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FIRANATE

Jiranatee Associates Co. Ltd
&3/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600 (Thailand)

Tel +6608680812

Pobile: +66863899453

E-mail: jnac-calibration@jiranatee.com
Web site: www jiranatee.com

Certificate No. : COF-008-66

PVIEASUREMENT ITEM
PVIANUFACTURER
PODEL/TYPE

SERIAL NUMBER

D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
PAAEASUREMENT DATE
LSSUE DATE

ENVIRONMENTAL CONDITIONS:

+
-
ot
ot

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

\\\\H!“/’I/

NSC = TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice

: TISCH

: TE-5025A

: 0068

: Used item

: Thai Environmental Technic Limited.

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

: 08 Aug 2023
117 Aug 2023
117 Aug 2023

Aumbient condition in the [aboratory are as follow:

T emperature
R elative Humidity
Avtmospheric Pressure

CALIBRATION CONDITION:
P reconditioning

Bl nminnmmand Sanditiam
ISaSUTEMEnt LONRGWSh

: 24 hours at ambient condition:

e Thoa avencame srnbiimn diimio e i onmos
¢ T BYSIage Vaiuel Guiidg nicaduy

:23.0+£3.0 °C
:55.0£15.0 %6RH
:1010+ 10 hPa

NFOTED: The certificate is valid only to the item calibrated on date anH’pIacé of calibration.

T ABULATION OF RESULTS:

T he table on next page give the measured values.

Cahbrated by

lZT Mr. Sorawut Thachalad
- MIS§J!ttraporn Lertsomphol

E—

NAC

§ NRANATEE ASSOCIATES CO.LTD.

{’ J

Approved signatory:

Page 1 of 2 Pages

Calibration procedure:

The Orifice gus flow device was callbrated against
Standard Rotary Displacement Meter { Roots
Meter} Model G65/IMC/\W2-dp. The WI-CL-004
was used as a cahbrat/on gutdelme

Traceubility.

This certificate provides a rraceabfllty of The
measurement to recognized the national
standards;and to realization of the international
system of units-(SI) through the VSL [National

; Metrology Institute of Netherlands) via Certificate
number 62211901

Unce;;qmty of Measurement:

-The reported uncertainty of measurement is based

on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Fvaluation of measurement

data - Guide to the expression of uncertainty in
measurement’

Mr. Pannya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY



Continuation of Certificate of Calibration Number COF-008-66

~ MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter {Roots Meter). The Hum|d aif was used as a

medium in the system. The standard conditions are 25°C {298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flows rate Pressure Temperature Temperature Lp _meter Ap Qrifice
Plate {Pa] [Ta] [Tm] . ¥
m’*fmin mmHg °c °c mmHg inH.0
1 0.700 754.181 23.89 23.40 50.276 1.674 1.291
2 1.005 754.148 23.80 23.70 54,969 3;§95
3 1.118 754.084 23.88 23.81 37.664 4407
4 1.175 754.076 23.87 23.79 27.625 5.0i8
5 1.420 754,047 23.89 23.81 27.348
Stope (m): 1.98045
Intercept (b): -0.00789
Correlation coefficient (r): 0.99979
Uncertainty (k=2): 0.015 m*/min
Table 2: The results of @ actual calibration data
Fiow rate Pressure Temperature / ,:f"':fémpéia;u:é Ap_meter | Ap Orifice Standard Flow [0,]
Plate [Pa] fTa] [‘[m] ¥
m*/min mmHg o e “c mmHg inH.0 m/rmin
1 0.700 754.191 23.40 50.276 1.674 0.812 0.654
2 1.005 754.148 23.70 54.969 3.395 1.156 0.932
3 1.118 754.084 23.81 37.664 4.407 1.318 1.062
4 1.175 754.076 23.79 27.625 5.018 1.406 1.132
5 1.420 754.047 23.81 27.348 7.362 1.703 1.368
Slope (m): 1.24671
Intercept {b): -0.004

Correlation coefficient (r):

Uncertainty (k= 2):

***End of Certificate of Cahbratxon***

|
|

NAC

-

HRANATEE ASSOCIATES OO, TR




Thai Environmental Technic Limited
VSEN matiagunadeulng a1ne

High Volume TSP& PM-10 Calibration Report

Location :Thsi Environmental Technic

ITEM : TSP

Barometric Pressure (mm Hg) : 760.00

Site ID : Bangkok Date: 3-Jul-24

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

Site Conditions

Calibration Orifice

Corrected Pressure (mm Hg) : 760.0

Temperature (degK) : 298.0

Corrected Average (mmHg) : -

Average Temp: (Deg K} : -

Make: Tisch
Model: TE-5025A

Qstd Slope : 1.99045

Qstd Intercept : -0.00789

Serialit: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd indicate iIc
Test # {in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.744 60.0 57.00 Slope: 31.2044
2 9.00 1.511 54.0 52.00 Intercept: 4.2714
3 7.00 1.333 50.0 48.00 Corr. Coeff: 0.9883
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5
Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd}{Tstd/Ta))-b]
IC =I[Sqrt{Pa/Pstd){Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

| = actual chart response

m = calibrator Qstd slope

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

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

m = sampler slope

b =sampler intercept

I =chartresponse

Tav = daily average temperature
Pav = daily average pressure

Calibrate By : <

Approve By

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

92(; M/ )

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 o admin@tet1995.com o www.tet1995.com






m‘ Thai Environmental Technic Limited

VSN madadunaasylng a1nm

High Volume TSP& PM-10 Calibration Report

Location :Thai Environmental Technic Site ID : Bangkok Date: 2-Jul-24

ITEM : TSP Serial No: (No.25 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760. 0
Temperature (°C) 1750 Temperature (deg K) : 298. 0
Average Press. (mm Hg) :7:35:@:@:"'":—: Corrected Average (mm Hg) : -
Average Temp (°C) : 25.8 Average Temp: {DegK) : -

Calibration Orifice

Make: Tisch Qstd Slope : 1.99045
Model: TE-5025A Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # {in H,0) (m3/min) (CFMm) (corrected) Linear Regression
1 12.80 1. 801 60.0 57.00 Slope: 28.9939
2 9.60 1. 561 54.0 52.00 Intercept: 6.3422
3 7.40 1.371 50.0 48. 00 Corr. Coeff: 0.9887
4 5.00 1.127 40.0 40. 00
5 3.00 0.874 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 =samplerintercept
| =chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = 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

For subsequent calculation of sampler flow:
1/m{(1}[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
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com ¢ www.tet1995.com







Thai Environmental Technic Limited
VSN maldadunadanlng 31na

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Technic

ITEM: TSP

Site ID : Bangkok
Serial No: (No.26 )

Date: 4-Jul-24

Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00

Calibration Orifice

Corrected Pressure (mm Hg) : 760.0

Temperature (deg K) : 298 .0

Corrected Average {mm Hg) : -

Average Temp: {DegK) : -

Make: Tisch
Model : TE-5025A
Serial#: 0068

Qstd Intercept :
Calibration Due Date :

Qstd Slope : 1.99045
-0.00788
l6-Aug-24

Calibration Information

Plate or ORIFICE Qstd indicate IC

Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.80 1.801 58.0 58.00 Slope: 30.2912
2 10.00 1.593 54.0 54.00 Intercept: 5.5212
3 7.20 1.352 50.0 50.00 Corr. Coeff: 0.9795
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5

Qstd = 1/m[Sqrt(H20{Pa/Pstd)(Tstd/Ta)}})-b]
IC =I[Sqrt(Pa/Pstd){Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response
| = actual chart response

m = calibrator Qstd slope

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

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

Calculations

m =sampler slope

b =sampler intercept

| =chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By : =

Approve By

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

Doving ] 4

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 e admin@tet1995.com o www.tet1995.com






Thai Environmental Technic Limited
USHN maladaadenlng a1nn

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Technic Site ID : Bangkok Date: 3-Jul-24

ITEM : TSP Serial No: (No.29 ) Calibrate By : Pipat

Site Conditions

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

------------------ Temperature (deg K} : 298 .0

Temperature (°C) : 25.0
Corrected Average (mm Hg) : -

Average Press. {[mm Hg) : :'2554:_ _________
Average Temp (°C) : 31.5 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99045
Model : TE-5025A Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate Ic

Test # {in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.30 1.766 60.0 57.00 Slope: 29.7752
2 9.80 1.577 54.0 52.00 intercept: 5.4130
3 7.40 1.371 50.0 48.00 Corr. Coeff: 0.9918
4 5.00 1.127 40.0 40.00
5 3.00 0.874 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)] = sampler intercept
| =chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
[ = actual chart response
m = calibrator Qstd slope Calibrate By — =

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

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

i

Jpnial
e <
Pstd = 760 mm Hg Approve By : /J //éc’/ Wf/ff‘?ﬁ ﬁ?
For subsequent calculation of sampler flow:
1/m{{1}[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 e www.tet1995.com







Thai Environmental Technic Limited
USEN madagsuindeulng a1ne

High Volume TSP&PM-10 Calibration Report

Location :Thai Environmental Technic Site ID : Bangkok Date: 3-Jul-24

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

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure {mmHg) : 760.0

Temperature (degK) : 298.0

Corrected Average ([mm Hg) : -

Average Temp: (Deg K} : -

Calibration Orifice

Make: Tisch Qstd Slope : 1.99045
Model: TE-5025Aa Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate iIC

Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.30 1.766 60.0 57.00 Slope: 29.8769
2 9.60 1.561 54.0 52.00 Intercept: 5.5966
3 7.00 1.333 50.0 48.00 Corr. Coeff: 0.9867
4 5.00 1.127 40.0 40.00
5 3.00 0.874 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
= chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = 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 6)

Pstd = 760 mm Hg Approve By : X fc"b\[}“”lif{% / ﬂj

For subsequent calculation of sampler flow:
1/m{{1){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 o admin@tet1995.com » www.tet1995.com






Thai Environmental Technic Limited
USHN madagsuandoulng 91ne

High Volume TSP&PM-10 Calibration Report

Location; Thai Environmental Technic Site ID : Bangkok Date: 3-Jul-24
ITEM: PM10 Serial No: (No. 19 ) Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mmHg) : 760.0
Temperature (°C) $125.0 Temperature (degK) : 298.0

Average Press. (mm Hg) :
Average Temp (°C) :

Calibration Orifice

Corrected Average (mm Hg) :

Average Temp: (DegK) :

Make : Tisch Qstd Slope : 1.99045
Model: TE-5025A Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) (m3/min) (CFw1) (corrected) Linear Regression

1 12.00 1.744 60.0 60.00 Slope: 34.9500

2 9.00 1.511 54.0 54.00 Intercept: 0.7346

3 7.00 1.333 50.0 50.00 Corr. Coeff: 0.9894

4 5.00 1.127 40.0 40.00

5 3.00 0.874 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
= chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
{ = 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 %}) ) / n/?
AP VTN WA

Pstd = 760 mm Hg Approve By oA |

For subsequent calculation of sampler flow:
1/m{{1){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 o admin@tet1995.com o www.tet1995.com






Thai Environmental Technic Limited
USHN maladsuindanIng aina

High Volume TSP&PM-10 Calibration Report

Location: Thai Envirommental Technic Site ID : Bangkok Date: 3-Jul-24

ITEM : PM10 Serial No: (No. 24 ) Calibrate By : Pipat

Site Conditions

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

Temperature (°C) : Temperature (deg K} : 298.0

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

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

Calibration Orifice

Make : Tisch Qstd Slope : 1.99045
Model: TE-5025A Qstd Intercept : -0.00789
Serial#f: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.20 1.759 60.0 60.00 Slope: 34.2805
2 9.20 1.528 54.0 54.00 Intercept: 1.2747
3 7.20 1.352 50.0 50.00 Corr. Coeff: 0.9913
4 5.00 1.127 40.0 40.00
5 3.00 0.874 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
| = 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 : %[953"’7{/? [5;/ ﬁ7

Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:
1/m{(1)[Sart{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
s Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com o www.tet1995.com






Thai Environmental Technic Limited
UYSHN managsInaanlng 310

High Volume TSP&PM-10 Calibration Report

Location: [hai Environmental Technic Site ID : Bangkok Date: 4-Jul-24
ITEM : PM10 SerialNo: (No. 25 ) 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) : 3 Average Temp: {Deg K) : -
Calibration Orifice
Make : Tisch Qstd Slope : 1.99045
Model : TE-5025A Qstd Intercept : -0.0078¢9
Serial#: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.20 1.759 60.0 60.00 Slope: 34.1977
2 9.20 1.528 54.0 54.00 Intercept: 1.5135
3 7.00 1.333 50.0 50.00 Corr. Coeff: 0.9883
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5

Qstd = 1/m[Sqri(H20(Pa/Pstd}{Tstd/Ta))-b]
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response
| = actual chart response

m = calibrator Qstd slope

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

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

Calculations

Calibrate By

Approve By

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

m = sampler slope

b =sampler intercept

I =chart response

Tav = daily average temperature
Pav = daily average pressure

/~

égﬂ»”‘iﬁ\/)mﬂ/ il

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
USHN matadsIaasylng a1na

High Volume TSP&PM-10 Calibration Report

Location: Thai Environmental Technic

ITEM : PM10O

Barometric Pressure (mm Hg) :
Temperature (°C) :

Average Press. (mm Hg) :
Average Temp (°C) :

Site ID : Bangkok Date: 4-Jul-24
Serial No: (No. 27 ) Calibrate By : Pipat
Site Conditions
760.00 . Corrected Pressure (mm Hg) : 760.0
25.0 Temperature (deg K} : 298.0
754.4 Corrected Average (mm Hg) @ -
32.6 Average Temp: {Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.95045
Model: TE-5025A Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) (CEM) (corrected) Linear Regression

1 11.80 1.730 60.0 60.00 Slope: 35.1686

2 9.00 1.511 54.0 54.00 Intercept: 0.5760

3 7.20 1.352 50.0 50.00 Corr. Coeff: 0.9932

4 4.80 1.105 40.0 40.00

5 3.00 0.874 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 =samplerintercept
= chart response

Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = 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 : y&'},’ﬂ?{/’zé’f / (YZ

For subsequent calculation of sampler flow:
1/m({1)[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

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






Thai Environmental Technic Limited
USHN manadsnadeyng ane

High Volume TSP&PM-10 Calibration Report

Location: Thai Environmental Technic

ITEM: PM10

Barometric Pressure {mm Hg) : 760.00

Temperature {°C)
Average Press. {mm Hg) :

Serial No: (No. 29)

Site ID : Bangkok

Date :

Site Conditions

Calibration Orifice

Corrected Pressure {mm Hg) :
Temperature (deg K) :
Corrected Average (mm Hg) :
Average Temp: (DegK) :

Calibrate By :

4-Jul-24

Pipat

760.0

298.0

Make: Tisch Qstd Slope : 1.99045
Model: TE-5025A Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min} (CFM) (corrected) Linear Regression

1 12.00 1.744 60.0 60.00 Slope: 34.8135%

2 9.20 1.528 54.0 54.00 Intercept: 0.5379

3 7.40 1.371 50.0 50.00 Corr. Coeff: 0.9949

4 5.00 1.127 40.0 40.00

5 3.00 0.874 30.0 30.00 # of Observations: 5

Calculations
Qstd = 1/m{Sqrt(H20(Pa/Pstd){Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b =sampler intercept
| =chartresponse

Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = actual chart response
m = calibrator Qstd slope Calibrate By — T = 1
b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K}
Pa = actual pressure during calibration (mm Hg) v
Tstd = 298 deg K ;} N /{/;7
Pstd = 760 mm Hg Approve By / '\/Z’;{C/ 7/? i

For subsequent calculation of sampler flow:
1/m{(1)(Sart{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
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com » www.tet1995.com







THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 17 October, 2024 Certification No. 351/24
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard 1|

Serial No. WC80603A09 ID No. : No.27

Customer : Thai Environmental Technic Limited.

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.5 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
. Ultrasonic Anemometer Model DA-650-3TV {sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

Calibrated by : ‘(\Bh‘cc?z?\. Signezﬁ/: }

Mr. Watcharapol Subwat Mr. Piso¢d Promsut

Mechanical Engineer |




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 351/24

17 October, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction

m/sec inches H20 | inchesH20 [ mm/sec m/sec m/sec

1.00 - - - 0.9 0.10

3.02 - - - 2.7 0.32

5.00 - - - 4.9 0.10

7.04 - - - 6.7 0.34

9.02 - - - 9.0 0.02

11.01 - - - 10.7 0.31

13.01 - - - 12.9 0.11

15.01 - - - 148 0.21

17.02 - - - 17.0 0.02

20.02 - - - 19.8 0.22

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270

Calibrated by : i ]
NEZSVN

Mr. Watcharapol Subwat

Mechanical Engineer

g

O




THAT METEOROLOGICAL DEPARTIMENT

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

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 17 January, 2024 Certification No. 048/24
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard i

Serial No. WC71006A M1 ID No. : No.26

Customer : Thai Environmental Technic Limited.

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1013.8 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC0O14 Serial No. 8310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity W&Q\
Calibrated by : \\}AW Sigjled : .
Mr. Watcharapol Subwat Mr. Pisood Promsut

Mechanical Engineer




THAI METFORCLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 048/24

17 January, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.4 0.60
3.02 - - - 2.7 032
5.00 - - - 4.5 0.50
7.00 - - - 6.7 0.30
9.02 - - - 8.5 0.52
11.01 - - - 10.7 0.31
13.01 - - - 12.5 0.51
15.01 - - - 14.7 0.31
17.02 - - - 16.5 0.52
20.02 - - - 19.7 0.32
Wind Aloft Ploiting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

Calibrated by : Nb} ﬁ:ra L

Mr. Watcharapol Subwat

Mechanical Engineer




THAL METEOROLOGICAL  DEPARTMENT

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

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 18 March, 2024 Certification No. 130/24

Page : 1 of 2

Object

Manufacturer :

Type

Serial No.

Customer

Calibration Condition

Wind speed and Wind direction

Davis Instruments Inc.

Weather Wizard ]

WC71104A46 ID No. : No.25
Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Temperature 25.1 °C  Barometric Pressure 1011.6 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023

N.L8.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Mode!l DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

o

Calibrated by : HG

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 130/24

18 March, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction

m/sec inches H20 | inches H20 |  m/sec m/see m/sec

1.00 - - - 0.9 0.10

3.02 - - - 27 0.32

5.00 - - - 4.9 0.10

| 700 - - - - 6.'74 | 0.30

9.02 - - - 85 0.52

11.01 - - - 10.7 0.31

13.01 - - - 12.5 0.51

15.01 - - - 143 0.71

17.02 - - - 16.5 0.52

20.02 - - - 19.3 0.72

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90
180
270

0
90

Calibrated by :
Nefrese

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 29 August, 2024

Certification No. 298/24

Page : 1 of 2

Object : Wind speed and wind direction
Manufacturer : Davis Instruments Inc.

Type : Weather Wizard llI

Serial No. WEB1121A258A ID No. : No.23
Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature

251 °C Barometric Pressure 1006.3 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer

Theodor Friedrichs FC014 Serial No. 8310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-S0AH)

JAPAN QUALITY ASSURANCE ORGANIZATION

Serial Number 110730029 (sensor 120629586)

Calibrated by : %\%@M

Mr. Watcharapol Subwat

Mechanical Engineer

Signgd :

I

Mr. Pisood Promsut




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 298/24

29 August, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.4 0.60
3.02 - - - 22 0.82
5.00 - - - 4.5 0.50
7.00 - - - 6.3 0.70
9.02 - - - 8.5 0.52
11.01 - - - 10.3 0.71
13.01 - - - 12.5 0.51
15.01 - - - 143 0.71
17.02 - - - 16.5 0.52
20.02 - - - 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by : m /oy
. f’( &* f&&“
l E@; i ~ Cz}ilitzrati“‘ &

o

| = e

Mr. Watcharapol Subwat Meteqrﬁi gica
AN
Mechanical Engineer NN



THAT METEOROLOGICAL DEPARTHENT

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

Calibration Certificate

issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 17 January, 2024 Certification No. 047/24
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il

Serial No. WCH0206A21 D No. : No.22

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1014.3 hPa

NATIONAL STANDARD WIND TUNNEL

. Micromanometer Theodor Friedrichs FCO14 Serial No. 8310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-G0AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
Ld F Sy
, ,3%%% jgg;?
Nelorempete i <
Calibrated by : Sigped :
e
Mr. Watcharapol Subwat Mr. Pisood Bromsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 047/24

17 January, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | mm/sec m/see m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 032
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 - - - 14.9 0.11
17.02 - - - 17.0 0.02
20.02 - - - 20.0 0.02

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270

Calibrated by :
alibrated by N@: .Gw\

Mr. Watcharapol Sszwat

Mechanical Engineer




Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Calibration Place :.
Ambient Temperature :
Relative Humidity :-

Calibration P‘i‘bceqﬁr’é:v _

Calibrated by =

Approved by :

() Unnopphol Harachai
(/) Ponpan Paipim
( ) Saithip Meangmai

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOL 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-8000-29 FAX.0-2

e NES-TISHTIS17025
716-49484 CALIBRATION 0008

Cert.No.: 24CHOS573
Page.: 1of2

pH Meter
Horiba
F-71G
V3B1F8H3
lng-LAB-025

Used ltem

- 13@ Ostober 2024
-8 October 2024
2410-07840C-1

»‘Thaa Enwr nimental Technic Limited

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

Labor' tory. (That Environmental Technic Limited)
{ 26.1 to 2 5.8 ) °c (On Slte g
(58.6to 64.2) % On-&te)

In - house method S

- CP-OCH2 by direct medsurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

Saithip - Meangmai

~ Approved Signatory- -

2 November 2024

'i'?i& Uneertainties are for 2 confidence probability of agsgzzammai&iy %&%

 This fsrﬁfac&é ; 8}; tfte% e f&pfeﬁmze Aher then o full, e:féépz mt# the gr arweitten
Fpprovél of the head of Corporate Servives & Equipmient Oalitation and Tesflay Servicss,




Cert.No.: 24CHOS573

Page.: 20f2

Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098  24E3004 12 Sep 2025
2) Digital Thermometer 307901 70RC137 241973 01 Sep 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials : The measurement results are traceable to SI through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution , Manufacturer Lot No. Exp. date
pH 4.008 CPA chem j L 1034203 27 Sep 2026
pH 6.876 CPA chem R 1005301 15 June 2026

pH 9.174 CPA chem 1005302 : 15 June 2025

3. This certificate is valid only to the item calibrateﬁlén; daté and place of calibration.

Calibration Results
Function : mV Measurement

Performing standard curve by Document Préée“sjs;(}gliﬁifator at pF ""(4,7;;10)

Nomina}v«" Standard L V . Uncertainty of Coverage

Unit Under 1 Voltage Actual Reading _ |' Measurement factor
Calibration ( +mV) K

pH Meter 0.058 2.00

S/N.: V3B1F8H3 -0.058 2.00

- -0.058 2.00

... 0.058 2.00

0.058 2.00

Unit Under
Calibration

Uncgftainty of Coverage
H Measurement |  factor
*) k

Actual pH
_Reading.

pH Electrode D08 b = - 10,0048 2.00
S/N.: 9X2E0223 ] .87 ! . 0.0065 2.00
9.174 : 9158 | -136.6 0.0098 1 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 %.

~-000-




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

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

Certificate of Calibration Cert.No.: 24CH1174
Page.: 1 of 2
Equipment : Turbidity Meter
Manufacturer : Thermo Scientific
Model : EUTECH TN-100
Serial No. : 2655003
ID. No. : -
Condition As-Received: Used Item
Received Date : 20 September 2024

Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphol Harachai
( ) Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

23 September 2024
2409-0753DSC-2

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

(25 + 2.5) °C
(50 £ 20) %
In - house method : CP-CH11

Direct measurement by
using Formazin standard solution

Walalak Sirithean

gﬂ,;f/tuf

Approved Signatory

24 September 2024

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 Calibration and Testing Equipment Services.




Cert.No.: 24CH1174

Page.: 20of2
Condition of this calibration result
1. Reference Standard Instruments :
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 24H1372 12 July 2025
2) Electronic Balance 14233821 110RC001 24MM131 04 July 2025

- This Certification is fraceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Standard Material : The Formazin suspension has been prepared gravimetric from

Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 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 Uncertainty of Coverage
Formazine suspension VUG Reading MI;asrutrel;Z:t FE:\cto;C'J
{NTU) (NTU) (£NTU) k
0.1 0.23 0.026 2.05
20 19.9 0.39 2.00
100 ' 100 0.76 2.00
800 799 2.1 213

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 %.

-000-




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

534/4 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2718-0484

NSC-TISHTISYT02S
CALIBRATION 6008

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

D No. :

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

Submitted by :

Calibration Place ;

Ambient Temperature :
Relative Humidity :
Calibration Procedurs ;

Calibrated by :

Approved by :

(Y Unnopphot Harachai
(v} Ponpan Paipim
{ ) Saithip Meangmai

lssue Date :

Cert.No.: 24CHO222
Page.: 10of3

B

Spectrophotometer
Labtech

Blue Star A
1606UV 1507
Ins-LAB-004

Used ftem

08 April 2024
09 Aprit 2024
2404-01130C-2

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

Laboratory { Thai Environment Technic Limited)

(29.2-314)°C (On-Site)

{45.2 - 40.3) % (On-Site)

in - house method

CP-OCH4 based on ASTM E 275-01

Saithip Meangmal

Hhope

Approved éignatory

17 Aprit 2024

The Uneertainties are for a confidence probability of approximately 95%

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




Condition of calibration resuit

. Reference Standard Material :
Material

1. Absorbance Standard set

2. Wavelength Standard set

3. Wavelength Standard set

4, Stray Light Standard set

- Starna Scientific Lid.
Spectral BandWidth : 2

Scan Speed . Slow

Serial No. Certificate No.
42527 1162286
29829 114509
29829 114510
14004 108964

nm

Calibration Results : without adjustment

Wavelength Accuracy

Cert. No.: 24CHO222
Page: 20of3

Due date
08 Nov 2025
11 Sep 2025
11 Sep 2025
01 Feb 2026

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 through :

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

{(nm) {nm} {nm) k

361.00 360.6 0.16 2.00
472.47 4716 0.18 2.00
536.66 536.2 0.18 2.00
748.48 748.4 0.16 2.00
879.27 879.0 0.16 2.00




Calibration Resulis

Photometric Accuracy

Cert. No. ¢ 24CHO222
Page . 30of3

without adjustment

Certified Values Uncertainty of Coverage
Wavelength UUC Reading
of Reference Material Measurement Factor
{nm) { Abs ) {Abs) (:Abs) k
Zero 0.0002 0.0028 2.00
0.5739 0.5722 0.0028 2.00
420.0
0.7085 0.7074 0.0030 2.00
1.0169 1.0146 0.0028 2.00
Zero -0.0001 0.0028 2.00
0.5214 0.5211 0.0028 2.00
546.1
0.6935 0.8926 0.0030 2.00
0.9978 0.8960 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5626 0.5623 0.0028 2.00
635.0
0.7877 0.7570 0.0030 2.00
1.0946 1.0827 0.0028 2.00
Stray Light
* Straylight at
Reading at 260.4% nm £ 0.11 nm
26049 nmx 01t nm
Abs 2.2284
%T 0.57
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

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength
- *+ 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 %.

-00o-






TEGCHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
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TEL.0-2717-3000-29 FAX.0-2719-9484

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 :
() Ponpan Paipim

{ ) Suwit Imjai
(v ) Kunchit Promprat

Issue Date :

Electronic Balance

Mettler Toledo

AB204

1116392227

Ins-LAB-033

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

09 April 2024
10 April 2024

15 °C to 40 °C
30 % to 90 %

Khit Ruttanaprapachai

UY\C}\‘&.

Approved Signatory

12 April 2024

The Uncertainties are for a confidence probability of approximately 95%

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

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

i

4

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 24MM272
Page.: 10of3




Equipment : Electronic Balance Cert.No.: 24MM272
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2404-01130C-14
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this result of calibration

1. Reference standard instruments:-
Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0020-23 30 Jan 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This resuit 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
Range capacity : 0 g to 210 g Re'sjolut,iVOn 0.0001 g
Before Adjustment :

Balance : Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (9) (¢g) ~  (tmg) (k)
100 100.0000 - 0.0000 -~ 0.19 2
200 200.0001 © -0.0001 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007

200 0.00008




Equipment : Electronic Balance Cert.No.: 24MM272

Condition As-Received: Used ltem Page: 3 of 3
Reference : 2404-01130C-14
Result of calibration 2 3 2 3
2. Effect of off center loading : : S
A mass of 100 g was placed to various position on the pan. > : : : @
The weighing machine reading error obtained is given in the table Front Front Front
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) (9) (9) (g9) (g9) (g9)
0.0000 +0.0001 0.0000 +0.0001 +0.0003 0.0003
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (9) (g9) (¥mg) (k)
Unload 0.0000 0.0000 0.14 2.11
0.01 0.0101 -0.0001 0.14 2.1
0.1 0.1001 -0.0001 0.14 2.1
0.5 0.5002 -0.0002 0.14 2.11
1 1.0002 -0.0002 0.14 2.11
5 5.0000 0.0000 0.14 2.1
10 10.0001 -0.0001 0.14 2.1
25 25.0000 0.0000 0.15 2.07
50 49,9999 +0.0001 0.15 2.06
100 100.0002 -0.0002 0.19 2
200 200.0002 -0.0002 0.30 2

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-







MAINTENANCE REPORT
OPTIMA 8000

FSR1235

Ceestomer

u3n waiindvweaauing

A6

Adidress :

1/6 aiassruauue 145,

WA ATWIUFY, LAAALNIUGY,

AgItnw 10240 TH

User Name: aat algwed Tamzan

Date Tested:

September 27, 2024

Recommendation Recertification

Period
Recertification Due:
Date Last Certified:
Visit Number:

6 iMonths

March 26, 2568

March 28, 2024

20F2

2 % HNO3

10 % HNO3

Phione: 02-3737799, 081-1303495 TH ONE SOURCE Phone: 081-7316733, 081-1086572

E~mail- Ketsarin.Chuayphan@eurofinsasia.cc E-mail : thonesource@gmail.com

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 07851310024C WinLab32 Version 5.5.0

NO772045 1F1380368 PN:6150T21E4Q1E

TESTED EQUIPMENT

IPV Methods

TEST STANDARD USED PE NUMBER

Mixed standard 1/10 N0691579

Mixed standard 1/100 N9300221

CUSTOMER SUPPLIED COMMENTS

Page1of4
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MAINTENANCE REPORT
OPTIMA 8000

FSR1235

SERIAL NUMBER 078S1310024C DATE TESTED

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

B. Inspect and replace as necessary, all torch components including the RF Flat coil
C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
2. OPTICAL CHECKS
A. Inspect and clean all optical components.
B. As regiured, check and replace all purge filters.
C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out water the chiller and replace with coolant mix30plus every twelve months

4. PERFORMANCE CHECKS

September 27, 2024
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A. Torch View Alignment. OK
B. Wavelength Calibration. OK
Page 2 of 4
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FSR1235

MAINTENANCE REPORT

OPTIMA 8000
SERIAL NUMBER 078S1310024C DATE TESTED September 27, 2024
PARAMETER SPECIFICATION FINAL VAULE
Precision
Zn 213.856 % RSD < 1.0 0.80
Mg 280.260 % RSD <1.0 0.65
Mg 285.207 % RSD < 1.0 0.96
Ba 455.403 % RSD < 1.0 0.39
Detection Limits: Axial

As 193 nm, 3(sd) < 10.0 ppb 8.89

Se 196 nm, 3(sd) < 5.0 ppb 5

T1 190 nm, 3(sd) < 10.0 ppb 8.49

Pb 220 nm, 3(sd) < 3.0 ppb 3.0
BEC: Axial Mn 257 nm, < 30 ppb 3.19
Detection Limits: Radial

As 193 nm, 3(sd) < 60.0 ppb 3.05

Zn 213 nm, 3(sd) < 2.0 ppb 0.11

Mn 257 nm, 3(sd) < 1.0 ppb 0.03

La 379 nm, 3(sd) < 3.0 ppb 0.16

Ba 455 nm, 3(sd) < 0.3 ppb 0.03

Ba 493 nm, 3(sd) < 0.6 ppb 0.04
BEC: Radial Mn 257 nm, < 30 ppb 6.73
Spectral Resolution: UV

As 193 nm, < 0.009 0.00770

Ni 231 nm, < 0.011 0.00853

Ni 341 nm, <0.015 0.01270
Spectral Resolution: VIS

Ba 455 nm, < 0.020 0.01617

Page 3 of 4
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FSR1235

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER 07851310024C DATE TESTED September 27, 2024

Remarks :
Commissioning follow as commissioning performance sheets.

Calculate MNnBEC = IB * STD Conc / IS-IB , where standard conc = 1000 ug/L

IB = Intensity of blank

IS = Intensity of Standard

Used Mira Mist Nebulizer

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

meets
D does not meet

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

including warranty terms.

Service Department TH One Source Co., Lid.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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Align View XY Axial for analyte Mn 257.618

X-position Y-position Intensity
-2.0 15.0 1816338.1
-1.6 15.9 2530610.3
-1.2 15.9 3189278.3
-8.8 15.0 3614260.9
-8.4 15.0 3926066.0

0.9 15.@ 3834572.0
8.4 15.0 3678909.6
0.8 15.8 3156679.3
1.2 15.0 2495238.4
1.6 i5.0 2541267.5
2.9 15.0 1751387.0
-8.4 18.0 55987.3
-8.4 10.5 85699.0
-8.4 1.0 165498.0
-8.4 11.5 368327.5
-0.4 12.e 678081.3
-8.4 12.5 1189292.7
-8.4 13.8 1786433.8
-8.4 13.5 2966912.3
-8.4 14.0 3839977.9
-8.4 14.5 4759744.0
-8.4 15.0 54081740.9
-8.4 15.5 5841016.4
-8.4 16.6 6008449.1
-8.4 16.5 5567893.2
-0.4 17.e 4516535.5
-0.4 17.5 3802817.9
-8.4 18.0 30017806.4
-0.4 18.5 2146077.0
-8.4 19.0 1316878.08
-8.4 19.5 799272.1
-8.4 28.0 463382.8
-1.2 16.0 4859205.2
-8.8 16.0 5531966.7
-8.4 16.0 5846490.8
0.0 16.0 5683533.7
0.4 16.0 5207908.3
-0.4 14.0 4289105.7
-8.4 14.5 4791674.6
-0.4 15.0 5586702.4
-8.4 15.5 5920442.8
-0.4 16.0 5921171.7
-0.4 16.5 5593601.7
-8.4 17.e 4758747.4
-0.4 17.5 3840338.4
-8.4 18.8 3e870470.1

27/9/2567 18:25:06 aligned for analyte Mn 257.616
X viewing position set to  -8.4 mm having Peak intensity 5921171.7 for Axial viewing
Y viewing position set to  16.0 mm having Peak intensity 5921171.7 for Axial viewing

Align View X Radial for analyte Mn 257.610

X-position Y-position Intensity
-7.0 15.8 49486.2
-6.5 15.@ 56575.6
-6.0 15.e 69024 .4
-5.5 15.@ 83981.4
-5.0 15.8 184895.3
-4.5 15.8 131@33.5
-4.0 i5.9 163001.2
-3.5 15.0 195402.6
-3.0 15.0 249468.8
-2.5 15.9 342466.5
-2.0 15.0 451795.1
-1.5 15.0 553731.8
-1.0 15.0 667318.0



-8.5 15.9 757255.9
0.9 15.0 767649.3
0.5 15.8 7350856.1
1.0 15.@ 615631.8@
1.5 15.8 471489.5
2.0 15.90 333664.2
2.5 15.@ 246754.1
3.0 15.0 208559.5
3.5 15.9 163643.5
4.8 15.9 124333.8
4.5 15.e 98631.2
5.0 15.9 75416.8
5.5 15.0 56950.9
6.0 15.0 42516.90
6.5 i5.@ 32928.9
7.8 15.8 24783.4

27/9/2567 10:28:26 aligned for analyte Mn 257.616
X viewing position set to ©.@ mm having Peak intensity 767649.3 for Radial viewing




Analysis Begun

Start Time: 27/9/2567 16:48:28 Plasma On Time: 27/9/2567 10:17:24
Logged In Analyst: TET Technique: ICP Continuous
Spectrometer: Optima g8eea Autosampler: $16

Sample Information File:

Batch ID:

Results Data Set: DLRL_A270924

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded

Method Name: DLRL-Cal Method Last Saved: 27/9/2567 10:48:23
IEC File: MSF File:

Method Description: Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 27/9/2567 18:48:32
Analyst: - Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 187.0 kPa .55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 24.2 6.15 25.39% [e.80] mg/L
Zn 213.857 485.8 9.47 2.33% [6.00] mg/L
Mn 257.610 454.5 55.73 12.26% [6.08] mg/L
La 379.478 68.3 4.48 6.55% [6.88] mg/L
Ba 455.403 12522.9 87.42 0.70% [6.80] mg/L
Ba 493.408 9724.3 98.69 0.93% [e.00] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 27/9/2567 10:52:55
Analyst: Data Type: Original
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 2.55 L/min

Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Conc. Units
As 193.696 18332.8 118.28 1.14% [5.8] mg/L
Zn 213.857 114998.8 1360.71 1.18% [1.0] mg/L
Mn 257.610 1278663.3 34089.13 2.67% [1.8] mg/L
La 379.478 276804.5 4517.14  1.63% [1.8] mg/L
Ba 455.463 698163.6 19112.73 2.74% [6.1] mg/L
Ba 493.408 525883.8 7197.41 1.37% [6.1] mg/L

Calibration Summary

As 193.696 1 Lin, Calc Int -8.0 2067 ©.00000 1.000000
Zn 213,857 1 Lin, Calc Int 0.0 115000 ©.060000 1.000000
Mn 257.616@ 1 Lin, Calc Int 6.6 1279600 0.00000 1.0006000
La 379.478 1 Lin, Calc Int 0.9 276860 0.00000 1.000000



Ba 455.403 1 Lin, Calc Int 6.9 6982000 ©.00000 1.000000
Ba 493.468 1 Lin, Calc Int 8.0 5258000 ©.00000 1.600000
Sequence No.: 3 Autosampler Location:
Sample ID: 18% HNO3 Date Collected: 27/9/2567 16@:55:58
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 1% HNO3
Analyte Back Pressure Flow
All 187.0 kPa .55 L/min
Mean Data: 16% HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 988.8 0.5 mg/L 0.29 478.1 g/L 294.98 61.70%
Zn 213.857 485.2 8.0 mg/L ©.00 4.2 g/L 4.00 94.81%
Mn 257.61@ 1248.6 0.8 mg/L 0.00 1.6 g/L .34 34.95%
La 379.478 181.6 0.6 mg/L 0.00 8.4 g/L 6.17 46.17%
Ba 455.4@3 467.6 0.0 mg/L 0.00 6.1 g/L 8.85 75.51%
Ba 493.408 449.7 0.0 mg/L 0.00 8.1 g/L 2.0l 8.86%
Method Loaded
Method Name: DLRL-Check Method Last Saved: 25/2/2543 11:12:48
IEC File: MSF File:
Method Description: As-60,Zn-2, Mnl.@,La-3,Ba455-0.3,Bad493-0.6
Sequence No.: 4 Autosampler Location:
Sample ID: 2% HNO3 Date Collected: 27/9/2567 10:59:33
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2% HNO3
Analyte Back Pressure Flow
All 186.0 kPa 0.55 L/min
Mean Data: 2% HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units: Std.Dev. RSD
As 193.696 -14.2 -9.6 mg/L @.00 -6.9 g/L 3.5 44.45%
Zn 213.857 -157.8 -0.08 mg/L 0.80 -1.4 g/t 8.11 7.91%
Mn 257.61@ -162.2 -8.8 mg/L 0.00 -9.1 g/L 0.83 24.90%
La 379.478 53.6 8.0 mg/L .08 8.2 g/L ©.16 83.90%
Ba 455.403 387.1 9.0 mg/L 0.00 8.1 g/L 0.03 48.81%
Ba 493.408 260.9 0.6 mg/L ©.00 8.0 g/L 8.84 75.57%




Analysis Begun

Start Time: 27/9/2567 11:16:18 Plasma On Time: 27/9/2567 10:17:24
Ltogged In Analyst: TET Technique: ICP Continuous
Spectrometer: Optima 8666 Autosampler: S10

Sample Information File:

Batch ID:

Results Data Set: DLXL_A276924

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded

Method Name: DLXL-Cal Method Last Saved: 5/18/2552 13:39:33
IEC File: MSF File:

Method Description: Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 27/9/2567 11:10:14
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 188.8 kPa 0.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 36.8 3.17  8.62% [e.00] g/L
Se 196.826 37.0 .88 2.37% [e6.88] g/L
T1 198.8061 -63.7 8.31 13.85% [e.ee] g/L
Pb 22@.353 452.8 5.57  1.23% [p.00] g/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 27/9/2567 11:12:44
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 187.9 kPa 8.55 L/min

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 8456.7 552.97 6.54% [1e00] g/L
Se 196.0626 746.3 33.45 4.,48% [see] g/L
Tl 198.861 10699.7 205.35 1.82% [1ee08] g/L
Pb 228.353 23233.1 423.85 1.82% [5e8] g/L

Calibration Summary

As 193.696 1 Lin, Calc Int 8.0 8.457 0.00000 1.000000
Se 196.026 1 Lin, Calc Int 8.0 1.493 0.00000 1.600600
Tl 1%0.8061 1 Lin, Calc Int e.e 10.70 0.00060 1.000000
Pb 226.353 1 Lin, Calc Int -8.0 46.47 ©.00000 1.000000
Sequence No.: 3 Autosampler Location:

Sample ID: 16%HNO3 Date Collected: 27/9/2567 11:15:41



Analyst:

Initial Sample Wt:
pilution:

Wash Time:

Data Type: Original
Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: 10%HNO3

Analyte Back Pressure Flow
All 186.9 kPa 0.55 L/min
Mean Data: 10%HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 91.2 10 g/L 3.60 18 g/L 3.80 27.84%
Se 196.026 41.2 38 g/L 9.83 30 g/L 9.83 35.57%
Tl 196.861 6.5 1 g/L 1.e8 1 g/L 1.88 178.82%
Pb 220.353 29.3 1 g/L 8.27 1 g/L .27 43.60%
Method Loaded
Method Name: DLXL-Check Method Last Saved: 25/2/2543 18:51:16
IEC File: MSF File:
Method Description: Sample Std.Dev As/T1 <=18 g/l ,Se<=-5 g/l ,Pb<=3 g/1
Sequence No.: 4 Autosampler Location:
Sample ID: 2%HNO3 Date Collected: 27/9/2567 11:18:19
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2%HNO3
Analyte Back Pressure Flow
All 188.0 kPa .55 L/min
Mean Data: 2%HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 23.1 8.89 38.48%
Se 196.026 54.0 5.0 13.59%
T1 196.801 ~-58.5 8.49 14.53%
Pb 220.353 434.8 8.17 4.18%



Method Loaded

Method Name: Precison Method Last Saved: 22/4/2554 10:20:08
IEC File: MSF File:
Method Description: N=18- 1.8% RSD
Sequence No.: 3 Autosampler Location:
Sample ID: Precision Date Collected: 27/9/2567 168:36:22
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Precision
Analyte Back Pressure Flow
All 188.0 kPa 09.55 L/min
Mean Data: Precision
Mean Corrected Calib. Sample
Analyte ' Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Zn 206.26006 242436.8 1928.28 0.86%
Mg 280.271 2192985.1 14305.05 8.65%
Mg 285.213 122825.5 1173.82 0.96%
Ba 455.463 5765331.2 22705.37 9.39%
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Certificate of Calibration

Certificate Number : SPR24040311-1 Page: 1 of 3

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

Equipment Name : Sound Calibrator
Manufacturer : Tenmars

Model © TM-100

Serial Number 1181203570

ID. Number ON/A

Environmental Conditions

Ambient Temperature c 23°Cct 3°C Received Date . 26 Apr 2024
Relative Humidity D 50% T15 9% Calibration Date . 26 Apr 2024
Location of Calibration : In-Lab Recommend Due Date . 26 Apr2025
Calibration Procedure 1 In-House Method Date of Issue . 27 Apr 2024

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 results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full, without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by

Calibration Officer ( Mr.Prayoon Topart )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR24040311-1

Reference Standards

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Page :2 of 3

Equipment Name Model Serial No. Certificate No. | Due. Date
Measuring Receiver 8902A 2950A02471 EF-0048-23 14 Nov 2024
AUDIO Analyzer 89038 3011A09975 ELO2442/24 23 Jan 2025

F
v

Traceability

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

PCAL - Professional Calibration & Services Co. Ltd

SP-FM-04-15 rev.0
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Certificate Number :

Result of Calibration

SPR24040311~1

Function: Sound Level

Page : 3 of 3

UUC Setting Standard Reading Error Uncertainty
(dB) (dB) (dB) (+dB)
84 93.8 0.2 1.5
114 113.6 0.4 1.5

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 = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date : 1-Dec-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard 1 IEC 60942 Temperature (23+3)°C .25 °C
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(50+15%) . 50 9%RH
Frequency cat 1,000 Hz £1% Dued Date of Calibrate : 31-Dec-2024
Calibrator Serial NO. : 181203570
| Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
tem 19} 1% )
Brand | Model | Serial NO.| Acoustic dB | a331 | a¥efi 2| aFefi 3| wis +dB £dB | Calibrate
94.0 94.3 94.3 94.3 94.3
21 ACO 6226 070049 94.0 0.3 PASS
114.0 114.2 1142 | 1142 | 114.2
94.0 94.1 94.1 94.1 94.1
23 RION NL-21 | 00487676 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
25 ACO 6226 100098 94.0 0.1 PASS
114.0 113.9 1139 | 113.9 | 113.9
94.0 93.8 93.8 93.8 93.8
26 ACO 6226 100099 94.0 0.2 PASS
114.0 1138 | 113.8 | 113.8 | 113.8
94.0 94.1 94.1 94.1 94.1
28 ACO 6226 100101 94.0 0.1 PASS
114.0 1141 1141 | 1141 | 1141
94.0 94.2 94.2 94.2 94.2
29 ACO 6226 100102 94.0 0.2 PASS
- 114.0 114.2 1142 | 1142 | 114.2
94.0 94.0 94.0 94.0 94.0
30 ACO 6226 100106 94.0 0.0 PASS
“ 114.0 114.1 114.1 | 1141 | 1141
94.0 94.1 94.1 94.1 94.1
31 ACO 6226 110098 94.0 0.1 PASS
114.0 114.1 1141 | 1141 | 114.1
94.0 93.9 93.9 93.9 93.9
32 ACO 6226 110105 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 93.9 93.9 93.9 93.9
34 ACO 6226 110099 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 113.9

v

Approve by : Yeprham VY

Calibration By

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

Equipment Type :Sound Level Meter Calibration Date : 1-Dec-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard - TEC 60942 Temperature (23£3)°C .25 °C
Accuracy :94.0 0.3 dB and 114.0£0.5 dB Relative Humidity(50+15%) . 50 9% RH
Frequency rat 1,000 Hz +1% Dued Date of Calibrate : 31-Dec-2024
Calibrator Serial NO. 1 181203570
I Instrument Calibrated Reference Before Adjust IAfter Adjus§ Deviation Result
tem T T T
Brand Model | Serial NO.| Acoustic dB aei1 [a¥efi 2| aSeRi 3| was +dB +dB Calibrate
94.0 94.2 94.2 94.2 94.2
35 ACO 6226 110097 94.0 0.2 PASS
114.0 114.1 1141 1141 114.1
94.0 94.1 94.1 94.1 94.1
36 ACO 6226 110102 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 94.0 94.0 94.0 94.0
37 ACO 6226 110101 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 93.7 93.7 93.7 93.7
38 ACO 6226 110106 94.0 0.3 PASS
114.0 113.7 113.7 | 113.7 | 1137
94.0 94.2 94.2 94.2 94.2
39 ACO 6226 110104 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
94.0 941 94.1 941 94.1
40 ACO 6226 110100 94.0 0.1 PASS
114.0 1141 114.1 1141 1141
94.0 93.8 93.8 93.8 93.8
41 ACO 6226 130127 94.0 0.2 PASS
114.0 113.7 113.7 | 113.7 | 1137
94.0 93.8 93.8 93.8 93.8
42 ACO 6226 130128 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
44 ACO 6226 130130 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
45 ACO 6226 130131 94.0 0.1 PASS
y 114.0 114.1 114.1 114.1 114.1

Calibration By : {

Approve by Vrouiae | Y

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






TE-I- Thai Environmental Technic Limited

USHN madagdunadaulng 916

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date : 1-Dec-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (nmHg) . 7500 mmHg
Standard : IEC 60942 Temperature (23+3)°C .25 °C
Accuracy :94.0+0.3 dB and 114.0+0.5 dB Relative Humidity(50+15%) : 50 %RH
Frequency 1at 1,000 Hz +1% Dued Date of Calibrate : 31-Dec-2024
Calibrator Serial NO. 1 181203570
| Instrument Calibrated Reference Before Adjust |After Adjustf Deviation Result
Brand | Model |Serial NO.| Acoustic dB | ae#1 |a3sfi2| e 3| wan +dB +dB | Calibrate
94.0 94.2 94.2 94.2 94.2
46 ACO 6236 112029 94.0 0.2 PASS
114.0 114.2 114.2 | 1142 | 114.2
94.0 94.1 941 94.1 94.1
48 ACO 6236 152074 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 94.1 94.1 94.1 94.1
49 ACO 6236 162075 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 941 94.1 941 941
50 ACO 6236 152076 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
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 | 1140
94.0 94.1 94.1 94.1 94.1
52 ACO 6226 150142 94.0 0.1 PASS
114.0 114.1 1141 114.1 1141
94.0 93.9 93.9 93.9 93.9
53 ACO 6226 160095 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 113.9
94.0 93.9 93.9 93.9 93.9
54 ACO 6226 160096 94.0 0.0 PASS
114.0 113.9 1139 | 113.9 | 1139
94.0 94.1 94.1 94.1 94.1
55 ACO 6226 160097 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 94.1 94.1 94.1 941
56 ACO 6226 160098 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1

a5
e
Yo

Calibration By : {

7y
4

Approve by Vo |19

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

Thai Environmental Technic Limited
YSHN madagdunadaulng 9106

Equipment Type : Sound Level Meter Calibration Date 1-Dec-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7500 mmHg
Standard - IEC 60942 Temperature (23+3)°C 25 °C
Accuracy :94.0 £0.3 dB and 114.0+0.5 dB Relative Humidity(50£15%) . 50 %RH
Frequency rat 1,000 Hz +1% Dued Date of Calibrate 31-Dec-2024
Calibrator Serial NO. 1 181203570
I Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
tem - = =
Brand | Model | Serial NO.| Acoustic dB | a3afl1 |aSen2|a5wi3| wae | =+dB +dB | Calibrate
94.0 94.1 94.1 94.1 94.1
57 ACO 6226 160099 94.0 0.1 PASS
114.0 114.1 114.1 | 1141 | 1141
94.0 94.1 94.1 94.1 94.1
58 ACO 6226 160143 94.0 0.2 PASS
114.0 114.1 1141 | 1141 | 11441
94.0 94.0 94.0 94.0 94.0
59 ACO 6226 160203 94.0 0.0 PASS
114.0 1139 | 1139 | 113.9 | 113.9
94.0 94.0 94.0 94.0 94.0
60 ACO 6226 160204 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
61 ACO 6226 160205 94.0 0.1 PASS
114.0 114.1 114.1 | 1141 | 1141
94.0 93.9 93.9 93.9 93.9
62 ACO 6226 160211 94.0 0.1 PASS
114.0 1139 | 1139 | 113.9 | 1138
94.0 93.8 93.8 93.8 93.8
63 ACO 6226 160212 94.0 0.2 PASS
114.0 1138 | 113.8 | 113.8 | 113.8
94.0 94.1 94.1 94.1 94.1
64 ACO 6226 160213 94.0 0.1 PASS
114.0 114.1 1141 | 1141 | 11441
94.0 94.1 94.1 94.1 94.1
66 ACO 6226 160215 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
67 ACO 6226 160216 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
Y
Calibration By

Thai Environmental Technic Limited

Approve by

-

) [ s
Viortnn 1M

® Tel: +66(0)2373-7799(Auto)} Fax: +66(0)2373-7979 @ admin@tet1995.com @ www.tet1995.com
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited
USHN matagdunnaasyIng 910

Equipment Type : Sound Level Meter Calibration Date 1-Dec-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7590 mmHg
Standard - IEC 60942 Temperature (23+3)°C 25 °C
Accuracy :94.0 £0.3 dB and 114.00.5 dB Relative Humidity(50+15%) : 50 %RH
Frequency cat 1,000 Hz 1% Dued Date of Calibrate 31-Dec-2024
Calibrator Serial NO. : 181203570
Instrument Calibrated Reference Before Adjust After Adjust| Deviation Result
Item ™ 1 b
Brand | Model | Serial NO.| Acoustic dB | a3sfil |aehi2|n5ehi3| wde + dB +dB | Calibrate
94.0 94.0 94.0 94.0 94.0
68 ACO 6236 222036 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
69 ACO 6236 222037 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
70 ACO 6236 222038 94.0 0.1 PASS
114.0 113.9 1139 | 113.9 | 113.9
94.0 94.0 94.0 94.0 94.0
71 ACO 6236 222039 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 941 94.1 94.1
72 ACO 6236 222040 94.0 0.1 PASS
114.0 114.0 114.0 { 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
74 ACO 6236 222245 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.0 94.0 94.0 94.0
76 ACO 6236 222247 94.0 0.0 PASS
114.0 114.0 114.0 { 1140 | 114.0

Calibration By

Approve by

Thai Environmental Technic Limited

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

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited
USHN malagdunnaasulng a1na

Equipment Type :Sound Level Meter Calibration Date 1-Dec-2024
Calibrator : SCARLET ST-120 Barometric pressure (mmHg) : 7590 mmHg
Standard - IEC 60942:2017 CLASSI Temperature (23£3)°C 25 °C
Accuracy :94.0 £0.3 dB and 114.0+0.5 dB Relative Humidity(50+15 %) . 50 % RH
Frequency :at 1,000 Hz £1% Dued Date of Calibrate 31-Dec-2024
Calibrator Serial NO. : ST120C0263E
Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
Item - - -
Brand | Model | Serial NO.| Acoustic dB | a5eii1 |n3efi2|n5efi3| wdw +dB +dB | Calibrate
94.0 94.0 94.0 94.0 94.0
78 SCARLET | ST-11D| 820330 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 93.9 93.9 93.9 93.9
79 SCARLET | ST-11D| 820391 94.0 0.1 PASS
114.0 1139 | 1139 | 1139 | 1139
94.0 94.1 941 941 94.1
80 SCARLET | ST-11D| 820392 94.0 0.1 PASS
114.0 114.1 114.1 114.1 1141
94.0 93.9 93.9 93.9 93.9
81 SCARLET | ST-11D| 820393 94.0 0.1 PASS
114.0 113.9 113.9 | 1139 | 1139
94.0 94.0 94.0 94.0 94.0
82 SCARLET | ST-11D| 820394 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
83 SCARLET | ST-11D| 820877 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
84 SCARLET | ST-11D| 820878 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.0 94.0 94.0 94.0
85 SCARLET | ST-11D| 820879 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
86 SCARLET | ST-11D| 821293 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 1139
94.0 94.1 94.1 94.1 94.1
87 SCARLET | ST-11D| 821294 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
//) /

Thai Environmental Technic Limited

Calibration By

Approve by

/f;{/

'Y,

Vrortan |1

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

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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USHN malaganaasuing 10

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 1-Dec-2024
Calibrator : SCARLET ST-120 Barometric pressure (mmHg) : 7590 mmHg
Standard :1EC 60942:2017 CLASSI Temperature (23£3)°C © 25 °C
Accuracy :94.0 £0.3 dB and 114.0+0.5 dB Relative Humidity(50+15%) : 50 %RH
Frequency 1at 1,000 Hz +1% Dued Date of Calibrate 1 31-Dec-2024
Calibrator Serial NO. : ST120C0263E
Instrument Calibrated Reference Before Adjust |After Adjus Deviation Result
Item > > >
Brand Model | Serial NO.| Acoustic dB afail [aSen2|asen3| was +dB +dB Calibrate
94.0 94.0 94.0 94.0 94.0
88 SCARLET | ST-11D| 821295 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
89 SCARLET | ST-11D| 821296 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
90 SCARLET | ST-11D| 821298 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
91 SCARLET | ST-11D| 821299 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0

Calibration By

/237// '

Approve by : %% o ias E 0]

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

Certificate Number : SPR24090057-2 Page: 1 of 3

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

Equipment Name - Vibration Meter
Manufacturer © Instantel

Model 1 721A2601/721A3301
Serial Number o UM12176/UM20454
ID. Number * No.8

Environmental Conditions

Ambient Temperature : 23°Ct 3°C Received Date © 04 Sep 2024
Relative Humidity ©50% T 15 % Calibration Date © 09 Sep 2024
Location of Calibration : In-Lab Recommend Due Date © 09 Sep 2025
Calibration Procedure :  In-House Method Date of Issue © 10 Sep 2024

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 fo contact the customer if the item pass and fail calibration when the results
include the uncertaintiés and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Munin Khumpum Approved by

Calibration Officer { Mr.Prayo Topart)

Authorized Signatory

H

t

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAN

Calibration Report

Certificate Number : SPR24090057-2 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Vibration Calibrator VC-02 2007014 AV-0032-24 20 Jul 2025
Traceability

This certification is traceable to the International System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.
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Certificate No. :

Sensor model : 721A3301

Result of Calibration

SPR24090057-2

S/N 1 UM20454

Frequency Response Performance Test @ 1 mm/s

Page : 30f 3

Unit : mm/s

Frequency ) . Uncertainty
STD Reading UUC. Reading Error

(Hz) (%)
20.0 1.005 0.986 -0.018 0.042
40.0 1.0083 0.983 -0.020 0.042
50.0 1.002 0.981 ~0.021 0.042
80.0 1.001 0.980 -0.021 0.042
100.0 1.002 0.983 -0.019 0.042
160.0 1.003 0.985 -0.018 0.042
200.0 1.004 0.986 -0.018 0.042

Linearity Performance Test Unit : mm/s
Frequency . . Uncertainty
STD Reading UUC. Reading Error

(Hz) (+)
100 0.501 0.491 -0.010 0.041
1.002 0.981 -0.021 0.042
1.501 1.474 -0.027 0.044
2.001 1.967 -0.034 0.047
3.001 2.961 ~0.040 0.053
5.000 4.959 ~-0.041 0.070

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
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Certificate Number

Customer

.41% g

Certificate of Calibration

© SPR24020097-1 Page: 1 of 3

. Thai Environmental Technic Limited.

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

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Vibration
Instantel
Micromate

UM15905

No.12

23°CT 3°C Received Date © 07 Feb 2024
50% 115 9% Calibration Date © 12 Feb 2024

In-Lab Recommend Due Date ¢ 12 Feb 2025

In-House Method Date of Issue 13 Feb 2024

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

requirement of ISO/IEC 17026:2017 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 results

include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Munin Khumpum Approved by

Calibration Officer (Mr.Yodyaim Chansang )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR24020097-1 Page :2 of 3

Reference Standards

NEUON 1SBUON T 00 62/69

Equipment Name Model Serial No. Certificate No. | Due. Date
Vibration Calibrator VC-02 2007014 AV-0048-23 13 Aug 2024
Traceability

This certification is traceable to the International System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.
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Result of Calibration

. Certificate No. : SPR24020087~1 Page : 3 0of 3
3 Geophone P/N 721A3301 S/N UM15905

z Functional Performance Test@160Hz

: Function STD Reading UUC. Reading Error UncEe_rFta)inty
“fj—‘;j Velocity (mm/s) 5.005 4.982 ~0.023 0.059

g Frequency Response Performance Test @ 5 mm/s Unit : mm/s
& Frequency Uncertaint

= . . y

; (Hz) STD Reading UUC. Reading Error (+)

- 10.0 5.002 4.975 -0.027 0.058

§ 20.0 5.001 4.978 -0.023 0.058

§ 50.0 5.002 4.976 -0.026 0.058

= 80.0 5.001 4.983 -0.018 0.058

f 100.0 5.004 4.981 -0.023 0.058

;-}i 160.0 5.002 4.977. -0.025 0.058

i 200.0 5.003 4.972 ~0.031 0.058

) Linearity Performance Test Unit:  mm/s?
5 Frequency .

= . . Uncertainty
= (Hz) STD Reading UUC. Reading Error (+)

) 160.0 0.501 0.508 0.007 0.0060

= 160.0 1.001 i.012 0.011 0.012

53, 160.0 1.501 1.489 -0.012 0.017

§ 160.0 2.002 1.986 -0.016 0.023

;yé 160.0 3.003 2.980 -0.023 0.035

s 160.0 5.004 4.976 -0.028 0.058

o :

s Note: .

é 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

?f; The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
gﬁ standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
g — End of Certificate -
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Certificate of Calibration

Certificate Number © SPR24020097-2 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

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

Equipment Name © Vibration
Manufacturer : Instantel
Model ¢ Micromate
Serial Number © UM16046
ID. Number © No.13

Environmental Conditions

Ambient Temperature i 23°Ct 3°C Received Date © 07 Feb 2024
Relative Humidity D 50% T15% Calibration Date © 12 Feb 2024
Location of Calibration © In-Lab Recommend Due Date © 12 Feb 2025
Calibration Procedure : In-House Method Date of Issue . 13 Feb 2024

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 results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Munin Khumpum Approved by

Calibration Officer ( Mr.Yodyaim Chansang )

Authorized Signatory

SP-FM-04-15 rev.0



HATLAR

METROLOGY SYSTEM ( D) CO.,LTD.

Calibration Report

Certificate Number : SPR24020097-2 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Vibration Calibrator VC-02 2007014 AV-0048-23 13 Aug 2024
Traceability

This certification is traceable to the International System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.
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Certificate No. :

Geophone P/N 721A3301 S/N UM15363
Functional Performance Test@160Hz

Result of Calibration

SPR24020097-2

Page : 3 0of 3

Uncertainty

Function STD Reading UUC. Reading Error (+)
Velocity (mm/s) 5.003 4.988 -0.014 0.059
Freguency Response Performance Test @ 5 mm/s Unit : mm/s
Frequency ]
STD Reading UUC. Reading Error Unceftamty
(Hz) {(£)
10.0 5.014 4.989 -0.025 0.058
20.0 5.012 4.987 -0.025 0.058
50.0 5.010 4.988 ~0.022 0.058
80.0 5.008 4.990 -0.018 0.058
100.0 5.005 4.990 -0.015 0.058
160.0 5.008 4.983 -0.025 0.058
200.0 5.012 4.980 -0.032 0.058
Linearity Performance Test Unit:  mm/s?
Frequency Uncertaint
(Hz) STD Reading UUC. Reading Error (+)
160.0 0.502 0.511 0.009 0.0060
160.0 1.001 1.010 0.009 0.012
160.0 1.503 1.493 -0.010 0.017
160.0 2.002 1.989 ~0.013 0.023
160.0 3.005 2.985 ~-0.020 0.035
160.0 5.003 4.987 -0.016 0.058

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

- End of Certificate ~

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

SP-FM-04~15 REV.0
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Certificate of Calibration

Certificate Number . SPR24020097-3 Page: 1 of 3

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

Equipment Name : Vibration
Manufacturer » Instantel
Model : Micromate
Serial Number o UM18047
ID. Number © No.14

Environmental Conditions

Ambient Temperature :23°ct 3°C Received Date 07 Feb 2024
Relative Humidity D 50% T159% Calibration Date . 12 Feb 2024
Location of Calibration : In-Lab Recommend Due Date © 12 Feb 2025
Calibration Procedure . In-House Method Date of Issue © 13 Feb 2024

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 results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Munin Khumpum Approved by

Calibration Officer (Mr.Yodyaim Chansang )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR24020097-3

STEM ( THAILA

Reference Standards

ND ) CO.,LTD.

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Vibration Calibrator

VC-02

2007014

AV-0048-23

13 Aug 2024

=g
1

Traceability

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

NIMT - The National Institute of Metrology, Thailand.

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

SPR24020097-3

Certificate No. :

Geophone P/N 721A3301 S/N UM16047
Functional Performance Test@160Hz

.

Page : 3 0f 3

Function STD Reading UUC. Reading Error Unc(ej_te;inty
Velocity (mm/s) 5.0083 5.019 0.0186 0.059
Frequency Response Performance Test @ 5 mm/s Unit : mm/s
Freguency Uncertaint
. . y
(Hz) STD Reading UUC. Reading Error (+)
10.0 5.012 5.048 0.034 0.058
20.0 5.010 5.040 0.030 0.058
50.0 5.009 5.037 0.028 0.058
80.0 5.010 5.032 0.022 0.058
100.0 5.008 5.024 0.016 0.058
160.0 5.011 5.039 0.028 . 0.058
200.0 5.010 5.038 0.028 0.058
Linearity Performance Test Unit:  mm/s?

Frequency Uncertaint
(Hz) STD Reading UUC. Reading Error (+)
160.0 0.502 0.513 0.011 0.0060
160.0 1.004 1.017 0.013 0.012
160.0 1.502 1.522 0.020 0.017
160.0 2.001 2.036 0.0356 0.023
160.0 3.005 3.045 0.040 0.035
160.0 5.009 5.041 0.032 0.058

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
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