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Date

CONTROL UNIT CALIBRATION

( Metric units , mm }

7-Feb-24

Dry Gas Meter Data

Barometric press, Pb

Inittal

Final

THALENVIRONMENTAL T?CHN?C LiNjITED
L8N nadagdvuoadsuling $iia

Average

758.7

759.2

759.0

mmHg

Reference Dry

Gas Meter Data

Console No. M50-01 Serial No. 913428
Metering System [ Model. S110
DGM Number 8003333 Correction factor(Yr) 1.0209
DHGM Model 8K 25 Last Calibration Data] 26-May-23
Qrifice Ref . | DGM Temperatare { ‘c }
DGM
manometer | DMG  [Volume | Ref Dry Gas Meter "Fime Ana
Correction
setting AH Volume Vo, DGM Ouilet | Avg min mm H,0
Inlet T, Factor (Y}
mm H20 ¥, Liters | Liters T, T, T,
15.00 100.00 100,02 | 28.00 ; 28.00 | 29.00 | 28.50 8.36 1.0204 46,0356
2500 100.00 99.95 28.00 | 28.00 | 29.00 | 28.50 0,49 t.0206 46.2849
50,00 100.00 99.73 28.00 | 28.00 | 29.00 | 28.50 4,58 1.02404 46.2125
80,00 100.00 99,47 | 28.00 ; 28.00 | 29.00 | 28.50 3,59 1.0201 43,5608
160,00 100.00 99.25 28.00 | 28.00 | 29.00 ; 28.50 3.23 1.0204 46,1904
Average 1.0205 46.0568
Ducd Date of Calibrate 8-Feb-25

Catibrated by 7&/&5—

Approved : QO\MW\) M

Mot For Calibration Facier ¥, the ratio of e reading of the cakibeation meter 1@ the dry gas mater, acceptable tlesace of fndividial values from the weerage i34 =002

El
Note: For A, Orifier pressure differential that equates 10 0.75cim (8.0212m rain} atl &

the sveree is —0.2inches (3. TonndH ;.

dard temperatiue aG p

, a¢eeptable toterance al individnal values from

Thai ¥uvironmental Techinie Limited

1'6 S0 Ramkhamhacng 145 KF

Ehet Saphan Sung  Bamgkak 10240 Thailand

0 Tof - —66UNIITATT09 A Fax o +66(0)2373-7975 @ adimindiie 1995 com & www et 1995 com
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 —""a:,‘,r
TEL. 0-2717-3000-24 FAX, 0-2719-9484

T
P
!fuluh‘\‘\

CALTBRATION dind

Certificate of Calibration C”ﬂﬁ“*i:;éi aariare

Equipment : Digital Barometer
Manufacturer: Lutron This certificate may not be reproduced other thar in fulf,
except with the prior written approval of the head of
Medel : PHB-318 Corporate Services 3; Equipment Galibration and Testing Setvices.
Serial No.: B011407
1D No.: NO.T

Condition As-Received: Used ltemn

Received Date: 30 April 2024
Calibration Date: 03 May 2024
Reference: 2404-0751DSC Submitted by: Thai Environmental Technic Limnited

Ambient Temperature: {28 £ 2) °C .
1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Relative Humidity: (50 15 %
Atmospheric Pressure: 1006 mbar
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according o calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges ” as
a guidelines.

Condition of this resuli of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Uigital Manometer TeT367 91R724799 MP-0114-23 31 May 2024

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

3.8cale and conversion factor is 1 kPa = 7,50062 mmHg .

4.This result of callbration instrument was in absolute pressure,

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

&.This instrument was installed in vertical orientation and center of the device was used as the reference level.
7.The cerlificate is valid only 1o the itern calibrated on date and p{aée af 'ﬁal'it;r;i:'i'c'm. -

8.This Certification is traceable to the International Systern of Unit maintained through:-

-National Institute of Metrology Thailand (NHMT)

Maps] P
Calibrated by :  Suwit Aussarres Approved Signatory ﬂpa e
lssue Date : 07 May 2024 [ ]Fhalinee Prabpaipal

[ 1Sura Suwannasri

{+/] Atiapol Panurach




Result of calibration:- Without adjustment
Funetion:- Absoiute Pressure Measuremant

Increasing Pressure

Range : 730 mmig o 770 mmHg

Resolution : 0.1 mmHg

Applied Pressure (mmHg) | 731.02 | 741.02 | 751.02 | 761.02 [ 771.02
UUC* indication (mmHag) 731.2 741.2 751.1 7611 7711
Errar (mmHg) .18 0.18 0.08 0.08 0.08
Decreasing Pressure

Applied Pressure (mmHg) | 771.02 { 761.02 | 751.02 | 741.02 | .781.02
UUC* Indication {(mmHg) 77 761.1 7511 7412 | 7¥.2
Error {mmHg) 0.08 0.08 0.08 0.18 0.18.

The uncertainty of measuremen was + 0.13 mmHg
* UUC = Unit Under Calibration N
The reported uncertainty of measurement was based an 8 stand_érd_uhceﬁ_éinty mudtiplied

by a coverage factor 4= 2, providing a level of confidence of apprciiﬁia{ély 95 %,

o ~_:0_007.1;.:: o

Cerl.No,: 24P1476
Page; 20f2




Equipment :
Manufacturer:

Model :

Serial No.;

iD No.:

Condition As-Received:
Received Date;

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 4“\“‘-“____../
CORFPORATE SERVICES 3 EQUIPMENT CALIERERATION AND TESTING SERVICES i@%

5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 102350 '/,’,//,::\—:\\\*
TEL. 0-2717-300(-24 FAX. 0-2719-9484

Certificate of Calibration

Digital Thermamester With Sensor

Digicon

DP-52
1.4118635

No. 10

Used item

12 March 2024

04 April 2024
to 10 April 2024
2403-0381DSC

{25 £ 3} °C

{50 £ 20} %

by
o o
[T

A
WEC-TIS-TISIT0RS
CALIBRATION 0008

Gerificate No. : 247625
Page: 10of 2

This certificate may nof be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

Submitted hy:

Thal Environmental Technic Limited

178 Soi Ramkhamhaeng 145, Khwaeng/iKhet Saphan Sung,
Bangkok 10240

Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with

Industrial Platirum Resistance Thermometer ({PRT) into fiquid bath temperature contraller and comparison
with Standard Thermocouple (Type R/S} into high temperature furnace,

Condition of this result

The temperature scale used was based on (TS-80.

of calibration

1.Reference standards instruments :

Instrument

1} Digital Thermometer

2) Industrial Platinum Resistance Thermometer

3) Digital Muttimeter

4} Standard Thermocouple Probe {Type S)

2.The certificate is valid only fo the item calibrated on date and place of calibeation.

Model
1529
5627
2700
TCS

3.This Certification is lraceable to the infernational System of Unit maintained through:-

-Technology Promotion Association {Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Anuchit Pangchata

lssue Bate ;

12 April 2024

Approved Signatory ;

Serjal No. Certificate No. Due Date
AdBTE0 2311123 21 Sep 2024
824302 2311123 21 Sep 2024
4016315 23EH24 08 Oct 2024
TCS-001 TT-0004-24 09 Jan 2025

{ Phalinee Prabpaipal
jatchawan Khunpituek

[ v] Wanlop Larpkern

" 0339236



i Cert. No.: 247625
: Page.: 2 of 2

Result of Calibration:- Without Adjustrment
Function: Temperature measurement  for Channal  T1
This equipment was connected with Thermocouple Type K SIN. 11005001 1D No. NO.10
* Dimension of probe : Diameter 8 mm., Length 1030 mm, Sheath material : Stainless Stee]

Irmmersion Standard uucH Uncertainty
Depth Temperature Reading Error of Measurement
{ mrm.) {C) (G) (°C) ()
180 200.0012 200.0 -0.0012 0.74
180 400.0018 399.9 -0.1018 1.4
180 599.98 601.9 1.8200 3.1

UQUC* : 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%.

=olo-

41210754




Thai Environmenial Technic Limited
UIHN NANATINIAASH I8 1P H

Portable Gas Calibration Report

Date of Calibration: 3-Jan-24

Manufacturer; _Ej-_J_'.n_strmnents Ambient Condition_
instrument Mode}: E6000-5DS Temperature (2335 °C): 25,0 °C
instrument serial no. ; 1338 Humidity {55+15% RH): 50.¢ % RH

Instrument ID : 11 Barometer {mmHg) : 758.4 mmHg

Standard gas References

Oxygen (02) 36232 Linde June 26, 2031
824463 Linde June 5, 2026
Nitric Oxide(NO})
D824524 Linde August 22, 2025
CCH18873 Ajrgas August 17, 2024
Nitrogen Dioxide{NO;)
CC518878 Argas August 18, 2024
0824500 Linde October 11, 2024
Sulfur Dioxide (50;)
D271305 Linde October 11, 2024
DR24500 Linde October 11, 2024
Carbon Monoxide(CO)
0271305 Linde October 11, 2024

Calibration Results

0, (Yovol) 0.0 0.2 20 402 % vo PASS
14.0 13.9 -0.1
0.0 0.0 0.0
NO (ppin) 158.0 197.0 -1.0 PASS
392.0 394.0 2.0
. .00, .| o0 0.0 S
NO; (ppm) 40,1 40.0 0.1 1 250 ppm 0..100 PASS
82.2 23.0 0.8 ppm +5% measured
0.0 0.0 0.0 Value 101....5000
S0, (ppm) 406.0 405.0 -1.0 ppm PASS
804.0 802.0 2.0
0.0 0.0 0.0
CO (ppm) 404.0 403.0 ~1.0 PASS
793.0 792.0 -1.0
Calibrate by W%{/S' _Approvedby: ?Bfﬂw\?Mi N)

b

Thai Enviranmental Technic Limited  1/6 Soi Ramkhambaeng 145 Xhwaeng/%het Sapkan Sung  Bangkok 10240 Thaiand
o Tel : +66(0}2373-779%Auto) Fax: +6a(002373-79 79 o admind@tetl955.com ¢ wwnw tet 1995 com






RECALIBRATION
DUE DATE:

Tt

3 3 oy o e E RS
pensay S5 R

p

Calibration Cestification information
ol Date:  September 21, 2022 Rootsmister 5/W: 438320 Ta: 296 K
Operator:  Jim Tisch Pa: 743.3 mm Hg
Calibration Modet #:  TE-5023A Calibrator 5f8: GOGE
vol. Init Vol. Final Avol. &Tire 4P A
Run {m3} (im3) {m3} fmin} {rmm He) fin HZO}

i 1 2 1 1.3760 3.2 2.00

2 3 4 1 0.9710 6.4 4.00

3 5 & 1 0.8730 8.0 5.00

4 7 8 1 0.830C 8.8 5.50

5 9 10 1 0.6870 12.7 2.00

Data Tabuiation

v | o |ERCRY) aa  Lfar(Te/re)

{m3} {x-axis) {y-axis) Va {x-axis} {y-axis}
0.9870 0.7173 1.4080 0.5957 0.7236 0.8895
0.0828 101 1.68912 0.9514 1.0211 1.2579
0.9806 1.1233 2.2262 0.9893 1.1332 1.4064
0.8796 1.1802 2.3349 0.93382 1.1907 1.4750
0.9744 1.4184 2.8180 0.9830 1.4209 1.778%
m= 2.01042 m= 1.25889
QSTD b= -0.03653 QA b= -0.02312
= 0.53856 r= 0.99996
Caiculations
Vstd=|AVol{{Pa-AP}/Pstd}{Tstd/Ta) Va=[Avol{{Pa-L4P)/Pa)
Qstd=|Vstd/aTime Qa=|VafATima

For subsequent flow rate calculations:

o)) | o )]

Standard Conditions
Tstd: 298.15 = RECALIBRATION
Pstd: 760 mm Hg
ey IJS EPA recommends annual recatibration 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
brintercept
nv: siope
Tisch Snvironmeanial, Inc. vww.tisch-enyv.com
145 South Miami Avanue TOLL FREE: {877)253-7510

Yillage of Ciaves, CH 45002 FAX: (513)467-2009






Thai Environmental Technic Limited
VIBN AlaaIadoN g 3196

High Volume TSP&PM-10 Calibration Report

Location ¢ Thai Environmemtal Tech Site ID : Rangkok Date + 11-Jul-23
ITEM : TSP Serial Mo: (No.21 )} Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure {(mm Hg} : 764.0
Temperature (°C) : 25.0 Temperature (deg K) : 238.0
Average Press, (mmHg) : 250.8 Corrected Average (mm Hg) : -
Average Temp (°C) : 29.3 Average Temp: (Deg K) : -
Calibration Orifice
Make : Tisch Qstd Slope : 2.01042
Model ;: TE-5025A Qstd Intercept : -0.26590
Serial# @ coes Calibration Due Date : 21-sep-23
Calibration Information
Plate or ORIFICE Qstd Indicate Ic
Test # {in H,0) {m3/min) (CEM) (corrected) Linear Regression
1 12.50 1.941 60.0 57.00 Slope: 30.1571
2 9.20 1.691 54,0 52.00 Intercept: 0.3626
2 7.00 1.238 50.0 48.00 Corr, Coeff: 0.9845
4 5.00 1.294 40.0 40.00
5 3.00 1.044¢ 30.0 30.00 ¢ of Observations: s
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta)-h] m = sampler slope
IC =T1[Sqrt{Pa/Pstd){Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature

1C = corrected chart response Pav = daily average pressure
1 = 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 %ﬁw ﬂa-’f w)

For subsequent calculation of sampler flow: f
1/m{(D{5art{298/Tav){Pav/760}]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 500 Ramkharnhaeng 145 Khwaeng/Khet Saphan Sung  Sangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location ! Thai Environmemtal Tech Site ID : Bangkok Date = 4-Jul-23

ITEM : TSP Serial Mo ! (No.25 ) 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) : 750.6 Cosrected Average (mm Hg) : -
Average Temp (*C) : 28.4 Average Temp: (Deg K) : -

Calibration Orifice

Make: Tisch Qstd Slope @ 2.01042
Model : TE-50252 Qstd Intercept : -0.2365%0
Serial# : 0063 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # {in H,0} {m3/min) {CFM) {corrected) Linear Regression
1 12.50 1.%41 60.0 57.00 Slope: 30,2237
2 9,20 1.691 54.0 52.00 Intercept: 0.1413
3 7.20 1.517 50.0 28,00 Corr, Coeff: 0.33875
4 5.00 1.294 40.0 40,00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5

Calculations

Qstd = 1/m[Sqri{H2O({Pa/Pstd)(Tstd/ Ta))-b] m = sampler slope
IC =I[Sart(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 siope Calibrate By : P,

b = calibrator Qstd intercept
Ta = actual femperature during calibration {deg K}

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K Pf N ,? {VJ
Pstd = 760 mm Hg Approve By AV HADY .

For subsequent calculation of sampler flow;
Um{{D{5art{298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Envirgnmental Technie Limited 1/6 Soi Ramkhamitaeng 145 Khweeng/Khet Saphan Sung  Bangkok 10240 Thafland
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID @ Bangkok Date: 11-Jul-23

ITEM : TSP Serial No : (No.30 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {(mm Hg) : 760.00 Corrected Pressure {mmi Hg} 1 760.0
Temperature (*C) 1 25.0 Temperature (deg K} : 295.¢
Average Press. (mm Hg) : 750.8 Corrected Average (mm Ha) : -
Average Temp (°C) : 29.2 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-50254 Qstd Intercept : -0.365%0
Serial# : o068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate ic .
Test # (in H,0} (m3/min) {CEM)} {corrected) Linear Regression
1 12.50 1.941 £0.0 57.00 Slope: 20.1811
2 9.30 1.699 54.0 52.00 Intercept: 0.053¢
3 7.40 1.835 50.0 48.00 Corr, Coeff: 0.3201
4 5.00 1.294 40.0 40,00
5 3.00 1.044 30.0 30.00 £ of Observations: 5
Calculations
Qstd = t/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 e e

= calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration {mm Hg)
Tstd = 298 deg K Q” ?
Pstd = 760 mm Hg Approve By Pramm )
For subsequent calculation of sampier flow:
1/m{()[Sqri{298/Tav){Pav/760)]-b)
WNOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Tachinic Limited 1/5 Soi Rarmkhamhaeng 145 ¥hwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

location : Thai Environmemtal Tech Site ID : Bangkok Date : 5-Jul-23

ITEM ; TSP Serial No: (No.22 } Calibrate By : Pipat

Site Conditions

P
[+
=
=

Barometric Pressure {(mm Hg} : 760.00 Corrected Pressure {(mm Hg) : 7

Temperature {(°C} : 25.0 Temperaiure {deg K) : 2:8.1

"""""""""""""" Corrected Average (mm Hg) : -

Average Press. (mm Hg) : 750.5
Average Temp ("C} @ 28.4 Average Temp: (Deg K} @ -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.36550
Serial# : 00638 Calibration DBue Date ! 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in H,0) {m3/min) {CFM)} {corrected) Linear Regression
1 12.50 1.941 60.0 57.00 Slope: 25.9470
2 2.50 1.715 54.0 52.00 Intercept: 0.4184
3 7.20 1.517 50,0 48.00 Corr. Coeff: 0,9543
a 5.00 1.294 40,0 40.00
5 3.00 1.044 30.0 30.00 ¥ of Observations: 5
Calculations
Qstd = 1/m[Sart(H20{Pa/Pstd)(Tstd/Ta))-h] m = sampler slope
IC =I[5qrt{Pa/Pstd)(Tstd/Ta)] b = sampler intercept

Qstd = standard flow rate
IC = corrected chart response
= actuat 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{(T)5qri(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

I = chart response
Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

é’ﬂr:‘ -

Tamine ] M

Thai Envirenmental Technic Limited

176 Soi Ramkbzmbaeng 145 Khwaeng/Xhet Saphan Sung  Bangkek 10240 Thaitand
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High Volume TSP&PM-10 Calibration Report

location : Thai Environmemtal Tech Site ID : Bangkok Date: 5-Jul-23
ITEM : TSP Serial No: {No.23 } Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) @ 760,90 Corrected Pressure {(mm Hg} & 762.0
Temperatore (*°C) :25.0 _______ Temperature {deg K} 1 238.0
Average Press. (mm Hg) : 750.6 Corrected Average{mm®Hg) : -~
Average Temp (°C) +28.4 Average Temp: (Deg K) ! -

Calibration Orifice

Make : Tisch Qstd Slope 1 2.01042
Model : TE-5025A Qstd Intercept : -0.26590
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate ic

Test # {in H,0}) {m3/min) {CFM) {corrected) Linear Regression
i 12.50 1.948 0.0 57.00 Slope: 25.8445
2 .30 1.699 54.0 52.00 Intercept: 0.7388
3 7.00 1.498 50.0 48.00 Corr. Coeff : 0.3841
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5

Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slopa
1C =IfSart(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
(std = standard flow rate Tav = dally average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart respense
= calibrator Qstd slope Calibrate By e,

b = calibrator Qstd intercept

Ta = actual ternperature during calloration {deg K)

Pa = actual pressure during calibration (mm Hg)

Tetd = 298 deg K ? l

Pstd = 760 mm Hg Approve By fraivigt YW,
For stibsequent calculation of sampler flow:

1/m{({I[Sqrt(298/Tav)(Pav/760)]-b}

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

i e - i i

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Kiwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Rangkok Date : 11-Jul-23

ITEM : PM10 Serial No: (No. 13 ) Calibrate By ¢ Pipat

Site Conditions

Barometric Pressure (mmkg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature ("C} ¢ 25.0 Temperature (deg K) ¢ 298.0
Average Press. (mm Hg) : 750.6 Corrected Average {mm Hg) : -
Average Temp (*C) § 29.5 Average Temp; (Deg K) © -

Calibration Orifice

Make : Tisch Ostd Slope @ 2.01042
Model : TE-S5C25A Qstd Intercept @ -0.03859
Serial# 1 0068 Calibration Due Date : 21-8ep-23

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) {m3/min) (CFM) {corrected) Linear Regression
i 12,00 1.741 60.0 €0.00 Slope: 35.3007
2 9.00 1.510 54.0 54.00 Intercept: 0.2307
3 7.00 1.334 50.0 50.00 Corr. Coefi: 0.9894
4 5.00 1.130 40.0 40.00
5 3.00 0.880 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
1C =1I[Sqgrt{Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = dally average pressure
I = actual chart response
= calibrator Qstd slope Calibrate By e«

b = calibrator Qstd intercept

Ta = actual temperature ditring caiibration (deg K)

Pa = actual pressure during calibration (mm Ha)

Pstd = 760 mm Hg Appl‘ove By o AN RAL \,N? N
For subseguent calculation of sampler flow:

1/m{{INSqrt(298/Tav)(Fav/760)]-b)

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

- e e T

‘Thai Emviranmental Technic Limited 1/6 Sui Bamkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 16240 Thailand
a Tal - LARIM2 777005 AnEAl Fay © LRRIMI2ITI070 « aAdmin AT OGE ~muv « teneaar a1 ODE fooee
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High Volume TSP&PM-10 Calibration Report

tocation : Thai Environmemtal Tech Site ID ! Banvkok Date: 11-Jul-23

ITEM ¢ PM1C Serfal No: (No. 21 ) Calibrate By : Pipat

Site Conditions

Barometric Pressute (mm Hg) @ 760.00 Correcied Pressure {mm Hg) : 760.9
Temperature (°C} :25.0 Temperature (deg K) : 298.0
Average Press, (mm Hg) ; 750.8 Corrected Average (mm Hg} @ -
Average Temp (°C) : 28.3 Average Temp: (Deg K} @ -

Calibration Orifice

Make 1 Tisch Qstd Slope 1 2.01042
Model : TE-5025A Qstd Intercept : -0.02659
Serial# : 00638 Calibration Due Date ! 21-8ep-23

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in H,0) (m3/min) (CEM) {corrected) Linear Regression
1 12.60 1.784 62.0 £2.00 Slope: 33.9187
2 10.00 1.591 56.0 56.00 Intercept: 2.6249
3 7.40 1.371 52.0 52,00 Corr. Coeff: 0.9824
4 5.20 1.152 42.0 42.00
5 3.20 0.908 32,0 32.00 ¢ of Observations: 5
Calculations
Qstd = 1/m{Sqrt{H20(Pa/Pstd)(Tstd/Ta)}-b] m = sampler slope
1€ =I[Sqri{Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
1C = corrected chart response Pav = daily average pressure
1 = actual chart response
= cafibrator Qstd slope Calibrate By N}

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K}

Pa = actual pressure during cafibration (mm Hg)

Tstd = 298 deg K /
Pstd = 760 mm Hg Approve By Wormna! M),
For subseguent 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

—r — . s o p ettt

Thai Environmental Technic Limited 1/6 Sui Ramkhamhaeng 145 Khwaeng/Ehet Saphan Sung Bangkok 1024C Thailand
o Tal : +66(0)2373-7799(Auto} Fax : +66{0)2373-7979 » admin@tet1995.com » www.1ef1995.com
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High Volume TSP&PM-10 Calibration Report

iLocation : Thai Environmemtal Tech Site ID : Bangkol: Date: 11-Jul-23
ITEM : PM1OD Serial No: {No. 22 ) Calibrate By @ Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) 1 750.0
Temperature ("C} 1 25.0 Temperature (deg K) : 238.0
Average Press. (mmHg) ¢ 750.6 Corrected Average (mm Hg) : -
Average Temp (°C) :129.2 Average Temp: (Deg K} © -

Calibration Orifice

Make : Tisch Qstd Slope 1 2.01042
Model : TE-50252 Qstd Intercept : -0.03659
Seriaj# 1 0068 Calibration Due Pate ! 21-5ep-23

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) (m3/min) {CFM) {corrected) Linear Regression
i 12.00 1.741 60.0 60.00 Slope : 35.0529
2 9.20 1.527 54.0 54.00 Intercept: 0.4420
3 7.00 1.334 50.0 50.00 Corr. Coeff: 0.28357
4 5.00 1.130 40.0 40.00
5 3.00 0,880 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sart(H20(Pa/Pstd)(Tstd/Ta))-b] tm = sampler slope
1C =1{Sqri(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
1C = corrected chart response Pav = daily average pressure
1 = 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 Pfﬁ"“wm./ "
For subsequent calculation of sampler flow:

1/m{(D[Sart(298/Tav){Pav/760)]-5)

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

Thai Environmental Technic Limite¢ 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok :0240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Ernvironmemtal Tech Site ID @ Bangkok Date: 11-Jul-23

ITEM = PM1D Seriai No: (No. 26 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm HQ)  760.00 Corrected Pressure (mm Hg) & 760.0
Temperature {*C) : 25.0 Temperature (deg K) : 298.9
Average Press. (mm Hg) : 750.6 Corrected Average (mm Hg) & -
Average Temp (°C) 1 28.7 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope @ z.01042
Maodel ; “E-5025a Qstd Intercept : -0.03465%
Serfal# & 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in H,Q) (m3/min) (CEM) {corrected) Linear Regression
1 12.00 1.741 60.0 60.00 Slope: 35.0529
2 8.20 1.527 54.0 54.00 Intercept: 0.4420
3 7.00 1.334 50.0 50.00 Corr, Coeff : 0.56897
4 5.00 1.130 40.0 40.00
5 3.00 0.880 30.0 30.008 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sgrt{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt{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 = actuat chart response
m = calibrator Qstd slope Calibrate By e 3

b = calibrator Qstd intercept

Ta = actual temperature during czlibration (deg X)

Pa = actuai pressure during calibration (mm Hgj

Tstd = 258 deg K %’ ’
Pstd = 760 mm Hg Approve By rtua | £
For subsequent calculation of sampler flow:

1/m{(D[Sqrt(298/Tav)(Pav/750)]-b)

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

— - — s P mbini v i

Thai Ervironmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
« el : +66(0)2373-7799(Auto) Fax : +66{0)2373-7970 ¢ admin@tet1995.com & wiww.tetlB9c.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Envirommemtal Tech Site 1D : Bangkok Date : 5-Jul-23

ITEM : BMLO Serial No : (No. 23] 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) : 750.6 Corrected Average {(mm Hg} : -
Average Temp (°C) : 28.7 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-50258 Qstd Intercept & -0.0355¢2
Serial# : 0068 Calibration Due Date © 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) {CEM) {corrected) Linear Regression
1 12.20 1.756 60.0 B0.00 Slope : 34.1794
2 9.60 1.559 54.0 54.00 Intercept: 1.0242
3 7.40 1.371 50.0 50.00 Corr. Coeff : 0.9939
4 5.00 1.130 40.0 40.00
g 3.00 0.8E0 30.0 30.00 t of Observations: 5
Calculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd X Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd){Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
1C = corrected chart response Pav = daily average pressure
I = actual chatt responsse
m = calibrator Qstd slope Calibrate By < S

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 %"}“’-’b[f’f M,

For subsequent calculation of sampler flow:
1/m((D[Sart(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

i i b et

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 1G240 Thailand
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NOx Analyzer Calibration Report

Calibrate Date  :23-Apr-24 Temperature (°C ) @ 25°C

Analyzer Type : NOx Barometer (mmHg) :759.2

Brand : API Humudity (50=15 %) 50.0%RH

Model : 200 AH Dilutor . APT M700 S/N 625
Scrial Number :407 (No.2) Zero Air . API M701 S/N 1526
Range : 500 ppb Standard gas : 800917 8K

Calibration of Span

Sunplv G RefVal 5 Before of Span{pph) After of Span.(ppb) % diff of S
I
upply Gas alue{ppb) o o NO, NOx ) NO, o diff of Span
Zero 0.0 1.5 i.1 D.4 0.0 0.0 0.0 0.0
Span 400.0 403.0 | 405.0 -2.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb ; a
Ref Value(ppb) ¥z p.(ppb) . Outp!tlt Difference _
NOx NG NGy, Diff(ppb) Ve Diff Abs (%) Diff
0.0 0.4 0.3 0.3 0.30 G.001 .08
100.0 i00.8 | 100.2 0.6 0.20 0.002 0.20
200.0 201.0 200.7 0.3 0.70 0.003 0.35
400.0 401.2 { 400.5 0.7 0.50 0.001 0.13
Average Diff (%0} 0.19
Multi Point Calibration
[ _y=1000;x+n_3h ______
| e e
| 350.0 e oo e
| _
I P
o i
0.0 100.0 200.0 300.0 400.0 500.0
Ref Vaiue{pphb)
C!:///{ég o ’/7, Ii {S’
Calibrate by: DAy - Approved by:  LYdyaud|
i lyeded 00 Sufmld 02000115 S arinuutedy : QF-QPi6-06

Thai Envirormental Technic Limited /6 Soi Ramkhamhazng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaitand
o Tel: +66(0)2373-7799Auta} Fax : +66[G]2373-7979 » admin@ter1995.com o wwiwtet1995.tom






NOx Analyzer Calibration Report
Calibrate Date : 1S-Apr-24 Temperature (°C ) : 25°C
Analyzer Type : NOx Barometer {mmHg) : 760.0
Brand : Teledyne Humidity (50%15 %) 50.0%RH
Model : 2C0 E Dilutor . APT M700 S/N 625
Serjal Nomber 972 (No.34) Zero Air . BAPI M70L S/N 1526
Range : 509 ppb Standard gas : AOGO17 SK
Calibration of Span
Before of Span.(ppb) After of Span.{ppb)
< f V. a L
Supply Gas Ref Value(ppl) NOx O NO, NOx O NO, o diff of Span
Zero 0.6 3.2 2.8 0.4 0.0 0.0 0.0 .0
3pan 400.0 4312.0 | 408.0 5.0 400.0C 4040.0 0.0 .0
Multi Point Calibration
Anal Disp.(ppb if
Ref Value(ppb) alyzer Disp.{ppb) . Outpl:lt Difference .
NOx NO NO, Diff(ppb} % Diff Abs (%) Diff
0.0 0.5 0.3 0.2 6.30 c.00% 0.08
100.0 160.9 } 100.3 0.6 G.30 G.003 0.30
200.¢ 203.,1,; 200.3 0.8 0.30 0.002 0.15
400.0 400.9 | 3%9.7 1.2 -0.30 -0.001 0.08
Average Diff (%0) 0.15
Multi Point Calibration
; A50.0 R e — J— ’
4000 | y = 0.9985% + 0.42
= 350.0 -
[=% : H
P2 300.0 4 H
- & 2500 4
= ‘ !
E 200.8 - ‘
Z 150.0 -
c i i
<L 1000 - I
50.0 - |
0.0 FF—— e . e ]
0.0 120.0 200.0 300.0 400.6 500.0
Ref Vatue{pob) l
) = i \) ;
Calibrate by = ’”ﬂéf/ﬁ Approved by : Vs f"{f

AT
ufylyafed 0o

Thai Environmental Technic Limited

TUnoYIR 0200715

il uety . QF-0P16-06

s Tol: +65(I)2273-7759(Aut0] Fax - +6610)2373-7579 o admin@teri005.com & winetrtid9os.com

1/8 Soi Ramkhamhaeng 145 Khwaeng/khet Saphan Sung Bangkok 10240 Thailand







NOx Analyzer Calibration Report

Thai Environmental Technic Limited
U3EN malaganadaun ing 4106

Calibrate Date ;23 -Apr-24 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 760.0
Brand ; Teledyne Humidity (30415 %) 50.0%R¥
Model . 200 E Dilutor « APTI M70C B/N 625
Serjal Number (481 (No.37] Zero Adr : API M701 §/M 19526
Range : 500 ppb Standard gas . ADO917 =X
Calibration of Span
Refore of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Spa
VPR @Y o T No | Mo, | wos | Wo | No, | pan
Zero 0.0 0.3 2.6 -2.3 0.0 0.0 0.0 0.0
Span 430.0 415.0 | 412.0 3.0 400.0 400.0 g.0 0.0
Multi Point Calibration
Analyzer Disp.{ppb iffere
Ref Value(ppb) Y p.(ppb) : Outplllt Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.4 -0.1 0.40 0.001 G.10
100.0 95.5 899.3 0.2 -0,70 -0.007 0.70
200.0 198.3 | 199.1 0.2 -0.90 -0.005 0.25
400.0 3%9.4 | 398.5 g.9 -1.50 -0.004 0.38
Average Diff (%) 0.41
Multi Point Calibration
|
|
0.0 1003 200.0 300.0
! Ref Value(ppb}
7 ——m
D et e | e
Calibrate by: st - Approved by : RES LIRS n
a—
C
wiluased - oo Fufewid 02600113 aviinuuslady : OF-0P16-06

Thai Evvicorumental Technic Limited

» T2h+662373-779 Auto} Fax: +66(012373-75379 » admin@tet1995.com o wwwtet1995.com

1/6 Sci Ramkhamhaeng 145 Khwaeng/Bhet Saphan 3ung Bangkok 33240 Thaitand







Special Gases Mixture

Customer Details
Name: Address: Customes Tag Mo.:

1/6 50i Ramkhamhaceng 45, Sapanscong,
Khet Saphan Sung, Bangkok 10240

Thai Environmental Technic Limited.

Certificate Details
Number: 2500723 Date of Issue: i8-Sep-2023 Lxpiry date: 18-Sep-2027
IMaterial Details
Production Grder: 90179846 Material Code: 603400-5K-44 Cylinder No.. DE36157
Gas content: 5520 t° Filling pressure: 145 bar Yalve: COA 66055
Cylindes Qwner: LIMNDE Cylinder tiaterial: Spectra seal Cylinder Size: 401
taboratory Report
Analytical Resuit
Component Notminal Concentiation  Analysis Resuit* Uncertainty? Methad of Analysis® . Assay Dale
Sulphur Dioxide 40.0 ppm 41.1 ppm = 104 relative (6} -PB-352 8-Sepa 13‘56‘0‘23‘
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Cancentration Expiry daie:
Sulphur Dioxide BOC1506295G 2535+ 025 ppm %-Jun-2024
in Nitrogen
Analyticol Instruments used in Assay
instrument /iiake /Model Analytical Principle Last Multipoint Calibration
FTIR Specirometers Nicotet i550 FHIR-S0G2 &-5ep-2023

Recommend usage condition

Minimum utilization: 59 of actual content or before expire date whichever comes first,
Storage condition: Keep in well ventilation and secure area.

Comments

when (eordering, please quote the material number

Mote:

1. Al esults expressed in s repozt 21e on mole/mole basis, unless wiliersise speafied, the Assay af this Slanvacd has heen perfaimed in

accodance witl the EPA Tiaceabilily Protocal EPA-SD0/2-12/53 1 far the Assay 2nc Certibrzlan of Gaseous CaliSation Stencatde vsing procedure 51

2. The reposted exparded uncertainty is based en a standard uncertzinty mulplied by a coverace faclor k=2, providiog a isvel of confidence of approximately Y5,
The measmerrent of shis matenzl is traceatde to the SHTough the refiencs gas standard which is tacealte to Swiss Haticnad Standard of Mass o

ather recogrsed natenal meliclogy rnstHuics,

3,01 bas Chromatoaesahy, (7} Paremayneire Quyoer Anzlyler, (3) Electiochemical Cryaen Araiyser, (4} Elecirochenscal iosiute Analyocr,

150 Totattrvdtozaiban Analyzer, (6% Tther - Speciiied
Sukanya Parinyasooniom /}M/

Page 1ull signatory for 2nd on behalfl of Linde (Thailand) Co., Lid.

This 1eoom shrl! ret be reproduoecd excepl o Ll PR=0 /1005

I85:6 72, 01 Adnust 7005

uSn Buid (Ussinalng) di6a (Linsy) tinde (Thailand) Public Company Limited

RECIEEE | TMEYERHE AT e 1)

BU 15 weTsTeg 18 273 T4 OEEPTRR-ASIR UL 6.5 RO

D.UIT BAUNSUSUNIS 10540 nsrlm (56) 23286700 Thsas (66) 2338-6333
Fsweusalngs: 105 W 5 wunoadns aumtkra oodes 24180

Trafut {66} 33570 479-93 Trsiis (659 3%.570-373

FUL ReoaLrats fa 2T RSN

15" 'Noor, Gangna Tower A, 2/3 Mo0 14, Bangna Trad KM, 6.5 Read, Bangkacw

Bangplee, Samutprakarn 10540, Tel {66) 2338-6100 Fax {G6) 2338-6333

welgrow Plant: 105 Mae 5, 1.Bangsamak, A Bangpakong, Chacheengsao 24150
Thailand, fef {46) 30.570-479-93 Fau (Gir) 34.579-323






Analyzer Calibration Report

That Environmental Technic Limited
1UIUN IMAHATININGeN N NG

(alibrate Date 24-Bpr-24 Temperature (°C ) 25°C
Analvzer Type 50, Barometer (nmHg) : 760.0
Brand APT Humnidity (5015 %) : 50.0 %RH
Model 1Q0E Dilulor - APT M700 3/N 625
Serial Number 383 {No.12) Zero Air API M701 S/W 1926
Range 500 ppb Standard gas D626l157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 3.2 0.0 0.0
Span 400.0 413.0 400.0 0.0
Multi Point Calibration
g Qutput Difference
Ref Value(ppb) - nalyzer Disp.(ppb DIff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 p.4 0.G0 0.310
1G0.0 95.2 -0.8 ~0.0L 0.80
200.0 158.3 -0.7 0.00 0.35
400.0 399.6 -0.4 G.0% 0.10
Average Diff (%) 0.34
Multi Point Calibration |
450.0 : i
400.0 y=0.9;28_7>;-0.14 o .
3500 b o R
2 3000
2 2500 A
5 2000
3 o0 P o
< 100.0
50.0 e
0.0 S et . _ :
200.0 300.0 400.0 500.0 |
Ref Value{peh) :
) ) ;
Calibrate by: W 'é{ﬁ{}: : Approved by hﬂ@ft [‘.(_E?X ﬁ]
ffw/

ufluaseit - 00 Tuilaraia 02/09/15 mvRnuue iy | QF-QP16-06

Thai Erwvironmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/KRet Saphan Sung  Bangkok 10249 Thailand
o Teb: +66{0]2373-7799(Auto} Fax : +E6[0)2572-7573 o admin@tetl1585.com o wwww er1585.com






Analyzer

Calibration Report

Thai Environmental Technic Limited
VIEN INAUNEIND

Calibrate Date 24-Rpr-24 Temperature (°C ) 25°C
Analyzer Type 50, Barometer {mmHg) @ 755-0
Brand API Humidity (50+15 %) : 50.0 %RH
Model 100A Dilutor . API M700 S/N 625
Serial Ninmber 1412(No.17) Zero Alr APT M701 S/N 1526
Range 500 ppb Standard gas DE36157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 i.8 0.0 0.0
Span 400.0 398.0 400.0 0.0
Muliti Point Calibration
. iff
Ref Value(ppb) Analyzer Disp.(ppb] - Output le_ st -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.0%
100.0 29.7 -0.3 0.00 0.30
200.0 i93.2 -0.8 0.00 0.40
400.0 368.4 -1.6 0.00 0.40
Average Diff (%) 0.30
i Multi Point Calibration
I 4500 y "
| y =09952x+ .25 - _
- |
______ ]
|
0.0 : _ — : .
0.0 100.0 200.0 300.0 400.0 500.0
) Ref Value(pph) -
4 “\) i . f\
- "’Eé For S, N L
Calibrate by: e Lol Approved by : Q‘( G nA L v,

uRlany R : 00

Thai Environmental Techric Linited

TuRoula 02/09/13

maRuyuedy - QF-QP16-06

1/6 o1 Remkharhaeng 145 Khwaeng/Khet Saphan Sung Banglok 10240 Theiland

o Tel : +66[0)2373-779%{Auta} Fax : +66{0}2373-7579 & admin@ter1985.com whww tet1995 com
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Thai Environmental Technic Limited

Analyzer Calibration Report

Calibrate Date 24-Apr-24 Temperature (°C) : 25°C

Analyzer Type 50, Barometer (mumlig) : 755.0

Brand APT Humidity (5015 %): 50.0 %RH

Model 100E Dilutor . RAPI M700 S/N 625
Serial Number 2658 (No.18) Zero Air : API M701 S/N 1926
Range 500 ppb Standard gas . D&36157

Calibration of Span

Supply Gas Ref Value(pph) {Before of Span.(ppb)| After of Span. (ppb) Abs% diff of Span
Zero 0.0 2.3 0.0 0.0
Span 400.0 391.0 400.0 0.0

Multi Point Calibration

. Output Difference
Ref Value(ppb) Analyzer Disp.(ppb - L - .
Diff {ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 .10
100.0 99.38 -0.2 0.00 0.20
200.0 1589.5 ~0,5 0.00 0.25
440.0 400.3 0.3 0.00 0.08
Average Diff (%) 0.16
Multi Point Calibration
450.0 S
1 i A ¢
! 400.0 + 0
i 4 2 g
.- E R =
RN L1 S S—— . /-l
P S i
i 23000 4 - o
PO 2500 <o
-
g 200.0 :
i TEU 150.0 ; R P L L AL T T T —
| < 100.0 -
1, 50.0 4 e
' 200.0 300.0 430.0 500.0 i
| i
i Ref Value{pph) :
i
Q"’ﬁéﬂb . 5?} e | wl
Calibrate by {,«-ﬂ-\ Approved by . oM [
'z.,/
udluaeit 00 Fufieyaih 02/00/15 ALY ad | QF-QP16-06

Thai Environmental Technic Limited  1/6 5oi Ramkhamhageng 145 Khwaeng/Khet Saphan Sung  3angkok 10240 Thailand
e Tel : +65(0)2373-7799{Auta) Fax : +B6{0)2373-7979 ¢ admin@tet1295.com o www.tet1385.com






THAT METEOROLOGICAL DFEPARTMENT
4353 Sukhuenivit, Bangna, Banglkok 10260 Tel, 081-454-2804,6-2399-0469

Calibration Certificate

lssued by : Calibration & Test Section : Meieorological Instruments Bureau

Date of Issue 18 March, 2024 Certification No. 131/24

Page : | of 2

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

Type : Weather Wizard 1|

Seriat No, WCB0731A87 ID Mo. : No.4

Customer . Thal Environmenial Technic Limited.
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1010.6 hPa

NATIONAL STANDARD WIND TUNNEL
» Micromanometer Theodor Friedrichs FCO14 Serial No, 8310118
s HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.L3.7. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 mfsec
- Ultrasonic Anemometer Mode! DA-650-3TV (sensor TR-2CAH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANFZAM

Calibrated by : NQ} L

Mr. Watcharapol Subwat Mr. Pisood Promsut

Mechanical Engineer




THAT METFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 131/24

18 March, 2024 Page : 2 of 2
_ Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemgmeter | Pressure | Vacumm| Velocity Yelocity ... Correction
n/sec fnehes 120 | inches H20 | 'm/sec m/fsec | m/see
1.00 - - - 04 0.60
3.02 - - - 2.2 0.82
5.00 - - - 45 0.50
7.00 - - - 6.3 0.70
9.02 - - - 8.5 0.52
11.01 - - - 103 0.71
13.01 - - - 12.7 0.31
15.01 - - - 143 0.71
17.02 - - - 16.7 0.3.2
20.02 - - - 19.3 0.72

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

WIND DIRETION TESTED WIND DIRECTION
0 0
80 o0
180 180
270

Calibrated by :
NQWL

Mr. Watcharapo! Subwat

Mechanical Enginecr




THA! METEOROLOGICAL DEFPARTMENT

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

Calibration Certificate

issued by : Calibration & Test Section : Meteorological insiruments Bureau

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

Object : Wind speed and wind direction

Manufacturer : Davis [nstruments Inc.

Type : Weather Wizard !l

Seriat No. WC50208A21 1D No. No.22

Customer : Thal Environmental Technic Limited.

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

Calibration Condition : Temperature 25.1 ¢ Barometric Pressure 1014.3 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FCOi4 Serial No. 9310112

T HOOK GAGE NO 1425 Pitat Tube Theador Friedrichs Type 0800.0000 serial 8023
N.I.S.T. Test Reierence Number 731/241460 : Standard Velogity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-G50-3TV (sensor TR-G0AH)

Serial Number 110730029 (sensor 1206822588)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20.m/sec
'/// _._\\) m B¢ [
Calibrated by N&M‘\ﬁ Sigfed - \\ /
[ o
My, Waicharapol Subwat My, Pisodd Il_:iromsut

Mechanical Engineer

e e




THA! METFEOROLOGICAL 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
Ultrasonie Anemometer | Pressure | Vacumm | Velocity VYelocity Correction
n/sec | mehes 520 | inches H20 | D1/sec m/ sec‘ m/sec
1.0 - - - 0.9 0.10
3.02 - - - 2.7 .32
5.00 - - - 49 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.9 0.12
11.01 - - - 10,7 0.3]
13.01 - - - 13.0 .01
15.01 - - - 14.% 0.11
17.02 - - - 17.0 0.02
20.02 - - - 20,0 002
Wind Aloft Plotting Beard.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

80 90

180 180

270 270

Calibrated by :
alibrat ¥ N@: -ﬁw\

Mr. Watcharapo! Subwat

Mechanical Engineer




THA! METZOROLOGICAL 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 24 October, 2023 Certification No. 373/23
Page : ] of 2

Obiect : Wind speed and wind direction

Manufacturer : Davis Instruments Inc,

Type . Weather Wizard 1l

Serial No. WCSDE09A09 D No. : No.27

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 251 °C  Barometric Pressure 1012.1 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemormetar 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theador Friedrichs Type 0800.0000 serial 9023
MN.LST. Test Reference Number 731/241450 : Standard Velocity at 20 - 30 misec
: Ultrasonic Anemomeaier Model DA-B50-3TV {sensor TR-G0AH)

Senaf Number 110730029 {sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : H@\d"m“f"k Signdd -

Mr. Watcharapol Subwat Mr. Pisdod Promsut

a

1607

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 375/23

24 Qctober, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemosmneter | Pressure | Vacumm | Velosity Velocity Correction
m/sec inches H10 | inches H2O {  m/sep m/sec m/sec
1.00 - - - 0.9 G.10
3.02 - - - 27 .32
5.00 - - - 4.9 0.10
7.04 - - - 6.7 034
9.02 - - - 8.9 G.12
1.0l - - - 109 031
13.01 - - - 13.0 0.01
15.01 - - - 14.8 0.21
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 WINLD DIRECTION
0 0
90 o0
180 180
270

Calibrated by - m C{\Q@lﬁuk_

Mr, Watcharapol Subwat

Mechanieal Engineer




Equipment Type

Thai Environmental Technic Limited
VSN malagsuindeunlng 9106

Personal Pump Calibration Report

Personal Pump/Pararneter

Eguipment Range 0.1-7.0 /min
Calibration Range 0.1-4.0 l/min
Calibration Type Drycal
Calibration 5/N 4491
Personal Pump Hi Flow/Low 5 4 P b i
Itemn AT 1 ATIAR 2 AT 3 Average Uncertainty
S/N Flow
1. 20084703011 2.0 1.9%40 1.9%60 1.9980 1.9%560 +0.0020
2. 20120202045 2.0 1.9970 1.5980 1.9990 i.9980 +0.0010
3, 20110605104 2.5 24560 24970 2.4980 24970 06010
a. 20080703009 25 2.4340 2.45460 24580 24980 +0.0020
Calibration Date__ 19 _/ 05 /[ 67
Calibration By ooty
Remark : Uncertainty Type A = 0 = _SD

SD

ol

Mean

Jn

Standard deviation
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Y PROMOTION ASSQOCIATION (FHAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.D-2717-3000-29 FAX.0-2719-3484

Ceriificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitied by :

Location :

Received order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
) Ponpan Paipim

{
{ ) Suwit imjai
{+/ ) Kunchit Promprat

Issue Date :

Electronic Balance
Metiler Toledo
XP205DR
1129273885
Ins-LAB-035

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

Balance Room

0G April 2024
10 April 2024

15 °C 10 40 °C
30 % 1o 90 %

Khit Ruttanaprapachai

}iuw}\td—'

Approved Signatory

12 April 2024

The Uncertainties are for a confidence probability of approximately 85%

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.

CALIBRATION 0002

Cert.No,: 24MM273
Page.: 10f3



SR

Eqguipment : Electronic Balance Cert.No.: 24MM273
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2404-01130C-15

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 siandard instruments:-

Instruments Model Seriai No. 1D No. Test repoirt No. Due date
1) Standard Weight Set (E2) 15884 - TORC138 MM-0020-23 30 Jan 2025

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

3. This result of calibration was made on reguested 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.

Resulf of calibration ({ ) Without Adjustment { *) Aﬂer_'Adj_ustment by Internal Calibration

Range capacity : 0 g to 81 g Regclqt_ibn 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction ‘Uncertainty Factor
(9) (9) ) (tmg) (k)
80 79.89887 - +0.00003 015 2
200 1999998  +0.0002 " 0.29 2
After Adjustment : .
1. Determination of the standard deviation of weighing machine (n=10})
Applied Weight  ~ Standard Deviation
(g) of Reading (g)
80 0.000016

200 0.00005




Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference ; 2404-01130C-15

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
(g} {a) {g} {a) {9)
+0.0001 +(.0001 0.0000 0.0000 +0.0002

3. Departure from hominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g} (g) (g) {xmg)
Unload 0.00000 0.0000C 0.028
0.01 0.008929 +3.00001 0.02¢
0.05 0.04999 +0.00001 0.028
1 0.99999 +(,00001 0.030
2 1.99899 +0.00001 0.030
5 499999 +(3,00001 0.034
10 10.00000 0.00000 0.036
20 19.99899 +0.00001 0.045
50 49.99999 +0.00001 0.080
80 79.993399 +0,00001 0.15
200 100,9908 +0.0002 0.29

Cert.No.: 24MM273
Page: 3of 3

2 3 2 3
t i (2)

1o
AN 016\

Froni Front Fiont

Maximum difference between
off-center and central loading

(g)
0.0001

Coverage
Factor
(k)
228
228
2,23
217
2.15
2.08
2.08
2

2
2
2

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

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

-00o~
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Styesipms N

- i ) . " i P AT S ; A
CORFORATE SERVICES 3: TOUIPMENT CALIBRATION AND TESTING SERVICEN ////’::'“\“‘/R\\\ E¥ 4 11&3‘1!"% 7
S3404 PATTANAKARN ROAD SOL 1H, SUANLUANG. SUANLUANG BANGKON 10250 kAN e
i HSC-TISLTIS1TORS
TEL 027173000200 TAN (1217 80.0454 CALIBRATION 0000
Cert.No.: 23CH0644
Page.: 1of 2

Certificate of Calibration

Equipment:

Manufacturer :

pH Meter

Horba

Model : LAQUA-PH1300
Serial No. : BOBDO012

ID No. : Ins-LAB-026
Condition As-Received: Used ltem

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Aimbient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

{\/)Saithip Meangmai

{ ) Warakom Lerngagtrakul

{ ) Ponpan Paipim

Issue Pate :

31 October 2023
01 November 2023
2310-08430C-7

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240

Laboratory (Thai Environment Technic Limited)
(254 - 242} °C

(69.3 - 66.7) %

In - house method

- CP-OCH2 by direct measurement with standard

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

Approved Signéiory

10 November 2023

The Uncertainties are for 2 confidence probahitity of approximately 83%

Thic cortilivare may ot be reproducd ather dum D [l exeept with the piior writlen

Apprereal ol the Lo of Corporae Services 20 Eguigment Calibration and Tesling memviees,

A 0060438



Condition of this calibration result

1. Reference Standard Instrument -

Instrument
1) Document Process Calibrator

Serial No.

1D Mo,

2) Digital Thermomster -
This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association {Thailand - Japan)

2. Certified Reference Materials

Buffer Solution

pH 1.679
pH 4.008
pH B6.865
pH 9.181
*nH 12.45

Calibration Results

43160068 130RCQI2
130RC018

Cert. No.: 23CHOB44
Page.: 20f2
Cert. Na. Due Date
23E1284 10 Apr 2024
23T1595 13 Sep 2024

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

ANSI-ASQ National Accreditation Board, Accredited No, AR-1835
Exp. date
20 Jun 2024
01 Qct 2025
01 Jan 2024
01 Oct 2024
19 Nov 2023

Manufacturer
CPA chem
CPA chem
CPA chem
CPA chem

Hach Lenge GmbH

Function : mV Measurement
Performing standard curve by Fiuke at pH (1.7,4,7,10)

Lot No.
823319
931858
788996
931960
co2902
3. This certificate is valid only to the itern calibrated on date and place of calibration.

Unit Under Nominal | Standard . Uncertainty of Coverage
. . Actual Reading
Calibration Value Voltage Measurement factor
Input {tmV} k
pH mV mV pH
pH Meter 1.680 314.73 314.7 1.680 0.058 2,00
5/N.: BOGD0O12 4.000 177.48 177.4 4.000 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.060 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.0 9.180 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00
Function : pH Measurement
Performing four buffers standard curve hy using huffer nominal pH {1.7,4,7,9}
Unit Under Standard pH Actual pH |Actual mV{ Uncertainty of Caverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
{mV) {*) k
pH Electrods 1.679 1.686 296.3 0.0071 2.13
S/N.: 9X3D0537 4.008 3.902 159.1 0.0089 2.25
6.865 6.845 -10.1 0.015 2.20
5.181 9.138 -143.9 0.014 2.00
*12.45 12.427 -335.9 0.056 2.00

Remark: *: Not NSC-ONSGC Accradited

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

~-o00-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

53454 PATTANAKARN ROAD SOL i8, SUANLUANG, SUANLUANG BANGKOR K250

TEL.0-2717.3000-29  FAX, 3-2719-9484

Certificate of Calibration

Equinpment :
Manufacturer :

Model :

Serial No. :

1. No. :

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

Submitted by :

Ambient Tempsrature
Relative Humidity :
Calibration Procedure:

Calibrated by :

Approved by :

(\/) Saithip Meangmai
{ )Warakorn Lerngagtrakul
{ }Ponpan PFaipim

isgue Date :

The Uncertaintics are for a confidence probability of spproximately 95%.

Turbidity Meter
Thermo Scientific
EUTECH TN-100
2855003

Used Hem

17 October 2023
18 October 2023

2310-0562D8C-11

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Cert.No.. 23CH1336
Pags.: 1of2

Khwaeng/Khet Saphan Sung, Bangkok 10240

(25 + 2.5) °C
(50 + 20) %

in - house method . CP-GH11
based on direct measurement by
using Formezin standard solution

Walalak Sirlihean
S&\‘ﬂvzv_}

¥
Approved Signatory

18 Gclober 2023

Thiz eerificnle may nos be reprodaced other 1han in full, except with Se priae willion

aggryal #f e besd of Calibratan and Testing Equipmen: Services,

A 0012067
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Instruments
1) Thermo-Hygrograph
2} Eiectronic Balance

" Calibration result

|" Condition of this calibration result

1. Reference Standard Instruments :
This certification is fraceable to the International System of unit (8! unit} through:-
- Technology Promotion Assodiation (Thaitand-dapan).

Berial No.
1103328
11240313382

Material
1} Hexamethylenetetramine
2} Hydrazinium Sulfate

D No,
130EC010
140RCONE

Manufzcturer
HIMEDIA
HIMEDIA,

Certificate No.
23H1361
23MM18

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

Lot No.
Q000493847
0000522014

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

Cert.Na.
Fage, :

Due date
13 June 2024
20 Feb 2024

Assay
99.65%
99.40%

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) {ENTU) k
0.1 G.23 0.027 2.06
20 201 .38 2.00
100 100 0.74 2.00
800 789 2.1 2,13

- UUC* = UnH Under Calibration

- NTU = Nephelometric Turbidity Units

~cfo-

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

a 1184940




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250

-

TEL.0-2717-3000-28 FAX.B-2719-0484

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

1D No. :

Submitied by :

Location :

Received order :
Calibration Date :

Ambient Terﬁpéfwature ;

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 Aprii 2024
10 April 2024

15 Cto 40 °C
30 % to 90 %

Khit Ruttanaprapachat

,KUM)HQL

Approved Signatory

12 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than inull, sxcept with the prior writien
Anproval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

Cert.No.:
Page.:

"‘I I L 4
NSC-TISLTIS1F025
CALIBRATION DOGS

24MM272
10f 3




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 stangard 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 certificale is valid only to the item calibrated cn 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
Range capacity : 0 g to 210 g Resolution 0.0001 g
Before Adjustment : o

Balance R I Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (9) o (g} .- (Emg} (k)
100 100.0000 0.0000- - : 0.19 2
200 200.0001 00001 . 030 2
After Adjustment : S R
1. Determination of the standard deviation of weighing machine . -~ {(n=10)
Applied Weight - . Standard Deviation -
(g} " ofReading {g)
100 = . 0.00007 -

200 ' : 0.00008




Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2404-01130C-14

Reslult of calibration

2. Effect of off center [oading
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) {9) {g) {9} {g)
0.0000 +0.0001 0.0000 +0.0001 +(3,0003

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(9) (9) (g} {xmg}
Unload 0.0000 0,0000 0.14
0.01 0.0101 -0.0001 0.14
0.1 0.1001 -0.0001 .14
0.5 0.5002 -(3,0002 0.14
1 1.0002 -0.0002 0.14
5 5.0000 0.000C 0.14
10 10.0001 -0.0001 0.14
25 25.0000 0.0000 0.15
50 49,9999 +0.0001 0.15
100 100.0002 -0.0002 0.19
200 200.0002 -0.0002 0.30

Cert.No.: 24MM272
Page: 30of 3

Maximum difference between
off-center and central loading

{g)
0.0003

Coverage
Facfor
{k)
2.1
2.11
2.1
2.11
2.1
2,11
2.1
2.07
2.08
2
2

The reported uncertainty of measurement was hased on & standard uncertainty muitiptied by a coverage

factor k , providing a leve! of confidence of approximately 95 %.

-olo-
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53414 PATTANAKARN ROAD SOT 18, SUSNLUANG, STANL orhsp Euige
WEC-TIS-TE a2k
TEL. 0-2717-3000-20  FAK, (W2T719-0454 CALISRATION 0003
Sert. Moo Z3TRM7O0L
Page: 1o
AL ° A G¥ 4 Pt 2y
Certificate of Calibration
Eguipment . BOD Incubstor
hanufacturer Aocuplus
Model [250-D8
Serial No. : 2059-1017-0029
1D No.: LAB BOD 06
Submitted by : Thai Environmental Technic Limited
116 Soi Ramihamhaeng 145,
Khwaeng/Khet Saphan Sung,
Banglolk 10240
Loecation : Laboratoty (Thai Environmental Technic Limited)
Received Order . 29 June 2023
Calibration Date : 28 June 2023
Ambient Temperature : (26 £10) °c
Relative Humidity : {B0230)%
Calibrated by : Suwit Imjal
Approved by (ﬁ\&h{, .

Apnproved Signatory
{ ) Parnthippa Tameyakul
(/) Malse Butkruea

lasue Date ! 5 Jufy 2023

The Uncertainties ave for a confidence probebiity of approxzimately 35%

Thiz certificats mey aot e reproduced other than in Tull, exeept wish the prier wriden

Approvel of the esd of Carporate Services 3 : Equipment Calibration e Tearing Bervices.




Eauipment :

Condition As-Received :
Reference :

Procedure lised :-

BOD Incubzator
Used item
2306-07120C-8

Cert. No.: 23TM704
Page: 2of3

Calibration were conducied using calibration procedure CP-OTO2 according to direct measurement
method with Data Acquisition which sonnected with Resistance Temperature Detector (RTD ).
The temperature scale used was based on |7S-90.
Condition of this result of calibration
1. Reference standard instrument:-
instrument

Serial No.

ECert. No. Traceable Due Date
1} Data Acquisitlon MY57013823 23LmsB TRA 256 Mar 2024

2. This certificate is valid only to the item calibrated on date and ptace of calibration.
3. This certification is traceable to ths international Systern of Unit.

Remark: TPA: Technology Promotion Association ( Thailand - Japan )

Resutt of Calibration :-
Function of QUG ;

(™) Without Adjustment
Temperature Source

Fresh air setting : Not Avallsble Environment during calibration
Beginning Finished
Temp. (°C) 24 24
f REL.Humid, ( % ) 87 64
2 2 AC Supply ( Volt } 228 227
A o)
1 3
g {ref) Position - Ref. Std.
Y . D No.:
R g 1H2 g
S ! S I 231-17RTD-01
; 7‘ -2 21-17RTD-02
BT c ) T N
3 W T, T . 3 17RTD-03
-~ 4 17RTD-04
- Y e 5 17RTR-05
8 17TRTD-08
7 17RTD-07
Probe Installation Details : Dimension of Chamber : 8 23-17RTD-08
a= 0 em D= 0.48 m 9 {ref.) 23-17RTD-09
b= 10 cm W= 0.50 m
c= 10 om H= 1.4 m
Capacity = 028 ‘m?

ol

a 1168375



Eculpment :

200 incubaior

Condition As-Received : Used Hem of 3
Refersnce ! 2306-07120C-8
Resuli of Calibration - {7} Without Adjustmert
Functlon of LLIG™ : Temperaiure Source
Fresh aty setiing : Mot Available
Dalibradion ] LUCT Ay Tempetratire Temperature | Jveralh [Coverage
Folnt Setfing | Reading stability eertiformmity Wariation
(e ey P (e (£7°C) ey (°¢)
20.C 20.0 19.7 0.33 0.36 1.1
Calibration WMessured Temperaiure ( °C . .
. — - Uncertainty
Point Positicn
{°C) 1 2 3 4 5 3 7 (+°C)
20.0 20.244 ; 20,180 | 20.158 | 20.066 | 20.002 | 19.874 | 18.712 0.58

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

Temperature stability : One-half of the greatest maximum difference of measured termperature at any one sensor.

Temperature uniformity : The maximum diffsrence of maasured temperafures at any sensors and the measurad
termperature ail the reference location which are observed at the same time ot af as close an observation fime as
possible o determine the femperature pattern or homogeneity within the chamber under steady-siate condifions.

Cverall Varistion : The Difference of the maximum and minimum measured fempsratures throughout observation.

LIC* @ 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 muitipiied by a coverage
factor &, providing a level of confidence of approximately B3 %.

-pfo-







TECENOLOGY PROMOTION ASSOCIATION (THAILAMD-JAPAN]
CORPORATE SERVICES 31 EQUIPVMENT CALIBRATION AN TESTING SERVICES

24404 PATTANAKARY ROAL SO0 18, SUANLUANGL SUANLUANG BANGRE 250

TEE, 527 13-3000:20  FAN. 27199481
Cert.No.: 24CH140
Page.: 1 0of 2
A I . Lt u.':»:) T »' " Yy * ﬂ'mﬁ ! .1 C“B 71,
Certificate of Calibration

Eguipment . Conductivity Meter
Manufzcturer : Horiba
Model . ES-71
Seriat No. : DE6GE0003
ID No. : No.3
Condition As-Received: Used Item
Received Date 286 January 2024
Calthration Date : 29 January 2024
Reference : 2401-0802038C-1
Submitted by : Thal Environmental Technic Limited

1/6 Soi Ramkhamhasng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240
Ambiant Temperature : (25 = 2.5} °c
Relative Humidity : (50 + 15} %
Calibration Procedure: In -house method :

- GP-CHS : based on direct measurement with

reference material (Ri}
Calibrated by : Walalalk Sirithean

[ W f !

Approved by - Nororbeorn,

Approved Signatory
{ ) Saithip Meangmsi
{ /f Warakorn Lerngagtrakul
{ ) Ponpan Paipim

issue Daie : 8 Fehruary 2024
The Uneertainties are for o eonfidence probability of approxhmately 95%.

Vhis sursiicate Ty pot b rependieed oiher than v Wt exeeni sith dhe prior writien

e Bapnginam Secvices.

spproyad of $he hesd of Caflbradon and

40012884



Cert.No.: 24CH140

Page.: 2 of 2
Condition of this resuit of calibration
1. Reference Standard Instrument -
Instrument Serial No. 1D No. Certificate No. Bue date
1} Thermometer 9548224 130RC003 231435 10 Apr 2024

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

2. Cerlified Reference Materials -
- Conductivity calibration solution, Thermo Scientific {Traceable to NIST)

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

factor k, providing a level of confidence of approximately 885 %.

-00o-

Conductivity Solution Manufaciurer Lot No. Exp. date
84 pS/om Thermo Scientific 193/02 12 May 2024
1.413 mSicm Tharmo Scientific 382/014 30 Sep 2025
12.88 mS/ecm Thermo Scientific 35101 03 Sep 2024
- Control Conductivity calibration solufion temperature by Water bath (25 £ 0.1) °C
3. This certificate is valid only to the item calibrated on date ang place of calibration.
Calibration resulis
Function : Conductivity Measurement
{*) AMHer Adjustment at 1.413 mSicm
Conductivity Electrode Serial No.: 3C6EG212
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading {3JC* Reading of Measurement factor
Solution (%) &
84 uS/icm 90.8 uS/cm 88.0 uS/om 4.3 uSfcm 2.00
1.413 mSiom 1.422 mSicm 1.413 m8/em 0.016 mSicm 2.00
12.88 mS/cm 12.54 mSicm 12.50 mS/cm 0.14 mSicm 200 |
Remark: - UUC* = Unit Under Calibration

a 1201045



METROLOGY SYYTEM ( THAILANE ) €., LTI,

Certificate of Calibration

Certificate Number : SPR24020097-8 Page : 1 of 3

Cusiomer . Thai Environmental Technic Limited.

SR LY

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

Equipment Name o DO Meter
Manufacturer . Horiba
Model : OM-T1G
Serial Number . D75J0012
ID. Number ¢ No.O7

Environmental Conditions

Ambient Temperature 93T 2 Received Date o 07 Feb 2024
__ Relative Humidity B0 T159 Calibration Date : 00 Feb 2024
Location of Calibration ¢ In-Lab Recommend Due Date © 0Y Feb 2025
(L Calibration Procedure ¢ In-House Method Date of Issue © 10 Feh 2024
Z
B! Method of Calibration
s
& This certifizg that the above instrumant was calibrated in compiiance with the caltbration system
] requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to parform
I this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constanis,
S consensus standards. The resuit reported herein apply anly 1o the calibration of the itern described above as
n received.Our decision rule is to contact the customsr if the item pass and fall calibration when the resulis
3z include the uncertainties and the customer must determine if the results mests their needs,

The calibration certificate shall not be reproduced except in full without writien approval ¢f SP Metrology

System (Thailand).

Calibrated by : Mr.Sarawut Khitmai Approved by

2 Calibration Officer { Mr.Yodyaim Chansang }

Authorized Signatory

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

Certificate Number : SPR24020007-8

Reference Standards

) METROLOGY SYSTEM ( THAILAND ) €0.,1TD.

Page :2 of 3

Equipment Name

Model

Serial No.

Cerificate No.

Due. Date

Zero Oxygen Solution

HIT040L

Lot 50027-23 _

21C31

21 Mar 2028

Traceability

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

HANNA - Hanna Instruments (Thailand) Ltd.

SP-FM-04-15 rev.0



METROLOGCY SYSTEM ( THAILAND ) CO., LT50.

Result of Calibration

Certificate Number : SPR24020087-8 Page : 3 of 3
* Function : Dissolved Oxygen FPermanance Test Jnit @ mg/L
I Actual uvuc - Uncertainty
Standard Reading wrror (%}
(.00 0.34 0.34 0.13
8.24 8.72 0.48 0.13

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

o 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 coniidence approximataly 85%.
& - End of Certificate -

g
o]

SP-FM—04-15 REY.0






FSRi223

MAINTENANCE REPORT

QOPTIMA 8000
Cusiomer : uddu waiadunadauine Date Tested: March 28, 2024
A6 Recommendation Recertification
Address :  1/6 anaswudnny 145, Period 6 Months
UINESWUEY, 126 ATWLGY, Recertificaiion Due: September 27, 2567
Agetnwe 10240 TH Date Last Certified: September 29, 2023
User Name: an aigwed Visit Number: 10F 2
Phone: 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
N0772045 1F1380368 PN:6150T21E4Q1E

TESTED EQUIPMENT
iPV Methods

TEST STANDARD USED PE NUMBER
Mixed standard 1/10 NOB691579

Mixed standard 1/100 N9300221

CUSTOMER SUPPLIED COMMENTS
2 % HNO3
10 % HNO3

Pagelofd

TH One Source Co..Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand



MAINTENANCE REPORT
OPTIMA 8000

FSR1223

SERIAL NUMBER 07851310024C 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 ali tubing for sign of clacking or ieaking.
D. Adjust water and gas pressure reguiator 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 repiace all purge filters.
C. Recheck cptical alignment.
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out water the chiller and replace with coolant mix30pius every twelve months
4. PERFORMANCE CHECKS

A. Torch View Alignment.

B, Wavelength Calibration.

iarch 28, 2024
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TH One Source Co.,Lid. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand




FSR1223

MAINTENANCE REPORT

OPTIMA 8000
SERIAL NUMBER  07851310024C DATE TESTED March 28, 2024
PARAMETER SPECIFICATION FINAL VAULE
Precision
Zn 213.856 % BSD < 1.0 0.33
Mg 280.260 % RED < 1.0 0.63
Mq 285.207 % RED < 1.0 0.59
Ba 455.403 % RSD < 1.0 0.28
Detection Limits: Axial

As 193 nm, 3(sd) < 10.0 ppb 1.39

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

T1180 nm, 3(sd) < 10.0 ppb 1.08

Pb 220 nm, 3(sd) < 3.0 ppb 0.28
BEC: Axial Mn 267 nm, < 30 ppb 3.80
Detection Limits: Radial

As 193 nm, 3{sd} < 60.0 ppb 2.53

Zn 213 nm, 3(sd} < 2.0 ppb 0.22

Mn 257 nm, 3(sd} < 1.0 ppb 0.05

La 372 nm, 3(sd) < 3.0 ppb 0.07

Ba 455 nm, 3{sd) < 0.3 ppb 0.04

Ba 493 nm, 3{sd) < 0.6 ppb 0.02
BEC: Radial Mn 257 nm, < 30 ppb 10.83
Spectiral Resolution: UV

As 193 nm, < 0.009 0.006887

Ni 231 nm, < 0.011 0.00792

Ni 341 nm, £ 0.015 0.01195
Specirat Resoluiion: VIS

Ba 455 nm, < 0.020 0.01482

Page 3 of 4

TH Qne Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Laim Luk Ka, Pathum Thani 12150, Thailand




FSR1223

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER  07851310024C DATE TESTED March 28, 2024

Remarks :
Commissicning follow as commissioning performance sheets.

Calculaie MnBEC = IB * STD Conc / 18-1B , where standard conc = 1000 ug/L

IB = Intensity of blank

IS = Intensity of Standard

Used Mira Mist Nebulizer

a533WuIILED(green) tuPlasma Control fimiluineads udneineaseiuauinadiunas Neb Flow

uu Pneumatics Controlier Board guditlawn,

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

meets
I:! does not mest

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

Service Departiment TH One Source Co., Lid.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

TH One Souice Co.,Lid. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand




Method Loade
Method Mame:
TEC File:

Method Description: N=18- 1.8% RSD

Precison

Method Last Saved: 2274725354 18:28:

M5F File:

Ba

Seguence Mo, : 3
Sample ID: Precision
Analyst:

Tnitial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Collected: 28/3/2567 13:45:32
Data Type: Original

Initial Sample Yol:

Sample Prep Vol:

Mebulizer Parameters: Precision
Analyte Back Pressure
ALL 222.8 “Pa

Mean Data: Precision
fean Corrected

Analyte Intensity
Zn 2BG,288 146145.@
Mg 286,271 1334588.3
Mg 285.213 74484 .6
Ba 455.4B3 3373485.1

Flow
.55 L/min
Calib, Sample
Conc. Units Std.Dev. Conc. Units

Std.Dev.
482.54

3458.45%
448.15

a583.3%9

RSD
8.33%
2.83%
8. 59%
2.28%




Analysis Begun

Start Time: 28/3/2567 13:57:16
togged In Analyst: TET
Spectrometer: Optima R00g

Plasma On Time: 28/3/2587 13:19:85
Technique: ICP Continucus
Autosampler: S18

Sample Information File: C:\Users\Publich\PerkinElmer\ICP\Data\Sample Information\24-83-25.sif

Batch ID:
Results Data Set: DLRL_288324

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

Method Loaded

Method Name: DLRL-Cal

IEC File:

Method Description: Calibration for later test

Method Last Saved: 5/1@/2552 13:52:49
MSF File:

Sequence Mo.: 1

Sample ID: Calib Blank 1
Analyst:

Initial Sample Wi:
Dilution:

Wash Time:

Aurtosampler Location:

Date Collected: 28/3/2567 13:57:20
Data Type: Original

Tnitial sample Vol:

Sample Prep Vol:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow
ALl 222.8 kPa 8.55 L/min
Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity 5td.Dev. RSD Conc. Units
As 193.686 26.4 @.64  3.16% {2.00] meg/L
Zn 213,857 330.8 2.50  8.54% [8.80] mg/L
Mn 257.618 373.7 31.47 B.42% je.eej mg/L
La 379.478 -39.2 19.18 48.73% [e.28] mg/L
Ba 455.4@3 565.8 298.22 52.78% f0.08] mg/L
Ba 453.488 5895,9 5.51 0,92% [e.e8] mg/L
Seguence No,: 2 Autosampler bocation:
Sample ID: Calib std 1 Date Collected: 28/3/2567 14:68:31
Analyst: Data Type: Original
Initial Sample Wt; Initial Sample Vol:
bilution: Sample Prep Val:
Wash Time:
Nebulizer Parameters: Calib $td 1
Analyte Back Pressure Flaw
all 222.8 kPa 8.55 L/min
Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Cone. Units
As 192,696 5829.@ 7.43 3.13% [5.8F mg/lL
Zn 213,857 63281.4 370.49 8.54% [1.87 mg/L
Mn 257.610 £82684.8 55@.9¢  ©.88% {1.8] mg/L
La 379,478 151949.7 798.65 8.53% fi.9] mg/L
8a 455.4@3 385420.9 422.28 8,11% [8.1] mg/L
Ba 493.488 293177.5 436.31 8.15% fe.1] mg/L
Calibration Summary
A5 193,696 1 Lin, Calc Int B.4g 1166 &. 80800 1.800608
Zn 213.857 1 Lin, Calg Int B.a 65285 2.8ae08 1.80page



W 257,618 1 Lim, Calc Int . 682188 G . peena 1.808688
a 37D.478 1 Lin, Cale Int . 151998 5. 08088 1.86808@
Ba 435.463 1 Lin, Calc Int 8. ige4B6e &.06008 1.968068
Ba 483,488 1 Lin, Calc Imt Q. 2932688 B.BBE0e 1.6020848

Sequence No.: 3 Autasampler Location:

Sample ID: 2% Date Collected: 28/3/2567 14:83:82

Analyst: Data Type: Original

Initial Sample Wi: Initial Sample Vol:

bilution: Sample Prep Vol:

tash Time:

Nebulizer Parameters: 2%

Analyte Back Pressure Flow
All 222.0 kPa B.55 L/min
Mgan Data: 2%

Mean Corrected Calib. Sample
Analyte Intensity Cone. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193,696 43.7 8.8 mg/L a.a1 27.5 g/l 9.68 25.84%
Zn 213,857 -28.4 -8.8 mg/t @.8a -8.3 pg/L 8.4 136.74%
¥n 257 .618 394.8 8.0 ng/t 8,068 a.6 g/l 8.18 16.69%
La 379.478 &7.8 8.8 mg/L B.ed a.4 g/t .24 35.45%
Ba 455,493 -236.1 -8.0 mg/L B. 06 -8.1 g/L a.ae 4.98%
Ba 493,488 -38.6 -8.8 mg/fl 8.8 6.8 g/L .82 177.58%
tiethod Loaded
Method Name: DLRL-Check Method Last Saved: 25/2/2543 11:12:48
1EC File: MSF File:
Method Description: As-68,Zn-2, Mni.8,la-3,B2455-6.3,Ba493-8.56
Sequence No.: 4 Autosampler Location:
Sample ID: 2 % HNO3 Date Collected: 28/3/2567 14:86:15
Analyst: Data Type: Qriginal
Initial Sample Wi: Tnitial Sample vol:
Dilution: Sample Prep Wol:
Wash Time:
Nebulizer Parameters: 2 % HNO3
Analyte Back Pressure Flow
Al 222.8 kPa #.55 L/min
Mean Data: 2 ¥ HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units S5td.Dev. Conc. Units Std.Dev. RSLH
A5 193,696 -7.1 -8.8 mg/L a.81 -6.1 gfL 6.36 184.68%
Zn 213.857 152.8 &.8 mgfl 2.68 2.8 g/l B.14 4.99%
¥n 257.61@ 51.2 0.8 mg/l 8.88 8.1 g/L 8.82 15.88%
La 379.478 223.8 8.8 mg/L .09 1.5 g/L 0.31 21.20%
Ba 455.483 -86.9 -8.9 mg/L 8.98 -8.8 g/t 8.63 139.07%
Ba 493,488 -17%.8 -2.9 mg/fL 8.00 -8.1 p/L G.85 B6.77%




Analysis Begun

Start Time: 28/3/25687 14:15:45
Logged In Analyst: TET
Spectrometer: Optima 8688

Sample Information File: C:\Users\Public\PerkinElmer\ICP\Data\Sample Information\24-83-28.sif

Batch ID:

Results Data Set: DLXL 288324
Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Plasma On Time: 28/3/2567 13:19:86

Techniguwe: ICP Continuous

Autosampler: 516

fMethod Loaded

Method Name:; DLXL-Cal

IEC File:

Method Last Saved: 5/18/2552 13:39:33
MSF File:

Method Description: Calibration for later test

Sequence WNo.: 1

Sample ID: Calib Blank 1

Analyst:

Initial Sample Wt:

Dilution:
Wash Time:

Nebulizer Parameters: Calib Blank 1

Autosampler Location:
Date Collected: 28/3/2567 14:15:83
Data Type: Original
Initial Sample Vol:
Sample Prep val:

Analyte Back Pressure Flow
All 223.8 kPa 8.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Conc. Units
As 193,696 32.8 B.38 25.92% [6.98] g/L
Se 196.826 26.5 5.11  19.26% [e.ep] g/L
T1 196,891 -38.3 i8.38 27.97% [o.88] g/L
Pb 226.353 353.9 3.81  1,11% [e.e9] g/L
Sequence No.: 2 Autocsampler Location:
Sample ID: DL-Standard Date Collected: 28/3/2567 14:18:16
Analyst: Data Type: Original
Initial Sample wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressurs Flow
All 223.8 kPa 8.55 L/min
Mean Data: DL-Standard
Mean Corrected Calib
Analyte Intensity S5td.Dev.  RSD Conc. Units
As 193,696 5168.8 94.41 1.83% [1eea8} g/L
Sz 196.926 237.1 23.28  9.78% [se8] g/L
T1 199,881 6707.8 43.25  ©0.64% [18e8] g/L
Pb 228.353 13366, 8 22.38 8.17% [5e0] g/L
Calibration Summary
As 183.656 1 Lin, Cale Int 8.4 5.169 2.e0000 i1.828880
S5e 196.826 1 Lin, Cale Int 6.8 4.4743 &.00600 1. 286088
T1i 198.8e1 1 Lin, Cale Int @.0 5.788 @ . 6BaReg 1.8606060
Pb 228,253 1 l.in, Lalc Int &.8 26.6B 2.eua8d 1.pER008

Sequence MNo.: 3
Sample ID: QC&1 MQCS

Autosampler Location:
Date Collected: 28/3/2567 14:21:28



Analyst: pata Type: Original

Initisl Sample Wt: initial Sample Vol:
Diluticon: Sampis Prep Vol:
Wash Time:

Nebulizer Parameters: QCel MQCLS
Analyte Back Prassure Flow
ALl 222.8 kPa 8.55 L/min

Mean Data: QCE1 MQCS

Mean Corrected Calib. sample
Analyte Intensity Conc. Units 5td.Dev, Conc. Units Std.Dev. RED
As 193.696 135.4 3% g/l 4.50 3% g/l 4.56 17.16%
Se 196.626 8.8 B g/l 37.93 28 g/L 37.53 284,11%
T1 198.86€1 2.4 & g/l 9.e3 8 giL 8.3  9.11%
Ph 228.353 8.4 2 g/l 1.14 2 g/t 1.14 58.16%
Hethod Loaded
Method Name: DLXL-Check Method Last Saved: 25/2/2543 18:51:16
IEC File: MSF File:

Method Description: Sample Std.Dev As/Tl <=18 g/l ,Se<=-5 g/l ,Ph<=3 g/l

Sequence No.: 4 Autosampler Location:

Sample ID: 2 % HNOQ3 Date Collected: 28/3/2567 14:24:11
Analyst: Bata Type: Original

Initial Sample Wi: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: 2 % HNO3
Analyte Back Pressure Flow
All 222.9 kPa .55 L/min

piean Data: 2 % HNO3Z

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev., RSD
As 193,656 -1.6 -8.3 g/L 1.39 -8.3 g/L 1.39 459.43%
Se 1%6.026 18.9 @ glL 11.69 28 g/L 5.08 50.34%
Tl 398,881 1.1 8.2 g/L 1.e8 2.2 g/L 1.88 649.16%

Pb 220.352 -21.4 -8.8 gfL .28 -2.8 g/t g.28 34.35%
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For the Better

£
Service Engineer Certification

Krungchai Treevichien

This is to certify that the above mentioned
PerkinElmer representative has trained to
service the instrument indicated below:

ICP-Optima 7X00/8X00 Series

"
S

i
7

Instructor-: ¢ Date:-13 FEB 2011 to 24 FEB 2011
Geoff Cook

Certified by : W vo

(Manager, Global Training Operations)




TECHNOLOGY PROVIGTION ASSOCIATION (TELATLANE-FAR AN
CORPORATE SERVICES 3: EQUIPMENT CALIERATION AND TESTING SERVILES
3408 PATTANAK ARN ROAD SO1 18, SUANLUANG, SUANUBARG BANGKOR 10230

TEL. O37i7-3000-28  FAX, (-2716-0484

Cart.No.: 23CHO483
Pazaes.: 10f3

Certificate of Calibration

Equipment.
Manutacturer :

Model :

Serial No. :

1B No.:

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

Submitted by :

Calibration Place :

Ambient Temperature :
Retlative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

e
(t/} Saithip Meangmai

{ )YWarakom lLemngagtrakul

{ )Ponpan Paipim

lssue Date :

Spectrophotometer
Perkin Elmsr

Lampds 3685

365K8042802

Used item

18 August 2023
18 August 2023
2308.04680C-1

Thai Environmental Technic Limited
/6 Soi Ramkhamhaeng 145,
KhwaengKhst Saphan Sung,
Rangkok 10240

Laboratory (Thai Envirenment Technic Limited)

(265-253)°C {On-Site}

{87.8 - 50.6 )% (On-Site)

in - house method |

CP-OCH4 based on ASTM E 275-01

Kunchit Promprat

8‘5{;1‘2’{1";/{7

Approved Signa]tory

22 August 2023

The Uncertaimies are for a conlidence probability of approximately 253%

This ceriifionle may nwt be reproduced oiher than i full, 2xcep with the pricy writter

Approral of the head of Uarporaie Services 3 Bquipment Catlbrasion end Tosmlng Barvicss,

CALIBRATION 0005

A 0057186



Cert. No.: 23CH0493"
20f3 -

Page :
Condition of calibration resuit
1. Reference Standard Material
Material Serial No, Ceariificate No. Due date
1. Absorbance Standard set 8331 105838 28 Sep 2024
2. Wavelength Standard set B417 100495 25 Mar 2024
3. Wavelength Standard set 8418 100499 25 Mar 2024
4. Siray Light Standard st 8418 108963 {1 Feb 2025
2. This certificate s valid only to the item calibrated on date and place of calibration.
3. This certificate is fraceabie to the Intemational System of Unit maintained through :
- Btarna Scientific Lid,
4, Spectral BandWidth : 1 nm
Bean Speed : 30 ren/min
Calibration Resuits @ without adjustment
Wavelength Accuracy
Certified Values Unecertainty of Coverage
of Reference Material IC Reading Measurement Factor
(nm) {nm} {£nm) 4
418.53 418.54 g.12 2.00
538.52 538.13 4.12 2,00
638.00 637.54 0.14 2.05
684.50 584.48 0.13 200
879.41 879.42 0.12 2.00




Cort. No. . 23CHO483

Page: 3073
Calibration Resuls © withoeut adjustiment
Photometric Accuracy
YWavelength Certified Values Uncertainty of Coverages
UUC Reading
of Reference Material Measursment Factor
fnm) { Abs} { Abs) { £Abs ) k
Zers 0.0000 0.0028 2.00
0.5712 1.5699 0.0031 2.00
420.0
0.7510 0.7484 0.0031 2.00
1.6883 1.0877 0.0033 2.00
Zero -0.0001 0.0028 2.00
0.5224 0.5209 0.0028 2.00
546.1
0.8856 0.6838 0.0028 2.00
0.9937 0.8921 0.0028& 2.00
Zero -0.0001 .0028 2.00
0.5397 0.5375 0.0028 2.00
635.0
0.6832 0.6810 0.0028 2.00
(.28886 0.9861 £.0028 2.50
Siray Light
* Straylight at
Reading at 260,74 nm 2 0.1 nm
260,74 nm 2 9.41 nun
Abs 2.0488
%T 3.8951
Remark

- £ach individual fiter is measured against the empty filter holder (blank) used (o zero ©

- The Potassium Dichromata filled cells are measured against a Perchioric acid blank,

- Cut-off wavelength of stray light reference materiel (Potassium lodide} at wavelength

- Result = Pass, |f Absorbance > 2.00 Abs and Transmission < 1.0 %T &t Waveiength

- * : Not NSC-ONSC Accrediied

The reported un

factor k , providing a level of confidence of approximately 98 %.

RelthE

he spectrophotomater

260.74 nm = 8.11 am

260.74 nm 2 0.11 nm

certainty of measurement was based on 8 standard uncertainiy rmultiplied by a coverage

éyﬁﬂ&i}ﬁ






WO-02605330/2023

INSTALLATION PERFORMANCE VERIFICATION REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAscle 9002
Custoimer : Thai Environmental Date Tested: December 27, 2023
Technic Limited. Recommendation Receriification
Address :  1/6S0i Ramkhamhaeng 145 Period 12 ilonths
Khwaeng,Khet Saphan Sung Recertification Due: December 27, 2024
Bangkok 10240 Date Last Certified: NA
User Name: K.Pornthip Visit Number: 1oef1
Phone: 092-415-0808 PerkinElmer Phone: 02-719-6420 ext 206
Fax: 02-373-7979 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
PinAAcle 900Z PZBS23100902 Syngistix for AA 5.0.1
TEST STANDARD USED PART NUMBER EXPIRATION DATE
GFAAS Mixed standard N9300244 FER 28, 2025

Page 1 of 3

PerkinElmer Ltd. 280 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thaitand
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For the Better

INSTALLATION PERFORMANCE VERIFICATION REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 800z
SERIAL NUMBER PZBS23100802 DATE TESTED December 27, 2023
PARAMETER SPECIFICATION ACTUAL VAULE
THGA Tests
1. Furnace Gas Flows
internat Flow 250 + 25 mL/min 253 mL/min
External Flow 100 + 10 mL/min 105 mbL/min

2. Chromium Baseline Noise (357,87 nm)

(mesure 5 furnace dry firings without any sample)

Baseline < 0.005 Int.Abs -0.0002 int.Abs
sD < 0.005 Int. Abs 0.0000 int.Abs

3. Ghromium Characteristic Mass(m,) and Precision {357.87 nm)
{measure 5 furnace firing using 20 u!
sample injections of 10 ug/L Cr standard)

Mg Resulis 6.5 pg + 1.5 pg 27 pg/0.0044A-s
Precision < 2.0% 0.84 %

4. Copper Characteristic Mass(m,) and Zeeman Ratio {324.75 nm)
{measure 5 furnace firing using 20 ul
sample injections of 25 ug/l. Cu standard)
my Resuits 14.0 pg + 2.5 pg 105 pa/0.0044A-s

Zeeman Ratio 0.58 + 0.04 0.551

Page 2 of 3

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




WO-02605330/2023

For the Beiter

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAACIe 900Z

SERIAL NUMBER  PZB823100802 DATE TESTED December 27, 2023

Remarks :

Zeeman Ratio Atomic Signal(peak area)

Atomic Signal(peak area)+Backgroung Signal(peak area)

L6l

0.3413/(0.3413+0.2778)

it

0.551

This is to certify that the above tests have been parfomed and the configuration tesied

meets
D does nof mest

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Department PerkinElmer Lid.

Customer Service Engineer: Piyawit Sompanithan

( Piyawit Sompanithan )

Sr.Customer Support Engineer

Page 30of 3

PerkinElmer Lid. 290 Soi 17 Rama § Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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erkinkimer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number:  nNo300244

Description: GFAAS Mixed Standard
Matrix: 5% HNOa/ Tr, HF / Tr. Tart. Acid
Lot Number: B80-004CRY Certification Date: AUG == 2&23

Expiration Date: FEB 28 2925

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
Al 100 pgimt. 100 pg/mi JMa® Cu 50.0 pofmi. 50.1 ugfml. 3114*
As 100 pgfmi 101 pofmL 3103a* Ni 50.0 pgimk 50.1 pgfimt. 3136*
FPh 100 pgimi. 100 pgfml. 3128~ Cr 200 parmi. 20.0 pgiml., 3112a*
Sh 100 pgfmi 100 pgiml 3102a* Fe 20.0 yofmb 20,0 pofmb 3126a"
Se 100 pgfmb 100 gl 3148* Mn 20.0 pyg/mL 18.9 pofml 3132t
T 100 pafmL  98.6 pofml 3158+ Ag 10.0 pgimb 9.93 yg/mlL 3151*
8= 500 pgimL 50.1 pgimL 3104a* Be 5.00 pgfml 5.05 pg/ml. 3105a*
Co 500 p¥ml 49.7 pg/mi. 3113* Cd 5.00 jrafmL 5,00 pgfmL 3108*
* - indicates NIST SRM 1 - indicates CRM [when NIST SRM iz not available)

Reference Multi; Lot 58-1420R, 58-021CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets fraceable to NIST.
We guarantee that our PerkinElmer TruQ Atomic Spectrostopy Standards are stable and accurate to £6.5% of certified
concentration untit the expiration date, provided the standards are kept tightly capped and stored under normat laboratory
conditiors. This value is the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting to final

volume. For these solutions we use high purity acids, ASTM Type | water {18 megohm deuble deionized), and leachied, tripie-rins
ed bottles, All glassware used is class A

Certifying Officer: y * i%l‘ﬁ[ﬁ/{ﬁ

PerkinEimer’

PerkinEkmer, Ine.

B.S.A. Tel; 1-203-925-4600
_U.S.A. Toll Free: 1-800-762-4006

BAC R NP el AL n
Visit www,perkinelmer.com/lasoffices for a complete fisting of our global offices,

o



Certificate of Training

This is to certify that

Mr. Piyawit Sompanithan
has successfully completed.

AA PinAAcle 900T,H,Z,F. Service Training
(16 To20 Sepitember 2022)

i d
GaryTséon ¢ | 20 September 2022
INSTRUCTOR







FSR 1222

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Cusiomer : uv58n waidafuasanive  Date Tested: 28-i1.7.-67
AR Recommendation Recertification
Address :  1/6 alaasuauss 145, Period 6 Months
LA ATNUEY, LaadEsniuge,  Receriification Due: 27-n.81.-67
ngowwe 10240 TH Date Last Certified: 29-A.21,-66
User Name: Ao Anddnd wineu Visit Number: 10f2
Phone: 02-3737799 TH ONE SQURCE Phone:  081-7316733, 082-1086572
E-mail: phorntip.p@iet1995.com E-mail: thonesource@gmail.com

Ketsarin.Chuayphin@surofinsasia.com

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050110503 AA Winlab 3.2
TEST STANDARD USED PART NUMBER

Copper N9300183

Filter 0.2 % MG0-057

Page 1 of 4

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



FSR 1222

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 28-il.m.-67

1. OPTIC CHECKS
A. Optical alignment condition (if necessary)

o

LIRI[E]
A=

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 )

O
BIR]E]

3. ELECTRONICS CHECKS

A, Power Supplies

+5.00 Vde +0.2Vde + 502 Vdc
+11.50 Vdc + 0.2 Vdc +11.46 Vde
+15.00 Vde + 1.0 Vde +14,99 Vde
-15.00 Vdc + 1.0 Vdc -15.08 Vdc
+35.00 Vdc 1 3.0 Vde +35.13 Vdc

4. WAVELENGTH ACCURACY TEST

A. Zn Lamp wavelength 213.9 nm + 0.3 nm, 214.08 nm.,
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.24 nm.
G. Gu Lamp wavelength 324.8 nm + 0.3 nm. 324.82 nim.
Fage 2 of 4

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



FSR 1222

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 28-4.p.-67
I5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper {324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.175 Abs,

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

Infegration 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 0.332 Abs.
%RSD < 0.3 0.23 Yo
Measured Characteristic Concentration : 0.086 mg/L
Page 3of 4

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



FER 1222

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 28-i1.m.-67

Remarks :

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

meets
l:l 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., LTD.

{ Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

TH ONE SOQURCE Co.,Lid. 33/118, T.Ladsawal, A.Lam Luk Ka, Pathum Thani 12150, Thailand




Intensity

Current Wavelength: 249.30  Peak Wavelength: 248.24
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Wavelength (nin)
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Intensity

Current Wavelength: 214.90

Peak Wavelength: 214.08

/

213.90

Wavelength (nm)

Page 3
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CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO! 18, SUAKRLUANG, SUANLUANG BANGKOK 18250

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

Certificate of Calibration e
Equipment ; Incubator
Manufacturer : Memmert
Model : INE 500
Serial No. : EB05.1143
1P No. : Ins-LAB-042

Submitted by ;

Location :

Received Order :
Calibration Date :

Ambient Temperaiure :

Relative Humidity :

Calibrated by :

Approved by :
( ) Ponpan Paipim

{ ) Suwit Imjzi
(v ) Kunchit Promprat

Issue Date :

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

Bacteria Room -

09 April 2024
09 - 10 April 2024
{26 +10)°C
{50 +30) %

Preecha Hizhib

;Kw\c)ﬂ&'

Approved Signatory

12 April 2024

The Uncsrtainties are for a confidence probability of approximately 85%

This certificate may not be reproduced other than in full, xcept with the prior written
Approval of the head of Gorporate Services 3 ; Equipment Galibration and Testing Services.
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Equipment : Incubator Cert. No.:
Condition As-Received: Used item Page :
Reference : 2404-01130C-4

Procedure Used -

24TME18
20f3

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on |TS-90.
Condition of this resuit of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable
1) Data Acquisition MY49023932 23l.M122 TPA
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is {raceable to the International System of Unit.
Remark : TPA : Technelogy Promotion Association { Thailand - Japan )
Resuit of Calibration :- (¥} Without Adjustment
Function of UUC* : Temperature Source

Due Date

26 Jul 2024

Fresh air setfing : Close Enwronment during calikration
TR '. Beginning Finished
Temp { C) 26 26
f REL.Humid. ( %) 43 45
2 49 AC Supply { Vot ) 220 222
A =) & C
! g o o " Position : Ref. Std.
H 6 itz |g S ID No.;
g @ TR 1 20-16RTD-01
5 R 2 20-16RTD-02
il WiZ D )O—L = -~ / 3 20-16RTD-03
-~ 4 23-16RTD-04
- W - 5 22-16RTD-05
6 20-16RTD-06
7 20-1BRTD-07
Probe Installation Details : Dimension of Chamber : 8 22-16RTD-08
a= 50  om b= 040  m 9 (ref.) 22-16RTD-08
b= 50 om oW 056 m
c= 50 om H= 0.48 m

Capacity = 0.11 m?*




Equipment : Incubator Cert. No.: 24TM618
Condition As-Received ; Used ltem Page: 30f3
Reference : 2404-01130C-4
Result of Calibration :- { *} Without Adjustment
Function of UUGC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* | UUC* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
{°C) ("C) | °C) (£°C) (°C} ("¢ k
350 35.0 35.0 0.038 0.35 0.52 2
415 415 41.5 0.034 0.33 0.43 2
44.5 445 44.5 0.076 0.71 0.98 2
Calibration Measured Temperature { °C ) .
. — Uncertainty
Point Position
{°C) 1 2 3 4 5 6 7 8 9 (ref) (+°C)
350 34.863 | 35.186 | 35.280 | 35.237 | 35.068 | 35.296 | 35.066 | 35.348 | 35.184 0.30
41.5 41453 | 41.676 | 41.772 | 41.662 | 41.703 | 41.799 | 41.677 | 41.856 | 41.738 0.30
44.5 44,056 | 44.860 | 44.953 | 44.885 | 44.378 | 44,776 | 44.450 | 44,844 | 44.733 0.30

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 unifermity : 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.
UuUC* : 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 %.

-00o0-
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Aqgilent Crossl.ab Start Up Services
Agilent 7890 Gas Chromatograph

Preventive Maintenance Checlklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventlve Maintenance provides everything you need to reduce unplanned downtime and keep your systems
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities.

s Agilent
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Agilent 7890 GC Preveniive Maintenance Checklist
Introduction

Customer Information

 Customers should provide all necessary operating supplies upon request of the engineer.

* Acustomer representative should be available to the engineer while performing the preventive
maintehance procedures.

¢ Any parts, not included in the Parts Lists section of this document, are not patt of the
recommended Preventive Maintenance service, nor are they included in the price of this service.

*  If a system requires the use of extra or special procedures and/or parts for the maintenance

- service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

e For more information about Agifent Technologies services, please visit our website using the
foliowing URL: http://www,agilent.com/en—us/products/cross!ab-instrument-services/service-repair

» The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit htips://community.agilent.com/welcome.

e To access Agilent University, visit http://www_agflentcom/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

*  Auseful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consumables for new instrumenits, and other valuable information, Check out the
Resource Page here; https://www.agilent.com/en-us/agilentresources.

s Need technical support, FAQs, supplies? — visit our Support Home page
hitp://www.agilent.com/search/support.

e Videos about specific preparation requiremeants for your instrument can be found by searching the
Agilent YouTube channel at https://www.youtube.com/user/agilent.

° 7890B Manuals are also available on Agilent.com:

o Safety
httpsz//www.agilent.com/cs/!fbrary/usermanualsmubﬂc/78908_8afety.pdf

o Installation and First Startup
https://www‘agilent.com/cs/library/usermanua[s/Public/78908_|nstaﬁation.pdf

o Operation Manual
ht’[ps://www.agilent.com/cs/librarwusermanuais/Pub!ic/78908_0perati0n.pdf

o Maintaining Your GC
htips://www agilent.com/cs/library/usermanuats/public/G3430-
90052%207890B_Maintaining%20Guide.pdf

Revision: 2.01, |ssued: September 15, 2027 i

Agile Document Number: DO013618 R .
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Agilent .
CrossLab

Agilent 7890 GC Preventive Maintenance Checidist
From tngight 2o Dutzame

Service Engineer’s Responsibilities

= Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.

= Only select those pages that relate to the systemn or module being serviged.

o Complete empty fields with the relevant information.

°  Compiete the relevant checkboxes in the checklist using either a "X” or tick mark “v*.

»  Check “Section not applicable” check boxes 1o indicate services/tasks not delivered, as appropriate.
s Complete the Preventive Maintenance setvice in the order of the tasks listed.

= Compiete the Service Review section together with the cusiomer.

o Complete the fields for page numbers at the foot of each selected page

o  Complete the total number of pages field in the Service Completion section

*  Askthe customer to sign the Service Completion section including the customer's and your
signature.

Additional Instruction Notes

o Check for any active service notes for this unit. If there are any applicable “Safety” or "Modification
Recommended” Service notes, plan to implement the changes on this unit before doing any
qualification service.

* Do notimpiement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.

Revision: 2.07, Issued: September 15, 2021

Agile Document Number: D00135618 et .

DE number: 44166 7597222222 Page 3 of 9 —ii- Agilent
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Agilent 7830 GC Preventive Mainienance Checklist

System information

O Check this box if an instrument configuration repert is attached instead of completing the table
beiow.

Instrument System Name and ID - fns-LAB-010 7/ CN16343040

Instrument System She and Thai Enviromental Technic Ltd / Lab

Location

List System Component Product Numbers - List the Serial Numbers of each

_ . Component
1. G3440B CN16343040
> GABI3A CN16350082 S
et CN18400014. . .
4.
5.
b.
7.
8.
S,
10.
Preparation
@ Discuss any specific issues with the customer before starting.
1 Review the instrument fogbook for recorded problems and comments.
@1 Save instrument control settings before starting the procedure.
3 Perform a general inspection of the systemn for cleanliness.
@ Check for proper installation of paris, assemblies, sensors gtc.
N Check system for required instaliation of components, settings as defined by current Service Notes.
@ Check for required firmware updates and verify with customers if they would like them instalied.
O Before starting the following procedures, record the Detector Signal Output(s) in the results table. If

the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

Revision: 2.01, issued: Sentermber 15, 2021 '

Agite Document Number: DO013618 gkt .
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Agilent 7890 GC Preventive Maintenance Checklist

Preventive Maintenance Procedure

Clean and inspect GC

Unplug power cord from the power source.

Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
inspect imternal connectors for proper contact and placement.

Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
Verify cperation of all other fans - the inlet and EPC cooling fans.

Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

TeDooog

Infet and detector consumable replacement

@ Forthe inlets installed, perform inlet maintenance as defined in the 7890 manual - "Maintaining Your
GC" - for the inlet{s) installed.

@ Replace the split vent trap cartridge filter on units with these inlets: Split/Splittess Capiltary (SSL),
Muiti-Mode Inlet (MM}, Programmed Temperature Vaporizer (PTV), Volatiles interface {VI).

@ if the inlet system is used In Split Mede with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap.

@ if the GC includes a Flame ionization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the F1D collector and castle assemblies for
contamination — clean as necessary.

Zero Sensors and Leak test

0 Zero all pressure sensors per the procedure in the 7890 "Advanced User Guide”.

A Perform infet pressure decay test(s) as defined in the 7890 "Troubleshooting Manual”.
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protoco! can be used for the PM.

@ Record if test passed or failed in the resuits table.

Revision: 2.01, Issued: September 15, 2021
Agite Docurment Nurmber: DO013618 R .
DE nuriber: 44166.7597222222 Page 5_ of ~£,8 Agilent
® Agilent Technologies, Ing. 2021 ’ '
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Agilent 78920 GC Preventive Maintenance Checklist

Agilen
CrossLab

From lnsight o Cictine

ALS Maintenance

800880

Section NOT applicable

Check all cabling and configuration settings between GC, tray, and injectors.
Vacuum or remove any dust, especially around fans.

Check operation of all fans.

Check syringe for smooth plunger operation.

Check for smooth operation of the needle support - clean if necessary

Restore Instrument

t

a
0
@
]

Restore the normal operating conditions or cusiomer method using the Data System.

Purge the system with carrier flow for 15 minutes

Bake out the system, then restore the normal operating conditions

After equilibration, check and record the post PM detector signal output values.

Results should be similar or lower than the detector outputs recorded prior to PM.

Perform a chemical checkout. If this is a routine PM, inject the customer's sampte using the ALS if
applicable. This wiil act as & final checkout of both the ALS and the GC.

Note: if the PM Service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Revision: 2.07, [ssued: September 15, 2021

Agile Document Number: DD013618
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Agilent 7890 GC Preventive Maintenance Checklist

Signature Page

Service Review

O Attach available reports/printouts of all tests to this documeniation.

I} Record the Preventive Maintenance service activity in the customer's records/logbook.

[ Update/reset instrument maintenance counters as appropriate.

1 Affix the PM sticker to the system or instrument loghook based on the customer's request.

@ Complete the Service Engineer Comments section if there are additional comments,

@ Review with the customer this service, parts replaced, and iest results obtained.

01 if the instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or if necessary, in the customer's 1Q records.

O Supply the customer with a copy of the Smart Alerts flyer.

Q Describe Smart Aleris to the customer.

0 install Smart Alerts if requested.

7890 GC Test Results Table

‘Detector Signal Outputs: | Before PM-Séivice | ‘After PM Service
Front detector output IN/A 17.0/F1D
Back detector output N/A T101WECD (unused)
AUX detector output o NA _99.3/TCD (unused)
“Prassure decay test " [ Expacted fest result . | Actual tast resi !
Front inlet pressure decay test Pass Pass
Pass

Back inlet pressure decay tesi

Pass

Revision: 2.01, Issued: September 15, 2021

Agile Docurnent Nurnber: DOJ13612 -
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Agilent 7890 GC Praventive Maintenance Checklist

7890 Paris List Table

The following kits are recommended for capillary and purged packed inlets. If this is a general PM and the
customer has a preferred set of consumables, you may use the customer's consumables.

SSL Capillary Inlet PM kit, Splitless 5188-6497 7890A/B 1
SSL Capillary inlet PM kit, split 5188-6496 7890A/B 1
SSL Capillary Ultra inert Inlet Gold Seal with 5190-6144 7890A/8
Washer N/A
SSL Capillary Ultra Inert inlet Splitless Liner - 5190-2293 7890A/B
Single taper with Glass Wool N/A
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2285 7890A/B
Spfit Liner - N/A
with Glass Wool
PP Inlet PM kit 5188-6408 7890A/B N/A
Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7850A/B
PTV & Vi) N/A
MMI Cleaning Kit G3510-60820 7890A/B N/A
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B N/A
PTV Septumiess Head Teflon Guide 5182-5748 7890A/B N/A
ignitor {glow plug) assembly with O-ring 19231-60680 7890A/B 1
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/8 N/A
Standard .011-inch FID Jet for capillary FID base | §1531-80560 7890A/B 1
High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B N/A
FID base
Standard .078-inch FID Jet for packed column 18710-20119 7890A/B
with packed FID base N/A
Standard .077-inch FID Jet for capiliary column | 19244-80560 7890A/B
with packed/adaptable FID base NIA
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/8
column with packed/adaptable FID base N/A
NPD Jdet, universal fit, .011-inch ID G1534-80580 7890A/B
N/A

NPD Jet, universal fit, .011-inch I Extended G1534-80580 7880A/B
tip N/A
S5L Capillary Ultra inert Inlet Gold Seal with 5190-6144 7890A/B
Washar N/A
SSL Capillary Ultra Inert Iniet Splitless Liner - 5190-2293 7890A/8
Single taper with Glass Wool N/A
**FiD Collector Reptacement Kit, if needed G1531-67001 7890A/B

N/A

Revision: 2.01, Issued: September 15, 2021
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Agifert 7820 GC Preventive Maintenance Checklist

Service Engineer Commenis

. If there are any specific points you wish to note as part of performing the service or other items of
- inierest for the customer, please write include them in this box.

Service Completion

Service request number _ 8242270600 Date service completed __ 25 Sep 2023

SWTW Customer signature @@ ’IIJUE

Agilent signature

Total number of pages in this document 9 pages

Revisior: 2.01, tssued: September 15, 2021

Agile Document Nurnber: DO013618

DE number; 44166,7597222222 Page 9 of 9.
© Agitent Technologies, Inc. 2021
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FSR 1214

MAINTENANCE REPORT

w ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100
Customer : u3sm wmatiafvwadanine Date Tested: 29-n.41.-66
R Recommendation Recertification
Address :  1/6 2iagsudiuug 145, Period ] Months
wanssErWIugy, ndswiuge, Recertification Due: 28-3i.¢.-67
gt 10240 TH Date Last Certified: 30-4i.m.-66
User Name: aa Aaddnd wiasen Visit Number: 10f2
Phone: 02.3737799 TH ONE SQURCE Phone: 081-7316733, 082-1086572
E-mail: phorntip.p@tet1995.com E~mail: thonesource@gmail.com

ketsarin.c@tei1995.com

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050110503 AA WinlLab 3.2
TEST STANDARD USED PART NUMBER

Copper N9300183

Filter 0.2 % MG0-057

Page 1 of 4
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AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1214

SERIAL NUMBER 04050110503 DATE TESTED 29-n.8),-66
1. OPTIC CHECKS
A, Opfical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2,HCL beam adjust (it necessary) D
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box salety 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 Vde +11.48 Vdc
+ 15,00 Vde 4+ 1.0 Vdo +14.99 Vde
- 15.00 Vdc + 1.0 Vde -15.086 Vde
+35.00 Vde 4+ 3.0 Vdo +35.13 Vdc
4. WAVELENGTH ACCURACY TEST
A Zn Lamp wavelength 213.8 nm + 0.3 nm. 213.83 1.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 231.92 .
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324,87 nm.
Page 2 of 4
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FSR 1214

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 29-n.0.-66

5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper {324.8 nm)
Neufral Density Filter 6.2 3 10% 0.180 0.174 Abs,

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

integration time = (.5 seconds
Replicates = 99 times
Standard Deviation < 0.001 0.001

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 0.275 Abs.
%RSD < 0.3 0.20 %
Measured Characteristic Concentration : 0.080 mg/b
Page3of4
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FSR 1214

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 29-n.81.-66

Remarks :

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

meets
|:| 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., LTD.

{ Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

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




Method Name: Cu Baseline

Method Description: Cu 2L Noise

Date:

a1/01/2002

Technique: Flame
Wavelength: 324.8 nm

Lamp Current: 15

Sample Info File: Untitled

mlement: Cu

Calibration Egquaticn: Zero Intercept: Nonlineasr
Slit Width:
Energy: 72
Results Data Set:

0.70 nm

Element: Cu Sag. No.: 2
Sample ID: CU BLN Noise

Samplelonc StndConc BirnkCorr

ma/ L mg/L Signal
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- Date: 031/01/2002
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intensity

{

Current Wavelengih: 214.90

Peak Wavelength: 213.83

T I

21390

Wavelength (nm}

Page 4
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Intensity

Current Wavelength: 233.00

Peak Wavelength: 231.92

231.00

' |
232.00

Wavelength (nm)

233.00



Intensity

N

Current Wavelength: 325.80

Peak Wavelength: 324.87

323.80

' I
324.80

Wavelength (nm)

Fage &

325.80



Method Name: Cubppmn
Method Description: Cu 5 ppm

Date: 01/01/2002
Technicue: Flame
Wavelength: 324.8 nm

Lamp Current: 15

Sample Info File: Untitled

Elemant:

Cu

Calibration Equation: Zero Intercept: Nonlinear
Slit width: 0.70
Energy:

72
Results Data Set:

nm

Date: 01/01/2002

Element: Cu Seq. No.: 3 AS Loc -
Sample ID: Calib Blank

Repl SampleConc StrdConc BlokCorr Tinme
# ma/L mg /L Signal
1 -0.011 11:30:33
2 -0.011 11:30:46
3 -0.011 11:31:00
4 -0.011 11:31:14
5 -0.011 11:31:28
6 -0.011 11:31:43
7 -0.011 11:31:57
8 -0.012 11:32:11
g -0.012 11:32:24
10 ~0.012 11:32:38

Mean: -0.,011

5D 0.co0

ZRSD: 3.15

Auto-zero performed.

Element: Cu Seq. No.: 4 AS Loc - Date: 01/01/2002
Sample ID: Copper 3 ppm

Repl SampleConc StndConc BlnkCorr Time
# mg/ L mg/L Signal
1 0.275 11:33:12
2 0.275 11:33:26
3 0.274 11:33:40
4 0.274 11:33:54
5 G.274 11:34:08
& 0.276 11:34:23
7 0.275 11:34:37
8 0.275 11:34:50
G 0.274 131:35:04
10 0.274 11:35:18

Mean: 0.275

3D : 0.001

%RSD: 0.20

Page

-



NAC-FISIETIS 19625
CALIBRATION D037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNGOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0632 MTC No. EEL. BP. 28/0866

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhamhaceng 145, Khwaeng/Khet Saphansung, Bangkok, 10240, Thailand,
Calibrated at : Elecirical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre,

: Soi 1C, Bangpoo Industrial Estate, Sulkdwimvit Rd., Muang, Samuiprakan 10280,

Instrument Calibrated : Ambient Environment

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

Model : Tenmars Ambient Pressure ¢ (101.325 + 1.500} kPa
Serial No. : 180501628

Standards used : 1. Digital Function Synthestzer NF Electronic DF-193A §/N 122037,

I

. Measuring Amplifier Bruel&Kjaer 2636 5/N 1537434,

. Programmable Atienuator Tamagawa TPA-303A S/N OF 2214

= FY

. Digital Multimeter Agilent 344G1A S/N MY44005560,

3. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 0414770122,

7. Condenser Microphone B&K 4180 S/N 2633326.
Calibration Procedure: CP-102-04 based on [EC 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 tidceable to thé International System of Units throu g_h ‘the National ITrstitute of
Metrology {Thailand).

The information on actual reading is atached herewith and the uncertainty lmits quoted refer to the

measured values only.

Date of Receipt © 10 Aug. 2023
Date of Calibration p 16 Aug, 2023 113{“)

The results relate only to the ilems lested/calibrated or value assigned.
Achvertising the Report/A erdtificate and pubiicity of the resuits except in full are prohibited unless written permission is obtained from the governor of TISTR.

FrA.BLMTC.00Z Rev.d

Head Cffice Office/Laboratory Office

35 Mu 3 Tambon ¥hiong Hz, Amphoe ¥rleng Luang Soi 1€, Bangpoo Industrial Estate, Sukhumyvil Roaa, 156 “hahorwathin Road, Chaluchak, Bangkak 10906,
Charaset Pathurnihari 12120, Thailsmd Amphae Muang, Changaat Sarmuiprakan 10280, Thatand  Thailand

Tal, {66) 0 2377 9000 Tel, {66) 0 2323 1672-80 axt. 175, 116 - Tel. (06) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) G 2577 2009 Fax. (56) 0 2323 9165 Fax. (66) ( 2579 8502

E-rnail : umpaigtistrorih Websitersnan tstrorth E-mal : milogiisteonth E-rnait  suniziead@iistronth
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NSC-TISITIS 17003

e CALIBRATION OpI7

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0632 MTC Neo. EEL. BP. 28/0866
The reported cxpanded uncertainty js based upon a standard uncertainty muitiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Gutput of Unit Under Test =94 dB re 20uPa at 1000 He
Acoustic Output in dB re 20UPa , Corrected to Reference Conditions : 103.325 kPa, 23.0°C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Levcl (dB) {dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.45 0.45 +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 9914 -8.6 +1.3 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%4} (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.40 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included,

3. The microphone volume correction was not included.

Date of Calibration

l6 Aug. 2023

2;‘3.1y

The results relate only to the items testad/calibrated or value assigned.
Advertising the Report/Certificate and publicily of the results except in full are prohibited uniess vwritien permission is obxzined from the governor of TISTR,

Head Cffice

35 Mu 3 Tamben #hiong Ha, Amphoe Khtong Luang,

Changwat Fathumthani 12120, Thaitard

Tal {66) C 2577 9000

Fax. (6] 0 2577 9009

E-rrait : rurnpaiglistr.onti Website ey tistrorth

Office/Laboratory
50t 1C, Benegpoo Industrial Estate, Sukhurnvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. {68) 0 2523 1672-30 axt. 115, 116
Fax. (66) 0 2323 9165
L-mak - mic@tistrorih

FM.BLMTC.002 Rev.4
Office
196 Phahonyothin Road, Chatuchal, Bangkok 10900,
Thaitand
Tel. (66) 0 2579 1171-30 ext, 5219, 5225, 5217
Fax. (663 0 2572 &Ru2
E-rmall « surnaleediistr.orth
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THAILAND INSTITUTE OF SCIENTIFIC ANDG TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0632 MTC No. EEL. BP. 28/0866
Nominal Qutput of Unit Under Test= 114 dB re 2011Pa at 1000 Hz

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

1. Sound Pressure Levet

Standard Microphone Measwred Sound Pressure | Deviated value | Uncerlainty Tolerance limit
Type Level (di3) (dB) - {dB) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 114.28 0.28 +0.10 10,75 4B

2. Frequency

Standard Microphone Measured Frequency Deviated value | Unceriainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 986.9 -13.1 + 1.5 +2.0%

3, Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%%) (%) IEC60942:2003 Class 2
172 inch Bruel&Kjaer 4180 3.14 +0.70 +4.0%

Note : 1. No adjustment.

g

. The calibrator pressure correction was not included.

(W8]

. The saicrophone volume correction was not included.

Calibrated by : V/g@- /g Approved by :
{Mr.Weerachai Deechaivae)
Electrical and Eléctiomie Statitards Laboratory
Date of Calibration ;16 Aug. 2023 Industrial Metrology and Testing Service Centye
Drate of Issue ;21 Aug. 2023 Ref:2011266081003103001

Ind of Certificate 3/3

The resulls retate onty to the items tested/calibrated or value assisned.
Adverising the Repor/Certificate and publicity of the resutts sxcept in full are pronibited wnless wiilten penmission is obained from the sovernor of TISTR.

FM.BLMTC.002 Rev 4

Head Cffice Office/Laboratory Office

35 Mviu 3 Tarmbon Khtong Ha, Amphoe Khlong Luzng,  Soi 1, Bangpoo Industrial Zsiate, Sukburnvit Rosd, 196 Phahenyotvin Road, Chatuchak, Bargkok 10900,
Changwat Pathumihari 12120, Thailend Amphoe ivuang, Chanewat Samutprakan 10280, Thaiand  Thailand

Teel. (6] G 2577 G000 Tel. (66) 0 2323 1672-80 ext, 115, 116 Tel. (66; J 2579 1121-30 oxt, 5219, 3225, 5217
Fax. (66} 0 2377 5009 Fax. (64) 0 2323 65 Fax. {66) 0 2579 3592

E-miail  rampsiatistronth Websie swanar Hisirortn fernail s mEcadisirorth c-miaht  sumalesgiisir.orth
[ it
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Thai Environmental Technic Limited

VIHn ialaduuadonng 9106

Equipment Type

Calibrator
Standard
Accuracy

Frequency

Sound Level Meter Calibration Report

:Sound Level Meler

: TENMARS Sound Calibrator TM-100

IRC 60942

:94.050.3 dB and 114.020.5 4B

cat 1,600 Hz £1%

Calibration Date

Barometric pressure (mmHbg) .

Temperature (23£3)°C

Relative Huamidity(50x15 %) .

Dued Date of Calibrate

1-May-2024

739.0 mmllg

B30 *C

500 % RR

31-May-2024

Calibrator Serial NO. : 180501628
Instroment Calibrated Reference Before Adiust After Adjus{ Deviation | Result
Item - o b
Brand | Model |SerialNO.| Acoustic dB | a¥ofil |a¥ani2|n¥afis| wie | +dB +dB | Calibrate
94 .0 94.2 942 94.2 94.2
21 ACO 8226 070049 94.0 0.2 PASS
i14.0 1143 1141 1141 114.1
94.0 g3.9 93.9 a39a 83.9
23 RION ML-21 | 00487676 94.0 0.1 PASS
1140 113.9 1138 | 1139 | 1139
94.0 94.1 24,1 941 g4.1
25 ACC 6226 100098 24.0 0.1 PASS
114.0 114.0 1140 | 1140 | 1140
940 84.2 4.2 94.2 a4.2
26 ACO 6226 100059 94.0 0.2 PASS
114.0 114.1 114.1 1141 114.1
84.0 938 938 83.9 83.8
28 ACO 6226 100101 94.0 0.1 PASS
114.0 114.0 1140 | 1140 | 1140
94.0 94.1 941 | 9414 | 941
28 ACO 6226 100102 94.0 0.1 PASS
114.0 114.0 1140 | 1140 | 114.0
4.0 04.2 94.2 4.2 94.2
30 ACO 5228 1001086 94.0 0.2 PASS
114.0 1141 1141 114.1 114.1
94,0 83.7 8937 93.7 893.7
31 ACO 6226 110093 - 94.0 0.3 PASS
114.0 1137 113.7 | 113.7 | 1137
84.0 941 2841 94.1 94.1
32 ACO 6226 110105 94.0 0.1 PASS
114.0 114.0 1140 | 1140 | 1140
94.0 93.8 938 43.8 93.8
34 ACO 6226 110099 894.0 0.2 PASS
114.0 113.8 1128 | 1138 | 113.8

Calibration By

Approve by

%"ﬂ?-ﬂ‘vum | v}

Thai Enviranmuntal Technic Limited

O Tel : +G4[012373 774 0Auen} Fax @ < 66(0)2373-7979 @ admin@tet1995.com @ wwweteti?9G.com

1,76 5ot Ramblamhacsg 145 Rhwacng/Khet Saphan Suiy Banglok 10240 Thailand



Thai Environmental Technic Limited
VIEN maladunadanlng sina

Equipment Type

Calibrator
Standard
Accuaracy

Frequency

Calibrator Serial NO.

Sound Level Meter Calibration Report

: Sound Level Meter
: TENMARS Sound Calibrator TM-100

(IEC 60942

94,0403 dB and [14.0=0.3 dB

tat L000 Hz £1%

1 180501628

Calibration Date

Barometric pressure (mmHg) -

1-May-2024

759.0  mmtg

Temperature (23=3)"C

Relative Humidity(50+15 %) .

25.00

wo

50.0 % RH

Dued Date of Calibrate

3i-May-2024

Instrament Calibrated Reference Refore Adjust - After-Adjust- Deviation | Result
Tiem - A - =
Brand | Model | SerialNO.| Acoustic dB | m¥ef1 | a¥afi2|a3edi3| 198y | +dB +dB | Calibrate

94,0 94.4 24,1 94.1 94.1

35 ACOD 6228 110097 940 0.1 PASS
114.0 114.2 142 | 1142 | 1142
g4.0 83.8 939 93.8 839

36 ACO 6226 110102 - 94,0 6.1 PASS
114.0 113.8 113.6 { 1138 { 1138
94.0 84.0 84.0 84.0 84.0

37 ACO 6226 110101 94.0 0.0 PASS
114.0 113.9 113.2 | 113.8 | 113.2
84.0 g93.8 93.8 93.8 93.8

38 ACO 6226 110108 84.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 1138
94.0 941 94.1 84,1 94.1

39 ACO 8226 110104 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
84.0 a4.1 94.1 94.1 94.1 .

40 ACO 6228 110100 94.0 0.1 PASS
114.0 114.1 141 ¢ 11441 1141
24.0 84.2 94.2 94.2 24,2

41 ACO 6226 130127 894.0 0.2 PASS
114.0 114.1 1141 | 1141 | 1144
94.0 94.1 84,1 841 94.1

42 ACQ 6226 130128 94.0 0.4 TASS
114.0 114.0 1140 | 1140 | 114.0
4.0 93.9 93.9 939 83.a

44 ACO 8226 130130 84.0 0.1 PASS
114.0 113.9 113.8 | 1139 | 113.8
94.0 84.3 94.3 94.3 84.3

45 ACO 6228 130131 — e — - — 940 0.3 PASS
114.0 114.2 1142 | 1142 | 1142

Calibration By
Appiove by @?"En’n‘w l i

Thai Envicenmental Technit Limited

1/6 Soi Ramkhatbaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thatlaned

© Ted: +06(012373-7799(Aake} Fax: +66[0)2373-7979 @ admin@iet1995.com ® wiwwtet] 995 con




Thai Environmental Technic Limited
VIHN malindgaurndeoung 910a

Sound Level Meter Calibration Report

—

Equipment Type : Sound Level Meter Calibratien Date 1-May-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmig) . 759.0 mmHg
Standard D IBEC 60942 Temperature (2343)°C : 2500 °C
Acenracy $94.0 =0.3 dB and 114.0=0.5 dB Relative Humidity(50+15%) . 3500 %RB
Frequency tat 1,000 Hz £1% Ded Date of Calibrate 31-May-2024
Calibrator Serial N(J, : 180301628
Insirument Calibrated Reference Before Adjust After Adjos] Deviation Result
ftem 1 T - =
Brand | Model | Serfal NO.| Acoustic dB | a¥efil | a¥an 2! n¥afis| wde +dB +dB | Calibrate
24.0 a4.1 94,1 94.1 a4.1
48 ACO 5236 112029 84.0 0.1 PASS
1140 114.0 1140 | 1140 | 1140
840 841 941 94.1 a4.1
48 ACQ 6236 152074 94.0 0.1 PASS
114.0 114.0 1140 | 1140 | 1148
4.0 94.2 942 94.2 4.2
49 ACO 6236 152075 894.0 0.2 PASS
114.0 1141 1141 | 1144 114.1
894.0 93.9 93.8 83.9 93.8
50 ACO 6236 152076 94.0 0.1 PASS
144.0 113.8 1138 | 1M13.8 | 113.8
94.0 843 84.3 94.3 94.3
51 ACO 6236 162077 94.0 0.3 PASS
. 114.0 1143 1143 | 1143 | 1143
a4.0 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
84.0 93.8 23.8 83.8 238
53 ACO 65226 1800895 94.0 0.3 PASS
114.0 113.9 1139 | 113.9 | 1138
84.0 94.2 942 894.2 94.2
54 ACO 6226 150086 94.0 0.2 PASS
114.0 11414 1141 1141 114.1
94.0 93.9 93.8 93.8 g3.9
55 ACO 6226 1600587 g94.0 0.1 PASE
114.0 113.9 1138 | 1139 | 1138
94.0 83.8 93.8 93.9 93.8
56 ACO 6226 160028 - 240 0.1 PASS
114.0 113.9 1139 1 1138 | 1139
Calibration By {
Approve b Ypomionn | ¢
pprove by ‘ VoA | 'i"']
‘Ibai Environmental Technic Linited 176 5oi Ramkbambaenyg 143 Kliwacng/Khet Saphan Sung  Banghkel: 10240 Thailiind

& Tef: +66(02473-7799(Autc] Fax ::66{0])2375-7972 G acinin®@i=t19%5.com @ weratetl995.c00h




Thai Environmental Technic Limited
VINN madagunadenlng sina

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : o 1-May-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) - 7500 mmHg
Standard - IEC 60942 Temperature (233:3)°C L2500 °C
Acguracy :94.0+0.3 dB and 114.02£0.5 dB Relative Humidity(50£15 %) . 500 % RH
Frequency 1at 1,000 Hz +1% Dued Date of Calibrate 31-May-2024
Calibrator Serial NO, : 180501628
: Instrament Calibrated Reference Before Adjust After Adjusd Deviation Result
tem - o o =
Brand | Model | Serial NO.| Acoustic dB | n¥af1 | a¥afi2{aTan 3| wie £dB +dB | Calibrate
94.0 94,2 94.2 94,2 94.2
57 ACO 6226 160038 94.0 0.2 PASS
114.0 114.2 114.2 | 114.2 114.2
94.0 a4.2 84.2 94,2 84,2
o8 ACO 6226 160143 940 0.2 FASS
114.0 114.2 1142 | 1142 | 1142
4.0 94,2 042 94.2 94.2
59 ACO 6225 160203 240 0.2 PASS
114.0 114.2 114.2 1142 | 114.2
94.0 941 94,1 94.1 94.1
&0 ACO 8226 160204 94.0 0.1 PASS
114.0 113.2 113.9 ] 1138 113.8
B4.0 8941 4.1 94,1 94.1
81 ACO §226 160205 - 94.0 0.1 PASS
' 114.0 113.9 1139 | 1139 113.9
4.0 941 94.1 a4.1 941
g2 ACC 6226 160211 84.0 0.1 PASS
114.0 113.8 113.9 | 113.9 | 113.9
894.0 94,1 941 941 94,1
63 ACO 6228 160212 840 0.1 PASS
114.0 113.8 113.8 | 1138 113.9
84.0 841 84,1 24.1 94.1
B4 ACO G226 160213 240 0.1 PASS
114.0 113.9 1139 | 1138 113.8
240 241 941 84.1 84.1
66 ACQC 5226 160215 94.0 0.1 TASS
1140 113.9 1139 | 1139 113.8
84.0 37 93.7 93.7 93.7
57 ACO 8226 160216 94.0 0.3 PASS
114.0 113.6 1136 | 1138 | 1138
Calibration By
A ve b ﬂ- S A f M
pprove by s] P C«\.f-\.iu\ A !

Thai Environmental Technic Limited

O Tel : +66{0}2373-7759(Auto) Fax:+66(0)2373-7279 O admin@iet1 595 com @ wwintel1995. com

1/6 Sui Rambkhamhaeng 145 Khwaeng/Khet Saphan Sung Baogkok 10240 Thaifand
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Thai Environmental Technic Limited
YIBT maliadiniadaylng 9106

Equipmcnt Type

Calihrator
Standard
Accuracy

Frequency

Calibrator Serial NO.

Sound Level Meter Calibration Report

s Sound Level Meter
s TENMARS Sound Calibrator TM-100

(1EC 60942

:94.0 0.3 dB and 114.0+0.5 dB

cat [LO0OHz £1%

1180301628

Calibration Date

Barometric pressure {(mmHg) -

Temperature (23£3)"C

Relative Humidity(30=15 %) .

Bued Date of Calibrate

1-May-2024

759.0

mmHg

25.00

C

300 % RH

31-May-2024

Instrument Calibrated Reference Before Adjust IAfter Adjusg Deviation ; Result
Htem - I P
Brand | Model | SerizINO.| Acoustic dB | a¥shi [n3afi2|a5an3| wmdw | +dB +dB | Calibrate

94.0 94.1 94.1 a4.1 941

68 ACO 6236 222036 94.0 0.1 PASS
114.0 1144 1141 114.1 114.1
94.0 840 94.0 94.0 94.0

69 ACO 6236 222037 S4.( 0.0 Pass
114.0 114.0 114.0 | 1140 | 114.0
840 84.1 Q4.1 g4.1 g4.1

70 ACC 5236 222038 94.0 0.1 PASS
114.0 114.0 114.0 ! 1140 | 114.0
94.0 94.1 941 941 4.1

ra ACO 6236 222038 94.0 0.1 PASS
1140 1140 114.0 | 1140 | 1140
94.0 94.0 24.0 24.0 94.0

72 ACO 6236 222040 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 114.0
34.0 94.0 4.0 94 0 94.0

74 ACO 6236 222245 94.0 0.0 PASS
114.0 114.0 i14.0 ¢ 1140 | 114.0

Calibration By

Approve by

%’?

Gorhaa 1T

That Envircnmental Technie Lhinited

O Tel: +8&{0)2373-77950A0t0) Fax : +G0{07437 37070 @ admin@ et l¥95rom @ wwewtet1995 con

1/6 Sni Humbkhamhaceng 145 Khwaeng/Fher Saphan $ang Banghok 10240 Thailand




Thai Environmental Technic Limited
VSHN matadanaaanlng 9156

" e ——

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date o I-May-2024
Calibrator : SCARLET ST-120 Barometric pressure (mmHg) . 7500 mmHg
Standard (TEC 60942:2017 CLASS] Temperature (23+3)°C T 2500 °C
Accuracy 1 94.0:£0.3 dB and 114.0£0.5 dB Relative Humidity(50£15%) :  50.0 %RH
Frequency Tat LO0B0 Hz +1% Dued Date of Calibrate 1 31-May-2024
Calibrator Serial NO. : STI20C0263E
; Instrament Calibrated . - -Reference Before Adjust - After Adjusq Deviation Result
tem : - 7= = T
Brand | Mode! | Serial NO.| Acoustic dB | A¥efil | a5efi 2| a¥efi 3| wde +dB £dB | Calibrate
94.0 94.0 4.0 94.0 94.0
78 SCARLET | ST-11D| 820390 840 0.0 PASS
114.0 114.0 1140 | 114.0 | 114.0
94.0 940 | 940 | 940 [ 940
72 SCARLET | 8T-11D| 82031 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 { 114.0
94.0 94.1 94.1 894.1 84.1
80 SCARLET | 8T-11D| 820392 94.0 0.1 PASS
114.0 114.1 114.1 1141 1141
94.0 4.1 94.1 94,1 84.1
81 SCARLET | ST-1iD| 820393 34.0 0.1 PASS
114.0 1141 114.1 1144 114.1
94.0 93,9 939 83.9 93.9
a2 SCARLET | 8T-11D| 820394 94.0 0.1 PASS
114.0 113.2 139 { 1139 | 113.8
94.0 a4.a 84.0 84.0 94.0
83 SCARLET { §T-11D| 820877 94.0 0.0 PASS
1140 114.0 114.0 | 114.0 | 114.0
: 94.0 94.0 24.0 94.0 94.0
84 SCARLET { ST-11D| 820878 94.0 0.0 PASS
114.0 114.0 1140 | 1140 | 114.0
94.0 841 941 041 94.1 .
85 SCARLET | ST-11D | 820879 94.0 01 PASS
: 114.0 114.0 114.0 | 1140 | 114.0
94.0 4.0 294.0 84.0 94.0
a6 SCARLET | ST-11D| 821293 84.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 9349 93.9 93.9 93.¢
g7 SCARLET | ST-11D| 821294 94.0 0.1 PASS
114.0 1138 143.8 | 113.8 1 1138

Calibration By

n B
Approve by Mg | "1

—

Thal Envirenmenta] Technic Limited 1,6 Sei Rmnkhambaeng 145 Khwaeng /Xhet Saphan $ung  Bangkok 1024D Thailand
@ Tel : =66[032373-7799{Anta) Fax: +65{0}2373-7970 O admin@tet1 V95 com @ wiratet1995.com



Thai Environmental Technic Limited
YIHN AUATIHNIAAN INY DA

 Sound Level Meter Calibration Report

Equipment Type ; Sound Level Meter Calibration Date 1-May-2024
Caulibrator :S5CARLET ST-120 Barometric pressure (mmHg) - 7500 mmHg
Standard STEC 60942:2017 CLASS! Temperature (2343)°C 2500 °C
Accuracy :94.6 203 dB and 114.040.5 dB Relative Humidity(30£13 %) . 3500 % RH
TFregquency tal 1,000 Hz 1% Dued Date of Calibrate 31-May-2024
Calibrator Serial NO. : 5Ti20C0263E
Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
Ltein P =3 ™ T
Brand | Model | Serial NO.| Acoustic dB | a¥sfil [n¥avi2[a¥en 3| @By | =dB =dB | Calibrate
4.0 941 94.1 g4.1 84.1
38 SCARLET | 8T-11D [ 821285 84.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
4.0 g93.9 93.9 93.8 93.9
89 SCARLET | ST-11D] 821296 g4.0 0.1 PASS
114.0 113.9 1139 | 1139 | 1138
84.0 941 94.1 94.1 94.1
a0 SCARLET | ST-11D} 821208 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 84.0 94.0 94.0 94.0
a1 SCARLET | ST-11D | 821299 94.0 0.0 PASS
1140 i14.0 114.0 | 1140 | 1148
Calibraion By /
()
LW 3
Approve by PY T A (A

That Environmentat Technic Limited

O Tel: +66{D)2373-7790(AUt0) Pax: +66(R)2473-7979 @ ndmin@teti¥95.com O winwtet1995 com

1/% 561 Ramlhamhacng 145 Kliywaeng/Khet Saphan Sung Hangkolt 10240 Thailand




Thai Environmental Technic Limited
P3N natadaunndswlng 9156

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date T I-May-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) - 7590 mmHg
Standard 1 TEC 60942 Temperature (2343)°C 2500 °C
Accuraey : 94.020.3 dB and 114.0£0.5 dB Relative Humidity(50+15 %) . 500 % RH
Fregquency cat LOOOHz 1% Dued Date of Calibrate 1 31-May-2024
Calibrator Serial NO. 1 ST120C0263E
] Instroment Calibrated = Reference Before Adjust After Adjust Deviation Resnlt
tem oy T T :
' Brand | Model | Serial NO.{ Acoustic dB | n¥afi1 [ a¥afi 2| n3en 3] iy +dB +dB | Calibrate
94.0 94.2 94.2 94.2 94.2
21 ACO 8226 070049 94.0 0.2 PASS
114.0 114.1 1141 | 1141 ] 1141
84.0 93.8 838 83.8 93.9
23 RION NL-21 | 00437676 94.0 0.1 PASS
114.0 1139 1139 | 1139 | 1138
84.0 94.1 894.1 B4.1 94.1
25 ACC 6226 100098 94.0 0.1 PASS
114.0 114.8 114.0 | 1140 | 1140
84.0 94.2 94.2 942 g94.2
26 ACO 6226 1000892 94.0 0.2 PASS
114.0 1144 141 ¢ 11441 1141
94.0 93.9 893.8 §3.9 93.9
28 ACO 6226 100104 94.0 0.1 PASS
114.0 114.0 1140 | 114.0 | 114.0
94.0 94.1 a4.1 941 94.1
29 ACO 6226 100102 84.0 0.1 PASS
114.0 114.0 114.0 | 1140 { 114.0
84.0 84.2 94.2 94.2 g4.2
30 ACOD 5226 100108 94.0 0.2 PASS
114.0 114.1 1141 114.1 114.1
94.0 93.7 937 93.7 893.7
31 ACO 6228 110098 94.0 0.3 PASS
114.0 143.7 137 | 1137 | 1137
94.0 941 94.1 94,1 94.1
32 ACO 622§ 118105 84.0 0.1 PASS
114.0 114.0 1140 | 1140 | 1140
84.0 93.8 893.8 493.3 93.8
34 ACO 6228 110099 - 84.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 1138

Calibration By

Approve by %"(}"‘ﬂ‘-‘?b‘-.ﬁi! W‘}

Thai Environmental Technic Limjted 16 Sol Ramkhambaeng 145 Khwaeng/Khet Saphan Sung  Rangkel 10240 Thailand
@ Tel : +66[0)2373-7700(Aukn] Fax: +65(0)2373-7979 € admin@tet1955.com @ wiwnwtet1925.com



Thai Environmental Technic Limited
UIEUn malagunaasulng ane

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Caljpration Date : I-vay-2024
Calibrator : TEXMARS Sound Calibrator TM-100 Barometrie pressure (mmHg) . 7500  mHg
Standard - 1EC 60942 Temperature (2323)°C L2500 °C
Aceuracy : 94,0203 dB and 114.0=0.5 dB Relative Humidity(58£15 %) :  50.0 %RH
Freguency rat 1,000 Hz £1% Dued Date of Calibrate s 31-May-2024
Calibrater Serial NO. : ST120C0263E
I Instrument Calibrated Reference Before Adjust After Adjusq Deviation | Result
tem = 1o .
Brand | Model | Serial NO.| Acoustic dB | m¥eR1 |nSehz]| a¥edi 3] inde +dB =dB | Calibrate
84.0 94.1 8d.1 | 941 | 94.1
35 ACO 6226 | 110097 94.0 0.4 PASS
114.0 1142 § 1142 1 1142 | 1142
94.0 838 | 939 | €39 | 939
36 ACO 6226 | 110102 94.0 0.1 PASS
1140 113.8 | 1138 | 1138 | 1138
94.0 940 | 940 | 940 | 940
37 ACO 8226 | 110101 84.0 0.0 PASS
114.0 113.9 | 112.8 | 1139 | 1138
94.0 838 | 938 | o38 | s3s
38 ACO 6226 | 110106 94.0 0.2 PASS
114.0 113.8 | 113.8 | 1138 | 113.8
04.0 94.1 841 | 941 | 941
39 ACO 6226 110104 94.0 0.1 I'ASS
114.0 1140 | 4140 | 1140 | 1140
94.0 94.1 941 | 941 | 94.1
40 ACO 6226 | 110100 94.0 0.1 PASS
114.0 1141 | 1144 | 1141 | 1141
84.0 942 | 942 | 942 | 942
41 ACO 6226 | 130127 94.0 0.2 PASS
1140 1144 § 1144 { 1144 | 1441
94.0 94.1 941 | 941 | 041
42 ACO 6226 | 130128 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 93.9 | 939 | 939 | 939
44 ACO 6226 | 130130 94.0 0.1 PASS
114.0 113.9 | 113.8 | 113.9 | 113.9
94.0 943 | 843 | 043 | 943
45 ACO 6226 | 130131 . 84.0 0.3 PASS
114.0 1142 | 1142 | 1142 | 1142

Calibration By

47 L
Approve by ‘["")‘\f"‘r‘.l,'\.c'-'ﬂg ':1"1‘

Thai Fivironmental Technic Limited 146 Soi Ramlamhacng 145 Khwaeng /Klet Saplan Sung Barghok 10240 Thailand
@ o] ; =G6(0)2373-7799(Auto) Fax: +65(0)2373-T97% @ sedmin@:iet 1995, com @ wivwsetl 995 con



That Environmental Technic Limited
VSN madagsmadonlng a1ra

Sound Level Meter Calibration Report

|

Equipment Type : Sound Level Meter Calibration Tate ¢ 1-May-2024
Calibrator : TENMARS Scund Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard : 1IEC 60942 Temperature (2323)°C 25.00 °C
Accuracy :94.0=0.3 dB and 114.0+0.5 dB Retative Humidity(S0+15 %} . 500 %RH
Frequency 1at 1,000 Hz +1% Dued Date of Calibrate 31-May-2024
Calibrator Serial NO. : ST120C0263E
I Instrument Calibrated . Reference Before Adjust Alter Adjus] Deviation Result
tem ) ) [ .
Brand | Model | SerialNO.| Acoustic dB | a¥an1 |n¥efiz|a¥i3| win | =dB #dB | Calibrate
94.0 a4.1 941 94.1 84.1
48 ACO 6236 112029 4.0 .1 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1
48 ACO 6238 152074 84.0 6.1 TASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 942 4.2 94.2 94.2
49 ACO 6236 152075 94,0 02 PASS
114.0 1141 1141 114.1 114.1
4.0 9389 83.9 83.8 83.9
50 ACO §236 1562076 84.0 g1 PARS
114.0 113.8 1138 | 113.8 { 1138
84.0 94,3 94.3 84.3 943
51 ACO 6238 152077 94.0 0.3 PASS
114.0 114.3 1143 | 1143 | 1143
94.0 g4.1 94.1 94.1 84,1
52 ACO 6226 150142 94.0 0.1 PASS
114.0 114.1 114.1 114.4 114.1
840 93.8 93.8 93.8 83.8
53 ACO 6228 160095 94.0 03 PASS
114.0 113.9 113.9 | 1139 | 1138
94.0 94.2 94.2 94,2 4.2 )
54 ACO 6226 160086 940 0.2 IASS
114.0 1141 114.4 114.1 114.14
94.0 83.3 938 839 93.8
55 ACO 6226 180097 894.0 0.1 PASS
114.0 113.9 11389 | 1138 | 1139
94.0 93.8 93.8 93.9 938
56 . ACD 6226 160098 - et e — 84.0 0.1 PASS
114.0 113.9 1139 | 1139 | 1139
s
Calibration By
Approve by f’ ’}’E‘;E",L P £ J v

Thai Eovironmental Tecluric Limited

® Tel: +66{(012373-7799{Aut0) Fax: +66(0}2373-7079 @ adminftet1995.com @ wanwtetl995.com

1/6 Soi Raankliainhaeng 345 Khuwaeng/Wiet Saphan Sung  Bangkok 10240 Thatuod



<

Thai Environmenial Technic Limited
VYIHN madaaInna il lng a1nn

e

Sound Level Meter Calibration Report

Equipment Tvpz : Sound Level Meter Calibration Date 1-May-2024
Calibrator : TENMARS Svund Calibrator TM-100 Barometric pressure (mmHg) - 7500 mmHg
Standard - IEC 60942 Temperature (23£3)°C L2500 °C
Accuracy :94.0£03 dB and 114.020.5 dB Relative Humidity(50+15%) . sg0 % RH
Frequency rat 1,000 Hz 1% Bued Date of Culibrate 3i-May-2024
Calibrator Serial NQO. D STH20C0263E
; {nstrument Calibrated Reference Before Adjust After Adjus] Deviation Result
tem A T ™
Brand | Model | SeriaiNO.| Acoustic dB | a¥uill [a5ei 2] a%efi3| wBy | =dB +dB | Calibrate
94.0 94.2 94.2 94.2 94.2
57 ACC 6226 160099 94.0 0.2 PASS
114.0 114.2 1142 1 1142 | 1142
94.0 94.2 94.2 94.2 94.2
58 ACO 6226 160143 94.0 0.2 PASS
114.0 114.2 1142 1 1142 | 1142
94.0 84.2 54.2 g4.2 94.2
59 ACD 6226 160203 84.0 02 PASS
114.0 114.2 1142 | 1142 | 1142
84.0 84.1 84.1 94.1 841
g0 ACO 6226 160204 34.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 1139
94.0 94,1 241 84.1 94.1
61 ACO 6226 160205 94.0 0.1 PASS
114.0 113.8 1138 | 1138 | 1139
94.0 241 94.1 84.1 94.1
62 ACO 5226 160211 940 0.1 PASS
114.0 113.9 113.8 | 1139 | 1138
940 941 94.1 94.1 94.1
63 ACO 6226 160212 94.0 0.1 PASS
114.0 113.9 1138 § 1139 § 113.8
94.0 4.1 94.1 94.1 94.1
B4 ACO 6226 160213 94.0 0.1 PASS
114.0 113.¢ 1139 | 1139 | 1188
84.0 84.1 94.1 94.1 84.1
68 ACO 6226 160215 940 0.1 PASS
114.0 113.9 1139 | 1139 | 113.2
94.0 83.7 93.7 937 83,7
87 ACQO 8226 160218 94.0 0.3 I'ASS
114.0 113.6 113.6 | 113.6 | 1138
Calibration By
. Al y
Approve by i} VA \ i

That Eavirenmenzl Fechinic Limited

® Tel . ~GE(M2H73-7799(Auto} Fax: +66[0}2373-7470 @ admin@iet1295.com & wwwatatl9%5 cam

1/6 Soi Runkhamhaeng 145 Khwaeng/Rhet Saphan Sung  Banghok 10240 Thailand




Thai Environmental Technic Limited
v3UN matndauadeulng a1

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date ¢ 1-May-2024
Calibrator : TENMARS Sound Calibrater TM-100 Barometric pressure (mmbg) . 7590 mmHg
Standard : 1EC 60942 Temperature (23£3)°C 2500 °C
Aceuracy 1940403 dB and 114.020.5 dB Relative Humidity(30+13 %) . 50.0 % RH
Frequency vat 1,000 Hz +1% Dued Date of Calibrate 31-May-2024
Calibrator Serial NO. 1 ST120C0263E
. - Instrument Calibrated Reference Before Adjuast After Adjusy Deviation | Result
Item v = -
Brand | Model { Serial NO.| Acoustic dB | n¥efi1 | a¥efi 2| a¥aii 3| miu +dB #dB | Calibrate
94.0 94.1 94.1 94.1 94.1
63 ACQO 8236 222036 84.0 0.1 PASS
114.0 11419 114.1 114.1 114.1
94.0 94.0 24.0 24.0 94.0
89 ACO 6238 222087 94.0 0.0 PASS
114.0 114.0 1140 | 1140 | 1140
. 94.0 94.1 94.1 94.1 94.1
70 ACO 6238 222038 84,0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 94.1 94.1 84.1 941
71 ACQ 6236 2220398 894.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94 0 4.0 94.0 84.0 4.0
72 ACO 6236 222040 94.0 0.0 PASS
114.0 1140 114.0 | 114.0 | 114.0
94.0 84.0 94.0 94.0 94.0
74 ACO 8236 222245 4.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 114.0

Calibration By

Approve by

P}'hr\fh?fm f-"“’?,

Thai Environmental Techoic Limited

O] A6 [0)2373-T7I9AULN) Fax: +6R(0)Z373-7979 O udmin@1er1995.com @ wivwtet 1995 com

1/6 Snj Ramkhamhaeng 145 Khwaeng/Ehet Saphan Sung  Banghkob 10240 Thaitanrd
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Thai Environmental Technic Limited

U3 mailladunadsulng 1na

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date ¢ 1-May-2024
Calibrator :SCARLET ST-120 Baremetric pressure (mmHg} . 7500 mmHg
Standard - IEC 60942:2017 CLASS] Temperature (23+3)°C 2500 °C
Accuracy 194.0£0.3 dB and 114.040.5 dB Relative Humidity(30+13 %) ;. 500 % RH
Frequency cat 1,000 Hz 1% Dued Date of Calibrate 31-May-2024
Calibrator Serial NO. 1 ST120C0263E
Insteument Calibrated Reference Before Adjust After Adjust Deviation Result
liem — = —
Brand | Model | Serial NO.| Acoustic dB | a¥ef1 | a¥ai 2| afafi 3| ade +dB =dB | Calibrate
94.0 940 4.0 94.0 84.0
78 SCARLET | 37-11D 820320 4.0 .0 PASS
114.0 114.0 114.0 114.0 114.0
84.0 84.0 94.0 94.0 94.0
79 SCARLET | ST-11D 820391 4.0 0.0 PASS
114.0 114.0 114.0 114.0 114.0
94.0 94.1 84.1 94.1 941
80 SCARLET | 37-11D 820392 84.0 0.1 PASS
114.0 114.1 114.1 114.1 1141
24.0 94.1 94.1 94.1 8419
281 SCARLET | ST-11D B20383 34.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
24.0 93.9 83.9 93.9 93.9
82 SCARLET | 8T-11D 320384 94.0 0.1 PASS
114.0 113.8 1139 11_3.9 113.9
94.0 94.0 94.0 84.0 84.0
83 SCARLET : ST-11D B20877 94.0 0.0 PASS
114.0 114.0 114.0 $14.0 114.0
94.0 384.0 84.0 94.0 94.0
g4 SCARLET { ST-11D B208738 94.0 0.0 PASS
114.0 114.0 114.0 1140 i14.0
24.0 94.1 94.1 941 94.1
85 SCARLET | ST-11D 820879 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 94.0 84.0 84.0 94.0
BB SCARLET | 8T-11D 821283 84.0 0.0 PASS
114.0 114.0 114.0 114.0 114.0
24.0 93.9 93.8 93.8 93.9
87 SCARLET { ST-11D 821284 94.0 0.1 PASS
1140 113.8 113.8 113.8 113.8
Calibration By /
-;“-. 1
Approve by b 2 !

Thai Environmental Techaic Limited

0 Tel: +66(012373-7799(Aute) Fax: +06(0}2373-7979 @ admin@tet1945.com @ wiwvwetet1995.co0m

176 Soi Ramkhatnhaeng 143 Khwvaeng/Khet Saphan Sung Hangliok 10240 Thailand




Thai Environmental Technic Limited
39N malindunnadanlng 1he

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meler Calibration Date o L-May-2024
Calibrater : SCARLET ST-120 Barometric pressure (mmHg) . 7500 mmHg
Standard < [EC 60942:2017 CLASSI Temperature (2323)°C 25.00 °C
Accuracy 194,003 dB and 114.0£0.5 dB Relative Homidity(50£5%) : 3500 % RH
Frequency :at 1,000 Hz +1% Dued Pate of Calibrate 31-May-2024
Calibrator Serial NO. 1 STI20C0263E
) Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
Ltem ) 0 - T v
Brand | Model |SeriaNO.| Acoustic dB | a¥afi1 |a3efi 2] a¥afi3| mie = dB +dB | Calibrate
94.0 94 .1 941 94.1 94.1
88 SCARLET | ST-11D| 821295 84.0 0.1 PASS
114.0 114.0 1714.0 | 1140 | 1140
84.0 23.9 938 93.9 83.9
89 SCARLET | ST-110| 821286 84.0 0.1 PASS
114.0 113.9 113.9 | 1122 | 1139
840 94.1 S4.1 941 841
90 SCARLET | ST-11D{ 821298 84.0 0.1 PASS
114.0 114.0 114.0 | 1140 1 1140
94.0 24.0 g94.0 94.0 84.0
9 SCARLET | ST-11D| 821299 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 { 1140
Calibration By
T 4 "y Ty oy " \rr
Approve by P} PMLA K ]

Thai Envirenmental Techinle Limited

@ T2l +66[012373-7799(Auto) Fax: +66(0)2373-7979 @ admin@tetiV95.com B wiww.tet 1995 com

176 Svi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Banghol 10240 Thailand




Certificate Number

© SPR24020337-4

EIROLOGY SYSTEMW ( THALANED ) 4

Certificate of Calibration

b LTI,

)
\\'.\'-‘l

o
S

CALIGRATION ehfy
OB ENECAL LI REL RERIT

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 Noise Dose Meter

i Manufacturer SOUNDTEK

Model ST-130

Serial Number 200300133

ID. Number No.28

1 Environmental Conditions

- Ambient Temperature 23°Ct 3°C Received Date 21 Feb 2024

Relative Humidity

R Location of Calibration

o Calibration Procedure

50% Y15 %
in-Lab

SP-CPE-04-01

Calibration Date

Recommend Due Date

Date of lssue

23 Feb 2024
23 Feb 2025

24 Feb 2024

Method of Calibration

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

b requirement of ISO/IEC 17025:2017 in accordance with reference procedurs. Standards used to perform

2 this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
m 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 determing if the results meets their needs.

The calibration certificate shail not be reproduced except in full without written approval of 3P Metrology

System {Thailand).

Calibrated by : Mr.Karoon Pengsalung Approved by ( s

Calibration Officer { Mr.Nirut Loha)

FRAL R

Authorized Signatory

SP-FM-04-15 rev.0



I LINE 1 IEC17025

Certificate Number

Calibration Report

o SPR24020337-4

Page : 2 of 3
Reference Standards
"” Equipment Name Model Serial No. Certificate No. | Due. Date
o Sound Level Calibrator ST-120 211203773 |EEL.BP. 140/0167] 26 Jan 2025
Traceability
= This certification Is traceable to the international System of Unit maintained at
< TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0




IDLINE 1 3ECTFO25
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R It f C E H b t. {}"'r"l A n|r.1|:¢¢cs?tl\'.-lﬂklt}:a’r:§£\'énl:~r
Certiticate No. :  SPR24020337-4 Page : 3 of 3
Range : a4 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
i -+
Setting Fast Slow Fast Slow (£)
94 g4.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard WUE Reading Error Unceriainty
i +
Setting Fast Slow Fast Slow (%)
94 84.0 4.0 0.0 0.0 0.15
114 113.8 113.9 -0.1 =01 0.15
Select  Z Unit: dB
gadin E
Standard WUC Reading rror Uncertainty
; +
Setting Fast Slow Fast Slow (£)
94 94.0 4.0 0.0 0.0 .15
114 114.0 114.0 0.0 0.0 0.15
Note :

The result of cafibration was found accuraie 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 muitiplying ihe

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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Certificate of Calibration

Cerlificate Number . SPR24020337-7 Page: 1 of 3

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

Equipment Name : Noise Dose Meter
Manufacturer © SOUNDTEK
Model t 8T-130

Serial Number D 170800207

{iD. Number © No.28

Environmental Conditions

Ambient Temperature :23°Cct 3°C Received Date © 21 Feb 2024
Relative Humidity CO50% T 15 9% Calibration Date . 23 Feb 2024
Location of Calibration : In-Lab Recommend Due Date . 23 Feb 2025
Calibration Procedure . SP-CPE-04-01 Date of Issue . 24 Feb 2024

Method of Calibration

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

requirement of ISOAEC 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 calbration 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 determing if the results meets their neads.

The calibration certificate shail not be reproduced except in full,without written approval of 8P Metrology

System (Thailand).

Calibrated by : Mr.Karoon Pengsalung Approved by %/

Calibration Officer { Mr.Nirut Loha)

Authorized Signatory

SP-FM-04-15 rev.0



Certificate Number

ERTROLOGY SYSTEM ( THAILAND ) CO.,LTH.

Calibration Report

1 BPR24020337-7

Reference Standards

-ff,
o m B

]
sred. ion Azrd
DiTT D

T T
CALISRETION AHD
CIMEHE DAL MEATUEMINY

Page :2 of 3

Equipment Name

Model

Serial No,

Cenriificate No.

Due. Date

Sound Level Calibrator™ -

" 8T-120

211203773

EEL.BP. 140/0167

26 Jan 2025

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-Fiv-04-15 rev.0
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Ceriificale No. :  SPR24020337-7 Page: 3 0of 3
Range : 94 to 114 Function : @1kHz
Select A Unit : dB
UUC Readir E
Stangard cading o1 Uncertainty
i +
Setting Fast Slow Fast Slow ()
94 54.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
A .
Standard WUC Reading Error Uneertainty
Setting Fast Slow Fast Slow (+)
g4 4.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select 272 Unit : dB
UUC R i E
Standard eading s Uncertainty
i +
Setting Fast Slow Fast Slow (£)
94 94.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note :

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

Thig Certificate s not certified for any commercial transaction.

Meastrement Uncertainty
The reporied uncertainty of measurement is the expanded uncertainty obiained by multiplving the

standard uncertainty with the coverage factor k = 2.00, providing a leve! of confidence approximately 95%.

- End of Certificate -

SP-FM—-04-15 BEV .0
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Certificate of Calibration

Certificaie Number D SPR24020097-7 Page : 1 of 3

Customer : Thai Environmental Technic Limited.

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

R Sung, Bangkok 10240, Thailand.

Equipment Name © Noise Dose Meter

— Manufacturer ;. SOUNDTEK

Model © 8T-130

Serial Number ;170800193

: ID. Number ; No.24

- Environmental Conditions

Ambient Temperature ;o 23°cT acC Received Date D07 Feb 2024
' Relafive Humidity D 50% Y159 Calibration Date : 08 Feb 2024
" Location of Calibration > In-Lab Recornmend Due Date . 08 Feb 2025

3 Calibration Procedure © SP-CPE-04-01 Date of Issue © 08 Feb 2024

Method of Calibration

o This certifies that the above instrument was calibrated in compliance with the calibration system
;__ijf_ requirement of ISO/IEC 170258:2017 in accordance with reference procedure. Standards used t¢ perform
T this calibration are certitied by to NIST or equivalent, National metrology institute, Natural physical constanis,

consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decigion rule is fo contact the customer if the item pass and fail calibration whan the resulis
inciude 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 3P Metrology

-?_)_ System (Thailand},

_ Caiibrated by : Mr.Karcon Pengsalung Approved by &

Calibration Officer { Mr.Yodyaim Chansang )

15

Authorized Signatory

-

SP-FM-04-15 rev.D



Calibration Report

Certificate Number ©  SPR24020097-7 Page :2 of 3

Reference Standards

‘ Equipment Name Model Serial No. Certificate No. | Due, Date
:F ; Scund Level Calibrator §T-120 211203773 EEL.BP. 114/0168| 17 Feb 2024
i

=

3 Traceability

This certification Is traceable to the International System of Unit maintained at :
o TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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oA 3?51
[ Result of Calibration

/‘-\ g e ORI -
th, N, e AR ATIO AHE
DIMELSLEN AL MEASUREMERT

= Certificate No. :  SPR24020097-7 Page r 3 0f 3
Range : g4 to 114 dB Function : @1kHz
Select A Unit: dB
Standarg WUC Reading Error Uncertainty
Seiting Fast Slow Fast Slow (%)
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 ~0.1 ~0.1 0.15
Select  C Unit : dB
}“ Standard UG Reading Error Uncertainty
] i -+
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 13.7 113.7 0.3 0.3 0.15
- Select  Z Unit : dB
= , c
Standard JUC Reading rToF Uncertainty
' Setting Fast Slow Fast Slow (2]
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
= 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 multipiyving the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidencs approximately 95%.

— End of Ceriificate —

SP-FM-04-15 REV.0






Equipment :
Manufacturer:
Model :

Serial No.:

1D No.:

Condition As-Received:

Recelved Dafe:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

N

&

e,

{

TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)

CORPORATE. SERVICES 3: EQUIPMENT CALIBRATION ANB TESTING SERVICES ALY 1o =
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 77 H A

b t & E
NSC-TISLTIS17025
CALIBRATION 0008

TEL. 0-2717-3000-24 FAX, 0-2719-0484

24H171
1of 2

Certificate No. :

Certificate of Calibration —

Thermal Environment Monitor

This cerificate may not be reproduced other than in full,

axcept with the priar written approval of the head of

Corporate Services 3; Equipment Calibration and Testing Services.

Quast
QUESTemp 34
TEKOE0009
No.1

Used ltem

26 January 2024

30 January 2024
to 31 January 2024
2401-0802DSC

{25 % 3)°C

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

{50 20)%

Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison with

standard temperature probe for temperature measurement function into humidity / temperature chamber,

Condition of this result of calibration

1.Reference standards insfruments :

Instrument

1} Handheld Thermometer With Sensor

Due Date
16 Gcet 2024

Certificate No.
2311238

Model
1521

Serial No.
ASA339

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 through:-

“Technology Promotion Association (Thailand-Japan}, NSC-ONSC Accredited No. Calibration 0008

dlies

Approved Signatory :
[/] Chakrit Waewwanjua

Calibrated by :
Issue Date :

Kraipop Onrat
01 February 2024

[ }Pornthippa Tameyakul
[ 1Viporn Tarntiyawuiti




,& Result of Calibraticn:-

i, Function:

Standard
Temperature
{*C)
20.001
30.013
40.019

Result of Calibration:-

Function:

Standard
Temperature
{°C)
20.001
30.013
40.018

Resuif of Calibration:-

Function:

Standard
Temperature
{°C)
20.002
30.021
40.031

UUC” : Unit Under Calibration

Without Adjustment

Temperature Measurement for WET

vucH
Reading
(°C)
20.3
304
40.3

Without Adjustment

Temperature Measurement for DRY

uuc*
Reading
*C)
20.2
30.3
40.4

Without Adjustment

Temperature Measurement for GLOBE

uuc*
Reading
°C)
201
301
40.0

Error
(°C)
0.299
0.387
0.281

Error
C)
0.129
0.287
0.381

Error
C)
0.688
0.079
-0.031

Cert. No.: 24H171
Page.: 2 of 2

Uncertainty
of Measurement
(#°C)

0.42
0.42
0.42

Uncertainty
of Measurement
(x°C)

042
0.42
0.42

Uncertainty
of Measurement
(£°C)
042
042
0.42

The reported uncertainty of measurement was base on standard uncertainty multipliad

-o00o0-

by coverage factor k = 2.00, providing confidence level approximatety 85%.

41193870
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TECHNOLOGY PROMOTION ASSOCIATION {THATLAND-JAPANY e
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M
53444 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10230 %

TEL. 0-2717-3000-24 FAX. 0-27]9-9484

T A T
HEC-TIS-TIS17025
CALIBRATION 0008

Certificate of Calibration Certificate No. : 24H550

Page: 1of2

Equipment : Therrnal Environrment Monilor
Manufacturer: JANTYTECH This certificale may not be reproduced other than in full,

except with the prior written approval of the head of
Model : JT2011-E2A Corperate Services 3: Equipment Calibration and Testing Services,
Serizl No.: 3522210143
10 No.: HD &
Condition As-Received: Used [temn
Received Date: 12 March 2024
Calibration Date: 18 March 2024
Reference: 2403-0381DSC Submitted hy: Thai Environmental Technic Limited

Ambient Temperature: (25 & 3} °C
(50 = 20) % 1/8 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Relative Humidity: =
Bangkok 10240

Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison with
standard temperatura probe for temperature measurement function into humidity / temperature chamber.

Procedure used:

Condition_of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Cardificate Na. Due Date

1) Handheld Thermometer With Sensar 1524 A5A339 2311238 16 Gct 2024

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 through:-

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No, Calibration 0008

Calibrated by :  Somchai Dumwor Approved Signatory :

Issue Date : 25 March 2024 {s/] Chakrit Waewwanjua

[ 1Pornthippa Tameyakul
[ 1Unnopphol Harachai

B 0336873



Resuilt of Calibration:- Without Adjustraent

Function: Temperature Measurementfor Tn
Standard Luc*
Temperature Reading
{C) (°C)
20.019 19.8
30.028 29.9
39.998 40.0

Resuit of Calibration:- Without Adjustment

Function: Temperature Measuremerntfor Tnw
Standard uucr
Temperature Reading
(C) ¢C)
20.018 19.¢
30.028 299
39.998 39.8

Result of Calibration:- Without Adjustment

Function: Temperature Measurementfor Tg
Standard UUCc*
Temperature Reading
) C)
20.019 19.9
30.028 30.0
39.898 39.9

UUC* : Unit Under Calibration

Error
("C)
-0.21¢
-0.128
0.002

Error
{*C)
-0.118
-0.128
-0.198

Error
C)
-0.119
-0.028
-0.098

Cert. No.: 24H5680

Page.. 2 of 2

Uncertainty

of Measurement

°C}
0.42
0.42
0.42

Uncertainty
of Measurement
*°C)

0.42
.42
0.42

Uncertainty

of Measurement

{x"C}
0.42
0.42
0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-oflo-

a1208147
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
34/ PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 |
TEL. §-2717-3000-24 FAX. 0-2715-9454 proveg

-
=,

Sy

A
T
4

=TIS-TI517025
CALIBRATION DO0g

Certificate of Calibration Certificate No. : 24H565

Page: 10f2
Equipment : Thermal Environment Monitor
Manufacturer: JANTYTECH This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : JT2041-E2A Corporate Services 3: Equipment Calibration and Testing Services,
* Serial Na.: 3522210149
1D Na.: HD 10
Cendition As-Received: Used ltem
Received Date: 12 March 2024
Calibration Date: 20 March 2024
Reference: 2403-0381DSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature: ( 25 % 3) °C
1/8 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Banghkok 10240

Relative Humidity: (50 20 ) %

Calibration were conducted using in-house calibration procedure CP-HO3 according to comparizon with
standard temperature probe for temperature measurement function into humidity / femperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments ;

Instrument Madel Serial No. Cedtificate No. Due Date
1) Handheld Thermometer With Sensor 1521 ASA339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration,
3.This Cerlification is traceable {o the International System of Unit maintained through:-

-Technology Promotion Association {Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Somchzi Dumwaor Approved Signatory : gl

lssue Date : 25 harch 2024 [\/] Chakrit Waewwanjua

[ ]Pornthippa Tameyaku!
[ ]Unnopphol Harachai

B 0336878



Result of Calibration:-
Function:

'c)
19.970
29.975
40.004

Result of Calibration:-
Function:

Standar

(°C)
19.970
29.975
40.004

Resuit of Calibration:-
Function:

G
19.970
29.975
40.004

Standard
Tempearature

d

Temperature

Standard
Temperature

UUC* ; Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage facter k = 2.00, providing confidence level approximately 95%.

Without Adjustment

Temperature Measuremenifor Tn

uucH
Reading
°C)
19.8
28.8
38.5

Without Adjustment

Temperature Measurementfor Tnw

uuec

Reading
Q)
19.9
29.8
39.5

Without Adjustment

Temperature Measurementfor Tg

uvucH
Reading
{°C)
19.8
. 289
387

-olo-

Error
(*C)
-0.170
-0.175
-0.504

Error
"G
-0.070
0D.175
-0.504

Error
*C)
-0.070
~0.075
-0.304

Cert. No.: 24H565
Page.: 2 of 2

Uncertainty
of Measurement
(£°C)

0.42
.42
0.42

Uncertainty
of Measurement
#C)

0.42
0.42
0.42

Uncertainty
of Measurement
{(£°C)

0.42
042
0.42

alzdsloz




