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RECALIBRATION
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Caiibration Certification information
Cal. Dete:  September 21, 2022 Rootsmater 5/M: 438320 Tz: 296 K
Operater;  lim Tisch Pa: 7483 v Hg
Cafibration Model #:  TE-5025A Calibrator 8/8: OG6E
Vol. init Vol Final &Vol. ATime oP AH
Run {m3} i) {m3} frnin) {min Hg) {in H20}
1 1 i 1 1.3760 3.2 2.00
2 3 4 1 0.9710 6.4 4.00
3 5 & 1 0.8730 8.0 5.00
4 7 & i .8300 3.8 5.50
5 S 10 i 0.6870 i2.7 2.00
Data Tabulation
Pa )( Tsid )
vstd | Qstd \/ o) (5 a AH(Ta/Pa)
fm3) {x-axis} fy-axis) Va {x-axis) {y-axis)
0.9870 0.7173 1.4080 0.9957 0.7236 0.8895
0.5328 1.0121 1.9912 0.9514 1.0211 1.2579
0.9806 1.1233 2.2262 0.5893 1.1332 1.4064
0.979¢ 1.1802 2.3249 0.2882 1.1907 14750
0.9744 1.4184 2.8160 0.9830 1.4309 1.7789
= 2.01042 = 1.25583
QSTD h= -0.03659 Qﬁ; b= -0.02312
p= 0.99926 r= 0.5995%6
Caleulations
Vetd=]AVol((Pa-AP)/Petd)(Tstd/Ta) Va=|AVol{{Pa-4P)/Pa)
Gstd=|Vstd/ATime Ga=lVa/ATime
for subsequent flow rate calculations:
Qstd= i/m ((JQH( +2 )( Lstd ))b) Ga= i/m <( AH(Ta/Pa )) ~b>
sict
Standard Conditlons
Tstd: 298.15 =y RECALIGRATICN
Petd: 760 mim Hg
ey US EPA recommends annual recalibration per 1598
AH: calibrator manometer reading (in H2Q) 40 Code of Federal Regulations Part 50 to 51,
AP rootsmeter manometer reading {mm Hg) Appendix B to Part 50, Referance Method for the
Ta: actual absolute temperature (°K} Determination of Suspended Particulate Matter in
Pai actual barometric pressure {imm Hgj the Atmosphere, 9.2.17, page 30
b intercept
r: slope

Tisch Environmental, Inc.
145 South Miami Avenus
Villzge of Cleves, OH 45002

wwit.tisch-env.com

TOLL FREE: {877)263-7610
FAX: (513}467-2009
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmsmtal Tech Site ID ! Bangkok Date : 5-Jul-23

ITEM : TSP Serial No: (No.39 } Calibrate By : Pipat

Site Conditions

Barometric Pressure (mmHg) ¢ 780.00 Corrected Pressure (mm Hg) : 760.0
Temperature(°C) : 25.0 Temperature {deg i) : 298.0
Average Press. (mmHg) : 750.6 Corrected Average (inm Hg) : -
Average Temp ("C} 1 28,3 Average Temp: (Deg K) : -

Calibration Crifice

Make : Tisch Qstd Slope ¢ 2.01042
Model : TE-5025a Qstd Intercept : -0.36350
Sarial# : 0068 Calibration Due Date : 21-8ep-22

Calibration Information

Plate or OREFICE Qstd Indicate ic

Test # ({in H,0) {m3/min) {CFM) {corrected} Linear Regression
1 12.80 1.262 60.0 57.00 Slope: 29.4511
2 9.20 1.691 54.0 52.00 Intercept: 1.2335
3 7.00 1.438 50.0 48.00 Corr. Coefi: 0.9818
4 5.00 1.294 40.0 49,00
5 3.00 1.044 30.0 20.00 f of Observations: 5

Calculations

Qstd = 1/m[SqrifH20(Pa/Pstd)(Tstd/Ta))-b} m = sampler slope
IC =I[Sqgrt(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 e o

b = calibrator Qstd intercept

Ta = actual temperature dwring calibration (deg K}

Pa = gctual pressure during calibration (mm Hg)

Tstd = 298 deg K F

Pstd = 760 mm Hg Approve By A2, ﬂ ""'")f

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

pr o

Thai Environmental Technic Limited 1/6 Soi Ramkhambaeng 145 Khwaeng/Khet Saphan Sung  Bangxak 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location ! Thai Environmemtzal Tech Sita ID ! Bangkok Date: 11-Jul-23

TTEM ; TSP Serial No: (Wo.36 ) Calibrate By : 2ipat

Site Conditions

Baromeiric Pressure (mm Hyg) : 760.00 Corrected Pressure (mm Hg) & 760.6
Temperature (°C} : 235.0 Temperature (deg K} t 2958.0
Average Press. (mmHg) : 750.6 Corrected Average (mm Hg) @ -
Average Temp ("C) : 28,4 Average Temp: (Deg K} @ -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Modef ; TE-5025A Qstd Intercept : ~0.365%0
Serial# : 0oes Calibration Due Date ! 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {(m3/min) {CFM) (corrected) Linear Regression
1 12.40 1.934 60.0 57.00 Slope: 30.0988
2 9.60 1.723 54.0 52.00 Intercept: 0.0732
3 7.40 1.535 50.0 48.00 Corr, Coeff; 0.9914
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Ohservations: 5
Caiculations
Qstd = L/m[Sqri{H20({Pa/Pstd}{Tstd/Ta)}-b] m = sampler slope
IC =IfSqgrt{Pa/Pstd){Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
1C = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By : SN

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K R )
Pstd = 760 mm Hg Approve By o] M
For subsequent calculation of sampler flow:

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 146 541 Ramkhamhaeng 145 KhwaengfKhet Saphan Seng  Banokok 10240 Thailand
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High Volume TSPEPM-10 Calibration Report

Location ;1 Thai Environmemtal Tech Site ID : Bangkek Date: 11-Jul-23

ITEM : TSP Serial Mo : (No.19 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg} : 760.¢00 Corrected Pressure (mm Hg) : 760.0
Temperature (*°C) 1 25,0 Temperature {deg ) : 298.0
Average Press. (mmHg) : 750.6 Correcied Average (mm Ha) | -
Average Temp (*C) : 28.7 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : z2.01042
Model : TE-5025A Qstd Intercept : -0.36590
Serial# : 0068 Calibration Due Date : 21-5ep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # (in H,0) (m3/min) {CFM) {corrected} Linear Regression
xl 12.50 1.941 60.0 57.00 Slope: 30.1371
2 8.20 1.691 54.0 52.00 Intercept: 0.3626
3 7.00 1.498 50.0 48.00 Corr, Coeff: 0.9846
4 5.00 1.292 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5

Calculations
Qstd = 1/m{Sqri{H20(Pa/Pstd)(Tstd/Ta))-b] v = sampler slope

IC =I{Sagrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate
1C = corrected chart response
I = actual chart response

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

m = calibrator Qstd stope Calibrate By e

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {mrm Hg)

Tstd = 298 deg K PX’ /
Pstd = 760 mm Hg Approve By N (A 7,

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

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/khet Saphan Sung  Bangkok 10240 Thailand
o Tal  +66{0Y2373-7795(Auto} Fax : +86{0N2373-7579 o admin@tet1095.com o www.tet1995 com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Bavirommemtal Tech Site ID : 2angkok Date * 13-Jul-23

ITEM: T5P Seriai No: (Wo.42 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.50 Corrected Pressure (mm Hg) @ 760.0
Temperature (°C) : z5.0 Temperature (deg K} : 298.0
Average Press. (mmHg) 1 750.8 Corrected Average (mm Ha) & -
Average Temp (°C) : 25,24 Average Temp: (Deg K) : -

Calibration Qrifice

Make : Tisch Qstd Slope 1 2.01042
Model : TE-5025A Qstd Intercept : -0.385¢90
Serial# : cose Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.50 1.941 60.0 57.00 Slope : 30.2240
2 9.10 1.682 54.0 52.00 Intercept: 0.0650
3 7.20 1.517 50.0 48 .00 Corr. Coeff: 0.9870
4 5.00 1,294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[5qri{H20(Pa/Pstd )(Tstd/Ta)}-b] m = sampler stope
IC =1[Sqrt{Pa/Pstd)(Tstd/Ta)] b = sampler intercept
[ = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slopa Calibrate By - -

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

Pa = actual pressure during calibration {rmm Hg)

Tstd = 298 deg K Pn? /
Pstd = 760 mm Hg Approve By : MU, M
For subsequent calculation of sampler flow:

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

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

ekl

Thai Environmental Technic Limited 1/6 Sof Ramkhambaeng 145 KhwaenofKhet Saphan Sunag  Banakok 10240 Thailzand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Enviranmental Tech Site ID : danckok Date: 5-Jul-23

ITEM : BM1O Serfal No: (No. 24 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {(mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature ("C} : 25.0 Temperature {deg K) : 235.0
Average Press. (mmHg) : 750.6 Corrected Average (mm Hg) : -
Average Temp ("C) : 28.5 Average Teinp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope = 2.01042
Model : TE-5025A Qstd Intercept : -0.63659%
Serial# : G068 Calibration Due Date : 21-5ep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Tast # {in H,0} {m3/min) {CEM) {corrected) Linear Regression
1 12.20 1.756 60.0 60.00 Slope : 34.3830
2 9.40 1.543 54.0 54.00 Intercept: 0.3850
3 7.20 1.353 50.0 50.00 Corr. Coeff: 0.5915
1 5.00 1.130 40.0 40.00
5 3.00 0.8B0 30.0 30.00 ¥ of Qbservations: 5
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
1 = actual chart response
= caltbrator Qstd slope Calibrate By R

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

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K ’
Pstd = 760 mm Hg Approve By _ Nemoug!
For subsequent calculation of sampler flow:

1/m{(D[Sqrt(298/Tav){Pav/760)1-b)

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

Thai Environmenkal Technic Limited 1/6 S0i Ramkhamftaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thal Eavirommemtal Tech Site ID ! Rangkok Date: 5-Jul-23

ITEM : pM1O Serial No: (No. 16 } Calibrate By : Pipat

Site Conditlons

Barometric Pressure (mm Hg) : 760.00 Covrected Pressure (mm Hg) : 760.0
Temperature ("C} 1 25.0 Temperature (deg K} : 298.0
Average Press, (mm Hg) : 750.8 Corrected Average (mm Hg) @ -
Average Temp (°C) : 28,2 Average Temp: (Deg I} : -

Calibration Crifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-S0254 Qsid Intercept : -v.036589
Serial# : 0068 Calibration Due Date : 21-gep-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic

Tast # (in H.,0) (m3/min}) (CFM) (correcied) Linear Regression
1 12.20 1.756 60.0 60.00 Slope: 33.988%
2 10.00 1.591 54,0 54.00 Intercept: 0.7528
3 7.60 1.38% 50.0 50.00 Corr, Coeff: 0.95952
4 5.20 1.152 40.0 40.00
5 3.00 0.880 30.0 30.00 ¢ of Observations: 5

Calculations

Qstd = 1/m{Sqri{H20(Pa/Pstd}(Tstd/Ta))-b] m = sampler slope
IC =I[Sqri{Pa/Pstd}(Tstd/Ta)] b = sampier intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By ==

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {(mm Hg)

Tstd = 298 deg K %{ }
Pstd = 760 mm Hg Approve By : Az W),
For subsequent calculation of sampler flow:

Lm{(D)[Sqrt{298/Tav){Pav/760)]-hb)

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

Thal Enwvironmental Technic Limited 1/6 Soi Ramkhamnaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 18240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtsl Tech Site ID ; sanckok Date: 11-Jul-23

ITEM: PM10O Serial No: (Mo. 21 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760,00 Corrected Pressure (mim Hg) © 760.0
Temperature ("C} 1 25,0 Tempeiature (deg K} @ 298.0
Average Press. (mmHg} : 750.8 Corrected Average (mm Hg) : -
Average Temp ("C) : 28.3 Average Temp: {(Deg K} : -

Calibration Crifice

Make : Tisch Qsid Slope @ 2.01042
Model : TE-50252 Qstd Intercept : -0.02659
Seriald# : coss Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Tast # {in H,0) {m3/min) {CFM) (corrected) Linear Regression
1 12.60 1.784 £2.0 £2.00 Slope: 33.9187
2 10.00 1.591 56.0 56.00 Intercept: 2.6249
3 7.40 1.371 52.0 52.00 Corr, Coeff: 0.9394
4 5.20 1.152 42.0 42.00
5 3.20 0.908 32.0 32.00 ¢ of Observations: 5
Calculations
Qstd = 1/m{Sqrt{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt{Pa/Pstd)(Tstd/Ta)}] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average prassure
I = actuai chart response
m = calibrator Qstd slope Calibrate By e ¢

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K /
Pstd = 760 mm Hg Approve By . Pﬁ"#"’"‘ﬂ“ 0,
For subsequent calculation of sampler flow:

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

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

Thai Environmental Technic Limited 1/6 Soi Ramkharmhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thaitand
» Tel @ +66{012373-7799(Auto] Fax @ +66{0)2373-7979 e admin@tet1S95.com o www tet1995.com






Thai Environmental Technic Limited
VBN NAUAGSUINGeN g 21060

High Volume TSP&PM-10 Calibration Report

Lecation : Thai Envirommemtal Tech Site ID : Bangkok Date: 13-Jul-23

ITEM @ BM10 Serial No: (o, 31) Calibraie By : Pipat

Site Conditions

Baromefric Pressure {rm Hg} ! 750.00 Corrected Pressure {mm Hg) : 760.0
Temperature {"C} : 2 Temperature (deg K} : 228 .0
Average Press. (mmHg) 1 750.8 Corrected Average (mm Hg) : -
Average Temp (°C) 1 28.7 Average Temp: (Deg K) : -
Calibration Orifice
Make : Tisch Qstd Slope : 2.01042
Model : TE-50258 Qstd Intercept : -0.03659
Serjal# : o00&8 Calibration Due Date : 21-Sep-23
Calibration Information
Plate or ORIFICE Qstd Indicate 1C
Tast # {in H,0) {m3/min) {CEM) (corrected) Linear Regression
1 12.20 1.756 £0.0 60.00 Slope: 30.3423
2 3.440 1.543 45.0 45,00 Intercept: 4.5728
3 7.20 1.353 50.0 50.00 Corr. Coeff: 0.9293
4 5.00 1.130 40.0 40.00
5 3.00 0,880 30.0 30.00 ¢ of Observations: s
Calculations
Qstd = 1/m{Sgri(H20(Pa/Pstd)(Tstd/Ta))-t] m = sampier slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
= actual chart response
m = calibrator Qstd slope Calibrate By = =_ 5

b = calibrator Qstd intercept

Ta = actual temperature during calibration {deg K}

Pa = actual pressure during calibration (mm Hg)

Tstd = 258 deg K g, /
Pstd = 760 mm Hg Approve By : O g m P
For subsequent calculation of sampler flow:

1/m((M[Sqr(298/Tav)(Pav/760)]-b)

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

Thai Enwiropmental Technic Limited 1/6 Sei Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkek 10248 Thailand

a Tal v ARAEMYITTIPT00 M gAY Baw » 2EEMATIT_7070 a adrmin@ibab100T ram = cdocee Redb TO0E mmene






Certificate Of Analysis
special Gases Mixture

Customer Details

Name. Address:

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 45,
i

Khet Saphan Sung, Bangk

Certificate Details

+  Number. 1734/23 Date uf Issue:
Malerial Details S : L
Picduction Oider- SD178560 Waterigl Code: 4
Gas content 5520 1 Filling préssure.
Cylinder Gwney: LINDE cylinder Material:

Laboratory Report

. Analyticol Resir
; Hotninal o 1
! MpOne . . Aalvsis Re
Cemponent Concentration %r‘-q’_?rfi_-s_r_cs“j
Mt Oxede 40 0 ppm ..O"S.pl.?.m
Cither NOx impurity L ' )

in Merogen

reference Standard
Nilric Oxide
1n Bltrogen

Instruement/thake/Medal
FTR Spectiumeters Nigolet (556

: Récommend.usage condition .-
A mtutihzaton. G of actu;

SIS ETETL R







Calibrate Date
Analyzer Type
Brand
Model

Serial Number

NOx Analyzer Calibration Report

;9-Nowv-23 Temperature (°C ) : 25°C

: NOx Barometer (mmllg) : 759 .5

: API Humidity (50+15 %) 50.C%RH

- 200A Dilutor - API M750 $/™ 625
21978 (Mo .15} 2ero Alr - APL M701 S/N 1526

Range : 500 ppb Standard gas : AGOS17 8K
Calibration of Span
Before of Span.{ppb} After of Span.(pph)

Supply Gas Ref Value(ppb S diff of Span
PPy ®pb) G T w0 | MO, | Wox | wo | No, | P
Zero 0.0 0.9 0.7 0.2 0.0 0.0 0.0 0.0
Span 400.0 405.0 | 4062.0 3.0 400.0 400.0 0.0 0.0

Multi Point Calibration
Analyzer Disp.(ppb iff
Ref Value(ppb) N p-{ppb) ' Outpl..lt Difference .
NOx NO NG, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 g.4 c.0 0.40 0.p01 0.10
100.0 100.8 | 100.2 0.6 6.20 0.002 0.20
200.0 200.5 | 200.1 0.4 0.10 0.000 0.05
400.0 400.3 | 400.1 g.2 8.10 0.000 0.03
Average Diff (%) g.09
Muiti Point Calibration
450.0 ..é.\.._. Lt et s st ity mn m n s sesimas s mr e srrmes e s _9___9_3 P
. e 47089934037 L, -
| 400.0 - . P
| = 350.0 [ e
Poa ;
. 23000
LR 2500 4
P {
5 2000 -
= 150.0
i
o
200.0 300.0 400.0 500.0
Ref Value{pgh)
i I_ *{:\“—-‘“—-—-—-.. N i »_a'llr-

Calibrate by: %«f,’d{z‘ W Approved by %r’ﬂ wvitains Y !

Vs
:f‘://'..

ndlvagad : 0o

Thai Enviranmentz| Technic Limited

T
a

Fufauss 0200415 v

3

@ Teb: +66(012373-7738{Auto} Fax @ +06G(0]2373-7979 o admin@Het1995.com o www.tet1535.com

iwwdafy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaerg/lkhet Saphan Sung Bangkok 10240 Thaiand







Thai Environmental Technic Limited
USHN matafsuandoning si5a

NOx Analyzer Calibration Report

Calibrate Date % -Nov-23 Temperamre (°C) @ 25°C

Analyzer Type ;NOx Barometer (mmHg) : 759.3

Brand : APIL Humidity (30£15 %) 50 .0%RE

Model - 2004 Dilutor - APT M700 S/H §25
Sertal Number 1282 (No.16) Zero Air - API K701 8/N 1926
Range 500 ppb Standard gas < ADOS17 SK h

Calibration of Span

. Before of Span.(ppb) After of Span.(pph) .
Supply Gas Ref Value(ppb) NOw O NG, on 0 NG, %o ditf of Span
Zero 0.0 0.5 8.8 ~-0.3 g.0 0.0 0.0 .
Span 400.0 420.0 ! £13.0 7.0 400.0 400.0 0.0 0.0

Multi Point Calibration

. Analyzer Disp.(ppb) Output Difference
Ref Value(ppb} : - .
NOx NO NO, Diff{ppb) % Diff Abs (%) Diff
0.0 0.3 0.1 0.2 0.10 0.000 0.03
100.0 100.3 | 100.2 0.2 0.20 0.002 0.20
200.0 1s9.8 | 18¢.5 ) 0.3 -0.50 -0.003 0.25
4000 399.2 [ 399.1f 0.1 -0.90 -0.002 0.22
Average DIff (%) 0.17
= Multi Point Calibration
: 4500 _: .......................... S . [P an
: 400.0 ' e Y 7 09872 4 0.22 R
00 B e SE——
0.0 100.0 2000 300.0 400.0 500.0 ;
Ref Valuelppb)
N - 0 I
Cafibrate by: _ Sr ™5 Approved by : B Mual
/,f' o
ufluassn : 0o Fufieiia 020015 fiused : QF-Qris-06

Thai Envirgnmental Technic Limited 178 50i Ramkhamhaeng 145 chwmeng/Kiet Saphan Sung Bangkok 10240 Thailand
o Tel: +66|0)2373-779%[Auta) Fax: +66{0)2373-7979 @ adnin@et1895 com v weany 1o 1555.com






Thai FEnvironmental Technic Limited
PIUN naladunagsng ot

NOx Analyzer Calibration Report

Calibrate Date :7-Nov-23 Temperature (*C) : 25°C

Analyzer Type : NOx Barometer {mmHg) : 759. 82

Brand : APL Humadity (56135 %) 50. 0%RH

hioded 1200 A Dilutor - APT MT00 S/N 625
Serial Number :777 {No.25) Zero Air . APT M701 §/N 1926
Range : 300 ppb Standard gas - AGOB1T BK

Calibration of Span

Before of Span.{ppb} Afler of Span.{ppb)
: - T o .
Supply Gas Ref Value(pph) T "G NG, Nox NG X0, Y diff of Span
Zero 0.0 c.8 0.2 0.6 0.0 0.0 6.0 0.0
Span 400.0 385.0 | 388.0 -3.0 400.0 400.0 0.0 0.0

Multi Pomnt Calibration

Analyzer Disp.(pph) Output Difference
Ref Value(ppb) - - —
NOx NO NG, Diff(ppb) % DIIf Abs (%) Diff
0.0 0.4 0.3 0.1 0.30 g.001 0.08
100.6 100.3 100.1 0.2 0.10 0.001 0.10
20006 198.7 1 198.1 0.6 -1.90 -g.010 0.95
400.0 400.8 | 400.3 0.5 0.30 0.001 0.08
Average Diff (%) _ 0.30

Muiti Point Calibration

450.0 e

i : 5985x - 0.22
| A00.0 1 oo e e 5935x

Yz0

Analyzer Disp.{pph)

S

200.0 300.0 400.0 500.0 !
Ref Value{pph) :

oy ~— 9 {
. e £L L IEA% Vo s
Calibrate by: 517"5 e - Approved by tih Az / M
o o
L
uflunged ;oo FuRssif 020913 wuiinnnlafy  QF-QPi6-0s

Thai Environmental Techeic Limited 146 S0f Ramithamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok i0240 Thaiiand
o Tel: +686(0)2373-7799(Auto) Fax : +56[0)2373-7975 o admin@1et1995 com o wavwitet1995.c0m






Thai Environmental Technic Limited
YIBN madagamiaanying a1na

NOx Analyzer Calibration Report

Calibrate Date ;> ~Nov-23 Temperature (°C) : 25°C

Anpalyzer Type @ NOX Barometer (mmHg) : 760.0

Brand : Teledyne Humidity (30£15 %) 50.C0%RH

Model : T209 Dilutor . API MT00 S/ 625
Scripl Noumber 5158 (Wo.32) Zero Alr . APT M701 S/N 19246
Range : 500 ppb Standard gas : A0CS1T sX

Calibration of Span

Belore of Span.(pph) After of Span.(pph)
Supply G Ref Val ¥ % diff of §
HPPIY S e Value(ppb) |15 T NG T NG, | Nos 7RO [ wo, | T ditrer Span
Zero 0.0 2.1 1.8 0.3 0.0 0.0 C.0 0.0
Span 400.0 399.0 ) 385.0 4.0 400.0 400.0 0.0 0.0

Multi Point Calibration

Analyzer Disp.(ppb iffcrence
Ref Value(ppb) ¥ p-(ppb) Output Difference
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.7 0.2 0.5 0.20 0.001 0.05
100.0 98.5 35.3 0.2 -0.70 -G.007 0.70
200.0 200.8 | 199.9 0.9 -0.10 G.000 0.05
400.0 400.3 | 398.5 0.8 -0.50 ~0.001 0.13
Average Diff (%) 0.29
: Multi Point Calibration :
| 500 . - e
: AQO.D A - e s —\_,-:0_9-9-89){ ?_OIQ§... [
| |
. 0.0 g Vi i
i 0.0 100.0 200.0 300.0 400.0 500.0 |
Ref Value[pph)
(ﬂ"\ ﬂj
. C__,.—;_":,T.:‘;ﬁ;,. S"‘"‘——m e Tia ar d h;"
(Calibrate by: / ) Approved by YA ’L[
nlundad : 0o Ffaaid 020015 e | OF-QPLG-06

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/khet Saphan Sung Banghkok 10240 Thailand
@ Tet ! +66{0)2373-7799(Auto] Fax : +65[0}2373-7979 e admin@tet1995.com o wwiwtet1395 com






Special Gases Mixture

Customer Details
nName: Agdress: Castomer 1aq No:
That Ervicenmental Techarg Limited. 1,/6 Sai Ramkhamhacng 45, Sspansoang,

Khet Saphan Sung, Bsngkok 10240

Certificate Details

Number: 2500/23 fzle of lssue: 13-5ep 203 Expiry date: 18-5ep-2027
Material Details
Production Order: 90179846 Material Code: 608400-5K-44 Cylinder No.: 9636157
Gas content: 5.520 1 Filling pressure: 145 bar Vatve: CGA 660 SS
Cytinder Owner: LINDE Cylinder taaterial: Spedlra seal Cylinder Size: 0L
Laboratory Report
Anolytical Result

{omporeni Nomiral Concentration  Analysis Resut! Uncertainty’ Methad of Analysis” . Assay Daie

Sulphur Dioxide 40.0 ppm 41.1 porn £ 10 relative (6} 1-P8-352 8-Sep & 18-Sep-23

In Mitrogen

Reference Standard used in Assay
Reference Slandard Cylinger number Conceniiation Expiry date:

Sifphur Dioxide BOC1506295G 25351 0.25 opim 9-Jun-2024
inNitiogen

Analytical Instruments used in Assay
Instrument/fMake /tiodel Analytical Principle Last Multipoint Calibsation
FTIR Spectiineters Hicolel iS50 FTR-502 6-5ep-2023

Recommend usage condition

Minimum utifization: 5% of aclual content of before expire date whichever comes first.
Storage condition: Keep inwell ventilation and secure area.

Comments

When reordenng, please quote the material number

Mate:

1Al esulls expressed ik repodi are on maley male baste, uniese mherwise speobed, Tne Assry of dins Standsid bas
arcodince it Ihe 24 Sraceabilivy Proloca! EPA-SUN R 24530 100 the Assgy and Cetbhication of Seseols Calibranen Wandards using procedure 21
Fihereponizd expzaded chcenziniy 1s basea on 3 siendaid undertanly sugiplied by a covesage faclor k=2, pewncng & leve: of confideace of approxiaiely 9380,
Ihe measiemernt of s materizl 8 tareable 16 the 37 traugh he refe ence gas staraarnd whigh s raceable io Sunss Hatonal Sianda o ol Mass m

aiher mugmc o] netioni ! mietiology instiutes.

T AT 25 Faramagnetic Duyacn: Malyzer, ) Electrorhemieat Geveer Analvze: {3 Decvechemica Bastuie Anglyron,

1531 otz Hydrocanbea A
s
Sukanya Pafinyaseoniormn

signatory for and on behalf of Linde (Thailand} ¢

feon prorlonned in

alyze, 67 Ghes - spefied

Pancloil

Bk B0 6 D0

IS5l /2, 0 Aunusl 02T

g riprart shall Aot ne ey soduced sreeoln full

Linde {thailand}) Public Company Limited
MO Lodsuahsn mo. 1073 TVRIT0E

15" Flon, Bangna Tawer &, 2,3 Ma6 t1, Bangna Trad K4, 6.5 Road, #angkaser

UEER 3w WsanAlngy $7va (Lnsuu)
[P T e FARUR I R o )

Ga 15 wnurnond e 23 000 EAMSIN-NEYE D, 6.5 ALt
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Thai Environmental Technic Limited
usuw amﬂuﬂaasaaﬂa@m"ﬂwa mnm

Analyzer Calibration Report

Calibrate Date 6-Hov-23 Temperature (°C ) 25°C
Analyzer Type S0z Barometer (mmHg) : 760.0 N
Brand APT Humidity (30+[5%): 50.0 %RH
MModel 100 A Dilutor APT M700 S/N 625
Serial Number 856 {No.5) Zero Air APT M701 5/N 1926
Range 500 ppb Standard gas P636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)}| After of Span.{ppb) Abs% diff of Span
Zero 0.0 0.4 0.0 0.0
Span 400.0 394.0 400.0 0.0
Multi Point Calibration
. Qufput Difference
Ref Value(ppb) |Analyzer Disp.(ppb - - -
(pob) Y p-lpp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.2 0.2 ¢.o00 0.05
100.0 99.8 ~0.2 0.00 0.20
200.0 i89.5 -0.5 0.00 0.25
400.0 385.4 -0.6 0.60 0,15
Average 1)iff (%) 0.18
Multl Point Callbrat:on
A50.0 e e e ot e o
Y= 0.3951x “9_95_ N
4000 - i
= 350.0 -
= |
53000 - ——
£ 250.0 -
< 00.0 | |
E 2 . R 3 — i
_5 I50L0 loen o /H - e e
| 2 1000 | S — S
| 50.0 s e " :
00 ¢ ) S S —
| 200.0 300.0 400.0 500.0
@ /{/m,\‘:{m_. i/j,,‘ . -,"f A
Calibrate by: p—— = Approved by ; O MAT
v

nAlUAsad ; 00

Thai Environraenial Technic Limited

Tunoyila 62/09/15

mafiues i QF-QP16-06

1/6 Soi Ramkhamhbaeng 145 Kheaeng/Khat Saphan Sung  Bangkek 10240 Tha'land

o Tel ! =BB[D)2373-7795{Auto) Fax: +BE(012373-7079 ¢ admin@tet]1 995 com e www.tet1995.com






Thai Environmental Technic Limited
U3V WANATUIGasN 1Ny 9196

Analyzer Calibration Report

Calibrate Date 7-Nov-23 Temperature (°C ) 45°C
Analyzer Type SO, Barometer (mmHg) : 760.0
Brand API Flunudity (50£159%): 50.0 %RH
Model 1L00E Dilutor - API M700 S/Kk 625
Serial Number 383 (No.12) Zero Air APT M701 S/N 1926
Range 500 ppb Standard gas DE36157 .
Calibration of Span
Supply Gas Ref Value(ppb) }Before of Span.(pph)| After of Span.{ppb) Abs% diff of Span
Zero 0.0 2.1 0.0 6.0
Span 400.0 389.0 400.0 0.0
Multi Point Calibration
. Oulput Difference
Ref Value{ppb} lAnalyzer Disp.(ppb
(Ppb) yzer Disp.(pp Diff (pph) Percent Diff Abs Percent Diff
0.0 0.2 0.2 0.00 G.05
140.0 99,8 -0.2 0.00 0.20
200.0 188.5 -0.5 0.00 g.25
400.0 398.8 -0.2 0.00 Q.05
Average Diff (%) 0.14
5 Multi Point Calibration
I 450 »0 I R I A LY LA P AR ALV ALARS LATALSARRAR LY S L = e, TWRAA = i :
8000 A e y=0531x-0.02
) -
2 i
2 S
LB .
=
Po Tt
L2 I
i [r
| =1 !
P I
: 0.0 SE— . . ey
0.0 100.0 200.0 300.0 400.0 500.0 |
Ref Value(ppb} ,
4 z, § N :j ar ’I Y
Calibrate by: lﬁ:‘%f&“’(\g— - Approved by rpiila !y !

e Ere ar o Camy P ¢
!!T{]ﬂiﬂﬁ\'ﬁ"l 00 TUMBUUR 02/09/15 Lﬂ-“d‘i'ulli‘lj‘i‘iﬂ’a'u : QF-QPi6-06

Thai Ervironmarntal Technic Limited 148 Soi Ramkhamhaeng 145 Khwaeng/Knet Saphan Sung Bargkok 10240 Thailand
o Tel : $66{0}2373-7799(Auta} ~an ; +60{0)2373-7979 » admin@1et 1995 com & wwwtet1995.cam






Thai Environmental Technic Limited
BIUN matiadunagauing si9n

Analyzer Calibration Repors

Calibrate Date 8-Nov-23 Temperaiure (°C§ - 25°C

Analyzer Type S0, Barometer inmlilg) ; 760.0

Brand Teledyne Humidity (50+£15%): 0.0 %RH

Model THML-50 Dilutor . API M700 5/N 625

Serial Number  S02870 (No.19) Zero Air . BPI M701 S/N 1926

Range 500 ppb Standard gas : D636137
Calibration of Span

Supply Gas Ref Value{ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 1.9 0.0 0.9
Span 400.0 385.0 400.0 0.0

Multi Point Calibration

. t Differ
Ref Value{ppb) |Analyzer Disp.(ppb - Outpu le,‘fel cnee -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.2 0.2 6.00 ¢.05
100.0 1¢61.5 1.5 0.02 1.50
200.0 158.5 -0.5 0.00 G.25
400.0 401.6 1.6 0.00 0.40
Average Diff {%) 0.55
i viutti Point Calibration
: 450‘ 0 e e e s e ke 1+ R SRR e o o e
1 y=10023x+03 B
= S
S i
=
& .
[=] i
] -
2 150.0 oo e _
3]
| =4
(=4 —
0.0 i e i = e e b e e - i
0.0 100.0 200.0 300.0 430.0 500.0
Ref Yalue{ppb) _
Bl R, 1)
Calibrate by: S Approved by :  Pe@minds T
T 5
[
uflvassd - oo FuRowd 020915 mufdaiy | QP-GP16-06

Thai Ervirenmenzai Technic Limited  1/6 Soi Remkhamhaeng 145 Klwwaeng/¥het Saphan Sung Bangkolk 10240 Thaitand
o Te!: +66(0I2373-7739{Auto] Fax: +66(0)2373-7973 & admin@tet1895.cam e waww.tet]1995.com
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Analyzer Calibration Report

Thai Environmental Technic Limited
UVSHY INANATUNAIDU I D106

Calibrate Date g-Nov-23 Temperature (°C ) 25°C
Analyzer Type 80, Barometer (immHg) : 758.2
Brand Teledyne Humidity (50+15 %) : 52.0 %RY
Model 100 E Dilutor - API M700 S/N 625
Serial Number 062 (No.23} Zero Air APT M701 S/N 1926
Range 500 ppm Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb); After of Span.{pphb) Abs% diff of Span
Zero 0.0 1.0 0.0 0.0
Span 400.0 382.0 40¢.0 0.0
Multi Point Calibration
Ref Value(ppb) [Analyzer Disp {ppb’ - Output Dif?crence -
Diil (ppb} Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 92.4 -0.86 -0.,01 0.60
200.0 158.2 -0.8 0.00 0.40
400.0 398.1 -0.9 0.00 0.22
Average Diff (%) 0.32
Multi Point Calibration
I 450.0 o e
00 470800
Do 350.0 e e ; o
- B 3000 +——
.g' 250.0
-5 2000
,i;?‘ 150.0 . -
| < 1000 -
| 50.0
]I O‘O e I T TS T —— P .
0.0 100.0 200.0 300.0 400.0 500.0
' L Ref Value{pnh)
— P -~
Calibrate by: ‘:‘7“/‘7{‘/’{{'%\ - Approved by ; }??’Jf"ﬂf‘ﬁ -’! 7 {7.
s

|//

nflaased : 0o

Thai Erwironmertal Technic Limited

TABUNR 02/09/13 @uiuuurnfy | QF-QP16-06

146 Soi Ramkhambaeng 145 Khwaeng/khe! Saphar Sung  Bangkok 10240 Thailand
o Tel : +66{0}2273-7799(Auto] Fax: ~BE{012373-7979 © admin@tet19095.corm o www.tet2995.com







THAI METEQROLOGICAL DEFARTIMENT

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

Calibration Certiricate

Issued by: Calibration & Test Section : Meteorological instruments Bureau

Date of Issue 25 July, 2023 Certification No.  268/23

Page : | of 2

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

Type : Weather Wizard Il

Serial No. WEQQ405A32 (D No. : No.11
Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature  25.1 °C  Barometric Pressure 1005.7 hPa

NATIONAL STANDARD WIND TUNNEL

. Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.LS.T. Test Reference Number 731/241460 : Standard Velocity 2t 20 - 30 misec
: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-90AH)

Serial Number 110730028 (sensor 120829586}
JAPAN QUALITY ASSURANCE ORGANIZATION  Siandard Veloclty at 0 - 20 m/sec

a’rlf'

Calibrated by : ((\[g%{]‘r@i&)\ Signgd :

Mr. Watcharapol Subwat Mr. Pisood Promsut

Mechanical Engineer



THAI METFORCLOGICAL DEPARTMENT

4333 Sukhumvit, Bangna, Bangkolk 10266 Tel, 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 268/23

25 July, 2023 Page : 2 of 2
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocily Velocity Correction
m/fsec inches H20 | inches HXO | m/sec Hi/sec n/sec
1.00 - - - 0.9 0.10
302 - - - 27 032
5.00 - - - 49 0.10
7.00 - - - 6.7 0.30
8.02 - - - 8.9 0.1z
11.01 - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 14.7 0.31
17.02 - - - 17,0 0.02
20.02 - - - 20.0 0.02

Wind Aloft Plotling Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREALU

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

Calibrated by :
' MWL
Mr, Watcharapol Subwat

Mechanical Engineer




Thai Environmental Technic Limited
PYSHN MMANATHNIRAN N D106

Personal Pump Calibration Report

Equipment Type : Personeal Pump/Parameter

Equipment Range : (3.1-7.0 Y/rmin

Calibration Range : 0.1-4.0 U'min

Calibration Type : Drycal

Calibration S/N : 4491

Personal Pump Hi Flow/ 24 B o L 4
ltern A799 1 AN 2 A3 3 Average Uncertainty
S/N Low Flow

i 20140705056 2.5 24930 24950 24570 24950 +0.002¢
2. T 20140605026 2.0 19950 1.9980 19930 1.9970 +0.0021%
3 20111203056 2.0 1.9950 1.9970 1.99%0 1.9970 +0.0020

Calibration Date_ 20/ 12_/_ 6&é

Y
Calibration By "}g

Raemark : Uncertainty Type A = G = _SD
Jr
SD = Standard deviation
X = Mean






@ 'T'Eﬁrﬂ Thal Enviranmental Techniz Limited

uitn madinfunedanne diin

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
[¥] 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

T Standard gas T

GASES Conc. E Uncertainty Cer.No Cyl. No Exp. Date
Methane/Propane 20ppm +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 Air

Pagelof3




Environmental : Temperature__ 25.0°C.

Test Results Table :

O TET

Thai Environmental Technic Limited
viin mainAasedeulny S

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 Evalua;ted
(ppm) (pom) | {ppm) | (ppm) |  (ppm) (%) (s 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 .50 pass
0.0 0.0 0.0 19.90 20.0 0.51 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 1.89 76.22 1.99 17.74
20 20.08 248.64 19.90 186.44
200 189.76 2488.97 200.02 1919.60
]
Methane Response
3000
B® o000 IUUPRPR
= 0 R=09%03
x 3
0 54 106 150 200 250

concenirgtion, DEm

Page 2 of 3



@ "”E—ET‘ Thai Envirenmental Technic limited
—_— i welinfunedenne diiw

o
: EPITTET
{ - TSI EL o
o
a i 1040 158 2040 A5G

concentration, pom

Approve by ?hOKﬂ'}fp Phetshee

PM Operationsby “1ew & piv o C\ﬂv\eU\meGm
(Mr.Tewa‘pong Chueywatkoa)
Scientist

(Mrs.Phofrntip Phetshee )
Laboratory Manager
1% fo1 [ 3033

PM Date 1% /1 Lrezs Approve Date

EE SR EEEEEE TR EEEEEEEEEEETESEES ST

End of report

Page 3 of 3






TECEBNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: HQUIPMENT CALIRRATION AND TESTING SERVICES
S34i4 PATTANAKARN ROAD SOF 1R, SUANLUANG, SUANLUANG BANGRGK 10250 s :
HMEC.TISETISTO2S
TEL. -2717-3000-20  FAX, (.27]5.9484 CALIBRATION 0008

Cert.No,; 23MM161
Page.. 1of3

Certificate of Calibration

Eguipment : Electronic Balance

Manufacturar : Mettler Toledo

Model : XP205DR

Serial No. ! 1129273885

I No.: -

Submitted by ; Thai Environmental Techaoic Limited

1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Baphan 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 % 10 90 %

Calibrated by : Khit Rultanaprapachai

Approved by : “{‘ﬁﬂﬁbu .

Approved Signatary

{ ,} Pornthippa Tameyakut
(/ } Malee Butkruea
( ) Suwit Imjai

issue Daie : 25 April 2023

The Uncertainties ave for a confidence probahility of approgimately 5%

This certiticats may no: be reproduced other dan in full, sxeept with the prioy wriren

Appeoval of the head of Corporate Services 3 @ Equipment C'alibration and Testing Senvices,

A& 0053455



Equipment : Electronic Balance Cert.No.: 23MM161
Condition As-Received:  Used ltem Page: 2 of 3
Reference : 2304-01460C-13
Procedure used :-

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

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

1) Standard Weight Set (E2) 15884 24053 TORCOC7 MM-0a10-22 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 customer.
% 4, This certificate is not certified for any commercial transaction.
=z 5. This certification is traceable tc the International System of Unit.

~ Result of calibration () Without Adjustment { * } After Adjustment by Internal Calibration
Range capacity : 0 g o 81 g Resolution 0.00001 g
81 g to 220 g Resolution (.0001 g

Befora Adjustment ¢

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

{9} (g) {9} {£mg) (k)

80 79.89846 +0.00054 0.156 2.00
200 189.9984 +0.0018 0.30 2.00
After Adjustment ;
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
{g) of Reading {g)
80 0.000023
200 0.00008

a 11584897



“ Equipment : Elecfronic Balance Cert.No.: 23MM161

-, Condition As-Received:  Used item Page: 3 of 3
. Reference: 2304-01460C-13
- Resuit of calibration HRRE 5|0
2, Effect of off center loading : : DU
A mass of 100 g was placed to varicus position on the pan. A A A @
- The weighing machine reading error obtained is given in the fable Front Frant Front
5 Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position & off-center and central loading
{9) {g) (9) (g9) (g) {g)
-(.0001 -0.0001 -0.0002 ~0.0001 0.0000 0.0001

Y

3. Departure from nominal vaiue

Balance Measurement Coverage
Applied Weight Reading Correction Ungertainty Factor

(g) (g) (g} {£mg) (k)
Unload 0.00000 0.00000 0.038 2.28
0.01 0.01000 0.00000 0.039 228
0.05 0.05000 0.00000 {.039 2.28
1 1.00001 -0.000¢1 0.040 2.23

2 2.00001 -0.00001 0.040 2.23

5 5.Q00001 -0.00001 0.042 2.17
10 10.00001 -0.00001 0.045 2.13
20 20.00001 -0.00001 0.051 2.08
50 49.99998 +0.00002 0.085 2.00
80 80.00002 -(.00002 0.15 2.00
200 199.9999 +0.0001 0.30 2.00

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

-of0-

a 1158496






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

5544 PATTARARARN ROAD SOI 18, SUANLUANG. SUANTUANG BEANGKOR 167150 K
TEL.0-2717-3000-20  FAX, 0-2719-0484

Certificate of Calibration

Equipment :
Manufacturer :
WMode :

Serial No. :

1B No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(\/)Saithip Meangmai

{ }Warakom Lerngagtrakul

{ ) Ponpan Paipim

Issue Date :

W
%
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e
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'
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Cerf.No.:
Page.:

pH Meter

Horiba
LAQUA-PH1300
BOBDO012
Ins-LAB-028

Used ltem

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

Thai Environmertal Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240

Laboratary (Thai Environment Technic Limited)
(254 - 24.2) °C

(69.3 - 66.7) %

in - house method

- CP-OCH2 by direct measurement with standard

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

Sl

Approved Signétory

10 November 2023

The Uncertainties are for a confidence probability of approximately 95%

This certifleme mey not b2 reproduced other than in fuali. excepl with the prior written

Approval of the hewd of Carparme Services 3+ Equipment Calibraiion snd Tesilug Services.

CALIBRATION 0003

23CHO644
1of 2

A 0060438



Cert. No.: 23CHOB44
Page.: 2of2
Candition of this calibration result
1. Reference Standard Instrtument - -

Instrument Serial No. 1D No. Cert. No. Bug Date
1} Document Process Calibrator 431680068 130RC092 23E1284 10 Apr 2024
2} Digital Thermomaeter - 130RC018 23T1585 13 Sep 2024

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

2. Certified Reference Materials » The measurement results are traceable to $i through CPA chem Lid.,
ANSIL-ASQ National Accreditation Board, Accredited No. AR-1835
Buffer Soluiion Manufaciurer Lot No. Exp. date

pH 1.679 CPA chem 823319 20 Jun 2024
pH 4.008 CPA chem 931958 01 Oct 2025
pH 6.865 CPA chem 788686 01 Jan 2024
pH 9.181 CPA chem 831960 01 Oct 2024
*pH 12.45 Hach Lenge GmbH C02902 18 Nov 2023

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 (1.7,4,7,10)

Unit Under Nominal | Standard . Uncertainty of Coverage
. Actual Reading
Calibration Value Voltage Measurement factor
Input {ImVv) k
pH mV mV pH
pH Meter 1.680 314.73 314.7 1.680 0.058 2.00
S/N.: BOBDO012 4.000 177.48 177.4 4,000 0.058 2,00
6,860 8.28 8.3 £.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
8.180 -128.97 -128.0 9.180 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00

Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH {1.7,4,7,9)

Unit Under Standard pH Actuatl pH |Actual mV|  Uncerfainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
{(mV) (£} Kk
pH Electrode 1.679 1.686 296.3 0.0071 213
S/N.: BX3D0537 4.008 3.992 159.1 0.0089 2.25
6.865 5.845 -10.1 0.015 220
2181 9,138 -143.8 0.014 2.00
*12.45 12.427 -335.9 0.0566 2.00

Remarl: *: Not NSC-ONSC Accredited
The reported uncertainty of measuremient was based on a standard uncertainty muitiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-000-
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Certificate of Calibration

NSE-TISI-TIS 17025
Cofibration 0037

Eguipment: SPECTROPHOTOMETER Certificate No.: C08230177
Model: Spectroquant Prove 100 Issued Date: 02 May 2023
Serial No. {or iD.): 1618111041 Job No.: KSPR2306590
Manufacturer: Mearck Page: 1 0of 3
Condition: In Condition

Customer: Thai Environmental Technic Limited

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

Environment Condition: Temperature 277 °C £ 0.3 °C
Humidity 595  %RH * 1.7 %RH
Calibrafion Place: Thai Environmental Technic Limited ( Laboratory )

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

Calibration By: Mr.Siwapan Srijan

Calibration 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 o the CRM maintained by Naticnal Institute of Standards and

Technology (NIST) through Starna Scientific Limied.

The standard for Wavelength Certificate Neo. 105931 and 105898
The standard for Photometric Certificate No. 105840
The standard for Stray light Certificate No. 101040

s d &"Jmﬁgf\f""w-w ﬁ%ﬁ ig’\_

(Mr. Siwapan Srijan) (Mr. Nitinun Srihawan)
Fersen in charge Authorized signatory

This ceriiicats s issued the units of measurement actording to the Internaticnal System of Units {S1). [t provides traceabifity of measurement to international or
national standard or other recognized national standard laboratories,

The measurement uncertainty stated s the expanded unceriainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) ta
provide & level of confidence of appraximately 95%. 1t is determined in accordance with the Guide to Expression of Uncerfainty in Measurement (GUNM).

These resulis may be affected by deviations from specified congittons. The resulis relate only to the itemns lested, calibrated or sampled, The report shall not be
reproduced excapt o full without approval of DKSH Technology Limited.

U5t Mamdey vaTulal 4ia

DKSH Technology Limited

2533 MUUAWH I EDTN9RIN A Ts s pgatnimuRg 10260

2523 Sukhumvit Road, Bangehak, Phrakharong, Bangkok 10260

Phone: +86 2639 7000 Email: info calibration@dksh.core  Website: waway dksh.comifscientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C08-15: 12 Sep 2022



£z DKSH

Cettificate No.: C06230177 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelangth Accuracy (nm), The spectral bandwidth of Std at4 nm and UUC at4 nm
Standard Wavelength Unit Under Callbration Correctlon Uncertainty
418.48 418.9 -0.42 0.13
536.90 536.8 0.10 0.13
637.94 638.1 0,18 0.13
748.28 748,3 -0.02 0.13
807.16 807.0 0.16 0.13
Photometric Accuracy (Absorbance)
Wavelsngth Standard absorbance Unit Under Calibration Corractlon 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 -0.0039 0.0045
0.0000 0.000 0.0000 0.0045
0.5782 0.579 -0.0008 0.0045
440 nm
0.7430 0,745 -0.0020 0.0045
1.0018 1.005 -0.0034 0.0045
0.0000 0.000 0.0000 0.0045
0.5283 (0.530 -0.0017 0.0045
465 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
546.1 nm
0.6944 0.694 0.0004 0.0045
0.8965 0.998 0.0005 0.0045
0.0000 0.000 0.0000 £.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 0.689 0.0010 .0045
1.08862 1.085 0.0012 0.0045

U3 fualaioy e Tulal dndn
DKSH Technalogy Limited

PEES oUW W wwenissTHU N A s 10260
2533 Sukhumyit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: 68 2639 7000  Email: info.calibration@uksh.cam  Wehsite: www.dksh.comfscientific-thailand

Deilvering Growth - In Asia and Beyond.

CAL-FM-C06-15: 12 Sep 2022



Cerlificate No.: C06230177 Page 3of 3
Calibration Restilts:
Without Adjustment
Stray light *
Standard; cut-off UUC: Wavelsngth {(nm) UUC: Transmission {%T) Absorbance [ A)
381,94 +~0.11 nm 391.9 1.13 1.947

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

The End of Certificate

Uit fntadas mAtyial diia

DKSH Technalogy Limited

2533 muUFY WU AT T AR TRRY 02680

2533 Sukhumvit Read, Bangchak, Phrakiianong, Bangkek 10260

Phone: +66 2629 Y000 Email: info.calibraticn@cksh.com  Website: www.dksh. comiscientific-thailand

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



wilaipdasiia;. SPECTROPHOTOMETER  5u: Spectroquant Prove 100

ﬁ%%:w; IS

IUNSINFILFNMNIAT TR RIRRaN

wafitue: KSPR2306590

BUAEEUAIRY: 1618111 041

ngaday (5u) Lt (s'i\';)
02 May 2023 F1HN56159NEDA 02 May 2023 VUL
Und | lang Ung | Lalng
General
O 1. e wdNysalases I
O 2 AmEzane ( 3avlasnan, molu-uaniadag) ]
= 3. &% e —ifla w09 (On-Off Swicth) |
O 4 L]:mtﬂ (Keypad) |
3 5 wias (Display, Screen Contrast) O
Speciropholomeler
. ] 6.  usewlwvh (Battery Backup) >= 2.5 VDC C] ]
| ! 7 Frampuidanainueniaiu (Wavelength Control) I |
0 8. evunedu (Wavelength Check) ]
3 I g uvasriullauas (UV < 3,000 hour) 1 Cl
O 10, uvmsriufiauwsn (Visible < 5,000 hour) O 169 Hours
m; | 1. waviavanusinanns (Carousel Module) O !
Pl Meter and Conduclivity Mefer
. Ol 12.  Bdn1nsn ( Electrode and Connection Cable ) ] 0
| | 13.  sweiudrsazatelu Electrode (Level KC) [ |
O O 14.  rhilafiuilana Electrode (Dust Protection Hood) O a
J 0 15, wdvddnTnas (Stand) [ CJ
Turbidimeter
O O 186. Fhm'm'l:luﬁs'i'nafm (No Sample) 0O |
. O 17.  ssdunssasdeanas (>= 2.5 lafu 3.0) ! O]
Automatic titrator
[ | 18.  #@nw Piston Burettes 1 J
] 1 19.  Function Rinsing and Dosing 0 O
O O 20.  savasugwuasalnsilssnay 3 {:|
Wuds/aauusin

Uty fwewamay maTuTal dafin

DKSH Technology Limited

2533 OUUAYNR WEUNE 1eess Ty AgeunwistuRT 10260
2533 Sukhumvit Read, Bangehak, Phrakhanong, Bangkok 10260
Phone: +B6 2638 7000  Email: info.calibration@dksh.corm  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

Mr. Siwapan Srijan

Service Engineer

CAL-FM-R31-03: 20 Jul 202;



Y METROLOGY SYSTEM ( THAILAND ) €O.,LITD.

Certificate of Calibration
Ceriificate Number © SPR23040143-5 Page: 1 of 3

Customer © Thai Environmental Technic Limited.
1/6 Sai Ramkhamhaeng 145, Knwaeng Saphan Sung, Knhiet Sachan

Sung, Bangkok 10240, Trailand.

Egquipment Name - DO Meter
Manufacturer ! Horiba
B Model L OM-71G
: Serial Number L DP5I00%2
10. Number : No.O7

Environmental Conditions

Ambient Temperature © 23°CT 2°C Received Date © 13 Jan 2023
Ralative Humidity © 50% T15% Calibration Date D14 Jan 2023
- l.ocation of Calibration D In-bLab Recommend Due Dale o 14 Jan 2024
Calibration Pracedure : In-House Meinod Date of Issue D15 Jan 2023

Method of Calibration

This certtifies that the above instrurment was calibrated in compliance with the calibration system

requirement of iISOAZC 17025:2017 in accordance with reference procedure. Standards used o perform
this calibration are cerified by to NIST or squivalent, Nationa! mairology insiitute, Natural physical congtants,
cansensus standards. The result reportad herein 2oply only to the calibration of the item described above as
receivad.Our decision rule is to contact the customer i the ftem pass and fall calioration when the results
include the unceriainties and the customer must determing if the resuits meets their needs.

Ali calibrations are periormed within manufaciure's spectications. The calibration certificaie shall not be

reproduced except in full without written aporoval of 8P Metrology System (Thailand).

Calibrated by : #r.Kija Visitsilp Approved by S
Calibration Officer { Ms.Busszkorn Chaikzew )

Authorized Signatory

SP-FR-04-15 1ev D



y WETROLOGY SYSTEM ( THAILAND ) C0.,LTD.

(LA Rty ] e
]
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Calibration Report

Certificate Number © SPR2301%0143-5 Page :2 of 3
e . Reference Standards
p Equipment Name Model Serial No. Ceriificate No. | Due. Date
Zero Oxygen Solution i HI7040L Lot. S0066/2% | 1824 31 Jan 2027
Electronic Balance | N/A 14226789 | SPR22110015-7 | 10 Nov 2023
Standard Weight Set Class E2 B746971865 | CQ02221802 16 Sep 2023
; Traceability
: This certification i8 traceable to the International System of Unit maintained at "~
= HANNA - Hanna Instruments (Thailand) Ltd.
SP Metrology - SP Metrology system (Thaitand} Co Ltd.
) SPC - SPC Calibration Center Co;Lid.

SP-FM-04-15 rev.d



BEOTROLOGY VST { THAKLAND § 40, 115,

Hesult of Callbration

Certificate No.:  SPR23070143-5 Page : 3 of 3
Function : Dissclved Oxygen Permanance Test Lnit © mg/L
Aciual Uncertainty
Fange LULC. Reading Error
Standard { £ )
. 0.3 ¢.00 ~0.08 0.3
0-40
. 8.3 8.1¢ -0.11 0.13
Note:

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

This Certificaie is not certitied for any commercial transaction,

Measurement Unceriainty
The reported uncertainty of measuremeant is the expanded uncertainty oblained by muitiplying

the stardard uncertainty with the coverags factor k = 2.00, providing a ievel of confidence approximately 85%

- £ng of Certificaie ~

SP-FM-04-15 REV.O
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TECHNOLOGY PROMOTION ASSOTIATION (TRIAILAND-JAPAN, ﬁ%
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES 7{},@?‘;‘*‘{1\?
51444 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 19250 ket
TEL. 0-2717-3000-20  FAX, (L2719-0484 CALIBRATION D065

Certificate of Calibration

Eguipment :

Manufaciurer :

Model ;

Serial No. :

1D No. :

Submitted by :

Location ;

Received Order:
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

{ )Porthippa Tameyakul

{ /) Malee Butkruea
{ ) Suwit Imjai

lssue Date :

Cert. No,; 23TME73

Page: 10of 3
4

BOD Incubator
Accuplus

250
0408-0115-0008
TET.LAB.BODOS

Thai Environmental Technic Limited
116 Soi Ramichamhasng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environmenta! Technic Limited)

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

Khit Ruttanaprapachai

Walu,

Approved Signatory

25 April 2023

The Uncertainiies are for s confidence probebility of approximately 95%

This certificate may not be reproduced oiher than in fudl. exceps with ihe prior ritten

Approval of ihe head of Corporate Sereices 5 @ Byuipment Calibretion and Tesiing Servizes.




Equipment :

Condition As-Received :
Reference :

Procedure Used :-

BOD Incubator
Usad Hem
2304-01460C-2

Ceart. No.:
Page: 20f3

23TMBY3

Calibration were conducted using calibration procsdure CP-OT02 according to direct measurement

method with Data Acquisition which connected with Resistance Temperature Detecter ( RTD ).
The temperature scale used was based on ITS-90,
Condition of this result of calibration

1. Reference standard instrument:-

Instrument
1} Data Acquisition

Mode|
34072A

Serial No.
MYSET013711

2. This certificate is valid oniy to the #em calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

- Result of Calibration :-
% Function of UUC*:
.1 Fresh air setting :

{7} Without Adjustment
Temperature Source

Not Available
A o [=)
1 3
=] {raf.}
¢
H a I {2
& i
i 7
______ =
W2 I a3 D
- o2 i;— 2
el e
£z
et 7 o

Probe Installation Details :

a= 10 cm
= 10 cm
c= 10 cm

Capacity =

Oimension of Chamber :
=
W
H =

Cert. No. Due Date
22LM93 02 Jut 2023
Enviranment during calibration
S, ""? 2 Beginning Finished
Temp. { °C ) 25 06
REL.Humid. ( % ) 51 54
AC Supply { Voit ) 221 221
Position : Ref, Std.
ID No.:
1 18-18RTD-01 _
e R
...... -
4
5
g 18-18RTD-06
“““““ 7 18-18RTD-07
8 22-18RTD-08
" 9 (ref.) 18-18RTD-09
m
m
mS

a 1158205



o Equipment :

. BOD Incubator Cert. No.: 23TM873
. Condition As-Received : Used ltem Page: 3 of 3
~: Reference : 2304-01460C-2
'~ Result of Calibration - ( * ) Without Adjustment
* Function of UUIC* ; Temnperature Source
#" Fresh afr setlting : Not Available
+['Caiibration| uuC* | UUG* | Temperature Temperature | Overall |Coverage
Point Setting | Reading stabitity uniformity Variation| Factor
(°c) ("C) | (°C) {x°C) (°C) (¢) k
20.0 19.8 19.7 0.54 0.37 1.1 2
{ Calibration Measured Temperature ( °C ) .
i e - Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 [e(ref) | (£°C)
20.0 20,121 | 20.227 | 19.983 | 20.098 | 19.882 { 19,953 | 19.936 | 18.814 | 20.048 0.72

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

' Temperaiure stability : One-half of the greatest maximum difference of measured femperature at any one sensor.

Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
-t temperaiure at the reference location which are observed at the same time or at as close an observation fime as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
. Qverall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

ouct
o Note

Unit Under Calibration
The reported uncertainly of measurement was inciuded stability and excluded uniformity .

L The reported uncertainty of measuremeant was based on a standard uncertainty multiplied by a coverage
factor k, providing a !evel of confidence of approximately 95 %.

~olo-

& 1158204

i,






" e . - . ie S,
TECHNCLOGY PROMOTION ASSOCIATION (FHAHLAND-JAPAM) % ;
CORPORATE SERVICEY 3: EQUIPMINT CALIBRATION AND TESTING SERVICES //“\”;:Q“;x 2y “{%&i@
53472 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BARGIOK 10250 ’ £ i

AR Tl
HSC-TISITISTIORS
TEL. §-2717-3000-2€¢  PAX, (-2719-0484 CALISRATION 8045

Cert.No.: 23CHC4483
Page.: Tof3

Certificate of Calibration

Equipment: Spectrophotomester

Manufacturer Perkint Elmer

Model : Lambda 265

Seriai No. ; 365K9042008

1D No. : -

Condition As-Rec¢egived: Used liem

Received Date : 18 August 2023

Calibration Date : 18 August 2023

Reference : 2308-04890C-1

Submitted by : Thai Environmental Technic Limited

1/3 Soi Ramkhamhaeng 145,
KhwaengfiKhet Saphan Sung,
Bangkok 10240

Calibration Place : Laboratory (Thai Environment Technic Limited)
Ambient Temperature ! {2858 -253)°C (On-Site)

Relative Humidity : {57.8-60.8) % (On-Site)

Calibration Procedure : in - house method

CP-OCH4 based on ASTM E 275-01

Calibrated by : Kunchit Promprat

Srmﬂv}ﬁ

Approved Signatory

Approved by :

{r/§8eithip Meangmai
{ ) Warakorn Lermngaghraku
{ ) Ponpan Paipim

issue Date ; 22 August 2023

The Uneertainties are for a confidence probabiiity of approxtmately 95%

“This eerificate may aot be reproduced other than in fal}, cucept with the prior written

Apgroval of the head of Corporate Serviges 3 Bevipmem Calilvation end Testing Servies,




Cert,No.: 23CHO483 "
Page: 20of3
Condition of calibration result
1. Reference Siandard Material ;
Material Seriaf No, Certificate No. Due date
1. Absorbance Standard set 8331 105938 28 Sep 2024
2. Wavelength Standard set 8417 100498 25 Mar 2024
3. Wavelength Standard set 8418 100499 25 Mar 2024
4, Stray Light Standard set 8419 108963 (4 Feb 2025

2. This ceriificate is valid only to the item calibrated on date and place of calibration.
3. This cerlificate is fraceable o the Interational System of Unit maintainad through ;
- Starna Scientific Lid,

4. Spectral BandWidth : 1 nm
Scan Speed : 30 nm/min
Calibration Results : without adjustment
Wavelength Accuracy _.5'-
Certified Values Uncertainty of Coverage

of Reference Material HUE Reading Measuremens Factor
{nm) {nm) {tnm) k
418.58 418.54 012 2.00
536.52 536.13 0.12 2.00 2

638.00 637.64 0.14 2.05
684.50 684.49 0.13 2.60

879.41 879.42 0.12 2.00




Gert. No, 1 23CHO423

Page: 303
Calibration Resuits 1 without adjustment
Pholometric Accuracy
Wavelengih Ceriified Values Uncertainty of Coverage
UHIC Reading
of Reference Material Measurement Factor
{revy) { Abs) (Abs) ( 2hbs } k
Zero 0.0000 0.0028 2.00
g.5712 (.569% 0.0031 2.00
4200
0.7510 0.7494 $.0031 2.00
1.0893 1.0877 0.0033 2.00
Zero -0.0001 0.0028 2.00
0.5224 0.5208 0.0028 2.00
546.1
0.6856 (.8830 0.0028 2.00
0.9837 0.8921 SR T 2.00
Zero -0.0001 00028 2.00
0.5387 .53758 £.0628 2.00
635.0
0.6832 (.8810 4.0028 2.00
0.9888 0.9861 0.0028 2.00
Stray Light
* Straylight at
Reading at 260.74 nm % 0.11 nm
260.74A nm 0.1 nm
Abs 20488
%T 0.8951

Remark

- Each individual filter is measured against the empty filter holder {blank} used io zero the spectrophotomater

- The Potassium Dichromate filled cells are measured against 2 Perchlode acid blank.

- Cut-ofi wavelength of stray light reference material (Potassium ledide} at wavelength 260.74 nm = 0.11 nm
- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 26074 nm 2 0.11 nm

- * 1 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 85 %.

“O00w







WO-W0O-02471685/

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer: uitm maiiadanadenIna

f1ha

Address :

1/6 HOYS TNA UM 145

Period

HYNASWIUED LUATZHIHES

NFUNWNHIUAT 10240

User Name: Khun Nattapong

Phone: 02-3737799

Fax:

Date Tested:
Recommendation Recertification

Recertification Due:
Date Last Cerfified:
Visit Number:
PerkinElmer Phone:
PerkinElmer Fax:

September 29, 2023

6 Mionths
March 28, 2024
Aprit 3, 2023
2of2
02-719-6420 ext 203
02-318-5597

CONFIGURATION TESTED

MODEL
OPTIMA 8000

310

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % BHNO3

SERIAL NUMBER
07851310024C

CALIBRATION NUMBER

PART NUMBER
NOG9-1579

NO30-0221

COMMENTS

ACCESSORIES/COMPONENT
NOT INCLUDED

EXPIRATION

EXPIRATION DATE
November 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 1 of 4

PerkinEler Ltd. 280 Soi 17, Rama 8 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 1031G, Thailand



Perkin =i

For tlie Betler

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

WO-W0-02471695/

SERIAL NUMBER : 07851310024C

DATE TESTED : Sepiember 29, 2023

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

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

C. inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regutator setting
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

2. QPTICAL CHECKS
A. Inspect and clean all optical components.
B. As regiured, check and replace all purgsebfilters.
C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance an chiller,
B. Flush out the chiller every six months.

4. PERFORMANCE CHECKS

A, Torch View Alignment.

B. Wavelength Calibration.

8.
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PerkinEler [td. 290 3ol 17, Rama 8 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



Far the Betier

WO-W0-0247 1695/

MAINTENANCE REPORT AND TEST CERTIFICATE

CPTIMA 8000
SERIAL NUMBER : 07881310024C DATE TESTED : September 29, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.896 nm < 0.009 0.00702

Ni 231.804 nm =0.011 0.00780

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

Zn 206.200 nm % R3D < 1.0 0.60

Mg 280.271 nm % RSD < 1.0 0.38

Mg 285.213 nm % RSD < 1.0 0.67

Ba 455403 nm % RSD < 1.0 0.72
Detection Limits : Axial As 193,696 nm 3(SD} ppb 1.1

Se 196.026 nm 3(SD) ppb 7.88

T[ 190.801 nm 3(SD) ppb 0.05

Pb 220.353 nm 3(SD) ppb 3.67
Detection Limits : Radial As 193.696 nm 3(S0) ppb 0.28

Zn 213.B57 nm 3(SD} ppb 0.83

Mn 257.610 nm 3{8D) ppb 0.07

La 379.478 nm 3(SD) ppb 1.89

Ba 455.403 nm 3(SD) ppb 0.08

Ba 493,408 nm 3(8D) ppb 0.12
BEC : Axial (BX1000)%(s-48)  Mn 257.810 nm < 30 ppb 16.70
BEC : Radial (I8 X 1000%(s-1B)  Mn 257.610 nm < 30 ppb 23.89

Page 3of 4

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



@F )ﬁ,,, WO-WO-0247 1895/

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 07851310024C DATE TESTED : September 29, 2023

Remarks :
Commissioning follow as commissioning performance sheets.

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

meets
D does not meet

the PerkinEfmer Specifications listed on this cerlificate.

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

Service DepartmeptPerkinEimer Lid,

SW R S LM

{ iphan Promlumda )

Authorized Representative :

Service Engineer

Page 4 of 4

PerkinEier Ltd. 290 Soi 17, Rama @ Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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PerkinElmer Tru(

! Atomic Spectroscony Standard

~

Certificate of Analys:

aer Eumber:  Ng300221

Hen: instrument Calibration Standard 4
5% HWO;
BE8-163CRY1

Cerfification Date: M&‘E e 25}22
Expiration Date: NGV 36 2523

wnetel Anzivels using WGP Spectrownstern

Analyie  Labeisd fressursd SR Analyte Labeled Veasured
Az 4100 ualimi 99.8 paiml_ 3103a° Ph 50.0 pg/mt 49.9 paml
00 ugiml 994 pg/mb 258 Se 50.0 pg/ml 48.5 pgfmb

50.0 pgimlL SO0 pgiml 31Ga*

* - indicates MIST SRR T - widicates CEM {when NIST SAM i not svailzble)
Reference Multi: Lo 57-158CR 1-177YJ, 54-134CR

Bafer to side 2 for deizils of certification.

Balances are calibrazd wih veight ssis raceabie to NiST.
e guaranize that our PerkinEimer TruQ Awreie Speciroscopy Standards are slable and acourais 1o £0.5% of corified
conesnistion until the sxairsiion date, provided the standerds are kept tighily capped and stored under normat [ahoratory
songions, Tris vaive is the sum of cumulative enors associated with e analytical determinations, pipetiing, and diluiing o finat
volgns, For fhese solulions wa ume high purity acide, ASTR Type | water (18 megohm double delfonized}, znd jzachsd, riple-ring

zd bottes. A gizasware used is olmss A
(L. ‘ f‘} N i
ﬂe :ﬁhu Ceriliying Officer: .f ® gﬁlﬁ?‘-.&f“’m
A PerkinElncer, e,

Preriirt e I R o R R AT PR

#.8:6, wh T203-023-4600
= G- 4001
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4 PerkinElmer TruQ

H Aromic Spectroscopy Standard

Certificate of Analysts

PerkinElmer Number:  N9300221
Description: Instrument Calibration Standard 4
Miatrix: 5% HNO: ;

Lot iumber: 58-169CRY1 Corstaton owe: WY = = 202L

Ezpiration Date: NQV 3 g 2?3

* instrumnental Anatysis using ICP Bpectrometen

Anzlyie  Labeled Hieasured SR Analyie fabeled Measured ERAE
As 100 ugfml 09.8 ugiml 0% &b 50.0 pg/mic 48.8 ugimlL g8k
i 108 pgfml 92.4 pgfiml 368" Se 50.0 pa/ml 48.8 pghml 3145

G 500 ugmb.  50.0 ugiml 3108+
* - indicaies NIST BRM 4 - idicates ORI {when NIST SRM is not avajlzhie)
Referance Multi: Lot 57-158CR, 1-177YJ, 54-134CR

Rafer ta side 2 for detzils of certification.

Balances zre caivrated with weight sels irsceable to MNIST.
Wa guararies ihat our PerkinElmer TruQ Atemie Spackoscopy Stangards are stabile and accurate lo 20.5% of certified
concertration unth the expiration date, provided the stingards are kept tightly cappsd ant stored under normial laboratory
"3 conditions, This value s the sury of eusnulative erors associated with the analylicst detasinetions, pipetfing, and dilwting ko final
=8 yohsme. For these solulions v usa high purity acids, ASTM Type | water (48 megohm double dsionized], and leachead, friple-ring
| =d baitles. Al glasewars used is class A

™ Certifying Officer: :]’ . g&ﬁw
g e

PorkinElmse

5.8 tel: T-203-825-4808 ik
B84 Toll Free: §-PUD-TE2-2008 3




'}“—?‘W!f nElmer T?f‘ _f !

omic Spectroscopy Standard

.

Certificate of Analysis

PerkinZimer Mumber:  NOsgisys
Qeﬁcnptmm: Mult-Element Siandard
fatrix 2% HNQ:

Lot Nornder: 58.148CRY Certification Date: APR

Expiration Daie: GC

* [nstrumenta! Analysis using IGP Speclrometer:

Anzlyis Labeled Hieasured ERHM Analyle Labolad Fiezsurad ERM
g 0.0 pgimi,. 483 mofmi. 3103a” M 40,0 po/mb 9.85 poimb 313
K 50.0 pofmb B0 ugfmb Aldtiam 8r 08 pofml 10.0 unimb 3153a*
La 0.8 uefmi 287 ugfmb 3127a° Zn 0.0 pgfmi .88 ugiml 3168e"
Li 0.0 pofmk 9.96 uaimb 320 Ba 1.00 ygfmi, (3.588 pg/ml 21042
fin 0.0 pg'mi. 1001 ughimb 31 [Xs] 1.00 pagfmi £.852 poiml 3131at

- indicates NEST SRM + . insicetes CRA (when NiIST 8RM is not avaiable)
Referance Multi Lot 57-138CR, 3-2500d, 57-024CR, 87-208CR

Rafer to side Z for detailz of ceriification.

Belances are calibrated with woighi sets roastle to NIGT.
We guaramige thal cur PerkinBlmer Truld Atomic Speokoscepy Standards are statle and accraie to H0.5% of centified
conceniration uniil the expirstion date, provided i standards are kept tighlly capped and stored under rormat faboratary
rondisions. Thiz vaite is the sum of covitlative erors associsted with the analvtics! Seterminations, pipetting, znd dilufing 1o nd!
volume, For thess salilions we use high burily acids, ASTM Typa | water (18 megohm dauble daionized), and feached, pie-ring
ed hotiies. All glassware wsed Is class Al

gﬁ" }}‘A» Cerfifying Qfioar: 7. fﬂ?;&ﬁ*’{"}
i ,

Paricimirnes  WIMHDTARE TR S

; 'fv.’@&rﬁ“m&‘ﬁ" 'TL. " J‘

Visit www.perkinelmer.com/laseffices for 2 complete listing of eur global offices.




PerkinElimer 1ru

Atomic Spectroscopy Standard
Certificate of Analysis

PerkinEkner Number: NOS81579
Description: Multi-Element Standard
Matrbo 2% HNOs

Lot Number: 53.4 AB0RY

|

o HEFE

Serfification Date: fofhY

Expiration Date: {3 3 2[]23

* Instrumental Analysis using ICP Spectroineter:

Anaiyte  Labeied Heasured SR Ansalyie Labeled Measurat SRM

As §0.0pgimL 493 pgiml. 3103a* Mi 1000 pofmb G .88 uaimi 3136

K 50,0 pofml. 500 pgimlb 341" Sr 0.0 poimi 0.0 ppimi 358327

Lte 10.0 pgfmb. 2.91 paiml 3tZrat Zn 0.0 ugfral 9.9 ugfmi. 3168a"
Li 10.0ug/mb. 886 pofmi 31287 Ha 1.00 pgrel. 0986 ugiml 31042*
ke 10.0 ugimt. 0.1 pgfml 3132 Mg 1.00 pgiml. 9.982 ugfmb 3t31e”

* - ingdicates NIET SR T - Indicatss CRM {when MST SRiv is not available)

Refarenca Wudt: Lot 57-138CR, 3-250MJ, 57-024CR, 57-208CR

Refer to side 2 for details of certification.

Balances ate salitrated with weight sals fraceatie to NIST.

Eimar Trufs Atontie Spactroscopy Standards are statle and suturate to 20:5% of parified

ded the standards are kepilightly capped and stored under normal labaratery
analyticat determinations, pipetting, ang diluling io final
4 megohm doubls defonized), and leached, tiple-rins

‘Wye guarantes that our Perkin
corceniration urith e sxpiration date, provl
rondifions. This vaiug ks the sum of cumutative 8irors associaied with the
yestuve. For these sdlufions we use high purlly acids, ASTI Type | water{

ad botlles, All glasswere used Is class A

: 4
Certifying Officar: V i -&W;Lﬁfb’?

e .,

- 1-5608-762-4008 |
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Global tervice Training Depariment

Service Fngineer Certification

-

Fhuie Is to certily that the above mientioned
Dericdni-imer representaiive as been trained to
service the instrmment indicated hejows

FOP2208 Opling 8306 & Opthaa L5/55X /7000 Serley

ISt uctors it Dates July 20, 2012

Geoff Covic

Certified bys %M%fmw

{tManaser, Global Training Oparations)







WNEC-TESETIS 17025
CALIBRATION DU3T

THATLAND INSTITUTE COF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0197 MTC Neo. EEL. BP. 60/0166

CALIBRATION CERTIFICATE

Submiited by : THAT ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkol 10240,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrament Calibrated : Ambient Environment

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

Model : TM-100 Ambient Pressure  ; {101.325 + 1.5300) kPa
Serial No. t 181203570

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programumable Attennator Tamagawa TPA-303A §/N OF 2214.
4. Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001,

6. Audio Analyzer Keithley 20135-P 8/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 603942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable (o the International System of Units through the Nationa! Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt . 10 Jan. 2023

]
Date of Calibration © 16 Jan. 2023 1/ 313” [

The results relate orby ta the fkems tesiad/calibrated or value assigned.
Achvertising the Report/Certificate and pultiicity of the results excantin fLll are prohibited unless writien permission 1s obtained from the govemnaor of TISTR,

FILBLMTC.002 Rev. 4

Head Cffice Office/Laboratory Office

35 Mu 2 Tambon Khiong Ha, Araghoe Khlong Luerg, S0l 10, Sanepoe Industdal Estale, Sukhunmd® foad, 18¢ Fnancoyothin “cad, Chatuchak, Sangkek 20905,
Changwat Pethumtbani 12120, Thailznd Armphog buzng, Changwat Samuiprzlan 10280, Thaland  Thadiard

Tet {6600 2577 2000 Tel {56) 0 2323 1672-80 eai. 113, 116 Tal {66) 8 2579 1121-30 ext. 5219, 5225, 5217
Fasx, (635 O 2577 9009 Farx. {565 ¢ 2323 9145 66y 0 2579 8502

-zl s sumpaiEistror i Waehsitonsee st orsh E-mizil ;s micghtisronth el s surnsesEtist o ih



ARTISTR

N3C

L o,

LSS 17025

CALIBRATION 0037

THATLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0197

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

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

Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic OQutput in ¢B re 200Pa , Corrected to Reference Conditions : 101,325 kPa, 23.0°C and 50 %RH

I. Sound Pressure Level

!
MTC No. EEL. BP. 60/0166 1
|

Standard Microphone Measured Sound Pregsure | Deviated value | Uncertainty Tolerance Hmit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.26 0.26 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Xjaer 4180 989.3 -10.7 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit .l
Type (%) (%) IEC60942:2003 Class 2 |
1/2 inch Bruel&Kjaer 4180 2.20 +0.50 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration

16 Jan. 2023

The rasuiis relale only to the items test=d/catibrated or value assigned,
Advertising the Report/Certificate and puitlicity of the resulls except in full are prohibited unless witten permission is obtained lrom the eovernor of TISTR.

2;’@}

Head Office

35 Mu 3 Tambon Khlong Ha, Amghee Khiong Luang
Chanewat Pathurnthzni 12120, Thailand

Tel. {84) 0 2577 2G05

Fax. (86) & 2577 9009

Eermai o omoei@tiste.orth Websiiewwy tisliorta

Office/Labaoratory

Soi 1, Bangpoo dustrial Estate, Sukhumyit Road,

Arnphoe Muang, Changwat Samutpraksa 10280, Thailand

Tel, (66) 5 2323 1672-B ext. 115, 116

Faw (66) O 232% 2185
SAanak  mitc@ssoonih

FiA BLMMTC.002 Rewv.d

Office

196 Phanorycthin Road, Chatuckak, Bangkak 109C0,
“hailand

Tel, {663 0 2579 112130 ext, 5219, 5225, 5217
Fax. (66) 0 2579 B3%2

E-mzil : surnates@tisiror o



ATETISTR NSC-TISETIS |
e e S, . CALIBRATION O3 —
’_ -t
_J THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
!
Reguesi No. 21-66/0197 MTC No. EEL. BP. 60/0166
Nominal Qutput of Unit Under Test = 114 dB re 2011Pa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected fo Reference Conditions : 101.325 kPa, 23.0 °C and 50 %R
1. Sound Pressure Level !
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance [imit
Type Level (dB) {dB) (dB) TEC60942:2003 Class 2
117 iueh Bruel&Kjaz 4180 113,96 =004 e =010 o 20075 dD
2, Frequency
t
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance Iimit
Type (Hz) {(Hz) {(Hz) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 983.1 -14.9 + 1.5 £2.6%
. Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
!
Type (%) {(%%) TIEC60942:2003 Class 2
1/2 inch Bruel&Kjacr 4180 2.60 +0.60 +4,0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Calibrated by : Approved by :
....... Gor AL |
{Mr.Weerachai Deechaiyae)
Rlectrical and Electyr
Date of Calibration o 16 Jan. 2023 Indusirial Metrology and Testing Service Centre
Date of Issue 18 Jan. 2023 Ref : 2011266011000062001
End of Certificate 3
The results retite only 10 te iterns tested/catibrated or value assigned. 3
Adverlising the ReportCertificale and publicity of the results except in fil are prohibited unless wittes permission s obiained from the governor of TiSTR. i
FM.BLIATC.D02 Pev.q
Head Offica Gffice/Labaratony Office
35 kU 5 Tambor Khicng Ha, Avphee Khieng Luans,  Soi 1C, Bangpoo Indusinial Estate, Sukhumedl Foad, 156 Phizhoryistini= Roerd, Chatechak, Barskek 10000,
Changwat Pathuminani 22120, Thailand Armphioe tuang, Chana amutorakan 10280, Thaland  Thailand
Tel. (663 G 2577 0000 Fal (56) 0 2323 1672-80 &t 115, 115 219, 5295, 5217
Fax. {6A) 0 2577 900% Faw, {66 0 2323 F188

Eormail s rorapai@tict o th Websiienywr tisinonin Cemzil - mtc@risinonis
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Thai Environmental Technic Limited
VIBN matadunaaaning S0

Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

25-Nov-2023

Baromctric pressure (mmMg) . 7590 mmHg

Calibrator : TENMARS Sound Calibrator TM-100
Standard S 1EC 60942 Temperature (23=3)°C L 2560 °C
Accuracy 1940 0.3 dB and 114.0£0.5 dB Relative Humidity(50£15%) . 500 % RH
Frequency cat LOOG Hz £1% Dued Date af Calibrate T 31-Dec-2023
Calibrator Serial NO, 181203570
; Instrument Calibrated Reference Before Adjust After Adjusy Deviation | Result
tern b - s 1
Brand | Model | Serial NO.| Acoustic dB | a3efil [a¥efi 2| adahi3| mie +dB £dB | Calibrate
94.0 940 94.0 34.0 94.0
41 ACO 6226 130127 24.0 0.0 PASS
114.0 1i4.0 114.0 { 1140 | 1140
94.0 94.1 941 g4.1 841
42 ACC 6226 130128 94.0 0.1 PASS
114.0 14,1 114.1 1141 114.1
94.0 83.9 93.8 93.8 93.8
43 ACO 6226 130129 84.0 0.1 PASS
114.0 114.0 140 | 1140 | 1140
94,0 94.1 94.1 94.1 94 .1
44 ACO §226 130130 84.0 0.1 PASS
114.0 1141 1149 114.1 1141
84.0 94,1 Q4.1 841 94.1
45 ACO 6226 130131 94.0 0.1 PASS
114.0 114.1 114.1 1141 114.1
84.0 93.9 93.9 943.9 838
46 ACO 6236 112028 84.0 0.1 PASS
114.0 113.5 113.5 | 1135 | 1135
94.0 84.0 94.0 g94.0 4.0
47 ACO 6236 152073 940 0.0 PASS
114.0 114.0 114.0 | 114.0 § 114.0
94.0 94.1 94,1 84.1 g4.1
48 ACO 6236 152074 94.0 8.1 PASS
114.0 114.1 1141 114.1 14,1
84.0 g4.2 g4.2 4.2 8942
49 ACO 6236 152075 B840 0.2 PPASS
114.0 114.2 1142 | 1142 | 1142
84.0 84.2 94.2 942 842
50 ACO 6236 162076 ~— — — - 94.0 0.2 rASS
114.0 114.2 114.2 | 1142 | 1142
Calibration By
Approve by )l}{ E} S

Tlani Envirenuatental Technic Limited

1/6 Soi Rumkhamhaeng 145 Khwaeng/Khet Sapnan Smg Banplok 162490 Thaitand

Q Tef: +66{0) 23737799 Auta) Vax: +6G(0)2373-7979 O adinin@ret1293cem @ wiviviet1295.com
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Thai Environmental Technic Limited
Y3uN maliadundenlng sina

Equipment Type

Sound Level Meter Calibration Report

: Sound Leve]l Meter

Calibration Date

25-Nov-2023

Calibratar : TENMARS Sound Calitrator TM-100 Baromelric pressure (mmHg) . 7590  mmlfg
Standard L IEC 60942 Temperature (2343)°C 2560 °C
Accuracy :94.0 0.3 4B and 114.0£0.5 dB Reiative Humidity(S0=15%) . 500 %RH
Frequency cat 1,000 Hz £i% Drued Date of Calibrate 31-Dec-2023
Calibrator Serial NO. : 181203570
Instrument Calibrated Reference Before Adjust After Adjusy Deviation Result
Iem - T
Brand | Medel | Scrisl NO.| Acoustic dB | 2% |a¥efi 2| n¥e¥iz] wiy | =dB £dB | Calibvate
84.0 940 | 840 | 840D | 94.0
61 ACO 6226 | 160205 94.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 4140
94.0 94,1 941 | 641 | ed1
62 ACO 6226 | 160211 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 928 | 938 | 938 | 938
63 ACO 6226 | 160212 84.0 0.2 PASS
114.0 1137 | 1137 | 113.7 | 113.7
94.0 942 | 842 | 942 | 942
64 ACO 6226 | 1860213 94.0 0.2 PASS
1140 142 | 1142 | 1142 | 114.2
84.0 94.1 941 | 941 | 94.1
66 ACO 6226 | 160218 84.0 0.1 PASS
1140 1144 | 1144 | 1144 | 1144
94.0 939 | 938 | @38 | 939
67 ACO 6226 | 160216 94.0 0.1 PASS
114.0 1139 | 1138 [ 1138 | 1139
94.0 942 | 942 | 942 | 942
68 ACO 6236 | 222036 94.0 0.2. PASS
114.0 1142 | 1142 | 1142 | 114.2
94.0 94.1 941 | 843 | g40
69 ACQ 6236 | 222037 94.0 0.1 FASS
114.0 1140 | 1140 | 610 | 1140
84.0 g42 | 942 | g42 | 942
70 "ACO 6236 | 222038 84.0 0.2 rASS
114.0 1142 | 1142 [ 1142 | 1142
94.0 940 | 940 | 840 | 940
71 ACO 6236 | 222039 = 94.0 0.0 PASS
114.0 0.0 0.0 0.0 0.0
94.0 941 | ea1 | 841 | o4y
72 ACO 6236 | 222040 04.0 0.1 PASS
114.0 144.0 | 1440 | 1440 | 1440
B /M/‘\
Calibration By {
Approve by Aé‘s-c;\/ﬂﬁ

Thai Environmental Technic Limited

176 Soi Rankhanthaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

€ Tel - +6802373-F799(Aun) Fax : +66{0)2373-747Y9 @ adniin®ret1998.com ® wwiswtat1993.com
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Thai Environmental Technic Limited
YSEN malpdunedey Ing a0

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date 253-Now-2023
Calibrator : TENMARS Sound Calibrator TM-100 Burometric pressure (mmHg) © 7500 mmHg
Standard JIEC 60942 Temperature (23£3)"C 2560 °C
Accuracy 1940203 dB and 114.020.5 dB Relative Humidity(50+£15 %) . 500 %RH
Fregquency cat 1,000 Hz 1% Dued NDate of Calibrate 31-Dee-2023
Calibrator Serial NG, s 181203570
| Enstrument Calibrated Reference Gefore Adjust After Adjusy Deviation Result
tem i ) o =
Brand | Model { Serini NO.| Acoustic dB | n39ill { a7 2| aSefi 3| by +dB +dB | Calibrate
a4.0 241 341 84.1 g94.1
51 ACO 8236 152077 94,0 0.4 PASS
114.0 113.8 113.9 | 1139 113.8
94.0 941 94.1 841 94.1
52 ACO 6226 150142 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 93.9 935 938 938
53 ACCO 6226 160095 a4.0 0.1 PASS
114.0 113.8 113.8 1138 113.8
94.0 93.9 93.8 838 938
54 ACO 5226 160096 84.0 0.1 PASS
114.0 1128 113.8 | 1138 113.8
24.0 938 93.8 '} 938 938
55 ACO 5226 160097 84.0 0.2 PASS
114.0 113.7 1137 | 1137 113.7
4.0 83.7 93.7 937 a3.7
56 ACO 5226 160098 84.0 0.2 PASS
114.0 113.8 113.8 | 1138 113.8
4.0 944.2 942 94.2 942
57 ACO 6226 160093 24.0 02 PASS
114.0 114.1 1141 1141 1141
94.0 24.0 94.0 94.0 a4.0
58 ACO 6228 160143 4.0 0.0 PASS
114.0 114.0 114.0 | 1140 114.0
94.0 931 93.1 831 831
59 ACO 62286 160203 4.0 0.1 PASS
114.0 113.1 1131 113.1 113.1
94.0 24.0 94.0 240 g4.0
60 ACOD 6226 180204 - - 0.0 0.1 PASS
114.0 114.0 1140 | 1140 114.0
: L {{/‘f"/li”
Calibration By
i
Approve by )\/,;h‘..‘f‘\/ 29
Thai Environmental Technie Limited 146 Soi Ramkbamhaenrg 143 Kloavaeng/Khet Saphan Sung  Aangkok 10240 Fhaitand

€ To): =66(0)2373-7799(Auta] Fax: +56{0)2373-7979 @ admin@tet1995.cam €@ wenwtai 1995,crmin







Thai Environmental Technic Limited
UIHN malngaadewing one

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date T 25-Novw-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometvic pressure mmHg) : 7500  mmHg
Standard - TEC 60942 Temperatare (2343)°C . 2560 °C
Accuracy 9400 £03 dB and 114.0£0.5 dB Relative Humidity(30£15%4) - 50,0 % RH
Frequency rat LOWO Hz =1% Dued Date of Catibrate © 31-Dec-2023
Calibrator Serial NO. » 181203570
. Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
tem o o T3 —=
Brand | Model | Serial NO.| Acoustic dB | a3l | n3dh 2| n¥an 3| mdu £dB +dB | Calibrate
94.0 94.1 94.1 941 8941
31 ACO 62426 110038 84.0 a1 PASS
ti4.0 1141 114.1 1 1144 114.1
840 941 94.1 94.1 94.1
32 ACO 6226 110105 894.0 0.1 PASS
114.0 114.1 1141 | 1141 114.1
94.0 g3.8 938 93.8 S3.8
33 ACO 6228 110098 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94,1 94.1 941 941
34 ACO 5228 110089 94.0 0.1 PASS
114.0 114.1 1141 | 1141 | 1144
24.0 93.8 93.9 83.0 93.9
35 ACO 6226 110087 4.0 0.1 PASS
114.0 1138 1138 | 1138 § 1138
94.0 33.9 3.9 83.8 93.8
36 ACO 6226 113102 94.0 DA PASS
114.0 113.7 1137 | 1137 | 1137
94.0 842 4.2 94.2 942
37 ACO 6226 110101 4.0 0.2 TASS
114.0 114.1 1147 | M4t | 1144
g4.0 84.3 84.3 54.3 94.3
38 ACO 8226 110106 94.0 0.3 TASS
114.0 114.3 1143 | 1143 ] 1143
94.0 941 94.1 54.1 94.1
38 ACO 6226 110104 94.0 0.1 PASS
114.0 114.0 1140 | 1140 { 1140
94.0 4.2 94.2 94,2 94.2
40 ACO 6228 110100 - - —— 94.0 0.2 PASS
114.0 114.2 1142 | 1142 | 1142
Calibration By f
N
Approve by 1 ey OO

Thai Envirewmental Technic Limited 176 Sot Ramihamhaeng 145 Kbwaoagy Khet Saplian Sung Banglok 10240 Thailand
@ Tel: +66{0}2373-7709Aute]} Fax :+66[U)2373-7979 @ admin@tet1995. coim @ wvwlet1995 com






Equipment :
Manufaciurer.
Modei :

Zerial No.,

iD MNo.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: LQUIPMENT CALIBRATION AND TESTING SERVICES

wpn
\\Q\\.“‘ I f-’:#,?

SaxL
i

by

TECHNQLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

AT

,/ﬁ\
A3 PATTANAKARN ROAD SOI 18, SUHANLUANG. SUANLUANG, BANGRON 10250 '-/w/;'\\\:\; e .
Fed L 23 T

NEC-TIZI-T]51 7025
CALIBRATION 0008

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

23H554
1ol2

Certificate No. :

Certificate of Calibration "

Thermal Environrment Monitor

This gertificate may not be reproduced other than in full,

excent with the prior written approval of the head of

Corparate Services 3; Equipment Calibralion and Testing Services,

JANTYTECH
JTZ011-E24
3022210141
HED 3

Used lHem

03 March 2023

02 March 2023
te 13 March 2023
2303-0118DSC

(25 £ 3)°C

Submitted by:  Thai Environmental Tachnic Limited
e

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

(50 %201 %

Calibration were conducted using in-house calibration procedure CP-H03 according to comparizon with

standard temperature probe for termperature measurement function irto huridify / termperature chamber,

Condition of this resuit of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Bue Date
1) Handheid Thermoemeter With Sensor 1521 AJA329 2211251 12 Oct 2023
2.The certificaie is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to ihe International System of Unit maintained at:-
-National Institute of Meirology Thailand (NIMT)
«‘:-\’?.QW‘-”"

Calibrated by :
lssue Date :

Chakrit Waewanjua
17 Barch 2023 [

Anproved Signatory

] Chakrit Waewanjua
[ ]Porntkippa Tameyaiul

[/i Viporn Tantivawuiti

o
[
ted
;_-2.
[N
P
SRl



Cert. No.: 23H554

Page.: 2 of 2 .
Resyit of Calibration:- Without Adjustment
Function: Temperature Measurement for Ta
Standard uuc* Uncertainty L
Temperature Regding Efrur of Measurement it
(°C) (*C) c) (+°C)
20.021 19.7 -0.321 042
29.990 297 -0.290 0.42
40.012 398 -0.212 042
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Tnw
Standard UucH Uncertainty
Temperature Reading Error of Measurement
C) (°C) (°C) (£°C)
20021 19.8 -0.221 0.42
29.890 28.7 -0.280 0.42
40.012 397 -0.312 042
Resuit of Calibration:- Without Adjustrment :
Function: Temnperature Measurement for Tg
Standard uuc Uncertainty
Temperature Reading Error of Measurement :
°C) (°C) C) (£°C)
20.021 19.9 -0.121 0.42
28.980 28.7 -0.290 0.42 :
40.012 39.7 -0.312 0.42 :

UUCY : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty muitiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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Equipment :
Manufacturer:

Model :

Serial Mo.:

iD Nbp,:

Condition As-Received:
Received Date:

Calibration Date:

Reference:
Anblenl Temperatura.

Relative Humidity:

TECHNQLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S
CORPORATE SERVICES 3: EQUIPNENT CALIBRATION AND TESTING SERVICES ¥
5344 PATTANAKARN ROAIY SO TS, SUANLUANG. SUANLUANG, BANGKOK 10250 Iix,”/;—:\ ¥

\\‘\\‘ﬂln LN

St
o=

o

s AR

TEL. 0-2717-3000-24 FAN (-2719-9184

CALIBRATION 0003

Certificate of Calibration Certificate No. ; 23H58

Page: 1oi2

Thermal Environment Monitor

Quest
QUESTemp 34
FEKUBOLUY
No. 1

Used item

10 January 2023

12 January 2023

2301-023608C
(25 & 3) °C

{ 50 £ 20 ) %

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3; Equipment Cslibration and Testing Services.

Submitted by: Thai Environmental Technic Limited

i/6 Sof Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

Procedure used: Calibration were conducted using in-house calibration procedure CP-H03 according to comparison with
standard femperaiure probe for lemperature measurement function  into humidity / temperature chamber.

1.Reference slandards in

sfuments ©

Instrument

1) Handheld Thermometer With Sensor

Model Serial No. Certificate No. Due Date

1523 3240076 221248 02 Mar 2023

2.The certificate is valid only to the item calibrated on daie and place of calibration.

3.This Certification is traceable o the Intemnational System of Unit maintained at:-

-Mational institute of Matrology Thailand {NiRT)

Calibraied by :  Surasit Phansudnoi
Issue Date : 17 January 2023

i
i

/ _ -

Approved Signatory : __,
[ ] Chakrit Waewanjua

[ ]Pomthippa Tameyaiul

[ §Viporn Tantivawutti



Result of Calibration:- Without Adjustment
Function: Temperature Measurement for WET
Standard Uuc*
Temperature Reading Error
"Gl e {°C)
18.997 20.3 0.3
29,994 30.5 0.5
40,024 408 0.6
Resuit of Calibration:- Without Adjustment
Function: Temperature Measurement for DRY
Standard uyc
Témperature Reading Error
{*C) (*C) (°C)
19.997 20.2 0.2
29.994 303 0.3
40.024 40.5 0.5
Resuit of Calibration:- Without Adjustment
Function: Temperature Measurement for GLOBE
Standard Uuc*
Temperature Reading Errar
{*C) (*C) (°C}
19.897 201 0.1
29.894 30.2 0.2
40.024 40.3 0.3

UUC* : Unit Under Calibration

Cert. No.: 23H56
Page.: 2 of 2

Uncertainty
of Measurememni
="}
042
0.4z
.42

Uncertainty
of Medsurement
(x°C)
0.42
0.42
0.42

Uncertainty
of Measurement
(£°C)
042
042
042

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 35%.
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'_jq OT’ NEC-TISI-TIS 12035

STH CALIERATICN Q015

Maker :

Date of receipt :

Pate of calibration :
Place of calibration :
Basis of calibration :

Condition of calibration :

Reference Standard :

Traceability :

Support Equipment :

Calibration Procedure :

Request No. : 22-67 / 0063 MTC No. : PSL-P 0014 / 67

CERTIFICATE OF CALIBRATION

Nomenclature : Digital Lux Meter Serial No. : AC.39620

DIGICON Model : LX-50

Customer:  THAI ENVIRONMENTAL TECHNIC LIMITED
Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, Bangkok 10240

26 October 2023

9 November 2023

Photometry and Temperature Standards Laboratory, MTC. (Bangpoo)

calibration at 0 ~ 5000 lux.

- Ambient temperature : (25 £ 2) °C

- Relative humidity (60 £ 20) %

Working Standard Luminous Intensity Lamp, Serial No.: FEL003 and 3501,

can be traczable to internaticnal system of units (SI), through calibration certificate
MTC No. PSL-P 131/66 and PSL-P 132/66, date of calibration 12 May 2023,

This certificate is traceable to SI units through the National Institute of Metrology {Thailand).
calibration certificate No, TP-1010-23, TP-1011-23 and TP-1012-23

1. Photometric bench , 3.0 meter long

2, DC power supply, Serial No.: BC - 341006035007/2

3. Digital Multimeter , Model : R 6551, $/N : 92041186 and 92041192

The measurement was done in accordance with WI.CP.10.

The reported uncertainty is based on a standard uncertainty multiplied by a coverage

tactor & =2 , providing a level of confidence of approximately 95 %.

page 1 of 2

The results relaie only o the items tested/calibrated or value assigned.

Advertising the Repori/Certificate and publicity of the results except in full are prohibited unlass written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/|aboratory Office

35 Mu 3 Tamben Kinlong Ha, Amiphoe Khlong Luang,  Sai 1€, Banepoo Industrial Estate. Sukhumvit foad, 194 Phzhonyothin Road, Chatuchak, Banakok 10900,
Changwat Pathumthanl 12120, Thaitand Armphoe Muang, Changwat Samutprakan 16280, Thaltand  Thailand

Tel. (6610 2577 9000 Tel. (667 0 2323 1672-80 ext. 115, 116 Tel. (66) G 2579 1121-30 &xt. 5219, 5225, 5217
Fax. (65) O 2877 20086 Fax, {66) & 2323 9165 Fax, (66} 0 2579 3542

E-rnail @ rumpaigtistr.onth Websitewawtistronth E-mail : mtceptistrorth E-rnail @ sumalee@disironth




Request No. : 22-67 /0063
Serial No. : AC.39620

INSTISTR

CALIBRATICN 0015

MTC No. : PSL-P 0014 / 67

Results :
vuC Standard *UUC Reading UUC Reading Uncertainty of
Range (fux) (lux) Before Adj.(lux) After Adj.(lux) Measurement + (lux)

100 105 103 2.0

500 512 504 10

2000 10006 1017 1002 20

1500 1516 1496 30

2000 - 1988 40

2000 202 201 40

20000 . 3000 303 302 60

{x10) 4000 402 403 80

5000 502 499 100

2000 21 20 70

50000 3000 31 30 90

(x100) 4060 41 40 160

5000 51 50 120

Note : *UUC = Unit Under Calibration.

Calibrated by :

’:{/ :J,&//m/

{Ms. Rattanawadee Pholprom)

...end of certificate...

Photometry and Temperaturg Standards Laboratory

Ref.:

7012266102604262001

Issued date : 16 November 2023

page 2 of 2

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

Head Office

35 #Au 3 Tarmbon Khilong Ha. Amphoe Khlong L
Chanawat Pathumthani 12120, Thaitand
Tel. (66) 0 2577 2000

Fax. {660 2577 900%

E-mail : rompaigiistr.orth Websitenwwaw tistr.orth

Office/Laboratory

ang,  5ai iC, Bangpoa Industrial Estate, Sukhurmvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thatland
Tel. (66} 0 2323 1872-80 ext. 115, 114
Fax. (66) 0 2323 9165

L-mait ; mtc@tistrorth

FM.BLMTC.002 Rev 4
Office
196 Phahoryothin Road, Chatuchak. Bangkok 10900,
Thaitand
Tal. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) O 2579 8597
Z-mall - sumales@tistronih




