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CONTROL UNIT CALIBRATION

( Metric units , mm )

Date 21-Feb-23 Initial Final Average
Barometric press, Pb | 758.1 757.8 758.0 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data
Console No. M50-01 Serial No. 913428
Metering System ID Model. S-110
DGM Number 8005333 Correction factor(Yr) 0.997
DGM Model SK 25 Last Calibration Data] 30-May-22
Orifice Ref . | DGM Temperature ( C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH Volume vV, |DGM ‘ Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H20 V, Liters | Liters T, T, T,
15.00 100.00 100.22 | 30.00 | 30.00 | 29.00 | 29.50 8.18 0.9917 46.7360
25.00 100.00 100.25 | 30.00 | 30.00 | 29.00 | 29.50 6.32 0.9905 46.5424
50.00 100.00 99.98 | 30.00 | 30.00 | 29.00 | 29.50 4.47 0.9907 46.6776
80.00 100.00 99.54 | 30.00 | 30.00 | 29.00 | 29.50 3.51 0.9923 46.1832
100.00 100.00 99.25 | 30.00 | 30.00 | 28.70 | 29.35 3.16 0.9927 46.9034
Average 0.9916 46.6085
Dued Date of Calibrate 21-Feb-24

i | r}" ;« A Q SR 5 "'Z
Calibrated by : L{[jlﬁb \\// Approved : ’T‘f&'dﬂ“ 15

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter. acceptable tolerance of individual values from the average is +-0.02.

Note: For AH@. Orifice pressure differential that equates to 0.75cfm (0.0212m /min) at standard temperature and pressure, acceptable tolerance of individual values from

the averge is +-0.2inches (5. ImmjH,,.

Thai Environmental Technic Limited  1/6 Soi Ramkhambaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand

© Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 @ admin@tet] 995.com @ www.tet1995.com






CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

TEL. 0-2717-3000-24 FAX. 0-2719-9484 bk

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) gy_/

X
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %/ ///'-\'\\‘\\

NSG-TISITIS17028
CALIBRATION 0008

Certificate of Calibration Certificate No. : 22P3332

Page: 10of2

Equipment : Humidity/Barometer/Temp.
Manufacturer: Lutron This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : PHB-318 Corporate Services 3; Equipment Calibration and Testing Services.
- Berial No.: - we o ALAB2T .
ID No.: NO.2

Condition As-Received: Used ltem

Received Date: 03 November 2022
Calibration Date: 04 November 2022
Reference: 2211-0150WSC Submitted by: Thai Environmental Technic Limited

.Ambient Temperatare: (23 2 2)°C .. ... o B

Relative Humidity: (50 %15)%
Bangkok 10240
Atmospheric Pressure: 1012 mbar

1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, 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 ) Model Serial No. Certificate No.

Due Date

1} Standard Barometer . : DPit42 1422505046 MP-0078-22

2.This instrument was installed in horizontal orientation and center of connector 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 = 7.50062 mmHg

5.This result of calibration instrument was in absolute pressure.

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

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

-National Institute of Metrology Thailand (NIMT)

02 May 2023

Calibrated by :  Nopparat Phongam Approved Signatory : 414‘:"-,90/ F
Issue Date : 07 November 2022 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasti
Vﬁttapol Panurach

B 0301559




Result of calibration:- Without adjustment
Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 730 mmHg to 780 mmHg
Resolution ; 0.1 mmHg

Applied Pressure {(mmHg) | 729.90 | 739.80 | 749.89 | 759.89 | 769.88 | 779.89 | 788.89

UUC™ Indication (mmHg} 729.4 738.4 749.4 759.4 769.4 779.4 7898.4

Error (mmHg) -0.50 -0.50 -0.49 -0.49 -0.49 -0.49 -0.48
- --Dgcrgasing Pressireé - -

Applied Pressure (mmHg) | 789.88 | 779.89 | 769.89 | 759.89 | 749.89 | 739.90 | 729.90

UUC* Indication (mmHg) 789.4 779.4 769.4 759.4 749.4 738.4 729.4

Error (mmHg) -0.49 -0.49 -0.49 -0.49 -0.49 -0.50 -0.50

The uncertainty of measurement was £ 0.23 mmHg

* 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 appr_oximately 85 %.

-000-

Cert.No.: 22P3932
Page: Z of 2
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Equipment :
Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:
Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERV ICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10230

AEEIE
SN,

e,
R

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

(

X

L

8
4,

s, X -
KR gl
NSC-TISI-T

CALIBRATION 0008

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. ©
Page:

2271604

Certificate of Calibration o2

Digital Thermometer With Sensor
This certificate may not be reproduced other than in full,

Digicon
except with the prior written approval of the head of
DP-52 Corporate Services 3: Equipment Calibration and Testing Services.
1.392059
‘No.9
Used ltem

26 August 2022

06 September 2022
to 09 September 2022
2208-0934DSC

(25 £ 3) °C

Submitted by: Thai Environmental Technic Limited

(50 £ 20 ) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Calibration were conducted using in-house calibration procedure GP-T01 according to comparison with
Platinum Resistance Thermometer (PRT) and Industrial Platinum Resistance Thermometer (IPRT) into liquid
bath temperature controller and comparison with Standard Thermocouple (Type R/S) into high temperature
furnace.

The temperature scale used was based on ITS-80.
Condition of this result of calibration

Procedure used:

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Black Stack Thermometer 1560 8C454 221616 23 May 2023
2) PRT Scanner Module 2562 AD1303 221616 23 May 2023
3) Industrial Platinum Resistance Thermometer 5627 739433 221616 23 May 2023
4) Digital Thermometer 1529-R B19520 221835 11 Jul 2023
5) Platinum Resistance Thermometer 935-14-95 261589/2 221835 11 Jul 2023
6) Digital Multimeter 2700 4018315 EE-0106-21 14 Oct 2022
7) Standard Thermocoupie Probe (Type S) TCS TCS-001 TT-0114-21 08 Dec 2022

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

-Nationa! Institute of Metrology Thailand (NIMT)

//

[ ]Phalinee Prabpaipal

(]
[ ¥] Wanlop Larpkurn

Calibrated by :
Issue Date :

Yossapon Poljorn
15 September 2022

Approved Signatory :

hatchawan Khunpiluek

B 0296767



Cert. No.: 2271604
Page.: 2 0of 2

Result of Calibration:- Without Adjustment
Function: Temperature measurement for Channel T1
This equipment was connected with Thermocouple Type K ID No. No.9

Dimension of probe : Diameter 8 mm., Length 1030 mm. Sheath material : Stainless Steel

Immersion Standard uuc* Uncertainty
Depth Temperature Reading Error of Measurement
(mm.) (°C) (C) (°C) (+C)

180 200.0029 200.3 0.2971 0.73
180 400.0034 399.6 -0.4034 1.4
180 599.92 600.8 0.88 3.1

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

-000-

//

a 1126038



Thai Environmental Technic Limited
USHN madadunnasnng a1ne

Q

Portable Gas Calibration Report

Date of Calibration: 5-gul-22

Manufacturer . B-instruments Ambient Condition
Instrument Model : 44008 Temperature (235 °C) : °C
Instrument serial no. : 2763 Humidity (55+15 % RH) : % RH
InstrumentID:2 Barometer (mmHg) : - 759.0 mmHg

Standard gas References

Standard gas  |CylindérNo.| ~ Traceability = |  Duedate
Oxygen (O,) 27960 Linde August 4, 2023
D025806 Linde August 18, 2023
Nitric Oxide(NO)
D271295 Linde October 12, 2022
D824500 Linde October 11, 2024
Sulfer Dioxide (SO,)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(CO)
D271305 Linde October 11, 2024

Calibration Results

_ Parameter  [Standardgad Reading |ActualError|  Testlimit |  Results
. 0.0 0.0 0.0
0, (%Yvol) +0.2 % vol PASS
13.9 13.9 0.0
0.0 0.0 0.0
NO (ppm) 199.0 200.0 1.0 PASS
393.0 394.0 1.0
0.0 0.0 0.0 +5.0 ppm 0...100 ppm
S0 (ppm) 406.0 405.0 -1.0 +5% measured Value PASS
804.0 803.0 -1.0 101....5000 ppm
0.0 0.0 0.0
CO (ppm) 404.0 403.0 -1.0 PASS
793.0 795.0 2.0
H '/W
f’ 1 5
Calibrate by: Approved by : (r¥ 2he
o

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-79 79 ¢ admin@tet1995.com o www.tet1995.com






RECALIBRATION
DUE DATE:

19, 2022

Calibration Certification Information
Cal, Date: November 19, 2021 Rootsmeter S/N: 438320 Ta: 294 K
Operator:  Jim Tisch Pa: 763.5 mm Hg
Calibration Model #: TE-5025A Calibrator s/n: 0068
Vol. Init Vol. Final AVol. ATime ap AH
Run {m3) (m3) {m3) {min) (mm Hg) {(in H20)
1 1 2 1 1.4160 3.2 2.00
2 3 4 1 0.9970 6.4 4.00
3 5 6 1 0.8890 7.8 5.00
4 7 8 1 0.8490 8.7 5.50
5 9 10 1 0.6990 12.8 8.00
Data Tabulation
Tstd )
Vstd Qstd \/ AH\Pstd; Pst Qa AH( Ta/ pa>
{m3) (x-axis) (y-axus) Va (x-axis) {y-axis)
1.0140 0.7161 1.4271 0.9958 0.7033 0.8776
1.0098 1.0128 2.0182 0.9916 0.9946 1.2411
1.0079 1.1337 2.2564 0.9898 1.1134 1.3875
1.0067 1.1858 2.3666 0.9886 1.1644 1.4553
1.0012 1.4324 2.8542 0.9832 1.4066 1.7551
m= 1.99331 m= 1.24818
QSTD h= -0.00049 QA b= -0.00030
r= 0.99999 r= 0.99999
Calculations
Vstd=|AVol{(Pa-AP)/Pstd)(Tstd/Ta) Va=}{AVol{(Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa={Va/ATime
For subsequent flow rate calculations:
— Pa Tstd - )
Qstd= 1/m <( \/AH(“P <td )(—-———Ta )) -b) Qa= 1/m << AH( Ta/Pa )) b>
Standard Conditions
Tstd:|  298.15 °g RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading {(mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com

TOLLFREE: (877)263-7610
FAX: (513)467-9009







Thai Environmental Technic Limited
VSEN matagunadsying I91na

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech

ITEM : TSP

Barometric Pressure (mm Hg)
Temperature (°C)

Average Press. (mm Hag)
Average Temp (°C)

Site ID : Bangkok Date: 1-Aug-22
Serial No : (No.32 ) Calibrate By : Pipat
Site Conditions
1760.00 Corrected Pressure (mmHg) : 760.0
t25.0 Temperature (deg K) : 298.0
1 754.5 Corrected Average (mm Hg) : -
: 32.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : coss Calibration Due Date : 19-Nov-22
Calibration Information
Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 £§0.00 Slope: 34.5708
2 9.40 1.538 54.0 54.00 Intercept: 1.0693
3 7.20 1.3486 50.0 50.00 Corr, Coeff: 0.9926
4 5.00 1.122 40.0 40.00
5 3.00 0.859 30.0 30.00 ¢ of Observations: 5
Caiculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope

IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate
IC = corrected chart response
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By == <

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K
Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m{(D)[Sqrt(298/Tav)(Pav/760)]-b)

Approve By

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com » www.tet1995.com






Thai Environmental Technic Limited
USUN madagunadsnlng 3100

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 1-Aug-22

ITEM: Tsp Serial No: (No.41) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature ("C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
AverageTemp (°C) 1 31.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope: 34.8308
2 9.20 1.522 54.0 54.00 Intercept: 0.8400
3 7.20 1.346 50.0 50.00 Corr, Coeff: 0.9926
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqgrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By Y

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K i;p
/7

Pstd = 760 mm Hg Approve By : [t %Gt.l;\ém{/\? -
For subsequent calculation of sampler flow: 7
1/m{(1){Sqrt(298/Tav)(Pav/760)1-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979  admin@tet1995.com e www.tet1995.com






Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 1-Aug-22

ITEM: Tsp Serfal No: (No.28 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) 1 760.00 Corrected Pressure (mm Hg) : 760.0

Temperature ("C) : 25.0 Temperature (deg K) : 298.0

Average Press. (mm Hg) : 7. Corrected Average (mm Hg) : -

Average Temp (°C) : Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99231
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.5708
2 9.40 1.538 54.0 54.00 Intercept: 1.0693
3 7.20 1.346 50.0 50.00 Corr, Coeff: 0.9926
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calcuiations
Qstd = 1/m[Sart(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By < e <

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K -~

Pstd = 760 mm Hg Approve By : __I iy e [P
For subsequent calculation of sampler flow: ’
1/m{(D[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66{0)2373-7979 & admin@tet1995.com ¢ www.tet1995.com






Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 1-Aug-22

ITEM : TSP Serial No: (No.39) Calibrate By : pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corvected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 295.0
Average Press, (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.8 Average Temp: (Deg K) : -

Calibration QOrifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope: 34.8308
2 9.20 1.522 54.0 54.00 Intercept: 0.8400
3 7.20 1.346 50.0 50.00 Corr, Coeff: 0.9526
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
1C =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By < r= ¢

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow: 7

1/m((T)[Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech Site ID : Bangkok Date: 1-Aug-22
ITEM : PM10 Serial No: (No. 31 Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25,0 Temperature (degK) : 298.0
Average Press. (mm Hg) : 7 Corrected Average (mm Hg) ! -
Average Temp (°C) :

Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99231
Model : TE-5025a Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope: 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqart(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By — e —

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K o .0
Pstd = 760 mm Hg Approve By : }’f«fﬁijf*‘” 0
For subsequent calculation of sampler flow: Y
1/m{(DSart(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979  admin@tet1995.com e www.tet1995.com






Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech Site ID : Bangkok Date: 1-Aug-22

ITEM : PM10 Serial No: (No. 18 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) ! 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (*C) : 30.8 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.993321
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {(m3/min) (CFM) (corrected) Linear Regression
1 12.20 1.753 60.0 60.00 Slope: 34.2468
2 9.20 1.522 54.0 54.00 Intercept: 1.6407
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9883
a 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
= calibrator Qstd slope Calibrate By P

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K —

Pstd = 760 mm Hg Approve By : f f.(/;g,g,ﬁ,lf,&* %
For subsequent calculation of sampler flow:

1/m{(DSqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66{0)2373-7979 ¢ admin@tet1995.com ¢ www.tet1995,com
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High Volume TSP&PM-10 Calibration Report

Location : Thail Environmental Tech Site ID : Bangkok Date: 1-Aug-22

ITEM : PM10O Serial No: (No. 19 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 28.9 Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-50252 Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 11.80 1.724 60.0 60.00 Slope : 35.1737
2 9.00 1.505 54.0 54.00 Intercept: 0.8986
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9907
4 4.80 1.099 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sart(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response '
m = calibrator Qstd slope Calibrate By = <

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K -

Pstd = 760 mm Hg Approve By / %a«l’ifff B
For subsequent calculation of sampler flow: 4
1/m{(D[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com « www.tet1995.com






Thai Environmental Technic Limited
YIPN madagunadenIng 3106

High Volume TSP&PM-10 Calibration Report

Q

Location : Thai Environmental Tech Site ID : Bangkok Date: 1-Aug-22
ITEM : PM10O Serial No: (No. 32 Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press, (mmHg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.1 Average Temp: (DegK) : -

Calibration Orifice

Make : Tisct Qstd Slope : 1.99331
Model : TE-5025a Qstd Intercept : -0.00049
Serial# : coes Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : = C

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K >

Pstd = 760 mm Hg Apprgve By : Ie C,{’gjvcéo
For subsequent calculation of sampler flow: v
1/m{(1)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

eeim———————————— S ————— e —— eam————————— A S c i —— i so]

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 = admin@tet1995.com e www.tet1995.com






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

TEL. 0-2717-3000-27 FAX.0-2719-9484

Cert.No.: 22MM27
Page.: 1 of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No.:

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
) Pornthippa Tameyakul

(
(/ ) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

Electronic Balance
Mettler Toledo
AB204
1116392227
TET.LAB.BALO1

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

20 April 2022
22 April 2022

15 °C 1o 40 °C
30 % to 90 %

Uthen Kankawi

Wakw -

Approved Signatory

6 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.

NSC-TISI-TIS17025
CALIBRATION 0008

A 0040784



o Equipment : Electronic Balance Cert.No.: 22MM27
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2204-03690C-16

< Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OBO01 according to direct

‘- measurement method against standard weight.
- Condition of this result of calibration

- 1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date

1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21 3 Feb 2023
¢ 2. This certificate is valid only to the item calibrated on date and place of calibration.

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

':g: 4. This certificate is not certified for any commercial transaction.
: © 5. This certification is traceable to the International System of Unit.

- Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration

Range capacity : 0 g to 210 g Resolution 0.0001 g

"~ Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g9) (+mg) (k)
100 99.9981 +0.0019 0.22 2.00
200 199.9957 +0.0043 0.35 2.00
. After Adjustment :
- 1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00006
200 0.00007

a 1105869



Equipment : Electronic Balance
. Condition As-Received : Used item
" Reference : 2204-03690C-16

Result of calibration

“ 2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.

. The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(g9) (g) (g) (g9) (g)
-0.0003 -0.0003 -0.0003 -0.0004 0.0000
3. Departure from nominal value
i Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (9) (£mg)
Unload 0.0000 0.0000 0.13
0.01 0.0099 +0.0001 0.13
0.1 0.0999 +0.0001 0.13
0.5 0.5000 0.0000 0.13
1 1.0001 -0.0001 0.13
5 5.0001 -0.0001 0.13
10 10.0000 0.0000 0.13
25 24.9998 +0.0002 0.15
50 49.9998 +0.0002 0.15
100 99.9998 +0.0002 0.22
200 199.9997 +0.0003 0.35

Cert.No.: 22MM27
Page: 3 of 3

Front

1
5

Front

ey

Front

Maximum difference between
off-center and central loading

(g9)

Coverage

Factor
(k)
2.09
2.09
2.09
2.09
2.09
2.09
2.09
2.06
2.05
2.00
2.00

0.0003

Note : This instrument was adjusted before calibration by weight of Mettler Toledo F1 200. g S/N.: 11119517

Certificate No.: 21M1956

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-

Math, -

a 1105868






Certificate Cf Analysis
Special Gases Mixture

Customer Details
Name: Address:
1/6 Soi Ramkhamhaernq 145,

saphansoong, Saphansoong, Bangkok

Customer Tag No.:
Thai Environmental Technic Ltd.

10240
Certificate Details
Number: 3367/19 Date of issue: 19-Sep-2019 Expiry date: 18-Sep-2023
Material Details
production Order: 90155812 Material Coce: 608400-5K-44 Cylinder No.: 118310
Gas content: 5.520 M’ Filling prassure: 145.0 bar Valve: (GA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 4001
Laboratory Report
Analytical Result
Component Co:?érnntl:;ion Analysis Result’ éUncertamtyz Method of Analysis® Assay Daté
Sulphur Dioxide 40.0 ppm 41.4 ppm + 10 relative (6) 1-PB-352 10-5ep & 19-5ep-19
in Nitrogen :
Reference Stondard used in Assay
Reference Standard Cylinder number Concentration Expiry date
Sulphur Dioxide 11382356 25.50£0.25 ppm 7-Mar-2021
In Nitrogen
Analytical Instruments used in Assay
Instrument/Make /Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50 FTIR-SO2 10-Sep-2019

Recommend usage condition

Minimum utilization: 5% of actual content or before expire date whichever comes first.
Storage condition: keep in well ventilation and secure area.

Comments

when reordering, please quote the material number

Note:

1. All results expressed in ihis 1epoit are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been performed in

secordance with the £ Sraceabifity Protocal EPA-600/R-12/531 for the Assay and Centification of Gaseous Calibration Standards using procedure G1

2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a covetage faclor k=2, providing a level of confidence of approximately 95%
The measuremant of this matenialis traceable to the SI thiough the reference gas standaid whichis iraceable to Swiss National Standard of Mass of

othes recognised naticnal metrology stitutes.

3. (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Flectrochemical Oxyaen Analyzet, (4) Electrochemical Motsture Analyzer,

(5} Total Hydiocarbon Analyzer, (6) Other - Specified

Sukanya Parinyasoontorn
Signatory for and on behalf of Linde (Thailand) Co., Ltd.

Page 1 of 1
This report shall 1ot be reproduced exceptin full PB-002/F006

1ss:H/2, 01 March 2018

usen auif (Usiinalne) e (UnnBU)

mgsasusTALEs] 0107557000785

Gu 15 voUMEas 19 2/3 Wi 14 NUUUIBUEASIA AU, 6.5 AUINAD
2.0MWwE D.aYNsUs IS 10540 nsAws (66) 2338-6100 nsans (66) 2338-6333
Tsovuoalnss: 105 wi 5 auwalas suekng aiBuINsy 24180

Inséiwrt (66) 38.570-479-93 Insans (66) 38.570-323

Linde (Thailand) Public Company Limited

P Registeation no 0107537000785

15" tloor, Bangna Tawer A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
Bangplee, Samutgrakam 10540, Tel (66)2338-6100 Fax (66) 2338-6333
wellgrow Plant: 105 Moo 5, T.8angsamak, A.Bangpakong, Chachoengsao 24180

Thailand, Yel (66) 38.570-479-93 fax {66) 38.570-323






Analyzer Calibration Report

Thai Environmental Technic Limited
UIEN inaliadunadeylne aina

Calibrate Date :18-Nov-22 Temperature (°C ) 25°C
Analyzer Type 50, Barometer (nmHg) : 758.9
Brand . API Humidity (50£15%): 52.0 %RH
Model : 100 E Dilutor - API M700 S/N 625
Serial Number 1138 (No. 1) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 4.5 0.0 0.0
Span 400.0 372.0 400.0 0.0
Multi Point Calibration
. t Diffe
Ref Value(ppb) ] Analyzer Disp.(ppb) - Qutpu 1, crence -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 95.6 -0.4 0.00 0.40
200.0 198.2 -1.8 -0.01 0.90
400.0 398.8 -1.2 0.00 0.30
Average Diff (%) 0.43
Multi Point Calibration
450.0
400.0 L 0'9;5:91" gc
= 350.0
o /
£ 300.0
g 250.0 ~
& /
5 200.0 :
5 e
2 1500
c /
< 100.0 /u
50.0 -
0.0 @ : ; : : :
0.0 160.0 200.0 300.0 400.0 500.0
Ref Value(ppb) ,
A :
%Qé(/u S T
Calibrate by: ‘ Approved by : [icjachler .
L T

uft lundedi ;00

Tuiieuiid 02/09/15

Thai Environmental Technic Limited

mafiuuresy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax: +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com







Thai Environmental Technic Limited
USHN maladunadelnyg 1nn

Analyzer Calibration Report

Calibrate Date :18-Nov-22 Temperature (°C ) 25°¢C
Analyzer Type 50, Barometer (mmHg) :  759.8
Brand : API Humidity (50£15%): 52.0 %RH
Model - 100 A Dilutor . API M700 S/N 625
Serial Number -856 (No.5) Zero Air APT M701 S/N 1926
Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 7.1 0.0 0.0
Span 400.0 414.0 400.0 0.0
Multi Point Calibration
. t Differ
Ref Value(ppb) ] Analyzer Disp.(ppb) - Output Di - Srenee -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 102.1 2.1 0.02 2.10
200.0 201.8 1.8 0.01 0.90
400.0 399.7 -0.3 0.00 0.08
Average Diff (%) 0.789
Multi Point Calibration
450.0 -
| y=0.9973x+1.44
400.0 - m
! R*=1
= 3500 - e
o /
£ 3000
a )
2 250.0 -
) « /
§ 200.0 e e / ,,,,,,,, -
2 150.0 - n/
@ ,
< 100.0 - /_
50.0 -
0.0 s/ : , :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
\ ) ; Py T2
Calibrate by: N Approved by : liygere '~
Y 7
“

uf lunsadi : 00

Fuiiewid 02/00/15 muiiuuvesy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel: +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com & www.tet1995.com






Thai Environmental Technic Limited
3NN inadiadunadeslnyg ona

Analyzer Calibration Report

Calibrate Date :18-Nov-22 Temperature (°C ) 25°¢C
Analyzer Type SO, Barometer (mmHg) : 759.8
Brand . Thexrmo Humidity (50£15%): 52.0 %RH
Model : 43C Dilutor API M700 S/N 625
Serial Number -43C67091355 (No.7) Zero Air APT M701 S/N 1926
Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 108.0 0.0 0.0
Span 400.0 377.0 400.0 0.0
Multi Point Calibration
. t i
Ref Value(ppb) | Analyzer Disp.(ppb) - Output D1f.'ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 104.0 4.0 0.04 4.00
200.0 202.0 2.0 0.01 1.00
400.0 399.0 -1.0 0.00 0.25
Average Diff (%) 1.34
Multi Point Calibration
y=0.9938x+2.44 _
400.0 R?= 09995
= 350.0
2 /
2 3000
= )
2 250.0
a /
2 1500 -
<
< 1000 - /
50.0 -
00 C ; ‘ , ~ ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)
dns5 T
' I [ 1>
Calibrate by: b} T~ . Approved by : ! *f £y L

C

udlunsaf ; 00 Fufiouiid 02/09/15 mufinuuasy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66{0)2373-7979 e admin@tet1995.com ¢ www.tet1995.com






Analyzer

Thai Environmental Technic Limited
VY3EN matagunadenlng 910

Calibration Report

Calibrate Date :21-Nov-22 Temperature (°C) 25°¢C
Analyzer Type 50, Barometer (mmHg) : 758.9
Brand : Thermo Humidity (50£15 %): 50.0 %$RH
Model . 43C Dilutor : API M700 S/N 625
Serial Number -43C55175302 (No. 8) Zero Alr APT M701 S/N 1926
Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 4.5 0.0 0.0
Span 400.0 357.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Output leference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 98.1 -1.8 -0.02 1.90
200.0 197.0 -3.0 -0.02 1.50
400.0 398.0 -2.0 -0.01 0.50
Average Diff (%) 1.00
Multi Point Calibration
4500 -
y=09948x-0.72
400.0 - T /
= 3500 /
£ 3000
& 250.0 e
a v i
1 0 e —
£ 1500 e
= .
c ] /
< 1000 -
50.0 - /
00 E ; ; , : ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
[ .
Calibrate by: il ’ Approved by : _ ! fyache !
7

udlunsed : 00

Thai Environmental Technic Limited

TuRoulf 02/09/15

ravuuulesy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com = www.tet1995.com







Certificate Of Analsis B

Special Gases Mixture

Casioaner Details

Customsr Tag oo

1/% Sol Remkhamhaeng 45, thet

Saphansoong, Bangkok 10240

Date ofissus 18-Aug-2671 txpiy date 1B-Aug2023
640300-58-44 ABGREISY
1450 bar Yalwe LGABAESS
Speciie sesl Cylinder She: 4Gt

Analylical Result
woiminal . lucied
Concentration Anglysis Qé‘;éi unceita Hethod of Anslysis” Assay Date

0 Goom

&/ Hhodsl

P 1ers Hicglat 1850

2ppm
11 Sppm

19
39
tesstha

(61-PE-352

zeference Stondord used in Assoy

Cylinder numbes
J78E11SG

{ontentiation
5358 0.4 pom

Angiytical fnstruments used in Assoy

Analytical Principle
FHiR-N

Last Multipoint Gl
S-Aug-2021
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Thai Environmental Technic Limited
YSEN matiagunaasying ana

NOx Analyzer Calibration Report

Calibrate Date : 11-Nov-22 Temperature (°C) : 25°C

Analyzer Type @ NOX Barometer (mmHg) : 75%2.8

Brand . API Humidity (5015 %) : 50.0%RH

Model : 200 A Dilutor . RPI M700 S/N 625
Serial Number : 777 (No.25) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas . A00962 SK

Calibration of Span

Supply Gas Ref Value(ppb) Before of Span.(ppb) After of Span. (ppb) % diff of Span
NOx NO NO, NOx NO NO,
Zero 0.0 0.9 0.5 0.4 0.0 0.0 0.0 0.0
Span 400.0 4.2 4.5 ~-3.0 400.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) Output Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff

0.0 0.4 0.4 0.0 0.40 0.001 0.10

100.0 1.1.3 101.1 0.2 1.10 0.011 1.10

200.0 202.5 202.1 0.4 2.10 0.011 1.05

400.0 402.3 401.5 0.8 1.50 0.004 0.38

Average Diff (%) 0.66

Multi Point Calibration
450.0

400.0 y=1.0027x+0.8 _

o
350.0

300.0 -

200.0

/
150.0
100.0 /

50.0 /

0.0 B/

0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

Calibrate by: 1 - Approved by : L go™
/

Analyzer Disp.{ppb)

>

uflunsad : 00 Suieuild 02/09/15 mRuuuvlesy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com o www.tet1995.com






Thai Environmental Technic Limited
YsEn maliagunaasulng a0

NOx Analyzer Calibration Report

Calibrate Date : 12-Nov-22 Temperature (°C ) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 759.8

Brand : API Humidity (50£15 %) : 52.0%RH

Model : 200 A Dilutor . API M700 S/N 625
Serial Number : 1775({No.26) Zero Air - API M701 S/N 1926
Range : 500 ppb Standard gas . ACD962 SK

Calibration of Span

Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
PPy ¢ ®Pb) o T Wo | Nos | Nox NO NO. ’ P
Zero 0.0 1.7 1.1 0.6 0.0 0.0 0.0 .
Span 400.0 392.0 391.0 1.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) y p.(ppb) : Outpl-.ll Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.4 0.0 0.40 0.001 0.10
100.0 89.7 99.6 0.1 -0.40 -0.004 0.40
200.0 198.5 199.2 0.3 -0.80 -0.004 0.40
400.0 399.4 388.1 0.3 -0.90 -0.002 0.22
Average Diff (%) 0.28
Multi Point Calibration
450.0
400.0 ‘ y=0.997x+0.1
o R?=1
= 350.0 - /
) : /
-5 H
2 3000 -
- : /
& 2500 -
5 2000 -
5 _% P
£ 1500 -
c i /
< 1000 - /
500 -
0.0 E . ; :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
AN ; Ko iR
Calibrate by: % {/W - Approved by [/ f?fﬁééﬁ&a [ 3
L 0
udlunadi : 00 Juftouisd 02/00/15 wwnuudady : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com » www.tet1995.com






Thai Environmental Technic Limited
USUN madngunadsnlng a10a

NOx Analyzer Calibration Report

Calibrate Date 12-Nov-22 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.8
Brand API Humidity (5015 %) : 52.0%RH
Model 200 B Dilutor APT M700 S/N 625
Serial Number : 731 (No.28) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas 200562 SK
Calibration of Span
) Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
PPy PP Nox | wo | No, | Nox | No NO, | 7 P
Zero 0.0 3.6 3.1 0.5 6.0 0.0 0.0
Span 400.0 411.0 409.0 20.0 400.0 400.0 0.0 6.0
Multi Point Calibration
Analyzer Disp.(ppb) H
Ref Value(ppb) y. p-(pp : Oum?t Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.3 0.0 0.30 0.001 0.08
100.0 99.1 99.1 0.0 -0.90 -0.009 0.50
200.0 198.6 199.5 6.5 -0.50 -0.003 0.25
400.0 397.0 395.0 2.0 -5.00 -0.013 1.25
Average Diff (%) 0.62
Multi Point Calibration
450.0 - 5
y=0.9872x+0.72
400.0 e~
% 350.0
& 3000
'%.' 250.0
3 ' /
¥ 200.0 /..
= 150.0 /
o
< 100.0
50.0 /
0.0 & . . : ; ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Yl S P B
Calibrate by: /7 /L7 | . Approved by : [y adiey
% 7

ndlundedi ;0o

Thai Environmental Technic Limited
o Tel 1 +66(0)2373-7799(Auto) Fax : +66{0)2373-7979 » admin@tet1995.com ¢ www.tet1995.com

Juiowid 02/09/15 iy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand






NOx Analyzer Calibration Report

Thai Environmental Technic Limited
USEIN maladanadoulng ana

Calibrate Date 18-Nov-22 Temperature (°C ) 25°C
Analyzer Type : NOX Barometer (mmHg) : 752.8
Brand API Humidity (50£15 %) : 52.0%RH
Model . 200 A Dilutor API M700 S/N 625
Serial Number : 542 (No.29) Zero Air API M701 5/N 1926
Range 500 ppb Standard gas AQ039628K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb - % diff of Span
PPy PP T ox T No | No, | Nox | WO NO, ’ P
Zero 0.0 0.8 0.6 0.2 0.0 0.0 0.0 0.0
Span 400.0 391.0 390.0 1.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p-(ppb) : Outth Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.4 0.0 0.40 0.001 0.10
100.0 99.1 98.4 0.7 ~-1.60 -0.016 1.60
200.0 198.6 198.1 0.5 -1.90 -0.010 0.95
400.0 399.7 388.5 1.2 -1.50 ~0.004 0.38
Average Diff (%) 0.97
Multi Point Calibration
450.0
y = 0.9962x - 0.48 .
400.0 w1 A
P LY o T S U
2 ~
£ 2500 /
a
% 200.0
£ 1500 - /
c
< 100.0
50.0
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

7 ) § > )
Calibrate by: gﬁfjj/’/}ﬁf/&/ - Approved by : ? ‘J 2 J'/’ 2 % .

/

i lunsed 0o Fuitoudd 02/09/15 wufuuvlesy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com o www.tet1995.com






THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issuea by : Calibration & Test Section : Meteorclogical Instruments Bursau

Date of Issue 18 August, 2022 Certification No. 296/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard i

Serial No. WEOQ405A32 1D No. No.11

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1005.8 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 842 S/N 91563

. HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.ILS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV {(sensor TR-Q0AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : HQMT’DK

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4333 Sukhumvit, Bangna, Bangkek 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

15 August, 2022

Certification No, 296/22

(B8]

Page : 7 of

Standard HOOK GAGE NQG. 1423 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
mfsec inches H20 | inches H20 | m/s€c m/sec m/sec
1.00 - - - 09 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 20.1 -0.08

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90
180

270

0

90

Calibrated by : H@\ {\re&

Mr. Watcharapol Subwat

Mechanical Engineer




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;\Eﬁ:@
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % iy

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pl
TEL.0-2717-3000-27 FAX.0-2719-9484

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place:
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( /) Malee Butkruea
( ) Saithip Meangmai

Issue Date :

f,///\\\\ |

Cert.No.:

Certificate of Calibration Page.:

pH Meter
Horiba

F-71G
V3B1F8H3
Used ltem

11 July 2022

11 July 2022
2207-02430C-6

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environment Technic Limited)
(25.3 - 25.1) °C

(51.3 - 50.9) %

In - house method :

- CP-OCH2 by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)

Krisda Malee

Wl -

Approved Signatory

19 July 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.

NSC-TiSI-TIS17025
CALIBRATION 0008

X

22CHO409 -
10of 2

A 0042416



Cert. No.: 22CHO409
Page.: 20f 2
Condition of this calibration result
1. Reference Standard Instrument -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 21E3245 07 Oct 2022
2) Digital Thermometer - 130RC112 2172118 16 Nov 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

: The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

2. Certified Reference Materials

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 794120 14 Feb 2024
pH 6.866 CPA chem 754029 28 Jun 2023
pH 9.181 CPA chem 766823 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)

Unit Under Nominal | Standard , Uncertainty of Coverage
. . Actual Reading
Calibration Value Voltage Measurement factor
Input (fmV) k
pH mV mV pH
pH Meter 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
S/N.: V3B1F8H3 7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.188 0.058 2.00
10.000 -177.48 -177.4 10.011 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,9)
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 4.007 164.7 0.0047 2.00
S/N.: 9X7C0540 6.866 6.867 -3.1 0.0084 2.00
9.181 9.182 -130.1 0.014 2.00

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-

Walw -

a 1090861



TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
* 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 =
HSC-TISITIS 7025

TEL.(-2717-3000-29 FAX.0-2719-9484 CALIERATION 0008

Cert.No.: 23MM160
Page.: 10of3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : AB204

Serial No. : 1116392227

ID No. : TET.LAB.BALO1

Submitied by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Location : Balance Room

Received order : - 10 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : 15 °Ct0 40 °C
Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachai

Approved by : % .

Approved Signatory

( yPomthippa Tameyakul
( ¥) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in Tull, except with the prior writtien

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

A 0053464



Cert.No.: 23MM160
Page: 2 of 3

Electronic Balance
Used ltem
2304-01460C-12

Equipment :
Condition As-Received :
Reference :
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No,
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22
2. This certificate is valid only to the item calibrated on date and place of calibration.
* 3. This result of calibration was made on requested at the point specified by customer.
4, This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration

Due date
20 Jan 2024

(g)
100

200

Applied Weight

Standard Deviation
of Reading (g)

0.00007
0.00007

. Range capacity : 0 g to 210 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(9) (9) (9) (£mg) (k)
100 99.9982 +0.0018 0.18 2.00
200 199.9965 +0.0035 0.29 2.00

After Adjustment :

1. Determination of the standard deviation of weighing machine {(n=10)

a 1158499




Equipment : Electronic Balance
Condition As-Received : Used item
Reference : 2304-01460C-12
Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5

(9) (g9) (g9) (g) (9)
-0.0002 -0.0002 -0.0003 -0.0003 -0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g9) (mg)
Unload 0.0000 0.0000 0.14
0.01 0.0100 0.0000 0.14
0.1 0.1001 -0.0001 0.14
0.5 0.5000 0.0000 0.14
1 1.0001 -0.0001 0.14
5.0000 0.0000 0.14
10 9.9999 +0.0001 0.14
25 24.9998 +0.,0002 0.15
50 49,9998 +0.0002 0.16
100 99.9999 +0.0001 0.18
200 200.0000 0.0000 0.29

Cert.No.: 23MM160
Page: 3 of 3

Front

1

Front

%

Front

Maximum difference between
off-center and central loading

(g9)
0.0001

Coverage

Factor

(k)
2.11
2.1
2.1
2.11
2.11
2.11
2.1
2.07
2.05
2.00
2.00

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 %.

a 1158498







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

TEL.0-2717-3000-20  FAX.0-2719-0484

Certificate oyf Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

L.ocation :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

{ ),Pornthippa Tameyakul

( /) Malee Butkruea
() Suwit Imjai

Issue Date :

(31113
R o,
5

0

K

/I

e

N

B NN
ok, IR

NSC-TISLTIS17026
CALIBRATION 0008

Cert. No.: 23TM673
Page: 10of3

BOD Incubator
Accuplus

i250
0408-0115-0008
TET.LAB.BODO0S

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environmental Technic Limited)

10 April 2023
11 April 2023
(26+10)°C
(50 +30) %

Khit Ruttanaprapachai

il

Approved Signatory

25 April 2023

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 0053455



Equipment : BOD Incubator
Condition As-Received: Used ltem
Reference : 2304-01460C-2

Procedure Used :-

Cert. No.:
Page :

23TMB73
20f3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model
1) Data Acquisition 34972A

Serial No.
MY57013711
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the international System of Unit.

. Resuit of Calibration :-
Function of UUC* :

(* ) Without Adjustment
Temperature Source

Fresh air setting : Not Available
i s
A [e) o)
1 o] (ref)
?
H 6 E H/2 8
¢ | Q
5 L /
iz o, Tile b
\ 4 D2 7' b
a

&

Probe installation Details :

a= 10 cm D= 0.48

b= 10 cm W= 0.50

c= 10 cm H= 1.1
Capacity = 0.26

Cert. No.
221.M93

Due Date
02 Jul 2023

Dimension of Chamber :

Environment during calibration
Beginning Finished
Temp. (°C) 25 26
REL.Humid. ( % ) 51 54
AC Supply ( Volt ) 221 221
Position : Ref. Std.
ID No.:
1 18-18RTD-01
2 18-18RTD-02
3 18-18RTD-03
4 ‘ 18-18RTD-04
5 | 18-18RTD-05
6 18-18RTD-06 |
7 18-18RTD-07
8 22-18RTD-08
. 9 (ref.) 18-18RTD-09
m
m
m3

Mady, -

a 1158205



Equipment : BOD Incubator Cert. No.: 23TM673

Condition As-Received : Used ltem Page: 30of 3

Reference : 2304-01460C-2

Result of Calibration :- (*) Without Adjustment

Function of UUC*: Temperature Source

- Fresh air setting : Not Available

Calibration| UUGC* uuc* Temperature Temperature Qverall {Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) () | (¢) (£°C) () (°c) k
20.0 19.8 19.7 0.54 0.37 1.1 2

Calibration Measured Temperature ( °C ) .

. — Uncertainty

Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref)) (£°C)
20.0 20.121 | 20.227 | 19.983 | 20.098 | 19.992 | 19.953 | 19.936 | 19.914 | 20.048 0.72

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

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

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

-000-

ol

a 1158204






YSTEM (

CALIBRATION AND
DHAENSIOHAL MEASUREMENT
ACT - 2050

Certificate of Calibration

Certificate Number : SPR22120284-1 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Sol Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name 1 Conductivity Meter
Manufacturer : Horiba

Model o LAQUAact-EC120
Serial Number . DB7J0013

ID. Number - No.7

Environmental Conditions

Ambient Temperature :23°CT 2°C Received Date . 16 Dec 2022

Relative Humidity : 50% t15% Calibration Date . 20 Dec 2022

Location of Calibration : In-Lab Recommend Due Date » 20 Dec 2023

Calibration Procedure : SP-CPC-04-02, Date of Issue . 21 Dec 2022
SP-CPT-04-13

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the resulis
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Witthawat Jansuwan Approved by @ﬁ‘/

Calibration Officer { Mr.Worapong Sinthusopa )

Autherized Signatory

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( TH

o /"\ - PP e
T~ ACCREDITED
“ /,/_\\ ¥ BT
KOTAAEN CALIBRATION AND
th DIMENSIONAL MEASUREMENT
ACT- 2050

Certificate Number

Calibration Report

SPR22120284-1 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Conductivity Standard 84 uS/cm CS84M0OS.LS Lot No.800641 61249325 07 Mar 2023
Conductivity Standard 1413 uS/cm CS1413M0OS.LS Lot No.800642 61249394 10 Feb 2023
Conductivity Standard 12880 uS/cm CS1288P18.L5 Lot No.800643 61241244 07 Mar 2023
Humidity Chamber TH-80S N/A SPR22010401-8 | 05 Mar 2023
THERMO-HYGROMETER 5020A A47046 QR22-0191 02 Feb 2023

Traceability
This certification is traceable to the International System of Unit maintained at :
C.P.A. Chem - ANAB#AT-1836 (ISO/IEC 17025:2017) and ANAB#AR-1835 (ISO/IEC

17034:2016)
SP Metrology - SP Metrology system (Thailand) Co.Lid.
Quality Reborn Cao., Ltd

SP-FM-04-15 rev.0



Certificate No. :

SPR22120284-1

Conductivity Measurement @ 25 °C

Result of Calibration

4
4,/“!

NN ST
M CALIBRATION AND

ACCREDITED.,
ST

DEAENSIONAL MEASUREIENT
ACT - 2080

Page : 3 of 3

Standard uuc Error Uncertainty
Solution Reading (+)
84 uS/cm 83.64 uS/cm -0.36 yS/cm 0.80 uS/cm
1413 uS/cm 1413 pS/cm 0 uS/cm 8.2 uS/cm
12.88 mS/cm 12.52 mS/cm -0.36 mS/cm 0.075 mS/cm
Temperature Measurement Unit: C
Standard uuc Error Uncertainty
Value Reading (+)
25.0 24.8 -0.2 0.50

Note:

The result of calibration was found accurate as show on date and place of calibration only.

Measurement Uncertainty

This Certificate is not certified for any commercial transaction.

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying

— End of Certificate -

SP-FM-04~15 REV.Q

the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95 %






Perkin: o

For the Betier

WO0-01865289/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000
Customer : 135 mafinFunadoslng Date Tested: October 4, 2022
4 Recommendation Recertification .
Address 1 1/6 %085 1UANNS 145 Period 6 Months
UUNTSWIUFY 1UATSWIUEY Recertification Due: April 4, 2023
NTUNWUTIUAT 10240 Date Last Certified: April 5, 2022
User Name: Khun Nattapong Visit Number: 20f2
Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203
Fax: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
OPTIMA 8000 078N1310024C
S10
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION
IPV Methods
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Mixed standard 1/10 N069-1579 May 30, 2023
Mixed standard 1/100 N930-0221 November 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3

Page 10f4

Perkinkler Ltd. 280 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



WO-01865299/2022

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : October 4, 2022

. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

oo
R

B. Inspect and replace as necessary, all torch components including the RF caoil.

o
~

HHEBHEB
x N

C. Inspect all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator settings.

o
~

E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

. OPTICAL CHECKS
A. Inspect and clean all optical components.

B. As regiured, check and replace all purgebfilters.

~

HHE
~HA

C. Recheck optical alignment.
. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

HiH
A=A

B. Flush out the chiller every six months.

. PERFORMANCE CHECKS

-~

A. Torch View Alignment.

HiB
Py

B. Wavelength Calibration.

Page 2 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



MAINTENANCE REPORT AND TEST CERTIFICATE

WO-01865299/2022

OPTIMA 8000
SERIAL NUMBER : 078N1310024C DATE TESTED : October 4, 2022

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.008 0.00726

Ni 231.604 nm <0.011 0.00833

Ni 341.476 nm <0.015 0.01232
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01577
Precision

Zn 206.200 nm % RSD <1.0 0.18

Mg 280.271 nm % RSD <1.0 0.46

Mg 285.213 nm % RSD <1.0 0.42

Ba 455.403 nm % RSD <1.0 0.06
Detection Limits : Axial As 193.696 nm 3(SD) ppb 3.11

Se 196.026 nm 3(SD) ppb 4.14

TI  190.801 nm 3(SD) ppb 2.27

Pb 220.353 nm 3(SD) ppb 0.96
Detection L.imits : Radial As 193.696 nm 3(SD) ppb 8.84

Zn 213.857 nm 3(SD) ppb 0.13

Mn 257.610 nm 3(SD) ppb 0.01

La 379.478 nm 3(SD) ppb 0.93

Ba 455.403 nm 3(SD) ppb 0.04

Ba 453.408 nm 3(SD) ppb 0.12
BEC : Axial (IB X 1000)/(IS-IB) Mn 257.610 nm < 30 ppb 15.70
BEC : Radial (1B X 1000)/(1S-IB) Mn 257.610 nm <30 ppb 9.01

Page 3 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkek 10310, Thailand



WO0-01865299/2022

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : October 4, 2022

Remarks :
Commissioning follow as commissioning performance sheets,

This is to certify that the above tests have been perfomed and the configuration tested

meets
l:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service DepartmeptPerkinElmer Ltd.
—_ o
SWHs S A

( iphan Promlumda )

Authorized Representative :

Service Engineer

Page 4 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



Method: DLRL-Cal Page 1 Date: 4/10/2565 12:43:40

Align View XY Axial for analyte Mn 257.610

X~position Y-position Intensity
-2.0 15.0 5118763.8
-1.6 15.0 6802430.3
~-1.2 15.0 7998705.3
-0.8 15.0 8921036.6
~-0.4 15.0 9415249.2

0.0 15.0 9145188.2
0.4 15.0 8561448.2
0.8 15.0 7372556.4
1.2 15.0 5801066.7
1.6 15.0 4360683.6
2.0 15.0 3277941.3
-0.4 10.0 178360.5
-0.4 10.5 270096.8
~0.4 11.0 524775.4
~0.4 11.5 1099741 .4
-0.4 12.0 1847168.2
~-0.4 12.5 3092168.0
~0.4 13.0 4482627.5
~0.4 13.5 6341583.3
~-0.4 14.0 7903988.8
~-0.4 14.5 8846944.2
-0.4 15.0 9553876.8
-0.4 15.5 9348844.1
~-0.4 16.0 9062049.4
-0.4 16.5 78985237.2
-0.4 17.0 6093533.7
-0.4 17.5 4782901.6
-0.4 18.0 3580353.9
-0.4 18.5 2452502.1
~0.4 19.0 1400321.1
~-0.4 19.5 798140.5
-0.4 20.0 420183.9
-1.2 15.0 8553343.7
~0.8 15.0 9414538.4
-0.4 15.0 9524088.0
0.0 15.0 9441307.0
0.4 15.0 8738064.4
-0.4 13.0 4961231.7
-0.4 13.5 6475100.6
-0.4 14.0 8079437.3
~0.4 14.5 9298868.4
~0.4 15.0 9727764.3
-0.4 15.5 9697873.4
-0.4 16.0 8856220.3
~-0.4 16.5 7870834.5
.4 0 2

17. 6288498.

4/10/2565 12:38:01 aligned for analyte Mn 257.610
X viewing position set to ~0.4 mm having Peak intensity 9727764.3 for Axial viewing
Y viewing position set to 15.0 mm having Peak intensity 9727764.3 for Axial viewing

Align View X Radial for analyte Mn 257.610

X~-position Y-position Intensity
-7.0 15.0 8334.0
-6.5 15.0 11264.2
-6.0 15.0 16657.9
-5.5 15.0 26028.0
-5.0 15.0 43856.5
-4.5 15.0 74460.2
-4.0 15.0 127306.9
-3.5 15.0 182637.1
-3.0 15.0 243830.8
~2.5 15.0 382351.9
-2.0 15.0 597689.9
-1.5 15.0 874758.9
-1.0 15.0 1163200.5
-0.5 15.0 1333747.2

0.0 15.0 1412726.3
0.5 15.0 1363321.5
1.0 15.0 1228529.7



Method: DLRL-Cal Page 2 Date: 4/10/2565 12:43:40

1.5 15.0 1009252.5
2.0 15.0 762103.9
2.5 15.0 679846.2
3.0 15.0 616511.7
3.5 15.0 449873.5
2.0 15.0 285408.6
4.5 15.0 190949.1
5.0 15.0 109896.6
5.5 15.0 56963.5
6.0 15.0 32251.4
6.5 15.0 22416.7
7.0 15.0 16775.4

4/10/2565 12:41:55 aligned for analyte Mn 257.610
X viewing position set to 0.0 mm having Peak intensity 1412726.3 for Radial viewing




Method: DLRL~Cal Page 1 Date: 4/10/2565 13:11:36
Reﬁrocessing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results PM4OCT22
Results
Results

Results

Data Set (original):
Library
Data Set (reprocessed):
Library (reprocessed):

(original): C:\Users\Public\PerkinElmer\IPV\PM.mdb

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Logged In Analyst (Original)
Initial Sample Wt:
Dilution:

Wash Time:

TET

Autosampler Location:
Date Collected: 4/10/2565 13:03:09
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 180.801 ~-188.5 {0.00] ng/L
As 193.696 172.3 [0.00] ng/L
Se 196.026 118.8 [0.00] ng/L
Pb 220.353 780.8 [0.00] ng/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 4/10/2565 13:08:25
Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL~Standard
Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: DL-Standard
Mean Corrected Calib
Analyte Intensity sStd.Dev. RSD Conc. Units
T1 190.801 27521.6 [1000] ng/L
As 193.696 25398.0 [1000) npg/L
Se 196.026 7470.8 [500] ng/L
Pb 220.353 56586.9 {5001 ng/L
Calibration Summary
Analyte Stds. Eguation Intercept Slope Curvature Corr. Coef. Reslope
Tl 190.801 1 Lin, Calc Int 0.0 27.52 0.00000 1.000000
As 193.696 1 Lin, Calc Int 0.0 25.40 0.00000 1.000000
Se 196.026 1 Lin, Calc Int 0.0 14.94 0.00000 1.000000
Pb 220.353 1 Lin, Calc Int 0.0 113.2 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDIL~XL (2% HNO3) Date Collected: 4/10/2565 13:04:56
Analyst: ) Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) TET

Initial Sample Wt:
Dilution: 3%
Wash Time:

Initial Sample Vol:
Sample Prep Vol:



Method: DLRL-Cal Page 2 Date: 4/10/2565 13:11:36
NebulizereParameters: IDL~XL (2% HNO3)
Analyte Back Pressure Flow
All 188.0 kPa 0.55 L/min
Mean Data: IDL-XL (2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
T1 190.801 10.2 0 ng/L 0.76 1 pg/L 2.27 204.66%
As 193.696 -32.9 -1 ng/L 1.04 -4 ng/L 3.11 80.03%
Se 196.026 -47.2 -3 pg/L 1.38 -9 ng/L 4.14 43.71%
Pb 220.353 132.2 1 ng/L 0.32 4 ng/L 0.96 27.41%
Method Loaded
Method Name: DLRL-Cal Method Last Saved: 5/4/2565 10:59:28
IEC File: MSF File:
Method Description: C8000-Calibration for later test
Sequence No.: 1 Autosampler Location:
Sample ID: Calib Blank 1 Date Collected: 4/10/2565 12:54:37
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:22
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 188.0 kpPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 45.2 [0.00] mg/L
Zn 213.857 5597.0 [0.00) mg/L
Mn 257.610 3627.2 [0.00] mg/L
La 379.478 798.1 [0.00] mg/L
Ba 455.403 7460.0 [0.00] mg/L
Ba 493.408 8076.4 [0.00] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 4/10/2565 12:45:45
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 186.0 kPa 0.55 L/min
Mean Data: Calib Std 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 15741.9 [5.0] mg/L
Zn 213.857 160791.5 [1.0] mg/L
Mn 257.610 1661581.1 [{1.0] mg/L
La 379.478 338793.3 [1.0] mg/L
Ba 455.403 810942.9 [0.1] mg/L
Ba 493.408 622557.7 [0.1] mg/L
Calibration Summary
Analyte Stds. Egquation Intercept Slope Curvature Corr. Coef. Reslope



Method: DLRL-Cal Page 3 Date: 4/10/2565 13:11:37
As 193.696 1 Lin, Calc Int 0.0 3148 0.00000 1.000000
Zn 213.857 1 Lin, Calc Int 0.0 160800 0.00000 1.0600000
Mn 257.610 1 Lin, Calc Int 0.0 1662000 0.00000 1.000000
La 379.478 1 Lin, Calc Int 0.0 338800 0.00000 1.000000
Ba 455.403 1 Lin, Calc Int 0.0 8108000 0.00000 1.000000
Ba 493.408 1 Lin, Calc Int 0.0 6226000 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL-RL (2% HNO3) Date Collected: 4/10/2565 12:57:21
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IDL~RL (2% HNO3)
Analyte Back Pressure Flow
All 187.0 kPa 0.55 L/min
Mean Data: IDL~RL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 -45.8 ~0.0 mg/L 0.00 -43.6 pg/L 8.84 20.25%
Zn 213.857 -4719.6 ~0.0 mg/L 0.00 -88.1 pg/L 0.13 0.15%
Mn 257.610 -3285.9 -0.0 mg/L 0.00 -5.9 pg/L 0.01 0.12%
La 379.478 -316.6 ~-0.0 mg/L 0.00 -2.8 pg/L 0.93 33.34%
Ba 455.403 ~6917.2 -0.0 mg/L 0.00 -2.6 ng/L 0.04 1.39%
Ba 493.408 -5645.3 -0.0 mg/L 0.00 -2.7 ng/L 0.12 4.36%



Method: DLXL-Cal Page 1 Date: 4/10/2565 13:11:01
Reﬁrocessing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results Data Set (original): PM40OCT22
Results Library
Results Data Set (reprocessed):

Results Library (reprocessed):

(original): C:\Users\Public\PerkinElmer\IPV\PM.ndb

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Logged In Analyst (Original)
Initial Sample Wt:
Dilution:

Wash Time:

TET

Autosampler Location:
Date Collected: 4/10/2565 13:03:09
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: Calib Blank 1

Initial Sample Wt:
Dilution: 3X
Wash Time:

Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 190.801 -188.5 [0.00] pg/L
As 193.696 172.3 [0.00] pg/L
Se 196.026 118.8 [0.00] ng/L
Pb 220,353 780.8 [0.00] pg/L
Sequence No.: 2 Autosampler Location:
Sample ID: DIL-Standard Date Collected: 4/10/2565 13:08:25
.Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: DL-Standard
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 190.801 27521.6 [1000] pg/L
As 193.696 25398.0 [1000] pg/L
Se 196.026 7470.8 [500] pg/L
Pb 220.353 56586.9 [500] npg/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
T1 190.801 1 Lin, Calc Int 0.0 27.52 0.00000 1.0060000
As 193.696 1 Lin, Calc Int 0.0 25.40 0.00000 1.000000
Se 196.026 1 Lin, Calc Int 0.0 14.94 0.00000 1.000000
Pb 220.353 1 Lin, Calc Int 0.0 113.2 0.00000 1.000000
Sequence No.: 3 Auntosampler Location:
Sample ID: IDL-XL (2% HNO3) Date Collected: 4/10/2565 13:04:56
Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) TET

Initial Sample Vol:
Sample Prep Vol:



Method: DLXL~-Cal Date: 4/10/2565 13:11:01
Nebulizer Parameters: IDL-XL (2% HNO3)
Ana'lyte Back Pressure Flow
All 188.0 kPa 0.55 L/min
Mean Data: IDL~XL (2% HNO3)

Mean Corrected Calib Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
T1 190.801 10.2 0 ng/L 0.76 1 pg/L 2.27 204.66%
As 193.696 -32.9 -1 pg/L 1.04 -4 ng/L 3.11 80.03%
Se 196.026 -47.2 -3 pg/L 1.38 -9 ng/L 4.14 43.71%
Pb 220.353 132.2 1 ug/L 0.32 4 pg/L 0.96 27.41%



Method: MnBEC Page 1 Date: 4/10/2565 13:11:59

Method Loaded

Method Name: MnBEC Method Last Saved: 15/10/2563 10:51:07
IEC File: MSF File:

Method Description: C8000-XL and RL-Spec <or = 30 pg/L,Attn:Spec<or= 50pg/L

Sequence No.: 1 Autosampler Location:

Sample ID: IB (2% HNO3) Date Collected: 4/10/2565 13:02:02

Analyst: Data Type: Reprocessed on 4/10/2565 13:11:50
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IB (2% HNO3)
Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min

Mean Data: IB (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 179923.9
Mn 257 RN 22857.4
Sequence No.: 2 Autosampler Location:
Sample ID: IS (N069-1579/10 Date Collected: 4/10/2565 12:47:14
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:50
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IS (N069-1579/10
Analyte Back Pressure Flow
All 187.0 kPa 0.55 L/min

Mean Data: IS (N069-1579/10

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Cone. Units Std.Dev. RSD
Mn 257 XN 11640650.3

Mn 257 RN 1784946.6



Method: Resolution
Result: PM40CT22

Spectra

Sample ID: Res (N0639-1578/10)

As 123.686-Res Rep: 3{Ni 231.604-Res Rep: 3
43k ] 230k
1] S— ; | 0 i
{ H
193.696 231.604
Intensity: 26068.5 Intensity: 19387€.3
Conc: Conc:
i 2
Ni 341.476-Res Rep: 3{Ba 455.403-Res Rep: 1
230k T 3M
N N I // N [ .............. -
t |
|
0, 0 l
{ {
341.476 455.403
Intensity: 1322253 Intensity: 2785464.7
Conc: Conc:
3 4
Page 1 WinlL.ab

4/10/2565 12:54:00
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Method: Precision
Resulf: PM40OCT22

Spectra

Sample ID: RSD STD (N069-1579/10)

Zn 206.200 Rep: 3{Mg 280.271 Rep: 3
240k 1M
0 | 0 |
{ i
206.200 280.271
Intensity: 533788.6 Intensity: 3175228.1
Conc: Conc:
1 2
Mg 285.213 Rep: 3iBa 455.403 Rep: 3
81k 3M
| /
l et o
0 0
i i
285.213 455.403
Intensity: 183857.4 Intensity: 7177474.6
Conc: Conc:
3 4
4/10/2565 12:52:00 Page 1 WinLab



Method: Precision
Result: PM40CT22

Spectra

Sample ID: RSD STD (N068-1579/10)

Zn 206.200 Rep: 3iMg 280.271 Rep: 3
240k 1M
0 ! 0 1
] ! N '
{ |
208.200 280.271
Intensity: 533798.6 Intensity: 3175228.1
Conc: Conc:
i 2
Mg 285.213 Rep: 3:Ba 455.403 Rep: 3
81k 3M
A
s R -
0 0
L i
285.213 455.403
Intensity: 183857.4 Intensity: 7177474.6
Conc: Conc:

3 4
4/10/2565 12:52:00 Page 1 WinLab



Method: Precision Page 1 Date: 4/10/2565 12:51:50

v

Method Loaded

Method Name: Precision Method Last Saved: 3/5/2554 12:31:51
IEC File: MSF File:

Method Description: C8000 -N=10- 1.0% RSD

Sequence No.: 4 Autosampler Location:

Sample ID: RSD STD (N069-1579/10) Date Collected: 4/10/2565 12:48:28
Analyst: Data Type: Original’

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: RSD STD (N069-1579/10)
Analyte Back Pressure Flow
All 187.0 kPa 0.55 L/min

Mean Data: RSD STD (N069-1578/10)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.
Zn 206.200 532964.1 953.06
Mg 280.271 3182498.0 14602.29
Mg 285.213 184385.3 774.20

Ba 455.403 7181766.3 4330.85

[ 2N o 3 o R o]

RSD
.18%
L46%
.42%
.06%



PerkinElms

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Numbern  N0891579
Description: Multi-Flement Standard
Matrix: 2% HNO;

Lot Number: 57.024CRX1 Certification Date: NOV — = 2021

Expiration Date: M‘QY 3 3 2923

* instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SR Analyte Labeled Measured SRM
As 50.0pgimk 50,1 pgfmb 3103a” Ni 10.0 pg/ml 10.0 pg/ml 3136*
K 500ugiml. 503 pg/ml 31412 Sr 10.0 pg/mb 10.0 pofmb 31563a*
La 10.0 yg/mbl. 10.0 pgfmb 3127a* Zn 10.0 ug/mb 10.0 pg/mb. 3168a*
Li 10.0ug/mL 10.0 pgfmb 3129a" Ba 1.00 pg/ml 1.01 pg/mb 3104a"
M 10.0ug/mL 101 pg/mb 3132* Mg 1.00 pg/mL 1.01 pg/mb 3131a*

* . indicates NIST SRM 4 ~ indicates CRM (when NIST SRM is not available)
Reference Mulli: Lot# 2-B4MJ, 3-188MJ, 4-38MJ

Refer to side 2 for detalls of certification.

Balances are caliprated with weight sefs traceable 1o NIST.
We gusrartes that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and aocurale o 20.5% of cerlified
concentration untll the explration date. provided the standards are kept tightly capped and stored under norrng laboratory
conditfors. THis value is the sum of sumulative errors assoclated with the analylics) determinatipns, pipetting. and diluting to final
volume, For these solufions we (se high purity atids, A8TM Typé | water {48 megohm double delorized), and leached, friple-fing
ed hotiles. All glassware used is class A

Centifying Officer; X‘f " &'531{4/{/)

PerkinBlmer, Ing,

0.8.4, Tek: 1-202-625-4600
4,84, ol e PEUG-7 824000

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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Certificate of Analysis

PerkinElmer Number: N9300221
Description: instrument Calibration Standard 4

Matrix: 5% HNOs
Certification Date: %‘45"\‘{ - 2322

Lot Number: 58-16OCRY1
Expiration Date: &GV 3 8 ZBQ§

* instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 ugfml 98.8 pohml. 3103a* Pb 50.0 ug/mbL 49.9 pgfmb. 3128*
T 100 pg/ml 98.4 pgfml. 3158* Se 50.0 pgimb 48.8 pgiml 3148

Cd 50.0 yg/mk 50.0 pg/ml 3108°
» « indicates NIST SRM 1 - indicates CRM (when NiST SRM is not availabie)
Reference Mulli: Lot 57-186CR,1-177YJ, 54-134CR

Refer to side 2 for details of certification.

Balances are calibrated with vieight sets racesble to MIBT.
We guaraniee that our PerkinBlmer TraQ Atemic Spectroscepy Standards are stable and accursle fo $0.5% of cerified
concentration until the sxpiration date, provided the sténdards are kept tighily Capped and stored under normal laboratory
condiions, This valus is the surh of curhulative srrors associated with the analytival determinalibns, pipeting, and diluling to final
volume. For these solutions we uge high purily scids, ASTM Type | water {18 megohm double dsionized), and jzached, tiple-rins
2 boitles, All glasswars used is class A,

Ceriifying Officer: ? % {?&3"5‘2{‘7’(/7

#.8.5 10k 1-203-825-4600
0.8.5, Toll Fras; xgﬁéﬁ*’?ﬁﬁéiﬁﬁﬁ

M

Visit wew. perkinelmer.com/lasoffices for a complete listing of our global offices,



Equipment :
Manufacturer :

Model :

Serial No. :
ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :
Calibration Procedure:

Calibrated by :

Approved by :

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

Issue Date ;

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7y

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27 FAX.0-2719-9484

L NN
NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 22CHO625
Page.: 10f3

Certificate of Calibration

Spectrophotometer
PerkinElmer
Lambda 365

365K9042903

Used ltem

01 November 2022
01 November 2022
2211-00010C-5

Thai Environmentai Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environment Technic Limited)

(24.9 -244)°C (On-Site)

(54 -52)% (On-Site)

In - house method

CP-OCH4 based on ASTM E 275-01

Uthen Kankawi

WMaly -

Approved Signatory

10 November 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

1. Reference Standard Material :

Material
1. Absorbance Standard set
2. Wavelength Standard set
3. Wavelength Standard set
4. Stray Light Standard set

Cert. No.: 22CHO625

Page: 2 of3
Serial No. Certificate No. Due date
39130 106269 10 Oct 2024
29829 94776 02 Sep 2023
29829 04777 02 Sep 2023
32629 9112980 03 Aug 2024

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

3. This certificate is traceable to the International System of Unit maintained at :
- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
~ National Institute of Standards and Technology (NIST), The United States of America

4, Spectral BandWidth :

Scan Speed :

1
30

nm

nm/mirr

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

{nm) {nm) (i'nm)‘ k

418.53 418.32 0.12 2.00
536.52 536.61 0.12 2.00
638.00 637.96 0.12 2.00
684.50 684.48 0.12 2.00
879.41 879.39 0.12 2.00

21134411



Cert. No.: 22CH0625

Page: 30of3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of | Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) {*Abs) k
Zero 0.0000 0.0028 2.00
0.5796 0.5788 0.0028 2.00
420.0
0.7105 0.7085 0.0028 2.00
1.0186 1.0179 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5281 0.5258 0.0028 2.00
546.1
0.6962 0.6945 0.0028 2.00
0.9984 0.9956 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5699 0.5684 0.0028 2.00
635.0
0.7606 0.7590 0.0028 2.00
1.0927 1.0904 0.0028 2.00
Stray Light
* Straylight at
Readingat  280.05nm % 0.11 nm
280.05 nm + 0.11 nm
Abs 2.0728
%T 0.8299
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer
- Cut-off wavelength of stray light reference material (Potassium lodide) at wavelength 280.05 nm = 0.11 nm

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 280.05 nm = 0.11 nm
- * . Not NSC-ONSC Accredited

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

-000-

Wb,

al1134410






TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CALIBRATION AND TESTING EQUIPMENT SERVICES

53474 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-24

FAX.0-2719-9484

Cert.No
Certificate of Calibration Page
Equipment : Turbidity Meter
Manufacturer : Thermo Scientific
Model : EUTECH TN-100
Serial No. : 2655003
ID. No. : -
Condition As-Received: Used ltem

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
{ ) Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

27 Qctober 2022
31 October 2022
2210-0875WSC-3

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung, Bangkok 10240

(256 £ 2.5) °C

(50 + 20) %

In - house method : CP-CH11
based on direct measurement by
using Formazin standard solution

Walalak Sirithean

Waly, -

Approved Signatory

1 November 2022

The Uncertainties are for a confidence probability of appreximately 95%.

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

approval of the head of Calibration and Testing Equipment Services.

.. 22CH1490
L tof2

A 0009938



Cert.No.: 22CH1490

Page.: 20f 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (S unit) through
Technology Promotion Association (Thailand-Japan).
Instrumentis Serial No. 1D No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 22H1313 12 June 2023
2) Electronic Balance B134206712 140RC007 22MM181 22 Feb 2023
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No, Assay
1) Hexamethylenetetramine HIMEDIA 0000483947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Calibration result

Performing three - Formazin suspension standard curve by using 20,100,800 NTU
Turbidity Meter Serial Number : 2655003

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
{ NTU) {NTU) (£ NTU) k
0.1 0.18 - 0.026 2.086
20 20.1 0.39 2.00
100 100 0.74 2.00
800 799 2.1 2.00
Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

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-

Waly, .

a 1133333



Certificate of Calibration

Certificate Number L SPR22020183-2 Page: 1 0of 3

Customer . Thal Environmental Technic Limited.
1/6 Sol Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan

Sung, Bangkok 10240, Thailand.

Equipment Name : DO Meter
Manufacturer * Horiba

Model : LAQUAact-DO110
Serial Number © DC7D000S

ID. Number o No. 11

Environmental Conditions

Ambient Temperature ©23°C T 2°C Received Date © 11 Feb 2022
Relative Humidity ©50% T159% Calibration Date 14 Feb 2022
Location of Calibration : In-Lab Recommend Due Date 14 Feb 2023
Calibration Procedure . In-House Method Date of Issue : 15 Feb 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used o perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only 1o the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results mests their neads.

Ali calibrations are performed within manufacture's specifications. The calibration ceriificate shall not be

reproduced except in fullwithout written approval of SP Metrology System {Thailand).

Calibrated by © Mr.Sarawut Khitmai Approved by @/

Calibration Officer { MrWorapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



Calibration Report

Certificate Number : SPR22020183-2

Reference Standards

Page :2 of 3

Equipment Name Model Serial No. Certiificate No. | Due. Date
Zero Oxygen Solution HI7040L Lot. 80066/21 22F11 22 Jun 2026
Oxygen, Carbon monoxide énd TRM-E-3100 N/A CG-0150-21 15 Nov 2028
Electronic Balance ME235S8 22314692 SPR21070480-1 | 03 Aug 2022

Traceability

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

HANNA - Hanna Instruments (Thailand) Ltd.

NIMT - The National Institute of Metrology, Thailand.

SP Metrology - SP Metrology system (Thailand) Co.Lid.

SP-FM-04-15 rev.0
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Result of Calibration

Certificate No.: SPR22020183-2 Page : 3 0of 3
Function © Dissolved Oxygen Permanance Test Unit - ppm
Actual Uncertainty
Range {(ppm) UUC. Reading Error
Standard ()
0.00 0.00 0.00 0.13
0-40
8.30 8.22 -0.08 .13
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%

- End of Certificate -

SP-FM~-04-15 REV.0






FSR 1492

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Customer : usiv wmafindvwasdauing Date Tested: 3-60.A.-65
AR Recommendation Recertification

Address :  1/6 afagsruaiig 145, Period 6 Months
waANREWIUEY, Lunsznwiugy, Recertification Due: 2-134.£1.-66
A9t 10240 TH Date Last Certified: 4-131.21,-65

User Name: qai Andidnd taseu Visit Number: 20f2

Phone: 02-3737799 TH ONE SOURCE Phone:  081-7316733

E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com

ketsarin.c@tet1995.com

CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050110503 AA WinlLab 3.2

TEST STANDARD USED PART NUMBER
Copper N9300183

Filter 0.2 % MGO0-057

Page 1 of 4

TH ONE SOURCE Co.,Lid. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand



AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1492

SERIAL NUMBER 04050110503 DATE TESTED 3-6.A.-65
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2,HCL beam adjust (if necessary)
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system ( safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdc +0.2 Vdc +5.02 Vde
+11.50 Vdc + 0.2 Vdc +11.48 Vdc
+15.00 Vdc + 1.0 Vdc +14.99 Vdc
-15.00 Vdc 1.0 Vdc -15.08 Vdc
+35.00 Vdc + 3.0 Vdc +35.13 Vdc
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.74 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.12 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.67 nm.
Page 2 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawal, A.Lam Luk Ka, Pathum Thani 12150, Thailand




FSR 1492

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 3-6./.-65
5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.173 Abs.

B. AA Baseline noise test with Copper (324.8 nm)

Integration time = 0.5 seconds
Replicates = 99 times
Standard Deviation < 0.001 0.000

C. Flame sensitivity with Copper (324.8nm)
(5 mg/L Cu Standard a read time of 10 seconds

10 replicates, standard burner)

Stainless steel nebulizer >0.25 0.285 Abs.
%RSD <0.3 0.14 %
Page 3 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand



FSR 1492

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

A

SERIAL NUMBER 04050110503 DATE TESTED 3-601.A.-65

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
D does not mest

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand
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— NSC-TISI-TIS 17025
FUTIETR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Regquest No. 21-65/0237 MTC No. EEL. BP. 47/0165

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkok, 10240, Thailand.
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 : Ambient Environment

Description : Sound Calibrator Temperature (23 +3)°C
Manufacturer : Tenmars Relative Humidity :(50+ 15) %

Model : TM-100 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 181203570

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 34401 A 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.

Drate of Receipt : 13 Jan. 2022
Date of Calibration 1 26 Jan. 2022 1/ 3@/

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 pu 3 Tambon Khlong Ha, Amphos Khlong Luang. Soi 1€ Bangpoo Industriat Estate. Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurnthani 12120, Thailand Arnphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websitenwww.tistr.or.th E-mail : mic@tistrorth E-mail : sumalee@tistrorth




FITISTR

»
NSC-TISI-TIS 17025
CALIBRATION 0037

Request No. 21-65/0237

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

1. Sound Pressure Level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 47/0165

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

Nominal Output of Unit Under Test = 94 dB re 20}tPa at 1000 Hz
Acoustic Qutput in dB re 20)iPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.50 0.50 +0.10 +0.75dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
172 inch Bruel&Kjaer 4180 989.4 -10.6 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 245 + (.60 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration

26 Jan. 2022

2/3@/

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 Tarnbon Khlong Ha, Amphoe Khiong Luang,
Changwat Pathurathani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. {66) 0 2577 9009

E-mail : rumpai@tistr.or.th Websitenwww tistr.orth

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road,

Amphoe Muang. Changwat Samutprakan 10280, Thailand

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

FM.BL.MTC.002 Rev.4
Office
196 Phahonyothin Road, Chatuchak, Bangkok 109200,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th
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NSC-TISK-TIS 17025
FITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0237 MTC Neo. EEL. BP. 47/0165
Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz
Acoustic Qutput in dB re 20[iPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressuie Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&XKjaer 4180 114.28 0.28 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 984.9 -15.1 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.58 +0.60 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by #¥

(Mr.Weerachai Deechaiyae) Z Juaypa)

Electrical a%%ie%%gﬁc%%ndards Laboratory
Date of Calibration : 26 Jan. 2022 Industrial Metrology and Testing Service Centre

Date of Issue 1 27 Jan. 2022 Ref : 2011265011300154001
End of Certificate 3/3

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 1€, Bangpoo Industrial Estate, Sukhurnvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaitand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 el. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

T
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592
£-

E-rnail : rumpai@tistr.or.th Websitewww tistr.orth E-mall : mic@tistr.or.th mail : sumalee@itistr.orth







Thai Environmental Technic Limited
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Sound Level Meter Calibration Report

m——

Equipment Type : Sound Level Meter Calibration Date 26-Dec-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (nmHg) ;. 759.0 mmHg
Standard - IEC 60942 Temperature (2323)°C . 25 °C
Accuracy :94.0£0.3 dB and 114.0£0.5 dB Relative Humidity(50£15 %) . 450 %RH
Frequency 1at 1,000 Hz £1% Dued Date of Calibrate 31-Jan-2023
Calibrator Serial NO. : 181203570
. Instrument Calibrated Reference Before Adjust After Adjus{ Deviation | Result
tem = ' =
Brand | Model | Serial NO.| Acoustic dB | n3uil |nSafi2|afaAi3] wdy | =dB +dB | Calibrate
94.0 94.2 942 94.2 94.2
31 ACO 6226 110098 94.0 0.2 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1
32 ACO 6226 110105 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 941 94.1 94.1
33 ACO 6226 110096 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 93.8 93.9 93.9 93.9
34 ACO 6226 110099 94.0 0.1 PASS
114.0 114.9 114.9 | 1148 | 1149
94.0 94.2 94.2 94.2 94.2
35 ACO 6226 110097 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
94.0 94.1 94.1 94.1 94.1
36 ACO 6226 110102 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.7 93.7 93.7 93.7
37 ACO 6226 110101 94.0 0.3 PASS
114.0 113.7 113.7 | 113.7 | 1137
94.0 94.1 94.1 94.1 94.1
38 ACO 6226 110106 94.0 0.1 PASS
114.0 114.1 114.1 1141 114.1
94.0 93.8 93.9 93.9 93.9
39 ACO 6226 110104 94.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 83.9 93.9 93.9 93.9
40 ACO 6226 110100 94.0 0.1 PASS
114.0 113.9 113.8 | 1138 | 1139
Calibration By < T —
Approve by " fon ’f//
7

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 admin@tet1995.com » www.tet1985.com




Thai Environmental Technic Limited
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 26-Dec-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) © 7590 mmHg
Standard 1 TEC 60942 Temperature (233)°C 25 °C
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(50=15%) . 450 %RH
Frequency rat 1,000 Hz %1% Dued Date of Calibrate 31-Jan-2023
Calibrator Serial NO. 1 181203570
I Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
tem " e =
Brand | Model | Serial NO.| Acoustic dB a¥an1 | nfefi 2| afefiz| wAs =dB +dB Calibrate
94.0 94.0 94.0 94.0 94.0
51 ACO 6236 152077 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
52 ACO 6226 150142 94.0 0.1 PASS
114.0 114.1 1141 | 1141 | 1141
94.0 94.2 94.2 94.2 94.2
53 ACO 6226 160095 94.0 0.2 PASS
114.0 114.1 114.1 | 1141 | 1141
94.0 94.3 94.3 94.3 94.3
54 ACO 6226 160096 94.0 0.3 PASS
114.0 1140 | 114.0 | 1140 | 114.0
94.0 94.1 94.1 94.1 94.1
55 ACO 6226 160097 94.0 0.1 PASS
114.0 1140 | 1140 | 114.0 | 114.0
94.0 83.8 93.8 93.8 93.8
56 ACO 6226 160098 94.0 0.2 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 94.1 94.1 94.1 94.1
57 ACO 6226 160099 94.0 0.1 PASS
114.0 113.8 | 1139 | 1139 | 1139
94.0 93.7 93.7 93.7 93.7
58 ACO 6226 160143 94.0 0.3 PASS
114.0 113.7 | 11387 | 113.7 | 1137
94.0 94.3 94.3 94.3 94.3
59 ACO 6226 160203 94.0 0.3 PASS
114.0 114.2 | 1142 | 1142 | 1142
94.0 94.1 94.1 94.1 94.1
60 ACO 6226 160204 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 114.0
Calibration By o
Ty A
Approve by //f//i & ebna ?
e

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
s Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com e www.tet1995.com



Thai Environmental Technic Limited
UsUn matagsuiadeuling o19a

Equipment Type

Calibrator
Standard
Accuracy

Frequency

Calibrator Serial NO.

:Sound Level Meter
: TENMARS Sound Calibrator TM-100
:JEC 60942

:94.0+0.3 dB and 114.0+0.5 dB

cat 1,000 Hz 1%
1 1812033570

Reference

Before Adjust

Calibration Date

Barometric pressure (mmHg) -

Sound Level Meter Calibration Report

Temperature (23+3)°C

Relative Humidity(50+15 %) .

Dued Date of Calibrate

After Adjus

26-Dec-2022

759.0 mmHg

25 *C

45.0 % RH

31-Jan-2023

Deviation

Result

Instrument Calibrated
Item o = o o =t
Brand | Model | Serial NO.| Acoustic dB ATV [ AN 2 ASINI 3| 199y +dB +dB Calibrate

940 94.0 94.0 94.0 94.0

61 ACO 6226 160205 94.0 0.0 PASS
114.0 1140 | 1140 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1

62 ACO 6226 160211 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 114.0
94.0 93.9 93.9 93.9 93.9

63 ACO 6226 160212 94.0 0.1 PASS
114.0 1139 | 1139 | 1138 | 113.9
94.0 94.0 94.0 94.0 94.0

64 ACO 6226 160213 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0

66 . ACO 6226 160215 94.0 0.0 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 94.2 94.2 94.2 94.2

67 ACO 6226 160216 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 94.0 94.0 94.0 94.0

68 ACO 6236 222036 94.0 0.0 PASS
114.0 114.1 114.1 | 1141 | 1141
94.0 94.0 94.0 94.0 94.0

69 ACO 6236 222037 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.1 941 94.1 94.1

70 ACO 6236 222038 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1

71 ACO 6236 222039 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.0 94.0 94.0 94.0

72 ACO 6236 222040 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 114.0

Calibration By @_{
A/j 3
Approve by / ;;r,;_c Lo /(?}

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7972 « admin@tet1995.com o www.tet1995.com
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Factory Calibration Certificate

JANTYTECH
R R
Instrument information
Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210145
Type JT2011-E2A
Integrity check of instrument
Appearance +
Parts integrity v
Screen display or touch v
Instrument button Y
Power supply v
battery YV
Data storage and export v
Deviation degree of comparison test with N
standard instrument v
Calibration Results
Standard Temperature UUC Reading Correction Uncertainty
UUC Sensor
{°C) {°C) {°C) (zx°C)
30.0 30.1 -0.1 02
WET 35.0 35.1 01 0.2
40.0 402 -0.2 0.2
30.0 302 -0.2 02
DRY 35.0 35.1 _01 0.2
40.0 39.8 0.2 0.2
30.0 29.8 0.2 0.2
GLOBE 35.0 34.9 01 02
40.0 39.8 02 0.2

Environmental conditions: temperature: 26 °C£2°C, relative humidity: 30% RH£10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-56,
Calibrated Date: 30 March 2021, Calibration Certificate No. :RA21H-AB1000009

This Certificate is traceable to NCMT North China, Certificate No.:

Calibration Engineer:

Date:







{7
Factory Calibration Certificate

JANTYTELCH
P N 3
Instrument information
Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210146
Type JT2011-E2A
Integrity check of instrument
Appearance v
Parts integrity
Screen display or touch v
Instrument button v
Power supply v
battery N
Data storage and export
Deviation degree of comparison test with
standard instrument
Calibration Results
Standard Temperature UUC Reading Correction Uncertainty
UUC Sensor
{ecC) (ec) (°C) (x°C)
30.0 30.1 01 0.2
WET 35.0 34.8 0.2 0.2
40.0 40.2 -0.2 0.2
30.0 29.9 0.1 0.2
DRY 35.0 35.1 -0.1 0.2
40.0 40.1 -01 0.2
g % w 30.0 298 0.2 0.2
m
bl ) - 0.2
g g % GLOBE 35.0 35.2 0.2
2HE O 40.0 39.9 0.1 0.2
Slo -
3 0 __l
83 m
3 ._.? Environmental conditions: temperature: 26 °C£2°C, relative humidity: 30% RHX10RH%
2
O Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-56,
5 Calibrated Date: 30 March 2021, Calibration Certificate No. :RA21H-AB1000009
2 This Certificate is traceable to NCMT North China, Certificate No.: RA20]-AKO0Q
o
o
far
lw)

Calibration Engineer:

Date:
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