other, each measured the nearest 0.025 mm. 1
Ap = Maximum distance between any two diameters,
must be < 0.100 mm.

MEASUREMENT PLANE

C\qawCLm | {W

Calibrated by : Approved by

( Mr.Chawalit Wongchan) Mr.Samart Roo-ngan

Field Scientist (2) Specialist (1)

FORM NO.: F 06-026 ~ REVISION NO.: - ISSUE DATE: 9/1/03



ALS CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 5Jan 22 Barometric Pressure (mm.Hg) : 759
Next Calibration of Date : 5Jul 22 Relative Humidity (%) : 61.0
Temperature (°C) : 30.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. : C-050122-BKK_FS0485 Reference Dry Gas Meter ID.: BKK_FS1122
Dry Gas Meter No. : BKK_FS0485 Serial No. : A2003240
Serial No. : 1310055 Correction Factor (Yr) : 1.0000
Model No. : XC-572-V Next Calibration Date : 1 Mar 22
Dry Gas Meter Orifice
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter
Correction Calibration
(mm.H,0) Minutes Vr (Liters) Tr vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) ) AHa
15 12.29 150.00 0.00 150.00 29.0 273149.0 | 272994.0 155.00 30.0 30.0 30.0 0.9695 45.9639
25 9.30 150.00 0.00 150.00 30.0 273572.0 | 273415.0 157.00 31.0 31.0 31.0 0.9563 44.0117
50 6.34 150.00 0.00 150.00 31.0 273743.0 | 273588.0 155.00 33.0 33.0 33.0 0.9694 40.9096
80 5.10 150.00 0.00 150.00 31.0 273917.0 | 273762.0 155.00 33.0 33.0 33.0 0.9666 42.3552
120 4.10 150.00 0.00 150.00 31.0 274120.0 | 273966.0 154.00 34.0 34.0 34.0 0.9723 40.9269
Avg. 0.9668 42.8335
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20 ; tolerance for individual values + 5.08 from average .
Procedure; 40 CFR 60,APP A METH ,SEC 5.3 & 7

Chaﬂam —n

Calibrated by: Approved by:

( Mr.Chawalit Wongchan ) ( Mr.Samart Roo-ngan)

Field Scientist(2) Specialist(1)

FORM NO.: F 06-024 REVISION NO.: 1 ISSUE DATE: 9/1/19



Stopwatch Calibration Test Report

Calibration Date : 5 Jan 22 Next Cal. Date : 5 Jul 22
Barometric Pressure (mmHg) : 759 Temperature (OC) : 31.0
Relative Humidity (%) : 61.0
Reference Stopwatch Data Console Control Meter Data
Stopwatch ID No. : E18061 Dry Gas Meter No. :BKK_FS0485
Model : F808 Model : XC-572-V
Serial No. : - Serial No. : 1310055
Calibration Date : 8 Sep 20
Certificate No. : E-2009018
Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:11 5:00 11 0.00018
2 5:00:08 5:00 8 0.00013
3 5:00:09 5:00 9 0.00015
4 5:00:11 5:00 11 0.00018
5 5:00:10 5:00 10 0.00017
6 5:00:08 5:00 8 0.00013
7 5:00:08 5:00 8 0.00013
8 5:00:12 5:00 12 0.00020
9 5:00:08 5:00 8 0.00013
10 5:00:08 5:00 8 0.00013
Average 0.00016
SD 0.00003
[t —5
Calibrate by : C\qawa I Approved by : i

Mr.Chawalit Wongchan

Field Scientist (2)

Mr. Samart Roo-ngan

Specialist (1)




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 5 Jan 22 Ambient Temperature (°C) : 32
Calibration sheet No. : C-050122-BKK_FS0486 Relative Humidity (%) : 66
Digital Temperature ID BKK_FS0486 Reference Temperature |D BKK_FS0609
Serial No. : 1310055 Serial No. : 7688004
Model : XC-572-V Model : FLUKE 714
Next Calibrate : 13 Jan 22
Location Reference Temperature | Digital Temperature Error Remark
°C °C °C
Stack 0 0 0
25 24 -1
50 49 -1
100 99 -1
150 149 -1
200 199 -1
250 249 -1
300 298 -2
500 498 -2
1000 908 -2
1200 1198 -2
Probe 100 98 -2
125 123 -2
150 148 -2
Oven 100 99 -1
125 124 -1
150 150 0
Filter 100 100 0
125 124 -1
150 149 -1
Exit 0 -1 -1
10 9 -1
20 19 -1
Meter 0 0
25 25
50 50
AUX 0 -1 -1
25 25 0
50 50 0
i —
C\qalﬁl@h 2
Calibrated by : Approved by :
( Mr.Chawalit Wongchan ) ( Mr.Samart Roo-ngan)
Field Scientist (2) Specialist (1)

FORM NO.: F 06-027 REVISION NO.: - ISSUE DATE: 2/5/02



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0489 Calibration Date : 5Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-050122-BKK_FS0489 Cp Standard : 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
DS = o oA
AP (s)
| = _
C —C must BE <0.01
) "(B)} =0

Z [Cp (s) — Cp(A4 or B)]

1

Average deviation(A or B) =
3

C\qawam

Calibrated by

( Mr.Chawalit Wongchan )

Field Scientist (2)

must BE < 0.01

fﬁ’”%/

( Mr.Samart Roo-ngan)

Approved by

Specialist (1)

FORM NO.: F 06-005 REVISION NO.: - ISSUE DATE: 9/10/02




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0490 Calibration Date : 5Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-050122-BKK_FS0490 Cp Standard : 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
DS = o oA
AP (s)
| = _
C —C must BE <0.01
) "(B)} =0

Z [Cp (s) — Cp(A4 or B)]

1

Average deviation(A or B) =
3

el

Calibrated by

( Mr.Chawalit Wongchan )

Field Scientist (2)

must BE < 0.01

fﬁz”g/

( Mr.Samart Roo-ngan)

Approved by

Specialist (1)

FORM NO.: F 06-005 REVISION NO.: - ISSUE DATE: 9/10/02




PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

avg

Calibration Date 5 Jan 22 Nozzle Set ID.: BKK_FS0491
Calibration Sheet No. : C-050122-BKK_FS0491 Vernier Caliper ID.: BKK_FS0626
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,)/3
Nozzle ID #
D, D, D, AD avg
1 0.315 0.315 0.315 0.000 0.315
2 0.475 0.475 0.475 0.000 0.475
3 0.635 0.635 0.635 0.000 0.635
4 0.790 0.790 0.790 0.000 0.790
5 0.955 0.955 0.955 0.000 0.955
6 1.110 1.110 1.110 0.000 1.110
7 1.270 1.270 1.270 0.000 1.270
8 1.600 1.600 1.600 0.000 1.600
Where : D2 D3
D, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm. 1
Ab = Maximum distance between any two diameters,
must be < 0.100 mm.
D =(D,+D,+D,/3

Calibrated by :

vl

( Mr.Chawalit Wongchan )

Field Scientist (2)

Approved by

MEASUREMENT PLANE

’ﬁf%/

Mr.Samart Roo-ngan

Specialist (1)

FORM NO.: F 06-026  REVISION NO.: - ISSUE DATE: 9/1/03




ALS
CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 11 Jan 22 Barometric Pressure (mm.Hg) : 760
Next Calibration Date : 11 Jul 22 Relative Humidity (%) : 64.0
Temperature (°C) : 30.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. : C-110122-BKK_FS0547 Reference Dry Gas Meter ID. : BKK_FS1122
Dry Gas Meter No. : BKK_FS0547 Serial No. : A2003240
Serial No. : 1606040 Correction Factor (Yr) : 1.0000
Model No. : XC-572-V Next Calibration Date : 1 Mar 22
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orifiee
Correction Calibration
(mm.H,0) [ Minutes Vr (Liters) Tr vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) ) AHa
15 12.90 150.00 0.00 150.00 29.0 2573.4 2420.0 153.40 29.0 29.0 29.0 0.9764 50.7407
25 9.90 150.00 0.00 150.00 29.0 2733.4 2580.0 153.40 30.0 30.0 30.0 0.9787 49.6433
50 6.86 150.00 0.00 150.00 30.0 2893.0 2740.0 153.00 31.0 31.0 31.0 0.9789 47.8310
80 5.35 150.00 0.00 150.00 30.0 3052.2 2900.0 152.20 320 32.0 32.0 0.9844 46.3940
120 4.35 150.00 0.00 150.00 30.0 3212.0 3060.0 152.00 33.0 33.0 33.0 0.9852 45.8567
Avg. 0.9807 48.0932
Y :Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20 ; tolerance for individual values + 5.08 from average .

Lanall —
Calibrated by: C OKWQ Approved by:

( Mr.Chawalit Wongchan ) (Mr.Samart Roo-ngan)
Field Scientist(2)

Procedure; 40 CFR 60,APP A,METH ,SEC 5.3 & 7

Specialist(1)

FORM NO.: F 06-024 REVISION NO.: 1 ISSUE DATE: 9/1/19



Stopwatch Calibration Test Report

Calibration Date : 11 Jan 22 Next Cal. Date : 11 Jul 22
Barometric Pressure (mmHg) : 760 Temperature (OC) : 30.0
Relative Humidity (%) : 64.0
Reference Stopwatch Data Console Control Meter Data
Stopwatch ID No. : E18061 Dry Gas Meter No. :BKK_FS0547
Model : F808 Model : XC-572-V
Serial No. : - Serial No. : 1606040
Calibration Date : 8 Sep 20
Certificate No. : E-2009018
Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:12 5:00 12 0.00020
2 5:00:12 5:00 12 0.00020
3 5:00:12 5:00 12 0.00020
4 5:00:12 5:00 12 0.00020
5 5:00:12 5:00 12 0.00020
6 5:00:12 5:00 12 0.00020
7 5:00:12 5:00 10 0.00017
8 5:00:14 5:00 15 0.00025
9 5:00:14 5:00 14 0.00023
10 5:00:14 5:00 11 0.00018
Average 0.00020
SD 0.00002
Calibrate by : Approved by :

Mr. Worawich Tongpoom

Field Scientist (2)

Mr. Samart Roo-ngan

Specialist (1)




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 11 Jan 22 Ambient Temperature (°C) : 30
Calibration sheet No. : C-110122-BKK_FS0548 Relative Humidity (%) : 64
Digital Temperature ID BKK_FS0548 Reference Temperature ID : BKK_FS1144
Console Serial No. : 1606040 Serial No. : 201090006013
Console Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate : 31 Jan 23
Location Reference Temperature | Digital Temperature Error Remark
°C °C °C
Stack 0 1 1
25 26 1
50 52 2
100 102 2
150 152 2
200 202 2
250 252 2
300 302 2
500 502 2
1000 1002 2
1200 1202 2
Probe 100 101 1
125 126 1
150 151 1
Oven 100 101 1
125 126 1
150 151 1
Filter 100 101 1
125 126 1
150 151 1
Exit 0 1 1
10 11 1
20 21 1
Meter 0 2 2
25 27 2
50 52 2
AUX 0 2 2
25 27 2
50 52 2
it —
» L.awah -
Calibrated by : Approved by :
( Mr.Chawalit Wongchan ) ( Mr.Samart Roo-ngan)

Field Scientist (2) Specialist (1)

FORM NO.: F 06-027 REVISION NO.: - ISSUE DATE: 2/5/02



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0551 Calibration Date : 11 Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-110122-BKK_FS0551 Cp Standard : 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
DS = o oA
AP (s)
| = _
C —C must BE <0.01
) "(B)} =0

Z [Cp (s) — Cp(A4 or B)]

1

Average deviation(A or B) =
3

ol

Calibrated by

Mr.Chawalit Wongchan

Field Scientist (2)

must BE < 0.01

/ﬁf’%/

Mr.Samart Roo-ngan

Approved by

Specialist (1)

FORM NO.: F 06-005  REVISION NO.: - ISSUE DATE: 9/10/02




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0552 Calibration Date : 11 Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-110122-BKK_FS0552 Cp Standard : 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
DS = o oA
AP (s)
| = _
C —C must BE <0.01
) "(B)} =0

Z [Cp (s) — Cp(A4 or B)]

1

Average deviation(A or B) =
3

el

Calibrated by

Mr.Chawalit Wongchan

Field Scientist (2)

must BE < 0.01

/ﬁf’%/

Mr.Samart Roo-ngan

Approved by

Specialist (1)

FORM NO.: F 06-005  REVISION NO.: - ISSUE DATE: 9/10/02




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 11 Jan 22 Nozzle Set ID. : BKK_FS0553
Calibration Sheet No. : C-110122-BKK_FS0553 Vernier Caliper ID. : BKK_FS0626
Nozzle Diameter (cm.) Hi- Lo (D,+D,+D,) /3
Nozzle ID #
D, D, D, AD Davg
1 0.310 0.310 0.310 0.000 0.310
2 0.450 0.450 0.450 0.000 0.450
3 0.635 0.635 0.635 0.000 0.635
4 0.790 0.790 0.790 0.000 0.790
5 0.950 0.950 0.950 0.000 0.950
6 1.110 1.110 1.110 0.000 1.110
7 1.270 1.270 1.270 0.000 1.270
Where : D2 D3
D,, D,, D, = There different nozzle diameters at 60 degrees to

=({D,+D,+D,)/3

avg

each other, each measured the nearest 0.025 mm. 1
Ap = Maximum distance between any two diameters,
must be < 0.100 mm.

MEASUREMENT PLANE

CLOW‘MW | - %/

Calibrated by : Approved by

Mr.Chawalit Wongchan Mr.Samart Roo-ngan

Field Scientist (2) Specialist (1)

FORM NO. F 06-026  REVISION NO.: - ISSUE DATE: 9/1/03




Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Atmospheric Pressure:

Procedure used:

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Vacuum Gauge
Qualitywell
F221AVD

VGO03
BKK_FS0893
Used Item

25 November 2020
26 November 2020

2011-0973WSC

(23 +2) °C
(50 £ 15 ) %
1010 mbar

ay! D
SN

e e o

‘e,

)

Q‘h

o

]

1

EE =

NN
"""r.f”h.\n‘\‘

NSC-TISI-TIS1T025

CALIBRATION 0008

Certificate No.: 20P4915
Page: 1of 2

This certificate may not be repreduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

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

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P06, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument

1) Digital Pressure Gauge

Due Date
01 Sep 2021

Certificate No.
20P3515

Model
15PSIXP2I

Serial No.
158670

2 This instrument was installed in vertical orientation and center of the dial was used as the reference level.

3.This result of calibration was made on requested at the point specified by customer.

4 .Scale and conversion factor is 1 kPa = 0.2953 inHg

5.This instrument was used clean air as pressure media.

6.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Suwit Aussarree
27 November 2020

g
{ REVIEW BY wpgc,mk

§ APPROVED BY

' i U
NEXT CAL. DATE ﬁf/y/g-

N

AT S

Adtepe! P

[ ]Phalinee Prabpaipal

Approved Signatory :

[ 1Sura Suwannasri
I/rAttapol Panurach

B 0248078



Result of calibration:- Without adjustment Range : 0 inHg to -30 inHg
Function:- Vacuum Pressure Measurement Scale Interval : 0.5 inHg( The Fifth Estimate )
Increasing Pressure

Applied Pressure (inHg) 0.00 -4.97 -9.99 -14.99 | -20.00 | -26.48

UUC* Indication (inHg) 0.0 5.0 100 | <150 | 200 | -265

Error (inHg) 0.00 -0.03 -0.01 -0.01 0.00 -0.01

Decreasing Pressure

Applied Pressure (inHg) -26.50 | -20.02 | -15.00 -9.99 -4.97 0.00

UUC* Indication (inHg) -26.5 -20.0 -15.0 -10.0 -5.0 0.0

Error (inHg) 0.00 0.02 0.00 -0.01 | -0.03 0.00

The uncertainty of measurement was + 0.12 inHg
* UUC = Unit Under Calibration

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

-000-

Cert.No.: 20P4815
Page: 2 of 2
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOT 18 SUANLUANG, SUANLUANG, BANGKOK 10250 ™

W

0

NS

Equipment : Digital Vacuum Gauge
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : DPGA-00 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: DVGO08
1D No.: BKK_FS0483
Condition As-Received: Used |tem
Received Date: 20 May 2021
Calibration Date: 24 May 2021

"{"’ il "\\\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 ol NS TIsHTS
CALIBRATION 0008
Certificate of Calibration ‘39"‘"“*; s f":‘fzg
age : 1 of

Reference: 2105-0696WSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd.
Ambient Temperature: ( 23 £ 2 ) °C
4 ]
Raiative ikl (50 + 15 ) % 104 Phatthanakan 40, Phatthanakan Rd
Khwaeng Phatthanakan, Khet Suan Luang,
Atmospheric Pressure: 1010 mbar

Bangkok 10250 Thailand

The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P08, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Procedure used:

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model

PC106P

Certificate No.
MP-0113-20

Due Date
14 Jul 2021

2.This instrument was installed in vertical orientation and lower groove of pressure sensor was used as the reference level.

Serial No.
1189

1) Pressure Calibrator

3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 0.2953 inHg

5.This instrument was used clean air as pressure media.

6.The certificate is valid only to the item calibrated on date and place of calibration.

%m 1.’&:/-'/1, y,

£ Q "
_=' NEXT CAL. DATE "/“2/?

REVIEW BY
7.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT) APPROVED BY

e

Calibrated by :
Issue Date :

Suwit Aussarree Approved Signatory :
25 May 2021 [

Attape] F

] Phalinee Prabpaipal
[ ] Sura Suwannasri
VfAttapoi Panurach

B 0261193



Result of calibration:- Without adjustment

Function:- Vacuum Pressure Measurement

Increasing Pressure

Range : 0 inHg to -30 inHg
Resolution : 0.01 inHg

Applied Pressure (inHg) 0.000 | -4998 | -9.996 | -14.994 | -19,992 | -26.487
UUC* Indication (inHg) 0.00 -5.08 | -10.15 | -15.24 | -20.30 | -26.89
Error (inHg) 0.000 -0.082 -0.154 | -0.246 | -0.308 -0.403
Decreasing Pressure

Applied Pressure (inHg) -26.487 | -19.992 | -14.994 | -9.996 | -4.998 | 0.000
UUC* Indication (inHg) -26.89 -20.30 -15.24 -10.15 -5.08 0.00
Error (inHg) -0.403 -0.308 -0.246 -0.154 | -0.082 0.000

The uncertainty of measurement was + 0.090 inHg
*UUC = Unit Under Calibration

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

-000-

Cert.No.: 21P1828
Page: 2 of 2

Attapol P

a 1054849



Soluton of Suscess

Bara Scientific Co., Ltd. =

968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500

3 __. Tel:02-6324300 Fax :02-6375496-7 T NN
Bara Scientific www.barascientific.com

W
“\\:\\ 'y .rf?’”

O

NSC-TISI-TIS 17025
CALIBRATION 0209

'}"' foi N A%

Certificate of Calibration

Certificate No.
Equipment

Model
Manufacturer
Serial No.

1D No.

Date of receipt
Date of calibration
Date of issue

Customer name
Address
Temperature
Humidity

Equipment condition

Calibration Location
Calibration Procedure

Traceability

Calibrated by

Number of Page(s) 10f3

BSCC-UV-290/21

UV/is Spectrophotometer
UV-1800

Shimadzu
A11454908533CD
BKK_ENO0018

15 October 2021

15 Qctober 2021

25 October 2021

. S !uk7 ﬂl‘

o Bt

PREEE———— YT "'-'\‘51

ALS Laboratory Group (Thailand) Co., Ltd.

104 Soi Phatthanakan 40, Phatthanakan Road, Phatthanakan, Suan Luang, Bangkok
10250

(25.0 - 26.4) °C (On site)
(49.5 - 53.4) %RH (On site)

Good Operation

Organic Prep
In-house method WI-UV-702-01 based on ASTM E275-01

Wavelength Accuracy is traceable to certificate No. 87839 and 87844
Photometric Accuracy is traceable to certificate No. 87846 and 87877

Stray Light is traceable to certificate No. 87825
The above certificate are traceble to Sl unit through Starna Scientific Ltd.

(UKAS accredited calibration laboratory NO. 0659)

Mr.Wanchana Janloey

Approved by

Mr.Kanchit Choothep
lechnical Manager

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced

except in full, without written approval of the Bara Scientific Co., Ltd.

|
,'I /

'_)

FM-UV-708-02 Rev.01 (23/01/63)



(. = — - — \
{f W)
Bara Scientific Co., Ltd. i
968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500
Tel : 02-6324300 Fax :02-6375496-7 <
Bals'zla Sc!sﬁntiﬂc www.barascientific.com NSC:TISLTIS 17025
Certificate of Calibrati
| Certificate No. BSCC-UV-290/21 Number of Page(s) 2003 |
| [
I |
| calibration Results: |
1
11
|
|’ 1.Wavelength Accuracy i
| |
! - |
T UuUC (nm) Error (nm) Uncertainty (+nm)
' Wavelength (nm)
241.70 241.55 -0.15 0.18
334.02 333.80 -0.22 0.18
418.53 418,40 -0.13 0.18
572.99 572.85 -0.14 0.18
879.41 879.15 -0.26 0.18
i 2.Photometric Accuracy (UV)
Wenslongin Seitiles UUC (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
235 0.0000 0.0000 ~ 0.0000 0.0075
| 0.7174 0.7198 0.0024 0.0075
257 0.0000 -0.0001 -0.0001 0.0075
| 0.8362 0.8377 0.0015 0.0075
313 0.0000 0.0000 0.0000 0.0075
02778 0.2803 0.0025 0.0075
350 0.0000 -0.0001 -0.0001 0.0075
06202 0.6221 0.0019 0.0075
*CNR = Customer not request
|
|
| - -
i The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
} Advertising the report / Certificate and publicity of the resuits are prohibited and alse shall not be reproduced
! except in full, without written approval of the Bara Scientific Co., Lid.
LS s L L. .. ———

FM-UV-708-02 Rev.01 (23/01/63)



Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road
Silomn Bangrak Bangkok Thailand 10500

: . Tel : 02-6324300 Fax :02-6375496-7

Bara Scleﬂj;_lflc www.barascientific.com

Solution ot Sue

CALIBRATION 0209

Certificate of Calibration |

Certificate No. BSCC-UV-290/21 Number of Page(s) 3of3
Calibration Results:
3.Photometric Accuracy (Visible)
Waystength Conmed uuC (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
0.0000 0.0000 0.0000 0.0042
420.0 0.5631 ! 0.5570 -0.0081 0.0042
0.7380 0.7334 -0.00586 0.0042
1.0863 1.08186 -0.0047 0.0042
0.0000 0.0000 0.0000 0.0042
440.0 0.5524 0.5469 -0.0055 0.0042
0.7217 0.7166 -0.0051 0.0042
1.0606 1.0570 -0.0036 0.0042
0.0000 0.0000 0.0000 0.0042
465.0 05018 0.4966 X -0.0052 0.0042
0.6657 06610 -0.0047 0.0042 |
0.9775 0.9740 -0.0035 0.0042 |
0.0000 0.0000 0.0000 0.0042
546.1 0.5147 0.5113 -0.0034 0.0042 i
0.6743 0.6705 -0.0038 0.0042
0.9909 0.9890 -0.0019 0.0042
0.0000 0.0000 0.0000 0.0042
590.0 0.5427 0.5394 -0.0033 0.0042
0.7037 0.7001 -0.0038 0.0042
1.0338 1.0323 -0.0015 0.0042
0.0000 0.0000 0.0000 0.0042
535.0 0.5268 0.5235 -0.0033 0.0042
0.6720 0.6685 -0.0035 0.0042
0.9864 0.9847 -0.0017 0.0042
*CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) | Wavelength (nm) Transmission (%T) Absorbance (A)
200.9140.11nm 200.31 0.9399 2.0274
The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A |
*Stray Light not NSC-ONSC Accredited. |
The measurement uncertainty is base on a standard uncertainty multiplied by a coverage faclor k=2 providing a level of confidence of approximately 95%. |
***End of Certificate***
The above results are valid exclusively for the calibrated item(s) as mention in this report / cerlificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced |
except in full, without written approval of the Bara Scientific Co., Ltd. |

FM-UV-708-02 Rev.01 (23/01/63)




PENTA

CALIBRATION

PENTA CALIBRATION CO., LTD.

66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

Tel: +66 (0) 2069-9773

www.pentacal.com

Certificate of Calibration

Represent to Certificate of Calibration ,PTC/07/21161

Certificate No.: PTC/O7/21161
Equipment: Digital Balance
Manufacturer: Sartorius
Model: SECURA224-15

Type of Balance:

Customer:

Single interval

Page:
Condition:
Serial No:

1D No:

ALS Laboratory Group ( Thailand ) Co.,Ltd.

104 Phatthanakarn 40, Phatthanakarn Rd.,
Khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250,

Environment Condition:

Humidity

Air density

Calibration Place:

Temperature

238 °C

58.1 %RH
1.18

ALS Laboratory Group ( Thailand ) Co.,Ltd.

1 of 2
NSC-TISI-TIS17025
Normal CALIBRATION 0324
38304165
BKK_EN0309
L 04°C :
i
+ 07 %RH | REVIEW BY Savayar®.
3 "
kg/m tl/
APPROVED BY ’—b'—‘AJ“—
NEXT CAL. DATE 'lb|’\’),’Q'L =

104 Phatthanakarn 40, Phatthanakarn Rd.,
Khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250.

The Method used:
Traceability:

In house method, PTC-WI-07, base on Euramet cg. 18

. NSC-ONSC Accreditation No.: Calibration 0189

Date Received:
Calibration Date:
Issued Date:

Calibration By:

E»T‘émgqf e

December 16, 2021
December 16, 2021
December 20, 2021

Mr. Keattisak Kerdto

( Mr.Kriangsak Kalasri )

Reviewed by

Approved By :

This certificate is traceable to the Sl Units through Thai Calibration Service Co.,ltd.

G

" % R

AN
[ ."v\:_\r X J

PENTA CALIBRATION CO 1 TP

e -

( Mr. Keattisak Kerdto )
Laboratory Manager

This certificate is issued the units of measurement according to the International Systemn of Units (S1). it provides traceability of

measuremeant to international or national standard or other recognised national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by

the coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to

Expression of Uncertainty in Measurement (GUM). The effect that the results relate only to the items calibrated.

This calibration certificale shall not be reproduced except in full only, without written approval frem penta calibration co ., Itd

PTC-FMC-07-02: 2 Feb 2020



PENTA CALIBRATION CO., LTD.
P E N T A 66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

Represent to Certificate of Calibration ,PTC/07/21161
Certificate No.. PTC/07/21161 Page: 20f 2

Measurement Results:
Without Adjustment :

Function Calibration: Internal Calibration
Eccentric Error; Weight to be 1/3 ,1/2 or of Maximum capacity
Eccentricity test 100 (@)

Position (g)
3 1 4 m 1 2 3 4 5
5 5 W 0.0000 | 0.0000 | 0.0000 | -0.0001 | -0.0001
Maximum deviation: 0.0001

Repeatability Test : Weight to be 1/2 < L, < Maximum capacity

Determination of the standard deviation of weighing balance., Readability 0.0001 (g)

Nominal test value (g) Standard Deviation
200 0.00004
Error of indication : from nominal value., Readability 0.0001 (q)
Nominal Value | Conventional Mass Indication Correction of Balance | Uncertainty k
(9) (g) (g (9 (g)
0 0.00000 0.0000 0.0000 0.00013 2.37
0.01 0.01000 o t}.01[_10_ - 0.0000 0.00028 - ;2._0.0
0.1 0.10000 0.1000 0.0000 0.00015 2.12
1 ‘1.00000—_—_ 1.0000 D,ODD_D 0.00014 2.1E1 i
2 2.00000 | _ 2_0000 - 0.0000 0.00014 2.26 .
5 5.00001 5.0000 0.0000 0.00014 2.20
- 10 10.00()_0t)_ 10.0000 0.0000 | 0.00014 2.20 N
2f-}. . 20.00003 20.0000 0.0000 0.00014 Hi 2.18
50 o 50.00004 50.0000 0.0000 | 0.00015 21
o 100 100.00004 B 1.0010000 O_OUDO N 0.00018 2.05
200 - 200.00011 200.0000 0.0001 0.00655 | 2.00

Note: Weight of adjust (9)

The End of Certificate

PTC-FMC-07-02: 2 Feb 2020



ALS

ROTA METER CALIBRATION RESULT APRIL 2022

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0577 01 Apr 22 Y = 1.0202x + 0.1976 1.0000
BKK_FS0579 01 Apr 22 Y =1.0078x + 0.4789 0.9998
BKK_FS0583 01 Apr 22 Y = 1.016x + 0.3922 1.0000
BKK_FS0584 01 Apr 22 Y = 1.0036x + 2.2262 0.9997
BKK_FS0585 01 Apr 22 Y = 1.0189x - 5.6476 0.9997
BKK_FS0586 01 Apr 22 Y = 1.0095x - 1.1524 0.9995
BKK_FS0587 01 Apr 22 Y =1.013x - 3.6619 0.9996
BKK_FS0588 01 Apr 22 Y = 1.0154x + 4.8357 0.9999
BKK_FS0589 01 Apr 22 Y = 0.9918x + 4.8069 0.9999
BKK_FS0590 01 Apr 22 Y = 1.0038x - 0.4857 0.9996
BKK_FS0591 01 Apr 22 Y =0.9705x - 52.174 0.9986
BKK_FS0592 01 Apr 22 Y = 0.9646x - 37.642 0.9985
BKK_FS0593 01 Apr 22 Y =0.9767x - 58.445 0.9988
BKK_FS0594 01 Apr 22 Y =0.9902x - 62.87 0.9999
BKK_FS0595 01 Apr 22 Y = 1.0249x - 98.162 0.9999
BKK_FS0596 01 Apr 22 Y = 0.9843x - 26.806 0.9991
BKK_FS0597 01 Apr 22 Y =0.9802x - 61.653 0.9978
BKK_FS1004 01 Apr 22 Y =0.9696x + 17.69 0.9990
BKK_FS1005 01 Apr 22 Y = 1.0065x + 5.6786 0.9997
BKK_FS1006 01 Apr 22 Y = 1.2142x - 7.1037 0.9993
BKK_FS1007 01 Apr 22 Y =0.9917x + 1.6592 1.0000
BKK_FS1008 01 Apr 22 Y = 1.0132x + 0.7207 1.0000
BKK_FS1009 01 Apr 22 Y =1.0132x + 1.1633 0.9960
BKK_FS1010 01 Apr 22 Y = 1.0033x + 0.5758 0.9999
BKK_FS1011 01 Apr 22 Y = 1.0234x + 0.1759 0.9996
BKK_FS1012 01 Apr 22 Y = 1.0106x - 2.0048 0.9997
BKK_FS1013 01 Apr 22 Y =0.9677x - 35.851 0.9997
BKK_FS1014 01 Apr 22 Y = 1.0021x + 0.3148 0.9998
BKK_FS1015 01 Apr 22 Y =0.9994x + 1.786 1.0000
BKK_FS1016 01 Apr 22 Y = 1.0105x - 80.256 0.9998
BKK_FS1017 01 Apr 22 Y =0.9995x + 0.649 1.0000
BKK_FS1018 01 Apr 22 Y =1.0011x +1.1786 1.0000
BKK_FS1019 01 Apr 22 Y = 1.0023x - 68.424 0.9996
BKK_FS1020 01 Apr 22 Y = 1.0547x - 0.666 0.9998
BKK_FS1021 01 Apr 22 Y =1.018x - 3.3286 0.9998
BKK_FS1022 01 Apr 22 Y = 0.9932x - 57.035 0.9986
BKK_FS1023 01 Apr 22 Y =1.0094x + 0.0717 0.9999
BKK_FS1024 01 Apr 22 Y =1.0042x + 0.4086 0.9997
Page 1of 2 ALS Laboratory Group




ALS

ROTA METER CALIBRATION RESULT APRIL 2022

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS1025 01 Apr 22 Y =1.0132x - 88.507 0.9996
BKK_FS1026 01 Apr 22 Y =1.0018x + 1.0776 0.9997
BKK_FS1027 01 Apr 22 Y =1.0053x + 0.231 0.9995
BKK_FS1028 01 Apr 22 Y =0.9792x - 60.312 0.9982
BKK_FS1029 01 Apr 22 Y = 0.9935x + 0.8234 1.0000
BKK_FS1030 01 Apr 22 Y =1.0039x + 0.515 0.9999
BKK_FS1031 01 Apr 22 Y =1.009x - 79.295 0.9998
BKK_FS1039 01 Apr 22 Y =0.9868x + 7.8119 0.9993
BKK_FS1040 01 Apr 22 Y =1.0096x - 7.2905 0.9990
BKK_FS1041 01 Apr 22 Y =1.076x - 2.0503 0.9999
BKK_FS1042 01 Apr 22 Y = 1.0054x + 1.6095 0.9995
BKK_FS1043 01 Apr 22 Y =1.0108x - 11.048 0.9999
BKK_FS1044 01 Apr 22 Y =1.0468x - 0.9391 0.9997
BKK_FS1161 01 Apr 22 Y =1.0126x + 0.7738 0.9999
BKK_FS1162 01 Apr 22 Y = 0.9994x + 2.6357 0.9995
BKK_FS1163 01 Apr 22 Y =0.977x - 55.03 0.9987
BKK_FS1164 01 Apr 22 Y = 0.9914x + 0.8427 0.9997
BKK_FS1165 01 Apr 22 Y = 0.9893x + 6.5919 0.9998
BKK_FS1166 01 Apr 22 Y =1.0031x - 77.881 0.9996
RYG_FS0197 01 Apr 22 Y =1.0055x +1.1914 0.9998
RYG_FS0198 01 Apr 22 Y = 0.996x + 23.788 0.9996
RYG_FS0199 01 Apr 22 Y =1.1166x - 3.3942 0.9998
Review By : Wichr Ch . Approved By : ‘SFWT

Page 2 of 2

(Mr. Wichan Choonharat)

Enviro Field Services Manager

(Mr.Sarayuth Jittranont)

Assistant General Manager

ALS Laboratory Group




SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 039

Cert. No. : ACC21020
Pages : 1of3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-74

Serial No.: 34425567

ID No.: BKK FS0618

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., L.TD.

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

Location : | REVIEW BY . Wmﬁ/@
Ambient Temperature : (230 £3) e &
LRSI L1013 =3 ) o APPROVED BY st
Relative Humidity : ( 50.0 £20 ) %
% (10/2g

| NECHEAE DA L
Received Date : 06 OCTOBER 2021
Calibration Date : 18 OCTOBER 2021
Date of Issue : 19 OCTOBER 2021

Calibrated by : Nathakorn Pisutpaisan

Approved by : -/- /w/

( Thdndku Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No
Job No.

Pages
Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on [EC-60942-2003 Standard.

.+ ACC21020
: VC65AC0002
: 20f3

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461 A MY 53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264 05-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22
Audio Analyzer AVR-3360A V744B6069 EF-0010-21 10-Feb-22

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

3. This certificate is traceable to the international system of unit maintained at :

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

QF-TS12-04-04-020664

7= B,



S IT H I P ORN; SITHIPORN ASSOCIATES CO.,LTD.

| ¢«

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC21020
Job No. : VC65AC0002
Pages Jof3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 94.1 0.10 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1002.4 0.2 0.1 1.0

3. Total distortion

Measured value ( % )

Uncertainty ( % )

Tolerance limit ( % )

1.57

0.10

3.0

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate ———



SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,, Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL21150
Pages : lof8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00858513 / 158763 / 58765

BKK FS0103

GOOD

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

: REviEw By | dgken, 5
o - ;_
(11013 +£3) kPa | APPROVED BY . ToRAE. A
(1500 £20 ) %

alnlog |

| NEXT CAL. DATE
SRR 55 SRR S sl
09-10 NOVEMBER. 2021

12 NOVEMBER 2021

Nathakorn Pisutpaisan

M

( Thanakul Petchurai )

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

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

QF-TS12-04-04-020664



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

Continuation of Calibration Certificate

Cert. No. : ACL21150
Job No. : VC65AC0015
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264 05-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

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

3. This certificate is traceable to the international system of unit maintained at :

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

QF-TS12-04-04-020664
& r %/-ﬂ- ’



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

Continuation of Calibration Certificate

Cert. No. : ACL21150
Job No. : VC65AC0015
Pages : 3Jof8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) y
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v . 0.2 N/A
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 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v E 0.2 0.3
9. Tone burst response v 2 0.2 0.3
10. Peak C sound level v ‘ 02 0.35
11. Overload indication v : 0.2 0.25
12. High level stability v : 0.1 0.1

QF-T812-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21150
Job No. : VC65AC0015
Pages : 40f8

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

14.6

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

Measured value

Frequency

Weighting (dB)

A - weight 11.6

C - weight 17.8
Flat 23.6

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

Frequency Deviation from various frequency weighting response curve (dB)
LE=) Flat C-weight A-weight ACC(.:pl-ancc
Limits
125 0.4 0.5 0.5 +1.5
1000 -0.1 -0.1 0.0 +1.0
8000 -2.6 -2.6 -2.6 +5.0

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL21150
: VC65AC0015
: Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . : Acceptance
Flat C-weight A-weight e
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 £1:5
500 0.0 0.0 -0.1 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 =00
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 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 Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 £ 11
136.0 136.0 0.0 £
135.0 135.0 0.0 =11
134.0 134.0 0.0 E )
133.0 132.9 -0.1 1.1
132.0 131.9 -0.1 &5
131.0 130.9 -0.1 =101
129.0 129.0 0.0 1.4
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 £
109.0 109.0 0.0 =2y 5|
104.0 104.0 0.0 =
99.0 99.0 0.0 £33
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 % 1.1
84.0 84.0 0.0 =3 =
79.0 79.0 0.0 =5
74.0 74.0 0.0 = Ul
69.0 69.0 0.0 2 3
64.0 64.0 0.0 £ 121
59.0 59.0 0.0 =11
54.0 54.0 0.0 24 B3|
49.0 49.0 0.0 21,1
44.0 44.0 0.0 -3 |
39.0 39.0 0.0 % 1.1
34.0 34.0 0.0 *1.1
30.0 30.0 0.0 =24 |
29.0 29.0 0.0 4 |
28.0 28.0 0.0 211
27.0 27.0 0.0 + 1.1
26.0 26.0 0.0 - |
25.0 25.1 0.1 ==1) [ |

Cert. No. : ACL21150

Job No

Pages

. VC65AC0015
: 60f8
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: ACL21150
: VC65AC0015
: 7Tof 8

Cert. No.
Job No.
Pages
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 *1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5 <5:0
Fast 2 8 117.0 117.0 0.0 1:0::-2.5
200 800 134.0 134.0 0.0 +1.0
i 2 8 108.0 108.0 0.0 Lidfiani0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1:57=5.0
SEL 2 8 108.0 108.0 0.0 1.07-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 S
One 136.4 136.0 -0.4 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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Cert. No. : ACL21150

Job No. : VC65AC0015
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 ~0.1 = ]
12. High level stability
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664
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451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIERATION 0394

Cert. No. : ACL21151
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00858514 / 158764 / 58766

BKK FS0104

GOOD

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

(230 £3) e 1B

( 101.3 £3 ) kPa o 2 ) :
\PEROVED BY 5. |

( 50.0 £20 ) %

08 NOVEMBER 2021
09-10 NOVEMBER 2021
12 NOVEMBER 2021

e R g 1 e T

Nathakorn Pisutpaisan

[ L

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664
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Continuation of Calibration Certificate
Cert. No. : ACL21151

Job No. : VC65AC0015
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264  05-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

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

3. This certificate is traceable to the international system of unit maintained at :

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

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21151
Job No. : VC65AC0015
Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) )
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
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 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v 5 0.1 0.1
7. Level linearity on the reference level range v = 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v . 0.2 0.35
11. Overload indication v : 0.2 0.25
12. High level stability v s 0.1 0.1

QF-TS12-04-04-020664
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Cert. No. : ACL21151
Job No. : VC65AC0015

Pages : 4o0f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 £0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
13.5

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

Frequency Measured value
Weighting (dB)
A - weight 9.9
C - weight 16.5
Flat 22.1

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

Frequency Deviation from various frequency weighting response curve (dB)
L Flat C-weight A-weight Acctept’ance
Limits
125 0.6 0.7 0.7 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 -3.4 -3.4 -3.4 £5.0

QF-TS12-04-04-020664 W
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Cert. No. : ACL21151

Job No. : VC65AC0015
Pages : S5o0f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acc?pt'zmcc
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 15
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 -0.1 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
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 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
i i (dB) (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 Display | Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 il
136.0 136.0 0.0 =Ll
135.0 135.0 0.0 el d
134.0 134.0 0.0 +1.1
133.0 132.9 -0.1 + 1.1
132.0 131.9 -0.1 + 1.1
131.0 130.9 -0.1 + 1.1
129.0 129.0 0.0 &l
124.0 124.0 0.0 1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 &1l
104.0 104.0 0.0 1.1
99.0 99.0 0.0 £ 1.1
94.0 94.0 0.0 +7:1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 R ]|
74.0 74.0 0.0 =10l
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 =11
54.0 54.0 0.0 =)
49.0 49.0 0.0 & 1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 = 1.1
30.0 30.0 0.0 £.1.1
29.0 29.0 0.0 +1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 + 1.1
26.0 26.0 0.0 + 1.1
25.0 25.1 0.1 1.1

Cert. No. : ACL21151

Job No.
Pages

: VC65AC0015
: 60f8
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Cert. No. : ACL21151
Job No. : VC65AC0015

Pages : 7of8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1]
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 ~.1 18350
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 184 5.0
200 800 127.6 127.6 0.0 =1.0
0.25 1 99.0 98.9 -0.1 1.55=5:0
SEL 2 8 108.0 108.0 0.0 L0528
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 136.0 -0.4 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 1351 -0.3 +2.0

QF-TS12-04-04-020664
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Cert. No. : ACL21151

Job No. : VC65AC0015
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 0.1 +1.5
12. High level stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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— FOUNDATION FOR INDUSTRIAL DEVELOPMENT

y 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ™,/
mmm‘;nm:m Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

Tel: +66 2709 4860-8 Fax: +66 2324 0917-8

NSC-TISI-TIS 17025
CALIBRATION 0119

Certificate No.:
Operation No.:

0210sv21
CP2021050018

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)

Serial No.: 00710637 (Meter), 136954 (Microphone), 10638 (Preampilifier)

ID No.: BKK FS0021

Customer: ALS Labolatory Group (Thailand) Co.,Ltd.

Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan

Khet Suan Luang, Bangkok 10250 Thailand

Received Date: 17 May 2021

Calibrated Date: 19 - 24 May 2021

Issued Date: 25 May 2021

Calibrated by:

! NEXT CAL. DATE

REVIEW BY %%//‘W?/

APPROVED BY ..o

Ms. Juntaporn Kunhakom

Approved by:

(M. Sittichal SWaRSIHYBWORGS

Group Manager

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor & = 2.00,

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

02105v21

Calibration Report

Equipment: Sound Level Meter
Manufacturer: RION
Model/Type:

Serial No.:

ID No.: BKK_FS0021
Ambient Temperature: (232 )0
Relative Humidity: (50£15)%

Pressure:

Method of Calibration :-
I[EC 61672-3:2013.
Conditi f thi t of calibrati

1. Reference standards instrument :-

Instrument Model
1) Standard microphone 4180
2) Sine generator 1051
3) Arbitrary Function Generator AFG2021
4) Programmable Attenuator PAS
5) 6.5 Digit precision multimeter 8B46A
6) 6.5 Digit precision multimeter 8B46A
7) Pressure humidity and
Temperature Transmitter PTus0L
8) Pressure humidity and PTU301

Temperature Transmitter

(101.3 + 1.5) kPa

Serial No.
2787490
1501442
C010063
2755
9609027
9610014

F0640002

F0640003

NL-42 (Meter), UC-52 (Microphone), NH-24 (Preampilifier)
00710637 (Meter), 136954 (Microphone), 10638 (Preamplifier)

Cert. No. Due Date
AA-1001-21 12 January 2022
0151RF20 21 September 2021
0099RF20 17 June 2021
EF-0034-20 10 November 2021
0498EL20 10 August 2021
0669EL20 27 October 2021
CL1-P200051 31 May 2021
0305TE20 28 June 2021
CL1-P200052 1 June 2021
0306TE20 28 June 2021

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function

R

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

It of Calibration:-

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278.

Page 2 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

02105v21

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

16.0

Calibration Report

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 11.6
C-weighting 18.1
Z-weighting 23.7

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

_m Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.3 0.5 0.3 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -1.8 -1.7 -1.7 +5.0

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

TV Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(H2) (dB) (dB) (dB) (dB)
63 0.0 -0.1 -0.1 +2.0
125 0.0 -0.2 -0.1 +1.5
250 0.0 -0.1 0.0 £1.5
500 0.1 0.0 -0.1 #1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 -0.1 +2.0
4000 0.1 0.0 0.0 +3.0
8000 0.0 -0.1 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

Page 3 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
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Certificate No.: 02108v21

5.2 Time weighting at 1 kHz

Calibration Report

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 0.1
Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 0.1
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at . _
Aoty Stgnal SPL Corcliislon of Tiiva Deviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 *10)
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.4
129.0 129.0 0.0 +1.1
130.0 130.0 0.0 14
131.0 131.0 0.0 1.1
132.0 132.0 0.0 s
133.0 133.0 0.0 ol
134.0 134.0 0.0 Sl
135.0 135.0 0.0 -5 s
136.0 136.0 0.0 +1.1
137.0 137.0 0.0 £1.1

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +1.1

89.0 89.0 0.0 #1441

84.0 84.0 0.0 +1.1

79.0 79.0 0.0 +1.1

74.0 74.0 0.0 1.1

69.0 69.0 0.0 1.1

64.0 64.0 0.0 +1.1

59.0 59.0 0.0 +1.1

Page 4 of 6
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Certificate No.:

021058v21

Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
54.0 54.0 0.0 200,
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 £1:1
39.0 39.0° 0.0 +1.1
34.0 359 -0.1 1.1
29.0 28.9 -0.1 |
24.0 24.0 0.0 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 108.9 -0.1 +1.0;-2.5
0.25 §9.8 -0.1 +1.5;-5.0
< 200 119.6 0.0 +1.0
o 2 100.0 0.0 +1.0; 5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-25
0.25 90.9 -0.1 +1.5;-50
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
oM e 125.4 125.4 0.0 +3.0
cycle
Postive 124.4 124.1 0.3 2.0
half cycle
Negative 124.4 124.1 03 £2.0
half cycle
Function : 10. Overload indication
— WEssdicd Uglie (B0 - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
1394 139.4 0.0 £1:5
Page 5 of 6 F-CAL-005 Ed.1
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Certificate No.: 0210S8v21
Calibration Report
Function : 11. High-Level Stability

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl-od i Reference SPL Record AL a?‘, Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 129.0 1290 0.0 +0.3

Uncertainty of measurement

: Maximum-permitted uncertainty
. Uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ' 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10
Remarks: 1. The acceptance limit is for the deviated value.

2. Acceptance limits was IEC61672-3:2013 Class 2.

- - End of Report - -

Page 6 of 6 F-CAL-005 Ed.1
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Cert. No. : ACL22039

Pages : 1of8
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00572452/ 171618 /72790
ID No.: BKK FS0922
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., I.TD.

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

S o
Location : - ﬁm-; o B
: | = | REVIEW BY m”"ﬁ ;
Ambient Temperature : (23.0 £3) e i i
2 101.3 +3 kP 4 :
Prgcbies i ; ) ‘ | APPROVED BY. e PPt |
Relative Humidity : ( 50.0 £20 ) % 4 1
| 2 / 1 / 29 |
N'“XT CAL DATE .
Received Date : 05 JANUARY 2022 s s emacncd
Calibration Date : 12-14 JANUARY 2022
Date of Issue : 17 JANUARY 2022
Calibrated by : Nathakorn Pisutpaisan

Thanaku] Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN); SITHIPORN ASSOCIATES CO.,LTD.

PR CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22039
Job No. : VC65AC0041
Pages : 20f8
Calibration Procedure : CP-AC-01

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

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

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

Condition of this result of calibration :

|. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP.05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 34461 A MY 60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

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

3. This certificate is traceable to the international system of unit maintained at :

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

QF-TS12-04-04-020664



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

Continuation of Calibration Certificate

Cert. No. : ACL22039
Job No. : VC65AC0041
Pages : Jof8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v . 0.2 N/A
2. Self-generated noise 4 s 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 4 - 0.3 0.6
1000 Hz v . : : 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 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range 4 - 0.2 0.3
8. Level linearity including the level range control 4 - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v : 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664 W
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22039
Job No. : VC65AC0041
Pages 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Aceeplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2, Self-generated noise
2.1 Normal test

Measured Value

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.8
Flat 24.4

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight ey
Limits
125 0.2 0.2 0.2 1.5
1000 -0.1 -0.1 -0.1 x 1.0
8000 -0.5 -0.5 -0.4 +5.0

Q]*"'['S] 2-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
PRI RN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22039

Job No. : VC65AC0041
Pages : S50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
Lied Flat C-weight A-weight Acc?-pt.ance
Limits
63 0.1 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 -0.1 =1LS:
500 0.0 0.0 0.0 £155
1000 0.0 0.0 0.0 =1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
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 0.0 E02
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (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 Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
QF-TS12-04-04-020664 .
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

assoclaties

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 gl
136.0 136.0 0.0 el
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 B ]
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 £ 1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 == |
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 1,1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 el
74.0 74.0 0.0 £11:1
69.0 69.0 0.0 =111
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 &1
54.0 53.9 -0.1 +1.1
49.0 49.0 0.0 + 1.1
44.0 43.9 -0.1 +1.1
39.0 38.9 -0.1 + 1.1
34.0 33.9 -0.1 £ 1.1
30.0 29.9 -0.1 £
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 +1.1
27.0 26.9 -0.1 4301
26.0 259 -0.1 +1.1
25.0 24.8 -0.2 + 1.1

Cert. No. : ACL22039
Job No. : VC65AC0041
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22039

Job No. : VC65AC0041
Pages : 70f8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (1us) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5:5-5.0
Fast 2 8 117.0 117.0 0.0 10525
200 800 134.0 134.0 0.0 £1.0
STow 2 S 108.0 108.0 0.0 550
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1S5 =5:0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
n Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2
One 136.4 135.8 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 7
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-T512-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL22039

Job No. : VC65AC0041
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com ~ CALIBRATION 0394
Cert. No. : ACL22042
Pages : 1of8
Ll . ®
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00858523 / 158774 / 58775
ID No.: BKK FS0113
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LLTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : -_ | _—— %4/@% ?
Ambient Temperature : (23.0+3) «© % 4
Pressure : (1013 £3) kPa i .
Relative Humidity : (500 £20 ) % W Sy

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

NEXT CAL. DATE ’2/?/ 23 ..
05 JANUARY 2022 3 e i
12-14 JANUARY 2022

17 JANUARY 2022

Nathakorn Pisutpaisan

LA

Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
FESOCTATES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22042
Job No. : YVC65AC0041
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 (08-Feb-22
Digital Multimeter 34461A MY 60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42K Al 34560495 AA-3003-21 16-Feb-22

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

3. This certificate is traceable to the international system of unit maintained at :

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

QF-TS812-04-04-020664

7 Al
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CALIBRATION LABORATORY

a§sociates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22042
Job No. : VC65AC0041
Pages : 30f8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(e) measurement (dB)
1. Absolute sensitivity v : 02 N/A
2. Self-generated noise v - 0.2 N/A
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 - 3 0.6
For > 4 kHz to 10 kHz v - 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequeney and time weightings at 1 kTz v - 0.2 0.2
6. Long - term stability v 2 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v 3 0.2 0.3
9. Tone burst response v = 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664

7 BLA




SITHIPORN) SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL22042
Job No. VC65AC0041
Pages H 40f 8
Reference Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.7
Flat 24.2

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 5 : ; Acceptance
Flat C-weight A-weight S
Limits
125 0.4 0.5 0.5 +1.5
1000 0.0 0.0 0.0 1.0
8000 1.3 o3 ~1.3 +5.0

QF-TS12-04-04-020664

o B2 .




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
REspeIRIEe CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22042
Job No. : VCG5AC0041

Pages : 50f8
4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) _ ; Aceeptance
Flat C-weight A-weight s
Limits
63 -0.1 -0.1 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 105
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kliz
Measured Deviated Acceptance
Frequency Value Value Limits
Veighting (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 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 Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 =0.3

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceplance
Value Value -Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =7k
136.0 136.0 0.0 oS
135.0 135.0 0.0 !
134.0 134.0 0.0 EL |
133.0 133.0 0.0 & 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 & 1.
104.0 104.0 0.0 Ll
99.0 99.0 0.0 g1
94.0 94.0 0.0 £ 1.1
89.0 89.0 0.0 L S |
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 o )
74.0 74.0 0.0 1]
69.0 69.0 0.0 LS]RT
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 =1
54.0 53.9 -0.1 =11
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 +1.1
39.0 38.9 -0.1 +1.1
34.0 33.9 -0.1 + 1.1
30.0 29.9 -0.1 %1,
29.0 28.9 -0.1 1.1
28.0 27.9 -0.1 31
27.0 20.9 -0.1 +:1.1
26.0 25.9 -0.1 E=i |
25.0 24.8 -(0.2 = |

Cert. No. : ACL22042
Job No. : VC65AC0041

Pages
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Continuation of Calibration Certificate

Cert. No. : ACL22042

Job No. : VC65AC0041
Pages : Tof8§
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 155-5.0
Fast 2 8 117.0 117.0 0.0 1025
200 800 134.0 134.0 0.0 +1.0
o 2 8 108.0 108.0 0.0 L3559
200 800 127.6 127.6 0.0 £1.0
0.25 ! 99.0 98.9 0.1 1.53-5.0
SEL 2 8 108.0 108.0 0.0 R =25
200 800 128.0 128.1 0.1 =1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.2 -0.2 £2.0
Negative half cycle 135.4 135.2 -0.2 2.0

QF-TS12-04-04-020664



SITHIPORN); SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22042
Job No. : VC65AC0041
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 89.7 0.0 e s
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No.: ACL21062

Pages : lof9
- L] L]
Calibration Certificate

Equipment . SOUND LEVEL METER
Manufacturer : RION
Model : NL-21/ Microphone UC-52 / Preamplifier NH-21
Serial No.: 00710220/ 75619/ 23998
ID No.: BKK FS0018
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : . :
Ambient Temperature : ¢ 23.0 £3 ) °C REVIEW BY ‘Wm&kd’{q” .
Pressure : ( 101.3 =3 ) kPa e
Relative Humid]ty s ( 50.0 £20) % APPROVED BY" “‘“M#ﬁ.

% lelsz
psiieal TIAlES e NEXT CAL. DATE ....cooociiviommmicis
Calibration Date : 28-30 JUNE 2021
Date of Issue : 05 JUNE 2021

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7—- /.X/?;/%L/ﬂ .

( Thanakul Petchurai )

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

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

QF-T512-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates .-~ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-02

Calibration Method :

Cert. No.
Job No.
Pages

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

Standard Instruments.

: ACL21062
1 VC64AC0048
1 20of9

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

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

Instrument Model
Waveform Generator 33210A
Waveform Generator 335118
Digital Multimeter 33461A
Digital Multimeter 334614
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42K Al

Serial No.
MY4R017076
MYS52302742
MY53220104
MY53220076
MY53220116

62100114

2977900

34560495

Cert. No.
EF-0012-21

Er-0011-21
EEL.BP. 05/0264
EEL BP. 03/0264
EEL.BP, 04/0264

1500-07774E

AA-1008-2]

AA-3003-21

~ Due Date
10-Feb-22
10-Feb~22
10-Feb-22
08-Feb-22
10-Feb-22
08-Mar-22
05-Feb-22
16-Feb-22

2. This result of calibration was fond accurate as shown on date and place of calibration for this calibrated item-only.

3. This certificate is traceable to the international systern of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

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

Continuation of Calibration Certificate

Cert, No. : ACL21062
Job No. : VC64AC0048

Pages : 3of9

Summary of Measurement Result :

Uncertainty Maximum-~permitted
Parameter Pass Fail uncertainty of
| (4B) measurement (dB)

1.’ Absolute sensitivity v | - _ 0.2 N/A
2. Self-generated noise v - 0.2 - N/A
3. Acoustical signal tests of frequency weightings

125 Hz v . 0.3 0.6

1000 Hz v . 0.3 0.6

8000 Hz v - 03 0.7
4. Blectrical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz 4 - 0.3 0.7
For> 10 kHz to 20 kHz - - - 1.0

5, Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 03
9. Tone burst response v - 0.2 - 0.3
10. Peak C sound level v - 0.2 035
11. Overload indication v - 0.2 0.25
12. High level stability v . 0.1 0.1

F-TS12-04-04-020664
Q e 07,



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

Continuation of Calibration Certificate

Cert.

Job No.

No. : ACL21062

Pages : 4o0f9

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) - 939 Q.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )
22.2

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

Frequency Measured value
Weighting (dB)
A - weight 21.7
C - weight 223
Flat 24.8

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

Frequency Deviation from various frequency weighting response curve {(dB)
(Hz) ) Acceptance
Flat C-weight A-weight o
: Limits
125 -0.1 0.0 0.1 =15
1000 -0.1 -0.1 -0.1 £1.0
3000 2.9 3.0 3.0 +5.0
F-TS12-04-04-020664
: ~— F 4
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATTION LABORATORY

associates .-

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL21062
: VCe4ACH048

Job No.
Pages

Trequency Deviation from various freiluency weighting response curve (dB)
(Hz) Acceptance
Flat C-weight A-weight .
Limits
63 -0.2 -0.1 0.0 +2.0
125 -0.1 0.0 0.0 *1.5
250 -0.1 -0.1 -0.1 +1.5
500 0.0 0.0 -0.1 =15
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.1 0.1 +2.0
4000 0.1 0.1 0.1 +3.0
8000 0.1 0.2 0.2 +5.0
5. Frequency and time weightings at 1 k¥lz
3.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 =02
Flat 940 0.0 =02
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 x0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 & 0.3
QF-TS12-04-04-020664

2 207




SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates .-

7. Level linearity on the reference level range

QF-T812-04-04-020664

Cert. No. : ACL21062
Job No. : VC64AC0048
Pages : 6of9

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
135.0 135.0 0.0 1.1
134.0 134.0 0.0 1.1
133.0 133.0 0.0 1.1
132.0 132.0 0.0 = 1.1
131.0 131.0 0.0 =11
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 * 1,1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 + 1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 - 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 38.9 -0.1 +1.1

S ST,



SITHIPORN); SITHIPORN ASSOCIATES CO,LTD.

associates -

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL21062

Job No, : VC64AC0048
Pages : 7of9
8. Level linearity including the level range control
" Anticipated Measured Deviated Acceptance |
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +0.5
120 94.0 94.0 0.0 +0.5
110 94.0 94.0 0.0 0.5
100 94.0 94.0 0.0 0.5
90 94.0 94.0 0.0 +0.5
Level linearity on each level range
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 43.0 43.0 0.0 +0.5
120 330 33.0 0.0 0.5
9. Tone burst response
Time Tonge burst Anticipated Measured Deviated Acceptance
duration, T Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 10;-25
200 800 134.90 1341 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 300 127.6 127.6 0.0 +1.0
0.25 1 99.0 98,9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10;-25
200 800 128.0 128.1 0.1 +1.0

QF-TS12-04-04-020664
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associates.

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21062
Job No. : VCG64ACH48
Pages : 8of9
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.00 0.0 -
One 136.4 136.00 -0.4 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB} (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 -0.3 2.0
Negative half cycle 1354 1352 -0.2 +2.0
11. Overioad indication
. Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.5 89.3 -0.2 +1.5

QF-TS812-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
associates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21062
Job No., : VC64AC0048

Pages t 90f9

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-T512-04-04-020664
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I\) ELECTRICAL AND ELECTRONICS INSTITUTE S
— FOUNDATION FOR INDUSTRIAL DEVELOPMENT

y 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ™,/
mmm‘;nm:m Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

Tel: +66 2709 4860-8 Fax: +66 2324 0917-8

NSC-TISI-TIS 17025
CALIBRATION 0119

Certificate No.:
Operation No.:

0210sv21
CP2021050018

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)

Serial No.: 00710637 (Meter), 136954 (Microphone), 10638 (Preampilifier)

ID No.: BKK FS0021

Customer: ALS Labolatory Group (Thailand) Co.,Ltd.

Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan

Khet Suan Luang, Bangkok 10250 Thailand

Received Date: 17 May 2021

Calibrated Date: 19 - 24 May 2021

Issued Date: 25 May 2021

Calibrated by:

! NEXT CAL. DATE

REVIEW BY %%//‘W?/

APPROVED BY ..o

Ms. Juntaporn Kunhakom

Approved by:

(M. Sittichal SWaRSIHYBWORGS

Group Manager

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor & = 2.00,

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 6

F-CAL-004 Ed.0




©

__] ;I i m
ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

02105v21

Calibration Report

Equipment: Sound Level Meter
Manufacturer: RION
Model/Type:

Serial No.:

ID No.: BKK_FS0021
Ambient Temperature: (232 )0
Relative Humidity: (50£15)%

Pressure:

Method of Calibration :-
I[EC 61672-3:2013.
Conditi f thi t of calibrati

1. Reference standards instrument :-

Instrument Model
1) Standard microphone 4180
2) Sine generator 1051
3) Arbitrary Function Generator AFG2021
4) Programmable Attenuator PAS
5) 6.5 Digit precision multimeter 8B46A
6) 6.5 Digit precision multimeter 8B46A
7) Pressure humidity and
Temperature Transmitter PTus0L
8) Pressure humidity and PTU301

Temperature Transmitter

(101.3 + 1.5) kPa

Serial No.
2787490
1501442
C010063
2755
9609027
9610014

F0640002

F0640003

NL-42 (Meter), UC-52 (Microphone), NH-24 (Preampilifier)
00710637 (Meter), 136954 (Microphone), 10638 (Preamplifier)

Cert. No. Due Date
AA-1001-21 12 January 2022
0151RF20 21 September 2021
0099RF20 17 June 2021
EF-0034-20 10 November 2021
0498EL20 10 August 2021
0669EL20 27 October 2021
CL1-P200051 31 May 2021
0305TE20 28 June 2021
CL1-P200052 1 June 2021
0306TE20 28 June 2021

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function

R

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

It of Calibration:-

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278.

Page 2 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

02105v21

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

16.0

Calibration Report

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 11.6
C-weighting 18.1
Z-weighting 23.7

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

_m Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.3 0.5 0.3 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -1.8 -1.7 -1.7 +5.0

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

TV Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(H2) (dB) (dB) (dB) (dB)
63 0.0 -0.1 -0.1 +2.0
125 0.0 -0.2 -0.1 +1.5
250 0.0 -0.1 0.0 £1.5
500 0.1 0.0 -0.1 #1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 -0.1 +2.0
4000 0.1 0.0 0.0 +3.0
8000 0.0 -0.1 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

Page 3 of 6
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ELECTRICAL ANO ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02108v21

5.2 Time weighting at 1 kHz

Calibration Report

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 0.1
Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 0.1
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at . _
Aoty Stgnal SPL Corcliislon of Tiiva Deviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 *10)
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.4
129.0 129.0 0.0 +1.1
130.0 130.0 0.0 14
131.0 131.0 0.0 1.1
132.0 132.0 0.0 s
133.0 133.0 0.0 ol
134.0 134.0 0.0 Sl
135.0 135.0 0.0 -5 s
136.0 136.0 0.0 +1.1
137.0 137.0 0.0 £1.1

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +1.1

89.0 89.0 0.0 #1441

84.0 84.0 0.0 +1.1

79.0 79.0 0.0 +1.1

74.0 74.0 0.0 1.1

69.0 69.0 0.0 1.1

64.0 64.0 0.0 +1.1

59.0 59.0 0.0 +1.1

Page 4 of 6
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ELECTRICAL AND ELECTRONICS INS TITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

021058v21

Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
54.0 54.0 0.0 200,
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 £1:1
39.0 39.0° 0.0 +1.1
34.0 359 -0.1 1.1
29.0 28.9 -0.1 |
24.0 24.0 0.0 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 108.9 -0.1 +1.0;-2.5
0.25 §9.8 -0.1 +1.5;-5.0
< 200 119.6 0.0 +1.0
o 2 100.0 0.0 +1.0; 5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-25
0.25 90.9 -0.1 +1.5;-50
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
oM e 125.4 125.4 0.0 +3.0
cycle
Postive 124.4 124.1 0.3 2.0
half cycle
Negative 124.4 124.1 03 £2.0
half cycle
Function : 10. Overload indication
— WEssdicd Uglie (B0 - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
1394 139.4 0.0 £1:5
Page 5 of 6 F-CAL-005 Ed.1




-) ELECTRICAL AND ELECTRONICS INSTITUTE
¢ FOUNDATION FOR INDUSTRIAL DEVELOPMENT
PO s

Certificate No.: 0210S8v21
Calibration Report
Function : 11. High-Level Stability

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl-od i Reference SPL Record AL a?‘, Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 129.0 1290 0.0 +0.3

Uncertainty of measurement

: Maximum-permitted uncertainty
. Uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ' 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10
Remarks: 1. The acceptance limit is for the deviated value.

2. Acceptance limits was IEC61672-3:2013 Class 2.

- - End of Report - -

Page 6 of 6 F-CAL-005 Ed.1



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALERATION SIS

Cert. No. : ACC21012
Pages : lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-74

Serial No.: 34425566

ID No.: BBK_FS0617

Condition As Found : GOOD

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

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

Location : - REVIEW BY 4%%/’6’”’7 (/?
Ambient Temperature : { 23.0'%3 ) °c ssare
Pressure : (1013 +£3) kPa "‘m
APPROVED B
Relative Humidity : (500 £20 ) % Yo o
lo | 555,
! NEXT CAL. DATE . '”5//4’*‘
Received Date : 05 AUGUST 2021
Calibration Date : 09 AUGUST 2021
Date of Issue : 11 AUGUST 2021
Calibrated by : Nathakorn Pisutpaisan

Approved by : / m

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-03

Calibration Method :

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

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 8846A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl
Audio Analyzer AVR-3360A

Serial No.
MY 52302742
MY 53220104

1997025
MY 53220116
62100114
2977900
34560495
V744B6069

Cert. No. : ACC21012

Job No.
Pages

Cert. No.
EF-0011-21
EEL.BP. 05/0264
EEL.BP. 06/0264
EEL.BP. 04/0264
1500-07774E
AA-1008-21
AA-3003-21
EF-0010-21

: VC64AC0060
: 20f3

Due Date
10-Feb-22
10-Feb-22
05-Feb-22
10-Feb-22
08-Mar-22
05-Feb-22
16-Feb-22
10-Feb-22

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

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

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

Continuation of Calibration Certificate

Result of calibration :

1. Sound pressure level

Cert. No. : ACC21012
Job No. : VC64AC0060

Pages : 30f3

Specified sound Measured Deviated Tolerance

pressure level value value Uncertainty limit

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

94 94.1 0.10 0.22 0.40

2. Frequency

Specified Measured Deviated Tolerance

Frequency value value Uncertainty limit

(Hz) (Hz) (%) (%) (%)

1000 1001.9 0.2 0.1 1.0

3. Total distortion

Measured value ( % )

Uncertainty ( % )

Tolerance limit ( % )

1.14

0.10

3.0

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 1azs
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http;//wwwisithiphom.com  CALIBRATION 0394

Cert. No. : ACL21083

Pages : 10f8
L] L L]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00597159 / 180402 / 88172
ID No.: BKK FS0995
Condition As Found : GOOD
Customer ; ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : - ;
oca. i REVIEW BY , %“/M"? F
Ambient Temperature : (2303 ) . O
: 101.3 =3 kP: j@
Pressure ( ) a APPROVED BY \-ﬁ‘_‘ﬁ
Relative Humidity : ( 500 £20 ) % / ,w”‘
7 )
NEXT CAL. DATE éé’/’uf
Received Date : 05 AUGUST 2021
Calibration Date : 06 -10 AUGUST 2021
Date of Issue : 11 AUGUST 2021
Calibrated by : Nathakorn Pisutpaisan

Approved by : / m

Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
eGSR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21083
Job No. : VC64ACO060

Pages : 20f8§
Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

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

Condition of this result of calibration :
1. Reference Standard Instruments ;

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 88460A 1997025 EEL.BP. 06/0264 05-Feb-22
Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264  10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664
s 2 4



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates .-

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21083
Job No. : VCo4ACD060

Pages : 30f8

Uncertainty | Maximum-permitted
Parameter Pass Eail uncertainty of
o (@B) ) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - | 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 03" 0.6
1600 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings V
For 10 Hz to 4 kHz v’ - 0.3 2 0.6
For >4 kHz to 10 kHz v - 0.3 ' 0.7
For > 10 kHz to 20 kHz - - - | 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2 .
6. Long - term stability v’ - 0.1 0.1
7. Level linearity on the reference level range v’ - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication o - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-T512-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates .-

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21083

Job No.
Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) ... {dB) (dB)
93.9 (93.96) 93.9 00 | =03

2. Self-generated noise
2.1 Normal test

Measured Value

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.1
Flat 239

2,2 The microphone of the sound level meter was replaced by electrical signal inéut device.

3. Acoustical signal tests of frequency weightings

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

+ VCOo4AC0060
: 40f8

Freguency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acc?pt.ance
e Limits
125 0.2 0.3 03 *1.5
1000 0.0 0.0 0.0 +1.0
8000 0.7 0.8 0.8 +5.0

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

Continuation of Calibration Certificate

associates .-

Cert, No. : ACL21083

Job Na. : VC64AC0060
Pages : S5of8
4, Electrical signal tests of frequency weightings
Weighting network response with relative to ll_kliz.
Frequency Deviation from various f‘requency weighting response curve (dB)
(Hz) ) . Acceptance
Flat C-weight A-weight .
, Limits
63 -0.1 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 *].5
500 0.0 0.1 0.0 %15
1000 0.0 0.0 0.0 “1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 3.0,
8000 0.0 0.1 0.1 5.0’
5. Frequency and time weightings at 1 kHz f
5.1 Frequency weightings at 1 kHz {;’I
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB )
A - weight 94.0 0.0 ot
C - weight 94.0 0.0 S 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 94.0 0.0 -
Slow 04.0 0.0 +0.1
Leq 94.0 0.0 + Q.
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-T812-04-04-020664

- L)




SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS512-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1,1
136.0 136.0 0.0 1
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 + 51
133.0 133.0 0.0 +1.]
132.0 132.0 0.0 # 1.1
131.0 131.0 0.0 £7.)
129.0 129.0 0.0 *1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.1 0.1 + 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 = (]
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 + 14
79.0 79.0 0.0 2]
74.0 74.0 0.0 e e
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 -
54.0 54.0 0.0 sty
49.0 49.0 0.0 & 1]
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 - 1,1
34.0 34.0 0.0 = 1,1
30.0 29.9 -0.1 + 1.1
29.0 29.0 0.0 + 1.1
28.0 27.9 -0.1 = 1.1
27.0 27.0 0.0 = 1.1
26.0 259 -0.1 = (8
25.0 249 0.1 + 1.1

Cert. No.

Job No.
Pages

: ACL21083
: VC64AC0060

: 60f8
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SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL21083

Job No. : VC64AC0060
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 == 1)
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 1520
Fast 2 8 117.0 117.0 0.0 L0 =25
200 800 134.0 134.1 0.1 +1.0
Sl 2 8 108.0 108.0 0.0 15050
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 165 550
SEL 2 8 108.0 108.0 0.0 105 2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.2 -0.2 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 a
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

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

Continuation of Calibration Certificate

Cert. No, : ACL21083

Job No.
Pages
11, Overload indication
Measured value { dB ) Deviated - | Acceptance
Positive Negative “Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 . 00. £1.5
12. High level stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Value Di\mits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.1 -0.1 +0.3

f
i
!

;
¥

: VC64AC0060
: §of8

The reported uncertainty is based on a standard uncertainty multiplied by cq_v'érage factork =2

or any value following caleulation,providing a lavel of confidence of apprﬁximately 95 %

QF-T812-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND, NSC-TISI-TIs 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com ~ CALIBRATION 0394

Cert. No. : ACL21082
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00597156 / 180399 / 88169

ID No.: BKK FS0994

Condition As Found : GOOD

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

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

Location : - .

. ‘ REVIEW BY .. m’ﬂ’&"“ ?V

Ambient Temperature : (230 £3) o mesa

: 01.3 +£3
Press!n'e e ( 101.3 ) kPa APPROVED BY &
Relative Humidity : ( 50.0 £20 ) % .
6/8/7¢

o R AR T

Received Date : 05 AUGUST 2021 '

Calibration Date : 06 -10 AUGUST 2021

Date of Issue : 11 AUGUST 2021

Calibrated by : Nathakorn Pisutpaisan

Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
assoclates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL21082
Job No. : VC64AC0060

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method : ;

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

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments, |

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

Condition of this resul¢ of calibration :
1. Reference Standard Instruments : .
Instrument Model Serial No. “Cert. No. Due Date

Waveform Generator 332104 MY48017076 EF:001221  10-Feb-22
‘Waveform Generator 33511B MY52302742 EF-'{IJOI 1-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.Bi_’. 05/0264 10-Feb-22
Digital Multimeter 8846A 1997025 EEL.BI;?. 06/0264  05-Feb-22
Digital Multimeter 33461A T MY53220116 EEL.BI:.’. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 150(,]'|-07774E 08-Mar-22
Condenser Microphone 4180 2977900 A&.—IOOS-H 05-Feb-22

Mesasuring Amplifier NA-42KAT 34560495 AA-3003-21  16Feb-22

2. This result of calibration was found accurate as shown on date and place of calibrati_oﬁ-for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at: -

3.1 National Institute of Metrology (Thailand). o

3,2 Thailand Institute of Scientific and Technologica;l- Research (TISTR).

QF-TS12-04-04-020664
gy é f' o



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoclates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21082
Job No. : VC64AC0060

Pages : 3of8

Summary of Measurement Result :

: Uncertainty |  Maximum-permitted
Parameter ! Pass Fail : uncertainty of
' _ (@B) ‘measurement (dB)
1. Absolute sensitivity v 0.2 - N/A
2. Self-generated noise N - - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 " 0.6
1000 Hz 4 - 03 . 0.6
8000 Hz v - 0.3 ; 07
4. Electrical signal tests of frequency weightings i'l_
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - ! 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 ;a’r : 0.2
6. Long - term stability v - 0.1 g 0.1
7. Level linearity on the reference level range v - 02 . 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - _ 0.2 0.3
10. Peak C sound level v - 7 02 035
11. Overload indication o - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664
—— P f -



SITHIPOR N} SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21082

Job No.
Pages

: VC64ACH060
s 40f8

Acceptanﬁe’

Reference Measured
Acoustic Signal Value Deviation Limit
(dB) (dB) |. (dB) (dB)
93.9 (93.96) 93.9 00 - +0.3
2. Self-generated noise

2.1 Normal test

Measured Value
(dB)

16.1

2.2 The microphone of the sound level meter was replaced by electrical signal inp:ut device,

Frequency Measured value
Weighting {(dB)
A - weight 11.6
C - weight 17.8
Flat 23.6

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight o
o Limits
125 0.3 04 0.3 + 1.5
1000 0.0 0.0 0.0 +1.0
8000 0.5 0.5 0.5 +5.0

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

associateés—=  CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL21082
Job No. : VC64AC0060
Pages : S5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,
Frequency Deviation from various f‘requcncy weighting response curve (dB)
(Hz) . Acceptance
Flat C-weight A-weight o
Limits
63 0.0 -0.1 ~0.1 +2.0
125 0.0 0.0 0.1 +1.5
250 0.0 -0.1 0.1 S
500 0.1 0.0 -0.1 L5
1000 0.0 0.0 0.0 T£1.0
2000 0.1 0.0 0.0 +2,0
4000 0.1 0.0 0.0 £3.0
8000 0.1 0.0 0.0 £5.0',
5. Frequency and time weightings at 1 kHz 3;
5.1 Frequency weightings at 1 kHz II.'H
Measured Deviated Acceptance
Frequency Value Value Limits .~
Weighting (dB) (dB) (dB)
A - weight 93.9 0.0 -
C - weight 94.0 0.0 £0.2
Flat 93.9 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value . Limits
Weighting (dB) (dB) (dB)
Fast 53.9 0.0 -
Slow 93.9 0.0 =0.1
Leq 939 0.0 +{,1
6. Long - term stability
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 241 0.1 +0.3

e 2K 4

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates .-

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-T812-04-04-020664

Anticipated Measured | :- Deviated Acceptance
Value Value . Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.1 0.1 +1.1
135.0 135.1 0.1 1.1
134.0 134.1 0.1 1.1
133.0 133.0 0.0 x1.1°.
132.0 132.0 0.0 £1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 x1.1
124.0 124.0 0.0 £1.1
119.0 119.1 0.1 x1.1
114.0 114.1 0.1 1.1
109.0 109.1 0.1 £1.1
104.0 104.1 0.1 1.1
99.0 99.1 0.1 £1.1
94.0 94.0 0.0 £1.1
89.0 89.0 0.0 £1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 x1.1
74.0 74.0 0.0 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 1.1
54,0 54.0 00. | =11
49.0 49.0 0.0 + 1.1
44.0 44,0 0.0 +1.1
39.0 39,0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 +1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 +1.1
25.0 24.9 -0.1 +1.1

Cert. No. : ACL21082

Job No.
Pages

: VC64AC0060
: 6of8



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

Continuation of Calibration Certificate

Cert, No. : ACL21082
Job No. : VC64AC0060
Pages : 7of8
8. Level linearity including the level range control

Anticipated | Measured - | - Deviated Acceptance
Range Value Value | Value -Limits
(dB) (dB) (dB) (dB)
Auto 94.0 940 0.0 #1.1

9. Tone burst response

Time Tone burst Anticipated Measured 'De\fiated Acceptance
duration, Th Cycle Value Value V:ii'u:_:_ Limits

Weighting | (ms) (dB) (dB) (aB)*. | (4B)
0.25 1 108.0 1079 01 -} 15;-50

Fast 2 8 117.0 116.9 -0.1 L 10725
200 800 © 1340 134.0 0.0 L 1.0

Slow 2 8 108.0 108.0 0.0 ‘ 1.5;-5.0
200 800 127.6 127.6 0.0 a0

0.25 1 99.0 98.8 0.2 ! 1.5;-5.0

SEL 2 8 108.0 107.9 -0.1 © 10525
200 800 128.0 128.0 0.0 | %10

10. Peak C sound level

Number of cycle Anticipated Measured | Deviated Acceptance
in Value - 'Vé-llﬁe, Lepeak Value Limits
test signal  (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 136.4 - 00 =3.0
Number of cycle Anticipated | Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) {(dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 0.3 +2.0
Negative half cycle 1354 135.1 -0.3 2.0

QF-T3812-04-04-020654
e 2D /— ~



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

assoclates

Cert. No. : ACL21082

Job No. : VC64AC0060
Pages : Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 15
12. High level stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Equipment ;
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Cert. No. : ACL22040
Pages : lof8

Calibration Certificate

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00597162 / 180405 / 88175

BKK FS0997

GOOD

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

( 23.0%3 7} °oC 1 '“l VIEW.BY. .. Wmf}o‘“ E
(1013 +£3 ) KPa 1 . f
( 50.0 20 ) o | APPROVED BY ...¥%

NEXT CAL. DATE ...\.........% il

{M_;-»—_n_.w st ot S

05 JANUARY 2022
12-14 JANUARY 2022
17 JANUARY 2022

Nathakorn Pisutpaisan

/%/h

Thanakul Petchurai

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

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

QF-TS12-04-04-020664



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

Continuation of Calibration Certificate

Cert. No. : ACL22040
Job No. : VC65AC0041
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY 53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 34461A MY 60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 (5-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-0206064
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RESHCIAYER CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22040
Job No. : VC65AC0041
Pages : 30f8

Summary of Measurement Result :

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v = 0.2 N/A
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 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v . 0.2 0.3
10. Peak C sound level v E 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-0206064
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
badiidl o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22040
Job No. VC65AC0041
Pages 3 4o0f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.6

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

Frequency

Measured value

Weighting (dB)

A - weight 13.6

C - weight 20.2
Flat 25.7

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : ’ Acceptance
Flat C-weight A-weight [l
Limits
125 0.1 0.1 0.1 21.5
1000 0.0 0.0 0.0 = 1.0
8000 0.3 0.4 0.4 5.0

QF-TS12-04-04-020664



SITHIPORN); SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert, No.
Job No.
Pages

: ACL22040

: VC65AC0041
: Sof8

Frequency Deviation from various frequency weighting response curve (dB)
WHz) Flat C-weight A-weight Accm.apt'ance
Limits
63 -0.1 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 £1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weigiting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 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 94.0 0.0 #
Slow 94.0 0.0 + 0.1
Leq 94.0 0.0 201
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weiphting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 + 0.3

QF-TS12-04-04-020664
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SITHIPORN); SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 gl
136.0 136.0 0.0 ]
135.0 135.0 0.0 s vl
134.0 134.0 0.0 1.1
133.0 133.0 0.0 =48 (|
132.0 131.9 -0.1 8 |
131.0 131.0 0.0 £.1.4
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 = 8% |
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 cS |
104.0 104.0 0.0 =15,
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 £:141
84.0 84.0 0.0 1.1
79.0 79.0 0.0 S]]
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 1]
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 e
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 k14
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 £ 141
30.0 29.9 -0.1 4.1
29.0 29.0 0.0 1.1
28.0 27.9 -0.1 £1.1
27.0 27.0 0.0 + 1.1
26.0 25.9 -0.1 £i1.1
25.0 24.9 -0.1 =]l

Cert. No. : ACL22040

Job No.
Pages

: YCO65AC0041
: 60f8
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
REFRSINAEY CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22040
Job No. : VC65AC0041
Pages : 7of8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1:55:5.0
Fast 2 8 117.0 117.0 0.0 02
200 800 134.0 134.0 0.0 +1.0
Sl 2 8 108.0 108.0 0.0 EShE50
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 ESi5s5.0
SEL 2 8 108.0 108.0 0.0 103 2.5
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 .
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 5
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22040

Joh No. : VC65AC0041
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptlance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 =[50
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 134:0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithipharn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL22038
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00296514 / 179116 / 87523

BKK FS0971

GOOD

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

) g REVIEWRBY %ﬁ?@lﬂ%

e e e

(23.0 £3) °C ’-i
(1013 £3 ) kPa :“JPROVED BY
( 50.0 £20 ) %

/1 /s

unmr s et triraal)

§ NEXT CAL.DATE .

L S T L

05 JANUARY 2022
12-14 JANUARY 2022
17 JANUARY 2022

Nathakorn Pisutpaisan

T

(  Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SRRRGVARES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22038
Job No. : VC65AC0041
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SL.M).

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 34461A MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

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

3. This certificate is traceable to the international system of unit maintained at :

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

QF-TS12-04-04-020664



SITHIPORN) SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

=
cl

ssocCiates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22038
Job No. : VC65AC0041

Pages : 3o0f8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) '
measurement (dB)
1. Absolute sensitivity v . 0.2 N/A
2. Self-generated noise 4 0.2 N/A
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 kHz to 10 kHz v - 0.3 0.7
For > 10 klz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v < 0:2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v 3 0.2 0.25
12. High level stability v : 0.1 0.1

QF-TS12-04-04-020664




SITHIPORN) SITHIPORN ASSOCIATES CO. LTD.

associates \
S CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22038
Job No. : VC65AC0041
Pages 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.4

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 13.7
Flat 24.2

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : ¢ Acceptance
Flat C-weight A-weight o
Limits
125 0.5 0.5 -4.5 + 1.5
1000 -0.1 -0.1 -0.1 + 1.0
8000 -1.1 -1.0 -1.0 +5.0

QF-TS 12-04-04-020664 é &



SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.

assocjates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL22038

Job No.
Pages

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) - : Aceeptance
Flat C-weight A-weight S
Limits
63 =1 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 £E5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 15
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +£3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
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 0.0 =0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (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 Display Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-T812-04-04-020664

: VCO65AC0041
: Sof8
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SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 B
136.0 136.0 0.0 2l
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 G
132.0 132.0 0.0 = ;1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 -4 W
114.0 114.0 0.0 +:1.1
109.0 109.0 0.0 ==
104.0 104.0 0.0 =)
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 + 1.1
£9.0 €9.0 0.0 #1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 2T
74.0 74.0 0.0 E1.1
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 =]
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 = 1.1
49.0 49.0 0.0 =11
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +].1
34.0 34.0 0.0 3=
30.0 30.0 0.0 +1.1
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 +1.1
27.0 26.9 -0.1 +:1.1
26.0 25.9 -0.1 + 1.1
25.0 249 -0.1 + 1.1

Cert. No. : ACL22038
Job No. : VC65AC0041
Pages : 6of8
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22038

Joh No. : VCG5AC0041
Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 ]
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting L) (dB) (dB) (dB) (dB)
0.25 | 108.0 107.9 -0.1 | (P si,
Fast 2 8 117.0 117.0 0.0 105225
200 800 134.0 134.1 0.1 +1.0
Sl 2 8 108.0 108.0 0.0 K5 -S.O
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 k5230
SEL 2 8 108.0 108.0 0.0 s =2.5
200 800 128.0 128.1 0.1 +1.0
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 g
One 136.4 18539 -0.5 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

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

Continuation of Calibration Certificate

Cert. No. : ACL22038

Job No. : VC65AC0041
Pages : 8of8
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limifs
one-half cycle | one-half cycle (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 (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com ~ CALIBRATION 0394

Cert. No. : ACL22036

Pages : 1of8
L4 ® L3
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00296512 /179113 / 87521
ID No.: BKK FS0969
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : - rree— Vi é *“‘_E

Ambient Temperature : ( 23.0 £3 ) e { REVIEW BY. 105 ﬂﬁ}a‘va '

Pressure : (1013 £3) kPa 1

Relative Humidity : ( 50.0 £20 ) % | APPROVED BY ....P¥L.c ; ;
H 2 / ? / 23 i

Received Date : 05 JANUARY 2022 | NEXT CAL DATE ..."......Z... |

Calibration Date : 12-14 JANUARY 2022

Date of Issue : 17 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : Qﬁw

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

BRSNS CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22036
Job No. : VC65AC0041
Pages : 20of8
Calibration Procedure : CP-AC-01

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 34461A MY 60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

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

3. This certificate is traceable to the international system of unit maintained at :

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

QF-TS12-04-04-020664 W\
i 8 »



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

assocjiates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22036
Job No. : VC65AC0041

Pages : 3o0f8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise 4 = 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v " 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 kHz to 10 kHz v - 0.3 0.7

For > 10 kHz to 20 kHz - - = 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range 4 - 0.2 0.3
8. Level linearity including the level range control 4 = 0.2 0.3
9. Tone burst response v’ - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v g 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664

bl 7




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. :
Job No.

Pages

Reference Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 =+(0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

14.6

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.1
Flat 24.6

3. Acoustical signal tests of frequency weightings

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

ACL22036

: VC65AC0041

4 0f 8

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 3 : Acceptance
Flat C-weight A-weight o
Limits
125 0.1 0.2 0.2 1.5
1000 -0.1 -0.1 -0.1 + 1.0
8000 -0.3 -0).1 -0.1 +5.0

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.
Pages

: ACL22036
: VC65AC0041
: Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz ) : : Acceptance
Flat C-weight A-weight R,
Limits
63 -0.1 -0.1 = +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Wegting (dB) (dB) (dB)
A - weight 94.0 0.0 >
C - weight 94.0 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 94.0 0.0 =
Slow 94.0 0.0 £ (.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 Lt
136.0 136.0 0.0 Sl
135.0 135.0 0.0 itk
134.0 134.0 0.0 + 1.1
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 et 11
131.0 131.0 0.0 £ 1.1
129.0 129.0 0.0 # .1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 1.1
114.0 114.0 0.0 = 1.1
109.0 109.0 0.0 o= i1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 11
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 S
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 il
64.0 64.0 0.0 =151
59.0 59.0 0.0 L)
54.0 54.0 0.0 5 |
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 1.1
29.0 28.9 -0.1 1.1
28.0 27.9 -0.1 + 1.1
27.0 26.9 -0.1 +1.1
26.0 26.0 0.0 sh:1:1
25.0 24.9 g +1.1

Cert. No. : ACL22036
Job No. : VC65AC0041
Pages : 6of8
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
SRANTLEEES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22036

Job No. : VC65AC0041
Pages : 7Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (xas) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 185300
Iast 2 8 117.0 117.0 0.0 10523
200 800 134.0 134.1 0.1 +1.0
Slow 2 . 8 108.0 108.0 0.0 1532510
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 Edi=5.0
SEL 2 8 108.0 108.0 0.0 S s2is
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 .
One 136.4 136.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2
Positive half eycle 135.4 135.2 0.2 2.0
Negative half cycle 135.4 133.2 -0.2 +2.0

QF-TS12-04-04-020664
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SITHIPORN ) SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22036

Job No. : VC65AC0041
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Aceeptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

QF-TS12-04-04-020664

End of Calibration Certificate




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025 |
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL21124

Pages : lof8
a L ] L ]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NIL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00597155/ 180398 / 88168
ID No.: BKK FS0993
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : - >
Ambient Temperature : (23.0=+3) °C REVIEWBY ﬁ’mef&;m/}
Pressure : { T01.3:£3 ) kPa

Relative Humidity : ( 50.0 £20 ) %

Received Date : 29 SEPTEMBER 2021

Calibration Date : 12-14 OCTOBER 2021

Date of Issue : 15 OCTOBER 2021

Calibrated by : Nathakorn Pisutpaisan
Approved by : ; @\A
( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



S ITH I P O R N, SITHIPORN ASSOCIATES CO,LTD.
a4 CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.

Jab No.

Pages
Calibration Procedure : CP-AC-01

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

: ACL21124
: VC64ACO0071
: 20f8

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264  05-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42K Al 34560495 AA-3003-21 16-Feb-22

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

3. This certificate is traceable to the international system of unit maintained at :

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

QF-TS12-04-04-020664
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S ITH I P ')R N, SITHIPORN ASSOCIATES CO.LTD.
aia CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21124
Job No. : VC64AC0071
Pages : 3Jof8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v . 0.2 N/A
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 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 22 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v 5 0.2 0.25
12. High level stability v £ 0.1 0.1

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

Continuation of Calibration Certificate

Cert. No, : ACL21124
Job No. : VC64AC0071

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.8

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.7
Flat 23.3

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) y . ; Acceptance
Flat C-weight A-weight o
Limits
125 0.0 0.1 0.1 + 15
1000 0.0 0.0 0.0 +1.0
8000 1.4 1.5 1.5 5.0

QF-TS12-04-04-020664




S IT H IPORN,; SITHIPORN ASSOCIATES CO.,LTD.

lates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4, Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No. : ACL21124
Job No. : VC64AC0071
Pages S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : : Acceptance
Flat C-weight A-weight s
Limits
63 0.0 0.0 0.0 £2.0
125 0.0 0.1 0.0 a5
250 0.1 0.0 0.0 105
500 0.1 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 £2.0
4000 0.0 0.1 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Waping (dB) (dB) (dB)
A - weight 94.0 0.0 2
C - weight 94.0 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 94.0 0.0 -
Slow 94.0 0.0 205
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3

QF-TS12-04-04-020664
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S IT H I PORN SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 il
136.0 136.0 0.0 el
135.0 135.0 0.0 Ll
134.0 134.0 0.0 =151
133.0 133.0 0.0 =l
132.0 132.0 0.0 £ 101
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 & 1.1
114.0 114.0 0.0 £ 1.
109.0 109.0 0.0 + 1,1
104.0 104.1 0.1 =
99.0 99.0 0.0 =
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 = 1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 = ]
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 Sl
59.0 59.0 0.0 - |
54.0 54.0 0.0 2 |
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 £ 1.1
39.0 39.0 0.0 - ]
34.0 34.0 0.0 &:1.1
30.0 30.0 0.0 1.1
29.0 29.0 0.0 +14]
28.0 28.0 0.0 o T
27.0 27.1 0.1 =S
26.0 26.0 0.0 =5 B
25.0 25.1 0.1 +1.1

Cert. No. : ACL21124
Job No. : VC64AC0071

Pages

: 6of8



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

Continuation of Calibration Certificate

Cert. No. : ACL21124
Job No. : VC64AC0071
Pages : 7of§

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 a3 =0u0)
Fast 2 8 117.0 116.9 -0.1 L0215
200 800 134.0 134.0 0.0 1.0
St 2 8 108.0 107.9 -0.1 1L53;25.0
200 800 127.6 127.5 -0.1 +1.0
0.25 1 99.0 98.8 0.2 1.5 =50
SEL 2 8 108.0 107.9 -0.1 025
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 :
One 136.4 136.4 0.0 3.0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 -0.3 +£2.0
Negative half cycle 1354 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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ITHIPORN  SITHIPORN ASSOCIATES CO.LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21124

Job No. : VC64AC0071
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 89.6 -0.1 +1.5
12. High level stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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CERTIFICATE OF CALIBRATION

Equipment Name: Heat Stress Monitor with Sensor
Manufacturer.: DeltaOHM

Model: HD32.2

Serial No: 13032239

ID No: BKK_FS0648

Certificate No. : CL-O13-65
Page 1 of 2

Customer

Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model: DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The

Received date: 10 JAN 2022
Calibration date: 14 FEB 2022
Issue date: 17 FEB 2022

Calibration Condition
Temperature: (2343)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number: ER-0032-

temperature scale use was based on ITS-90. 21
N
REVIEW BY %4/’9“7’//
APPROVED BY
Next caL oaTe .. 4225
[ —
Calibrated by Approde Signatory: ...............”

Ll Mr. Sorawit Thachalad
I Miss Orathai Wiwatwittaya

NAC

JIRANATE ASSOCIATES CO., LTD, 11

: Mr. Parinya Booncharoen
| Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODUCTION

HAS BEEN CBTAINED IN WRITING FROM THE LABORATORY.

NSC - TISI- TIS 17025
CALIBRATICN 0357
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J 63/14-16,67/35-36, Sol Petchkasem?7,7/1, Petchkasem Rd, ~~E.\l-_‘f//§”_ VAN
| A
th i i 1 z T WWa =\
NAC Watthapra, Banghkokyai, Bangkok 10600 Thailand ’,/,_?\f-/-:_—--«.\.:~ e o
masar wsocns o o Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com “ndl W CAUIBRATION 0367
Certificate No. : CL-013-65
Page 2 of 2
Result of Calibration: Without Adjustment [ With Adjustment
Calibration Range: 20-40'C
Function:
Table 1: This equipment was connected with wet bul probe Model: HP3201.2 S/N: 13035040,
Dimension: Diameter 14 mm. Length 170 mm.
Immersj Standard uuc Error Uncertainty
Depth Reading Reading ("0 ("o
{mm) ("c (‘o)
30 20.054 20.0 -0.1 0.09¢9
30 25.035 25.0 0.0 0.099
30 30.024 30.0 0.0 0.099
30 35.026 35.0 0.0 0.099
30 40.002 40.0 0.0 0.029
Table 2: This equipment was connecied with temperature probe Model; TP3207.2 S/N; 13033295,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uue Error Uncertain
Depth Reading Reading ("C) ('C)
(mm) (‘c) ("c)
70 20.051 20.0 0.1 0.099
70 24,990 249 0.1 0.099
70 29917 29.7 0.2 0.099
70 34,873 34.6 -0.3 0.099
70 30.864 395 -0.4 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 13042462,
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading (°C) (")
(mm) (c (‘c)

110 20.053 20.0 0.1 0.099
110 25.032 249 -0.1 0.099
110 30.019 29.9 0.1 0.099
110 35.023 34.9 0.1 0.099
110 40.009 399 0.1 0.099

UUC* : Unit Under Calibration

The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

% _End of Certificate %

J
NAC |

JIRANATE ASSOCIATES CO.,LTD,
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CERTIFICATE OF CALIBRATION

Equipment Name: Digital thermometer with RTD
Manufacturer.: DeltaOHM

Model: HD32.2

Serial No: 13032240

ID No: BKK_FS0649

Certificate No.: CL-052-65
Page 1 of 2

Customer )

Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan

Rd. Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digjtal Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Received date: 15 MAR 2022
Calibration date: 17 MAR 2022
Issue date: 18 MAR 2022

Calibration Condition
Temperature: (23+3)°C
Relative Humidity: (55+£15)%

Traceability

The measurement resulis are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number: ER-0032-
21

Y

Calibrated by
O Mr. Sorawit Thachalad
1 Miss Orathai Wiwatwittaya

)

NAC

%
Appraved Signatory: .........c...... ALY e,

Mr. Parinya Booncharoen
Calibration Department Manager

JIRANATE ASSOCIATES CO.,LTD.

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFPRODUC-

TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.

/AN
NSC - TISI - TI5 17025
CALIBRATION 0367
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Page 2 of 2
I ibration: ] Without Adjustment [ With Adjustment
Calibration Range: 20-40'C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 13035023,
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("C)
(mm) (e (e
30 20.082 20.1 0.0 0.099
30 25.075 25:4. 0.0 0.099
30 ' 30.068 304 0.0 0.099
30 35.064 351 0.0 . 0.099
30 40.056 40,1 0.0 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 13044?76
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Sta d uuc Error Uncertainty
Depth Reading Reading (‘c ("¢
{(mm) (") (c
70 20.082 20.2 0.1 0.099
70 25.076 25.0 -0.1 0.099
70 30.068 28.9 -0.3 0.099
70 35.062 34.8 0.6 0.099
70 40.031 39.7 0.3 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 17023215.
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("C)
(mm) ('c (")

110 20.082 20.0 0.1 0.099
110 25.075 25.0 0.1 0.099
110 30.068 30.0 0.1 0.099
110 35.064 38.0 0.1 0.099
110 40.056 40.0 0.1 0.099

UUC* ; Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

% End of Certificate %
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CERTIFICATE OF CALIBRATION

Certificate No. ;: CL-085-65

Page 1 of 2
Equipment Name: Heat Stress Monitor
Manufacturer.: DeltaOHM
Model: HD32.2
Serial No: 13024790
ID No: BKK_FS0650
Customer Received date; 25 May 2022
Name: ALS laboratory group (thailand) Co.,Ltd. Calibration date: 01 Jun 2022
Address: 104 Phatthanakan 40, Phatthanakan Issue date: 02 Jun 2022
Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.
Reference Used During Calibration Calibration Condition
1.Standard Temperature Probe Model: STS-100 A500, Temperature: (23+3)°C
Serial No.: 667682-09, Due date: 23 Mar 2023 Relative Humidity: (55+15)%
2.Digital Temperature Indicator Model: DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 04 June 2022
Calibration Procedure Traceability
The temperature calibration was done by In-House The measurement results are traceable to the
calibration method as WI-CL-001 according to international system of units (SI) through National
comparison method with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number: TT-0034-22, Certificate number: ER-0032-
temperature scale use was based on |TS-Q0. 21

| REVIEW BY Mo T

: &—@
| APPROVED BY =
1

i
| NEXT CAL. DATE ”5/25

Calibrated by Approved Signatory: ......... 5508 &7 T\
L] Mr. Sorawit Thachalad Mr. Parinya Booncharoen
M Miss Jittraporn Lertsomphol Calibration Department Manager

Nf )\ —
JIRANATE ASSOCIATES CO., LTD,

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR HREFPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY,
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Certificate No. : CL-085-65

Page 2 of 2
Result of Calibration; M Without Adjustment  [J With Adjustment
Calibration Range: 20-40°C
Function;
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 13030290,
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("c) ("0
(mm) ("C) (‘c)
30 20.053 20.0 0.1 0.099
30 25.046 25.1 0.1 0.099
30 30.036 30.0 0.0 0.099
30 35.031 35.0 0.0 0.099
30 40.015 40.0 0.0 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 12038138,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (‘o) ("0
(mm) ("Q) (‘Q)
70 20.053 20.1 0.0 0.099
70 25.046 25.0 0.0 0.099
70 30.036 299 0.1 0.099
70 35.031 34.7 0.3 0.099
70 40.014 39.6 -0.4 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 20032622,
Dimension: Diameter 8 mm. Length 170 mm,

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("C)
(mm) (‘o) (‘o)

110 20.053 20.0 0.1 0.099
110 25,046 25.0 0.0 0.099
110 30.036 29.9 04 0.099
110 35.036 34.9 -0.1 0.099
110 40.015 39.9 0.1 0.099

UUC* : Unit Under Calibration

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

% End of Certificate %
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CERTIFICATE OF CALIBRATION

Equipment Name: Heat Stress Monitor
Manufacturer.: DeltaOHM

Model: HD32.2

Serial No: 13032503

ID No: BKK_FS0651

Customer

Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Certificate No. : CL-086-65
Page 1 of 2

Received date: 25 May 2022
Calibration date: 01 Jun 2022
Issue date: 02 Jun 2022

Calibration Condition
Temperature: (23+3)°C
Relative Humidity: (55£15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number: ER-0032-
21
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NEXT CAL. DATE . alefes

Calibrated by

Approved Signatory: ..

CIMr. Sorawit Thachalad
[41 Miss Jittraporn Lertsomphol

A

Mr Pannya Booncharoen
Calibration Department Manager

4 NN

L
\ JIRANATE ASSOCIATES CO., (1D,

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No. : CL-086-65

Page 2 of 2
ibration: ¥ Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Eunction:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 16008223,
Dimension: Diameter 14 mm. Length 170 mm,
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("0 (")
(mm) (‘C) ('C
30 20.053 20.0 -0.1 0.099
30 25.046 25.0 0.0 0.099
30 30.035 30.0 0.0 0.099
30 35.026 35.0 0.0 0.099
30 40.014 40.0 0.0 0.(?99
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 16010553,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (" (‘C)
(mm) (‘c) (‘0
70 20.053 20.2 0.1 0.099
70 25.046 25.0 0.0 0.099
70 30.035 29.8 -0.2 0.099
70 35.026 34.6 -0.4 0.099
70 40.013 39.5 -0.5 0.099

Table 3: This equipment was connected with Globe thermometer probe Madel: TP3276.2 S/N: 16008189.
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("C)
(mm) (‘c) ("C)

110 20.053 20.1 0.0 0.099
110 25.046 25.0 0.0 0.099
110 30.035 30.0 0.0 0.099
110 35.027 35.0 0.0 0.099
110 40.013 40.0 0.0 0.099

UUC* : Unit Under Calibration

The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

% End of Certificate %
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CERTIFICATE OF CALIBBATION

Certificate No. : CL-081-65
Page 1 of 2

Equipment Name: Heat Stress Monitor
Manufacturer.: DeltaCHM

Model: HD32.2

Serial No: 15006301

ID No: BKK_FS0662

Customer

Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Received date: 25 May 2022
Calibration date: 27 May 2022
Issue date: 02 Jun 2022

Calibration Condition
Temperature: (23+3)°C
Relative Humidity: (55+15)%

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure
The temperature calibration was done by In-House

Traceability
The measurement results are traceable to the

calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-80.

international system of units (Sl) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number: ER-0032-
21

REVIEWBY: (cfiieiissemmisassatasis -

i APPROVED BY

NEXT CAL. DATE .

e

Calibrated by

Approved Signatory: ...

LIMr. Sorawit Thachalad
¥ Miss Jittraporn Lertsomphol

\‘ Mr Parlnya Booncharoen
| Calibration Department Manager

:f’“

\_J
||R1\NJ\TF ASSOCIATES €O, LTD, |

THIS CERTIFICATE REPCRT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No. : CL-081-65

Page 2 of 2
Result of Calibration: M Without Adjustment (] With Adjustment
Calibration Range: 20-40°C
Eunction:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 14039058.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (") (‘C)
(mm) (°C) (‘0
30 20.041 20.0 0.0 0.099
30 25.051 25.0 0.1 0.099
30 30.042 30.0 0.0 0.099
30 35.034 35.0 0.0 0.099
30 40.026 40.0 0.0 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 15008013.
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (‘C) ('C)
(mm) (‘o) (‘C)
70 20.041 20.2 0.2 0.099
70 25.051 25.0 0.1 0.088
70 30.042 29.8 -0.2 0.099
70 35.034 34.7 -0.3 0.099
70 40.026 396 0.4 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 14039052,
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading (‘C) (‘¢
(mm) (‘o) ("C)
110 20.041 20.0 0.0 0.099
110 25.051 25.0 0.1 0.099
110 30.042 30.0 0.0 0.099
110 35.034 35.0 0.0 0.099
110 40.026 40.0 0.0 0.092

UUC* : Unit Under Calibration

The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

% End of Certificate %
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63/14-16,67/36-36, Soi Pelchkasem?7,7/1, Petchkasem Rd,
Watthapra, Bangkokyal, Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-86808060 www.jiranalee.com

Equipment Name: Heat Stress Monitor with Sensor
Manufacturer.: DeltaOHM

Model: HD32.2

Serial No: 15006309

ID No: BKK_FS0667

Customer

Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model: DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date; 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Calibrated by
O Mr. Sorawit Thachalad
[¥] Miss Orathai Wiwatwittaya

J Approvlzd Signatory: ..............

NAC

Certificate No. : CL-014-65
Page 1 of 2

Received date: 10 JAN 2022
Calibration date: 14 FEB 2022
Issue date: 17 FEB 2022

Calibration Condition
Temperature; (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (Sl) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Ceriificate number: ER-Q032-
21

Mr. Parinya Booncharoen
Calibration Department Manager

JIRANATE ASSOCIATES CO., LTD.,
Bl S

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No. : CL-014-65
Page 2 of 2
Result of Calibration: Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15017683,
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error certai
Depth Reading Reading (e ("c)
(mm) (") (‘c)
30 20.056 20.2 0.1 0.099
30 25.046 25.2 0.2 0.099
30 30.036 30.2 0.2 0.099
30 35.032 35.2 0.2 0.099
30 40.027 40.2 0.2 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 15015508,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("Q) ("C)
{mm) ("C) ("C)
70 20.050 20.1 0.1 0.099
70 24.970 24.9 0.1 0.099
70 29.932 29.8 0.1 0.099
70 34.876 34.6 -0.3 0.099
70 39.805 39.5 -0.3 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 15009822,
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ()]
(mm) ('C) ("C)
110 20.055 20.0 0.4 0.099
110 25.045 25.0 0.0 0.099
110 30.037 30.0 0.0 0.099
110 35.033 35.0 0.0 0.099
110 40,027 40.0 0.0 0.099

UUC* : Unit Under Calibration

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

*

NAC

JIRANATE ASSOCIATES co, +LTD
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CERTIFICATE OF CALIBBATION

Equipment Name: Digital thermometer with RTD
Manufacturer.: DeltaOHM

Model: HD32.2

Serial No: 15006710

ID No: BKK_FS0672

Certificate No.: CL-053-65
Page 1of 2

Customer

Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd..Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial Na.: 671407-00521 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Received date: 15 MAR 2022
Calibration date: 17 MAR 2022
Issue date: 18 MAR 2022

Calibration Condition

Temperature: (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (Sl) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number: ER-0032-
21

...................................

B ¥

Calibrated by
I Mr. Sorawit Thachalad
Y1 Miss Orathai Wiwatwittaya

)

NAC

Approved Signatory: —)\E A b B LT
Mr. Parinya Booncharoen
Calibration Department Manager

JIRANATE ASSOCIATES CO.,LTD.

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFPRODUC-
TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No.: CL-053-65
Page 2 of 2
Resul libration: I Without Adjustment  [J With Adjustment
Cali ion Range: 20-40°C
Function;
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 §/N: 15015852
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertain
Depth Reading Reading (‘¢ ("C)
(mm) (‘c) ("0
30 20.082 20.0 0.1 0.099
30 25.077 254 0.0 0.099
30 30.069 30.0 0.1 0.099
30 35.064 35.0 0.1 0.099
30 40.056 40.0 0.1 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 140367 14.
Dimension: Diameter 14 mm, Length 150 mm.
Immersion s ard uuc Error Uncertainty
Depth Reading Reading ("C) ('C)
(mm) (‘) ('C)
70 20.082 20.2 0.1 0.099
70 25.076 25.0 0.1 0.099
70 30.068 20.9 0.4 0.099
70 35.062 34.4 -0.7 0.099
70 40.036 39.6 -0.4 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 15021832,
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc ror Uncertainty
Depth Reading Reading ("C) (*C)
(mm) ('C) °C)

110 20.082 20.1 0.0 0.099
110 25.077 251 0.0 0.009
110 30.069 30.14 0.0 0.099
110 35.064 2854 0.0 0.089
110 40.056 40.1 0.0 0.029

UUC* ; Unit Under Calibration

The reported expanded uncertainty is based on standard unecertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

% End of Certificate %

]

NAC

JIRANATE ASSOCIATES CO., LTD.




Equipment Name: Heat Stress Monitor with Sensor
Manufacturer.: DeltaOHM

Model: HD32.2

Serial No: 15036132

ID No: BKK_FS0680

Customer

Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1 Standard Temperature Prabe Model: STS-100 AB0O,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model: DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on [TS-20.

63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokhyal, Bangkok 10600 Thailand.
T Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com AN

CERTIFICATE OF CALIBRATION
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LG NSC-Tis! - TIs 17025

CALIBRATION 0367

Certificate No. : CL-018-65
Page 1 of 2

Recelved date: 10 JAN 2022
Calibration date: 15 FEB 2022
Issue date: 17 FEB 2022

Calibration Condition

Temperature: (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number: ER-0032-
21

REVIEW BY ... W‘WZ‘{)

APPROVED BY %k

NEXT CAL. DATE '5/"/23

| e

\

Calibrated by
1 Mr, Sorawit Thachalad
[ Miss Orathai Wiwatwittaya

u Approved Signatory: ..............

Mr. Parinya Booncharoen
Calibration Department Manager

JIRANATE ASSOCIATES CO., LTD.

THIS CERTIEICATE REFORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN ORTAINED IN WRITING PROM THE LABORATORY.
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Certificate No. : CL-018-65
Page 2 of 2
Result of Calibration: ¥ Without Adjustment [l With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15015846.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertai
Depth Reading Reading ("0 ("C)
(mm) ("C) ("c)
30 20.053 201 0.0 0.099
30 25.034 251 0.1 0.099
30 30.014 30.1 0.1 0.09¢
30 35.019 35,1 0.1 0.099
30 40.006 40.1 0.1 0.029
Table 2: This equipment was connected with temperature probe Madel: TP3207.2 S/N: 14032362,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertain
epth Reading Reading (‘0 (‘0
(mm) ("0 (‘o)
70 20.051 20.1 0.0 0.099
70 24.990 25.0 0.0 0.099
70 29.917 29.8 0.1 0.099
70 34.873 34.7 0.2 0.099
70 39.864 39.6 0.3 0.099
Table 3: This eguipment was connected with Globe thermometer probe Model: TP3276.2 S/N: -
Dimension: Diameter 8 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("C)
(mm) ("C) ("C
110 20.054 20.0 0.1 0.099
110 25.036 25.0 0.0 0.09%
110 30.017 30.0 0.0 0.099
110 35.024 35.0 0.0 0.099
110 40.001 40.0 0.0 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

% End of leﬂcate
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Sl #ruaRY Wit
1 Aldicarb High-Performance Liquid Chromatographic Method™
2 | Aldicarb Sulfone High-Performance Liquid Chromatographic Method™
3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method!”
4 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
5 Arsenic 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, inductively Coupled Plasma/
Mass Spectrometric Method™
6 Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
7 OL-BHC Liquid-Licuid Extraction, Gas Chromatographic Method™
8 | B-8HC Liquid-Liquid Extraction, Gas Chromatographic Method™
9 d-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
10 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
11 | Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Methogf”
Demand 2) 5-Day BOD Test, Membrane Electrode Method!®
12 | Carbaryl High-Performance Liquid Chromatographic Method™
13 Carbofuran High-Performance Liquid Chromatographic Method™®
14 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectromeatric Method™
15 | Chemical Oxygen 1) Closed Reflux, Colorimetric Method™
Demand 2) Closed Reflux, Tritimetric Method™
16 Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method!”
17 | Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™ ‘
18 Color ADM! Weighted-Ordinate Spectrophotometric Method
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19 Copper...
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19 Copper 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductwely Coupled Plasma/
Mass Spectrometric Method™
20 | Cyanide Distillation, Colorimetric Method™
21 |24 00D Licuuid-Liquid Extraction, Gas Chromatographic Method™®
22 |4,4"-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
23 | 24°-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
24 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic Methodt
25 124°-DDT Liquid-Liguid Extraction, Gas Chromatographic Method™
26 |44 -DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
27 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method!™
28 Endesulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
29 Endosulfan ! Liquid-Liquid Extraction, Gas Chromatographic Method!!
30 | Endosulfan Il Liquid-Licuid Extraction, Gas Chromatographic Method!®
31 Endrin Liquid-Liguid Extraction, Gas Chromatographic Method!®
32 Endrin Aldehyde Liquid-Liguid Extraction, Gas Chrornatographic Method!
33 | Formaldehyde Distillation, Colorimetric Method™
34 Free Chlorine 1) DPD Ferrous Titrimetric Method™
2) ladormetric Method!™
35 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method!
36 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
37 | Hexavalent Chromium Filtration, Colorimetric Method™
28 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method!™
39 Lead 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
_ Mass Spectrometric Methogd™
40 Manganese 1) Digestion, Inductively Coupled Plasma Method™
| 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™
41 Mercury 1) Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™®
2) Digestion, Inductively Coupled Plasma/Mass
spectrometric Method™
42 Methiocarb High-Performance Liquid Chromatographic Method™
43 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™
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giuil asuaiy BATed
a4 Methomyl ‘ High-Performance Liquid Chromatographic Method™
45 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
46 Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™
47 | Oxamyl High-Performance Liguid Chromatographic Method!
48 Propoxur High-Performance Liguid Chromatographic Method™
49 | pH Electrometric Method!
50 Phenols 1) Distillation, Chtoroform Extraction Method™
2) Distiltation, Direct Photometric Method!™
51 | Selenium 1) Digestion, Inductively Coupted Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
52 | Sulfide lodometric Method™
53 | Temperature Laboratory and Field Methods™®
54 | Total Dissolved Solids Dried at 180 °C**
55 | Total Kjeldahl Nitrogen | Semi-Micro Kjeldahl Method!™®
56 | Total Suspended Sclids | Dried at 103-105 %C*
57 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method™”
58 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Methaod;
Colorimetric Method; Calculation'™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation®®
- 59 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™
aeui a5ueRY FWhaTEi
Acenaphthene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
2 Acetone Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

=,
j \ 3 Aldrin...
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Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)lucranthene

Benzo(k)fluoranthene

Benzoic Acid

Benzola)pyrene

Benzolg,h,ilperylene

Beryllium

Bis(2-chloroethyl)ether

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

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

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

1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

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

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

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

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

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

1) Digestion, inductively Coupled Plasma Method¥
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™

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

S0

18 Bis(2-ethylhexyl)phthalate...
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18 Bis(2-ethylhexylphthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™

22 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

23 Cadmium 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, inductively Coupled Plasma/
Mass Spectrometric Method™

24 Carbazole Liquid-Liguid 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 Chromatographic/

‘ Mass Spectrometric Method!™

28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectremetric Method™

31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Chromium 1) Digestion, Inductively Coupled Plasma Method™

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

~
j/\/"}”\} 34 Chromium (IIl)...
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34 Chromium (1) 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Catculation®™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Methed;
Calculation™
35 | Chromium {VI) Colorimetric Method!®
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
37 | Cyanide Distillation, Colorimetric Method™
38 24D Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
39 DoD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a1 DoT Liquid-Liquid Extraction, Gas Chromatographic/
) Mass Spectrometric Method!™
42 Dibenz{a,hlanthracene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 Di-n-Butyl Phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a4 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'™
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method!™®
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatbgraphid
Mass Spectrometric Method™
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrametric Method™
50 1,1-Dichloroethylene

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

(m\ﬁn"[tyﬂﬁ 5ﬂ‘5ﬂq5ﬁ’lﬁ)
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51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chroratographic/
Mass Spectrometric Method™
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method™
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!™®
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
58 Diethyl Phthalate Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
60 2,4-Dinitrophenol Liquid-Li'quid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
‘ Mass Spectrometric Method™
63 Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
64 Endosulfan Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

‘Mass Spectrometric Method™”

%%mf'
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68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

71 Hexachlorobenzene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

74 -HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

75 B-HcH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

77 Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

79 Indenof1,2,3-cd}pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

80 isophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

81 | Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™

| 2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

83 Mercury 1) Cold Vapor Atomic Absorption Spectrometric

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

<
j/wjp) 84 Methanol...
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84 Methanol 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
2) Equilibrium Headspace, Gas Chromategraphic/
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 Spectrometric Method™

88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/

_ Mass Spectrometric Method™

89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatecgraphic/
Mass Spectrometric Method™ '

90 Methyl tert—BLityl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

91 Naphthalene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

92 | Nickel 1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™

93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

94 N-Nitrosodiphenylarmine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/

- PCB 1016
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
- PCB 1260

Mass Spectrometric Method™

Syved

. 97 Pentachlorophenol...
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97 Pentachlorophenol Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 | pH Electrometric Method!
9% Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 | Phenol 1) Distillation, Direct Photometric Method™®
2) Liquid-Liquid Extracticn, Gas Chromatographic/
Mass Spectrometric Method®
101 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
102 | Selenium 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
103 | Silver 1) Digestion, Inductively Coupled Plasma Method¥
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!
104 | Styrene Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Method™”
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Purge and Trap;, Gas Chromatographic/
Mass Spectrometric Method™
107 | Toluene Purge and Trap, Gas Chromatcgraphic/
Mass Spectrometric Method!
108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
109 | TPH (C5-Cg) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!321
110 | TPH GogCog) Solvent Extraction, Gas Chromatographic Methogd®#!
111 | TPH Cots-Cas) Solvent Extraction, Gas Chromatographic Method®2!
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-Trichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

115 | Trichlorcethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

116 2,4,5-Trichlorophenaol Liquid-Liquid Extraction, Gas.Chromatographic/
Mass Spectrometric Method®™

117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

118 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
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 Chrornatographic/
Mass Spectrometric Method™

121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

122 | m-Xylene Purge and Trap, Gas Chromatosraphic/
Mass Spectrometric Method™

123 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

124 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

125 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

126 | Zinc 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

2 n1diEe (Waaeszuis) 979U 16 578015

Andudl Arina WhAsH
1 Antimony Isokinetic, Digestion, Inductively Coupled Plasma
Method™
2 Arsenic Isokinetic, Digestion, Inductively Coupled Plasma
Method!™

Sl

3 Carbon Monoxide...
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1
12

13

14

15
16

Carbon Monoxide

Chlorine

Copper

Dioxins

Hydrogen Chtoride

Hydrogen Sulfide

Lead

Mercury

Opacity
Oxides of Nitrogen

Sulfur Dioxide

Sulfuric Acid

Total Suspended Particulate

Xylene

1) Sampling Bag Non-Dispersive Infrared Method™
2) Non-Dispersive Infrared Method™

3) Instrumental Analyzer Method™

1) Absorption Sampling, lon Chromatographlc
Method®

2) Isokinetic Sampling, lon Chromatographic Method ™
Isokinetic, Digestion, Inductively Coupled Plasma
Method®

Isokinetic Sampling, Analysis by ISO/IEC 17025
Accredited Laboratory or Analysis by Department
of Industrial Werks Registered Laboratory
(Dioxins/Furans Analysis Approved)*”!

1) Absorption Sampling, lon Chromatographic
Method™

2) Isokinetic Sampling, lon Chromatographic Method!
Absorption Sampling, lodometric Method™
Isokinetic, Digestion, inductively Coupled Plasma
Method™ -
1) Isckinetic Sampling, Digestion, Cold-Vapor Atcmic
Absorption Spectrometric Method!™

2) Isokinetic, Digestion; Inductively Coupled Plasma
Method®

Ringetmann’s Method®@

1) Absorption Sampling, Phenoldisulfonic Acid
Method™

2) Chemiturninescence Method®

3) Instrumental Analyzer Method™!

1) Absorption Samplmg, Bariumn-Thorin Titrimetric
Method®

2) LUV Fluorescence Method™

3) Instrumental Analyzer Method™

isokinetic Sampling, Barium-Thorin Titrimetric
Method™

Isckinetic Sampling, Gravimetric Method™
Adsorption Sampling, Gas Chromatographic
Method®

(urdinneyuy dmasnaita)
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Aldrin

Antimony

Arsenic

Barium

Beryllium

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometrlc -
Method™*2

2) Soxhlet Extraction, Gas Chromatographic Method %24
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method 24

1) Waste Extraction, Digestion, Inductlvely Coupled
Plasma Method!t5%!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric-Method*619!

3) Digestion, Inductively Coupled Plasma Method!™?!
4) Digesticn, Inductively Coupled Plasma/

Mass Spectrometric Method!™*®

1) Waste Extraction, Digestion, lnductwely Coupled
Plasma Method 61!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™4¢

3) Digestion, Inductively Coupled Plasma Method!™)
4) Digestion, Inductively Coupled Pltasma/

Mass Spectrometric Method™!9!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 43

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!6¢l

3) Digestion, Inductively Coupled Plasma Method ™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"4%

3) Digestion, Inductively Coupled Plasma Method!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™'®

?{Y\!\}?\) 6 Cadmium...

andmynt dasagaiia)
gimnunrsngunmsgniBmeiinnsinaeosiety

usenseuia iR




- @ -

Anuin

fN5UANY

St *
AGIUATIEW

10

Cadmium

Chlordane

Chromium

kY

Chromium ()

Chromium (V1)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*4%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Methog™ 6

3) Digestion, Inductively Coupled Plasma Method™*!
1) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!®!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™*?%]

2) Soxhlet Extraction, Gas Chromatographic Method 102
3) Autornated Soxhlet Extraction, Gas Chromatographic
Method %1

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4!

2) Waste Extraction, Digestion, Inductively Couplad
Plasma/Mass Spectrometric Method™14)

3) Digestion, Inductively Coupled Plasma Method!™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!9

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method™845.L7] -

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method616:17

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method!" 81547

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Methog!™: 1647

1) Waste Extraction, Colorimetric Methcd!"41

2) Alkaline Digestion, Colorimetric Method®

S

¢ o 11 Cobalt...
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Cobalt

Copper

2,4-D

bOD

DOE

DDT

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodt613) :

2) Waste Exiraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!!616]

3) Digestion, Inductively Coupled Plasma Method!™3
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"*

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodh61%!

2) Waste Extraction, Digestion, inductively Coupled
Plasma/Mass Spectrometric Method! 414

3) Digestion, Inductively Coupled Plasma Method™*
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!®!

1} Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methad!»*#]

2) Soxhlet Extraction, Gas Chromatographic Method 022
3) Automated Soxhlet Extraction, Gas Chromatographic
Method (22311

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*%)

2) Soxhlet Extraction, Gas Chromatosraphic Method!%%?
3) Automated Soxhlet Extraction, Gas Chromatographic
Method #2*!]

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method#2

2) Soxhlet Extraction, Gas Chromatographic Method!%#
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2237

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!»¥2)

%ﬂ‘j}j 2) Soxhlet...
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22

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

2) Soxhlet Extraction, Gas Chromatographic Method' %2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 21

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!**

2) Soxhlet Extraction, Gas Chromatographic Method!'%?
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method 22!

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™*2!

2) Soxhlet Extraction, Gas Chrormatographic Method! %
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 221

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Methad 925!

2) Soxhlet Extraction, Gas Chromatographic Method!%%
3} Automated Soxhlet Extraction, Gas Chromatographic
Method %21

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method:61%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!514!

3) Digestion, Inductively Coupled Plasma Method"
4) Digestion, Inductively Coupled Ptasma/

Mass Spectrometric Method™®

1) Waste Extracticn, Separatory Funnel L'iquid-i_iquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method229

2) Soxhlet Extraction, Gas Chromatographic Method %%
3) Automated Soxhlet Extraction, Gas Chromatographic
Methad #*1

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method(:448

=N
g‘[ﬂ\ﬂl 2) Waste Extraction...
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Methoxychlor

Mirex

Molybdenum

Nickel

2) Waste Extraction, Thermal Decomposition
Amalgamation and Atomic Absorption Spectrometric
Method!! 617!

3) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method! %%

4) Digestion, Cold-Vapor Atormnic Absorption
Spectrometric Method™®

5) Thermal Decomposition Amalgamation and
Atomic Absorption Spectrometric Method™?

6) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method®

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method®2

2) Sexhlet Extraction, Gas Chromatographic Method 1%
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method 2231

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!!2!

2) Soxhlet Extraction, Gas Chromatographic Method 1022
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 21

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™6*

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™519

3) Digestion, Inductively Coupled Plasma Method!™*
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™***

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"519

3) Digestion, Inductively Coupled Plasma Method!™
1) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"'®

?{W\P\] 27 Polychlorinated...
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Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2'5-Trichlorobiphenyl

- 2,4 5-Trichlorobiphenyl

- 2,2',3,5"-Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3' 4,4 -Tetrachlorobiphenyl
- 2,2' 3,4 5-Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 2,33 4 6-Pentachlorobiphenyl
- 2,2,3,44' 5-Hexachtorobiphenyl
- 2,2'3.4,5,5*Hexachlorobiphenyl
-2,2',3,5,5,6-
Hexachlorobiphenyl

-22'44 55"
Hexachlorobiphenyl
-2,2.3,3,4,4'5-
Heptachlorobiphenyl
-22'3445,5'"-
Heptachlorobiphenyl
-2,2,3,44'5 6-
Heptachlorobiphenyl
-2,2.3,4.5,5,6-
Heptachlorebiphenyl
-2,2'3,344 556
Nonachlorebiphenyl

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*$%3

2} Soxhlet Extraction, Gas Chromatographic
Method02)

3) Autormated Soxhlet Extraction, Gas Chromatographic
Method ¥>*!

e‘j J 28 Pentachlorophenol...
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Pentachlorophenol

pH
Selenium

Silver

Thalkium

Toxaphene

Vanadium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!:2!

2) Soxhlet Extraction, Gas Chromatographic Method %%
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method f2231]

Electrometric Method®**)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 49

2) Waste Extraction, Digestion, Inductivety Coupled
Plasma/Mass Spectrometric Method™%*¢!

3) Digestion, Inductively Coupled Plasma Method ™%
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™'®

i) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodbt) '

2) Waste Extraction, Digestion, Inductivety Coupled
Plasma/Mass Spectrometric Method™619

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method44%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!4t9

3) Digestion, Inductively Coupled Plasma Method!™**)
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™ %

1) Waste Extraction, Separatory Funne! Liguid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!92*

2) Soxhlet Extraction, Gas Chromatographic Method *0%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %1

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method:51 |

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™514)

3) Digestion, Inductively Coupled Plasma Method™¥

%\m}ﬂj 4) Digestion...
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Zinc

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!4

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!5t3

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!%4

3) Digestion, Inductively Coupled Plasma Method!!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method'®

fiu 97uu 125 5989013
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Acenaphthene
Acetone

Aldrin

Anthracene
Antimony

Arsenic

Atrazine

Barium

Automated Soxhlet Extraction, Gas Chromatceraphic/
Mass Spectrometric Method#>->!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodl%2%

‘1) Soxhlet Extraction, Gas Chromatographic
Method"0% ,

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

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method /23!

1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!¢!

1) Digestion, Inductively Coupled Plasma Method/
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!¢

1) Soxhlet Extraction, Gas Chromatographic
Method!'022

2) Automated Soxhlet Extraction, Gas Chramatographic/
Mass Spectrometiic Method!?*3]

1) Digestion, Inductively Coupled Plasma Method™?
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method14

S

9 Benz{a)anthracene...
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9 Benz{a)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method=!
10 Berizene 'Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*#4
11 Benzo{p)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
12 Benzol(k)fluoranthene Autcrnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
13 Benzoic acid Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!)
14 | Benzola)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"
15 Benzog,h,iperylene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®U
16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method™'%
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!¢!
17 Bis(2-chloroethylether Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method#>!
18 Bis(2-ethylhexyl)phthalate Automated Soxhlet Extraction, Gas Chromatographic/
_ Mass Spectrometric Method®>*!
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**2? _
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!42"
21 Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method 2 .
22 Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
_ Mass Spectrometric Method?>*"
23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method!™'*
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™¢
24 Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?2>!!
25 Carbon Disulfide Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!4%4

S

26 Carbon tetrachloride..,
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27

28

29 .

30

31

32

33

34

35
36

37
38

39

Carbon tetrachloride

Chlordane

p-Chloroaniline
Chlorobenzene
Chlorodibromomethane
Chloroform
2-Chlorophenol

Chromium

Chromium (i)

Chromium (V1)
Chrysene

Cyanide
2,4-D

bDD

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**?9

1) Soxhlet Extraction, Gas Chromatographic
Method!0?Z

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

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®+!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®*#4

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!?¥

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™+2?

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method233!

1) Digestion, Inductively Coupled Plasma Method ™!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!®!

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method781517)

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method 81637
Alkaline Digestion, Colorimetric Method®!7
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>*"

Extraction, Distiltation, Colorimetric Method262728)

1) Soxhlet Extraction, Gas Chromatographic
Method*0#4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

1) Soxhlet Extraction, Gas Chromatographic
Method"®#% '

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method?*"

%ﬂ\p\] , 40 DDE...
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40 DDE 1) Soxhlet Extraction, Gas Chromatographic
Method!0%2
2) Autormated Soxhlet Extraction, Gas Chromatograghic/
Mass Spectrometric Method®*!

41 DCT 1) Soxhlet Extraction, Gas Chromatographic
Method!'%*2
2) Autorated Soxhlet Extraction, Gas Chrormataegraphic/
Mass Spectrometric Method !

42 Dibenz(a,h)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

43 Di-n-Butyl Phihalate Automated Soxhlet Extraction, Gas Chromatographic/ |
Mass Spectrometric Method®>*!

44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method142"

45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/

' Mass Spectrometric Method!4#¥
46 1,4-Dichlorobenzene Puree and Trap, Gas Chromategraphic/
' Mass Spectrometric Method!*24

47 3,3-Dichlorobenzidine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

43 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*?

49 1,2-Bichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*?.

50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!42"

51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method1%2%

52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#

53 2,4-Dichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method@!

54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*2?

55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method***

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?”

; 57 Dieldrin...
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69

70

Dieldrin

Diethyl Phthalate
2,4-Dirnethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octyl Phthalate

Fndosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor Epoxide

1) Soxhlet Extraction, Gas Chromatographic
Method!%#4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method'?24

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™?>*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method>")

1) Soxhlet Extraction, Gas Chromategraphic
Method!*2d

2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

1) Soxhlet Extraction, Gas Chromatographic
Method!!%24

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methog!%?¥

Automated Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method®*!

Automated Soxhlet Extraction, Gas Chromategraphic/
Mass Spectrometric Method!

1} Soxhlet Extraction, Gas Chromatographic
Method1022

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

1) Soxhlet Extraction, Gas Chromatographic
Method!®#

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrgmetric Method®*!

~
71 Hexachlorobenzene...
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72
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74

75

76

[
78
79
80

81
82

83

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

Q-HCH

B-HcH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Lead-
Manganese

Mercury

1} Soxhlet Extraction, Gas Chromatographic
Method!%?

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

Purge and Trap, Gas Chromategraphic/

Mass Spectrometric Method™*?"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!4?¥

1) Soxhlet Extraction, Gas Chromatographic
Method“"*zz]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

1) Soxhlet Extraction, Gas Chromatcgraphic

Method! %%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"

1) Soxhlet Extraction, Gas Chromatographic
Methogt022

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>3!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®=!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?+!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectromatric Method?>*1!

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"'®

1) Digestion, Inductively Coupled Plasma Method"'¥
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method! ™19

1) Digestion, Cold-Vapor Atormic Absorption
Spectrometric Method®
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85

86
87
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92

93
94
95

96

Methanol

Methoxychlor

Methyl Bromide
Methylene Chloride
2-methylphenot
2-Methylnaphthalene
Methyl tert-Butyl Ether
Naghthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine

Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry™”

3) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method?”

Equilibrium Headspace, Gas Chromatographic/

Mass Spectrometric Method!??"

1) Soxhlet Extraction, Gas Chromatographic

Method 1024

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 1

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*2?
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*?"

Automated Soxhlet Extraction, Gas Chromatographid/
Mass Spectrometric Method®"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!1+2%

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2>*!

1) Digestion, Inductively Coupled Plasma Method!™!¥
2) Digestion, Inductivety Coupled Plasma/

Mass Spectrometric Method"'9

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

1) Soxhlet Extraction, Gas Chromatographic Method 0%
2) Automated Soxhlet Extraction, Gas Chromatographic

Method %2

el

F - 1242...
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- Araclor 1242

- Aroclor 1248

- Aroclor 1254

- Arcclor 1260

- 2-Chlorobiphenyl

- 2,2',3,5'-Tetrachlorobiphenyl
- 2,2,5,5-Tetrachlorobiphenyl
- 2,3',4,4'-Tetrachlorobiphenyl
- 2,23,4,5-Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 23,3 4" 6-Pentachlorobiphenyl
- 2,2,3,4.4 5 Hexachlorobiphenyl
- 2,2,34,5 5 Hexachlorobiphenyl
-2,2'3,5,56-
Hexachlorobiphenyl
-2,2'4,4'5 5"
Hexachlorobiphenyl
-2233.4,45-
Heptachlorobiphenyl
-2,2,3,64455-
Heptachlorobiphenyt

- 2,234,485 6-
Heptachlorobiphenyl
-2,234'556
Heptachlorobiphenyl
-22334,48556-
Nonachlorobiphenyl
Pentachlorophenol

Phenanthrene
Phenol

Pyrene

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?**!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®3!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!
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101 | Selenium 1) Digestion, Inductively Coupled Plasma Method™!*
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!"®
102 | Silver 1) Digestion, Inductively Coupled Plasma Method™*!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method"19 -
103 | Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¥
104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™**¥
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*%
106 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!+*
107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic
Method!!%%2
2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! !
108 | TPH (Cs-Ce) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method?*?
109 | TPH (Cog~ Cie)r 1) Solvent Extraction, Gas Chromatographic Method™?"
2) Automated Soxhlet Extraction, Gas Chromatographic
Method?!!
110 | TPH (Coa — Cas) 1) Solvent Extraction, Gas-Chromatographic Method!*#"
2) Automated Soxhlet Extraction, Gas Chrorategraphic
Methodm’?’u
111 1,2 A-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method“29
112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!4?"
113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#4
114 | Trichleroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2"
115 | 2,4,5-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*"
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116 2,4,6-Trichlorophenol...
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116 2,4,6-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>"!

117 | 1,3,5-Trimethylbernzene Purge and Trap, Gas Chramatographic/
Mass Spectromet.ric Method(**2

118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method!™**!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!"®!

119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methog!!4%%

120 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methog!**¥

121 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!42%

122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method4%

123 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%?%

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!+?¥

125 | Zinc 1) Digestion, Inductively Coupled Plasma Method!"**
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™'®
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4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.

5. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60, Appendix A, 2019. - _

6. United States Environmental Protection Agency. Test Methods for Evaluation
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7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Metheds. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 3050B, 1996.

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

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.

11. United States Envircnmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Microscale Solvent Extraction (MSE). SW-846 Method
3570, 2002. ,

12. United States Environmentzl Protection Agency. Test Methods for Evaluation Solid
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 Aqueous Samples. SW-846 Method
5030B, 1996.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035, 1996.

15, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma- Atomic Emission
Spectrometry. SW-846 Method 60108, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 6020A, 2007.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/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 7471B, 2007,

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007 o
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20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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 8081B, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082, 1996,

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260D, 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 Methods. Cyanide Extraction Procedure for Solids and Oil. Sw-
846 Method 90134, 1996 |

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

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid _
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994
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1 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method?!
2) 5-Day BOD Test, Azide Modification Method®
2 Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method™
2) Closed Reflux, Colorimetric Method?”
3) Closed Reflux, Titrimetric Method?
3 Color ADMI Weighted — Ordinate Spectrophotometric Method®
4 Cyanide Distillation, Colorimetric Method™?
5 Formaldehyde Distillation, Colorimetric Method™
6 Free Chlorine DPD-Ferrous Titrimetric Method™
g Oil and Grease Liquid-Liquid Partition-Gravimetric Method™
8 pH Electrometric Method™?
9 Phenols 1) Distillation, Chloroform Extraction Method?
2) Distillation, Direct Photometric Method'?
10 Sulfide ZnS Precipitation, lodometric Method?
11 Temperature Laboratory and Field Method?
12 Total Dissolved Solids Dried at-180 °C*?
13 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method™
14 Total Suspended Solids Dried at 103-105 °C%
21N1eds (Uapesyune) $1uau 7 518013
Ui asuany WIATISH
1 Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method"™’
2) Instrumental Analyzer Method®
2 Hydrogen Sulfide Absorption Sampling, lodometric Method"™
3 Opacity Ringelmann’s Method™*
4 Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method™®
2) Instrumental Analyzer Method®
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method®™
2) Instrumental Analyzer Method!®
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6 ulfuric Acid Isokinetic Sampling, Barium — Thorin Titrimetric Method®
7 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method"”

P}
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1 Cyanide Distillation, Colorimetric Method®
2 pH Electrometric Method”?
3 Phenols ; Distillation, Direct Photometric Method'
E 2 -y

1. sedf wesnatad uasiyaddnual Tqdnd, ussunBns. (2547) @:ﬁaﬁmﬁxﬁéﬂﬁa.
funiadad 4. ngamne: mnaimnssudaadeuuvinsemalne.

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC : APHA, 2017

3. ASYNTNANAMNTTL. UTENIANTENTNGAFAIMNTTY, W.A. 2549. o vuaa T
mem‘uwmaﬂu’lua’lmPm"a'“‘uwaanﬂ'miJaﬂwawuau'ﬂiaam’;mﬂnmamﬂuwamm
$1NYLUN. & Surnau 2549, (@URl 123 peufiee 1259,
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5. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2017.

6. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2019.

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

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

9. United States Environmental Protection Agency. Determination of Oxide of
Nitrogen Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 7E, 2019.

10.United States Environmental Protection Agency. Determination of Sulfur
Dioxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 6C, 2017.
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