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RECALIBRATION
DUE DATE:

T S S
-:_,}---_?..\-'\..I FANCAFRR S

Calibration Certification Information
Cal. Dater  September 21, 2022 Rootsmeter $/N: 438320 Ta: 286 K
Operator: lJim Tisch Pa: 748.3 mm Hg
Calibration Modei #:  TE-5025A calibrator 5/n: 0068
Vol, Init Vol. Final Avol, ATime AP AH
Run {m3} {m3} {m3) {min) {mm rg} fin H20)

i i 2 1 1.3760 3.2 - 2.00

p 3 4 1 0.9710 6.4 4.00

3 5 [ 1 0.8730 3.0 S.00

4 7 g 1 0.8300 8.8 5.50

5 2] 10 1 0.6870 127 2.00

Data Tabulation

=
vstd | - Qstd '\/ AH( S )( -y ) Qa AH( Ta/ Pa)

{m3) {x-axis) {y-axis} Va {x-axis) {y-axis)
0.9870 0.7173]. 1.4080 0.5957 0.7236 0.8855
0.8828 1.0121 1.9917 0.9914 1.0211 1.2579
0.9806 1.1233 2.2262 0.9823 1.1332 1.4064
0.9795 1.1302 2.3349 0.9882 1.1907 1.4750
0.9744 14184 2.8160 0.9830 1.4305 1.7789
= 2.01042 = 1.25889
QSTD b= -0.03659 QA b= -0.02312
r= 0,99936 r= 0.999%6

Caleulations
Vstd=|AVoi{{Pa-AP)/Pstd)(Tstd/Ta) Vaz{avol{(Pa-AP)/Pa)

Qstd=|Vstd/ATime Qa=|Va/aTime
For subsequent flow rate caiculations:

o o TR | o (o))

Standard Conditions

L]

Tstd: 288.15 = RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading {in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: raotsmeter manometer reading {mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (') Determination of Suspended Particulate Matter in
Paf actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
sch Environmental, inc. www . tisch-env.com
45 South Miami Avenue TOLL FREE: {877)263-7610

itlage of Cleves, OH 45002 ) FAX: {513}467-5009
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High Volume TSP& PM-10 Calibration Report

Location ¢ Thal Environmemtel Tech Site ID 1 Bangkok Date: 1-Aug-22

ITEM : TSP _ Serial No: (No.33 ) Calibrate By ¢ Pipat

Site Conditions

Barometric Pressure (mm Hg) ¢ 760,00 Corrected Pressure (imm Hg) : 760.0
Temperature ("C) 1 25.0 Temperature {(deg K) : 298.0
Average Press. (mm Hg) : 784.5 Corrected Average (mm Hg) : -
AverageTemp (°C} : 32.6 Average Temp: {Deg K} 1 -

Calibration Orifice

Make : Tisch Qstd Slope @ 1.935331
Model : TE-5025a Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 1¢-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H.0) (m3/min) (CFM) (corrected) Linear Regression
1 12.30 1.760 £0.0 60.00 Slope: 33.71%94
2 9.80 1.571 54.0 54,00 Intercept: 1.5565
3 7.40 1.385 50.0 50.00 Corr. Coeff: 0.9932
4 5.20 1.1e4 £0.0 40.00
5 3.00 0,869 30.0 30.00 ¢ of Observations: 5
Caiculations
Qstd = 1/m{Sqri(H20(Pa/Pstd }{Tstd/Ta))-b] m = sampler slope
IC =1fSart{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 presswre
T = actual chart response
m = calibrator Qstd slope Calibrate By _—

b = calibrator Qsid 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 @ __fcq

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

e e e e} e ———

Thai Environmental Technic timited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
o T8l © +66(0)2373-7799(Aut0) Fax . +66((N2373-7972 o admin@iet1995.com ¢ www fet1995.com
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High Volume TSP&PM-10 Calibration Report

Locstion : Thai Environmemtal Tech Site ID ; Bangkek Date ! 1-Rug-22

ITEM : TSP Serial Mo: (No.37) Calibrate By : pipat

Site Conditions

Barometric Prassure (mm Hag) & 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C} : 25.0 Temperature (deg K) ; 298.0
Average Press. (mmHg) : 75a.5 Corrected Average (mm Hg) : -
Average Temp (*C) : 31.7 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope @ 1.39331
Model : TE-5025A7 Qstd Intercept : -0.000453
Serial# ; 0068 Calibration Due Date : 15-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H-Q) {m3/min} (CFM) {corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.7546
2 9.20 1.522 54,0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50,00 Corr. Coeff: 0.9857
4 5.00 1.122 40.0 40,00
5 3.00 0.86% 30.0 30.00 £ of Observations: =
Calculations
Qstd = 1/m[Sqri{H20(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 4

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

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

T
Pstd = 760 mm Hg Approve By [r Y
For subsequent calculation of sampler flow: v
1/m({(D[Sqrt(298/Tav)(Pav/760)]-b)

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

Thai Environmental Technic Limited 1/6 Sof Ramkhamhagng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
& Tef 1 +66{0)2373-7795(Auto) Fax . +566(0)2373-7979 « admin@et1995.com o www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

ifocation : Thai Environmemtal Tech Site ID : Bangkok Date: 1-aug-22

ITEM : TSP Serial No: (No.27 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (imm Hg) : 760,900 Cortected Pressure (mm Ha) : 750.0
Temperature (*C} t 25.0 Temperature {(deg K) !t 298.0
Average Press. {(mm Hg)} : 754.5 Corrected Average (mim Hg) @ -
AverageTemp ("C) 1 22.1 Average Temp: (Deg K) : -

Calibration Crifice

Make : Tisch Qstd Slope @ 1.99331
Model : T®-50252 Qstd Intercept ¢ -0.00049
Serial# : o068 Calibration Due Date : 15-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) {(m3/min) {CFM) {corrected) Linear Regression
1 12.00 1.738 60G.0 £0.00 Slope : 34.5708
2 3.40 1.538 54.0 54.00 Intercept: 1.0633
3 7.20 1.346 50.0 50.00 Cory. Coeff: 0.9926
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/miSqr{H20(Pa/Pstd){Tstd/Ta)}-b] m = sampler shpe
1C =I1Sart{Pa/Pstd)(Tstd/1a)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd stope Calibrate By e ¢

b = calibrator Qstd intercept

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

Pstd = 760 mm Hg Appl-OVe By . I L;’ aru(/‘fﬁ., B
For subsequent calculation of sampler flow: /
1m{(DSqri{298/Tav){Pav/760)]-b)

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

B e eyt

Thal Environmental Technic Limited 1/6 50f Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thafland
o Tel ;: +66(012373-7795(AUt0Y Fax : +66(012373-7972 » admin@tet1995.com e www.tetl1995.com
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High Volume TSP&PM-10 Calibration Report

Eocation : Thai Envivonmemtzl Tech Site ID : Bangkok Date : 1-Aug-22

ITEM ;: TSP Serial No: (Wo.38) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Ha) : 7500
Temperature (°C) 1 25.0 Temperature (deg K} : 298.¢
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) ! -
Average Temp (*C) : 32.¢ Average Temp: (Deg K} : -

Calibration Qrifice

Make : Tisch Qstd Siope © 1.99331
Model : TE-50253 Qstd Intercept @ -0.00049
Serial# : coés Calibration Due Date : 135-Nov-22

Calibration Information

Plate or ORIFICE Qsid Indicate Ic
Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 11.80 1.724 0.0 60.00 Slope: 35.5364
2 9.00 1.505 54.0 S4.00 Intercept: 0.2642
3 7.00 1.328 50.0 S0.00 Corr. Coeff: 0.9209
4 5.00 1.1232 40.0 40.00
5 3,04 0.869 36.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sart(H20{Pa/Pstd}{Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt{Pa/Pstd)(Tstd/Ta)] b = sampler infercept
I = chart response
Qsid = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
= actual chart response
m = calibrator Qstd slope Calibrate By 2=

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

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K T; . B
Pstd = 760 mm Hg Approve By I f/r’c-'vcfﬂw

For subsequent calculation of sampler flow:
1/m{(D[Sari(288/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

o rrrrerrer————————_— e e B e —— R ——

That Envirenmental Technic | imited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66{0)2373-7709(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com » wiww tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech Site ID : Bangkok Pate : 1-Rug-22
ITEM ; PM1O Serial No: {(No. 13 ) Calibrate By ; Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 7e0.0
Temperature ("C) 1 25.0 Temperature (deg K} : 238.0
Average Press. (mm Hg) : 75¢4.5 Corrected Average {mm Hg) : -
Average Temp (°C) :130.8 Average Temp: (DegK) 1 -

Cailibration Qrifice

Make : Tisch Qstd Slope : 1.955331
Model : TE-50252 Qstd Intercept @ -0.00049
Serial# : 00¢e Calibration Due Date : 13-Nov-22

Calibration Information

Piate or ORIFICE Qstd Indicate IC
Test # {in H,0) (m3/min) {CFM) {corrected) Linear Regression
1 12.20 1.753 60.0 60.00 Slope : 33 .8885
2 2.60 1.555 54.0 54.00 Intercept: 1.6379
3 7.40 1.365% 50.0 50.00 Corr. Coaff: 0.9939
4 5.00 1.122 40.0 40.00 '
5 3.00 0.869 30.0 30.00 E of Observations: 5
Calculations
Qstd = 1/m[Sari{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[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
I = actual chart response
m = calibrator Qstd slope Calibrate By =T .«

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

Pa = actual pressure during calibration {(mm Hg)

Tstd = 288 deg K . -
T froee 15

Pstd = 760 mm Hg App}'ove By . f r.(f&: Lo 1D

For subsequent calculation of sampler flow: 4

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

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

e — e e ——tieeeee e 1 L ey e ——L o ———eerr et
Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
e Tel ; +66(0)2373-7799(Autn) Fax : +66((N2373-7979 v admin@tet1995,.com » www.tet1985.com
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High Volume TSP&PM-10 Calibration Report

tocation : Thal Environmental Tech Site ID : Rangkok Rate: 1-aug-22

ETEM : PMLO Serial No: (No. 21 ) Calibrate By : Pipat

Site Conditions

Barometric Pressura {(mm Hg) : 760,00 Coryected Pressure {mm Hg) @ 760.0
Temperature (°C) 1 25.0 Temperature {deg K) : 298.0
Average Press. (mmHg) : 754.5 Corrected Average (imm Hg) @ -
Average Temp (°C) : 30.9 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.95331
Model : TE-50252 Qstd Intercept ¢ -0.00049
Serial# : ooés Calibration Due Date : 15-Nov-22

Calibration Information

Plate or ORIFICE - Qstd Indicate IC
Test # (in H.0) {m3/min) {CFM) (corrected) Linear Regressicn
1 12.00 1.738 60.0 60.00 Slope : 24.4006
2 9.20 1,522 54.0 54.00 Intercept: 1.6930
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.5894
4 4.80 1.099 40.0 40.00
5 3.00 0.869 30.0 30.00 f of Observations: 5
Calculations
Qstd = 1/m[Sart(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
[ = chart respanse
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 : oz b

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

Pa = actual pressure during calibration {(mm Hg)

Tstd = 298 deg K P, J P
Pstd = 760 mm Hg Approve By : -r?.-; AV
For subsequent calculation of sampier flow:

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

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

Thai Environmental Technic Umited 1/6 Soi Ramkhamhaeng 145 Khwaeng/iKhet Saphan Sung  Bangkok 10240 Thailand
o Tel: +66{012373-7799(Auto) Fax @ +66{01)2373-7979 ¢ admin@®tet1995.com « www.ietl995.com






Thai Environmental Technic Limited
PYIEN nadagsinagaas g 9106

High Volunie TSP&PM-10 Calibration Report

tocation : Thal Environmental Tech Site ID : Bangkok Date: 1-Aug-22

ITEM : PM10 Serial No: (No. 25 ) Calibrate By : Pipat

Site Conditions

Rarometric Pressure (mm Hy) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C} : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg} & 754.5 Cotrected Average (mm Hg) ! -
Average Temp ("C) : 32.2 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slepe 1 1.99231
Model : TE-5025a Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Daie : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,O) {m3/min) {CFM) (corrected) Linear Regression
1 12.20 1.753 60.0 €0.00 Slope: 34.0904
2 9.40 1.53¢8 54.0 54.00 Intercept: 1.6064
3 7.20 1.346 50.0 50.00 Corr, Coeff; 0.9915
4 5.00 1.122 40.0 40.00
5 3.00 0.86% 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sart(H20(Pa/Pstd){Tstd/Ta))-b} m = sampiler slope
1C =I[Sart(Pa/Pstd)}(Tstd/Ta)]} b = sampler intercept
I = chart response
Qstd = standard fiow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By e L

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

Pa = actual pressure during calibration {mm Hg)

Tstd = 288 deg K . , .
Psid = 750 mm Hg Approve By . 17%4.‘:{ '“,..9,.» E?
For subsequent calculation of sampler flow: d
1/m{{I)[Sart(298/Tav)(Pav/760)]-b)

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

Thai Envirenmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/khet Saphan Sung Bangkok 10240 Thailand
& Tel: +66(0)2373-7799(Auto) Fax : +66(0)2372-7979 « admin@®iet1995.com o www.tet1995.com






Thai Environmental Technic Limited
Y3un managsundaulng sine

High Volume TSP&PM-10 Calibration Report

Location ! Thai Environmental Tech Site ID : sangkelk Date: 1-Bug-22

ITEM : PM1a Serial No: (No. 30 Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mmHg) : 760.0
Temperature (°C) 1 25.0 Temperature (deg K} : 295.0
Average Press. (mm Hg) : 75¢4.5 Corrected Average (mm Hg) : -
Average Temp ("C) : 31.8 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.59321
Model : TE-5025A Qstd Intercept : -0.00042
Serial# : oocs Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Tndicate IC
Test # (in H.0) {m3/min) {CFM) {corrected) Linear Regression
1 11.80 1.724 60.0 60.00 Slope : 35.5364
2 2.00 1.505 54.0 S54.00 Intercept: 0.2642
3 7.00 i.328 50.0 50.00 Corr. Coeff: 0.93503
4 5.00 i.122 40.0 40.00
5 3.00 0.8569 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m{Sqri{H20{Pa/Pstd}{Tstd/Ta))-b] m = sampler slope
IC =1[5qrt(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 <= &

b = calibrator Qsid intercept

Ta = actual temperature during calibration {deg K)

Pa = actual pressure during calfbration (mm Hg)

Tstd = 298 deg K .
Pstd = 760 mm Hg Approve By ‘
For subsequent calculation of sampler flow:

1/m{(I}[Sart{298/Fav)(Pav/760)1-b)

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

B e S S S T T —
: That Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thadand
« Tel : +66(0)2373-7795(Auvta) Fax - +66(0)2373-7979 « admin@tet1995.com » www.tet1995.com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

Sg{h

F B
CORPORATE SERVICES 3: ROUIPMENT CALIBRATION AND TESTING SERVICES ‘g///'_“;\\\\f %
534/ PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10256 el =

sc-nsms175
TEL. 0-2717-3000-2% FAX.(-2719-0434 CALIBRATICN 0002

Cert.No.. 23MM160
Page.: 1of 3

Certificate of Calibration

Equipment ; Electronic Balance

Manufacturer : Mettler Toledo

Model : AB204

Serial No. : 1118392227

ID Neo. : TET.LAB.BALO1

Submitted by : Thai Environmental Technic Limited

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

Location : Balance Room

Received order ; 10 April 2023

Calibration Date : 11 April 2023

Ambient Temperature : 15 °C 1o 40 °C

Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachai

Approved by : W_u, .

Approved Signatory

( yPornthippa Tameyakul
( ¥} Malee Butkruea
{ )} Suwit miai

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other Mhan in fuil, except wirh the prior writlen

Approval of the head of Corporate Services 3 | Bquipment Calibration snd Testing Services.

A (05346



Equipment : Electronic Balance Cert.No.: 23MM 160
Condition As-Received : Used item Page: 2 of 3
Reference : 2304-01460C-12
Procedure used -

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measuremeni method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test repori No, Bue date

1) Standard Weight Set (E2) 15884 24053 TO0RCGO7 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by cusiomer,
4. This ceriificate Is not certified for any commercial fransaction.
5. This certification is traceable fo the International System of Unit.
Result of calibration ({ ) Without Adjustrnent ( * ) After Adjustment by External Calibration

Range capacity : g to 210 g Resolution 0.0001 g
Before Adjustment :
Balance ' Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (g) (g9) (£mg) (k)
100 £9.0982 +0.0018 0.18 2.00
200 189.9865 +0.0035 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(a) of Reading (g )
100 0.00007
200 0.00007

a 1158499



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

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

Position 1 Position 2 Position 3 Position 4 Paosition 5
{g) {(9) {g) {g9) (g}
-0.0002 ~(3.0002 -0.0003 -0.0003 ~0.0002
- 3. Departure from nominal value
' Balance Measurement
Applisd Weight Reading Correction Uncertalnty
(g) (g} (g) (£mg)
Unload 0.0000 G.0000 0.14
0.01 0.0100 0.0000 0.14
0.1 ¢.10014 -0.0001 0.14
a.5 0.5000 £.0000 0.14
1 1.0001 -0.0001 0.14
5 5.,0000 0.0000 0.14
10 9.9999 +0.0001 0.14
258 24.9998 +0,0002 0.15
50 49,9998 +(0.0002 0,18
100 99,9999 +(,0001 0.18
200 200.0000 0.0000 0.29

factor k , providing a level of confidence of approximately 85 %.

~-000-

Cert.No.: 23MM160
Page: 3 0of 3

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

Maximum difference between
off-center and central loading

{(g)
0.0001

Coverage
Factor
(k)
2.11
2.11
2N
2.1
2.1
2.1
211
2.07
2.05
2.00
2.00

a 1158498
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Certificate Of Analysis
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Thai Environmental Technic Limited

Analyzer Calibration Report

Calibrate Date 10-May-23 Temperature (°C ) 25°C
Analyzer Type @ NO2 Barometer (mmHg) : 7-°2.7
Brand APL Humidity (5015 %): 50.0%RH
Model 200 E Dilutor . APT M700 S/N 625
Serial Number 381 {No.21}) Zero Air APT M701 S/N 1326
Range 500 ppb Stapndard gas 200262 SK
Calibration of Span
Before of Span.(ppb) After of Span.{ppb)
Supply Gas Ref Value(ppb % diff of Span
PRy ) PG T wo | Mo, | Nox | No | Nop | P
Zero 0.0 1.8 1.1 0.7 0.0 0.0 0.0
Span 4000 455.0 423.0 32.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(pph i
Ref Value(ppb) yz p.(Ppb} ' Outpl‘at Difference ‘
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.3 .1 0.32 0.001 0.08
160.0 101.5 101.3 0.2 1.30 0.013 1.30
200.0 199.8 198.5 1.3 -1.50 -0.008 0.75
400.0 403.2 4061.1 0.1 1.10 0.003 6.28
Average Diff (%) 0.60
Multi Point Calibration
i y=1.0006x+0.192 _ B
RIT 55559 -
L3 z
I & :
[ ;
3
8
o
5 Pl
< !
< :
200.0 300.0 400.0 500.0
Ref Value[pph)
¥R o
i g . 5
Calibrate by: e / - Approved by } ‘ W—ﬂv B

uflwaaf ;oo Suftaudid 02100713 wuFnuule i QF-QPi6-U6
Thai Environmental Technic Limited 1/6 Soi Remkhamhaeng 145 Khwasng/Khet Saphan Sung Banghok 10240 Thailand
e Tel ; +66(0)2373-779%Aut0) Fax : +B6(0)2373-7979 « admin@tet1995.com « www.iet1295.com






Analyzer Calibration Report

That Environmental Technic Limited

Calibrate Date : 11-May-23 Temperawre (°C ) : 23°C
Analyzer Type : NOx Barometer (mmHg) : 760.0
Brand Teledyne Humidity (50215 %) : 50, 0%RH
Model : T200 Dilutor APT w700 S/N 25
Range 500 ppb Standard gas £00262 3K
Calibration of Span
Before of Span.(ppl) After of Span.(ppb}
Ref Val b % diff of Spa
Supply Gas ' ef Value(ppb) O NO O, NOw o NG, 0 pan
Zero (.0 1.7 i.1 0.6 0.0 g.o 0.0 0.0
Span 400,0 385.90 381.¢ 4.0 £00.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb Dutout Difference
Ref Value(ppb) 2 p.(ppb) : UTP' 1 _ _
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.4 0.1 0.40 0.001 0.10
100.0 898.2 88.5 0.7 -1.50 -0.015 1.50
200.0 158.4 188.1 0.3 -1.80 ~-0.010 0.95
400.0 388.1 3188.4 0.7 -1.60 -0.004 0.40
Average Diff (%) 0.85
!
4500 -
4000 -
| % 350.0 .
| £ 3000
- B 2500 ¢
= :
©§ 2000 -
‘ —E 1500 -
L < 1000 -
50.0 : /-' ........
0.0 n/ : : ._
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(pph}
! —~
3 - Ly T @
Calibrate by: v L/—‘ / ! Approved by : ) [ ;’Uc.’?“[‘ﬁv I5
{

flenda®c 00

Thal Ervironmental Techinic Limited

e e e ———————

YuTouiiR 02/09/15

nvfinuuedu - QF-QP16-06

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

o Tel : +66(012373-7799(AUte) Fax ; +66(0)2373-7979 » admin@tat1995.com « www.tetl995.com






Thai Environmental Technic Limited

Arnalyzer Calibration Report

Calibrate Date : 10-May-23 Temperature ((C) : 23°€C
Analyzer Type : NOX Barometer (mmHg) : 75%2.9

Brand . AP Humidity {30=15 %): 50.0%RH

Model ; 200A Dilator . API M700 S/W 625

Serial Number ; 56 (No.17) Zero Adr . API 701 S/N 1926
Range : 500 ppb Standard gas . RD0S62 SX

Calibration of Span

Supply Gas Ref Value{ppb) Noiefow O;SOpan.(pplg o, NOXAfter of;poan.(pph}N 0 % diff of Span
Zero 0.0 0.8 0.4 0.5 0.0 0.0 0.0 p.0
Span 400.0 384.0 381.90 3.0 400.0 400.0 6.0 0.0

Multi Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) . OLITp!:It Difference ‘
NOx NO NO, Diff{ppb) % Diff Abs (%) Diff
0.0 0.5 0.3 t.2 0.30 0.001 0.08
100.0 99.4 89,4 0.0 -0.60 -0.0086 0.60
200.0 199.8 199.7 0.1 -0.30 -0.002 .15
400.0 388.5 399.2 6.3 -0.80 -0.002 0.20
Average Diff (%) 0.26
Muiti Point Calibration
Lo
400.0 y=0.9578x + 0.04

Analyzer Disp.[ppb}

L
[LER=]
==
= =]
\

1
;

|

0 -

00 100.0 200.0 200.0 400.0 5000 |
Ref Value{ppb) :

. -~
' j ! = 4 /:) 7
Calibrate by: bé/( x;'//-’ Approved by : } ! :{{ﬂ-c/g-&, =
j

i
x

o Py

n&lunded : oo wfousia 02/0015 wfiniuwed | QF-QP16-06

Thai Environmentzl Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/khet Saphan Sung Bangkok 10240 Thailand
» Tel: +66({0)2373-7795(Aut0) Fax : +66(0)2373-7979 o admin@tet1995.com » www.tet1595.com






Thai Environmental Technic Limited
UIHN mﬂuﬂmmﬂ@am"ﬁm mﬂﬂ

Analyzer Calibration Report

Calibrate Date @ 12-May-23 Temperature (°C) @ 25°C
Analyzer Type @ NOX Barometer (mmHg) : 76C.0 3
Brand Teledyne Humidity (50£15 %) : 50. 0%RH
Model 200 B Dilutor . APT M700 S/N 825
Serial Number @ 274 (No.24) Zero Air APL M701 5/N 1926
Range 00 ppb Standard gas 20DE62 SK
Calibration of Span
Before of Span.{ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
i ) ST No | NO, | Nox | no | NOs | 7 P
Zero 0.0 2.3 2.1 0.2 0.0 0.0 0.0
Span 400.0 398.7 385.2 3.5 400.0 400. 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb t iffi
Ref Value(pph) Y D.(pp )‘ ) _ Ou p1'.1t Difference ‘
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.4 0.0 0.40 0.001 0.10
100.0 99.7 59.5 0.2 -0.5%0 -0.005 0.590
260.0 199.6 195.4 0.3 -0.60 -0.003 0.30
400.0 395.8 3589.2 0.8 -0.80 -g.002 0.20
Average Diff (%) 0.28
Multi Point Calibration
450'0 S
y=0.9974x + 0 08
400.0 - RTI
{ = 3500 ¢ —
=
- E 3000 - /
& 2500 - /
=~
-y 2000 -
| & 1500 /
L /
. < 100.0 /H ——
T |
0.0 rﬁ/ : : o : —
0.0 100.0 200.0 300.0 400.0 5000 |
Ref Valuelppb) :
Calibrate by: _ '// Approved by / i (fj &’I’g‘e‘»’
x'lr;

uAlansad 00

Thai Environmental Technic Limited

Fuieuiin 0209/15

nvfuuHady | OF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaiiand
» Tel 1 +66{012373-7799(Auto) Fax : +66(0)2373-7979 admin@tet1995.com « www Leti®95.com






HE LINDE GROU . n
Certificate Cf Analysis
Special Gases Mixture

Customer Details
Name:
Thai Environmental Technic Ltd.

Address:

1/6 Soi Ramkhamhaeng 145,
saphansoong, Saphansoong, Bangkok

Customer Tag No..

10240
Certificate Details
KNumber: 3367/19 Date of lssue: 19-5ep-2019 Expiry daie: 18-5ep-2023
Material Details
praduction Orger: 90155812 Material Coce: 608400-5K-44 Cylinder No.: 118310
(Gas content: 5.520 M’ Filling pr2ssuie: 145.0 bar valve: CGAG60SS
Cylinder Qwner: LINDE Cylinge: Materiak: Spectia seal Cylinder Size: 40,01
Laboratory Report
Anafytizof Resuit
Component C;:f;;?:;ton Analysis Result’ .Uncertaintyz Method of Analysis® Assay Date
Sulphur Dioxide 40,0 ppm 41.4 ppm + 19 refative (6} -PB-352 10-5ep & 19-56p-18
In Nitrogen
reference Stondord used in Assay
peference Standard Cylinder number Concentration Expiry date
sulphur Dioxide 11382356 25.5020.25 ppm 7-Mar-2021
in Nitrogen

Anolytical Instruments used in Assay
analytical Principle

FTIR-502

instrument /Make /iodel
FTIR Spectrometers Nicoletis50

Last Multipoint Calibration
10-5ep-2019

Recommend usage condition

inimum utilization: 5% of actual content o before expire date whichever comes first,
Storage condifion: keep in well ventilation and secure 31ea.

Comments

when reordering, please quote the material number

MNote;

1. all resulis expressed in inis 16port 218 on mole /mole basts, unkess oiherwise specified. The Assay of this Standaid has been peiformed 10

accordance with the TP/ Traceability Prolocel £P4-600,/2-12/531 fol the Assay and Certiication of Gaseous Cahbration Standards using piocedure 61

2, The teported expandes uncertanty is based on a stendard uncerlainty mubliplied by a Zoverage tacln k=2, providing 3 levet of conildence of approximalely 5%,
The measurement of this matenal is iraceable to the 5 through the reierence gas standaid which is traceable 10 Swiss Nations! Siandard of Mass or

othes recogrised palicnal metrology nstilules,

3.{1) Gas Chrarmatography, (2) Paramagneiic Dxygen Analyzer, 13} Elecitochemical Oxyen Analyzer, (4 Elacl ochemuczl Meisture Anakyzer,

{5 Total Hydracarban Analyzes, {6) Other - speafied

Sukanya Parinyasoontorn
Signatory for and on behalf of Linde {Thailand) Co., L1d.

Page 1061

This report shall 10t be reproduced excepi m vl PR 002 /FODE

. . . Iss:M,/2, G1 RWarch 2018
Linde (Thailand) Public Company timited

EAL. Egiabialian 1o BISFIOINTER

usen aud Ussndlne) gafin (wL)
TRETO Tz GI9TS2 RS

i 16 urmonat 52,/3 W 14 (UWTRUHRSIA AU. 6.5 BUTONR
a.UvE DaynsYEIms 10540 Tnsfurd (66) 2336-6100

15" Floor, Bangna Tower A, 2/3 hoo 14, Bangna Trad K. 6.3 Road, Bangkaew
Tngais (66) 2338-6333
Ispoimmalnsd: 105 wl 5 nuwales auwdng GuBamsa 24180

Fax (66) 2336-6333
wellgrow: Plant : 105 Moo 5, T.Rangsamak, A.Bangpakong, Chechoengsae 24130

gangplee, Samu@rakarn 10540, Tel (68) 23356100

s (66) 35.570-479-92 Insans (64) 38.570-323 Thaiignd, Tel {66} 28.570-473-93 Fax (65) 38.570-323






Thai Environmental Technic Limited

Analyzer Calibration Report

Calibrate Date (11l-May-23 Temperature (°C ) 25°C .
Analyzer Type 50; Barometer (mmHg) : 760.0
Brand : Thermo B Humidity (50=15%): 50.0 $RH
Model - 43C Dilutor . API M700 8/N 62%
Serial Number :43C55175302 (Mo .83 Zera Air APT M701 S/N 1926
Range :500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 1.5 0.0 0.0
Span 400.0 382.0 4Q0GC.0 0.0
Multi Point Calibration
. t Differ
Ref Value(ppb) | Analyzer Disp.(ppb) - Qutput D1 - crence -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 839.5 -0.5 -0.01 0.50
200.0 i%g.8 -1.2 -0.01 0.60
400.0 398.1 -0.9 0.00 0.22
Average Diff (%) 0.35
- S
Multi Point Calibration
w087 0.9972x - 0.08
: y=0. x-0. ~
400.0 7 -
2 e
. £ 3000 - >
. Z 2500 - 5
§ 2000 I 72/ -
Z 150.0 - - e -
< 1000 < T—
50,0 A A e |
00 € - : : : .
0.0 100.0 200.9 300.0 400.0 500.0

Ref Value(pph)

} ! - 9 ey, I
Calibrate by ;J[,Z_/‘{‘/\—/ . Approved by : ’!gp\du\m {B

!
/
/

Aungan - 00 Sufousia 02/00/15 mviruudafy : OF-QP16-06

That Envirpnmenta! Technic Limited 1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkek 10240 Thailand
» Tel : +66{012373-7790{Aut0) Fax . +66(0)2373-7979 » admin@tet1595.com « www.tet1335.com






Calibrate Date
Analyzer Type
Brand
Model

Serjal Mumber

Analyzer

+11-May-23

Calibration Report

Temperature (°C )

50, Barometer (nmHg) :

Thermo. Humidity (5015 %) ;
41 C Dilutor :
42644269 (No.6) Zero Air

Thai Environmental Technic Limited

T
|

z

o

-]
1]

0.0

50.0 %RH

API M700 S/W 625

APT M701 S/ 1928

Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb} | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.% 0.0 0.0
Span 400.0 417.0 400.0 0.0
Multi Point Calibration
. Qutput Difference
Ref Val b Analyzer Disp.(ppb
of Value(ppb) | Anaiyzer Disp.(ppb) Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.5 0.5 6.00 0.13
100.0 101.2 1.2 0.01 1.20
200.0 201.4 1.4 0.01 G.70
400.0 401.2 1.2 0.00 0.30
Average Diff (%) 0.58
Multi Point Calibration
000 0015x + 0,82 :’
: y=1, x+ 0
400.0 T |
= 350.0 e e 2 e e e
& 300.0 i mores s
P P
@ 2500 < - !
a /
5 2000 s
Z 1500 R ESSs
Z 1000 ..................................
500 -
0.0 L .. ; : S
200.0 300.0 400.0 500.0
Ref Value(ppb) 1‘
Calibrate by: A\ j ~t . Approved by : [ 22 OCIN O
J 17
}

udlanssd : 00

Thai Environmantal Technic Limited

Tuiieiia 02/0915

mufnueds : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
o Tel: +66{1N2372-77592{Auto) Fax : +66(0)2373-7979 » admin@tetiS95.com » wiww.tei1995.com






Analyzer Calibration Report

Thai Environmental Technic Limited
uIuN malindauadaing 10n

o

Calibrate Date :10-May-23 Temperature (°C ) 25°C
Analyzer Type 50, Barometer (mmHg) : 75%.0
Brand - API Humidity (30=15%): 50.0 %RH
Modei : LOOE Dilutor . API M700 S/N 625
Serial Number ~ :2658(No.18) Zero Air EPT M701 S/N 1926
Range : 500 ppb 3 Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) { Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.8 0.0 0.0
Span 400.0 394.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.{ppb} - Qutput Dif‘ference -
Diff {ppb} Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 89.5 ~0.5 -0.01 0.50
200.0 201.3 1.3 0.01 0.65
400.0 401.5 1.5 0.00 0.38
Average Diff (%) 0.41
Multi Point Calibration
450.0 - :
400.0 b mmemoer e ¥ =;2'2°139)
L 83000 e e e
g‘ 250.0 -
g 2000 4 L
2 1500
- 2 1000 -
| 50.0 -
0.0 : - : : .
0.0 100.0 200.0 300.0 400.0 5000
Ref Value{ppb) I
o - c"? -
Calibrate by: g/;bm 9 Approved by : I Gptves E
\J

uf luasad : 00

Thai Environmenta! Technic Limited

o

Fufiauiia 02/09/15

muRilUUHesy | QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkek 10240 Thafland

o Tel : +66(0)2373-7799(Auto} Fax : +66(0)2373-7979 » admin@tetl985.com » www, tef1995.com






Thal Fnvironmental Technic Limited

Analyzer Calibration Report
Calibrate Date :11-May-23 Temperature (°C) 25°C
Analyzer Type 80, Barometer (mmHg) : 760.0
Brand . API Humidity (50%15%): 50.0 %RH N
Model 100 A Dilutor : API M700 S/N 625
Serial Number : 856 (Na.5) Zero Air APT M701 S/N 1926
Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.7 0.0 0.0
Span 400.0 395.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) : Output Difference ' :
Diff (ppb) Percent Diff Abs Percent Diff
o0 0.4 0.4 0.00 ¢.10
1000 100.5 0.5 0.01 0.50
200.0 200.4 0.4 g.00 0.20
400.0 401.1 1.1 0.00 0.28
Average Diff (%) 0.27
Multi Point Calibration
4500 - e e
y=1.0017x+03
RF=1
-y
a
. & ..... e —
2 / :
- /
=
-
<
ZD0,0 30-0‘0 400.0 500.0

Ref Valua{pphb)

N . 4";
Calibrate by: [\Jb\/\_/ ,

I
[

J

Approved by

: /?, u ook i (_g"

nfluaded : 00

Thal Environmental Technic Limited

= e

Fuoue 92/09/15

4

aafuuuesy : QF-0P16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thatand
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

issued by: Calibration & Test Section : WMeteorological Instruments Bureau

Date of Issue 15 July, 2022 Certification No. 265/22
Page : 1 of 2

Object : wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard I

Serial No. WEOQD405A50 D No. Np.12

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240,

Calibration Condition : Temperature 25. °c Barometric Pressure 10051 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

s HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.1.S.T. Test Reference Number 731/241460 - Standard Velocity at 20 - 30 misec
 Ultrasonic Anemometer Model DA-6H0-3TV (sensor TR-90AH}

Serial Number 110730029 {sensor 120629586}
JAPAN QUALITY ASSURANCE ORGANIZATION StandardVeloclt?%‘Oaﬁgé}‘e‘&\

Calibrated by @\@mvﬁwk
Mr, Watcharapol Subwat

Mechanical Engineer







THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 265/22

15 July, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumin | Velocity Velocity Correction
nifsec inches H20 | inches §20 | m/fsec m/sec misec
1.00 - - - 0.4 0.60
302 - - - 2.7 0.32
5.00 - - - 4.5 0.50
7.00 - - - 6.7 0.30
9.02 - - - 8.5 0.52
11.01 - - - 163 0.71
13.01 - - - 12.1 09
15.01 - - - 143 .71
17.02 - - - 16.1 0.92
20,02 - - - 19.3 0.72
Wing Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
80 a0
180 180
270

Calibrated by : L\%]

Mr, Watcharapol Subwat

Mechanical Engineer







THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Saction : Meteorclogical Instruments Bureau

Date of Issue 14 March, 2023 Certification No.  104/23

Object : YVaniage VUE Wireless Weather Siation

Manufacturer : Davis Instrumenis

Type : 6351EU ID No. No.15

Serial No. Disptay F111207B053 Transmitter F111207B053
Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

. . . 1) . -
Calibration Condition : Temperature 251 ~ € Barometric Pressure 10108 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119

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

: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-80AH)

Serial Number 110730029 {sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANlZATpﬁ\ : Standard velocszv at,,O 2%:5&5\
Calibrated by : }f\l@ U"@»ﬁhL Slgn ,
Mr. Warcharapol Subwat Mr. Pis d Pllomsut

Mechanical Engineer k







THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification Ne. 104/23

14 March, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMCMETER
Ultrasonic Anemometer | Pressure | Vacuinm| Velocity "m.\.i’elociw v—-.C_O;;;;;]:___
m/sec wches H2O | inches M2} TAVSEC mfsec m/see
100 - - - 0.4 0.60
3.02 - - - 27 32
5.60 - - - 4.5 .50
7.00 - - - 6.7 0.30
9.02 - - - 8.5 0.52
11.01 - - - 103 0.71
13.01 - - - 12.5 0.51
15.01 - - - 14.3 071
17.02 - - - 16.3 0.52
20,02 - - - 19.3 0.72
wWind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREALU
WIND DIRETION TESTED WIND DIRECTION
g 0
90 20
180 180
270 270

"

4:-0 } e
LG L’t:‘ Cj '?\! ?,:\’

s,
o

Calibrated by :
H(ﬁ@)@%&b&d
Mr. Watcharapol Subwat

Mechanical Engineer






THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkak 10260 Tel. 081-454-2804,0-2359-046%

Calibration Certificate

tssyed by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 16 January, 2023 Certification No. 015/23
Page : 1 of 2

Objeci : Wwind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type | : Weulher Wizard Hi

Serlal No. WCO1014A16 iD No. @ NOo.15

Customer : Thai Ervaronmental Technic Limited,

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240,

Calibration Condition : Temperature 261 °C  Barometric Pressure 1009.3 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemomeier 842 S/N 91563

t HOOK GAGE NO 1426 Pitoi Tubs Theodor Friedrichs Type 0800.0000 senat 8023
MN.1.8.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/fsec
: Ultrasonic Anemometer Mode! DA-850-3TV {sensor TR-80AH)

Serial Number 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION  Standard Velofcjtfga—"r‘éogﬂﬁfs%‘x\
Ly, B, O fe

'/ﬂ / ’ ;’f:-.-t"}:'/ . '-,“
Calibrated by : Tg Signeo(i” p A | (Adthorised Signatory) ., ©

Mr. Watcharapol Subwat Mr. Pisood Plomsut ' © Y forthe Ch_it;f

l

Mechanical Engineer Sub-Sfaﬁd:a’rd'_I"I_l‘g‘tr'u'hgéht







THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Banglok 10260 Tel. 081-454-2804,0-2398-0469

The Result of Calibration

Certification No. 015/23

16 January, 2023 Page : 2 of 2
Standard HOOCK GAGE NG, 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Veloeity Correction
m/set inches W20 | incies HY0 | mi/sec nH5ec mfsec
1.00 - - - 0.9 2.10
3.02 - - - 27 0.32
5.00 - - - 49 0.10
100 - - - 6.7 0.30
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 14,5 Q.51
17.02 - - - 17.0 0.02
26,02 - - - 19.5 0.52
Wind Aloft Plotting Board.
US DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 80
180 180
270

Calibrated by

'HG"C}*@QT&« ’ C?alj!:fation & Test Sectio

‘E _' ,‘t
H\'\. ER '
Mr, Warcharapol Subwat Meténrélbgical Instljum"ents B'iu'ea'u

Mechanical Engineer







THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,6-2399-0459

Calibration Certificate

tssued Dy : Calibration & Test Section : Meieorciogical Insiruments Bureau

Date of Issue 12 Seprember, 2022 Certification No, 331722
Page : T of 2

Object : Wind speed and wind direction

Manufaciurer : Davis tnstruments Inc.

Type : Weather Wizard |l

Serial No. WCS1108A02 ID No. : Ne.24

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240,

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1006.1 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 842 3/N 91583

: HOOK GAGE NO 1425 Pitot Tube Theodior Friedrichs Type 0800.0000 serial 9023
NS T. Test Reference Number 731/2414860 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-850-3TV {sensor TR-00AR)

Serial Number 110730022 {sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION Standara\/eloqi‘y‘éﬁ—’?&m@s%

Calibrated by : H&Oﬂ%

Mr, Watcharapol Subwat

Mechanical Engineer







THAI METFEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. (81-454-2804,0-2399-0462

The Result of Calibration

Certification No. 331/22

12 September, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ukrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec misee m/see
1.00 - - - 0.9 0.10
3.02 - - - 27 0.32
5.00 - - - 49 0.10
7.00 - - - 6.7 Q.30
9.02 - - - 8.5 6.52
11,61 - - - 10.7 0.31
13.01 - - - 12.5 0.5t
15.01 - - - 14.7 0.31
17.02 - - - 16.5 0.52
20,02 - - - 19.7 0.32
Wind Ajoft Plotting Beard.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND CIRECTION
0 0

90 . 90

180 180

270 270

Calibrated by :

Q\ ey
thas o
H Qfﬂk oér;_m;éﬁ‘a & ¥8

Mr. Watcharapo! Subwat Meté,or’gl' gica real
[} T
'\‘ T“ i
Mechanical Engineer ' \\i}w
.“\'g\;






@ m- Thai Environmgntal Technic Limited

V39N madindamadenng ana

Personal Pump Calibration Report

Equipment Type Personal Pump/Parameter

Equipment Range 0.1-7.0 /min

Calibration Range 0.1-4.0 /min

Calibration Type Drycal

Calibration 5/N 4491

Personal Pump Hi Flow/ B o B4 y
ltem SN Low Flow a3 1 AN 2 AN 3 Average Uncertainty

1. 20140505076 0.002 0.0016 0.0015 0.0014 0.0015 +0.0001
2. 20151002106 0.002 0.0019 0.001% 0.0019 00019 +0.0000
3 20111203064 0.002 0.0014 0.0013 0.0013 0.0013 +0.0001
4. 20120103046 0.002 0.0019 g.0018 0.0017 0.0018 +0.0001

Calibration Date___ 21 / 08 / 66

Calibration By

Remark : Uncertainty Type A

sD
X

G = 3L

Jn

Standard deviation

Mean







h Thaii Envirpnmental Technie Limited
—— e 150w mafinfaafoutng S1f0

Preventive Maintenance and PerformanceReport

Methane-NMHC Analyzer

CONFIGURATION TESTED :
MODEL SERIAL NUMBER DATE TEST Due DATE
55C 55C-72555-371 13/01/2023 12/01/2024

Preventive Maintenancelist:

1. Clean and inspect Analyzer
M Unplug power cord form the power source.
M Wipe/remove any dust.
M Inspect internal connectors for proper contact and placement.
M Verify operation of all replaceable parts.
2. Restore Analyzer
M Restore the normal operating conditions.
M Check and record the post PM detector signal output values. Results
should be similar or lower than the detector output recorded prior to PM.

Calibration System :

Stafidard gas

GASES Conc. Uncertainty Cer.No Cyl. No Exp. Date
Methane/Propane 2.0 ppm +0.2 ppm 3099/21 G26810 13/07/23
in Air
Methane/Propane 20.0 ppm 1.0 ppm 2205/22 | 14M343028 | 11/07/24
in Air
Methane/Propane 200.0 ppm +4.0 ppm 3504/20 66309 09/08/24
in Alr

Page 1 0f3




Environmental . Temperature_ 25.0°C.

Test Results Table :

O TET

Thai Emdronmental Techolc Limited
vidn malinfanadayine $10n

Humidity_ 51 %RM

The calibration was performed following the triple point by Standard gas
mixed Methane-Propane in Air at concentration 2, 20 and 200 ppm and verified

by Standard gas mixed Methane-Propane in Air as following :

Calibration Check (Before adjust)

Std. gas Zero Span
Reading Expected Drift Reading Expected Drift
(ppm) (ppm) (ppm) (ppm) (ppm) (%)
Methane 0.0 0.0 0.0 2.26 2.0 13.06
0.0 0.0 0.0 5.01 20.0 74.95
0.0 0.0 0.0 200.65 200.0 0.32
NMHC 0.0 0.0 0.0 1.88 2.0 6.18
0.0 0.0 0.0 20.89 20.0 4.46
0.0 0.0 0.0 204.21 200.0 2.11
Calibration Check (After adjust)
Zero Span
Std. gas Reading | Expected Drift Reading | Expected Drift Evaluated
| (opm) | (opm) | (ppm) | (ppm) |  (ppm) %) | 2%
Methane 0.0 0.0 0.0 1.99 2.0 0.45 pass
0.0 0.0 0.0 20.08 20.0 0.40 pass
0.0 0.0 0.0 199,76 200.0 0.12 pass
NMHC 0.0 0.0 0.0 1.99 2.0 0.50 pass
0.0 0.0 0.0 15.90 20.0 Q.51 pass
0.0 0.0 0.0 200.02 200.00 0.01 pass
Linearity Check:
Conc Methane Propane
{ppm) Reading Heigh Reading Heigh
2 1.99 76.22 1.99 17.74
20 20.08 248.64 19.90- 186.44
200 199.76 2488.97 200.02 1919.60
Methane Response
3000
B 2000 e
& 1000 R? = 0.0993
¥ O et T o~ T
0 50 100 150 200 250

cancentration, ppm

Page20f3




@ mrEﬂlﬂ Thei Emironmentel Techuic Limited
vt mafinkaadoring Siin

Non-Methane Besponsa

3000
o ) | h
SO (oo e
= ; "":‘4nwo>t‘-.'\'v\Anb">

4] e sy RN ) h ) .
U 50 100 0 . -

concentration, pom

Approve by  Ph om" i Phe-tshee

PM Operations by 1w &pov o Clﬂmev\wmﬂé@a

(Mr.Tewa‘ponE Chueywatkoa) (Mrs.Pho’mtip Phetshee )
Scientist Laboratory Manager

PM Date % /i 1202 Approve Date 1% [o1 [ 2032

e o ok ok ok sk o ok ok S 3R R ok ok ok ok ok s ok o R ok ok ok sk ok R sk sk ok ok R R ko

End of report
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SCARLET | TECH

Culilirion Lalsrales

3519

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20210923J143
Name of Product Sound Calibrator
Type ST-120
Serial Number ST120G0263E
Specification Class 1
Date 202212122
. Tested by 1
B B
r%f é .
% 1. Qutside OK 5
' g 2. Sound Pressure Level : 9397dB : 11403 dB
- 3. Frequency 998.30 Hz
4. Distortion : 1.15% ; 1.35%

Environment conditions :

i

&

&
&

B

[2‘4
B

B

Air temperature - 18 °C

Relative humidity 62 %
101.9 kPa

D
i

T e U e S R R R

Static pressure !

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
E-mail: info@scariet.comiw  www.scarlet-tech.com

%&&s:gg@@z&;wgm







Equipment Tvpe

Calibrator
Standard
Accuracy

Frequency

Calibrator Serial NO.

Sound Level Meter Calibration Report

Thai Environmental Technic Limited
V3LV (MAUATIHINAN NG NG

:Seund Level Meter
(SCARLET §T-120
(IEC 60542:2017 CLASS1

1940403 dB and 114.0=0.5 dB

:at 1,000 He 1%
:ST120C0263E

Calibration Date T 25-Apr-2023
Barometric pressure (mmHg) . 7500 mmHg
Temperature (2355)°C 35 o
Relative Humiditv(30£15%) - 3500 % RH

Dued Date of Calibrate

31-May-2023

Instrument Calibrated

. Reference Before Adjust \After Adjus] Deviation Result
tem o sl w o =
Brand Model | Serfal NO.| Acoustic dB a¥efll [ S 2 afWi3| b +dB +=dB Calibrate

94.0 941 94.1 84,1 94.1

78 SCARLET § §7-11D| 820320 840 0.1 PASS
114.0 1141 114.1 114.1 114.1
94.0 24.0 94.0 94.0 24,0

78 SCARLET | ST-11D| 820391 94.0 0.0 PASS
1140 114.0 | 1140 | 1140 | 1140
84.0 894.0 4.0 94.0 84.0

8O SCARLET | ST-11D} 820392 84.0 0.0 PASS
114.0 140 | 114.0 | 1140 | 1140
34,0 94.3 894.3 94.3 94.3

81 SCARLET | 3T-11D§ 820383 940 0.0 PASS
114.0 114.0 114.0 114.0 114.0
94.0 941 94.1 94.1 841

a2 SCARLET | 87T-11D| 820394 94.0 0.1 PASS
114.0 114.0 | 1140 1140 | 1140 :
Q4.0 94.0 94.0 94.0 94.0

83 SCARLET | ST-11D| 820877 94.0 0.0 PASS
114.0 114.0 1140 | 114.0 | 1140
84.0 94.0 894.0 84.0 34.0

84 SCARLET | ST-11D| 820878 4.0 0.0 PASS
114.0 1141 1141 1141 114.1
4.0 24.0 94.0 924.0 94.0

85 SCARLET | ST-11D| 820879 84.0 0.0 PASS
1140 114.0 1140 | 1140 | 114.0

Thar Envirotwental Techinic Limited

Calibration By

Approve by

£

i

4
/

v

ch el 15

16 Soi Ramkhambazng 145 Khweeng/Khet Saphan Sung  Bangkok 10240 Thailand

o Tel @ +66{0)2373-7700(Auto) Fax : +66(0)2373-7979 « admin@tef1995.com « www bet1995 . com







Thai Environmental Technic Limited
1SHN matiagunadsuing sine

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date D 24-May-2023
Calibrator :SCARLET ST-120 Baremetric pressure (mmHg} . 7390 mmHe
Stendard ' IEC 60942:2017 CLASS! Temperature (23+3)°C : 25 °C
Accuracy 1 94.0 0.3 dB and 114.0£0.5 dB Relative Humidity{(50=13 %} . 3500 %RH
Freguency cat 1,000 Hz 1% Dued Dute of Calibrate © 30-June-2023
Calibrator Serial NO. : STI120C0263E
Instrument Caiiﬁratéd Reference ”Bef.ore Aﬂjust ."After A.djus! Deviation . .Resﬁ-l.t
Ttem FAa [ i o =
Brand | Model |Serial NO.| Acoustic dB | #3301 [ASeR 2| n¥efi3| wBw | =dB +dB | Calibrate
94.0 94.0 a4.0 94.0 940
78 SCARLET | ST-11D| 820380 84.0 0.0 PASS
1140 114.0 114.0 | 1140 | 1140
94.0 94.0 94.0 24.0 84.0
79 SCARLET | ST-11D| 820391 84.0 0.0 PASS
114.0 1140 | 114.0 | 114.0 | 1140
94.0 83.9 93.9 93.9 839
80 SCARLET | ST-11D| 820392 84.0 0.4 PASS
114.0 11398 | 113.9 | 113.9 | 113.9
94.0 94.0 94.0 940 .| 940
81 SCARLET | ST-11D ! 820393 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 941
82 SCARLET | 8ST-11D| 820384 94.0 0.1 PASS
114.0 114.1 114.1 1141 | 1141
94.0 94.1 94.1 941 94.1
83 SCARLET | ST-11D| 820877 94.0 0.1 PASS
114.0 11441 1141 | 1141 | 11441
94.0 94.0 94.0 94.0 94.0
84 SCARLET | 8T-11D| 820878 94.0 0.0 PASS
114.0 114.0 | 114.0 ] 1140 | 114.0
94.0 94.0 94.0 84.0 94.0
85 SCARLET | ST-11D| 82087¢ 94.0 0.0 PASS
114.0 1140 | 1140 | 1140 | 1140

Calibration By

Approve by

Thai Erwironmental Technic Limited 116 S0i Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
o Tel © +66{0)2373-7795(Autn) Fax : +66(0)2373-7979 « admin@tet1295.com = www,tet1005 com

H






\‘\‘\\H | ll‘“‘/’{
R N )
. i
TECHNOQLOGY PROMOTION ASSOCIATION (THAYLAND-JAPAN)  Iarecfad
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % //;-3\\\;? \
53444 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Porkugu <
MNSC.TISI-TIS4 7025

*,
2, e, Vi
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALISRATION 0008

i

Certificate of Calibration Page;  Tofz

i
Cert.No.: 22CHO410 -

pH Meter 8

Equipment : )
Manufacturer : Horiba '
Mode! : LAQUA-PH1300
Serial No. : BO6D0012 '
1D No. : - L :
Condition As-Received: Used ltem *
Received Date : 11 July 2022

Calibration Date : 11 July 2022

Reference :

Submitted by :

:/'i’i

Bangkok 10240

Jg Calibration Place : Laboratory {Thai Environment Technic Limited)
7 Ambient Temperature : (252 - 254) °C

Relative Humidity :

Calibration Procedure :

2207-02430C-7

Thai Environmental Technic Limited
116 Soi Ramkhamhaeng 145
Khwaeng/Khet Saphan Sung,

(50.8 - 51.3) %

In - house method

- CP-OCHZ by direct measurement with standard
voltage calibrator and direct measurement

with ceriified reference material (CRM)

Calibrated by : Krisda Malee
_ Approved by : ?Wu )
i{ / Approved Signatory
o (/) Malee Butkruea
' ( ) Saithip Meangmai
4
X ‘ Issue Date : 19 July 2022
;,f"; The Uncertainties are for a confidence probability of approximately 95% ;
:.’) This certificate may not be reproduced other than in full, except with the prior written

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

TR T

A 0042417



Cert. No.: 22CHC410
Page.: 2 of 2
Condition of this calibration result
1. Reference Standard instrument -

Instrument Serial No. ID No. Cert, No. Dug Date
1) Document Process Calibrator 46530031 13CRC098 21E3245 07 Oct 2022
2) Digital Thermometer - 130RC112 2172148 16 Nov 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT )
2. Certified Reference Materials : The measurement resulis are traceable to Sl through CPA chem Ltd,,

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

Buffer Solution Manufacturer Lot No. Exp. date
pi 1.681 CPA chem 754027 ' 28 Jun 2023
pH 4.008 CPA chem 794120 14 Feb 2024
pH 6.866 CPA chem 754029 28 Jun 2023
pH 9.181 CPA chem 766823 04 Sep 2022
pH 12.44 Hach l.enge GmbH C02786 15 Dec 2022

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (1.68,4,7,10)

Unit Under Nominal | Standard Uncertainty of Coverage
Calibration Value Voltage Actual Reading Measurement factor
Input (tmV) k
pH my mV pH
pH Meter 1.680 314.73 3147 1.694 0.058 2.00
SMN.: BO6DOO12 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.0 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 0.188 0.058 2.00
10.000 -177.48 1774 10.011 0.058 . 2.00

Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,9)

Unit Under Standard pH Actual pH [Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
' (mV} & k
pH Electrode 1.681 1.681 295.6 0.0050 2.00
S/N.: 9X5M0055 4.008 4,007 156.9 0.0047 2.00 -
6.866 6.860 -6.9 0.0084 2.00
9.181 9.181 -139.9 0.014 2.00
*12.44 12.440 -314.5 0.056 2.00

Rer_nark: *: Not NSC-ONSC Accredited

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

factor k, providing a level of confidence of approximately 95 %.
-o0o-

Wl

a 1090860



Certificate of Calibration

NSC-TISIIS 17625
Lalibration Ghg7

Equipment: SPECTROPHOTOMETER Certificate No.: C06230177
Model: Spectroquant Prove 100 Issued Date: 02 May 2023
Serial No. (or |D.): 1618111041 Job No.: K8PR2306590
Manufacturer: Merck Page: 10f 3
Condition: In Condition

Customer: Thai Environmental Technic Limited

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

Environment Condition: Temperature 277 °C = 03 °C
Humidity 595 %RH + 1.7 %RH
Callibration Place: Thai Environmental Technic Limited ( Laboratory )

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

Calibrafion By: Mr.Siwapan Srijan

Callibration Date: 02 May 2023

The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Stama Scientific Limited.

The standard for Wavelength Certificate No. 105931 and 105898
The standard for Photometric Certificate No. 105940
The standard for Stray light Certificate No. 101040

e e

{Mr. Stwapan Srijan) (Mr. Nitinun Srihawan)

Person in charge Authorized signatory

This cerlficais is issued the units of measurement according to the nternational Systern of Units (S1). )t provides fraceability of measurement to international or
national standard or other recognized nafional standard laboratories,

The measuremant uncartainty stated is the expanded uncartinty which is obtained from fhe standard unceriainty multiplied by the coverage factor (k=2) to
provide a leval of confidence of approximately 95%. It is deterrmined In accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except In full without approval of DKEH Technology Limited.

3w fumadiey v Tulad dada

D¥EH Techrology Limited

2533 QUUSTUIY WL LI LTASE T AT0IRITITURAG 10260

2533 Sukhumvit Road, Bangehak, Fhrakhanong, Bangkok 10260

Phone: +56 2630 700D Email: info.calibration@dksh.com  Website: www.dhsh.comdsciantific-thaitand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022



Certificate No.; C06230177 Page 2 of 3

Calibration Results:

Without Adjustment
Wavalength Accuracy {nm), The speciral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncoertainty
418.48 418.9 -0.42 0.13
536.90 536.8 0.10 0.13
637.94 638.1 -0.16 0.13
748.28 748.3 -0.02 .13
807.18 807.0 0.16 0.13

Photometric Accuracy (Absorbance)

Wavelength Standard absorbance Unit Under Calibration Cormrection Uncertainty
0.0000 0.000 0.0000 0.0045
0.5880 0.591 -0.0020 0.0045
420 nm
0.7604 0.762 -0.0016 0.0045
1.0241 1.028 -0.003%9 0.0045
0.0000 0.000 0.0000 0.0045
0.5782 0.57¢ -0.0008 .0045
440 nm
0.7430 0.745 -0.0020 0.0045
1.0016 1.005 -0.0034 .0045
0.6000 0.000 0.0000 0.0045
0.5283 0.530 -0.0017 0.0045
485 nm
0.6854 0.688 -0.0026 0.0045
0.9509 0.953 -0.0021 0.0045
0.0000 0.000 0.0000 0.0045
0.5457 0.545 0.0007 0.0045
548.1 nm
0.6944 0.694 .0004 0.0045
0.9865 0.996 0.0005 0.0045
0.8000 0.000 0.0000 0.0045
0.5837 0.582 0.0017 0.0045
590 nm
0.7223 0.721 0.0013 0.0045
1.0935 1.081 0.0025 0.0045
0.0000 0.000 0.0000 0.0045
0.5675 0.565 0.0025 0.0045
635 nm
0.6900 {£.689 0.0010 6.0045
1.0862 1.085 0.0012 0.0045

vEHW Amoaas WweTuTal <1fn

CKSH Technology Limited

2533 DUUALNON UTHURIn wavseTaug aqamrdmiag 10260

2533 Sukhumvit Read, Bangehak, Phrakhanong, Bangkok 10260

Fhone: +56 2639 7000 Emal ivo.calibration@dksh.com  Websile: www dksh.comiscientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022



Certificate No.; C06230177 FPage 3 of 3

Calibration Resuilts:

Without Adjustment
Stray Hght *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
391.94 +/-0.11 nm 391.8 1.13 1.947

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness,

The End of Cettificate

VS Amasier wmenTal 41hn

DKSH Technology Limited

2533 AR LT0UWIIN LWRNSETIN AGIEMYIMILAS 10260

2533 Sukhumvit Roead, Bangchak, Phrakhanong, Bangkok 10250

Phone: +66 2639 T000  Emsil: info.calibration@dksh.com  Website: www.dksh.comfstientific-thailand

De!ivering Growth -~ in Asia ang Beyor!d. CAL-FIM-C08-15: 12 Sep 2022



sflamdaefla; SPECTROPHOTOMETER 'slu,: Spectroquant Prove 100

‘lumsaaﬂauﬁmwm’im"z’mﬁmnﬂaau

@aofilus: KSPR2306590

wuneaedas: 1618111041

#n599daU (§u)

MFIVFOY {d9)

02 May 2023 $UNI3ATAER 02 May 2023 VUULVR
Undi | laudnd Und | ludnd
General
= ] 1. AWENYsOlASDY 0
O 2 AMIEEan ( Faelaiiams, smalu-uaniatos) 0
1 3. @y in - W ipdes (On-OfF Swicth) 0
0 4. unm (Keypad) |
7 5. vwiea (Display, Screen Gontrast) O
Spactropholometer
0O [ 6. usosiwluivh (Battery Backup) >= 2.5 VDG =] ]
O ] 7. fampudonanginiu (Wavelength Control) O O
0O 8. AMuY1IRAL (Wavelength Check) O
O M 9. umasiudlauss (UV < 3,000 hour) ] |
= 0O 10.  uvasindiauas (Visible < 5,000 hour) O 169 Hours
O 0 11, wavinvanusiate (Carousel Module) 0 O
PH Metar and Conductivity Meter
0 O 12.  Bidnnsa ( Electrode and Connection Cable ) O O
J O 13, swevdlsazasiu Electrode (Level KCI) O O
dJ O 14.  dhilafiwidany Electrode (Dust Protection Hood) 1 |
0O O 18.  wndudidavse (Stand) | O
Turbldimeter
[ 7 16, mAnuaudidign (No Sample) = 0O
I | 17.  seiumsdavenmsosua (>= 2.5 luhu 3.0) i |
Autornatic tiirator
[} O 18.  d@nw Piston Bureftes O O
O 1 18.  Function Rinsing and Dosing O O
. O 20.  smuvedusnuazalnsnissnay m| 0

LG/ alwe

uSy fmodiar maTuTall dafia

DKSH Technology Limited

2533 nuudyahh WU ean wpRneeTawg neanmintTuRs 10260
2533 Sukhumvit Road, Bangehak, Phrakhanong, Bangkak 10260
Phone: +66 2633 7000 Email: info.calibration@dksh.com  Website: www.dksh.comisclentific-thailang

Delivering Growth - in Asia and Beyond.

Mr.Siwapan Srijan

Service Engineer

CAL-FM-R31-03: 20 Jut 2022



N BN
TECHNCLOGY PROMOTION ASSCCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3 EQUIPMENT C4LIBRATION AND TESTING SERVICES % 200F

53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 TR L3
HSC-TIEI-TIS17825
TEL. §-2717-3000-20  FAX. 0-2719-2484 CALIBRATION 0008

Ceri. No.: 23TMB73

_ ’ Page: 10of 3
. 5 L3 L] ]
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer: Accuplus
Model : 250
Serial No. : 0408-0115-0008
: iD No. : TET.LAB.BODCS
Submitted by : Thai Environmentat Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240
Location : Laboratory (Thai Envirenmental Technic Limited)

Received Order : 10 Aprit 2023
Calibration Date : 11 April 2023
Ambient Temperature ; (26 +10)°C
Relative Humidity : CO{50+30)%
Calibrated by : Khit Ruttanaprapachai

Approved by : emfllu, .

Approved Signatory

( )Pomthippa Tameyakul
( /) Malee Butkruea
{ }Suwii Imjai

Issue Date : 25 April 2023

The Uncertainties are for 4 confidence probability of approximately 93%

This canificats may not be reproduced other than in [uil, except with the prior written

Approval of the head of Corporate Services 3. Equiproent Calibration and Testing Services.

A 0053455



800 Incubator Cert. No.: 23TM&73

Page: 20of 3

:: Equipment :

. Condition As-Received :  Used ltem
2304-01460C-2

. Reference :
- Procedure Used :-
3 _' Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
“ method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on 1TS-90,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No, Cert. No. Bue Date
1 } Data Acquisition 34972A MY57013711 221 M03 02 Jui 2023
" 2. This certificate is valid only to the item calibrated on date and place of calibration.
| 3. This certification is traceable to the International System of Unit,
- Result of Calibration :- {*) Without Adjustment
: Function of UUC* : Temperaturs Source

. Fresh air setting : Not Avallable Environment during calibration

Beginning

Finished

emp. {°C }

25

26

54

REL.Humid. { % ) 51
AC Supply ( Volt ) 2214 221

Ref. Std.
D No.:
16-18RTD-01
18-18RTD-02
18-18RTD-03
18-18RTD-04
18-18RTD-05
18-1BRTD-06
18-18RTD-07
22-18RTD-08
18-18RTD-09

Paosition :

Probe Installation Details ; Dimension of Chamber :
a= 10 cm D= 048 m
b= 10  em W= 0.50 m
c= 10 om H= 1.1 m

Capacity = 026- m

a 1158205



Equipment: BOD Incubator Cert. No.: 23TMG73
Gondition As-Received : Used ltem Page: 30f3
Reference : 2304-0D1460C-2
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air sefting : Not Available
Cajibration| UYUC* uuc* Temperature Temperafure Overall {Coverage
Point Setting | Reading stability uniformity Variation! Factor
{C) (cy | (°C) (£°C) (°G) (C) k
20.0 19.8 19.7 0.54 0.37 1.1 2
Calibration Measured Temperature ( °C ) .
; e Uncertainty
Point Position
(°C) 1 2 3 4 5 ] 7 8 9 (ref.) {+°C)
20.0 20,121 | 20.227 | 19,983 | 20.098 | 19.992 | 12.953 | 19.936 | 19.914 1 20.048 0.72

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

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

Temperature uniformify : 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 o determine the femperature pattern or homogeneity within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and minimum measured femperatures throughout observation.
Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity .

Uuc*
Note

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

-a{o-

a 1158204
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SaNL
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %‘g
CORFORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES T \:3 . 7
53474 PATTANAKARN ROAD SO0 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-20 FAX.0-2719-0484

REC-TIBITISIva25
CALIZRATION 0008

Cert. No.: 23TM804

Page: 10of 3
L . L4 L3
Certificate of Calibration

Equipment : Incubator
Manufacturer : Memmert
Model : INE 500
Serial No. : ES05.0595
ID No. ¢ TET.LAB.INC 01
Submitted by : Thai Environmentat Technic Limited

1/6 Soi Ramkhamhaeng 145,

\ Khwaeng/Khet Saphan Sung,

Bangkok 10240
Location : Laboratory (Thai Environmental Technic Limited)
Received Order : 10 April 2023
Calibration Date : 10 April 2023
Ambient Temperature : (26 +10} °c
Relative Humidity : {5030} %
Calibrated by : Man Pattanapongpaiboon

Approved by : % :

Approved Signatory

( ;) Pornthippa Tameyakul
(/ ) Malee Butkruea
{ ) Suwit Imjai

issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced piher than in full, exeept with the prior writen

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

A (053457



.. Equipment ; Incubator Cert. No.: 23TMB04
* Condition As-Received :  Used ltem Page: 2 of 3
 Reference : 2304-01460C-4

* Procedure Used :-
; Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

. method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
‘ The temperature scale used was based on ITS-90.

. Condition of this result of calibration
#+ 1 Reference standard instrument:-

instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 348704 MY41021843 _ 221L.M172 27 Dec 2023
: * 2. This certificate is valid only to the item calibrated on date and place of calibration,

" 3. This certification is traceable to the International System of Unit.

- Result of Calibration .- (™} Without Adjustment

' Function of UUC*: Temperature Source
~ Fresh air setting : Close Environment during calibration
]| Beginning Finished
Temp. (°C ) 25 25
1/ REL.Humid. { % ) 54 57
2 4 AC Supply { Voit ) 223 219 )
A o o
1 3 o Position : Ret. St'.:i.
H | H/2 D No.:
s & 1 18-04RTD-01
5 g 2 18-04RTD-02
W2 o ;t— ° / 3 18-04RTD-03
' ) ="k 4 18-04RTD-D4
~ W > 5 18-04RTD-05
6 18-04RTD-06
7 18-04RTD-07
Probe Installation Details : Dimension of Chamber : 8 18-04RTD-(}8
as 50 o¢m D = 040  m 9 (ref) 18-04RTD-09
b= &0 om W= 056 m |
¢= 50 om H= 048 m i
Capacity = 0.11 m®

a 1158197



. Equipment :

- incubator Cert. No.: 23TMB04
., Condition As-Regeived : Used ltem Page: 30of3
© Reference: 2304-01460C4
Result of Calibration :- {*) Without Adjustment
-.. Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UuC* 1]3]egg Temperature Temperature Qverall |Coverage
Paint Setting | Reading stability uniformity Variation| Factor
(°C) | (¢c)| (°c) (£°C) (°C) (<c) | Kk
350 35.0 35.0 C.065 0.32 0.67 2
415 41.5 415 0.032 0.49 0.63 2
44.5 445 445 0.086 0.80 0.86 2
[catibration Measured Temperature { °C )
) — Uncertainty
Point Position
{°C) 1 2 3 4 5 & 7 8 9 (ref.) (=°C)
35.0 34.870 | 34.847 | 34.722 | 34.860 ] 34.744 | 35,047 | 34,842 § 35.288 | 35.026 0.30
41.5 41625} 41612 | 41.461 | 41,733 | 41.300 1 41.428 { 41.418 | 41.874 | 41.758 0.30
44,5 44744 | 44.708 | 44 553 | 44.862 | 44.205 | 44.476 | 44.352 | 44.931 | 44.778 0.30

“Luuer

Average® : The average of 30 values in each position.
i Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor,
_ Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as

possible to determine the temperature pattern or homogsneity within the chamber under steady-state conditions.
- Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

.. Note :

Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity .

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

-o0o-

a 1158196
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)  §iurcons

CORPURATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ::f, //;_—_'_\\’\ :\?

534/4 PATFANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 el 4 Sk
HEC-TISETIST 7025
TEL.0-2717-3000-29  FAX. 1-2719-9484 CALIERATION 8508
Cert. No.; 23TMBOS
. _ Page: 1 of 3
¥ -8
Certificate of Calibration
Equipment : Incubator
Manufacturer : Memmert
: Model : INE 500
Serial No. : E505.1143
ID Np. : TET.LAB.INC D2
Submifted by : That Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwasng/Khet Saphan Sung,
Bangkok 10240
Location ; Laboratory (Thai Environmental Technic Limitad)
Received Order : 10 Aprif 2023
Calibration Date : 10 Aprii 2023
Ambiént Temperature : (26 +10)°C
5 Reiative Humidity : (50 +30)%
K Calibrated by : Man Pattanapongpaiboon
Approved by : . cma.hb :
' Approved Signatory
o { ) Pornthippa Tameyakul
{¥ ) Malee Butkruea
{ ) Suwit Imjai
’ Issue Date : 25 April 2023
'_ Tlhe Uncertainties are for a confidence probability of approximately 95%
. This certificats méy not be reproduced other than in full, except with the prior written
‘ Appeoval of the head of Corporate Serviees 3 : Equipment Calibif&tibn and Testing Servicc.es‘
é :: p— PRT— o R - PEENGE A AR g TS Sa e T s R ol i BT
A D053458

s‘{



- « S T SR, CFE § AT OFE T o = g .
” Incubator Cert. No.: 23TMB05

‘" Condition As-Received : Used ltem Page: 20of 3 .
. Reference : 2304-01460C-5

.., Procedurs Used :- i
+,,  Calibration were conducted using calibration procedure CP-OTC2 according to direct measurement .

method with Data Acquisition which ¢onnected with Resistance Temperature Detector { RTD ).

;1 The temperature scale used was based on ITS-90. ' _j'z
% Gondition of this result of calibration )
.. 1. Reference standard instrument:-
jg _ Instrument Model Serial No. Cert. No. Dug Date
. 1} Data Acquisition 34970A MY41021843 22LM172 27 Dec 2023 .
2} 2. This certificate is valid only to the item calibrated on date and place of calibration. _
“% 3, This certification is traceable to the International System of Unit. ”
. Result of Calibration :- ( *) without Adjustment Py
g Function of UUC* : Temperature Source . ) o
“ Fresh air setting : Close | Enyironment during calibration
i eEy ] seginning | Finished |
a7 _ p.{°%C) | 25 , 25
ot . REL Humid. (%) 54 | st |,
L 2 = AC Supply (Voit) | =~ 223 218
R A ? g ' _ o
Lk frefy ™ | e Ref. 8td.
},3 R C?Hfz ?09‘“0“ ' - IP.NO': — 5
X - 8 | 8 1 2104RTDAT | o
T 7 2 21-04RTD-12 |k
- sz‘j:mz;t_ c / 3 21-04RTD-13 | -
s M — 4 21-04RTD-14 | *.
! - - 5 5 21-04RTD-15|
. | 5 21-04RTD-16 |
7 21-04RTD-17
Probe Installation Details : Dimension of Chamber : 8 2170‘?31-'9_18 f'
§ a= 50 em D= 0.40 m 9 (ref.) 21-04RTD-19 ;J?;
2 b= 50 cm W= 056 m P
¢= 80 om W= 048 m
5 Capacity= 041 P e
s Fig
'{{r ;ix
2 #
§/’ ¢
Ik
iz
Ll AT AR LU e

a 1158195



+; Equipment : Incubator Ceri. No.: 23TM605

't Condition As-Received:  Used ltem Page: 3 of 3

" Reference : 2304-01460C-5

. Result of Calibration :- (™) Without Adjustment

», Funetion of UUGC* : Temperature Solrce

. Fresh air setting : Close

‘Catibration | vuc* 1351 negd Temperature Temperature Qverall [Caverage

g Point Setting | Reading stability uniformity Variation] Facior

Mlgey | ey | (c) (£°C) (°C) (c)| «

% 350 350 | 350 | 0021 0.69 0.70 2

<l 870 | 370 37.0 0.077 0.81 0.73 2

V[ 445 | 4a5 | 445 0049 0.94 0.99 2

Calibration _ Measured Temperature { °C ) Uncertainty
Point Position _

ey 2 3 4 5 6 7 | 8 8(ref) | (#°C)

sl 350 34.996 | 34.938 | 34.900 | 34.866 | 35.143 | 35.446 | 35,083 | 35.362 | 34.765 030

v | 370 | 36978 | 36.975 | 36.972 | 36.971 | 37.390 | 37.559 | 37.324 | 37.437 | 37.00 0.30

A48 44.631 | 44502 | 44.429 | 44.412 | 44.752 | 45.108 | 44.600 | 45.021 | 44 183 0.32

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at afy one sensor,
5: Temperature uniformity : The maximum difference of measured femperatures 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 termperatures througholt observation.
» YUC* ¢ Unit Under Calibration

.. Nole : 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 %.
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) METROLOGY SYSTEM ( THAILAND ) €0.,LTD.

Certificate of Calibration

Certificate Number T SPRY3GI0143-5 Page: 1 of 3

Customer : Thai Environmaniat Technic Limited.
1/6 Sai Ramkharnhasng 145, Khwaeng Saphan Sung, Knel Saphan

Sung, Bangkok 10240, Thalland,

Authorized Signatary

Equipment Name . DO Meter
i Manufacturer : Horiba
= Model L OM-T1G
Serial Number D75J0013 __
5 1D, Number © No.08
V Environmentat Conditions
. Ambient Temperature c23°CcT 2°C Received Date T 13 Jan 2023
: Relative Hurnidity D 0% T15% Calibration Date © 14 Jan 2023
= Location of Calibration T in-Lab Recommend Dus Date ¢ 14.Jan 2024
- Calibration Procedure . In-House Method Date of Issue v 15Jan 2023
e Method of Calibration
" This certffizs that the above instrurnent was calibrated in compliance with the calibration system
?*v requirement of ISOAEC 17025:2017 in ascordancs with reference procedure, Standards used (o perform
Pl
- this calibration are certified by to NIST or equivelent, National metrology institute, Natural physical constants,
i,
- consensus standards. The result reporiad herein apply only to the calibration of the iteim described above as
g.f received.Our decigion rule is to contact the customer if the itam pass and fall calibration when the resulis
r:; include the uncartainties and the customer must determing if the resulis meets their needs.
«\ All salibrations are performed within manufaciure's specifications. Tha calibration certificate shail not ba
3 reproduced excent in full,without writisn approval of SP Meirolegy System {Thaitand).
. Calibrated by : Mr.Pitak Srisutam Approved by - 9‘“’“/
Calibration Officer { Ms.Bussakom Chaikaew )
o

SP-F-04-15 rev.G



2, METROLOGY SYSTEM ( THAILAND ) CO.,LTBD.

I.* '%,

i, Calibration Report

o Certificate Number : SPR23040143-6 Page 2 of 3

& Reference Standards

{; Equipment Nams Modsi ‘Serial No. Certificate No. | Due. Date
Zero Oxygen Solytion HI7040L Lot. S0066/21 01824 31 Jan 2027

gt Electronic Balance | N7A ._ 14246789 SPR22110015-7 | 16 Nev 2023

u | Standard Weight Set Class E2 B746971965 C02221902 | 18Sep 2023

:: Traceability

2 T THis certificalion istraceable 1o the nterniationzl Systérm of Unit mainlained at ;-

HANNA -~ Hanma !nstruments (Thaliand) Lig,
SP Metrology - SP Metrslogy systern (Thailand) Co.Ltd.

o 8PC - 8PC Calibration Center Coilid.

P

By

Queg-r

.t

FELecis o

A

DG O pA

g

LTS Iy

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

Certificate No.:  SPR230610143-6

Function @ Dissolved Cxygen Permansnce Test

Page : 30of3

Unit @ ma/L

Actua Uncertainty
Range UUC. Beading Error
Standard (£
0.3 (.23 -0.07 013
O-40
8.3 8.15 -0.15 0.13

Note:

The result df catibr-ation was found accuraie as show on dat"e and p!:acé of calibration onby.

Tiis Certificate is not certified for any cornmercial ransaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expended uncerizinty obiained by multiplying

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

- End of Certificate —

SP-Fhi-04-15 REV.Q
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TECENOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 5: EQUIPMENT CALIBRATION AND TESTING SERVICES

\\u]rr;,,
\\ /

5‘%@

"»{:J

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

Cert.No.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received;

Received Date :
Calibration Date :
Reference :

Submitted by ¢

Calibration Place :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(/) Malee Butkrusa
{ ) Sszithip Meangmai

{ ) Warakorn Lerngagtrakul

Issue Date :

Spectrophotometer
PerkinElmer
Lambda 365

365K9042908

Used ltem

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

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

Laboratory (Thai Environment Technic Limited)

(249 -24.4)°C (On-Site)

{54 -52) % (On-Site)

In ~ house method .

CP-OCH4 hased on ASTM E 275-01

Utien Kankawi

Waln -

Approved Signatory

10 November 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other thae in full, except with the pricr written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Cert. No.: 22CHOG25.

Page: 20f3
Condition of calibration result
1. Reference Standard Material :
Material Serial No. Certificate No. Due date

1. Absorbance Standard set 39130 106269 10 Oct 2024
2. Wavelength Standard set 29829 94776 02 Sep 2023 !
3. Wavelength Standard set 29829 94777 02 Sep 2023
4. Stray Light Standard set 32620 9112980 03 Aug 2024

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

- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
- National [nstitute of Standards and Technology (NIST), The United States of America

4, Spectral BandWidth : 1 nm
Scan Speed : 30 nm/miry

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values ' Uncertalnty of | Coverage ]

of Reference Material OUC Reading Measurement Factor
{nm} {nm) (tnm) | k
418.53 418.32 0.12 2.00 B
536.52 536.61 | 0.12 2.00
638.00 637.96 0.12 2.00 "
684.50 ' 684.48 0.12 2.00
879.41 1 878.39 0.12 2.00

1A ZAA44



Cert. No.: 22CHOB25

Page: 30of3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of | Coverage
LUUC Reading
of Reference Material Measurement Factor
{(nm) ( Abs) { Abs ) { £Abs) k
Zero 0.0000 0.0028 2.00
0.5796 0.5788 0.002§ 2.00
420.0
0.7105 0.7095 6.0028 2.00
1.0186 1.0179 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5281 0.5258 0.0023 2.00
546.1
0.6962 0.6945 0.0028 2.00
0.9584 0.9958 0.0028 2.00
Zera 0.0000 0.0028 2.00
0.5699 0.5684 0.0028 2.00
§35.0
0.7608 0.7590 0.0028 2.00
1.0927 1.0804 0.0028 2.00
Stray Light
* Straylight at .
Reading at  280.05 nm = 0.11 nm
280.05 nm £ 0.11 nm
Abs ' 20728
%T ' 0.6299
Remark

- Each individua! filter is measured against the empty filter holder (blank} used 1o zero the spectrophotometer

- Cut-off wavelength of stray light reference material {Potassium lodide) at wavelength 280.05 nm £ 0,91 nm
- Result = Pass, if Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 280.05 nm & 0.11 nm
- * : Not NSC-ONSC Accredited

The reported uncertainty of measurement was based-on a standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 95 %.
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WO-02273746/2023

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer: uS¥v matlnfenadaslng

Date Tested:

o_
NN

Recommendation Recertification

Address :

1/6 FRHS NN 145

Period

HURNETWIHED IVAASHWIUE

Recertification Due:

April 3, 2023

6 Months
October 3, 2023

MODEL
CPTIMA 8000

310

TESTED EQUIPMENT
iV Methods

TEST STANDARD USED
Mixed standard 1/10
Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3
10 % HNO3

NIUNHHTIUAS 10240 Date Last Certified: October 4, 2022
User Name; Khun Natiapong Visit Number: 10f 2
Phone: 02-3737799 PerkinElmer Phone: 02-719-8420 ext 203
Fax: PerkinElmer Fax; 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT

SERIAL NUMBER
078N1310024C

CALIBRATION NUMBER

PART NUMBER
N0B9-1579

N830-0221

COMMENTS

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
May 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 1 of 4

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

For J‘he

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : Q78N1310024C DATE TESTED : April 3, 2023

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

ANA

B. Inspect and replace as necessary, all torch compenents inciuding the RF colil.

P

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

D. Adjust water and gas pressure regulator settings.

P

E. inspect and leak check pneumatics drawers.

-

F. Clean the exterior ¢f the instrument,

FEEREE
-~

2. OPTICAL CHECKS

I

A. Inspect and clean all optical components.

B. As rediured, check and replace all purgebfilters.

B
-

S

C. Recheck optical alignment.
3, COOLING SYSTEM CHECKS

A. Perform prevendive maintenance on chiller,

HIE
S R

B. Flush out the chiller every six months.
4. PERFORMANCE CHECKS

A. Torch View Alignment.

-

HiE
-

B. Wavelength Calibration.

Page 2 of 4

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



MAINTENANCE REPORT AND TEST CERTIFICATE

WO-02273746/2023

OPTIMA 8000
SERIAL NUMBER : 078N1310024C DATE TESTED : April 3, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm =0.009 0.00702

Ni 231.804 nm =0.011 0.00790

Ni  341.476 nm =0.015 0.01192
Spectral Resolution : VIS Ba 455.403 nm =0.020 0.01500
Precision

Zn 206,200 nm %BRSD <10 0.58

Mg 280.271 nm %RSD <10 0.28

Mg 285.213 nm %RSD <10 0.39

Ba 455403 nm % RSD <1.0 0,38
Detection Limits : Axial As 193.696 nm 3(SD) ppb 4,28

Se 196.028 nm 3(SD) ppb 2.87

TI  190.801 nm 3(SD) ppb 3.73

Pb 220.353 nm 3(5D) ppb 11,48
Detection Limits : Radial As 193.696 nm 3(5D) ppb 2.60

Zn 213.857 nm 3(SD) ppb .26

Mn 257.810 nm 3(SD) ppb 1,49

La 379.478 nm 3(SD) ppb 0.12

Ba 455403 nm 3(SD} ppb 2.86

Ba 493.408 nm 3(SD) ppb 9.64
BEC : Axial (IBX 1000)/IS-IB)  Mn 257.610 nm < 30 ppb 16.70
BEC : Radial (IB X 1000y/15-IB) Mn 257.610 nm < 30 ppb 23.89

Page 3 of4

PerkinEler Lid. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Banglkok 10210, Thailand
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Perkin:
For the Betier

VT

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : Aprit 3, 2023

Remarks :
Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service DepartmeptPerkinElmer Ltd.

Authorized Representative : 75 Wo%sj WfMM

( Iphan Promlumda )

Service Engineer

Page 4 of 4

PerkinEler Ltd. 290 Soi 17, Rama & Road, Khwang Bangkapi, Khet Huay Kwang, Bangkek 14310, Thailand
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Methed: DLRL-Cal Page 1 Date: 3/4/2566 10:55:10

Align View XY Axial for analvte Mn 257.610

X-position Y-position Intensity
-2.0 15.0 2520926.2
-1.6 15.0 4117205.6
-1.2 15.0 5581541.7
-0.8 15.0 6990827.7
-0.4 15.0 8176328.5

0.0 15.0 9075098 .4
0.4 15.0 3260265.5
0.8 15.0 B360445.5
1.2 15.0 7467099.0
1.6 15.0 6255831.1
2.0 15.0 5030853.2
0.0 10.0 152365.8
0.0 10.5 241214.9
g.0 11.40 4453059.1
0.0 11.5 964275.3
0.0 12,0 1658518.8
0.0 12.5 2781326.3
0.0 13.0 4117574 .4
0.0 12.5 5863526.6
0.0 14.0 7007618.7
0.0 14.5 8248882.5
0.0 15.0 8915353.6
0.0 15.5 8830206.3
0.0 18.0 8476274.2
0.0 16.5 7574239.7
6.0 17.0 5916533.5
0.0 17.5 4806622.1
0.0 1.0 3470213.6
0.0 18.5 2453899.5
0.0 12.0 1408798.3
0.0 12.5 836888.1
0.0 20.0 457127.2
-0.8 15.0 7359406.7
-0.4 15.0 B255530.6
0.0 15.0 8767341.7
0.4 15.0 5202714 .8
0.8 15.0 B341€31.7
0.4 i3.0 4448485.6
0.4 13.5 5980471.5
0.4 14.0 7305087.4
0.4 14.5 8079824.9
G.4 15.0 8038053.5
0.4 15.5 8965644,2
0.4 16.0 8519554.3
0.4 1€.5 7478375.8
0.4 17.0 5956440.9

3/4/2566 10:51:07 aligned for analyte Mn 257.610
X viewing pesition set to 0.4 mm having Peak intensity 9038053.5 for Axial viewing
¥ viewing position set to 15.0 mm having Peak intensity 2038053.5 for Axial wviewing

Align View X ERadial for analyte Mn 257.610

X-position Y-position Intensity
-7.0 15.0 23032.5
-5.5 15.0 27006.7
-6.0 15.0 35560.5
-5.5 1i5.0 57821.4
=-5.0 - 15.0 90835.9
~4.5 15.0 136105.4
-4.0 15.0 206645.2
-3.5 15.0 299882.1
-3.0 15.0 428877.1
-2.5 15.0 589771.2
2.0 15.0 06184.3
-1.5 15.0 841150.2
~1.0 15.0 1019788.8
-0.5 15.0 1329407.6

0.0 15.0 13681151.1
0.5 15.0 1426400.1
1.0 15.0 1309824 .4



Method: DILRL-Cal Page 2 Date: 3/4/2566 10:55:10

1.5 15.0 10589234.2
2.4 15.0 784376.5
2.5 15.0 574061.3
3.0 15.0 437455.8
2.5 15.¢ 324105.7
4.0 15.0 264022.3
4.5 15.0 183005.6
5.0 15.0 117089.3
5.5 i5.0 70743.1
6.0 15.0 40827.8
6.5 15.0 27373.1
7.0 15.0 20863.3

3/4/2566 10:54:00 aligned for analyte Mn 257,610
X viewing position set to 0.5 mm having Peak intensity 1426400.1 for Radial viewing
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Method: DLRL-Cal Page 1 Date: 3/4/2566 11:33:00
Mathod Loaded
Mathod Mame: DLRL-Cal Method Last Saved: 5/4/2565 10:59:28
IEC File: MEF File:
Method Descripticn: CEQO0(-Calibration for later test
Segquence No.: 1 Autosampler Location:
Sample ID: Calib Blank 1 Date Collected: 3/4/2566 11:18:12
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:52
Logged In Analyst (Original) : TET
Initial Sample Wt: Injtial Sample Vol:
Dilutien: Sample Prsp Vol:
Wash Time:
Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
A1l 1%7.0 kPa 0.50 L/min
Mean Data: Calib Blank 1
Maan Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 96.5 {0.001 mg/L
Zn 213.857 584.3 [0.00] mg/L
Mn 257.610 1401.8 f0.00] mg/L
La 379.478 352.7 f0.00] mg/L
Ba 455,403 25807.4 f0.00] mg/L
Ba 493.408 45750.3 [0.00]) mg/L
Sequenca No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collectad: 3/4/2566 10:55:27
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:52
Loegged In Analyst {Original) : TET
Initial Sample Wt: initial Sample Vol:
Dilutien: Sample Prep Vol:
Wash Time:
Kebulizer Parameters: Calib sStd 1
Analyte Back Pressure Flow
211 124.0 kPa 0.50 L/min
Mean Data: Calib Std 1
Moan Corrected Calib
Analyte Intensity Std.Dev. RSD Cong, Units
As 193.696 13655.2 [5.0) mg/L
Zn 213,857 149844.9 [1.0]) mg/L
Mn 257.610 1615840 .4 [1.0) mg/L
La 379.478 340770.3 [1.0) mg/L
Ba 455.403 839240.7 (0.1] mg/L
Ba 483,408 633243.6 [0.1] mg/L
Calibration Summary
analyte Stds. Eguation Intsrcsept Slope Curvature Corr. Coaf. Reslope
As 193.696 1 Lin, Cale Int 0.0 2731 0.00000 1.000000
Zn 213,857 1 Lin, Cale Int 0.0 149800 0.00000 1.000000
Mn 257.610 1 Lin, Calc Int 0.0 1616000 0.00000 1.000000
La 379.478 1 Lin, Cale Int 0.0 340800 0.00000 1.000000
Ba 455.403 1 Lin, Calc Int 0.0 8399000 0.00009 1.000000
Ba 483.408 i Tin, Calc Int 0.0 6332000 0.00000 1.006000
Seguence No.: 23 Autosampler Losation:
Sample ID: IDL-RL (2% HNO3) Date Cellected: 3/4/2566 11:19:52
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:52

Logged In Analyst (Original} : TET
Initial Sample Wi: Initial Sample Vel:



Methed: DLRL-Cal

Page 2

Date: 3/4/2566 11:33:00

Dilution:
Wash Time:

Sample Prep Vol:

Nebulizer Parameters:
Analyte
211

IDL=RL (2% HNO3)
Back Prassure
198.0 kPa

Msan Data:

Analyte
193.
213.
257.
375,
455,
493.

As
in
M
La
Ba
Ba

626
857
810
478
403
408

IDL-RL (2% HNO3}
Maan Corrected
Intensity
-32.
37.
475,
-36.
26578,
-20698,

1}

W G WD

e I oie i o A Y

Flow

0.50 L/min
Calib,
Units Std.Dev.
ma/L 0.00
mg/L o.o0
mg/L 0.00
mg/L 0.00
ng/L 0.00¢
mg/L 0.00

Sample

Units Std.Dev. RSD
ug/L 2.60 7.40%
ng/L 0.26 35.07%
1g/L 1.45 168.85%
pa/Lo. 1.12 350.55%
ug/L 2.86 30.00%
pg/L 9.64 98.343%



Method: DLXL-Cal

Pagea 1 Date: 3/4/2566 11:32:13
Reprocessing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results Data Set {original): PM3APRZ23
Results Library
Results Data Set (reprocessed);
Results Library (reprocessed):

{original): C:\Users\Public\PerkinElmer\IPV\Results.mdb

Sequaence No,: 1

Sample ID: Calib Blank 1
Analyst:

Logged In Analyst (Original}
Initizal Sample Wt:

Dilutien:

Wash Time:

: TET

Autosampler Location:
Date Collected: 3/4/2566 11:23:46
Data Type: Reprocessed on 3/4/25%66 11:32:04

Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: Czlilk Blank 1

Analyte Back Pressure Flow
£11 198.0 kPa 0.%0 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyta Intensity 3td.Dav. RSD Cone. Units
T1 190.801 -113.3 [0.00] ng/L
As 193.69¢6 285.4 [0.00} pg/L
Se 196.026 99.6 [0.00] pg/L
Ph 220,353 1176.2 [0.00] pg/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 3/4/2566 11:29:24
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:04
Logged In fnalyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back PBressure Flow )
211 185.0 kPa 0.50 L/min
Mean Data: DL—Standard
Mean Corrected Calib
Analyte Intensity Std.Dev. RED Cong, Units
Tl 1%0.801 19454.86 [1000] yng/L
Az 193.696 17563.5 (1000] ug/L
Se 186.026 4574.6 [300]) pg/L
Pb 220.353 31327.5 [500] ug/L
Calibration Summary
Analyte Stds, BEgquation Intercept Slope Curvature Corr. Coaf, Reslope
Ti 130.801 1 Lin, Calc Int 0.0 15.45 0.00000 1.000000
As 1593.636 1 Lin, Calc Int -0.0 17.56 0.00000 1.000000
Se 136,026 1 Lin, Cale Int 0.0 9.149 .00000 1.000000
Pb 220.353 1 Lin, Cale¢ Int 0.0 62.65 0.00000 1.000000

Sequence No,:
IDL-XL (2% HNO3)

Sample ID:

Anzlyst:

Logged In Analyst {Oziginal)
Initial Sample Wt:

Dilution: 3X

Wash Tims:

: TET

Auntosampler Location:
Date Collectad: 3/4/2566 11:25:37

Data Type: Reprocassed on 3/4/2566 11:32:04

Initial Sample Vol:
Sampla Prap Vol:



Methed: DLXL-Cal Page 2 Date: 3/4/2566 11:32:14

Nebulizer Parameters: IDL=-XL (2% HNO3)
Analyte Back Pressure Flow
Arl 1%8.0 kPa 0.50 L/min

Mean Data: IDL-XZL {2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units 8td.Dev. Conc. Units std.Dev. RSD
T: 190.801 35.1 2 pg/L 1.24 5 pg/L 3.73 6B.95%
Az 193.696 -14.0 -1 ug/L 1.42 -2 pg/L 4.26 177.97%
Se 196.026 -6.5 -1 pg/L 0.%6 =2 ug/L Z2.87 134.85%

Phb 220,353 -135.0. -2 pg/L 3.83 -6 ng/L 11.48 177.50%



Method: MnBEC

Page 1

Date: 3/4/2566 11:32:34

Method Loaded
Method Name:
IEC File:
Method Description: CBOC0-XL and RIL-Spec <or = 30

MnEBEC

Method Last Saved: 15/10/2563 10:51:07
MSF File:
pg/L,Attn: Spec<or= 50pg/L

Saquence Ho.: 1

Sample ID: IB (2% HNO3)
Analyst:

Logged In Analyst (Original)
Initial Sample Wt:

Dilution:

Wash Time:

i TET

Nebulizer Parametars: IR (2% HNO3}

Autosanmpler Location:
Date Cellacted: 3/4/2566 11:17:14
Data Type: Reprocessed on 3/4/2566 11:32:27

Initial Sampls Vol:
Sample Prep Vol:

Analyte Back Prassura Flow
All 187.0 kPa 0.50 L/min
Mean Data: IB (2% HND3}
Mean Cerrected Calib. Sample
Analyte Intensity Cone. Units Std.Dav. Conc. Units Std.Dev. RSD
Mn 257 XN 185358.1
Mn 237 RN 3918L.6
Sequence No.: 2 Autosampler Location:
Sample ID: IS (N063-157%/10 Date Collected: 3/4/2566 10:57:10
Analyst; Data Type: Reprecessed on 3/4/2566 11:32:27
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Mebulizer Parameters: TS {HN068«1579/10
Analyte Back Pressure Flow
A1l 194 .0 kPa 0.50 L/min
Mezn Data: IS (NO&3-1579%/10
Mean Corrected Calib, Sample
Analyte Intensity Cone. Units Std.Dev, Cone, Units Std.Dev. RED
Mn 257 XN 11636268.0
Mn 257 RN 1678271.0
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Method: Resolution
Result: PM3APR23

Spectra

Sample ID: Res {N069-1579/10)

As 193.696-Res Rep: 3 |Ni 231.604-Res Rep: 3
41k i 240k !
il Bl
il i
Hi
0 - ]| 0] — e 5
i ]
193.696 231.604
Intensity: 31528.8 Intensity: 199038.8
Conc: Conc:
1 2
Ni 341.476-Res Rep: 3| Ba 455.403-Res Rep: 3
240k “T aM ii
i
e NS | SR
~ | o
Pt
R
n_ u_ 1 E
1 i
341,476 455.403
Intensity: 142636.8 Intensity: 3068264.1
Conc: Conec:
3 4
3/4/2566 11:00:59 Page 1 WinLab



Method: Precision

Page 1

Date: 3/4/2566 11:12:20

Methed Loaded
Mathod Nama:
IEC File:
Mathod Description: CBOOQ -N=10- 1.0% R3D

Precision

Method Last Saved; 3/5/2554 12:31:51
MSF File:

Sequence Mo.: 4

Sample ID: RSD STD (NO69~1579%/10)
Analyst:

Initial Sample WE:

Dilutien:

Wash Time:

Autosampler Location:

Date Collected: 3/4/2566 11:02:43
Data Type: Original

Inttial Sample Vel:

Sample Frep Vol:

Webulizer Parameters: RSD STD (NOG9-1579/10)

Analyte Back Fressure Flow
a1l 195.0 kPa 0.50 L/min
Mean Data: RSD STD (NO&9=-1579/10)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std. Dev. Cone. Units 8td.Dav, RED
Zn 206.200 493474.3 17093.12 3.46%
Mg 280.271 3275340.1 23266.88 0.71%
Mg 285.213 156113.7 1110%2.4¢ 5.66%
Ba 455.403 7794526.3 80474,48 1.03%
Mgthod Loaded
Method Name: Precision Method Last Saved: 3/4/2566 11:07:51
1BC File: MSF Filae:
Methed Deseription: CBO0Q -N=10- 1.0% RSD
Sequence No.: 5 Autosampler Leocation:
Sample ID: RSP STD (N065-1578/10) Date Collected: 3/4/2566 11:08:51
Analyst: Data Type: Original
Iritial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters:; RSD STD (NOE9-1579/10)
Analyte Back Fressure Flow
All 196.0 kEFa 0.50 L/min
Mean Data: RSD STD (N0O69-1578/10)

Mean Corrected Calib, Sample
Analyte Intensity Conc. Units Std.pev. Cong, Onits &td.Dev. RSD
Zn 206.200 515663.2 2B30.08 0.56%
Mg 280.271 3404809.8 43469.63 0.28%
Mg 285.213 157460.0 175,34 0.30%
Ba 455.403 §071203.3 31631,19 0.39%



Specira
Method: Precision Sample iD: RSD STD (N068-1579/10)
Result: PM3APR23

Zn 206.200 Rep: § Mg 280.271 Rep: B

240K 1M

0 1 0 E
4 : d _
i |
206.200 280,271
Intensity: 5016384 Intensity: 3290887.2
Conc: Conc:
1 2
Rg 285213 Rep: §|Ba 455.403 Rep: 1
91k M
;’ﬂ'a
[ SN l ! /'J; ‘-‘_‘
[ I— |
] 0 |
1 i
285.213 455,403
Intensity: 130357.4 Intensity: 7796886.6
Conc; Cone:
3 4

3/4/2566 11:06:54 Page 1 WinLab



PerkinElmer TruQ

Aromic Spectroscopy Standard PrrTrTTee

Certificate of Analysis

PerkinElmer Number:  NOGS1578
Description: Multi-Flement Standard
Matrix: 2% HNQO;

Lot Number:  57-0240RX1 Certification Date: NOV -~ 2[]21

Expiraticn Date: MAY 3 ﬂ 2323

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Lakeled Measured SRM
As 50.0 poimb. 50.1 pgfimb 31G3a" Ni 10.0 pgimb 10,0 pgfmL. 3136*
K 50.0 ygirmmt  50.3 pgdmk 341at Sr 10.0 pgimb 10.0 pgfml 3153s8*
La 10.0 pgimt.  10.0 pafmt 3127a* Zn 10.0 pgiml 10.0 patml 3168a*
Li 10.0pgimL 100 pg/mi 3129a* Ba 1.00 pgfmlL 1.01 uginl 31042
Mn 100 ugimlL 10 pgfml 3132 Mg 1.00 pgifmi 101 ygimt 3s1a"

* - Indicates NIST SRid + - incieates CRM {when MIST SRM is not avaliabla)
Reference Mulfi: Lot 2-84MJ, 3-168MJ, 4-39M)

Refer to side 2 for details of cerification.

Balances are calibraled wilh weight sets raceable 1o NIiST.
We guarantes thal our PedinBlmer Tr@ Atormte Spicirostopy Standards are stable and accurate o £0.5% of certified
cencentration usti $e expiration date. provided the standards are kept tightly-capped and stored undar normal laboratory
conditions, This valueis the.surk of cumulative errors associated with the analylicet defermirations, pipstiing, and diuting to final
volurne, For these solutions we Use high puiily acids, ASTM Type | water (18 magohm double deiprized). ant leached, iriple-ins

ed boliles. All glassware used is dlass A,
—— 5
&'j ' {g}é}‘\w

' ) Certifving Officer:

PerkinElmer’

__PerkinElmer, Ine.

USA. el: 1 *“Zﬁ_ﬂﬂ_
_ .5 Toli Fros: 1-800-762-4000

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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PerknEEmér Truu

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221

Description: instrument Calibration Standard 4
Matrix: 5% HNO3

Lot Number: 58-169CRY1

Certification Dat%: MAY - znzz
Expiration Date: NOV 3 g 2023

* Instrumental Analysis using ICP Specirometer:

Analyte  Labeled Measured SRM Anzlyte Labeled Measured
As 100 pgfiml. 99.8 poimb 3103a* Fb 50.0 ugfmb 48.9 pugfmlL
T 100 pgfml. 99.4 poimb 3158 Sa 50.0 ugfral 48.5 pgfml
cd 0.0 pg/mkt.  S0.0 pgiml. M08

* - indicates MIST SRM 1 - indicates CRM (when NIST BRM is not avatizble}
Referance Muiti: Lot 57-156CR, 1-177YJ, 54-134CR

Refer to side 2 for details of cerfification.

Belances are calibrated with-weight seis racezhie - MIST.
Vile guarantes thal ouf PerkinElmer Trul Atemic Speelioscopy. Stapdards are stable and accurate io £0,5% of cerlified
cohcentration untiise exgiration date, provided the sténdards:are kept tightly capped and stored under normal faboratory
donditions. Fhis value i the sum of cumufative arers associated with the analylical determinations, pipetting, 2nid diktting to final
volume. For these sofutions we use high purity scids, ASTN Type | water (18 megohyn'double deiotized), and leadhed, triple-ring
‘g Bottles. Al glasswars used is diass A,

Fl » Certitving Officer: f/ . &Wﬂﬂ%

ParkinEimer”

PerkinElmer, Ine.

Visit www.pérkinc]mcr.comﬂasoﬂices for a complete Hsting of our global offices.



Clohal Service Training Devartment

Service Engineer Certification

Wiphan Promiumda

Thiis is to certify that the above mentioned
DerkinElmer representative has been trained to
service the instrument indicated below:

ICP2208B Optima 8300 & Optima AX/EX/7X00 Sevics

//_\‘\

Instructor: %# Date: July 20, 2012

GEO"’/'COOK

Certified by: MW’

{Manager, Glchal Training Operations)




FSR1498

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
Customer : THAIENVIRONMENTAL Daie Tested: 20-1.5.-66
TECHNIC LIMITED. Recommendation Recertification
Address :  1/6 Soi Ramkhamheang 145, Period 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 20-n.0.-66
| Bangkok 10240 Date Last Certified: 22-n.0.-65
User Name: aat aunrssa sudssanslea  Visit Number: 10F2
Phone: 02-7353101-3, 02-3737798 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@tet1995.com E-mail thohecource@gmai.com
admin@tet1995.com
CONFIGURATION TESTED
MODEL . SERIAL NUMBER SOFTWARE
AAnalyst 600 - 60085070101 AA WinLab Version 3.2
AS 800 ' 80155070102 -

FIAS-100 , 2288

TEST STANDARD USED PART NUMBER
GFAAS Mixed standard N9300244

Page 1 of 4

TH ONE SOURCE CO.,LTD. 33/119 Moo10,T.Ladsawai, A.L.am Luk Ka, Pathum Thani 12150 Thailand



MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETEH MODEL

FSR1498

B. Sampiing & Rinse Pump
C. Sample Position & Clean

D. Ciean or Replace the Hall Sensor
3. COOLING SYSTEM CHECKS

A. Clean and Change Distill water

B. Themosensor
4. FIAS CHECKS

AAnalyst 600
SERIAL NUMBER 60055070101 DATE TESTED 20-3.0.-66
1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition OK
B. Grating Condition OK
C. Replace or Clean Dust Filier @
D. Cleaning the Contact Cylinders IOK
E. Cleaning the Furnace Windows OK
2. AUTOSAMPLE CHECK
A. Sampling and Arm

OK
OK
OK

HIH[E

2l

OK
OK

A. Pump and 5 Port Valve
B. Chemifold and Tubing [OK !
C. Power Supply OK
D. Flow meter and Gas system oK
Page 2 of 4

TH ONE SOURCE CQ.,LTD. 33/119 Moo10,T Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand




- ' FSR1498

MAINTENANCE REPORT
ATOWMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
SERIAL NUMBER 60055070101 DATE TESTED 20-1.0.-66
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 235 mL/min
External Flow 100 + 10 mbi/min 110 mL/min

2. Chromium Baseline Noise
. {mesure 5 furnace dry firings without any sampie)
Baseline < 0.005 Int.Abs 0.0002 Int.Abs
sSD < 0.005 Int.Abs 0.0002 int.Abs

3. Chromium Characteristic Mass{m,)} and Precition

(measure 5 furnace firing using 20 ui
sample injections of 10 ug/L Cr standard)
' my Resulis 6.5 pg + 1.5 pg 5.7 pPg
Pracision < 2.0% 1.4 Yo

4. Copper Characteristic Mass(m,)} and Zeeman Ratio

{measure 5 furnace firing using 20 ul
sample injections of 25 ug/L. Cu standard)

mg Results 17.0pg + 3.5 pg 14.2 jals}
Zeeman Ratio 0.58 + 0.04 0.560
Page 3of 4

TH ONE SOURCE CO.,LTD. 33/119 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand




FSR1498

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER 60055070101 DATE TESTED =  20-u.p.-66

Remarks :
Changed The Controller Bd. Atomizer ( 4 May 2015 )

Replace The Contact Cylinder ( 27 July 2021 )
Atomic Signal{peak area)

Zeeman Ratio

Atomic Signal{peak area)+Backgroung Signal{peak area)

= Changed the THGA Contact Cylinder on 22 July 2022

Copper blank = 0.0015

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

meets

does not meet

- the PerkinEimer Specifications listed on this certificate.

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

inchiding warranty terms,

Service Department TH ONE SOURCE CO., LTD.

{ ' Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

TH ONE S8OURCE CO,,LTD. 33/119 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand




PerkinEimer”

iNnstruments.

Ce rtﬁfic ate of Train ing

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

05 to 13 February 2004

%

C SLim | %
Service Specialist o Q >
T
8 P’Qﬂ{mbim w ??1 .

13 Feb 2004 ' "‘.,@a







FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100
Customer : udu wmadafvwinaduive Date Tested: 30-31.m.-66
4140 Recommendation Recerfification
Address :  1/6 afaasiueiie 145, Period 6 Months
w2esasWIUEN, tumarvnuge, Recertification Due: 29-1.2L-66
A9l 10240 TH Date Last Certified: 3-0.5.-65
User Name: aaL Anddnd o Visit Number: 10f2
Phone: 02-3737799 TH ONE SOURCE Phone: 081-7316733
E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com
ketsarin.c@tet1995.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050110503 AA WinLab 3.2
TEST STANDARD USED PART NUMBER
{Copper N9300183
IFitter 0.2 % MGO-057

Page 1 of 4

TH ONE S8OURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand



AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

%

FSR 1201

SERIAL NUMBER 04050110503

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

B. Condition of Mirrors,Lenses etc.(if necessary)

C. D2,HCL beam adjust {if necessary)

2. GAS SYSTEM CHECKS

A. Leak test all internal and extenal gas box joints

B. All gas box safety features

C. Burner system including nebulizer and all o-ring and gasket
D. Drain system ( safety )

3. ELECTRONICS CHECKS

A. Power Supplies

DATE TESTED

30-11.a.-66

K
K
K

HIEIE

N

oNlonile)
FIRIRIE]

+5.00 Vde + 0.2 Vde +5.02 Vde
+11.50 Vde + 0.2 Vde +11.48 Vdc
+15.00 Vdc + 1.0 Vde +14.89 Vdc
-15.00 Vdc + 1.0 Vdc -15.06 Vdo
+ 35,00 Vdc + 3.0 Vdc +35.13 Vdc
4. WAVELENGTH ACCURACY TEST
A. Zn Lamp wavelength 213.9 nm £ 0.3 nm. 213.78 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.20 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.83 o,
Page 2 of 4

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




FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100
SERIAL NUMBER 04050110503 DATE TESTED 30-ii.0.-66
{5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper (324.8 nm)

Neutral Density Filter 0.2 + 10% 0.180 0.173 Abs,
B. AA Baseline noise test with Copper (324.8 nm)

Integration time = 0.5 seconds

Replicates = 99 times

Standard Deviation = 0.001 0.000
C. Flame sensitivity with Copper (324.8nm)

(5 mg/L Cu Standard a read time of 10 seconds

10 replicates, standard burner)

Stainless steel nebulizer >025 0.285 Abs,

%RSD <03 0.18 %

Page 3 of 4

TH ONE S8OURCE Ce.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thafland




%

FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100
SERIAL NUMBER 04050110503 DATE TESTED 30-41.7.-66

Remarks :

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

meets
I:l does not meet

This certificate does not modity 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
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preciseiv

Certificate of Training
This is to certify that

Mr. Krungchai Treevichien

Has successfully completed

Atomic Absorption 100/300 Service Training

17 September, 2007 TO 21 September, 2007

_,&M%m

Gary Tyson 21 September 2007
INSTRUCTOR




