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1 Opacity Ringelmann’s Method!™
P

LBNEND1984
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.
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1 Arsenic : Digestion, Inductively Coupled Plasma Method™
2 Barium Digestion, Inductively Coupled Plasma Method!™
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method!”
2) 5-Day BOD Test, Membrane Electrode Method™
4 Cadmium Digestion, Inductively Coupled Plasma Method™
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method!™
6 Chromium Digestion, Inductively Coupled Plasma Method!™
7 Color ADMI Weighted-Ordinate Spectrophotometric
Method™ a

Copper i Digestion, Inductively Coupled Plasma Method™

Hexavalent Chromium - Colorimetric Method!™
10 Lead - | Digestion, Inductively Coupled Plasma Method'!!
11 Manganese Digestion, Inductively Coupled Plasma Method™
12 | Nickel Digestion, Inductively Coupled Plasma Method™
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™
14 Selenium Digestion, Inductively Coupled Plasma Method!"
15 | Sulfide lodometric Method™
16 | Temperature ‘ Laboratory and Field Methods!!
17 | Total Dissolved Solids Dried at 180 °c!!
18 | Total Kjeldahl Nitrogen Macro-Kjeldaht Method™
19 | Total Suspended Solids Dried at 103-105 °C™"
207 5 Fines vy Digestion, Inductively Coupled Plasma Method!

drlghu S1uau 16 518015
deui dnsuaiy BIATIA

1 Antimony | Digestion, Inductively Coupted Plasma Method!!
2 Arsenic Digestion, Inductively Coupled Plasma Method!™
3 Barium Dioesti i : (
4 Beryllium '
5 Cadmium
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6 Chromium Digestion, Inductively Coupled Plasma Method™
7 Chromium (Il) Digestion, Inductively Coupled Plasma Method,
Colorimetric Method; Calculation™
8 Chromium (V1) Colorimetric Method™
9 Lead Digestion, Inductively Coupled Plasma Method!”
10 Manganese ‘Digestion, Inductively Coupled Plasma Method™
11 Nickel Digestion, Inductively Coupled Plasma Method!™
12 | pH Electrometric Method!”
15 Selenium - Digestion, Inductively Coupled Plasma Method™
14 Silver Digestion, Inductively Coupled Plasma Method™
15 Vanadium Digestion, Inductively Coupled Plasma Method!™
16 Zinc Digestion, Inductively Coupled Plasma Method™
aanekde (Udaeszune) 91uau 19 518013
ddudl dsuane L RIGERtY ]
“Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?
2 Arsenic Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™?
3 Beryllium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®?
4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?
5 Carbon monoxide Instrumental Analyzer Method
6 Chromium Isokinetic Sampling, Digestion, Inductively Coupled
_ Plasma Method™
T Cobalt . Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™
8 Copper Isokinetic Sampling, Digestion, Inductively Coupled
| Plasma Method™?
9 Lead Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
10 Manganese
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11 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?

12 Oxides of Nitrogen Instrumental Analyzer Method™

13 Selenium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®?

14 “Sulfur dioxide 1 1) Absorption Sampling, Barium-Thorin Titrimetric
Method?
2) Instrumental Analyzer Method®?

15 Sulfuric acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method@

16 Tellurium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?

17 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™?

18 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method

19 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

fiu 972y 14 578013
Sduil dsuaiy , EhEIGEa

1 Antimony Digestion, Inductively Coupled Plasma Method®™®

2 Arsenic Digestion, Inductively Coupled Plasma Method™”

3 Barium Digestion, Inductively Coupled Plasma Method™®

4 Beryllium Digestion, Inductively Coupled Plasma Method®!

5 Cadmium Digestion, Inductively Coupled Plasma Method™®

Wi Chromium Digestion, Inductively Coupled Plasma Methodlg"‘f]

1 Lead Digestion, Inductively Coupled Plasma Method®*

8 Manganese Digestion, Inductively Coupled Plasma Method™?!

9 Mercury' Digestion, Inductively Coupled Plasma Method®¥

10 Nickel Digestion, Inductively Coupled Plasma Method®¥

11 Selenium Digestion, Inductively Coupled Plasma Method®®

12 | Silver Digestion, Inductively Coupled Plasma Method?®

13 "‘Vanadium

14 Zinc
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1. APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 23" ed. Washington, DC: APHA, 2017.
v 2. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019.
3. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid ngestion of Sediments, Sludges, and Soils. SW-
846 Method 30508, 1996.
X 4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018
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1 'ffw - ﬂﬂ‘iu‘znuaaﬁlﬁg\mm Standard Methods for the Examination
fgamgii 103 °C B4 105 °C of Water and Wastewater, APHA,
3.0 mg/L f3 100 me/L AWWA & WEF, 23" ed., 2017,
part 2540 D
- ansiavaneldfamun Standard Methods for the Examination
ﬁqmwgﬁ 180 °C of Water and Wastewater, APHA,
50 mg/L @4 1 500 me/L AWWA & WEF, 23" ed., 2017,
part 2540 C
2 13%58 - mnmmaauﬁmuﬂ Standard Methods for the Examination
flaumnil 103 °C s 105 °C of Water and Wastewater, APHA,
5.0 me/L 9 5000 me/L AWWA & WEF, 23" ed., 2017,
part 2540 D
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AWWA & WEF, 23" ed., 2017,

AWWA & WEF, 23° ed., 2017,
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TOPS-LAB Consultants CO., LTD,

189 il 3 dhuaunaiiian Snaunatomes Swiauumyd 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax: (662) 159-0122

TSP High Volume Sampler Calibration
Calibration Report No. TSP-6507028
TSP No.: 8885 Date: 27-Jul-22
Location: uinaiuillasing Technical: B.Manipa
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1006.0 Corrected Pressure (mm Hg) 754.6
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg) 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K) 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.31990
Model: TE-5025A QOstd Intercept: -0.01327
Serial$#: 3092 Date Certified: 28-Apr-22
CALIBRATIONS
Plate or H20 Qstd I 1C LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2570 1.234 29.50 29.01 Slope = 17.0390
2 410 1519 33:00 32,45 Intercept = 7.6580
3 5.50 Laili5'] 39.50 38.84 Corr. coeff.= 0.9872
4 6.60 1.924 40.80 40.12
5 A0 1,995 42.20 41.50 # of Observations: 5
Range of Chart 44.20
450 = = at 40-60 CEM

200 + S S| ! | il

Chart Recorder

0.00 0.50 1.00

250

m3/min.

Calibrated by

Approved by

This report shall not be reproduced except infullwithout the written approval of TOPS-LAB Consultans Co.,Ltd.
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TOPS-LAB

Consultants CO., LTD.

189 wi#i 3 shuaune¥niaiun Snaunetiones fwdnuumys 11110

Tel : (662)

159-0121 Fax : (662) 159-0122

189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

PM10 High Volume Sampler Verification

450

40.0

350 +-

300

N
@
=)

Chart Recorder
o
S
=

100 |

50 +

00 +—
0.00 025

0.50 0.75 1.00 125

Verification Report No. PM-6507027
SITE
PM-10 No.: 7550 Date: 27-Jul-22
Location: uinmiiuillasims Test: B.Manipa
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa) 1006.0 Corrected Pressure (mm Hg) 754.6
Temperature (deg C): 3350 Temperature (deg K) 306.0
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg): 754 .4
Seasonal Temp. (deg C) 210 Seasonal Temp. (deg K) 294.0
CALIBRATION ORIFICE

Make: Tisch Environmental, Inc Slope: 1.31980

Model: TE-5025A Intercept: -0.01327

Serial#: 3092 Date Certified: 28-Apr-22

TEST
Plate or H20 Qa T IcC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION

1 250 Q4 i3 27.60 e 14 Slope (m)= 22.6241

2 360 0.925 22450 31.76 Intercept (b)= 101320

3 6.60 1.250 38.40 37.76 Corr. coeff.(r)= 0.9954

4 6.80 1.268 40.00 39.33 SFR = 1186

B 8.70 L 33 43.20 42.48 SSP = 57.69

# of Observations: 5
Range of Chart 39.60
at 36-44 CFM ;

Test by

Approved by

150 175
m3/min.

This report shall not be reproduced except infull, without the written approval of TOPS-LAB Consultans Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.

| Ty

AD

LA
Consultants CC,LID

Tel : (662) 159-0121 Fax: (662) 159-0122

189 Wil 3 duaunsiniann dunevnatimes Fmiauumy 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Analyzer Performance Test

Calibration Report No.: 6507029 Page:1/1
Calibrated Date: 27 July 2022
Calibrated For: u3¥w sjua&s5¢ d1fia
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: 300E S/N: 872
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Thermo Electron Model 5008 NO Conc 54.81 PPM
S/N: 146-17299-169 S02 Conc 52.99 PPM
ZERO AIR Genearator EO7NI99E15A0002 CO Conc 4,469 PPM
S/N: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 33.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifto%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0
Single Point Calibration Chart
50 W
L) amsastea ————— 40D
40.0
s
o
& L
o | ———
£
©
o %
o
Reference (PPM)
Calibrate

This report shall not be reproducrd except infull,without the written approval of TOPS-LAB Consultants Co.,Ltd.
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Tel : (662) 159-0121 Fax: (662) 159-0122

Verification Test Report

Report No. : SLM-6507038
Calibrated Date : July 27, 2022

Equipment : Sound Level Meter
Manufacturer : ACO
Model : 6226
Serial or ID No. 64356

Reference Standard : Sound Calibrator Model QC-10
Serial No. QIK 100232
Date of Calibration : February 08, 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 114.1 0.1 114.0

Calibrated By :

Date :

Approve By :

Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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b-ll_A

Consulitants COLLID

TSP High Volume Sampler Calibration

Calibration Report No. TSP-6508028

TSP No.: 8885 Date: 29-Aug-22

Location: vinuiiuilasinig Technical: B.Manipa

Approval: K.Metawee

CONDITIONS
Sea Level Pressure (hPa) 1006.0 Corrected Pressure (mm Hg): 754.6
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K): 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.31990
Model: TE-5025A Qstd Intercept: -0.01327
Serial#: 3092 Date Certified: 28-Apr-22
CALIBRATIONS
Plate or H20 Qstd T IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.70 1.234 27.60 27.14 Slope = 22,1088
2 4.10 1519 32,60 32.06 Intercept = =0 6134
3 5.50 1757 39.40 38.74 Corr. coeff.= 0.9948
4 6.60 1.924 42.00 41.30
5 il 1.995 44.80 44,05 # of Observations: 5
Range of Chart 53.30
o0 SRR T SR at 40-60 CFM ;
450 I — —
400 : e boe s
350 E—— —
] I Calibrated by
% 20 : e : i = M
15.0 1 ' IS S ] | . = AFSSRLGNS,
| Approved by
§0 {——————
00 A RS e A SRR SIS | ] | S|
000 050 1.00 1.50 200 250
m3/min.

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co. Ltd.
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Comsultants COLLID 189 Moo. 3 Bangrakphatthana Bangbuathong Nenthaburi 11110
Tel : (662) 159-0121  Fax: (662) 159-0122
PM10 High Volume Sampler Verification
Verification Report No. PM-6508022
SITE
PM-10 No.: 7550 Date: 29-Aug-22
Location: vinmiuilasins Test: B.Manipa
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1006.0 Corrected Pressure (mm Hg) 7546
Temperature (deg C): 33,0 Temperature (deg K) 306.0
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg): 754.4
Seasonal Temp. (deg C) 21.0 Seascnal Temp. (deg K) 294.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Slope: 1.31990
Model: TE-5025A Intercept: -0.01327
Serial#: 3092 Date Certified: 28-Apr-22
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
i 2150 GRReTT iG] 28.00 272553 Slope (m)= 2647621
2 3.60 0. 8925 33.30 32.74 Intercept (b)= 8.0222
3 6.60 1. 250 37::90 B2 Corr. coeff. (r)= 0.9650
4 6.80 1.268 43.60 42 .87 SFR = (e Reil o
5 8.70 1.433 46.00 45.23 SSP = 60.17
0.00 # of Observations: 5
Range of Chart 3660
at 36-44 CFM ;

50.0

45.0

400 4————te

Chart Recorder

10.0

50

00 = ; s

0.00 050 075

125

1.50 1.75

m3/min.

Test by

Approved by

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co. Ltd.
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Tel : (662) 159-0121 Fax: (662) 159-0122

Analyzer Performance Test

Calibration Report No.: 6508031

Page:1/1
Calibrated Date: 29 August 2022
Calibrated For: us#wn 575y AR
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: 300E S/N: 872
Calibration System
Calibrator Unit Standard Gas I
Dilutor Model Thermo Electron Model 5008 NO Conc 54.81 PPM
S/N: 146-17299-169 S$02 Conc 52.99 PPM
ZERO AIR Genearator EQ7NI99E15A0002 CO Conc 4,469 PPM
S/N: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 33.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) {PPM) (PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0

Single Point Calibration Chart

40.0

Reading (PPM)

Reference (PPM)

This report shall not be reproducrd except infull,without the written approval of TOPS-LAB Consultants Co. Ltd.
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Tel : (662) 159-0121 Fax : (662) 159-0122

Verification Test Report

Report No. : SLM-6508049
Calibrated Date : August 29, 2022

Equipment : Sound Level Meter
Manufacturer : ACO
Model : 6226
Serial or ID No. 64356

Reference Standard : Sound Calibrator Model QC-10
Serial No. QIK 100282

Date of Calibration : February 08, 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 114.1 0.1 114.0

Calibrated By :

Date :

Approve By :

Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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Consultants COLLID 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax: (662) 159-0122

TSP High Volume Sampler Calibration

Calibration Report No. TSP-6509011

TSP No.: 14169243 Date: 22-Sep-22

Location: uinuiuinlasams Technical: B.Manipa

Approval: K.Metawee

CONDITIONS
Sea Level Pressure (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6
Seasconal Temp. (deg C): 20,0 Seasonal Temp. (deg K): 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Ostd Slope: 1.31990
Model: TE-5025A Qstd Intercept: -0.01327
Serial#: 3092 Date Certified: 28-Apr-22
CALIBRATIONS
Plate or H20 Ostd I 10 LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 25770 1.239 29.40 29.03 Slope = 16.1901
2 4.10 1.525 33.80 33.38 Intercept = 8.8522
3 5.50 1,765 37.90 37.43 Corr. coeff.= 0.9995
4 6.60 1.932 40.50 39.99
5 710 2.004 42.00 41.48 # of Observations: 5
Range of Chart 56.80
%DW-_ ; Bl AL i at 40-60 CFM
| | |
ge
40.0 = t 3
R
350 -i
1
300 1 ! o
|
siui | . ey . | | [ | Calibrated by

200 <

Chart Recorder

15.0 +—

100 -

Approved by

50 1

0o 4 S R L B EE E —} il

0.00 050 1.00 150 200 250

m3/min

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultans Co.,Ltd
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Tel : (662) 159-0121 Fax : (662) 159-0122

PM10 High Volume Sampler Verification

Verification Report No. PM-6509012

at 36-44 CFM

45.0

40.0

350

30.0

25.0

Chart Recorder

20.0

150 <+

100 4

50

0.00 025 0.50 0.75

SITE
PM-10 No.: 8456 Date: 22-Sep-22
Location: wihwfiuilasinis Test: B.Manipa
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa) 1008.0 Corrected Pressure {(mm Hg): 756.1
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg): 754 .4
Seasonal Temp. (deg C) 21.0 Seasonal Temp. (deg K): 294.0
CALIBRATION ORIFICE

Make: Tisch Environmental, Inc Slope: 1.31990

Model: TE-5025A Intercept: -0.01327

Serial#: 3092 Date Certified: 28-Apr-22

TEST
Plate or H20 Qa I I1C LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION

1 250 0.770 27.00 26.66 Slope (m)= 26.3533

2 3.60 0.922 30.80 30.42 Intercept (b)= 6.1972

! 6.60 1.244 36.20 3575 Corr. coeff.(r)= 0.9540

4 6.80 1.263 43.10 42 .56 SFR = 1,166

3 8.70 1.427 44.40 43,85 SSP = 58.23

# of Observations: 5
Range of Chart 38.00

Test by

Approved by

125 1.50
m3/min.

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co.,Ltd.
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Analyzer Performance Test

Calibration Report No.: 6509011 Page:1/1
Calibrated Date: 22 September 2022
Calibrated For: 38 $iuddse [A1dia
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: T300 SIN: 1757

Calibration System

Calibrator Unit Standard Gas

Dilutor Model Thermo Electron Model 5008 NO Conc 54.81 PPM

S/N: 146-17299-169 S02 Conc 52.99 PPM

ZERO AIR Genearator EO7NI99E15A0002 CO Conc 4,469 PPM

SIN: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 31.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0
Single Point Calibration Chart
50
45 i BT 40.0

Reading (PPM)

Reference (PPM)

40.0

Date : September 22, 2022

Date . September 22, 2022

This report shall not be reproducrd except infull without the written approval of TOPS-LAB Consultants Co.,Ltd.
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Tel : (662) 159-0121 Fax : (662) 159-0122

Verification Test Report

Report No. : SLM-6509011

Calibrated Date : September 22, 2022

Equipment : Sound Level Meter
Manufacturer : ACO
Model : 6226
Serial or ID No. 170013

Reference Standard : Sound Calibrator Model QC-10
Serial No. QIK 100282

Date of Calibration : February 08, 2022

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 114.1 0.1 114.0
Calibrated By :

Date :

Approve By :

Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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Tel : (662) 159-0121 Fax: (662) 159-0122

TSP High Volume Sampler Calibration

Calibration Report No. TSP-6510011

TSP No.: 8885 Date: 24-0Oct-22
Location: wuniuilasims Technical: B.Manipa
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1011.0 Corrected Pressure (mm Hg): 758.3
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K): 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.31990
Model: TE-5025A Qstd Intercept: -0.01327
Serial#: 3092 Date Certified: 28-Apr-22
CALIBRATIONS
Plate or H20 Qstd ik IC LINEAR
Test # (in) (m3/min) {(chart) (corrected) REGRESSION
1. 2.70 1.. 239 27.00 26.66 Slope = 21.3090
2 4.10 1.525 32.30 31.89 Intercept = 0.0477
3 5.50 1.764 39.00 38.51 BOrty, coeff.= 0.9949
4 6.60 1., 582 41.00 40.48
5 7.10 2,003 43.60 43,05 # of Observations: 5
Range of Chart EE A0
S0 i PR CN T at 40-60 CFM
450 e B oo LR | =
| |
400 ‘ S BRI | e e e S S S =1 —
350 l‘ - I —— i =
e | : = y Calibrated by
g 25.0 i
_l:i 200
150 1
o
Approved by
50 +——— - - —
00 4 ——— e —
0.00 0.50 1.00 1.50 200 250
m3fmin

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co. Ltd
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Tel : (662) 159-0121

Fax : (662) 159-0122

PM10 High Volume Sampler Verification

450 1

40.0

35.0

300 1

25.0

Chart Recorder

025 050 0.75

Verification Report No. PM-6510011
SITE
PM-10 No.: 0017 Date: 24-0ct-22
Location: uinwituiilasinis Test: B.Manipa
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1011.0 Corrected Pressure (mm Hg) 158.3
Temperature (deg C): 32.0 Temperature (deg K) 305.0
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg) 754 .4
Seasonal Temp. (deg C): 2120 Seasonal Temp. (deg K) 294.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Slope: 1.31990
Model: TE-5025A Intercept: -0.01327
Serial#: 3092 Date Certified: 28-Apr-22
TEST
Plate or HZ20 Qa T TE LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
e 2.50 0.770 29.60 29 .23 Slope (m)= 23.0184
2 3.60 0.922 34.00 33 .57 Intercept (b)= 11. B551
3 6.60 1.244 39:. 50 39.00 Corr. coeff. ()= 0.9843
4 6.80 1.263 43.00 42.46 SFR = 1.166
5 B0 1.427 45.10 44 .53 SSP = 61.02
# of Observations: 5
Range of Chart 41.00
at 36-44 CFM :

Test by

Approved by

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co. Ltd.
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Consultants (G, LT

Analyzer Performance Test

Calibration Report No.: 6510008 Page:1/1
Calibrated Date: 24 October 2022
Calibrated For: 13w 5juasse {116
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: TML-30U SIN: 167
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Thermo Electron Model 5008 NO Conc 54.81 PPM
S/N: 146-17299-169 S02 Conc 52.99 PPM
ZERO AIR Genearator EO7NI99E15A0002 CO Conc 4,469 PPM
SIN: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 32.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0
Single Point Calibration Chart
40.0
s
o
& el
o
£ SUETIE *
= l
3 rerSnze ‘
[/4 = =
Reference (PPM)
Calibrate By :

This report shall not be reproducrd except infull, without the written approval of TOPS-LAB Consultants Co. Ltd
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Tel : (662) 159-0121 Fax: (662) 159-0122

Verification Test Report

Equipment :
Manufacturer :
Model :

Serial or ID No.

Reference Standard :

Sound Level Meter
ACO

6226

140032

Sound Calibrator Model QC-10
Serial No. QIK 100282
Date of Calibration : February 08, 2022

Report No. : SLM-6510016
Calibrated Date : October 24, 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 114.1 0.1 114.0
Calibrated By :

Date :

Approve By :

Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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Tel : (662) 159-0121 Fax: (662) 159-0122

TSP High Volume Sampler Calibration
Calibration Report No. TSP-6511027
TSP No.: 1949 Date: 26-Nov-22
Location: uinmindlasims Technical: B.Manipa
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1005.0 Corrected Pressure (mm Hg): 7538
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Seasonal SL Press. (hPa): L0007 Corrected Seasonal (mm Hg): 750.6
Seasonal Temp. (deg C): 20510 Seasonal Temp. (deg K): 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc QOstd Slope: 1.31990
Model: TE-5025A Qstd Intercept: -0.01327
Serial#: 3092 Date Certified: 28-Apr-22
CALIBRATIONS
Plate or H20 QOstd I 1 LINEAR
Test (in) (m3/min) (chart) (corrected) REGRESSION
1 2.70 1.238 28.00 2761 Slope = 19.5429
2 4.10 1.523 33.00 32054 Intercept = 3.3682
3 550 15762 39.40 38.85 Corr. coeff.= 0.9947
4 6.60 1.929 41.50 4092
5 710 2.001 42:70 42,10 # of Observations: 5
Range of Chart S5 40
50 S RN e at 40-60 CFM :
40.0 =5
350 + =S ) ==
e el ]I
ﬁﬂj o Calibrated by
é" 200 ‘ : T
5 15.0 —
10.0 1 — =1 _
- Approved by
i
0 — e ——
0.00 0.50 1.00 1.50 200 2.50
m3/min.

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co.,Ltd.
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PM10 High Volume Sampler Verification
Verification Report No. PM-6511030
SITE
PM-10 No.: 8456 Date: 26-Nov-22
Location: unafuillasims Test: B.Manipa
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa) 1005.0 Corrected Pressure (mm Hg) 753.8
Temperature (deg C): 310 Temperature (deg K) 304.0
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg): 754 .4
Seasonal Temp. (deg C) 2] Seasonal Temp. (deg K) 294.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Slope: 1.31990
Model: TE-5025A Intercept: =0 QL5327
Serial#: 3092 Date Certified: 28-Apr-22
TEST
Plate or H20 Qa i (2 LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2550 Q=770 28.00 27461 Slope (m)= 25.4144
2 3.60 0 =923 31 50 2112606 Intercept (b)= 7.8678
3 6.60 1.246 39.00 38.46 Corr. coeff. (r)= 0.9914
4 6.80 1265 42.00 41.41 SFR = 1: 469
5 8.70 1428 44,60 43,98 SSP = 59.19
# of Observations: 5
Range of Chart 42 .90
at 36-44 CFM ;
50.0 "
450 , - ‘ 3
400 — | ——:——— —
1 |
35.0 ,1
.0 J Test by
525.0 —} - 3 — ——
(é.: 200
15.0 — o i
0o | ‘ | | | ‘ | Approved by
50 i
00 i
0.00 0.25 0.50 0.75 1.00 125 1.50 175
m3fmin.

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co.,Ltd.
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Analyzer Performance Test

Calibration Report No.: 6511025

Page:1/1
Calibrated Date: 26 November 2022
Calibrated For: 138w $udsdse 41w
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: TML-30U SIN: 167
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Thermo Electron Model 5008 NO Conc 54.81 PPM
S/N: 146-17299-169 S02Conc 52.99 PPM
ZERO AIR Genearator EQO7NI99E15A0002 CO Conc 4,469 PPM
S/N: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 31.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0
Single Point Calibration Chart
50
45 ST e STt se & 400

40.0

Reading (PPM)

Reference (PPM)

This report shall not be reproducrd except infull,without the written approval of TOPS-LAB Consultants Co.,Ltd.
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. TOPS-LAB Consultants CO., LTD.
l!: 189 wyjft 3 swavreinimun Snsuredaves Smdnuumys 11110
TOD\—I_L\III?:

Corauitants COuL 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel: (662) 159-0121 Fax: (662) 159-0122

Verification Test Report

Report No. : SLM-6511033

Calibrated Date : November 26, 2022

Equipment : Sound Level Meter
Manufacturer : ACO
Model : 6226
Serial or ID No. 170127

Reference Standard : Sound Calibrator Model QC-10
Serial No. QIK 100282

Date of Calibration : February 08, 2022

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 114.1 0.1 114.0

Calibrated By :

Date :

Approve By :

Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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TOPS-LAB Consultants CO., LTD.

189 il 3 Fuannsiniann drnawnatiames Fwiauumys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax: (662) 159-0122

] (T

DS-LADR

Consultants COLLID

TSP High Volume Sampler Calibration
Calibration Report No. TSP-6512015
TSP No.: 303760 Date: 9-Dec-22
Location: vinmituillasins Technical: B.Manipa
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa) 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6
Seasonal Temp. (deg C) 20.0 Seasonal Temp. (deg K): 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.31990
Model: TE-5025A QOstd Intercept: -0.01327
Serial#: 3092 Date Certified: 28-Apr-22
CALIBRATIONS
Plate or H20 Qstd ; TE LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2270 1236 29.00 28.55 Slope = 18.3460
2 4.10 1:520 34.50 3896 Intercept = 5.9730
3 5.50 1.759 39.00 38.39 Corr. coeff.= 0.9998
4 6.60 1.926 41.80 41.15
5 7.10 1.997 43.30 42 .63 # of Observations: 5
Range of Chart 58.00
450 SANL Sl at 40—60 CFM

400 +—
B/O +—t—— 1

300 T—
|

Calibrated by

250 1

200 +

Chart Recorder

150 1

Approved by

50 1 - e e S o { S E—

00

050 1.50 2.00

m3/min

This report shall not be reproduced except infull, without the written approval of TOPS-LAB Consultans Co. Ltd.
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Tel : (662) 159-0121

TOPS-LAB Consultants CO,, LTD.
189 Wyt 3 suaunainiann Snautetanes Fwdauumyd 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Fax : (662) 159-0122

PM10 High Volume Sampler Verification

30.0

Chart Recorder
N ]
S &
o =)

I
o

=}
r=

o
=3

o
=3

0.00 0.25 050 0.75

1.00

1.25 1.50

1.75
m3/min.

Approved by

Verification Report No. PM-6512015
SITE
PM-10 No.: 8106 Date: 9-Dec-22
Location: viumiuillasinig Test: B.Manipa
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1005.0 Corrected Pressure (mm Hg) 753.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Seasonal SL Press. (hPa) 1005.8 Corrected Seascnal (mm Hg) 754 .4
Seasonal Temp. (deg C) 21:0 Seasonal Temp. (deg K) 294.0
CALIBRATION ORIFICE

Make: Tisch Environmental, Inc Slope: 1.31990

Model: TE-5025A Intercept: -0.01327

Serial$#: 3092 Date Certified: 28-Apr-22

TEST
Plate or H20 Qa I LC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION

1 200 0.772 27.00 26.58 Slope (m)= 24,5348
2 3.60 0.924 31.20 3071 Intercept (b)= 7.8089

3 6.60 1.248 38.50 37.90 Corr. coeff.(n)= 0.9980

4 6.80 1.267 40.10 39.48 SFR = 17373

5 8.70 1.432 43.50 42 .82 SSP = B 58

# of Observations: 5
Range of Chart 40.80
at 36-44 CFM '

Test by

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.

189 wyjfl 3 duauisiniann Sunevnatanes Swmiauumg 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax: (662) 159-0122

Consultants LT, LID

Analyzer Performance Test

Calibration Report No.: 6512014 Page:1/1
Calibrated Date: 09 December 2022
Calibrated For: 135w s A1fin

Instruments Information

Analyzer Type: CO Analyzer Manufacturer API
Model: 300E SIN: 173-S
Calibration System
Calibrator Unit Standard Gas I
Dilutor Model Thermo Electron Model 5008 NO Conc 54.81 PPM
S/N: 146-17299-169 S02 Conc 52.99 PPM
ZERO AIR Genearator EO7NI99E15A0002 CO Conc 4,469 PPM
SIN: EB0125123 Expire Date: 6 November 2027 :
Environment: Temperature 32.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) {PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0

Single Point Calibration Chart
50 ~
A5 o - - 400
40.0
s
o
=5 IEY B o
> e e
= |
'.8 |
(v
g P
o LS T U
Reference (PPM)
Calibrate By :

This report shall not be reproducrd except infull without the written approval of TOPS-LAB Consultants Co. Ltd
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TOPS-LAB Consultants CO., LTD.
Il!: 189 wyjil 3 waunsinimun sunauretimas Swmiauumgd 11110
ODS-1 AD

COrauitants ConLin 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax: (662) 159-0122

Verification Test Report

Report No. : SLM-6512018
Calibrated Date : December 9, 2022

Equipment : Sound Level Meter
Manufacturer : ACO
Model : 6226
Serial or ID No. 170129

Reference Standard : Sound Calibrator Model QC-10
Serial No. QIK 100282
Date of Calibration : February 08, 2022

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 114.1 0.1 114.0

Calibrated By :

Date :

Approve By :

Date :

This report shall not be reproduced except infull ,without the written approval of TOPS-LAB Consultants CO.,LTD.
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@ National Institute of Metrology (Thailand)

Ministry of Higher Education, Science, Research and Innovation

\ ¥
Certificate of Calibration
Certificate No. MW-0045-22
Issued by - Flow and Volume of Liquid Laboratory

Mechanical Metrology Department

Page 1 of 3 pages

MEASUREMENT ITEM : Orifice Gas Flow Device

MANUFACTURER : Tisch Environmental, Inc.
MODEL/TYPE : TE-5025A
SERIAL NUMBER : 3092

CUSTOMER : TOPS-LAB Consultants Co.,L.td
189 Moo 3 Bangrakphattana Bangbuathong

Nonthaburt 11110

MEASUREMENT DATE : April 28, 2022

The reported measurement result relates only to the measurand and applies only at the time of measurement.

Reference: Date: Approved by: Performed by:
MEC7199-01./22 May 19, 2022

Partial reproduction of this certificate is permitted only with a written permission from NIMT.

Technopolis Office, 3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120 Thailand, Telephone: 66 2577 5100, Facsimile: 66 2577 3659
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us National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number MW-0045-22 Page 2 of 3 pages

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follows :

Temperature : 23.042.0 i
Relative Humidity : 55+ 15 %RH

Calibration Condition:
Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are

21.5°C and 60 %RH.

MEASUREMENT METHOD:

The Orifice gas flow device was calibrated against NIMT's Standard Gas Meter Model DELTA S-
Flow G65. The CP-MW 0009 was used as a calibration guideline.

TABULATION OF RESULTS:

The tables on the next page give the measured values.

UNCERTAINTY OF MEASUREMENT:

The stated uncertainty is the expanded uncertainty which is obtained by multiplying the standard
uncertainty by the coverage factor & = 2. It has been determined in accordance with EA publication
EA-4/02M:2013 “Evaluation of the Uncertainty of Measurement in Calibration” and “JCGM
100:2008 Evaluation of measurement data - Guide to the Expression of Uncertainty in

Measurement (GUM 1995 with minor corrections)”. The value of the measurand lies within the
assigned range of values with a probability of 95 %.

TRACEABILITY:

This certificate provides a traceability of the measurement to recognized the national standards, and
to the realization of the International System of Units (SI).



ud

NIMT

National Institute of Metrology (Thailand)

Continuation of Certificate of Calibration Number

MW-0045-22

Page 3 of 3 pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Gas Meter

standard. The Humid air was used as a medium in the system. The standard conditions are 25°C
(298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1. The results of O actual calibration data

Plate | Flow rate| Pressure [Pa] | Temperature [Ta]| Temperature [Tm]| Ap Meter | Ap _Orificd Y Actual Flow [Q,]
V m’/min mmHg e °C mmHg inH,O m’/min
1 0.695 753.699 21.74 21.67 55.882 1.789 ] 0.837 0.644
2 0.910 753.664 21.74 21.62 53.853 3.108 1.103 0.846
3 0.995 753.386 21.68 21.63 37.797 3.892 1.234 0.945
4 1.069 753.213 21.69 21.60 31.285 4.590 1.340 1.025
3 1.169 753.356 21.68 21.57 26.285 5.561 1.475 1.128
Slope (m ): 1.31990
Intercept (b ): -0.01327
Correlation coefficient (++): 0.99993
Uncertainty (k=2): 0.015 m>/min
Table 2. The results of O standard calibration data
Plate | Flow rate| Pressure [Pa] | Temperature [Ta]| Temperature [Tm]] Ap Meter | Ap Orificq Y Standard Flow [O g4l
m/min mmHg °C e mmHg inH,O m/min
I 0.695 753.699 21.74 21.67 55.882 1.789 1.339 0.646
2 0.910 753.664 21.74 21.62 53.853 3.108 1.765 0.848
3 0.995 753.386 21.68 21.63 37.797 3.892 1.975 0.948
el 1.069 753.213 21.69 21.60 31.285 4.590 2.145 1.027
5 1.169 753.356 21.68 21.57 26.285 5.561 2.361 1.131
Slope (11 ): 2.10732
Intercept (b ): -0.02123
Correlation coefficient (#): 0.99993
Uncertainty (k=2): 0.015 m’/min

End of Certificate of Calibration
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an Air Liquie company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number; EO7NI9SE15A0002 Reference Number: 122-401652582-1

Cylinder Number: EB0125123 Cylinder Voluime: 143.7 Cubic Feet

Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2016 PSIG

PGVP Number: B22019 Valve Qutlet: 660

Gas Code: APPVD Certification Date:  Nov 08, 2019
Expiration Date: Nov 06, 2027

Airgas Specialty Gases
Airgas USA, LLC

630 United Drive
Durham, NC 27713

Airgas.com

Certification performed in accordance with “EPA Traceability Protocol for Assay and Cerlification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed, Analytical Methodology does not require correction for analytical interference. This cylinder has a tolal analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

mole/mele basis unless otherwise noted,

Do Not Use This Cylinder below 100 Eﬁ. i.e. 0.7 megapascais.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
| Concentration Concentration Meathod Uncertainty Dates
NOX 55.00 PPM 54.81 PPM G1 +/-0.9% NIST Traceable 10/29/2019, 11/06/2019
NITRIC OXIDE 55.00 PPM 54.80 PPM a1 +/- 0.9% NIST Traceable 10/29/2019, 11/06/2019
SULFUR DIOXIDE 55.00 PPM 52.99 PPM G1 +/- 1.0% NIST Traceable 10/29/2019, 11/06/2019 |
METHANE 180.0 PPM 172.9 PPM G1 +/- 0.7% NIST Traceable 10/29/2019
PROPANE 180.0 PPM 178.5 PPM G +/- 1.3% NIST Traceable 10/30/2019
CARBON DIOXIDE 950.0 PPM 958.7 PPM G +/- 1.6% NIST Traceable 10/25/2019
CARBON MONOXIDE 4500 PPM 4469 PPM G1 +/- 0.7% NIST Traceable 10/30/2019
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060657 CC465102 50.42 PPM NITRIC OXIDE/NITROGEN +-0.8% Jun 27, 2020
PRM PRM D562879 10.01 PPM NITROGEN DIGXIDE/AIR +-1.9% Aug 17,2018
NTRM 17060225 EB0O79096 100.3 PPM NITRIC OXIDEMITROGEN +/- 1.0% Jul 23, 2023
RGM 12362 S5G916305BAL 4.701% % PROPANE/NITROGEN +-0.3% Jun 04, 2020
GMIS 124206889114 CC322698 4.432 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Aug 15, 2021
NTRM 14010338 ND48595 49,08 PPM SULFUR DIOXIDE/NITROGEN +-0.9% Apr 17, 2024
NTRM 12060910 CC3562565 98.05 PPM METHANE/NITROGEN +/- 0.6% Dec 22, 2023
NTRM 10060806 CC317625 933.7 PPM CARBON DIOXIDE/NITROGEN +-0.5 May 09, 2020
NTRM 080123 KALOO4604 4857 PPM CARBON MONOXIDE/NITROGEN +-0.6% Jun 07, 2024
GMIS 124504060104 CC86856 4.8803 % PROPANE/NITROGEN +- 0.4% Oct 22, 2023
The SRM, PRM or RGM noted above is only in reference fo the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801549 CO2 FTIR Oct 17, 2019
Horiba VIA510 CO RS2EGLEK Nondispersive Infrared (NDIR) Oct 30, 2018
Nicolet 6700 AHRD801549 CH4 FTIR QOct 17, 2019
Nicolet 8700 AHR0801549 NO FTIR Oct 17, 2019
Nicolet 6700 AHROB01549 NO FTIR Qct 17, 2019
Varian 3800 C3H8 Gas Chromatograph Oct 02, 2019
Nicolet 6700 AHR0801549 S02 FTIR Qct 17, 2019

Triad Data Available Upon Request

NOTES:GROSS WEIGHT: 28,750 g
NET WEIGHT: 4,327.9 g

Signature on file
Approved for Release

Page 1 of 1224016525921
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Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM19250
Calibration Date: NOV 30 2021
Calibration Reference Equipment: 714)7402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request.

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to a known standard.

Instantel recommends that products be returned to Instantel or an authorized service and
calibration facility for annual calibration.

Calibrated

|I'IStantE| 309 Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642

SN N7/ AN
&2, X X N2 NN
- ' 27 ONNGTZZAINNNN N
e “'6‘0’“» °*

\
5

© 2019 Xmark Corporation. Instantel and Instantel logo are trademarks of Stanley Black & Decker or its affiliates. 71405201 Rev 13
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Request No. 21-65/0284

S\
NSC-TISI-TIS 17025
A3-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 2/0265

CALIBRATION CERTIFICATE

Submitted by  : TOPS-LAB Consultants Co., Ltd.
Address : 189 Moo 3, Bang Bua Thong, Bangrak Phatthana, Nonthaburi 11110.

Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated :

Description : Calibrator

Manufacturer : 3M Quest Technologies

Model 1 QC-10
Serial No. : QIK100282

Ambient Environment

Temperature 1(23513) 2C

Relative Humidity : (50 + 15) %

Ambient Pressure  : (101.325 + 1.500) kPa

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 1 Feb. 2022
Date of Calibration : 8 Feb. 2022

1/2 4

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,
Chanewat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www. tistr.or.th

FM.BL.MTC.002 Rev.4

Office/Laboratory Office

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th




Request No.

21-65/0284

-TISTR

NSC-TISI-
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 2/0265

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test = 114 dB re 20uPa at 1000 Hz

Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone | Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TIEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 114.09 0.09 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 992.6 -7.4 apd L +1.0%
3. Total Distortion
Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.37 +0.50 +3.0%
Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Electrical and ElectmljlgStgnedirds Laboratory
: 8 Feb. 2022
: 9 Feb. 2022

Date of Calibration Industrial Metrology and Testing Service Centre

Date of Issue Ref : 2011265020100419001 2t 2

End of Certificate

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpeoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thalland

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th

Tel. (66) 0 2323 1672-80 ext, 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Websitemwaw tistr.or.th
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) I3 e=mRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’//ﬁ/ﬁ\\? !
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pl NSC_‘;Ii I_T';;m;:
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22CH674
- Page.: 1of 3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Mettler Toledo

Model : SevenCompact 8220

Serial No. : B635935610

ID No. : TLC-LOB7

Condition As-Received: Used Item

Received Date : 13 May 2022

Calibration Date : 17 May 2022

Reference : 2205-0369DN-1

Submitted by : Tops-Lab Consultants Co.,Ltd.

189 Moo. 3 Bangrakphatthana,
Bangbuathong, Nonthaburi 11110

Ambient Temperature : (25 = 2.5) °C
Relative Humidity : (50 = 15) %
Calibration Procedure : In - house method :

- CP-CHb by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by :

(/) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 20 May 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0041347
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Condition of this calibration result
1. Reference Standard Instrument : -

Instrument Serial No. ID No. Cert. No.
1) Document Process Calibrator 54030049 130RC116 21E2682
2) Ref. Standard Thermometer 4982054 110RC044 2111201

Cert.No.:
Page.:

22CH674
20f3

Due Date
25 Aug 2022
26 Oct 2022

This certification is traceable to the International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials

: The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No.
pH 4.008 CPA chem 788995
pH 6.985 CPA chem 788997
pH 10.015 CPA chem 766824

Exp. date
01 Jan 2024

01 Jan 2023
04 Sep 2022

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (tmV) K
pH mV mV pH
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
S/N.: B635935610 7.000 0.00 0.0 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Wl
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Cert.No.: 22CH674
Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) () k
pH Electrode 4.008 4.007 171.3 0.0045 2.00
SIN.: 6544014 6.985 6.985 -2.6 0.0084 2.00
10.015 10.014 -177.5 0.0067 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab Expert Pro-ISM
- Serial No. : 6544014
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* — Uncertainty of Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (£°C) k
23.0 23.003 23.0 -0.003 0.13 2.00
25.0 25.003 25.0 -0.003 0.13 2.00
27.0 27.003 27.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

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

-00o-
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CERTIFICATE No : 22T4929
REFERENCE No : 65109-8

Certificate of Calibration

EQUIPMENT INCUBATOR

MANUFACTURER AQUALYTIC

MODEL ET618-4

SERIAL No 0109/13922

ID No TLC-L005

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY TOPS-LAB CONSULTANTS CO., LTD.
189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE:10OF 2

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GOI0OREV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

o

CERTIFICATE No : 22T4929 PAGE :2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER AQUALYTIC

MODEL ET618-4

ID No TLC-L005 S/IN 0109/13922

RECEIVED DATE 23-May-22 CALIBRATION DATE 23-May-22

AMBIENT TEMPERATURE 20°2EE1°C RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1

W

. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER

NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 c¢cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 ¢cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT
1) DATA LOGGER WITH RTD

MODEL
HYDRA 2635A

SERIAL No
7408027

CERTIFICATE No
21T6766

DUE DATE
10-Jul-22

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:;-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation :
1 2 Overall Line Voltage (V) variation : 5

Instrument Condition : Normal

Chamber Size (W*L*H): 55*44*57 cm

CHAMBER PERFORMANCE
8 9 Controller Indicating Temperature | Temperature Overall
/ 7 ' Temperature | Temperature Stability Uniformity Variation
RN (°C) (C) (+0) ) &)
20.0 20.0 0.15 0.47 0.68
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating ‘ Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 14 Ref. § #6 #7 #8 #9 (£ °C)
20.0 20.0 19.85 19.46 19.84 [ 19.91 19.86 | 19.88 19.86 | 19.83 19.88 0.25

NOTE I : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA,
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GO10 REV : 02
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CERTIFICATE No : 22T4925
REFERENCE No : 65109-4

PAGE:1OQOF2

Certificate of Calibration

EQUIPMENT HOT AIR OVEN (AIR CHAMBER)

MANUFACTURER BINDER

MODEL FED 53

SERIAL No 07-29050

ID No TLC-L004

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY TOPS-LAB CONSULTANTS CO., LTD.
189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.
F-GOI0 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T4925 PAGE :2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN (AIR CHAMBER)

MANUFACTURER BINDER

MODEL FED 53

ID No TLC-L004 S/IN 07-29050

RECEIVED DATE 23-May-22 CALIBRATION DATE 23-May-22

AMBIENT TEMPERATURE 288@ £ 118G RELATIVE HUMIDITY 52 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 ¢cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH RTD HYDRA 2635A 7408027 21T6766
. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,.LTD.

DUE DATE
10-Jul-22

(¥5]

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION _
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 0
1 2 Overall Line Voltage (V) variation : 9
: Instrument Condition : Normal
5 Chamber Size (W*L*H): 40*33*40 cm
CHAMBER PERFORMANCE -
8 9 Controller Indicating Temperature | Temperature Overall
/ ¢l Temperature | Temperature Stability Uniformity Variation
FRONT (C) (C) (20) (0) C)
104.0 104.0 0.38 1.39 1.81
180.0 180.0 0.23 0.94 1.13
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #t1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ °C)
104.0 104.0 103.80 | 104.23 | 104.19 | 10427 | 104.94 | 104.91 | 103.97 | 104.81 | 104.68 0.75
180.0 180.0 180.11 | 180.40 | 180.43 [ 180.41 | 180.86 | 180.91 | 180.14 | 180.49 | 180.59 1.1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GOI0 REV : 0




QUALITY CALIBRATION CO.,LTD. S,

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 i‘ia\;—l//m% B/
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CERTIFICATE No : 22T4932 PAGE : 1 0OF 2

RE_FERENCE No: 65110-3
Certificate of Calibration

EQUIPMENT § WATER BATH

MANUFACTURER : MEMMERT

MODEL : WNB 14

SERIAL No ; L410.1294

ID No ; TLC-L009

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY H TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22T4932 PAGE :2 OF 2

Calibration Report

EQUIPMENT : WATER BATH

MANUFACTURER : MEMMERT MODEL 2 WNB 14

ID NUMBER g TLC-L009 SERIAL NUMBER ! L410.1294
RECEIVED DATE 3 23-May-22 CALIBRATION DATE ! 23-May-22
AMBIENT TEMPERATURE 3 HUHCE e RELATIVE HUMIDITY : 55 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

I. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH RTD 2625A 6603614 21T6761 05-Jul-22

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C): 2.9
LA fiI- %3 Overall Variation of Line Voltage (V) : 9
P | e Instrument Condition : Normal
o Q) Ch;Q e — Bath Inner Size (W*L*H) : 32*36*15.5 cm
J © ¥ of
BATH PERFORMANCE
: / Controller Temperature Radius Axial Overall
- T Temperature Stability Uniformity Uniformity Variation
PROBE INSTALLATION (§6) (CAC) (C) (€) Q)
POSITION IN THE BATH 85.0 0.11 0.14 0.13 0.33
95.0 0.38 0.06 0.13 0.75
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) i #2 #3 #4 Ref. 5 (x°0C)
85.0 85.0 83.95 83.96 84.08 83.94 83.96 0.19
95.0 95.0 93.98 93.98 94.04 93.99 93.98 0.47

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GOI0 REV : 02
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CERTIFICATE No : 22M4923 PAGE: 1 OF 2
REFERENCE No : 65109-2

Certificate of Calibration

EQUIPMENT ' : ELECTRONIC BALANCE

MANUFACTURER ; METTLER TOLEDO

MODEL $ MS205DU

SERIAL No ; B420605448

ID No : TLC-L038

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22M4923

EQUIPMENT
MANUFACTURER

ID No

AIR PRESSURE

AMBIENT TEMPERATURE

Calibration Report
ELECTRONIC BALANCE MODEL
METTLER TOLEDO S/N
TLC-L038 RECEIVED DATE
1006mbar = Imbar CALIBRATION DATE
24°C+1°C RELATIVE HUMIDITY

PAGE:2 OF 2

MS205DU
B420605448
23-May-22
23-May-22

54 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. THE BALANCE HAS NO
ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY
WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M2103235S 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL _
3. REPEATABILITY OF READING AT 200 g WAS 0.000045 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.000 0.0000 0.0000 0.000075
0.100 0.1000 0.0000 0.000075
10.20 0.2000 0.0000 0.000076
0.5 0.5000 0.0000 0.000076
1.0 1.0000 0.0000 0.000077
2.0 2.0000 0.0000 0.000077
5.0 5.0000 0.0000 0.000079
10.0 10.0000 0.0000 0.000082
20.0 20.0000 0.0000 0.000086
50.0 50.0000 0.0000 0.00011
100.0 100.0000 0.0000 0.00019
200.0 199.9999 0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 ; 100.0000
AN 4 2 100.0000
3 99.9999
2 5 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
F-GO10 REV
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