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RECALIBRATION

DUE DATE:
FPLAER
mﬁ’éﬁ’%@
Calibration Certification Information
Cal. Date:  September 21, 2022 Ragtsimeter 5/N: 438320 Ta: 296 K
Oparator:  Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator s/h: 0063
Yol. Init Vol. Final &Vot, ATime ap Al
Run {3} {m2) {m3} {rmin) (mm iHg) {in H2C)
1 1 2 1 1.3760 3.2 2.00
2 3 4 1 0.9710 5.4 4,00
3 5 6 1 0.8730 30 5.00
4 7 8 1 0.8300 8.8 5.50
5 9 10 1 0.6870 12.7 8.00
Data Tabulation
" Pa ( Tstd ) o
Vstd Qstd \/AH( Fsstd) 2 s |y AH( ‘afpa)
{3} {x-axis) {y-axis) Va {x-axis) {y-axis)
0.9870 0.7173 1.4080 0.9957 0.7236 0.8895
0.9828 1.0121 1.9912 0.9314 1.0211 1.2579
0.5806 1.1233 2.2262 0.9893 1.1332 1.4064
0.9796 1.1802 2.3349 0.9882 1.1907 1.4750
0.9744 1.4134 2.8160 0.9830 1.430%9 1.7789
m= 2.01042 m= 1.25885
QsSTD b= -0.03659 0A b= -0.02312
r= 0.95996 r= 0.99996
Calculations
Vstd=]AVoi({Pa-4P)/Pstd}{Tstd/Ta} Va={AVol({Pa-AP}/Pa)
Qstd=|Vstd/ATime Qa=tVa/ATime
For subseguent flow rate calculations:
Al Pa Tsid - - _
Qsted= 1/m (( aH( 22 )( b ))b) Qa= 1/m (( J'L‘\H(T.—_,/Pa )) b)
Standard Conditions
Tstd: 298.15 +¢ RECAUBRATION
Pstd: 760 mm HE
Key US EPA recommands annual recalibration per 1898
AH: calibrator manometer reading {in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rpotsmeter manometer reading (mm Hg) Appendix B to Part 50, Reterence Method for the
Ta: actual absolute temperature {'k) Determination of Suspended Particulate Matter in
Pa:' actual barometric pressure {mm Hg} the Atmosphere, 9.2.17, page 30
b intercept
m: slope
Tisch Envirenmental, inc. vy iiscin-env.com
1458 South Miami Avenue TOLL FREE; (877)263-7610

Village of Claves, OH 45002 FAX: {513)467-9009
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High Volume TSP&PM-10 Calibration Report

ITEM : TsP

Barometric Pressure (mm Ho) § 760,00

Site ID ! Bangkaok

Pate: 11-Jul-23

Serial No: (No.30 )

Calibrate By : Pipat

Site Conditions

Temperature (°C} : 25.¢

Average Press, (mm Hg) ! 750.8

Average Temp (°C) : 29.2

Corrected Pressure (mm Hg) : 760.0
Temperature (deg K} : 295.0
Corrected Average (mm Hg} : -
Average Temp: (Deg K} ! -

Calibration Orifice

Make : Tisch
Model : TE-5025A

Serial# ; co&8

Qsid Slope

Qstd I

ntercept :

Calibration Due Date

I 2.01042
-0.36590
P 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate Ic .
Tast # {(in H,0) {m3/min) (CFM)} {corrected) Linear Regression
1 12.50 1.941 60.0 57.00 Slope: 20.1811
2 .30 1.699 54.0 52.00 Intercept: 0.0536
3 7.40 1.535 50.0 48.00 Corr, Coeff: 0.9901
a 5.00 1,294 40.0 49.00
5 3.00 1.044 30.0 306,040 ¢ of Observations: 5
Calculations

Ostd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-b]

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

Qstd = standard flow rate

IC = corrected chart response

1 = actual chart respanse
m = calibrator Qstd siope

b = calforator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m{(N[Sqri(298/Tav)(Pav/760)3-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

m = sampler slope

b = sampler intercept

1 = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

Thai Environmental Technic Limited

—

1/6 Soi Ramkhambaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thalkand
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Thai Environmental Technic Limited
Y3EN maldngamadeung a1na

High Volume TSP&PM-10 Calibration Report

Location : Thai Envircnmembtal Tech Site ID : Rangkok Date: 5-Jul-23

ITEM : T2P Serial No ! (No.40 } Calibrate By ! Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) ! 7690.0
Temperature (°C) :+ 25.0 Temperature {(deg K) 1 298.0
Average Press. (mm Hg) : 750.6 Corrected Average (mm Hg) -
Average Temp (*C) : 28.9 Average Temp: (Deg i) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.36590
Serial# @ o068 Calibration Due Date : 21-5ep-23

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # {in H,0) {m3/min) {CFM) (corrected) Linear Regreassion
1 12.80 1.362 60.0 57.00 Slope: 22.4911
2 5,20 1.691 54,0 52.00 Intercepl: 1.2335
3 7.00 1.498 50.0 48.00 Corr. Coeff; 0.9818
4 5.00 1.294 490.0 20.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: &
Calculations
Qstd = 1/m{Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt{Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = dsily average temperature
IC = corrected chart respense Pav = dally average pressure
= actual chart response
m = calibrator Qstd slope Calibrate By

b = calibrator Qsid intercept

Ta = actual temperature during calibration {(deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By

For subseguent calculation of sampler flow:

Ym{{D[Sqri{298/Tav)(Pav/760)]-b)

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

s e P —— T seteare

Thai Environmental Technic Limited 1/6 Spi Ramkhamhiaena 145 Khwaena/Khet Saphan Sung  Banakok 10240 Thailand
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Thai Environmental Technic Limited
YILN aladfasy Ing a1ne

High Volume TSP&PM-10 Calibration Report

location : Thai Environmemital Tech Gite ID 1 2angkeok Date: 13-Jul-23

ITEM : TSP Serfal No! {No.41 ) Calibrate By : Pipat

Site Conditons

Batometric Pressure (mmHg) : 760,00 Corrected Pressure (mm Hg) : 760.0
Temperature (*C) : 25.0 . Temperature (deg K) 1 298.0
Average Press. (mm Hg) : 750.8 Corrected Average (mm Hg) ; -
Average Temp (°C} : 29.2 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Infercept : -0.36590
Serial# : 0063 Calibration Due Date : 21-3ep-223

Calibration Information

Plate or ORIFICE Qsid Indicate IC
Test # {in H,0) {m3/min) (CEM) (corrected) Linear Regression
1 12.10 L.912 60.0 57.00 Slope: 20.9129
2 9.40 3.707 54.0 52.00 Intercept: -0.B070
3 7.20 1.517 50.0 48.00 Corr, Coeff1 0.9909
4 5,00 1.294 40.0 44,00
5 3.00 1.044 30.0 34.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampier slope
IC =IlSqrt{Pa/Pstd}{Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average femperature
IC = corrected chart response Pay = daily average pressure
1 = actual chari response
m = calibrator Qstd slope Calibrate By | |

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

Pa = actual pressure during calibration {mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg Approve By

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

Thiat Ervironmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
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erttitcate O Andlysts
Special Gases Mix{ure

Customer Details
Name: Addiess: Customer TagNp.:
Thai fnvironmental Technic LUimited. 1 /6 Soi Ramkhamhaeng 45, Sapanscong, -

Khel Szphan Sung, Bangkok 10240

Certificate Details

Number: 2500/23 Date of Issye: 18-Sep-2023 Expsry date: 18-5ep-2027
Materiel Detaits
Production Order: 0179846 Material Code: 608400-5K-44 Cyiindef bo.: D636157
Gas content: 5.520 1’ Hlling pressure: 145 bay valve: CGA 660 55
Cylinder Qwner: LINDE Cyhinder Material. Spectia seal Cylinder Size: 40 L
Laboratory Report
Andlytical Result

Component Nominai Concentration  Analysis Result! Uncertainty’ “Methad of Analysis® . Assay Date

Sulphur Dioxide 40.0 ppm A41.1 ppm + 1% refative {6} 1-PB-352 8-5en g ‘|8-Sep~23'

in Nitrogen

Reference Standard used in Assay
Reference Slandard Cylinder nurnber Concenleation Expiry date:
Sulphus Dioxide BOCT506295G 75351 (.25 ppm F-jun-2024
in Nitrogen

Analvticel Instruments used in Assay
Insteument /Make /iodel Analytical Principle i.ast Multipoint Calibration
F1iR Spectrometers Nicolet 1550 FTIR-502 -5ep-2023

Recommend usage condition

ririmomutilization: 5% of actuat content or before expire date whichever comes first,
Stotage condition: Keep in well vertilation and secuie area.

Comments

when ieprdering, please quote the material number

Note:

1. Al 1esuts expressed 0 shis repot are an msesmoie basis, enless cihorwise spetiDed. the Assay of Ls Standard nas Soen perfonned i
acc endance with the FEA Traceability Protoral [PA-600/R-12,/531 for the Assay and Cenlilicaton of Gaseoes Calibyalion Standards using procedme G

2. theseported expanded uncertainty 1s based wn @ slandard uncenisinty moltiphed by 2 coveiage factar k-2, piovding a teved of confidence of approumately 95%.
The measurement of this ratedial 15 raceable 16 the S1houali e 1eference ges standard which is recesble o Swiss Noticnat Sandard of Mass o

ather regograsad nabicnal melioicoy Institeles.

% {1) tas Chuomatooiaphy, {2} Pa- amsgnehc Sxygen Analyser, (3) Eesirochemiea: Guygen Anglyrer, (4) Flectinchemical Mnsicie Anatyzer,
(51 Tote! Hydrocarhon Anclyzen, (63 Dthe: - Specifed

Sukanya Parinyasoontorn ™

Page s ol 1 signalory for and on behalf of Linde {Thailand) Co., 11d.

Thus reparl shalt nos be jeporweed sxcept n full PE-00G
toses 2, 01 Augiesl 2043

usgn awd (Usandlng) 9 (Linsy) Linde (Thailand) Public Company Limited

reah oAt 010TE0R FLC. PE b B 0 0107537 AGTEY

B 15 WWNREITIIHIOE 1S 2,3 My 14 MAERURASI (L. 6.5 RUTOHD 15" Floor, Bangna Tewen A, 275 Moo 14, Bangna Trad KA 6.5 Road, Bangkaew
DTS 2axnsUs s 10540 InsAen (66) 23386106 Tnsans (66) 2338-6333 gangplee, Samutprakarn 14340, Tel {56} 2332-4100 Fax {66) 2338-6333
Tsunuaalnsd: 165 |) 5§ Aewasns oumding oifungt 24180 weblgravr Plant : 105 Moo 5, TEangsamak, ABangpakang, Chechorngsan 24180

Tisur (66} 58.570-479-93 Tnsats (66) 38.570-223 Thailand, Tel (66) 32.570-479-93 Fax (66} 38.570-323
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Analyzer Calibration Report

Thai Environmental Technic Limited
UIHUN (NANHATIINADN Ine

DI 6

Calibrate Date g8-Nov-23 Temperature (°C) 25°C
Analyzer Type S0 Barometer (mmHyg) : 755.0
Brand APT Humidity (50£15 %) : 50.0 3RH
Model 1004 Dilutor . API M700 S/N 625
Serial Number 1563 (No.15) Zero Air API M701 S8/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) ]Before of Span.(ppb)} After of Span.(ppb) Abs% diff of Span
Zero 0.0 3.1 0.0 0.0
Span 400.0 389.0 400.0 0.0
Multi Point Calibration
. Qutput Difference
Ref Value(ppb) |Analyzer Disp.{ppb
(pb) Y p-(pp Dift (ppb) Percent Dilf Abs Percent Dift
0.0 0.5 0.5 0.00 0.13
100.0 59.8 -0.2 0.00 G.20
200.0 199.2 -0.8 0.00 g.40
400.0 388.5 ~1.5 0.00 0.38
Average Diff (%) 0.28
i e e e - S
Multi Point Calibration :
| 4500 o —
y=0.9951% + 0.36
; 4000 _{,___ - 2_. ......... I -
: R*=1
. 5 3500 - P
FR= H
P2 3000 -
% % OO0 e o e e
| B a0
Po5 2000 - o —
PR :
21500 e
£ |
! < 100.0 : -
! 50.0
I
! 0.0 EA T - - ¥ T B
E 0.0 100.0 200.0 300.0 400.0 500.0 -
Ref Value(pph) '
Calibrate by | Approved by
(=

udlandadi : 00

Thai Environmentat Technic Limited

o od o,

HRoyuUa 020015

muflyurafy : QF-QP16-06

1/6 Soi Ramkhamhasng 145 Khwaeng/Khet Saphan Sung  Bangkek 10240 Thailand

& Tel | +66{0)2373-7799Auto) Fax : +G6[0)2373-7970 & admin@tet1995.comn ¢ waww.tetlS55.com
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Thai Environmental Technic Limited
UIPY IANAEIIAGaN INY F106

Analyzer Calibration Report
Calibiate Date 6-Nov-23 Temperature (°C) 25°C
Analyzer Type 50, Barometer {mmHg) : 755.0
Brand APT Humidity (5015 %) : 50.0 %RE
Model 100E Dilutor . API M700 S/N 625
Serial Number 2658 (No.18) Zero Air APT M701 S/N 1826
Range 500 ppb Standard gas DE36157
Calibration of Span
Supply Gas Ref Value{ppb) |Before of Span.(ppb)] After of Span.{ppb) Abs% diff of Span
Zero 0.0 0.3 0.0 0.0
Span 400.0 389.0 400.0 0.0
Multi Point Calibration
Ref Value{ppb) |Analyzer Disp.{ppb P Queput D1f.ferencc -
Diff (pph) Percent Diff Abs Percent Diff
0.0 0.1 0.1 0,00 0.03
100.0 59.8 -0.2 0.00 0.20
200.0 i98.5 -0.5 0.00 0.25
400.0 400.3 9.3 0.00 .08
Average Diff (%) 0.14
Multi Point Calibration
{4500 - e
..y=1.0006x-0.18
t 4000 - i
| = 3500 -+ B |
| o= : i
. £3000 A e —
| & 2500 -
L LB0D e e |
I < 1000 - e
i 50.0 e A
. 0.0 Bé______,\___ et o e e e v+ g
0.0 100.0 200.0 300.0 400.0 500.8
Ref Value(ppi} i
Calibrate by: | " Approved by :
&
i lundadi - 00 Tuiletnis 02/09/15 matiuues : OF-QP16-06

Thai Environmental Technic Limited

1/6 Soi Aamkhamhaeng 145 Khwaeng/Khet Saphan Sung  Aangkok 10240 Thailand

o Tel : +66{0)2373-7739(Auto) Fax . +66(012373-7975 & admin@tet1985.com o waww.tet1995.com
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Analyzer Calibration Report

Thai Environmental Technic Limited
USHY MANRATINIAGEN Y 21D

Calibrate Date 8-Nov-23 Temperature (°C ) 25°C
Analyzer Type S0 Barometer (mmHg) : 760.0
Brand Teledyne Humidity (50+15 %} 50.0 %RH
Maodel 100 E Dilutor . BPI M700 S/N 625
Serial Number 110 (No.21) Zero Adr BPT 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.(ppb) Abs% diff of Span
Zero 0.0 0.2 0.0 6.0
Span 400.0 391.0 400.0 0.0
Multi Point Calibration
i Quiput Difference
Ref Value(ppb) iAnalyzer Disp.(ppb
¢ (ppb) Y p-pp Diff (ppb) Percent Diff Abs Percent Dift
0.0 0.1 0.1 0.00 0.03
100.0 100.2 0.2 0.00 0.20
200.0 159.8 ~-0.2 0.00 0.10
400.0 401.1 1.1 c.o00 0.28
Average Diff (%) 0.15
Multi Point Calibration
: BGOLL  mmeomee m t  beb ;
. AO00 s e y=10024x-0.12 |
! |
|
! !
!
: i
; .
: 0.0 F— e i ra e . ; - ::
1 0.0 100.0 200.0 300.0 400.0 500.0
' Ref Vatue{pph)
Calibrate by: Approved by :

uAlyaTan ; 00 TuRNoul® 02/09/15 vfiuvrlasy : QF-QPi6-06

Thai Environmental Techoic Limited 16 Soi Ramkhambaeng 145 Khwaeng/Khet Saphan Sung  Banglkok 20240 Thailand
v Tl © +66(012373-7795(Auto) Fax : +66{012373-7575 o admin@tet1995 com o www.tet13595 com
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Customer Details
Mame,
Thai Envitonmental Technic Limited

Certificate Details
r Numbes- 1734/23
Miaterial Details
Production Order: 90178560
Gas content: 5.520 M
! Cylinder Owner. LINDE

| iaboratory Report

E Companent Norminai

: Concentration.
! Nitric Oxide 40.0ppm
' Other NOx impurity :

Iny Mitrogen

Reference Standar__d :
Witric Oxide
tn Mitrogen

' lnsff._l._lm.eh;t /_Make/i‘:dndg
TIR Sectiometers Hicolet 159



UYE2
Rectangle





Thai Environmental Technic Limited
YIUN MARATININGDN INE DN

NOx Analyzer Calibration Report

Calibrate Date ;3 -¥ov-23 Temperature (°C ) : 25°C

Analyzer Type ; NOx Barometer (nmHg} : 7533

Brand . API Hupndily (50£13 %4) 50.0%RHA

Model . 2C0A ) Dilutor . APT M700 8/N 625
Serial Number 1978 (No.15) Zero Alr < API ™731 S/WN 1926
Range : 500 ppb Standard gas : ABCS1T BK

Calibration of Span

Before of Span.{ppb} After of Span.(ppb)} _
Supply Gt Ref Value(ppb Yo diff of S
upply Gas cf Value(pph) Non No N, NOx ) NG, o diff of Span
Zero 0.0 0.9 0.7 0.2 0.0 0.0 0.0 0.0
Span 400.0 405.0 + 402.0 3.0 400.0 400.0 a.0 g.¢

Multi Point Calibration

Analyzer Disp.(ppb Output Differ
Ref Value(ppb) ¥ p-(ppb) : U.tpL'l ifference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 C.4 0.4 0.0 0.40 0,001 0.10
100.0 100.8 | 100.2 0.8 0.20 0.c02 0.20
200.0 200.5 | 200.1 0.2 0.10 0.000 0.05
400.0 400.3 | 400.1 0.2 0.10 0.000 0.03
Average Iiff (%) 0.08
: Multi Point Calibration
| 0.0 T et e 7 £ i ey
! 0.0 1083.0 200.0 300.0 440.0 500.0
' Ref Value{pph) !
Calibrate by: | | Approved by : -
£
a3 lUAsed 00 Sy oA 020915 afiiaylaty | QF-OP16-06

1

Thai Environmentad Technic Uimited  1/6 Soi Ramkhamhbaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thatand
o TEl: +66(02373-77959(An) Fau: S6G[(N2373-7079 » admin@ter1095 com & werw tet1985. com
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Thai Environmental Technic Limited

NOx Analyzer Calibration Report

Calibrate Date ;9 -Nov-23 Temperature (°C } : 25°C

Analyzer Type : NOx Barometer (mmHg) : 759 2

Brand . APL Humidity {5015 %) 50. 1%RE

Model - 200 E Ditutor . APT M700 S/H 625
Serdal Number 1281 {No.20) Zero Air © APT M701 S/N 1326
Range : 500 ppb Standard gas ; 200317 5K

Calibration of Span

Before of Span.(ppb} After of Span.(ppb) .
Supply G Ref Value(ppb % diff of Spa
HPpY s @) FNos T No | N0, | Wox | WO | No, | corereen
Zero 0.0 0.7 0.2 0.5 0.0 g.o 0.0
Span 400,0 388.0 | 387.0 1.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(pph 0 iffere
Ref Value(ppb) ¥ p.(ppb) ’ utpl:lt Difference .
NOx NO NO, Diff{ppb) 5 Diff Abs (%) Diff
0.0 0.2 0.2 0.1 0.15 g.000 0.04
100.0 9%.8 98.5 0.2 ~0.46 -0.005 0.46
200.0 198.0 1} 188.0 g.0 -2.00 -3.010 1.00
400.0 401.0 | 400.3 0.7 0.30 0.001% 0.08
Average DT (%) 0.39
| Multi Point Calibration
T em .
i =1.0003% - 0.554
| 4000 Ll 5!
: -E FE e ———— e 1
i =%
. e
L8
]
m
=
of 0 i . aa J
: 0.0 E/ o e : U :
I 4.0 100.0 200.0 300.0 400.0 500.0
i Ref Valug{ppb)
Calibrate by: | Approved by - I nvcarcssa . - I
iR sai - 00 iuﬁwﬁ'ﬁ 02/09/15 wFnsured | QF-QP!6-06

Thai Environmental Technic Limited  1/6 Soi Remkhamhaeng 145 Khwasng/Khet Saphan Sung Bangkok 10240 Thailand
® Tel : +BGIMI2373-77991Aui0) Fax: +66[(H2273-7073 o admin@1et1555.com » wwew iet1885.cam
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That Environmental Technic Limited
VBN MatadIIaaos g a1na

NOx Analyzer Calibration Report

Calibrate Daie ;1 -Nov-23 Temperature (°C) @ 23°C

Analyzer Type : NOx Baromeler (mmHg) : 759%.9

Brand ; API Humidity (50+£15 %) 50.0%RH

Model ;200 A Dilutor < API ¥M700 S/N 625
Serial Number 1775 (¥o.26) Zero Alr . BPI M7C1 S/N 1926
Range : 500 ppb Standard gas . AD0917 SK

Calibration of Span

Betore of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Val b - % diff of Spa
UPPL aluelped) o TR0 T NG, | New | No | No, | Cerersean
Zero 3.0 1.8 1.2 0.6 0.0 0.0 0.0 0.0
Span 400.0 385.0 [ 391.0| 4.0 400.0 | 400.0| 0.0 0.0
Multi Point Calibration
Analvzer Disp.(ppb ifTer
Ref Value(ppb) ; p{ppb} _ ()ulpl:l1: P1Ffe1ence .
NOx NO NO, Diff(pph) % Diff Abs (%) Diff
0.0 0.7 0.3 0.4 0.30 0.001 0.08
100.0 89.1 29.1 0.0 ~0.80 -0.009 0.90
200.0 19%.7 | 189.2 0.5 ~0.80 -0.004 0.40
400.0 401.2 | 400.8 0.4 0.80 0,002 .20
Average Diff (%) 0.38
: et o K
Multi Point Calibration :
450.0 L — — i
: . y=1002x-05 o
; 400.0 | e :
= 3500 eeme i —
[ = :
£ 2000 - g
* 250.0 - ——
s j -
g 2000 1 ~ /_. e
2 150.0 —
& 1000 ———/LK— - —
| 50.0 ~ [
; 0.0 B—/— , e e . ]
"! 0.0 100.0 200.0 3000 400.0 500.0
: Ref Value(pph} i
! _ e i
{Calibrate by: __| B Approved by : "
i lunsad - o0 i“uﬁaqﬁﬁ 020915 iURIILHe Y - QF-QP16-06

That Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel - +66{012373-7730(Auto] Fax: +66[0)2373-7079 » admin @tet1 995 com o wiww.tetl095 com
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukhunivit, Bargna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

fssued by : Calibration & Test Section Meteorclogical Instruments Bureau

Datc of Issuc 20 November, 2023 Certification No. 413/23

Page : 1 of 2
Object : Wind speed and wing direction
Manufacturer ; Davis Instruments Inc.
Type : Vantage VUE Mode! No. : HE251EU

D No. No.37

Serial No. Display MS220705046 Transmitter MT231004051
Custormar : Thai Environmental Technic Limited.

1/6 Soi Ramlkhamhaeng 45,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C Baromeiric Pressure 1015.1 hPa

NATIONAL STANDARD WIND TUNNEL

 Thermal Anemometer 642 SIN 81583

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800,0000 serial 9023
N.LS.T. Test Reference Number 731/241480 : Standard Velocity at 20 - 30 m:‘sec-
: Ultrasonic Anemometer Model DA-850-3TV {sensor TR-80AH)

Serial Number 110730029 (sensor 1206285886)
JAPAN QUALITY ASSURANCE ORGAN}ZAﬂQN\

y

Calibrated by : S

i b

Mechanical Enginecr
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 413/23

20 November, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction
m/sec inches H20 | inchexH20 | mfSec m/sec m/see
L.GO - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 50 0.00
7.00 - - - 6.8 0.20
9.02 - - - 9.0 0.02
11.01 - - - 10.8 0.2]
13.01 - - - 13.0 0.01
15.01 - - - 15.0 0.01
17.02 - - - [7.¢ 0.02
20.02 - - - 200 0.02
Wind Aloft Plotting Board,
US.DEPARTMENT OF COMMERGCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 g0
180 180
270 270
Calibrated by : (/J £ ey
| iy oo
I 3
Mr. Watcharapol Subwat Met{etfg' "logf‘ P li I

LY
Mechanical Engincer R



A7) STISTR

THATLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAIL TRCHNIC LIMITED.

Address : 176 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkoek, 10240, Thailand.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estace, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibraled : Ambient Environment

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

Model : Tenmars Ambient Pressure (101325 + 1.500} kPa
Serial No. 180501628

Standards used : 1. Digital Function Synthesizer NI Elcctronic DF-193A S/N 122037,

I~z

. Measuring Amplifier Bruel&Kjacr 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Mulumeter Agilent 34401A SN MY44003560.

. Pressure Transmitier Vaisala PTB202AD S/N T0650001.

L

6. Audio Analyzer Panasonic VP-T722A S/N 041477D122,

7. Condenser Microphone B&K 4180 S/N 2633326.
Calibration Procedure: CP-102-04 based on 1EC 60942-2003, The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique,

This instrument has been calibrated against standards maintained al Electrical and Elecironic Standards
Laboratory (EEL), which are {raccable to the International System of Unirs through the National fnstitute of
Metrology (Thailand).

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

Pate of Receipt © 10 Aug. 2023

Date of Calibration o 16 Aug, 2023 1iuj

The resudts relate onty %o the items tesled/calibrated or valus 2ssigned,
Adhverising the Report/ilertificaie and publicily of the resulls except in full are prohibited urless written permission is obtaned frorm the governar of TISTA.

FM.BLMTC.00Z Rev.d

Maad Office Office/taboratory Oifice

35 K 3 Tambon Khlong Ha, Amphos Fhiong Luang. 500 10, Bangpoo sdustrial Fslate, Sukhusmvi Road, 196 Phatonyothin Road, Chatuchalk, Sargkck 10900,
Chanawat Pathumthani 12120, Thailand Armohoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66] 0 2577 9000 Tel (66} 0 2323 1672-80 exnt. 115, 116 : Tel. 667 3 2579 1121-30 ext. 5219, 5225, 5217
Far. (68) 0 2577 900% Faw. (66} 0 2323 9165 Sax (66) 0 2579 8992

E-rmail ; umpai@listrorth Websitewaw tistrorth E-roaik ; mitc@tistronih E-rnzil : sumalee@tistronth
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NEC-TISETIS 17053
CALIRATION s

AT3STISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

Request No. 21-66/0632 MTC No. EEL. BP. 28/0866
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test = 94 dB re 20puPa at 1000 Hz
Acoustic Qutput in dB re 200Pa , Corrected to Refercnce Conditions : 101.328 kPa, 23.0°C and 50 %RH

1. Sound Pressutre Level

Standard Microphene Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94 45 0.45 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 991.4 -8.6 +1.3 +1.0%
3. Total distertion
Standard Microphone Measured Total distortion Uncertainty Tolerance linit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.40 + 0,50 +3.0%

Note : 1, No adjustment.

2. The calibrator pressure correction was not included,

3. The microphone volume correction was not included.

Date of Calibration 16 Aug. 2023

2!3D

The results relate only to the fterns tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission 5 sbtained from the sovernor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Fambon Khlone Ha, Amphoz Khlong Luang,  Soi 1¢. Bangpoo ndustral Estate, Sukhurmwit Road, 196 Phahanyothin Road, Chatuchak, Bangiok 10900,
Changwat Pathurmthani 12120, Thailand Armphoe Muang, Changwat Samutprakan 10280, Thatand  Thaitand

Tel. (66) 0 2323 1472-80 exi. 115, 116
Fax. (66} 0 2323 9165
E-mail : mic@tistr.or.th

Tel. (660 2577 000
Fax. (66) 0 2577 9009
E-matt : rurmpalatistr.orth Websifawwye dsirorth

Tel. (66) 0 2579 1121-3C ext. 5219, 5225, 5217
Fax. (46) 0 2579 8592
E-nafl © sumalee@tistrorih
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Request No. 21-66/0632 MTC No. EEL. BP. 28/0866

|FURE
Ll

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR;

Nominal Quiput of Unit Under Test = 114 dB ve 20uPa at 1000 Hz

istic Qutput in dB re 20uPa , Corrected to Reference Conditions ; 101.323 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Siandard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) {(dB} - (dB) 1EC60942:2003 Class 2
1/2 inch Bruel&Kiaer 4180 114.28 0.28 +0.10 +0.75 dB

2. Freguency

Standard Microphone Measured Frequency Deviated value ] Uncertainty Tolerance limit
Type (11z) {Hz) {(Hz) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 986.9 -13.1 + 1.3 12.0%

3, Total Distortion

Standard Microphone Measured Total Distertion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
172 inch Bruel&Kjacr 4180 314 + 0,70 +4.0%

Calibrated by : Vo Approved by :

Note : 1. No adjustment.

2. The calibrator pressure correction was not mcluded.

3. The microphone volume correction was not included.

L

i gl

Pk

Electrical and Elecirbrie Standards Laboratory

Date of Calibration v 16 Ang. 2023 Industrial Mefrology and Testing Service Centre
Date of Issue ;21 Aug. 2023 Ref: 2011266081003103001
End of Certificate 3/3

B

The results relate only ta the ftems tested/callbraled or value wssigned.

Advertising ihe Report/Certificate and publicity of the results axcept in full are prahibited unless writien permission Is obtaned from the eovermor of TISTR.

Fii BLMTC.002 Rev.d

Head Cffice Office/Labioratory Office

35 Mu 2 Tamben Khlong He, Amphee Khlong Luang,  Soi 1C, Banapao Industrial £state, Sukburmyit Road, 196 Fhahonyathin Read, Chatuchak, Bangkox 10909,
Chanegwat Pathurnthani 12120, Thaitand Arnphoe Wuang, Changwat Samutprzkan 10280, Thailand  1k&iland

Tel, {66) 0 2077 2000 Tel, (66) 0 2323 147280 ext. 115, 116 Tel. (66} 0 2579 1121-3C exz. 5219, 5225, 5237
Fax. (6610 2577 50079 Fax. (66} 0 2327 0165 Fax. {66) G 2579 BYY2

E-rmall : umnpaigtisit.orth Websiteravantistror th E-mrail 1 mtcepdistr orth E-mak : sumnzkeedtistr.or.th
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Thal Environmental Technic Limited
USEN Wmaladuneaaylng a1ne

Sound Level Meter Calibration Report

Equipment Type : Sound Leovel Meter Calibration Date o I-Mar2024
Calibrator : TENMARS Sound Calibrator TM-100 Burometric pressure (mmHg) . 7500 mmHg
Standard - 1EC 60942 Temperature (2323)°C . 2500 °C
Accuracy :94.0 £0.3 dB and 114.020.5 dB Relative Humidity(S0£159%) - 500 % RHU
Frequency sal 1,000 He =1% Pued Date of Calibrate T 31-Mar-2024
Calibrator Serial NO. S 180501628
Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
{tem 5 e - py
Brand | Model | Seriat NO.| Acoustic dB | a¥any |afefi 2| a¥efi3| wha +dB +dB | Calibrate
84.0 938 | 938 | 935 | 938
21 ACO 6226 070049 94.0 0.2 PASS
e 114.0 137 1 1137 1 1137 | 1137
4.0 94.1 94.1 | e4.1 | 9441
23 RION NL-21 | 00487676 84.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 039 | 939 | 939 | 939
25 ACO 6226 | 100098 94.0 0.1 PASS
o 114.0 7138 | 1138 | 1138 | 1138
94.0 94.1 941 | 841 | o944
26 ACO 6226 | 100099 a4.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
940 930 | 939 | 938 | 939
28 ACO B226 | 100101 84.0 0.1 PASS
114.0 1138 | 1130 | 1139 | 1138
94.0 940 | 940 | 940 | 940
29 ACO 6226 | 100102 94.0 0.0 PASS
114.0 1139 | 1138 | 1138 | 1138
84.0 94.1 941 | 841 | 941
30 ACO 6226 | 100106 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 114.0
e

Calibration By

Approve by

That Envirenmental Technle Limited  1/6 Soi Ramkhambaeny 115 Klwaeng/iihet Saphan Sung Bangliok 10246 Thailand
® o +AEE0]2373-77900Auto) Fax 1 +66{0F)2373.797% @ admin@1et1995.00m @ wwwiet] 9%3.com
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Thai Environmental Technic Limited
VIHN malindunnaseulvg a0

Equipment Type

Calibvrator
Standard
Accuracy

Frequency

Calibrater Serial NO.

Sound Level Meter Calibration Report

»Sound Level Meter
: TENMARS Sound Calibrator Th-100

1 IEC 60542

:94.0 0.3 dB and [14.0+0.5 dB

rat 1,000 Hz X1%

L 180501628

Calibration Date

Barometric pressure (nmHy) .

1-Mar-2024

7380

mmHg

=

Temperature (23+3)°C

25,00

o

Relative Humidity(50+15 %) .

50.0

% RH

Drvued Date of Calibrate

31-Mar-2024

I Instrument Calibrated Reference Before Adjust [After Adjusy Deviation Result
tcm T v 1
Brand | Model | Serial NO.| Acoustic dB | nTefi1 | n¥afi2 | a5 3| miy +dB £dB | Calibrate
84.0 042 | 942 { o42 | 842
31 ACO 6226 | 110098 94.0 0.2 rASS
114,0 1141 | 1141 | 1144 | 1149
94.0 94.1 941 | 841 | 94.1
32 ACO 6226 | 410105 04.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 1140
94.0 903.9 | 939 | 939 | 939
34 ACO 6226 | - 110008 94.0 0.1 FASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 94.1 941 | 941 | 944
35 ACO 6226 | 110097 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 940 | 940 | 940 | 040
36 ACO 6226 | 110102 94.0 0.0 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 942 | 942 | 942 | 942
37 ACO 6226 | 110101 94.0 0.2 PASS
114.0 141 | 1141 | 1141 | 1141
g4.0 938 | 939 | 939 | a3g
38 ACO 6226 | 110108 94.0 1.0 PASS
114.0 113.8 | 1138 | 1138 | 113.8
94.0 64.1 941 | 941 | 941
39 ACO 6226 | 110104 84.0 0.1 PASS
d 114.0 1140 | 1140 | 1140 | 1140
94.0 937 | 937 | 937 | @37
40 ACO 6226 | 110100 Q4.0 0.3 PASS
114.0 137 |} 1137 | 1137 | 1137

Calibration By

Appraove by

Thal Envirenmentat Technie Limited

& el +60{02373-779%{Autn) Fax: +66{0}2373-7979 @ adinin@tet1995.com @ wiwiwtet1395.com

1/6 Soi Rambkhambaeng 145 Khovaeng/Hhet Saphan Sung  Banglok 10240 Thailand
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Thai Environmental Technic Limited
VSHN matadsnadanlng 9100

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calihration Date : t-Mar-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mimlg) . 7500 nmig
Standard - 1EC 60942 Temperature (23+3)°C o 2500 °C
Accuracy :94.0.40.3 dB and 114.0=0.5 di ielative Humidity(50+£15%) . sg0 %RH
Frequency Tat 1,000 Hz 1% Dued Date of Calibrate ¢ 3-Mar-2024
Catibrator Serial NO. D LRDE0628
: Lestrument Calibrated Reference Before Adjust After Adjust¢ Deviation Result
ten 1) 17 9 1
Brand | Model | Serial NO.| Acoustic dB | n¥efii [ n¥si2| a3eii3| maw +dB *dB | Calibrate
84.0 242 | 942 | 942 | 842
41 ACO 6226 | 130127 a4.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 94.1 841 | 941 | o941
42 ACOQ 6228 | 130128 94.0 0.1 PASS
- 1140 M41 | 1141 | 1141 | 1141
94.0 942 | 942 | 942 | 942
44 ACO 6226 | 130130 94.0 0.2 PASS
114.0 1142 | 1142 | 1132 | 1142
04.0 4.1 841 | 941 | 941
a5 ACO §226 | 130131 94.0 0.1 rASS
114.0 1141 ] 1141 | 1141 | 1141
94.0 940 { 940 | 940 | 840
4B ACO 6236 | 112029 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 940 | 940 | 940 | 840
48 ACO 6236 | 152074 84.0 0.0 rASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.1 944 | 841 | 944
49 ACO 6236 | 152073 84.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 94.1 941 | 941 | 844
50 ACO 6236 | 152078 84.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 1140
-

Calibrationy By

Approve by

Thai Envireamental Techivic Limited  1/6 5ol Ramkiambaeng 145 Kweaeng/Khet Saphan Sung Bangkobk 10240 Thailand
& Tel: +656{012373-7799(Auto} Fax: +66[0)2373-7977 @ admin@tet 1945 com @ wiwwleti P95 com


UYE2
Rectangle


©

Thai Environmental Technic Limited

VSHN 1NAUATIUIRADN INE 9108

Equipment Type

Calibrator
Standard
Accuragy

Frequency

Calibrator Serial NG,

Sound Level Meter Calibration Report

cSound Level Meter

: TENMARS Sound Calibrator TM-100

(IEC 60942

:94.0+0.3 dB and 114.020.5 dB

rat 1,000 Hz +1%

; 180501628

Calibration Date

Barvometric pressure (mmHg) -

Temperature (2323)"C

Relutive Humidity(50=15 %) .

1-tar-2024

73000

mmHg

215.00

°C

30,0 % RH

Dued DPate of Calibrate

31-Mar-2024

X - Instrument Calibrated Reforence Before Adjust After Adjust Deviation Result
tem = o w
Brand | Model | Serial NO.| Acoustic dB | n5vit |a%ef 2| a¥ani3| why | =dB £dB | Calibrate

84.0 94.0 240 94.0 94.0

51 AGO 8236 162077 9403 0.0 PASS
114.0 113.9 1138 | 1139 | 1139
84.0 93.8 93.8 93.8 938

52 ACO 5226 150142 94.0 0.2 TASS
114.0 M37 | M37 | 1M37 1 1137
94.0 84.1 94.1 94.1 941

53 ACO 6226 160095 94.0 Q.1 PASS
114.0 114.1 1141 | 1141 1 1141
94.0 94.2 94,2 4.2 942

54 ACO 6226 160096 84.0 0.2 PASS
114.0 114.2 1142 | 1142 1 114.2
94.0 g94.2 94.2 4.2 942

55 ACO 6226 160097 84.0 0.z PASS
114.0 114.2 1142 | 1142 | 1142
94.0 893.9 93.9 939 93.9

56 ACC 6226 160094 94.0 0.1 PASS

s 114.0 113.9 1139 | 1139 | 1139

94.0 94.1 941 441 94.4

57 ACO 5226 160089 94.0 0.1 PASS
114.0 114.1 141 | 1141 ¢ 11441
4.0 893.9 93.9 93.9 93.9

53 ACO §226 160143 940 0.1 PASS
114.0 113.8 1138 | 1139 1 1139
84.0 94.2 942 Q4.2 94.2

58 ACO 65226 160203 94.0 0z PASS
114.0 114.2 1142 | 1142 | 1142
940 94.1 94.1 a4.1 94,1

50 ACO g226 160204 — : 0.0 0.1 PASS
114.0 114.1 1141 1 1144 § 1144

Calibration By

Approve by

‘Thai Envirenmental Technic Limjted

8 Tel : +66{0}2373-7790({Auta) Fax: +66{1)2372.7979 @ admin@tet1995.com & wiww.tet1935.com

1/6 Spi Rambthamhaeng 145 Khwaeng/lher Saphan Sung Bangkek 10240 Thailand
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THAL ENVIRONMENTAL TECHNIC LINIJTED
uBuEN malndoinadoving 90

CONTROL UNIT CALIBRATION

{ Metric units , mm )

Date 8-Feb-24 Initial Final Average
Barometric press, Pb | 738.9 7538.7 758.8 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data

Console No. M30-03 Serial No. 913428

Metering System 1D Model. $-110

DGM Number 1169 Correetion factor(Yr) 1.0209

DGHM Model SK2I5EX Last Calibration Dataf  26-May-23
Orifice Ref . | DCGM Temperature o
DGM
manometer bMG  |Volume | Ref Dry Gas Meter Time AH@G
Correction
sctting AH Volume v, |DGM Outlet | Avp min min H,0
Inlet T, factor (Y)
mm H20 V. Liters | Liters T, T, T
15.400 JUHENH L 10003 | 28.00 | 28,00 | 20.00 | 28.50 B.36 10206 46.0447
25.40 100,00 949.95 28,00 1 28.00 | 29.00 | 28.50 6.49 1.0206 46,2941
50.00 100.80 99.72 2800 | 28.00 | 29.00 | Z8.50 4.58 1.0205 46.2216
$0.00 100.00 99.45 28.00 | 28.00 | 29.G0 | 28.50 3.59 1.0203 45.5699
100.06 100,00 99.20 28.00 | 28.00 | 29.00 | 28.50 3.23 1.6209 46,1996
Average 102066 46.0660
Ducd Date of Calibrate 9-Feb-25
Calibrated hy Approved :

(

Mote: For Caliosation Facler Y., the rtio of the reading of the culiration marer s the dry gus meter, acceptable tohernee of individual values from the avermps i =040
3 I
Mo For ﬂ.T—T-{_i,;, ifice pressure differential tban equates w 0.75¢dm (0020 2o /i) at standard temperiure and pressiaes, acoeptabls toleranee of tadividueal values from

the averge is +-02inches (3. 1mmiH,,

p—————————=———=s———— m— e —ve— —

Thad Eavironmental Techric Limited 146 Sei Ramkhamh. 15 Eawaenp/Khet Saphan Sung Banggobk 10249 Thaiiand

0 Tol: SGoI023TI-TTNAN) Fax : —656(002173-7979 @ admintytot] 595 com @ wew 11995 com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGROK 16230 s 5
) g

TEL, 0-2717-3000-24 FAX, (1-2715-9484 sc-:‘rismswuzs
CALIBRATION 0008

Certificate of Calibration ce”iﬁ':ati,::;f T

Equipment : Humidity/Barometer/Temp.
Manufacturer: Lutron This cerificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : PHB-318 Comorate Services 3: Equipment Calibration and Testing Services.
Serial No.: BC11413
10 No.: NO.B

Condition As-Received: Used ltem

Received Date: 12 March 2024
Calibration Date: 15 March 2024
Reference: 2403-038108C Submitted by: Thai Envirenmental Technic Limited

Ambient Temperature: ( 23 £ 2 ) °C
(650 % 15 ) % 1/8 Soi Ramkhamhaenyg 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Reiative Humidity:
Atmospheric Pressure: 1012 mbar
Procedure used: The calibration was conducted by direct comparisan method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " BKD-R 6-1 ; Calibration of Pressure Gauges " as
a guideiines.

Condition of this resuit of calibraticn

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer oP1142 1422505046 MP-0084-23 03 May 2024

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

3.8cale and conversion factor is T kPa = 7.50062 mmHg

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

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

6.This instrurment was instailed in vertical orientation and center of the device was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.

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

-National Institute of Metrology Thatland (NIMT)

Calibrated by : I I Approved Signatory : I - I
Issue Date ! 18 March 2024 [ ]Phalines Frabpaipal

[ 1Sura Suwannasri

[//]Attapol Panurach

B 0357435
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Cert.No.: 24P887

. Page: 2 of 2

Result of calibration:- Without adjustment Range : 740 mmHg to 780 mmHg
Function:- Absolute Pressure Measuremant Reselutlon : 0.1 mmHg
increasing Pressure

o tApplied Pressure (mmHg) | 739.90 | 749.88 [ 759.88 | 760.89 | 779.89

. |UUC* Indication (mmHg) 740.5 7505 780.5 770.8 780.8
Error (mmHg) 0.70 0.61 0.61 0.71 0.71
Decreasing Fressurg
Applied Pressure (mimHg) | 779.89 | 76080 | 759.89 | 749.89 | 738.90
UUCY indication {mmHg) 780.6 770.6 760.5 730.5 740.6
Error {mmHg) 0.71 0.71 0.61 0.61 0.70
The uncertainty of measurement was # 0,12 mmHg
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor &= 2, providing a level of confidence of approximatety 95 %,
-000-
AHmpo

a 12065830



Equipment :
Manufacturer:
Model :

Serial Na.:

10 Ne.:

Condition As-Received:

Received Dafe:

Calibration Date:

TECHENQLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10230

T
ay ,.l"),/

o,

)

¥
& ¥
TP

o

=
HSC-TIS-TIS17025
CALIBRATION 2005

TEL. (-2717-3000-24 FAX, §-2719-0484

23711880
1of 2

Certificate Neo. :

Certificate of Calibration Page

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

Digicon
except with the prior writterr approval of the head of
DR-52 Corporate Services 3: Equipment Calibration and Testing Services,
1.210084
NG5
Used item

17 Qctober 2023
27 October 2023

to 06 November 2023

Reference: 2310-0561D8C Submitted by:  Thai Environmental Technic Limited
Ambient Temperature: ( 25 £ 33 °C
Relative Humidity: (50 £ 20) % /6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Calibration ware conducted using in-house calibration procedure CP-TO1 according to comparison with
Industrial Platinum Resistance Thermometer (IPRT) info liquid bath temperature confroller and comparison
with Standard Thermocoupfe {Type RIS} inta high temperature furnacs.

The temperature scale used was based on IT3-80.
Condition of this result of calibration

Procedure used:

1.Reference standards instruments :

instrument Model Serial No. Certificate No. Due Date
1) Black Stack Thermometer 1560 B8C454 231600 30 May 2024
2} PRT Scanner Modute 25682 AQ4303 231600 30 May 2024
3) Industrial Platinum Resistance Thermometer 5827 738433 231600 30 May 2024
4} Digital Thermometer 1529 A4B760 2311123 21 Sep 2024
5) Industrial Platinum Resistance Thermometer 5627 824302 2311123 21 Sep 2024
&) Digital Multimeter DIMES00 4576227 E1U230074 11 Jan 2024
7) Standard Thermocouple Probe (Type S) TCS TCS-001 TT-0165-22 15 Dec 2023

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

3.This Certification is traceable to the International System of Unit maintained through:-
Technolegy Promotion Association {Thailand-Japan}, NSC-ONSC Accredited No. Calibration 0008
-NA Caltechnologies Co. Ltd., ANAB Accredited No. Calibration AC-2658
-National Institute of Metrology Thailand (NIMT)

Calibrated by : | | Approved Signatory !
Issie Date : 08 November 2023 [

[ _/]Chatchawan Khunpiluek

] Phalinee Prabpaipal

{ ]wanlop Larpkern
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Cert. No.: 23T1880

Page.: 2 of 2
;f Result of Calibration:- Without Adjustment
Function: Temperature measurement- for Channel T1
L This eguipment was connected with Thermocouple Type K ID No. No.5

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

Immersion Standard uuct Uncertainty
Depth Temperature Reading Error of Measurement
( mm.) {C) (C) {(°C) (£C)
180 200.000% 200.0 -0.0009 0.74
180 400.0032 400.1 0.0968 1.4
180 599.92 601.3 1.38 3.1

Uuc* : Unit Under Calibration

g The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a leve! of confidence of approximately 86%.

-olo-

a 11885
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Thai Environmental Technic Limited
PIVN IVAUAGIUINGD XN 1718 D10

Calibration Report

Date of Calibration: 3-Jan-24

Manufacturer ; E-instruments Ambient Conditien
instrument Model ; 44008 Temperature (2335 °C}: 25.0 °C
Instrument serial no. : 4101 Humidity (55£15 % RH}: 50.0  %RH

Barometer {mmHg}: 759.5 mmHg

Standard gas References

Oxygen {O;) 36232 Linde June 26, 2031
0824463 Linde June 5, 2026
Nitric Oxide(NO)
D824524 Linde August 22, 2025
0824500 Linde October 11, 2024
Sulfer Dicxide (SQ;)
D271305 Linde October 11, 2024
b824500 Linde Qctober 11, 2024
Carbon Monoxide(CO)
0271305 Lince October 11, 2024

Calibration Results

0, (Yovol) 2.0 90 g 0.2 % vol PASS
14.0 14.0 0.0
0.0 0.0 0.G
NO {(ppm) 198.0 157.0 -1.0 PASS
392.0 393.0 1.0
0.0 0.0 0.0 +5.0 ppm 0...100
S0, (ppm) 406.0 404.0 g | PR S meased PASS
804.0 804.0 (.0 ppm
0.0 0.0 0.0
CO (ppm) 404.0 403.0 -1.0 PASS
793.0 793.0 0.0
Calibrate by. __Approved by o

Thai Enviroamental Technic Limited 146 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
o Tel: +66[012372-7799(4ut0) Fax ; +66[0}2373-79 78 ¢ admin@tet1995.com o www.tet1995.com
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-660632 MTC No. EEL. BP. 28/0866

CALIBRATION CERTIFICATE

Submitted by s THAI ENVIRONMENTAL TECHNIC LIMITED.
Address . 1/6 Soi Ramkhamhaeng 143, Khwaeng/Khet Saphansung, Bangkol, 10240, Thailand.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpeo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

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

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

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

I~

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programimable Attenuator Tamagawa TPA-303A S/N OF 2214,
4, Digital Multimeter Agilent 34401 A S/N MY44G605560.

. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

Lh

6. Audio Analyzer Panasonic VP-7722A S/N 0414770122,
7. Condenser Microphone B&K 4180 S/N 2633526,

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique.

This instrument has been calibrated aguinst standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units throu gh the National Institute of
Metrology {Thailand).

The information on actual reading is attached herewith and the uncertainty Hmits quoted refer to the

measured values only.

I2ate of Receipt . 10 Aug, 2023
Date of Calibration 1 16 Aug. 2023 1/ D

S ey

:

The resutts re.ats only to the items tested/calibvated or value assignzd.
Advertsing the Repart/Cerificate and eublicity of the resutls except in full are prohibited untass writlen permission is ehtained fram the sovernor of TISTH.

FMLBLMTC.002 Rev,4

Head Office Office/Laboratory Office

35 w3 Tamben IGvong Ha, Amphee hleng Luang,  Soi 10, Bangooo Industral Estate, Sukhumvit Road, 126 Phzhanyotiie Road, Chetucrak, 3argkek 109CC,
Cnangwat Pathumihani 12120, Thaitand Arvphoe Muang, Changeat Samutrekan (0280, Thatand  Thailand

Tel. {66)0 2577 9000 Tel. (66 C 232% 1672-80 ext. 115, 116 : Tel. (66) 0 2579 1121-30 ext. 5216, 5225, 5217
Fax. (66) 0 2577 2009 Fex. (45) 0 2323 9165 Fax. (66) 0 2579 8592

E-rmiail : umpa@iisteordh Websitewwswdisinornth  Earail : mitcadistronth E-nall @ surnaleegtistr.or th
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TISI-TIS 17023
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— - RAFION GG3T
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0632 MTC No, EEL. BP,

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

1. Sound Pressure Level

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

Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz

Acoustic Output in dB re 20UPa , Corrected to Reference Conditions : 101,325 kPa , 23.8°C and 50 %RH

28/0866

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) {dB) (dB) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.45 (.45 +0.10 +0.75dB
2. Frequency
Standard Microphone Measurcd Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 991.4 -8.6 +1.5 +1.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruei&Kjaer 4180 1.40 +0.50 +3.0%

Note ; 1. No adjustment.
2. The calibrator pressure corrcetion was not included.

3. The microphone volume correction was not included.

Iate of Calibration : 16 Aug. 2023

2;’1]

The restits relate only to the items tested/calibrated or value assigned.

L Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the sovarnor of TISTR.

FM.BLMTC.002 Rev.d

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Tel. (66} 0 2579 1121-30 ext, 5219, 5225, 5217

Head Office Gffice/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphos Khlong Luarg,  Soi 1€, Banapeo Industrial Estate, Sukhurmit Read,

Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samulprakan 10280, Thaland  Thailand
Tel. {66 G 2577 9000 Tel. (66) 0 2323 1672-80 ext. 113, 116

Fax_ {66) G 2577 9005 Fax. (66) 0 2323 9165

E-mnall : rempai@tiste.onth Websitewnwetistrorth  E-mail - micgtistror.th

Fax. (66) 0 2573 8592

E-mnail :

sumalesgtistrar th
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THAILAND INSTUFUTE OF SCIENTIFIC AND TECHNQLOGICAL RESEARCH (TISTR)
Request No. 21-66/0632 MTC No. EEL. BP.  28/0866
Nominal Qutput of Lnit Under Test =114 dB re 20(Pa at 1000 Hz

Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 30 %RHE

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance tmit
Type Level (dB) (dB) - (dB) IEC60942:2003 Class 2
1/2 inch Brucl&Kjaer 4180 11428 0.28 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value! Uncertainty Tolerance limit
Type (Hz) (Hz) {Iz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 986.9 -13.1 <15 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distertion Unecertainty Tolerance Hmit
Type (%) (%) IEC60942:2003 Class 2
1/7 inch Bruel&Kjaer 4180 3.14 +0.70 +4.0%

Note : !. No adjustment.

2. The calibrator pressure correction was not included,

3. The microphone volume correction was not included.

Calibrated by : Approved by :

Flectrical and ElétironieStandards Laboratory
Date of Calibration T 16 Aug. 2023 Industrial Metrology and Testing Service Centre

Date of Issue o 21 Aug. 2023 Ref : 2011266081003103001
End of Cerlificate 3/3

The resulis relate onty to the ilemns tested/calibrated or vatue assigred.
Aclvertising the Regort/Certificate and publizity of the results except in futl are prohiblied unless veritten permission is obtained from the governcr of TISTR,

FAM.BL.MTC.002 Rev.d

Head Office Office/Laboratory Office

35 M 3 Tarmion Knlone Ha, Amphoe Khlong Luang,  Saoi 1€, Banzpoa Industrial Estate, Sukhurmvit foad, 196 Prahonyotiin Road, Chatuchak, Sangkos 10900,
Changwat Pathumthani 12320, The'land Amphoe Muang, Chanewat Samutprakan 10286, Thalland Thaiiand

Tel. (6630 2577 00C Tab (AR 0 2323 16T2-80 ext. 115, 116 Tal (66) G 2579 1121-30 ext. 5219, 5225, 5217
Fax. (6810 2577 9009 Fax. {66} 0 2323 9165 Fax. {66} 0 2575 5552

E-rmail - nimpaigtistr.orth Websitenawartistrorth E-rail @ rtc@iistronth £-mail : sunaleeg@tistronth
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Thai Environmental Technic Limited
PFUN MAUATIIAADN Y DDA

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration brate ;o 1-Mar-2024
Calibrator c TENMARS Sound Calibrator 1M-100 Barometric pressure (mmHg) . 73000 mmHg
Standard - IEC 60942 Temperature (23+3)"C S2500  °C
Accaracy :94.0 20.3 4B and 1 14.040.5 dB Relative Humidity(50£15 %) . 500 % RH
Frequency cat LOOO Hz <1% Dued Bate of Calibrate T 3i-Mar-2024
Calibrator Serial NO. L iR0501628
: {nustrument Calibrated Reference Before Adjust After Adjust Deviation Resuilt
tem 1] 1 =
Brand | Model | Serial NO.| Acoustic dB | a¥afil [ nFan 2| a3 may +dB +dB | Calibrate
84,0 04.2 94.2 4.2 94,2
41 ACO 6226 130127 944.0 0.2 PASS
114.0 114.2 1142 | 114.2 114.2
94.0 94.1 54.1 94,1 94.1
42 ACO 5226 130128 94.0 0.1 PASS
114.0 LN 1141 14,1 11419
94.0 94,2 94,2 94,2 944.2
44 ACO G226 130130 94.0 0.2 PASS
114.0 114.2 1142 | 1142 114.2
a4.0 94,1 941 941 94.1
45 ACO 6226 13013 894.0 0.1 PASS
114.0 1141 114.1 114.1 1141
24.0 94.0 940 94.0 940
46 P ACO 6236 112028 24.0 0.0 PASS
! 114.0 114.0 114.0 | 1140 114.0
94.0 840 84.0 94.0 84.0
45 ACO 6236 152074 4.0 .0 PASRS
Vs 114.0 114.0 114.0 114.0 114.0
4.0 94.1 94.1 94 1 941
49 ACO 6236 152075 94.0 0.1 PASS
114.0 114.0 1140 | 114.0 114.0
24.0 a4.1 4.1 941 94,1
S ACO g238 152078 24.0 a1 PASS
114.0 114.0 114.0 ] 1140 1 1140

Catibration By

Approve by

Thay Ervironmental Technic Limited  1/6 $ni Ramkbamhaeng 145 Khwaeng/Rhet Saphan Sung  Banghkok 10240 Thailand
B el +GE(HZATI-TTOG(Auto) Fax: +AE{012373-7070 € admin@leti¥95 com € wwintetl 193.com
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Thai Environmental Technic Limited
U3En mmalaganIndsy ing a1ne

Equipment Type

Calibrator
Standard
Accuracy

Frequency

Calibrator Serial NO,

Sound Level Meter Calibration Report

:Sound Level Meler
s TENMARS Sound Calibrator TM-100

SEC 60942

1940 +£0.3 dB and 114.0+0.5 dB
1,000 Hz +1%

1 180501628

———

Calibration Date

Barometric pressure (immHg) .

Temperature (23+3)°C

Relative Humidity(50£15 %) .

Ducd Date of Calibraie

-June-2024

7590

nimHg

25.00

°C

50.0

v RE

30-Tune-2024

Instrument Calibrated Reference Before Adjust After Adjusl] Devistion Resuit
Item e T o o 3
Brand | Model | Serial NO.] Acoustic dB | n¥sfit |a¥afi2|n3efi 3] wan + dB +dB | Calibrate
94.0 842 94,2 94 2 94.2
46 ACO 6236 112028 94.0 0.2 PASS
114.0 1142 1142 | 1142 | 114.2
94.0 941 941 941 941
48 ACO 6236 152074 94.0 0.1 PASS
/! 114.0 114.0 114.0 | 114.0 | 114.0
94.0 84.1 541 94.1 84.1
49 ACO 6236 152075 94.0 0.1 PASS
Vs 114.0 114.0 1140 | 114.0 | 1140
94.0 94.1 94 1 94 1 94 1
a0 ACO 6236 152076 94.0 0.1 PASS
e 114.0 114.1 114.1 | 1141 | 1141
94.0 §93.8 93.8 938 93.8
51 ACO 6236 152077 94.0 0.2 PASS
v 114.0 113.7 1137 | 1137 | 11387
94.0 93.8 93.9 939 93.9
52 ACO 6226 150142 94.0 0.1 PASS
114.0 1138 1138 1 113.9 | 113.8
94.0 94.0 g4.0 94.0 94.0
53 ACO 68226 160085 84.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 93.9 83.9 93.9 93.9
54 ACO 62286 160096 94.0 0.1 PASS
114.0 114.0 1140 { 1140 | 1140
4.0 94.1 941 941 94 1
&5 ACO 6226 160097 54.0 0.1 PASS
114.0 114.0 1140 | 114.0 | 1140
94.0 94.2 4.2 94.2 842
56 ACO G226 160098 94.0 02 PASS
114.0 i14.1 1141 | 1141 114.1

il e ———

Calibration By

Approve by

‘Fhai Fnvironmental Technic Limited

1/6 %0i Kamkhanshaeng 143 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand

® Te!: +66[0123 737799 Auta) Fax: +60[0)2373-7970 @ admind@eetl 995 com @ wwwter1995.com
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—rEr Thai Environmental Technic Limited

Y3un wmatndaunndauing a9

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date 1 1-June-2024
Calibrator :SCARLET ST-120 Burometric pressure (mmHg) . 7550 mmHg
Standard (IEC 60542:2017 CLASSI Temperature (23+3)°C : 2500 °C
Accuracy :94.0 £0.3 dB and 114.00.5 dB Refative Humidity(S0£15%) . 50.0 % RH
Frequency at 1,000 Hz =1% Dued Date of Calibrate ¢ 30-June-2024
Calibrater Serial NO, tST12000263E
Instrument Calibrated - Reference Eefore Adjust After Adjust Deviation | Result
Item Exmmres T 4 17 3
Brand | Model | Serial NO.| Aecoustic dB | n3sil1 | n¥sfi2 | a¥efi 3| 1nfe +dB xdB | Calibrate
94.0 84.0 94.0 54.0 S4.0
78 SCARLET | ST-11D | 820380 54.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 94.0 94.0 94.0 94.0
74 SCARLET | ST-11D| 82031 94.0 0.0 PASS
y 114.0 114.0 | 1140 | 1140 | 1140
84.0 84 .1 94 1 94.1 4.1
80 SCARLET | ST-11D | 820392 94.0 0.1 PASS
114.0 114.1 1141 1 1141 | 1141
94.0 940 | 940 | 940 | 940
81 SCARLET | ST-11D | 8203¢3 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 1140
4.0 84.0 94.0 94.0 94.0
82 SCARLET | ST-11D| 820394 94.0 0.0 PASS
114.0 114.0 1140 [ 1140 | 1140
94.0 941 94.1 94.1 94.1
83 SCARLET { ST-11D| 820877 94.0 0.1 PASS
V4 114.0 1141 1141 | 1141 114.1
94.0 84.0 94.0 94.0 94.0
84 SCARLET | ST-11D | 820878 94.0 0.0 PASS
114.0 114.0 114.0 § 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
85 SCARLET | 5T-11D| 82087¢ 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 1140
894.0 84.0 94 .0 94.0 94.0
58 SCARLET | ST-11D | 821293 94.0 0.0 PASS
114.0 114.0 114.0 114.0 | 114.0
94.0 94.1 94.1 94 1 4.1
87 SCARLET | 5T-110 821294 94.0 Q.1 PASS
114.0 1141 1141 | 11441 114.1
il

Calibration By

Approve by

s e,
Thal Environmental Techntic Limited  1/6 Soi Ramkhamhaeng 145 Khwasng/Khet Saphan Sung Bangkok 16240 Thailand
® Tel: +68(0)2373-7799(Auto} Fax: +66[(12373-7979 @ admin@tet1995.com @ www.tet 1995 com
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Certificate of Calibration

Certificate Number D BPR24020220-34 Page: 1 of 3

Customer © Theai Environmental Technic Limited.
1/6 Soi Ramkhamnaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name . Noise Dose Meer
Manufacturer i SOUNDTEK
Model > §T-130

Serial Number 1 220100050

ID. Number I No.3o

Environmental Conditions

Ambient Temperature ; 23°CT 3°C Received Date . 14 Feb 2024
Relative Humidity ©BD% Y15 9% Calibration Date © 15 Feb 2024
Location of Calibration : In-Lab Recommend Due Date . 15 Feb 2025
Calibration Procedure D SP-CPE-D4-01 Date of lssue . 16 Feb 2024

Methed of Calibration

This certifies that the alove irstrument was calibrated in compliance with the calibration system

requirament of ISO/IEC 17025:2017 In accordance with reference procedurs. Standards used to perform
this calioration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consgensus standards. The result reported herein apply only to the caltbration of the item described above as
received.Cur decision rule is to contact the customer if the iterm pass and fait calibration when the results
include the uncertaintiss and the customer must determing if the resuits mests their needs.

The calibration certificate shall not be reproduced except in full without writien approval of 5P Metrology

System (Thafland). /_'

Calibrated by : | I Approved by

Calibration Officer {

Authorized Signatory

S5P-FM-04-15 rev.0
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Calibration Report

¢ 8PR24020220-34

Reference Standards

e i i TR,
CALIIAWTION AND
OIS LICEAL MEASUROMINT

Page :2 of 3

Equipment Name

Model

Seriai No.

Certificate No.

Due, Date ‘

Sound Leve! Calibrator

ST-120

211203773

EEL.BP. 140/016G7

!

26 Jan 2025 |

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

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

{ THATLANI ) €4.,

Certificate No. 1 SPR24020220-34 Page : 3 0f 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Uncertainty
Setting Fast Slow Fast Slow (£)
g4 34.0 94.0 0.0 0.0 0.15
114 114.0 it4.0 6.0 0.0 0.15
Select C Unit : d8
Standarg UUE Reading Uncertainty
. ‘.
Setting Fast Slow Fast Slow Lz
94 94.0 94.0 0.0 0.0 0.15
114 114.0 1140 0.0 0.0 0.15
Select Z Unit : aB
Siandard UUG Heading Uncertainty
>etting rast Slow rast Slow (+)
94 94.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 .15
Note :

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

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

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

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

& Certificate Number . SPR24020220-35 Page: 1 of 3

.....

= Customer : Thai Envirormental Technic Limited.

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

Equipment Name  Noise Dose Meter

) Manufacturer . SOUNDTEK

Model > ST-130

o Serial Number : 220100051

D, Number ¢ No.31

Environmental Conditions

-Ambient Temperature c23°CT 3°C Received Date v 14 Feb 2024

3 Relative Humidity L 50% 5% Calibration Date t 15 Feb 2024

&, Location of Calibration : In-Lab Recommend Due Date . 15 Feb 2025

= Calibration Procedure . SP-CPE-04-01 Date of issue P16 Feb 2024

“

I Method of Cafibration

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

f.fl_{j requirement of ISONEC 17025:2017 in accordance with reference procedure. Standards used to perform

: this calibration are ceriified by to NIST or equivalent, Nalional metrology institute, Natural physical constants,
consensus standards. The result reporied heregin apply only to the calibration of the item described above as
._ received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

N include the uncertainties and the customer must determing if the resulis meets their needs.

= The calibration ceriificate shall not be reproduced except in full without written approval of SF Matrology

System (Thailand).

Calibrated by Appraved by

= Calibration Officer

Authorized Signatory

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

Certificate Number : SPR24020220-35

Reference Standards

A, :\‘} JEpTen .
AR CALIERATION HD
OIMERSINAL KIEADIACMENT

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

| Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2025

Traceability

This certification is traceable to the International Systemn of Unit maintained at

TISTR - Thaitand Institute of Scientific and Technological Research

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

Measurement Uncertainty

Cerfificaie No.: SPR24020220-35 Page : 3 of 3
f Range : 94 to 114 dB Function : @1kHz
_- Select A Unit : dB
o Standard UG Reading Error Uncertainty
S at +
Seliing Fast Slow Fast Slow (+)
B 84 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
:__ Select C Unit @ dB
& Standard VUG Reading Error Unceartainty
s ti +
Setting Fast Slow Fast Slow (£)
94 24.0 94.0 0.0 0.0 0.15
‘.% 114 114.0 114.0 0.0 0.0 15
Select 2 Unit : dB
Standard WUC Reading Error Uncertainty
i +
o Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
% Note :
The result of calibration was found accurate as show on date and place of calibration anly.
" This Certificate is not ceriified for any commercial transaction.

The repcried uncertainty of measurement is the expanded uncertainty obiained by multiplying the

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

- End of Ceriificate —

SP-FM-04-15 REV.0
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Certificate of Calibration
Certificaie Number L 8PR24020220-37 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

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

Equipment Name I Noeise Dose Meter
’ Manufacturer : SOUNDTEK

: Model ¢ 87130

2 Serial Number 220100053

: ID. Number - No.33

Environmental Conditions

- Ambient Temperature :23°CT 3°C Received Date - 14 Feb 2024
: Relative Humidity B0 % T 15 9% Calibration Date T 15 Feb 2024
E Location of Calibration : In-Lab Recommend Due Date  : 15 Feb 2025
" Calibration Procedure . SP-CPE-D4-01 Date of lssue 16 Feb 2024
. Method of Calibration

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

reguirement of ISO/AEC 17025:2017 In accordance with reference procedure, Standards used fo perform
this calibration are certifiad by to NIST or equivalent, National metrology institute, Natura! physical constants,
. consensus standards. The result reporied herein apply only to the calibration of the kem described above as
& recefved,Our decision tule is to contact the custamer if the item pass and fail calibration when the results
include the uncerainties and the customer must determing if the results meets their needs.

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

System {Thailand). A

Caiibrated by Approved by

Calibration Officer

Authorized Signatory

O
=

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

Certificate Number : SPR24020220-37 Page :2 of 3

Reference Standards

Equipment Name { Model Serial No. Certificate No. | Due, Date i
‘ Sound Levet Calibrator 3T-120 211203773 EEL.BP. 140/0167| 26 Jan 2025 [
Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Sclentific and Technological Research

SP-FM-04-15 rev.Q
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
33474 PATTANAKARN ROADD SOU 18, SUANLUANG, SUARNLUANG, BANGKOK 10250 %y I
AME

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISHTIS 1 7025
CALIBRATION 0008

)

o

Fan \\;\‘

Certificate of Calibration C‘*“‘ﬁ“‘i:‘g"éf 2eroze

Eguipment : Heat Stress Monitor
Manufacturer: DELTA OHM This certificate may not be reproduced ather than in full,
except with the prior written approval of the head of
fodel : HD 32.2 Corporate Services 3: Equipment Calibration and Testing Services.
Sarial No.: 22004312
19 No.: KD 15

Condition As-Received: Used ltem

Received Date: 25 April 2023
Calibration Date: 02 May 2023
Reference: 2304-0600DSC Submitted by:  Thai Environmental Technic Limited

Ampient Temperature: { 25 * 3 ) °C
Relative Humidity: {50 £+ 20} % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 103240

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

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Seriai No. Certificate No, Due Date

1) Handheld Thermometer With Senscr 523 3240076 231305 15 Mar 2024
2 The certificate is valid only to the item calibraled on dale and place of calibration.
3.This Certification is traceable {0 the International System of Unit maintained through:-

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

Calibrated by :I I Approved Signatory :
Issue Date @ 15 May 2023

| 1Pornihippa Tameyakul
[ ]Viporn Tantiyawutti

B 03146i5
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Cert. No.: 23Hg29
Page.: 2 of 2
Hesult of Calibration;- Without Adjustment
Function: Temperature Measurement.
This instrument was connected with temperature probe.
Measuremont | Model of Serial of Standard uuer Uncertainty
] Temperature Reading Error of Measurement
Function Sensor Sensor ) ©C) ) (°C)
18.998 201 0.102 0.42
e T e T oo T e
Tn HP3201.2 | 22015699 20978 | 300 | 0022 | 042
T S R
19.998 20.2 0.202 0.42
25013 | 254 0.087 042 )
Tg TP3276.2 | 22014937 | 29878 | 300 0.022 04z
34,964 350 0.036 o4z
T 39.997 399 0007 | o042
19.998 20.1 0.102 0.42
By yre B e Vol
T TP3276.2 22015200 28978 300 [ o022 | o042
34964 36.0 0036 | 042
39.997 399 -0.087 0.42

YUC™ : Unit Under Calibration

The reported uncertainty of measurement was base on standard uncertainty muitiplied

-olo-

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

WL

a 11580596
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HEC-TISI-TES 17028

VITISTR SALITRATION G015

Request No. : 22-67 / 8063 MTC No. : PSL-P 0015/ 67

CERTIFICATE OF CALIBRATION

Nomenclature ;: Digital Lux Meter Serilal No. : AD.60206
Maker : DIGICON Modei : LX-50

Customer:  THAI ENVIRONMENTAL TECHNIC LIMITED

Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, Bangkok 10240
Date of receipt : 26 October 2023
Date of calibration : 9 November 2023
Place of calibration : Photometry and Temperature Standards Laboratory, MTC. (Bangpoo)
Basis of calibration : calibration at 0 ~ 2000 [ux.
Condition of calibration : - Ambient temperature : (25 +2) °C

- Relative humidity : (60 +20) %

Reference Standard : Working Standard Luminous Intensity Eamp, Serial No.: FEL003 and 3501,
can be traceable to international system of units (SI), through calibration certificate
MTC Ne. PSL-P 131/66 and PSL-P 132/66, date of calibration 12 May 2023,
Traceability : This certificate is traceable to SI units threugh the National Institute of Metrology {Thailand).
calibration certificate No. TP-1010-23, TP-1011-23 and TP-1012-23
Support Equipment : 1. Photomeiric bench , 3.0 meter long
2. DC power supply, Serial No.: BC - 341006035007/2
3. Digital Muitimeter , Model : R 6551, S/N : 92041186 and 920041192

Calibration Procedure :  The measurement was done in accordance with WIL.CP.10.

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

i
i

factor & =2, providing a tevel of confidence of approximately 95 %,

] page 1 of 2 i
LR i
i
)

i —
i The rasulis elate only to the terns jested/calibaled or value zszigned.
Aclvarising the Repor/Certificate and publicity of the results except in full are prohilrted untess written permission is obtained from the govemer of TISTR.

FrABLMTC.002 Revd

Head Office Office/Laboratory Office

35 Mu 2 Tembor rhlone Ha, Amphoe ’hleng Luang Sof 10, Bangpoo Industrial Estate, Sukhurmit Road, 1% Phahonyathin Road, Chaiuchst, Sangicck 10930,
Changwat Pathumthani 12120, Thaitand Ampihoe tuang, Changwat Sarnutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 900G Ted, (66 (0 2323 1672-80 ext. 115, 116 Tel. (66) 0 257% 11:21-30 ext. 5219, 5225, 5217
Fax, {86)0 2577 9005 Fax. {66) 0 2373 9165 Fax. (66} 0 2579 8532

E-rnail : scumpai@vistr.or.th Websitenwwaw tisirorth E-rrail : rodcetistr.onth E-rmzil : surnales@iisirornth
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Request No. : 22-67 / 0063 MTC Ne. : PSL-P 0015/ 67
Serial No. : AD.60206
Results :
uuc Standard *UUC Reading Uncertainty of
Range (lux) {lux) (Jux) Measnrement = (fux)
100 104 2.0
500 503 10
20060 1000 1000 20
1500 1494 30
2000 1988 40
Note : *UUC = Unit Under Calibration.
.end of certificate...
Calibrated by : Xnnroved by « /f
"; ."’.D' »
Photometry and Te éamre Standards Laboratory
& omt R %
Ref. : 2012266102604262002
Issued date : 16 November 2023
page 2 of 2
The resulls relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results excent in full are probibited unless wiitten permission is obtained from the governor of TISTA
FM.BE.MTC.002 Rev.4
Head Office Office/Laboratory Office
35 My 2 Tambon Khlong Ha, Amphoe Khlerg Luang,  Soi 1€, Banepoo Industrial Estate, Sukhurmeit Road, 196 Phahoryathin Road, Chatuchiak, Bangkek 10900,
Changwat Pathumthani 12120, Thailand £Arnphoe Muang Changwat Samutprakan 10280, Thaland  Thailand
Tel. (86) 0 2577 9000 Tel. (66) 8 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66)0 2577 9009 Fax, (66} 0 2323 9165 Fax. (66) 0 2579 8562

E-rmail : rumpai@tistr.orth Website s fistr oe th E-mail : miciptistr.orik £-mail : sumalee@tistror.th
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oo Result of Calibration

O SPR24020220-37

Certificate No. : Page : 3 of 3

Range: 94 to 114 48 Function : @1kHz
Select A Unit : dB
G Standard UUC Reading Error Uncertainty
3 , N
Setting Fast Slow Fast Slow (£) .
“H 94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 0.1 0.15
Select G Unit : B
Standard VUG Reading Error Uncartainty
L Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
= Select  Z Unit: dB
i Standard UUC Reading Error Uncertainty
' +
2 Setting Fast Slow Fast Stow (+)
94 94.0 94.0 0.0 0.0 0.15
S L
s T4 113.9 113.9 =01 -0.1 0.15
Note :
’* The result of calibration was found accurate as show on date and place of calibration only.
o This Certificate is not certified for any commercial transaction.

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

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

- nd of Certificate —

SP-FM-04—15 REV.O
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Personal Pumyp Calibrotion Report
Equipsnent Type  : Porsonal PumpParametcr Calibration Thate . ed fl b r‘LJ;l
Equipreni Range : 0.1-7.0 limin Beromelric pressuve fmmHg) i hhu(;
Calibradlon Rupge : 0.1-4.0 Lmin Temperature (2313)°C ‘:LL‘ i ’
Catibration Type @ Drveat Relative Humidity(S8£15 %%} . R 7. ?1’1
Calilirator S/N : 14 9
item Persany] AR . 2 X At 2 a¥adl3 Average
S [Hinin) ’
| 144 1.0 b Y LE8 LD Jogae
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Thai Environmental Technic Limited
HIEN maladsuadsuing ne

Equipment Type

Equipment Range

Personal Pump Calibration Report

: Personal PumpTParmneter

: 0.1-7.0 Vmin

Calibration Date

Barometric pressure (mmHg)

er [ fey

759
Cajibration Range : 0.1-4.0 lrmm Temperature (2323)'C 25
Calibration Type 1 Drycal Relative Humidity(50:£15 %) 5%
Calibrator 5/N A4
Tiem Personal Flow rate ﬂ‘? il"l’d; 1 !’l%"~i1'?‘l‘l 2 F’l%&ﬁ 3 Average
8N {I/min}
Sack 1 fpd Lo lag¢0 191G LGt /7300
i 194 .0 97130 /. &5 S GeFo 19457
% 1% g.0 L9 0 /[ FT e T {9440
i {40 1.0 G0 fod 5o 7980 1.9%5¢0
5 109 £.o iy 7. 9V g0 455D 1.9¥30
b 1yq 9.9 {4410 {.99.50 {.9960 {5340
3 415 2.0 | 4940 1.9%¥0 {9940 19470
v 1he 2.5 | 8.a47s0 L.4y50 g by 2ayne
o {44 g.5 8. a0 0. 440 g AqYD 24910
10 149 2.5 | 1.49%0 £.8450 9. 1940 7, 4940
Plant {;}u “\D BT Caljlwation By ! !
Job No 5 57005¢ ey 10ce Approve by ’

Sampling Date
Receive By / Date
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Thai Environmental Technic Limited

USan imaliangunadoulaneg a15a

Sound Level Meter Calibration Report

Equipment Type s Sound Level Meter Calibration Pate I-Mar-2024
Caiibrator : TENMARS Sound Calibrator TAM-100 Barometric presswure (mmHg) . 7500 mmig
Standard  TEC 60942 Temperature (23:3)°C L2500 °C
Accaraey :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(50£15%) . 500 % RH
Frequency 1at 1,000 Hz 1% Dued Date of Calibrate 31-Mar-2024
Catihrator Serial NO. T 1R0S01628
; Instrument Calibrated Reference Before Adjust After Adjus{ Deviation | Result
tem I, T e T
Brand | Model |Serial NO.| Acoustic dB | a5ef1 | n¥ohiz(a¥efi3| wia | *dB +dB | Calibrate
94.0 94.2 84.2 94.2 942
41 ACQ 6226 130127 - 94,0 02 PASS
114.0 114.2 1142 | 1142 | 114.2
94.0 94.1 94,1 941 94.1
42 ACO 8226 130128 84.0 8.1 rAss
114.0 1141 114.1 114.1 114.1
94.0 94.2 g94.2 94.2 84.2
44 ACO B226 130130 94.0 0.2 PASS
114.0 114.2 1142 | 1142 | 1142
34.0 4.1 g94.1 94.1 94.1
45 ACO 6226 130131 94.0 0.1 PASS
114.0 114.1 1141 114.1 1141
94.0 94.0 84.0 94.0 4.0
45 ACC 6236 112028 4.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.0 94.0 494.0 94.0
48 ACO 6236 162074 94.0 0.0 PASS
114.0 114.0 1140 | 1140 | 114.0
94.0 94.1 94.1 941 94.1
48 ACO §236 152075 24.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 94.1 94.1 94,1 g4.1
50 ACO 62386 152076 94,0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
Calibration By

Approve by

Thai Environmetital Technic Limited

QTel : +66(0)2373-7799(Autn) Fax: +66{0)2373-7979 © admin@tet1995.com @ wwnwtet1395.com

/6 %ol Baunkhambaeng 143 Kweaeng/khet Saphan Sung Bangkok 16240 Thailand
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Thai Environmental Technic Limited
USEN malagunadenlng s1nn
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Sound Level Meter Calibration Report

Eguipment Type :Sound Level Meter Calibration Date 1 I-Mar-2024
Culibrator : TENMARS Sound Caitbrator TM-100 Baromeiric pressure (mmHg) . 750, mmHg
Standard L 1EC 60947 Temperature (2323)°C C 500 O
Aceuracy 1 94.0 0.3 dB and 114.00.5 dB Relative Bumidity(S0£15 %) . 500 9% RH
Frequency cat 1,000 Hx 1% Dued Dute of Calibrate o 3t-Mar-2024
Calibrator Serial NQ. 180501628
. Instrument Calibrated Reference Befere Adjust Alter Adjustd Deviation Result
tem = - T ]
Brand [ Model | Serial NO.| Acoustic dB | RYeRI [afefi2|a%ahi3| wha | zaB £dB | Calibrate
24.0 84.2 84.2 94.2 g94.2
41 ACO 8228 130127 4.0 a2 PASS
114.0 1142 | 1142 | 1142 | 1142
840 84.1 84.1 94.1 94.1
42 ACO 6228 130128 94.0 0.1 PASS
114.0 114.1 1141 | 1141 | 1141
94.0 94.2 04,2 94.2 84.2
44 ACO 5226 130130 84.0 0.2 PASS
114.0 1142 | 1142 | 114.2 | 1142
84.0 24.1 94.1 84.1 94.1
45 ACO 6226 130131 4.0 0.1 PASS
114.0 114.1 1141 {1 1141 1 1144
84.0 84.0 94.0 94.0 84.0
45 ACO 6236 112029 84.0 0.0 PASS
114.0 114.0 | 1140 | 114.0 | 1140
94.0 94.0 84.0 84.0 84.0
48 ACO 6236 152074 84.0 o0 FASS
114.0 1140 | 1140 | 114.0 | 114.0
84.0 84.1 94.1 94.1 94.1
49 ACO £238 162075 84.0 VR PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 84.1 941 94.1 94.1
50 ACO 5238 152076 4.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 1140

Calibration By

Approve by

Thai Environmental Technic Limited /6 Sai Rambihanhaeng 145 Khwaesg/Ehet Saphan Sung  Bavgkok 10240 Thailand
® Tel - <6G{0}2373-7799(Autn) Fax: +66{0)2373-7972 @ admin@tet1995 com @ www.tek1995.com
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Certificate of Calibration

Certificate Number ! SPR24020220-34 Page : 1 of 3
1 Customer - Thai Environmental Technic Limited.

"‘ 1/6 Soi Ramkhamhasng 145, Khwaeng Saphan Sung, Khet Saphan
4 Sung, Bangkok 10240, Thailand,

{_‘ Equinment Name : Noise Dose Meter

i Manufacturer i SOUNDTEK

2 Mode| . ST-130

Serial Number . 220100050

1 D, Number : Np.30

" Environmentat Condifions

i Ambient Temperature 1 23°CT 3°C Received Date © 14 Feb 2024
Relative Humidity D 50% Ti5% Calibration Date © 15 Feb 2024
= Location of Calibration : In-Lab Recommend Due Date I 15 Feb 2025
P Calibration Procedure . SP-CPE-04-0f Date of Issue 1 16 Feb 2024
? Method of Calibration

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

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

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology
:—* System (Thailand},

Calibrated by : | | Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR240201220-34

Calibration Report

Reference Standards

o > Ramamay |4V G
/”J'niu\“\‘ SALIBPATION AHD
DHMENSIIHAL. HMEASLNEAT

Page :2 of 3

Eguipment Name Model

Serial No.

Certificate No. | Due. Date

1
|
[ Sound Level Calibrator 8T-120

211203773

EEL.BP. 140/0167| 26 Jan 2025

e r s T e e e
e PEEE T PR R S

a

Traceability

TR

IS

B b a2TeT

0

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

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

{ THATLAND

E) *B@E% Jﬂ"ﬂﬂé

e i
=X ) ANELNINen Antaeia s esr
- b A
:ﬁ\: ACCHEDITEGD

fh.l. ™ CALIBALTION S
TIETHEIDNAL WERSUEELENT

Certificale No. :  SPR24020220~34 Page : 3 0f 3
Range : g4 to 114 dB Function : @1kHz
Select A Unit : dB
Standard VUG Reading Error Uncertainty
f _!_
Setting Fast Slow Fast Slow (+)
94 94,0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 (.15
Select C Unit : dB
Standard UUC Reading Eror Uncertainty
Setiing Fast Slow Fast Slow (%)
94 24.0 34.0 0.0 0.0 C.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit - d@
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 34.0 94.0 0.0 3.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note :

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

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

- £nd of Certificate -

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

SP-FM—-04~15 REV.0
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Certificate of Calibration
Certificate Number D BPR24020220-35 Page: 1 of 3

Cusiomer

» Thai Environmeantal Technic Limited.

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

Equipment Name

Noise Dose Meter

Manufacturer SOUNDTEK

Model ST-130

Serial Number 220100051

ID. Number No.31

Environmental Conditions

Ambient Temperature © 23°CT 3¢ Received Date : 14 Feb 2024
Relative Humidity 50 % T 159 Calibration Date © 15 Feb 2024
Location of Calibration © In-Lab Recommend Due Date : 15 Feb 2025
Calibration Procedure © SP-CPE-04-01 Date of Issue . 18 Feb 2024

Method of Calibration

This certifies that th
requirement of [ISOAEC 17025:2017 in accordance with reference procedure. Standards uzed to perform

this calibration are

e above instrument was calibrated in compliance with the calibration system

certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the itam described above as

received.Our decision rule is to contact the customer if the item pass and fail catibration when the resulls

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

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

Systern {Thailand).

Calibrated by

Approved by

Calitbration Officer

Authotized Signatory

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

: 8SPR24020220-35

B

i3 Certificate Number Page : 2 of 3

Reference Standards

E Equipment Name Model Serial No. Certificate No. | Due. Date
& Sound Leve! Calibrator ST-120 211203773 |EEL.BP. 140/0167| 28 Jan 2025

Traceability
This certification is traceable to the Internationa! Systam of Unit maintained at :

Co TISTR - Thailand Institute of Scientific and Technological Research

T S
I.a_ sondiliL

rrrrrr

SP-FM-04-15 rev.0
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EEROGLOGY STSTEM ( THAILARND ) €0., L7,
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Certificate No. :  SPR24020220-35 Page : 3 0f 3
Range : g4 to 114 Function : @1kHz
Select A Unit : dB
Standard JUC Reading Error Uncertainty
1 +
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 6.0 0.15
114 114.0 114.0 0.0 0.C .15
Sglect C Unit : dB
Standard UUC feading Error Uncertainty
i -+
setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0,15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit - dB
Standard UG Reading Error Uncertainty
Setting Fast Stow Fast Slow (+)
a4 94.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 .15
Note :

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

This Certiflcate is not certified for any commercial transaction,

Measurement Uncertainty
The reporied uncertainty of measurement is the expanded uncartainly obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FiM~04—-15 REV.0
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Certificate Number

Customer

- 5PR24020337-6

Certificate of Calibration

© Thal Environmental Technic Limited.

FOLOGY SYSTEM { THAILAND ) 0., 1.

\\\ “jr

\J/ _‘-_ o i

S gpdae
M—w _-5 RNt aroercae: T
e B

A S T
e ALY A
e DIMALHEICEAL WELS MERATHT

Page : 1 of 3

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

Sung, Bangkck 10240, Thailand.

Equiprment Name
Manufacturer
Model

Serial Number

10. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

MNoise Dose Meier

SOUNDTEK
ST-130
170400165

No.21

23°CT 3°C
50 % t 15 %
in-Lab

SP-CPE-04-1

Received Date
Calibration Date

Recommend Due Date

Date of Issue

21 Feb 2024
23 Fel 2024
23 Feb 2025

24 Feb 2024

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

requirermnent of ISQ/IEC 17025:2017 in accordance with reference procedure. Standards used io perform

this calibration are certified by to NIST ar e.quivaient, National metrology institute, Natural physical consiants,

consensus standards. The result reparted herein apply only to the catibration of the item described above as

received.Our decision rule is to contact the custemer if the item pass and fait calibration when the results

include the uncerainties and the customer must determine if the results meets thair neads.

The calibration certificate shaill not be reproduced except in full,without written approval of 52 Metrology

System (Thailand).

Calibrated by [

Calibration Officer

Approved by

Authorized Signatory

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

2R
'
n

Cerlificate Number : SPR24020337-8 Page :2 of 3

A}
L

Reference Standards

b : Equipment Name Model Serial No. Ceriificate No. | Due. Date

2 Sound Level Calibrator ST-120 211203773 |EEL.BP. 140/0167| 26 Jan 2025

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

TISTR - Thailand Institute of Scientific and Technological Research
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Certificate No. :

b METROLOGY SYSTID

Result of Calibration

SPR24020337-6

M THHATLARTD ) “ﬁ*‘zéﬂfﬁmﬂ" b,

\‘\""fx,

\‘___// . A
ﬂ'{r—m’“{}r RSt o
K /F\“‘ ;

by \ CALIERAT B 7D

DURILSEN AL MRS LA T

Page : 3 0of 3

Range : 94 {{s) 114 dB Function: @ikHz
Select A Unit © dB
Standard VUC Heading Error Uncertainty
i +
Setting Fast Slow Fast Slow (+)
94 94.0 894.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 .15
Select ¢ Unit : 4B
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow =
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.¢ 0.0 0.15
Select 7 Unit : dB
i E
Standard UUC Reading 1ot Uncertainty
i +
Setting Fast Slow Fast Slow (+)
94 54.0 94.0 0.0 0.0 0.15
it4 114.0 114.0 0.0 0.0 0.15
Note :

The result of catibration was found accurate as show an date and place of calibration anily.

This Certificate is not certified for any commercial transaction.

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

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

~ End of Certificate —

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

Certificate Number D SPR24020097-5 Page : 1 of 3

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

Equipment Name . Noise Dose Meter
Manufacturer : SOUNDTEK
Model © ST-130

Serial Number L 170400177

1D, Number > No.22

Environmental Gonditions

Ambient Temperature : 23°CT 3°C  Recelved Date : 07 Feb 2024
Relative Hurmidity © B0% T15% Calibration Date . 08 Feb 2024
L.ocation of Calibration D oIn-Lab Recommend Due Date . 08 Feb 2025
Calibration Procedure . SP-CPE-04-01 Date of Issue - 08 Feb 2024

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

requirernent of ISO/AEC 17025:2017 in accaordance with reference procedure. Standards used ta perform
this calibration are cerified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the tem described above as
received,Cur decision rule is to contact the customer if the item pass and fail calibration when the resulis
inciude the uncertainiies and the customer must determine if the results meets their needs.

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

System (Thailand).
7

Calibrated by : Approved by

Calioraticn Officer

Authorized Signatory

SP-FM-04-15 rev.0


UYE2
Rectangle

UYE2
Rectangle


1D LIME - IECTF025

B

ot

......

Certificate Number

i

=)

o

1]

1,
)

-

1) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

SN,

& %, iR T

S 25 24 IR

IR e

T T ) o
{/ﬁﬂ\‘b‘ ACCREDITED
NN

rrfre] CALTRATICH AKD

Calibration Report

¢ SPR24020097-5

Reference Standards

Pag

CHATHE DAL MAEASAEMAENT

e:2of 3

Equipment Name

Model

Serial No.

Certificate No.

Due, Date f

Sound Level Calibrator

ST-120

211203773

17 Feb 2024 ‘

Traceabhility

EEL.BP. 114/0168

This certification Is {raceabls to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

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

1D LINE : IEC17025

A

rf Certificate No. :  SPR24020087-5 Page : 3 of 3
- Range : 894 to 114 @8 Function : @tkHz
i Select A Unit : d8
%]

o UG Reading Error .
Standard Uncertainty
TS Setti +
s eting Fast Slow Fast Slow (=)
94 94.0 94.0 0.0 0.0 0.15

114 113.8 113.8 0.2 0.2 0.15

2 Select G Unit : dB
L UUC Reading Error _
;_.'g _ Standard Uncertainty

i +

- Setting Fast Slow Fast Slow ()
i 94 94.0 94.0 0.0 0.0 0.15

- 114 113.0 113.0 -1.0 -1.0 0.15
Select  Z Unit : dB
- UUC Readin Error
Standard S Uncertainty
it 4+
: Setting Fast Slow Fast Stow (%)
94 94.0 94.0 0.0 0.0 0.15
114 113.8 113.8 -0.2 -0.2 0.15

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

This Certificate is not certified for any commercial transaction.

Measurement Uncerainty

The reported uncertainty of measurement is the expanded uncertainty obiained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificaie -

SP-FM-04-15 REV.Q
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rtificate of Calibration

Cerlificate Number D SPR24020097-6 Page: 1 of 3

Customer

: Thai Envircnmenial Technic Limited.

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

Equipment Name

MNoise Dose Meter

Manufacturer SOUNDTEK

Modsl ST-130

Sertal Number 170800191

[D. Number Ng.23

Environmental Conditions

Ambient Temperature 23°ct 3°C Received Date i 07 Feb 2024
Relative Humidity 50 % T 15 % Caiibration Date : 08 Feb 2024
Location of Calibration I In-Lab Recommend Due Date : 0B Feb 2025
Calibration Procedure . SP-CPE-04-01 Date of Issue » 09 Feb 2024

Method of Calibration

This certifies that th
reguirement of 150

this calibration are

e above instrument was calibrated in compliance with the calibration system
/IEC 17025:2017 in accordance with refererice procedure. Standards used fo perform

cerified by to NIST or equivalent, National metrology institute, Natural physical constanis,

consensus siandards. The result reported herein apply only to the calibration of the item described above as

received,Our decisi

on rule is o contact the customer if the item pass and fail calibration when the resulis

include the uncertainties and the customer must determine if the resulis meets their neads.

The catibration certificate shall not be reproduced except in full without written approval of 5P Metrology

System (Thailand).

Calibrated by : |

| Approved by

Calibration Officer

Authorized Signatory

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

o 5PRZ24020097-6

Reference Standards

- T T,

R CALIRATION AN
DHAIENSICHAL MEASIPAERAENT

Page:2 of 3

Equipment Name

Model

Serial No.

i
Certificate No.

Due. Date

Sound Leve! Calibrator

5T-120

211203773

EEL.BP. 114/0166

17 Feb 2024

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



Certiticate No. :

Result of Calibration

SPR24020097-6

 MEFROLOCY SYSTEM ( THAILAND ) CO.,LTD,

|
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Page : 3 of 3

Range : 94 to 114  dB Function : @1kHz
Select A Unit : d8
Standard UUC Reading Error Unceriainty
. +
=eting Fast Slow Fast Slow (+)
94 4.0 94.0 0.0 0.0 0.15
114 113.7 113.7 -0.3 -0.3 .15
Select C Unit @ dB
i E
Standarg VUG Reading for Unceriainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 g.15
114 114.0 114.0 0.0 G.0 0.15
Select Z Unit : dB
i E
Standard UUC Reading rrof Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0 0.15
Note :

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

Thig Ceriificate is not certified for any commercial transaction.

Measurement Uncertainty

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

standard uncertainty with the coverage factor k = 2,00, providing a level of confidence approximately 35%.

— End of Certificate —

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

Certificate Number : §PR24020337-7 Page: 1 of 3

= Customer : Thai Environmental Technic Limited.
1/6 Sol Ramkhamhaeng 145, Khwasng Saphan Sung, Kret Saphan
ur Sung, Bangkok 10240, Thailand.

t Equipment Name . Noise Dose Meter

L# Manufacturer © SOUNDTEK

Model . ST-130

E Serial Number ¢ 170800207

ID. Number ! No.26

'\] Environmental Conditions

o Ambient Temperature : 23°C*t 3°C Received Date : 21 Feb 2024
\_ Relative Humidity © 50% T15 % Calibration Date : 23 Feb 2024
—__ Location of Calibration : In-Lab Recommend Due Date I 23 Feb 2025
J Calibration Procedure ;. SP-CPE-04-01 Date of [ssue 24 Feb 2024
m Method of Calibration

;L':E: This certifies that the above instrument was calibrated in compliance with the calibration system

requirsrment of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

T this calibration are cerified by to NIST or equivalent, Nationat metrology institute, Natural physical constants,
consensus standards. The result reported herein apply oniy to the calibration of the item described above as
=) received.Qur decision rule is to contact the customer if the item pass and fail calibration when the resulis
include the uncerzinties and the custamer must determing if the resulls meaets their needs.

= The calibrration certificate shalt not be reproduced except in full without written approval of SP Metrology

Systermn {Thailand).

Calibrated by : | ] Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Cerlificate Number : SPR24020337-7

Reference Standards

Calibration Report
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Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

5T-120

211203773

EEL.BP. 140/0167

26 Jan 2025

Traceability

This certification Is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

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

Certificate No. :  SPR24020337-7 Page : 3 of 3
Range : 94 10 114 dB Function : @1ikHz
Select A Unit: dB
Standard UG Reading Ereor Uncertainty
i +
Setting Fast Slow Fast Slow (£)
94 940 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit @ dB
Standard UG Reading Error Uncertainty
in +
Setting Fast Slow Fast Slow (+)
G4 94.0 94.0 0.0 G.0 0.15
114 i14.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
Standard UUC Reading Error Unceriainty
i +
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 .0 0.15
114 114.0 114.0 0.0 0.0 0.15

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

This Certificate is not certified for any commercial transacticn.

Measurement Uncerfainty

The reporied uncertainty of measurement is the expanded uncertainty obtained by muttiplyving the
j standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
f — &nd of Cerlificate —

SP-FM-04-15 REV.0
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CALIBRATION 0008

Certificate of Calibration Certificate No. : 24H563

Page: 1of 2

Equipiment : Therma! Environment Monitor
Manufacturer: JANTYTECH This ceddificate may rnot be repraduced other than in full,

except with the prior wrilten approval of the head of
Model : JT2011-E2A Corporate Services 3; Equipment Calibration and Testing Services.
Serial No.: 3522210146
10 No.: HD 8
Condition As-Received: Used ltem
Received Date: 12 March 2024
Calibration Date: 19 March 2024
Reference: 2403-038108C Submitted by: Thai Environmental Technic Limited

Ambient Temperature; {28 £ 3} °C
(50 + 20) % 1/8 Sci Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Rejative Humidity: =
Bangkok 10240

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

Procedure used:

Condition of this result of calibration

1.Reference standards instruments ¢

Instrument todel Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1521 ASA33E 2311238 16 Oct 2024

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

-Technolagy Fromofion Assoclation (Thailand-Japan), NSC-ONSC Accredited No, Calibration 0008

Calibrated by - | | Approved Signatory
[ssue Date : 25 March 2024

[ ]Pornthippa Tameyakul
[ IUnncpphol Harachal

B 0336876
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Cert. No.: 244583

_ Page.. 2 of 2
Result of Calibration.- Without Adjustment
Function: Temperature Measurementfor Tn
Standard yuc Uncertainty
Temperature Reading Error of Measurement
(°C) °C) (°C) (£°C)
18.870 19.9 -G.070 0.42
29,975 29.8 -0.175 0.42
40.004 39.8 -0.204 0.42
Resulf of Calibration:- Without Adjustment
;. Function: Temperature Measurementfor Tnw
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C} {"C) #C)
18.970 19.9 -0.070 0.42
28.975 297 0.275 0.42
= 40.004 3986 -0.404 0.42
Result of Calibration:- Without Adjustrment
Function; Temperature Measurementfor Tg
Standard UUc* Uncertainty
Temperature Reading Error of Measurement
(°C} (°C} °C) (£°C)
19.970 19.9 -0.070 0.42
29.975 28.9 -0.075 0.42
40.004 39.8 -0.204 0.42

UuC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 85%.
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TECHNOLOGY PROMOTION ASSOCIATION {(THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
3344 PATTANAKARN ROAL 501 1§, SUANLUANG, SUANLUANG, BANGKOK 16250
TEL. 0-2717-3000-24 FAX. (-2719-9484
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NSC-TISITIS17025
CALIBRATION 0008

Certificate of Calibration Certificate No.: 24H565

Page: 1of 2
Equipment ; Thermal Environment Monitor
Manufactures: JANTYTECH This cartificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
* Serial No.: 3522210149
D Ne.: HD 10
Condition As-Received: Used ltem
Received Date: 12 March 2024
Calibration Date: 20 March 2024
Reference: 24(3-0381DSC Submitted by:  Thai Environmental Technic Limited

Ambient Temperature: 28 £ 3) °C
1/6 Sof Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Relative Humidity: (50 £20) %

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

Procedure used:

Canditicn of this result of calibration

1.Reference standards instruments ;

Instrument Modei Serizl No, Cerificate No. Due Date
1} Handheld Thermometer With Sensar 1521 ASA33ZQ 2311238 16 Qct 2024

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

-Technology Promation Association (Thailand-Jdapan), NSC-ONSC Accredited No, Calibration 0008

Calibrated by : : Approved Signatory

[ssue Date ; 25 March 2024

[ 1Pornthippa Tameyakul
o }Unnopphol Harachai

b 0336878
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Rasult of Catibration:-

Function: Temperature Measurementfor Tn
Standard uuc*
Temperature Reading
(°C) (C)
19.970 19.8
28.875 28.8
40.004 39.5

Result of Calibration:- Without Adjustment

Function: Temperature Measurementfor Tnw
Standard uuc
Temperature Reading
(°C} (C)
19.970 19.9
20.975 29.8
40.004 39.5

Result of Calibration:- Without Adjustment

Function: Temperature Measurementfor Tg
Standard uucH
Temperature Reading
(°C) C)
19.870 19.9
28.875 . 299
40.004 387

UUC* : Unit Under Calibration

Without Adjustment

Error
)
-0.170
-0.175
-0.504

Error
')
-0.070
-0.175
-0.504

Error
(*C}
0.070
-0.075
-0.304

Cert. No.: 24H5865

Page.: 2 of 2

Uncertainty
of Measuremeant
(£°C)

.42
0.42
0.42

Uncertainty
of Measurement
(#C)

0.42
0.42
0.42

Uncertainty

of Measuremeant

#C)
0.42
0.42
0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2,00, providing confidence level approximately 95%.
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Equipment Type

Personal Pump Calibration Report

Personal Purmp/Parameter

Thai Environmental Technic Limited
USEN MalagatIaaaning 91ne

Equipment Range 0.1-7.0 Umin
Calibration Range 0.1-4.0 I/min
Calibration Type Drycal
Calibration 5/N 4497
Persoﬁal Pump Hi Flow/Low 5 E b B .
tern a3 1 AT 2 ATV 3 Average HUncertainty
5/N Flow
1. 20140505071 2.0 15660 ; 1.9810 18440 1.9800 0.0186
Z. 20151102680 2.0 ) 1.9730 1.8880 1.8850 1.9830 0.0055
3. 20120103055 2.0 19760 1.5780 1.9930 198220 0.0093
4. 20140705049 2.0 1.8780 1.9850 1.9920 1.98850 0.0070
5. 20151003043 2.0 1.9840 1.9880C 1.9950 1.9890 0.0056
5. 20143736029 2.0 1 19910 1.9950 1.9960 1.6940 0.0026
7. 20151142105 2.0 1.9730 1.9880 1.9940 1.9870 0.0075
g. 20140505023 2.5 2.0760 24850 2.4880 2.4830 0.0062
9. 20151002106 25 2.4820 2.4940 2.0980 24510 0.0083
10. 20140705055 2.5 2.8930 2.4950 24560 24940 0.0015

Calibration Date__28 _/ 03 [/ &7

Calibration By__|

Remark :

SD
3

Uncertainty Type A =

fl

Mean

C =

vn

sSD

Standard deviation
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Thai Environmental Technic Limited
YIHN MANATIINRSN 1N 9196

Parsonal Pump Calibration Report

Equipment Type : Personal Purmp/Pararmeter

Equipment Range : 0.1-7.0 /min

Calibration Range : 0.1-4.0 /min

Calibration Type : Drycal

Calibration S/N : 4491

Personal Pump MHHi Flow/Low 5 a4 5 1 “wg:: 7
Itemn AN 1 AT 2 A 3 Average +Uncertainty
SN Flow

1. 20111203054 i 24 1.5940 1.9920 1.5960 1.9940 0.0020
2z 20080703011 i 2.0 1.8910 | 1.2950 1.9940 1.9930 0.0021
3. 20110605047 20 1.9950 r 19970 1.2940 1.9950 0.0015
a 20140505078 20 19570 1.9940 1.9930 1.9940 0.0021
3. 20080703020 2.0 1.9%80 1.5970 1.9950“““. 1.9260 0015
A 20120103046 20 1.9920 1.9930 2.0010 1.9920 0.0049
7. 20080703009 20 1.5970 19950 16970 1.9960 0.0012
B. 20110505116 2.0 1.9960 1.5970 1.9950“_ ----- 1~ 2960 0.0010
9. 201406050032 2.0 1.9940 1.9950 1.9970 1.9950 0.0015
10. 20080703004 20 1.9930 16960 | L9980 1.9950 0.0025
11. 101157 2.0 1.9940 19970 | 19980 1‘_‘9950 0.0015
12. 20140555074 2.0 19980 1.9950 1.9980 19970 0.0021 ]
13 201105505587 25 24950 24560 248390 2,4960.““ “'“53021
14, 101148 2.5 24990 24980 24980 2.4980 0.0006
15, 20031025061 2.5 l 2.4980 2.4950 2.4970 | 2.4950 0.0015
16. 20110605020 2.5 2.4950 2.439¢ 24385 1 24970 0.0021
17. 01151 2.5 24920 24980 24930 } 245940 0.0032
18. | 20120103076 25 24980 | 24950 | 24970 |  2.4966 0.0015

Calibration Date__ 20 / 06 / 67

Calibration By__|

Remark : Uncertainty Type A = g = SD
Jn
s = Standard deviation

X Mean

i}
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Ct} ARCHEMICA i@ 2
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E/ | .
(ibé Certificate of Calibration §(§

_ 1
5') | 1CS-1100 : Anion (ID#377) 66{
g)é This certificate is to verify that instrument below are calibrated GJ\%
?/(\ by Archemica Lah Co.,Ltd. g\\-;
éé’ 1 ,)
S _ o
@ ICS-1100  S/N : 10010987 %
Fg AS-DV S/N : 10010912 ?@

J $
(0 for )

9\§ Thai Envimnmeﬁ%@j Technic Co., Ltd %,2
G '

C:) N
AT -'L'-Zdi('..‘\ A8

Y& Wi eI wau 9 | \<
ARCHERIGA LAB GOLLT

(J
S\KE Operator Signature Date : Mar 28, 2024 %)
Q @
3 ( @_

{ Test Engineer \

e o

S Iy w‘ﬁ(mrmm%%@ﬁi
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Qualification Report

PM Check list,CM OQ and PQ
ICS-1100 : Anion (ID#377)

For
Thai Environmental Technic Co.,Ltd.
(1** Contract)




Preventive Maintenance Check List



AFZHECECT,

Checklist ICS Preventive Maintenance

Dionex fon Chromatography
Preventive Maintenance Report

Khun,Ketsarin / Lab
IZEndginee 5 Datelii:
Mr.Channarong Khiao-Un 28/Mar/2024

Instrument Defail

mber,

10010887

AS-DV

10010812

Consumable Detail

Yy

Remark:
Perform By Archemica
) & iﬁ‘Eﬁ
Archemica Customer
28/ Vay /202 g
Date Date
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Checklist ICS Preveniive Maintenance

General ICS Maintenanece Checklist

=7 Py Piston Rirse Seal,..
" Piston Séal and Pists

No. Description Result
__Power oh & Gonnection hecked | Cleaned | Replaced | NA,-
1 tnstrument power on X - E £l
2 instrument connection Eﬂ - - ] D
*Injection Valvé Rebuild -~ “Ghecked | Cleaned | Replaced | NLA, -
3 Rebuilt infection valve 8 port [ X L .
4 - Rotor seal ) L] X ] ]
5 - Statorface ] X L] ]
. (Optional) Auxtliary Valve Rebuild - - -°|" Ghecked | Cleaned :|- Replaced | .. NA. .
8 Rebuilt auxiliary valve - port ] [3 ]
7 - Rotor seal [ (1 ]
8 - Siator face O ] L1 (4]
;. Chieck Valve Cartridge ™" - Checked | Cleaned | Replaced | - N.AJ '~
g9 Inlet check valve assembly X L__! l:l D
10 | Outlet check valve assembly X ] OJ il
'1 1 Verified correct flow onentahon - - i1

D e Tt T Y VR —

12 Piston rinse seal in pnmary pump head ] [ N

13 Piston seal in primary pump head &w [ ] L]

14 Piston in primary pump head 4 ] O ]
75 Piston rinse seal in secondary pump head 7y 1 ] 1

16 Piston seal in secondary pump head X B il 1

17 Piston in secondary pump head [ 1 ] il
1 Waste Valve and Priming Valve:. . .. Checked | Gleaned. | Replaced NA.

18 Waste valve [ 1 M ]

19 Priming vaiue 4 ] N [
. Gell Defector.” 7 0T “Ghecked .| Cleaned . | Replaced |~ - N.A.
20 Check conductmty ce!l 4] ] L] ]

21 | Check electrochemical cell ] L] ] B

22 - Waorking electrode I: : [ [Z

23 - Reference electrode il ] O ]

24 - Gasket il ] 1 L4

25 - Celi body 1 [ 0
o Other: T T hecke Cleaned:.| Replaced | = N.A.
26 Sample Loop Size 25 UL [ [] 0] O

27 End-line filter < - :l rl

28 Leak sensor ) 1 M| ]

29 Lubricate pump mechanic O Lubr%!ated - ]

30 Reconnected liquid fines to the valve - - ]

31 Reconnected liquid fines to pump heads - - O

32 Primed pump B - _ 0

33 Checked pump for leaks &4 - - 1l _
34 | Checked gas for leaks X - ) i




Checldist Sampler Preventive Maintenance

FRCHEMTER

AS-DV Autosampler Preventive Maintenance Checklist

e Moded s Serlalnumber s | Firmward Version S

X AS-DV 10010487 -

No. Description Result

1. | AS-DV power on K - - ]

2. | AS-DV cennection d - - £

3. | Sampling needle O ] - 0

4. | Sampling tubing (Transfer fine) 0 B O i
Reconnect sampling needle & tubing 2 - - ]

i

Check carousel movement

6. - - i

7. Check needle movement Iz - - O
X . %]

8. Lubricate needle drive i Lubricatad - N

g. | AS-DV cover 5 - | |

) Hig %
10. | High pressure valve Port O ] L3 B4
11. - Rofor seal D O O
12. - Stator face O | O

- Reconnected liquid fine to the N 0 M =

valve




Chromeleon Operational Qualification
(CM_0Q)
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Seq: CHANFOCUSJEAB_locahTETVIst Con 28-Mar-2024\CM_OQ 3-28-2024\CM_0OQ

Smp: Parabenes

1DIONEX

Page 1 of 1
Runtime; 3/28/2024 9:22:36 AM

Chromeleon Operational Qualification

General Information

Computer Name {Server): USERICU
Compuier Name (Client): USERICU
Version Number: 5.80 SR8
QOperator: Mr.Channarong Khiac-Un

General System Suitahility Test: Tesf passed

Comparison Formats:

[The parameters are marked with *}.]

All Parameters: Significant Digits: 10
{Exeptions see below) (They must match exactly)
Time Related Frac. Coll. Parameters: |Max. Deviation: 0.02s

Reviewer's Sighature /f Date Operator's Signature /f Date

Chromelecn {c) DIONEX 2006
Version 6.8 SR §

CM_0OQ/ General Information
Printed: 3/29/2024 1:48 PM
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Seq: CHANFOCUSJEAR_localkTETVst Con 28-Mar-2024\CM_0Q 3-28-2024\CM_CQ

Smp: Parabenes

DIONEX

Page 1 of 3
Runtime: 3/28/2024 9:22:36 AM

Chromeleon Operational Qualification, Part 1

Verification of Selected Resulis

Calibration Type: LOff

Integration Type: Area

Standard Method: External

Calibration Mode: Total

Auto Recalibrate: ON

Report Varigble Peak Name Status

Offset {c0) n.a. ok
n.a, ok
n.a. ok

Slope {c1) Methylparabene ok
Ethylparabene ok
Propylparabene ok

Correlation Coeffi, Methylparabene ok
Ethylparabene ok
Propylparabene ok

Variance Methylparabene ok
Ethylparabene ok
Propylparabene ok

Sid. Deviation Methylparabene ok
Ethylparabene ok
Propylparabene ok

Rel, 8td. Dev, Methylparabene ok
Ethylparabene ok
Propylparabene ok

Variance Coeff. Methylparabene ok
Ethylparabene ok
Propylparabene ok

Chrometeon {¢) DIONEX 2008

Version 6.8 SR 8

CM_0OQ / Report Formula_Part_1
Printed: 3/29/2024 1:49 PM



Seq: CHANFOCUSJEAR_local\TETVIst Con 28-Mar-2024\CM_0Q 3-28-2024\CM_OQ

Smp: Parabenes

EYDI0ONEX

Chromeleon Operational Qualification, Part 1
Verification of Selected Results

Page 2 of 3
Runtime: 3/28/2024 9:22:36 AM

Report Variable Peak Name Status
Calibration Point X Methyiparabene ok
Ethylparabene ok
Propylparabene ok
Calibration Point Y Methyiparabene ok
Ethylparabene ok
Fropylparabene ok
Amount [ny] Methylparabene ok
Ethyiparabene ok
Propyviparabene ok
Resolution {EP) Methylparabene ok
Fthylparabene ok
Resolution {(USP) Methyiparabene ok
Ethylparabene ok
Peak Asymmetry Methylparabene ok
(EPIUSP} Ethyiparabens o
Propylparahene ok
Peak Asymmetry Methyiparabene ok
{AlA) Ethylparabene ok
Propylparabene ok

Chromeleon {c} DIONEX 2006

Version 6.8 SR 8

CM_0Q / Report Formula_Par_1
Printed: 3/20/2024 1:48 PM
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Seq: CHANFOCUSJEAB loca\TET Vist Con 28-Mar-2024\Chi_00Q 3-28-2024\CM_0Q

Smp: Parabenes

Page 3 of 3
Runtime: 3/28/2024 9:22:36 AM

Chromeleon Operational Qualification, Part 1

Verification of Selected Resulis

Report Variabie Peak Name Status
Theoretical Plates Methylparabene ok
(EP} Ethylparabene ok
Propylparabene ol
Theoretical Plates Methyiparabene ok
(USP) Ethylparabene ok
Propyiparabene ok
Theoretical Plates Methylparabena ok
{IP) Ethylparabene ok
Propyiparahene ok

Test Result:

Passed

Reviewer's Signature /f Date

Chromeleon (c) DICNEX 20086

Version 6.8 SR 8

Operafor's Signature /f Date

Cha_0OQ / Report Formula_Part_ 1
Printed: 3/29/2024 1:49 PM


UYE2
Rectangle


Seq: CHANFOCUSJEAS_Jocalh TET\1st Con 28-Mar-2024\CM_0Q 3-28-2024\CM_OQ

Smp: Parabenes

—N
F——N
e
[ —)
—_—
[ ———
[ r——
——

DIONEX

Page 1 of 2

Runtime: 3/28/2024 9:22:36 AM

Chromeleon Operational Qualification, Part 3

Post-Acquisifion Steps: Comparison with Expected Results

Calibration Type: LOff

Integration Type: Area

Standard Method: External

Calibration Mode: Total

Auto Recalibrate: ON

Channel Name Report Variable Peak Name Status

Extract UV Channel:

EXT230NM Area Methylparabene ok
Area Ethylparabene ok
Area Propylparabene ok
Height Methylparabens oK
Height Ethylparabene ok
Height Propylparabene ok
Base Peak Width  |Methyiparabene ok
Base Peak Width  |Ethylparabene ok
Base Peak Width Propylparabene ok

EXT280NM Area Methylparabene ok
Area Ethylparabena ok
Area Propylparabene ok
Height Methylparabene ok
Height Ethylparabene ok
Height Propylparabenea ok
Base Peak Width  {Methylparabene ok
Base Peak Width  |Ethylparabene ok
Base Peak Width  |Propylparabene ok

Smooth Dafa:

Uv_Vis_1_MA_005_001 Noise (1.9-2.4 min) ok

UV_VIS 1_0OL_051_001 Noise (1.8-2.4 min) ok

EXT280NM_SG_005_010 Noise {1.9-2.4 min} ok

Chromeleon {c} DIONEX 2006
Version 8.8 SR 8

CM_0OQ / Reperf_CM_Part_3
Printed; 3/25/2024 1:50 PM



Seq: CHANFOCUSJEAB_locallTETvIst Con 28-Mar-2024\CM_0Q 3-28-20241CM_0Q

Page 2 of 2
Smp: Parabenes Runtime: 3/28/2024 9:22:36 AM
Chromeleon Operational Qualification, Part 3
Pos{-Acquisition Steps; Comparison with Expected Resulis
Channef Name Report Variabls Peak Name Status
Arith. Comb. of Channels:
ADD UV VIS 1 UV VIS 1 |Area Methylparabene ok
ADD UV VIS 1 UV VIS_1 |Area Ethylparabene ok
ADD_UV VIS 1 UV VIS 1 |Area Propylparabene ok
MUL_UV_VIS_1_UV_VIS_1 |Area Methylparabene  [ok
MUL._UV VIS _1_UV_VIS_ 1 |Area Ethylparabene ok
MUL_UV_VIS_1 UV VIS 1 JArea Propylparabene fol
Test Result: Passed
Reviewer's Signhature // Date Operator's Signature /f Date
Chromeleon (¢} DICNEX 2006 CM_OG / Report_Ch_Part_3

Version 5.8 SR 8 Printed: 372872024 1:50 PM
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Seq: CHANFOQCUSJEAB local\TETVIst Con 28-Mar-2024\CM_0Q 3-28-2024\CM_0Q

Smp: Parabenes

DIONEX

Page 1 of 1
Runtime: 3/28/2024 9:22:36 AM

Chromeleon Operational Qualification, Part 4
System Suitability Test: Comparison with Expected Results

Calibration Type:
Integration Type:
Standard Method:
Calibration Mode:
Auto Recalibrate:

Variable Cateqory
88T o

LOff
Area
External
Total
ON

Report Variable

Status

Test No.

Test Name

Sample Condition
Sample Condition Result
Test Condition

Peak Condition
Aggregate Condition
Compare Operator
Compare Value

Result of Compare Value
Channsl

Aggregated Samples

List of Aggr. Smp.

Result List for Aggr. Smp.
Result of Test Condition or Aggregate
N.A.

Test Result

Test Result:

Fail-Action

Passed

ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok

Reviewer's Signature // Date

Chromeleon (¢} DIONEX 2006
Version 6.8 SR 8

Uperafors Slgnaiure T oate

CM_0Q / Report CM_Part_4
Prinfed: 3/28/2024 1:50 PM
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Seq: CHANFOCUSJEAB local\TETV\{st Con 28-Mar-2024\Ch_0Q 3-28-2024\CW_0Q

Smp: Parabenes

Page 1 of 1

Runfime: 3/28/2024 9.22:36 AM

DIONEX

Chromeleon Operational Qualification, Part 5

Fraction Collection: Comparison with Expected Results

Calibration Type: LOff

Integration Type: Area

Standard Method: Exiernal

Calibration Mode: Total

Auto Recalibrate: ON

Variable Category | Report Variable Status

Fraction Report Fract. No. ok
Fract. Starttime ¥) ok
Fract. Endtime *) ok
No. of Tubhes ol
Position ok
Peak Name ok
No. of Peaks ok

Tube Report Position ok
Tube Startiime *) ok
Tube Enctime #) ok
Max.Tube Volume ok
Peak Name ok
No. of Peaks ok
Fract. No. ok
Fract, Starffime *) ok
Fract. Endtime *) ok
No. of Tubes ok
No. of Peaks ok

Test Result: Passed

Reviewer's Signature /f Date

Chromeleon {c) DIONEX 2006

Yearsion 5.8 SR 8

Operator's Signature // Date

CM_0OQ / Repert CM_Part_b
Printed: 3/29/2024 1:51 PM
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Performance Qualification (PQ)
( Anion )
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Sequence: PQ_IC_WARM_UP

Sample: Water WU

o Instruments

DIONEY

Performance Qualification Rev. 6.10

Page 1

of 2

Date: 3/28/2024

. . Moduleware

Instrument Name Modef Supplier Serial Numbef Version
Pump 1IC3-1100 Dionex 10010987 1.1.0
Detector IC5-1100 Dionex 10010987 1.1.0
Autosampler AS-DV Dionex 10010912 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
Chromeleon .80 SR8 Dignex 62483 n.a.

*» Accessories

Name Description Lot/ Serial | Exp. Date
Backpressure Tubing ?SETm (0.0057) 1D PEEK, 13 m n.a. n.a. n.a.
Blank Water n.a, n.a. n.a
Sample 1 Nitrate, & ppm Thermao 231226 PDec-2024
Sample 2 Nitrate, 10 ppm Thermo 231226 Dec-2024
Sample 3 Nitrate, 25 ppm Thermo 231226 Dec-2024
Sample 4 Nitrate, 50 ppm Thermo 231226 Dec-2024
Sample 5 Nitrate, 100 ppm Thermo 231226 Dec-2024
Sample & Nitrate, 1000 ppm Thermo 231226 Dec-2024
Efuent VWater Water n.a. n.a.
Altosampler Reservoir A |Water Water n.a. n.a.
Balance Mettler Toledo XP 205 1129273885 |na.
Temperature Probe - - - -

IC Validation Test Box _ ) _ .
Ammeter / Multimeter _ . _ )
Custorner Signature Date Executor Sighature

Chromeleon (¢} DIONEX 2011

Version 8.8 SR 8

Date

0Q_PA_Integrated_Validation / Specification

Prinfed: 3/28/2024 1:55 PM
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Seguence: PQ_1IC_WARM_UP
Sample; Water_WU

Page 2 of 2
Date: 3/26/2024

e Limits

Test Customized Limits | Dionex Recommended Limits
ICS-1100 Conductivity Noise (nS) <=2.0 <= 2.0
ICS-1100 Conductivity Drift (nS/hr) <= 20 <= 20
{njector Precision (Area %RSD) <=1.0 <=1.0
injector Carryover (Area %) <= 0.1 <= 0.1
1CS-1100 Detector Linearity (Corr.) >= (1,999 >= (.999
1C5-1100 Detector Linearity (%RSD} <= 50 <=50
ICS-1100 Pump Flow Rate Accuracy {mL/min) <= 0.05 <= (.05
1CS-1100 Pump Flow Rate Precision (%RSD) <= 2.0 <=2.0
o Additional Information
Cusiomer/Company: Khun.Ketsarin/Thai Environmental Technic Co,.Ltd Date:{28-Mar-2024
g::gﬂif;?ggm pany: Mr. Channarong / Archemica Period betwaen Qualifications:| 8 months

Next Qualification:| Sep-2024

Customer Signature Date Executor Signature Date

Chromeleon {c} DIONEX 2011
Version 6.8 SR 8

QQ_PQ_Integrated Validation / Specification
Printed: 3/29/2024 1:55 PM
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Sequence; PQ_IC_NOISE_DRIFT

Sample: Waier_ND

Detector Noise and Drift:

DIONEX

Performance Qualification Rev. 6.10

Page 1 of 3
Date: 3/29/2024

¢ nstruments

Instrument Name Model Supplier Serial Number, fll:rl'odl:fieware
ersion

Pump IC3-1100 Dionex 10010987 1.1. 0
Detector 1CS-1100 Dionex 10010887 1.1.0
Autosampler AS-DV Dionex 10010812 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
* Accessories
Name Description Lot/ Serial

. 0.13 mm (0.005") 1D PEEK, 13
Backpressure Tubing m (512" n.a.
Eluent Water n.a.
o Additional Information
Customer/Company: Khun.Ketsarin/Thal Environmental Technic Co,.Ltd Date:| 28-Mar-2024
Qualification . e
Executor/Company: Mr. Channarong / Archemica Next Qualification: Sep-2024

R TR T T

LY TR )

» Test Resulis Summary

(nS/hr) -

Test Result
1CS-1100 Conductivity

Moise (nS) PASS
ICS-1100 Conductivity Dri PASS

Customer Signature

Chromeleon {c) DIONEX 2011
Version 6.8 SR8

Date

Executor Signature

Daie

0Q_PQ_Integrated_Walidation / Detector Noise and Drift
Printed: 3/29/2024 1.57 PM
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Sequence: PQ_IC_NCISE_DRIFT

Sample: Water_ND

» Data for defector noise

Segment number Noise, nS

1 0.46

2 0.38

3 0.46

4 0,51

5 0.40

5 0.54

7 0.51

8 0.44

8 0.48

10 0.38

i1 0.50

12 0.38

13 0.57

14 0.42

15 0.41

16 0.36

17 0.41

18 0.43

19 0.44

20 0.44

Average, nS 0.4

Limit, nS 2.0
Resulf PASS

« Data for detector drift

Page 2 of 3
Date: 3/20/2024

20 Minute driff, nS Drift, nS/hr Limit, nS/hr Result
-4.6 13.9 20.0 PASS
Customer Signaiure Date Executor Signature Date

Chromeleon (¢} DIONEX 2011
Versicn6.8B SR 8

0Q_PQ_Integrated_Validation / Detector Noise and Drift
Printed: 3/29/2024 1:57 PM
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Seduence: PQ_IC_NOISE_DRIFT

Sample: Water ND

« Chromatogram of Detector Noise and Drift

0.0060

us

PQ_IC NOI

Page 3of 3
Date: 3/25/2024

ECD_1 M]

SE_BRIFT #1 Water NO

Customer Signature

Date

Chromeleon (¢} DIONEX 2011

Version 6.8 SR 8

Exgcutor Signature Date

OQ_PQ_integrated_Validation / Detector Noise and Drift
Printed: 3/28/2024 1:57 PM
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Sequence: PQ_IC_AS-DV_INJ_PRECISION

Sample: nj Precision_10

ADIONEX

Injector Precision:

Performance Qualification Rev. 6.10

Page 1of 2
Date: 3/23/2024

« [nstruments

. . Moduleware

Instrument Name Model Supplier Serial Numbet Version
Pump IC3-1100 Dionex 10010987 1.1.0
Detector 1C5-1100 Dionex 10010887 1.1.0
Autosampler AS-DV Dionex 10010812 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
« Accessories
Name Description Lot/ Serial

0.13 mm (0.005" 1D PEEK, 13 m
Backpressure Tubing {512 n.a.
Sampie 4 Nitrate, 50 ppm 231228
Eluent Water n.a.
» Additional Information
Customer/Company: Khun.Ketsarin/Thai Envireonmental Technic Co,.Ltd Date:y 28-Mar-2024
Qualification Mr. Channarong [ Archemica Next Qualification: Sep-2024
Executor/Company: ) )

« Test Results Summary

Test Resuit
Injector Precision {Area
%RSD) PASS

Custemer Signature

Chromeleon (¢) DIONEX 2011
Version 5.8 SR 8

Date

| = =)=

OQ_PQ_Integrated Validation / Injector Precision
Printed: 3/20/2024 2:01 PM
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Sequence: PQ_IC_AS-DV_INJ_PRECISION

Sample: Inj Precision_10

e Dafa for Injector Precision test

Name Area
usS*min
Nitrate
ECD_1
In} Precision_1 2.875
inj Precision_2 2.841
Inj Precision_3 2.854
Inj Precision_4 2.840
Inj Precision_5 2.808
Inj Precision_6 2.853
Inj Precision_7 2,849
Inj Precision_8 2.867
Inj Precision_9 2.859
Inj Precision_10 2.859
Average: 2,850
Std, Dev: G.018
% RSD: 0.6
Limit (%} 1.0
Result: PASS

Custormer Signature

Chromeleon {¢) DIONEX 2011
Version 8.8 SR 8

Date

Page 2 of 2
Date; 3/29/2024

Executor Signature Date

0Q_PQ_Infegrated _Validation / Injector Precision
Printed: 3/26/2024 2:01 PM
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Sequence: PQ_IC_AS-OV_INJ_CARRYQVER Page 1 of 2
Sample: Carryover Date: 3/28/2024

JDI0NEY

Performance Qualification Rev. 6.10

Injector Carryover:

» Instruments

Instrument Name Model Supplier Serial Numbey Moduleware
Version

Pump IC5-1100 Dionex 10010987 1.1.0

Deatector iICS-1100 Dionex 10010987 1.1.0

Autosampler AS-DV Dionex 10010812 1.5.0

Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0

s Accessories

Name Description Lot/ Serial

Backpressure Tubing %1(21[29; (0.0057 ID PEEK, 13 n.a.

Sample 6 Nitrate, 1000 ppm 231226

Blank Water na.

Eivent Water n.a.

+ Additional Information

Customer/Company: Khun.Ketsarin/Thai Environmental Technic Co,.L{d Cate:| 28-Mar-2024

Qualification . .

Executor/Company: Mr. Channarong / Archemica Next Qualification: Sep-2024

» Test Results Summary

Test Result

Ln jector Carryover (Area PASS

%)
Custorner Signature Date EXeCOior Signature Daie
Chromeleon {¢c) DIONEX 2011 0OQ_PQ_Integrated Walidation / Injector Carryover

Version 6.6 SR 8 Printed: 3/28/2024 2:02 PM
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Sequence: PQ_IC_AS-DV_IMJ_CARRYOVER Page 2 of 2
Sampie: Carryaver Date: 3/20/2024

» Chromatogram for Carryover test

5 00 P QIC_AS-DV_INJ CARRYOVER #2 Carryover ECD_1

_;U.S i i ; i : i :

' ’ i : : : i : i
200——- - ! Y RS ___ o e
100—7 . - S '. - i R e

j ._1-Niratel- 0273
000~ == ——

) | | Q | | |

| :

A , ! , : i P ; min|

I AT e e A e e e e e
0.00 0,13 0.25 0.38 0.50 0.63 0.75 0.88 1.05

« Data for Carryover test
Name Rei. Time (defected) Area

min uS*min

Nitrafe Nitrate

ECD 1 ECD_1

High Level 0.27 52.058

Carryover 0.27 0.015

Water 0.27 0.011
Carryover (%): 0.008

Limit (%): 0.100

Result: PASS

i Customer Signature Date ERCLOTOT oTgenare oG

Chromeleon (¢} DIONEX 2011 OQ_PQ_Integrated_Valfidation { Injector Carryover
Version 6.8 SR8 Printed: 3/25/2024 2:02 P
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Sequence: PQ_IC_AS-DV_LINEARITY

Sample: Detecior linearity_5

IDIONEX

Detector Linearity:

Performance Qualification Rev. 6.10

Page 1 of 2
Date: 3/29/2024

+ Instruments:

Instrument Name Mode! Supplier Serial Number Ibkffodz:rfeware
ersion
Pump ICS-1100 Bicnex 10010987 1.1.0
Detector IC5-1100 Dionex 10010987 1.1, 0
Autosampler AS-DV Dionex 10010912 1.5.0
Efuent Generator EG40 with n.a. Dicnex 10010987 1.1.0
» Accessories
Name Description Lot/ Serial
] 0.13 mm {0.005") ID PEEK, 13
Backpressure Tubing m (512" n.a.
Sample 1 Nitrate, 5 ppm 231228
Sample 2 Nitrate, 10 pom 231228
Sample 3 Nitrate, 25 ppm 231228
Sample 4 Nitrate, 50 opm 231228
Sampie 5 Nitrate, 100 ppm 2312286
Eluent Water n.a.
» Additional Information
Customer/Company: Khun. Ketsarin/Thai Environmental Technic Co,.Ltd Date:| 28-Mar-2024
Qualification s e
Executor/Company: Mr. Channarong / Archemica Next Qualification: Sep-2024

» Test Results Summary

{(Y%RSD)

Test Result
ICS-1100 Detector Linearity

{Corr,} PASS
ICS-1100 Detector Linearity PASS

Customer Sighature

Chromelean (¢} DIONEX 2011

Varsion 6.8 SR 8

Date

Executor Signature Date

0Q_PQ_Integrated Validation / Detector Linearity
Printed: 3/29/2024 2:03 PM
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Sequence: PQ_IC_AS-DV_LINEARITY

Sample: Detector linearity_5

» Data for Detector Linearity

Page 2 of 2
Date: 3/29/2024

Name Amount Height
bpm us
Nitrate Nitrate
ECD 1 ECD_1
Detector linearity_1 5.000 4.403
Detector linearity 2 10.000 8.153
Detector lnearity 3 25.000 19.920
Detector {inearity 4 50.000 38.150
Detector linearity_5 100.000 76.964
o Linearity Plot
90.0 Nitrate External ECD 1
™ Height [uS)
60.0+
40,0+
20.0+
m
0‘0__]—l""—l"“'_l"""rh'r""\""l'ul '| T T L} T ] T T T T '| T F T T I T L] T T '[ L3 T T L | v T T T | T T T T lplal
0 13 25 38 50 63 75 88 100 120
Calibration Type Number of Points Offset Siope
LOff 5 0.548 0.762
Correlation Coefficient % RSD
Linearity: 1.000 1.2
Limit: 0.999 5.0
Result: PASS PASS

Customer Signature

Chromelecn {¢) DIONEX 2011
Version 5.8 SR 8

Datle

Executor Signature Date

QQ_PQ_Integrated_Validation / Detector Linearity
Printed: 3/29/2024 2.03 PM
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Sequence: PQ_IC_FLOW RATE

Sample: Water_FR

Pump Flow Rate Accuracy and Precision Test:

= DIONEY

Performance Qualification Rev. 6.10

Page 1 of 2

Date: 3/28/2024

o Instruments

, Serial Moduleware
Instrument Name Model Supplier Number Version
Pump ICS-1100 Dionex 10010087 1.1.0
Detector ICS-1100 Dionex 10010987 1.1.0
Autosampler AS-DV Dionex 10010912 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010087 1.1.0
» Accessories
Namie Description Lot/ Serial
Backpressure Tubing 0.13 mm (0.005" 1D PEEK, 13 m (512" n.a.
Eiuent Waier n.a.
Balance Mettler Toledo |XP 205 11208273885
« Additional Information
Customer/Company. Khun.Ketsarin/Thai Environmental Technic Co,.L- Date:| 28-Mar-2024
Qualification . e
Executor/Company: Mr. Channarong / Archemica Next Qualification: Senp-2024

» Test Results Summary

Test Result
ICS-1100 Pump Flow Rate
Accuracy {mbL/min) PASS
1CS-1100 Pump Flow Rate
Precision (%RSD) PASS

Customer Signature

Chromeleon {c} DIONEX 2011
Version 6.8 SR 8

Date

CR

G

Executor Signature

Date

0Q_PQ Integrated_Validation / Pump Flow Rate
Printed: 3/29/2024 2:04 P
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Sequence: PQ_IC_FLOW_RATE
Sample: Water_FR

o Data for Pump Fiow Rate Accuracy and Precision Tesi

Page 2 of 2

Date: 3/289/2024

Ambient Temperature {°C} 24
Calculated Eluent | Deviation
Segment Measured Efuent Weight (g) Flow Rate from 1.00 | Limit {imL/min)| Result
fmi/min) mi/min
o 31.163 - - - -
1 35.9985 0.968 0.032 0.05 PASS
2 40.824 0.967 0.033 0.05 PASS
3 45,649 0.967 0.033 0.05 PAES
4 50.479 0.968 0.032 005 PASS
5 55,308 0.967 0.033 0.05 PASS
Average 0.968 Qverall PASS
Standard Deviation 0.001
% RSD 01
Limit (%) 2.0
Resuit PASS
Customer Signature Date Executor Signature Date

Chromeizon (¢} DIONEX 2011
Version 6.8 SR 8

OQ_PO_Integrated_Validation / Pump Flow Rate
Printed: 3/28/2024 2:04 P
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CERTIFICATE



= Better Separations Through

gy%f 1% Better Chemistry

R‘

ertiticate of Ans

it

Dionex Nitrate 0Q/PQ IC Standards Kit
(Set of 6)

Product Number (60254
Certificate of Analysis

Lot Number 231226

Expiration of Certification
December 2024

The Dionex Nitrate Standard was developed to aid the analysis of anions by lon Chromatography
(IC). The single-ion standard was prepared by the dissolution of high-purity salf in >18.2
megohm deionized water, which was tested by IC for ionic contaminants. The botile label states
the nominal concentration value of the jonic component for informational purposes only. The
actual ion concentraiion value was determined by Ion Chromatography. The IC system was
standardized using the National Institute of Standards & Technology (NIST), Standard Reference
Material, SRM 3185 (Nitrate Standard Solution). Actual concentration values determined for the
single~ion is listed below. s

Dionex Nitrate Standard

Vial # Copcentration _
(mg/L) ,.
1 508  +0.03 '
2 1003 +0.14 — .
3 2516  +0.65 re ¢ /)74;/ 207/
4 5043 +0.00 2
5 99.7  £3
6 1014 %17

The concentration value is based a proven reliable method of analysis. The estimated
uncertainties are two standard deviations of the concentration value. The concentration value is
warranted to be stable for one year from the date of manufacture.

The preparation and analyses of the Dionex Nitrate Standard was performed with extreme care

by Thermo Scientific Corporation Consumables Manufacturing Department in Sunnyvale
California.

Dacument Mo, 076690-01 20-Dec-2011

thermoscientific.com/dionex

thermo

1 2014 Therma Fisher Stisntfis lis. All ighis reserved, All Lrademarks are the pragary of Thermo Fisher Scientific

Thesma Fisher StTentiflc and Its subsillasies. Specifications, terms end pricing are subject 1228 Titan Way & f .

to change. Hotall preducls are avaiiable in Tl cavrdies. Ploass £2nsult your lacal sales P.0. B 3603 E Therma Fisher Schaalifie, "

represehiative for detatls, Sonngeale, CA91088-2603 [AEYy ;'Ssug.;ygaa;ab(j; Fj\ e N E I s
XX21149-EN 02155 031318-10 (408) 732-0700 595
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TECHNOLOGY PROMOTION ASSOQCTATEON (THAILAND-JAPAN) :‘

3 2
?@@
o) B!

CORPORATH SERVICES 3: PQUIPMENT CALIBRATION AND THSTING SERVICES f//f"‘:}““\
3344 PATTANAKARN ROAT 801 18, SUANLUANG. SUANLUANG BANGKOK 10250 Pafoe .
HEG. TIS[ TIS1TRHES
TEL. Q-2717-2500-3%  FAX, (-2710-G484 GALIBRATION 0808
Cert.No.: 2Z3MM160
Pags.: 1of 3

Certificate of €

‘alibration

Equipment : Electronic Balance

Manufaciurer : fetller Toledo

Model ; AB204

Serial Mo. : 1116382227

ID No.: TET.LAB.BALO1

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

Location : Balance Room

Received order ; 10 April 2023

Calibration Date : 11 April 2023

Ambient Temperature :

Relative Humidity :
Calibrated by :

Approved by :

15 "C 1o 40 °C
30 % to 90 %

Khit Ruttsnaprapachai

—

Issue Date :

The Uneertathuties are for &

Approved Signatory

25 April 2023

eantidence prebability of approxvimately 5%

This seriificats may por he reproduced gther thar in fall, except with the prior wrilken

Approval al the kead of Corporate Services 3 0 Equipment Calibration znd Testing Sarvices.

A f}{}w

454
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Equipment : Elgctronic Balance Cert.No.: 23MM160
Condition As-Received : Used item FPage: 20of 3
Reference ! 2304-014800C-12
Procedure used :-
Calibration were conducted using in-house callbration procedure CP-OB01 according to direct

measurement method against standard wsight.
Condition of this result of calibration

1. Reference standard instruments:~

instruments ilodel Serial No. ID Mo. Test report No. Due date

1) Standard Weight Set (E2) 15884 24053 7ORCCO7 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of caitbration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is fraceable to the International System of Unit,
.- Result of calibration { ) Without Adjustment { * } After Adjustrent by External Calibration

Range capacity : 0 g to 216 g Resclution 0.00014 g
" Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) {g) {a) (xmg) (k)
100 09.9982 +0.0018 0.18 2.00
: 200 199.0965 +0.0035 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
tg) of Reading (g}
100 0.00007
200 0.00007

a 11584898


UYE2
Rectangle


Equipment . Eiectfonic Balance Cert.MNo.: 23MM160

¢: Condition As-Received :  Used ftem Page: 30of 3
L Reference : 2304-01460C-12
+~ Result of cafibration 2 3 2 3
‘7 2. Effect of off center loading : ‘ 2NO
L A mass of 100 g was placed to various position on the pan. S Ps SN @0
The weighing machine reading error obtained is given in the table Front Froni From
Maximum difference hetween
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
{g) (g) (9) (g) {g) {(a)
-0.0002 -0.0002 -(0.0003 ~0.0003 -0.0002 0.0001
- 3. Departure from nominal value
' Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (g) (9) (tmg) (k)
Unload 0.0000 0.0000 0.14 2.1
0.01 0.0100 0.0000 0.14 2.1
0.1 0.1001 -0.0001 0.14 211
0.5 0.5000 0.0000 0.14 211
1 1.0001 -0.0001 0.14 2.11
5 5.0000 0.0000 0.14 2.1
10 9.95069 +0.0001 0.14 2.11
25 24.9998 +0.0002 0.15 207
50 49.9998 +0.0002 0.16 2.05
100 99.9999 +.0001 .18 2.00
200 200.0000 0.0000 D29 2.00

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

-olo-

a 1156498
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FSR1223

MAINTEMNANCE REPORT

OPTIMA 80600
Customer : a5du wmatladsnadouing Date Tested: Waich 28, 2024
ia Recommendation Recertification
Address 1 1/6 oaasiudinng 145, Period 6 WMonths
I HTWIUGEYS, AR FATWIUGY, Recertification Due: Sepiember 27, 2567
Asatng 10240 TH Date Lasi Ceriified: September 29, 2023
User Name: am alsnved Visit Number: 10F 2

Phone: 02-3737799, 081-1303495 TH ONE SOURCE Phone: 081-7318733, 081-1086572

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

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 07851310024C WinlLab32 Version 5.5.0

NO772045 1F1380368 PN:6150T21E4Q1E

TESTED EQUIPMENT

IPV Methods

TEST STANDARD USED PE NUMBER

Mixed standard 1/10 ND691579

Mixed standard 1/100 M9300221

CUSTOMER SUPPLIED COMMENTS

2 % HNO3

10 % HNO3

Page 1 of 4

TH Cne Source Co.,Ltd. 33/112 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand




MAINTENANCE REPORT
OPTIMA 8000

FSR12232

SERIAL NUMBER  07851310024C DATE TESTED
1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF Flat coil
C. inspect all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator seftings.

E. Inspect and teak check pneumatics drawers,

F. Clean the exierior of the instrument.

2. OPTICAL CHECKS

A, Inspect and ciean all optical componeits,

B. As regiured, check and replace all purge filters.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out water the chiller and replace with coolant mix30plus every twelve months

4. PERFORMANCE CHECKS

ilarch 28, 2024

K
K

=

K

HEHEBEHE
A ~ ~

HiHE
-~

PN

K

][5
-~

A. Torch View Alignment, oK
B. Wavelength Calibration. OK
Page 2 of 4

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




MAINTENANCE REPORT

OPTIMA 80600

FSR1223

SERIAL NUMBER 078351310024C

DATE TESTED

March 28, 2024

PARAMETER SPECIFICATION FiNAL VAULE
Precision
Zn 213.856 % RS0 < 1.0 0.33
Mg 280.260 % RBSD< 1.0 0.63
Mg 285.207 % RSD < 1.0 0.59
Ba 455,403 % RSD 1.0 0.28
Detection Limiis: Axial

Ag 193 nm, 3({sd) < 10.0 ppb 1.39

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

T1190 nm, 3(sd) < 10.0 pph .08

Pk 220 nm, 3(sd) < 3.0 ppb 0.28
BEC: Axial iMn 257 nm, < 30 ppb 3.80
Detection Limits: Radial

As 193 nm, 3(sd) < 60.0 pph 2.53

Zn 213 nim, 3(sd) < 2.0 ppb 0.22

Mn 287 nm, 3{sd) < 1.0 ppb 0.05

l.a 379 nm, 3(sd) < 3.0 pph 0.07

Ba 455 nm, 3{sd) < 0.2 ppb 0.04

Ba 493 nm, 3{sd} < 0.8 ppb 0.02
BEC: Radial Mn 257 nm, < 30 ppb 10.83
Spectral Resolution: UV

As 193 nm, < 0.009 0.00887

Ni 231 nm, < 0.011 0.00792

Ni 341 nm, < 0.015 0.01195
Spectral Resolution: VIS

Ba 455 nm, < 0.020 0.01482

Page 3 of 4

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




FSR1223

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER  07831310024C DATE TESTELD March 28, 2024

Remarks :

Commissicning follow as commissioning performance sheets.

Calculate MnBEC =1B * 8TD Conc/ 18-I1B , where standard conc = 1000 ug/L.

IB = Intensity of blank

IS = Intensity of Standard

Used Mira Mist Nebulizer

asranuiILED(green)luPlasma Control dalfiuineats waamvimensmuantugiuuns Neb Flow

uu Pneumatics Controller Board 13usiieyun,

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

mests
I:I does not mest

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

Service Department TH One Source Co., Lid.

( - )

Customer Support Engineer

Page 4 of 4

TH One Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand
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tethod Loaded
HMethod Name:
TEC File:

Pracison

Method Last Saved:
MSF File:

Mathod Desceiption: N=1@- 1.8% RSD

22/4/2554 18:28:88

Sequence Nig.: 3
Sample ID: Precisien
Analyst:

Initial Sample Wi:
Trilution:

Wash Time:

Autosampler Location:

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

Initial Sample vol:

sample Prep Vol:

R5D
8,33%
0.62%
0.59%

Nebulizer Parameters: Precision
Analyte Back Pressure Flow
All 222.8 kPa Q.55 L/min
Mean Data: Precisisn

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units 5td.Dev.
Zn 206260 146145.8 482,54
Mg 280.271 1334588.3 8458.45
Mg 285.213 74484 .6 448.15
Ba 455.483 3373485.1 9583.39

B.28%




Analysis Begun

Start Time: 28/3/2567 13:57:16 Plasma On Time: 28/3/2567 13:15:66
Logged In Analyst: TET Technique: ICP Continuous
Specirometer: Optima 2888 Autosampler: S18

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

Results Data Set: DLRL_28B324

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

Method Loaded

Method Name: DLRL-Cal Method Last Saved: 5/18/2552 13:52:49
TEC File: MSF File:

Method Pescription: Calibration for later test

Seguence Na.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 28/3/2567 13:57:28
Analyst: Data Type: Griginal

Initial Sample Wt: Initial Sample vol:

Dilution: Sample Prep Vol:

Wash Time:

pebulizer Parameters: Calib Blank 1
Analyte Back Pressure Elow
all 222.8 kPa #8.55 L/min

Mean Data: Calib Blamk 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSO Conc. Units
As 193,696 28,4 e.64  3.16% [8.88] mg/L
Zn 213.857 389.8 2.58  B.64% [8.00] mg/L
Mn 257.618 373.7 31.47  §.42% [B.687 mg/L
La 375.478 -39.2 19.12 48.73% [B.88] mg/L
Ba 455.483 565.8 298.22 52.78% [6.88] mg/L
Ba 493.488 505.9 5,51  ©.92% [8.@0] mg/L
Seguence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 28/3/2567 14:98:31
Analyst: bData Type: Original
Initial Sample Wt: Initial Sample Vel:
Dilution: Sample Prep Vol:

Wash Time:

Mebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
A1l 222.8 kPa 8.55 L/min

Mean Data: Calib Std 1

Mean Carrected Calib
Analyte Intensity Std.Dev.  RsD Conc. Units
As 193,596 5829.0 7.43  9.13% [5.8] mg/L
Zn 213.857 68281.4 378,45 8.54% [4.@] mg/L
Mn 257.618 £82084.8 558.96 5.88% [1.e] mg/L
lLa 372.478 1515948.7 798.65 8.53% [1.8] mg/L
Ba 455,483 389428.9 422,28  B.11% [e.1] mgsL
Ba 452,408 293177.5 436,31  2.15% [0.1] mg/L

Calibration Summary

As 193,656 1 tin, Calc Int

.9 1168 2. eBa00 1.e60000
Zn 213.857 1 Lin, Calc Int 8

68286 & . BRAGS 1.386686



Mn 257.518 1 Lin, Calc Int 8.8 GRZIBE 9.0389088 1.£0E888
La 379.478 1 Lim, Calc Int 8.8 1519808 a.e0888 1.88608%
Ba 455.4B2 1 Lin, Calc iet 2.0 3894268 4. 00868 1.868888
Ja 493,488 1 Lin, Cale Int 8.8 2832060 J. 2280 1.8006654
Sequence Ng.: 3 futosampler Location:
Sample Ib: 2% Date Collected: 28/3/2567 14:63:62
Analyst: LPata Type: Original
Initial Sample Wi: Initial Sample vol:
Dilution: Sample Prep Vol:
Wash Time:
Mekulizer Parameters: 2%
analyte Back Pressure Flow
a1l 222.8 kPa 8.85 L/min
Mean Data: 2%

fean Corrected Calib. Sample
Analyte Intensity Cone. Units Sid.Dev. Conc. Units Std.Dev. RSD
As 193.65%6 43.7 &.B mg/L B,a1 37.5 g/L 9.68 25.34%
Zn 213,857 -28.4 -8.8 mg/l 8.0 -B.3 g/L 8.4) 138.74%
Mn 257.618 394.8 8.0 mg/L g.ee B.& gfL 8.18 16.69%
La 379.4738 67.8 8.8 mg/L 8,88 8.4 g/L 8.24 55.45%
Ba 455.4@83 -236.1 -8.8 &g/l B.08 -8.1 g/L &.88 4,98%
Ba 493.488 -33.6 -8.8 mg/l &.o8 -8.8 g/L .82 177,584
Method Loaded
Method Mame:; DBLRL-Check Method Last Saved: 25/2/2543 11:12:48
TEC File: MSF File:
Method Description: As-68,Zn-2, Mnl.2,la-3,B2455-0.3,Ba3493-8.6
Sequence No.: 4 Autosampler Location:
Sample I0: 2 % HNO3 Date Collected: 28/3/2587 14:86:15
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: sample Prep Vol:
Wash Time:
Mebulizer Parameters: 2 % HNO3
Analyte Back Pressure Flow
A11 222.8 kPa 8.55 L/min
Mean Data: 2 % HNO3

Mean Corrected Calib. Sample
Analyte Entensity Conc. Units td. Dev. Conc. Units Std.Dev.  RSD
As 193,696 -7.1 6.8 mg/L 8.01 -6.1 g/L 6.36 104.68%
Zn 213.857 192.8 8.8 mg/L 6.68 2.8 g/L 8.14  4.99%
Mn 257.618 91.2 2.8 mg/L B.98 2.1 g/L 8.82 15.8B%
La 372.478 223.8 8.8 mg/L 8,88 1.5 g/fL g.21 21.28%
Ba 455.483 -85.9 -8.8 mg/L 2.a8 -B.8 gfL €.83 139.87%
Ba 493.488 -179.8 -3.8 mg/L .88 -B.1 g/L 6.45 86.77%




Analysis Begun

Start Time; 28/3/2567 14:15:4%
Logged In Analyst: TET
Spectrometer: Optima 8888

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

Batch iD:
Results Data Set: DLXL_288324

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

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

Technique: ICP Continuous

Autosampler: 518

Method Loaded

Method Mame: DLXL-Cal

IEC File:

Method Descriptien: Calibration for later tes

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

t

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Initisl Sample Wt:
Dilution:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 223.8 kPa B.5%

Mean Data: Calib Blank 1
Mean Corracted

Analyte Intensity Std.Dev,
As 193,695 2.9 8.30
Se 196,826 26.5 5.11
Tl i%8.881 -38.32 18,38
Pb 228.353 353.9 3.01

Autosampler Location:
Date Collected: 28/3/2567 14:15:53
Data Type: Original
Initial Sample Vol:
Sample Prep Vol:

RSD
25,92%
19.28%
27.87%

1.11%

Cone.
[@.08]
[6.66]
[e.60]
{8.08]

Calib
Units
g/L
EfL
g/t
g/l

Sequence No.: 2

Sample ID: DL-Standard
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Nebulirzer Parameters: DL-5tandard
Analyte Back Pressure Flow
All 223.8 kPa B.55

Mean Data: DL-Standard
Mean Corrected

Analyte Intensity Std.Dev.
As 193.656 5168.6 94,41
Se 196.826 237.1 23,28
71 1%9.881 6767.8 43,25
Pb 228,353 13360.8 22.38

Calibration Summary

As 193.696 1 tin, Cale Int
Se 195.826 1 Lin, Cale Int
T1 198.861 1 Lin, Cale Int
Fb 228.353 1 Lin, Calc Int

Autosampler Location:
Date Collected: 28/3/2567 14:18:16
Data Type: Original
Initial Sample vol:
Sample Prep Vol:

L/min

RSD
1.B3%
G.78%
8.64%
e.17%

Calib
Conc. Units
[1e88] g/L
(58] g/L
{1888] g/L
[588] g/t

2. 8ee68

B.680806

B.80608

B.90080

1.086080
1.e60000
1.060000
1.66080@

Sequence No.: 3
Sample ID: QCO1 MGCS

Autosampler Location:
Date Collected: 28/3/2567 14:21:26



Analyst:

Tnitial Sample W{:
Cilution:

Wash Time:

bata Type: Original
Initial Sample vol:
sample Prep wol:

Mebulizer Parameters: QCB1 MQCS

Analyte Back Pressure Flow
411 222.8 kPa g.55 L/min
Mzan Data: QC81 MOCS

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 183.656 135.4 @ g/t 4. 5B 3% p/L 4.5 17.16%
Se 196.826 8.8 8 g/b 37.83 28 gfL 37.23 284.11%
Tl 198.861 2.4 gfl B.83 8 gfL 6.3 S.11%
Ph 328,353 66.4 2 gfL 1.14 2 g/l 1.14 58.16%
Method Loaded
Method Mame: DLXL-Check Method Last Saved: 25/2/2543 18:51:16
IEC File: MSF File:
Method Description: Sample Std.Dev As/T1 <=18 g/} ,5e<=-5 g/l ,Pb¢=3 g/l
Seguence No.: 4 Autosampler Location:
Sample ID: 2 % HNO3 Date Collected: 28/3/2567 14:24:11
Analyst: Data Type: Origimal
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Mebulizer Parameiers: 2 % HNO2
Analyte Back Pressurse Flow
Al 222.8 kPa B.55 L/min
Mean bBata: 2 % HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Cong. Units Std.Dev,  RSD
As 193.696 -1.6 -8.3 g/L 1.39 -8.3 g/L 1.29 459,43%
Se 196.826 ie.9 3 gl 11.6%9 28 g/L 5.88 58.84%
Tl 198 . 881 1.1 8.2 g/t 1.8 8.2 g/L 1.88 549.16%
Pb 222,353 -21.4 -8.8 g/L 8.28 -B.8 g/l 28,28 34.35%



ikobal Service Training Department

A

service Engineer Certification

Krungchai Treevichien

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

ICP-Optima 7X00/8X00 Series

£

[nstructor-: Date:-13 FEB 201t to 24 FEB 2011

Geoff Cook

Certified by ;

(Manager, Global Training Operaticns)
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5 MAINTENANCE REPORT
e ATOMIC ABSORPTION SPECTROPHOTOMETER RODEL
AAnalyst 100

Cusiomer 1 v wmadadwaadanive  Date Tesied: 28-f.0.-67
SR Recommendation Recertification
Acidress 1 1/6 afmasiusiuvg 145, Period 8 Months
WUIIATNIUENS, LansnUEY,  Receriification Due: 27-n.8.-67
AgoLny 10240 TH Daie Last Certified: 28-n.81,-G6
User Name: an Anfdnd wiasen Visit Nurmber: 10f2
Pihione: 02-3737799 TH ONE SOURCE Phong;  081-7316733, 082-1086572
E-mail; phormiip.p@iet1995.com E-mail: thonesource@gimail.com

Ketsarin.Chuayphin@eurofinsasia.com

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

A Analyst 100 04050110503 AA Winlab 3.2
TEST STANDARD USED PART NUMBER

Copper N9300183

Filter 0.2 % G0-057

Page 10f4

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



AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1222

SERIAL NUMBER 04080110503 DATE TESTED 28-i1.m.-67
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2,HCL beam adjust (if necessary) l:l
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system { safety }
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vde 0.2 Vde + 5.02 Vdc
+ 11.50 Vdc + 0.2 Vde +11.46 Vde
+ 15,00 Vde » 1.0 Vdc +14.99 Vde
-15.00 Vde £ 1.0 Vde -15.06 Vde
+ 35.00 Vdc + 3.0 Vde +35.13 Vde
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm £ 0.3 nm. 214.08 nm.
B. Fe Lamp wavelength 248.3 nm 1 0.3 nm. 248.24 nm.
C. Cu Lamp wavelength 324.8 nm £ 0.3 nm. 324.82 nm,
Page 2 of 4

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




| _ MAINTENANCE RERPORT
e ATOMIC ABSORPTION SPECTROPHOTOWMETER MODEL
Alnatyst 100

L
A\ ke,
Nyt

SERIAL NUMBER 04030110503 BATE TESTED 28-4.m.-67

5. PERFORMANCE TESTS SPEC. RESULTS

"A. Neutral density filter checks with Copper (324.3 nm)
Neutral Density Filter 0.2 1 10% g.180 0.175 Abs.

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

Integration time = (.5 seconds
Repiicates = 99 times
Standard Deviation < 0.001 0.000

C. Flame sensitivity with Copper (324.8nm}
{5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner)

Stainless steel nebulizer = 0.25 0.332 Abs.

%RSD =03 0.23 %

Measured Characteristic Concentration ¢ 0.066 mg/L

Page 3 of 4

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



FSR 1222

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04080110503 DATE TESTED 28-8i.0.-67

Remarks :

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

meets
D does not meet

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

including warranty terms.

Service Department TH ONE SQURCE CQ., LTD.

Customer Support Engineer

Page 4 of 4

TH ONE SOURCE Co..Lid. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 121560, Thailand
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Current Wavelength: 214.90
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
53474 PATTANAKARN ROAD S01 18, SUANLUANG. SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29 FAX.0-2718-0484

Certificate of Calibration

Equipment :
Manufacturer :
Meodel :

Serial No, :

1D No. :

Submitted by :

Location :

R&.'cei\.r'e;:l| order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
Calibrated by :

Approved by

Issue Date :

Electronic Balance
Mettler Toledo
XP205DR
1128273885
Ins-LAB-035

Thai Environmental Technic Limited
1/8 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

09 Aprii 2024
10 April 2024

15 °C t0 40 °C
30 % to 90 %

Khit Ruttanaprapachai

12 Aprii 2024

‘The Uncertainties are for 2 confidence probability of approximately 95%

This certificate may fot be reproduced other than in Tull, sxcept with the prior wiftien
Approval of the head of Corporate Services 3 ; Eguipinent Calibration and Testing Services.

Cert.No.:
Page.:

NEC-TIBITISYTDES
TRLIEBRATIHIN 0068

24MM27 3
10f3
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Equipment : Electronic Balance Cert.No.: 24MM273
Condition As-Received: Used Item Page: 2 of 3
Reference : 2404-01130C-15
Procedure used :-

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

1. Reference standard instruments:-
Instruments Model Serial No. D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0020-23 30 Jan 2025
2. This certificate is valid only to the item caiibrated on date and piace of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is fraceable to the International System of Unit.
Result of calibration { ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment : L
Balance S Measurement  Coverage
Applied Weight Reading Correction =~ Uncertainty Factor
(9) (g) e gy (2mg) (k)
&0 79.99997 - - +0.00003 Coos 0 015 2
200 199.9998 . +0.0002 029 2
After Adjustment : B - . S
1. Determination of the standard deviation of weiéhing_ machine {n=1GC)
Applied Weight -~ ' Standard Deviation '
(g) S .. ofReading{g)
80 0.000016

200 0.00006




Vi
Equipnent : Electronic Balance Cert.No.: 24MM273
Condition As-Received: Used Item Page: 3 ¢f 3
Reference : 2404-01130C-15
Result of calibration Z e ) 3 L
2. Effect of off center loading . . 909
A mass of 100 g was placed to various position on the pan. 2 : g : @
The weighing machine reading error obtained is given in the tabie Fronl Front Frant
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position § off-center and central loading
(g9) (g} {g) {g) {(g) (g9)
+0.0001 +0.0001 0.0000 0.0000 +0.0002 0.0001
3. Departure from nominal value
Batance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) {g) (xmg) (k)
Unload 0.00000 0.000C0 0.028 2.28
0.01 0.00999 +0.00001 0.029 2.28
0.05 0.043899 +0.00001 0.022 2.23
1 0.95999 +(0.00001 0.030 2.17
2 1.85099 +0.00001 0.030 2.15
5 499999 +0,000M 0.034 2.09
10 10.00000 0.000C0 B.036 2.06
20 19.09999 +0.00001 0.045 2
50 49,99999 +0.00001 0.080 2
80 79.99999 +0.00001 0.15 2
200 199.9998 +0.0002 0.29 2

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

-00o-







TR ERRNVICES 3 EQTHE

ERE PATTANANARN ROAD SOT 18,

TEL G277 A0

g AR T &g G2 e
LEERIRRCS

Eguipment ;
Manufaciurer
Model :

Serial No. :

0 Mot

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Subsmitted by :

Calibration Place :

Ambient Temperature :

Relative Humidity :

Calibration Procedure :

Cabbrated by :

Approved by :

z

UANLUARNG, SUANLUANG RANGEOR 28

P

SF 8k

HE TRETING EERY

HEC-TIBL "lswoz.
Tyt
VRIS SALIZRATION DIoE

ZTer.Mo.: 23CHOG44

o Fage.: 1ol 2

i =
]

:a-zv:alq‘

PpH Meier

Horibe

F-71G
V3B1F8H3
Ins-LAB-025
Used lem

31 October 2023
31 October 2023
2310-08430C-1

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

Laboratery {Thal Environment Technic Limited)
(25.8 - 24.8) °C

{69.3 - B8568) %

in - house method

- CP-0OCH2 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material {(CRM)

Khit Ruttanaprapachai

issue Daie :

Approved Sig‘natory

10 Nevember 2023

The Uncertainties are for a confidence probability of approximately 5%

This certiticate may nol be reprodiced geher 2

Jiren

n i ], ’\L\.pl vith the ])l—'u;
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Cert. No.: 23CHOG641
Page.: 202
Condition of this calibration resuit
1. Reference Standard Instrument  : -
Instritment Serial No, 1D No. Cert. No. Bue Daie
1) Document Process Calibrator 43160066 130RC092 23E1284 10 Apr 2024
2) Digital Thermomeier - 130RC018 2371595 13 Sep 2024

This certification is traceable fo the Iniernational System of Unit maintained through:-
- Technology Promotion Association (Thaitand - Japan)

2. Certified Reference Materials : The measurement results are traceable io Sl through CPA chem Lid.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 931958 01 Oct 2025
pH 6.865 CPA chem 788996 01 Jan 2024
pH 8.181 CPA chem 931960 01 Oct 2024

3. This certificate is valid only to the item caiibrated on dete and place of calibration.

Calibration Results

Function : mV Measurement

Performing standard curve by Fluke at pH {4,7,10}

Unit Under Nominal | Standard . Uncertainty of Coverage
oo Actual Reading
Calibration Value Voltage Measurement factor
Input (ZmV) k
pH mv mV pH
pH Meter 4.000 177.48 177.8 4.000 0.058 2.00
SiN.: V3B1F8H3 6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.180 0.058 2.00
10.000 -177.48 <1774 10.000 0.0658 2.00
Function : pH Measurement
Performing three buffers standard curve by using buifer nominal pH {4,7,9)
Unit Under Standard pH Actual pH [Actual mV | Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
{mVv) () k
pH Electrode 4.008 4.031 160.0 0.0052 2.00
S/N.: 8X2E0223 6.885 6.870 7.4 0.0087 2.00
9,181 0.186 -142.0 0.014 2.00

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

-oflo-

2 1188742
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) % :
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES E ’ NS
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 ’

TEL.0-2717-3000-29 FAX.G-2713-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

iD No. :

Submitted by :

Location :

Receive_d order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

Issue Date ¢

Electronic Balance

Mettler Toledo

AB204

11%6592227

ms-LAs_-osa

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

09 April 2024
10 April 2024

16 °C 10 40 °C
30 % to 90 %

Khit Ruttanaprapachai

12 April 2024

The Uncertainties are for a confidence probability of approximatsly 95%

This certificate may not be reproduced other than in full, except with the prier written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

Cert.No.:
Page.:

bt ": i, '::_
NEC-TISI-TIS17025
CALIBRATION GG0R

24MM272
10of 3
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Equipment : Electronic Balance Cert.No.: 24MM272
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2404-01130C-14
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OBO1 based on UKAS LAB 14
according to direct measurement methed against standard weight.
Condition of this result of calibration

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

1) Standard Weight Set (E2) 15584 - 7O0RC138 ‘MM-0020-23 30 Jan 2025

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

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

4. This certificate is not certified for any commercial transaction.

5. This certification is traceable to the International System of Unit.

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

Range capacity : 0 g to 210 g Re;pl@ti@h' C.0001 g

Before Adjustment : L

Balance : - "% Measurement Coverage
Applied Weight Reading Correctlon ' f Unqertaintg Factor
(g) {g) o (g) --_.-_-.____(’-'_\mg) (k)
100 100.0000 0 0000 o019, 2
200 2000001 - T.-00001 . 030 . 2
After Adjustment : R o
1. Determination of the standard dewatlon of Wmnq machlne . (n = 10)
Applied Weight =~ - Standard Dewatlon S
(g) E T _' of Readmg(g}
100 S 0.00007

200 o . 0.00008




Equipment : Electronic Balance Cert.No.: 24MM272

Condition As-Received: Used ltem Page: 3 of 3
Reference : 2404-01130C-14 3=
Result of calibration Z 3 7 3 At
2. Effect of off center loading : : 909
A mass of 100 g was placed to varicus position on the pan. 2 : > :
The weighing machine reading error obtained is given in the table Front Froni Fiont
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
{g) (9) {g) (9) (g9) {g)
0.0000 +0.0001 0.0000 +0.0001 +0.0003 0.0003
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
{g) (9} (g) {xmg) (k}
Unload 0.0000 0.0000 0.14 2.11
0.01 0.0101 -0,0001 0.14 2.1
0.1 0.1001 -0.0001 0.14 2.1
0.5 0.5002 -0.0002 0.14 2.1
1 1.0002 -0.0002 0.14 2.1
5 5.0000 0.0000 0.14 2.11
10 10.0001 -0.0001 0.14 2.11
25 25.0000 £.0000 0.15 2.07
50 49,9909 +0.0001 0.15 2.06
100 100.0002 -0.0002 0.19 2
200 200.0002 -0.0002 0.30 2

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

-oflo-
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Ecuipment ;
Menufacturse:
Modal ;

Serial Mo,
ID Mo, :

Submitted by :

Location :

Received Order ;
Calibration Date .
Ambient Temperature ;
Relative Humidity :

Cafibrated by :

Approved by -

issue Dats ;

The Unceriainties sve for » confidence probability of agprozimetily 05%

£, Ar A
te gf

BOD incubsior

2058-1017-0029
LAB BOD 06

Thai Environmentsl Techitic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Banglkoik 10240

Laboratory (Thai Environmental Technic Limited)

29 June 2023
289 June 2023
(26103 °C
(50 30)%

Thiz eertificete may notbe reproduced other then in T, exceps with the FIGT WIiRED

Approval of the heed of Corporate Services 3 Brnipment Calibration and Testing Services,
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Equipment: BOD Incubator
Condition As-Received: Ussd ltem

Reference | _ 2308-07120C-8
Procedure Used -

Cert. No,: 23TM704
Fage: 2 of 2

Calibration were congducted using calibration prossdure CP-OTO02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-80.
Condition of this resuli of caitbration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Tracesble Due Date
1) Data Acquisition MYE7013823 23 M66 TPA 25 Mar 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark: TPA : Technology Promotion Association { Thailand - Japan )
Resuit of Calibration :- { ™y Without Adjustrment

Function of UUC*: . Temperature Source
Fresh air selting : Not Avallabie Environment during calibration
e Beginning Finished
amp. { °C) 24 24
{ REL.Humid. { % ) 87 &4
ez 4 AG Supply { Voit ) 229 227
A =] =]
L & roey> Position : Ref. Std,
“ . we |y _ ID No.:
S i 8 1 21-17R7D-01
5 L2 2 21-17RTD-02
! Wiz /D,z/o& ° 72 / 3 17RTD-03
- 4 17RTD-04
< T = 5 17RTD-05
§ 17RTD-06
. 7 17RTD-07
Probe Instaltation Details : Dimension of Chamber : 8 23-17RTD-08
a= 10 eom D= 0.48 m 8 {ref.) 23-17RTR-08
b= 10 em W= 050 m
c= 10 em - H = 1.1 m
Capacity = 028 m
i\

a 1168875
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Eoslpriet ; BCD cubaior cert Mes ZETRTOE
Sondition As-Booebved : Used hem Fazge: 3073
Eaferance : 2E08-071200-8
Result of Calibration - (%) Without Adjusiment
Funoticn of QUGS . Tempersiure 3ol
Fresh alr setiing » Mot Availahiz
Celtbration | Quct | guoe Termperature [ Temperature | Sveralt |Coverage
Bodng Selting | Reading stability | wmiforive iy Waristidnt Factor
(°6) ey (e o) | (o ()
20.0 20.0 9.7 0.38 [ 0.36 il 2
Calibration Measured Temperatre ( °C ) .
— - Uneerainty
Point Position
(°C) i 2 3 4 5 | s 7 | 8 Jopen)| («c)
20.0 20244 | 20,180 | 20,158 | 20.066 | 20.002 f 18.874 1 18,712 i9.822I 18.965 0,58

Average”: The average of 30 valuss in each position,

Femperaiure stability | Ona-half of the greatest madimurm di
Temperature uniformity : The maximum difference of

fference of measured temperaturs at ay ohe sensor
Measured tempearatres at any sensors and the measured

temperaiure ai the reference looation which are ohserved at the same time or et as close an observation time a8

possible o determine the femperature paitern or homogeneily with

in the chamber under steady-state condifions.

©verall Variation : The Differance of the maximum and minimum measured lemperatures throughout observation.

LILPC*
MNois .

The reporied uncertainty of measurement was based on a standard uncertain

Unit Under Caiibration
The reported uncertainly of measurement was indluded stabilify and excluded uniformity .

faclor &, providing a level of confidence of approdimately 98 %.

-0{)g-

ty multiplied by a coverage

g U s
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Eauipmesnt Speoopholormsiar
Wanufaciurer ; Ferkin Elmer
Wodel : Lambds 365
Serial Ma. 365K2042209
D Mo, -
Condition As-Received: Used ltem
Ruocelved Date: 18 August 2023
Calibration Date : 18 August 2023
Refarence : 2308-04580C-1
Submitted by : Thal Envirenmenial Technic Limited
18 Boi Ramlhamhasng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240
Calibration Place : Laboratory (Thai Environment Technie Limited}
Auntbient Temperaiure : {285-253)°C (On-Site)
Relative Humidify ; (57.8-60.6)% {On-Site)
Caithration Procedure ! i - house mathaod
CP-GLCH4 bassd on ASTHM E 275-01
Callbrated by Kunchit Promprat

Pant) L f

Appyoved by |—

Approved Sigﬂétory

-

lesue Dafe ; 22 August 2023

Lire Uncertainties are for a confidence probabiiity of approximately 939

Thiks centifiz nay wol b reproduced oilier dan da fuli

Approat of ihe Bead of Coarpusie Servkes 3 Bopipen Colib

H
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Cert. Mo, : 23CHO493 -

2af3

Page :
Condition of cajibralion resuit
1. Reference Standard Material
WMaterial Sarial Ne, Certificate MNo. Due date
1. Absorbance Standard set 8331 105838 28 Sep 2024
2. Wevelength Standard set B417 100488 25 har 2024
3; Wavelength Standard set 8418 100499 25 War 2024
4, Stray Light Standard set 8419 108983 01 Fels 2025
2. This cettificate is valid only to the item calibrated on date and place of calibration,
3. This certificate is traceable fo the International System of Unit maintained through :
- Biarna Scientific Lid,
4, SBpectral BandWidth : 1 nm
Sean Speed . 30 nmfmnin
Calibration Results : without adjusiment
Wavelength Accuracy
Certified Values Ungertainty of Coverage
of Reference Material HUC Reading kMeasurement Factor
{nm} {nm} {nm) k
418.53 418.54 ¢.12 2.00
5368.52 536.13 012 2.00
£38.00 637.64 0.14 2.05
584,50 634.49 0,13 2.00
879.414 870.42 0.12 2.00
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warh, Mo, 23CHGEez

152

of

[

Page

an dE e BT - safdm - cfinele s Ay =
Galibration Fesulis | withowut adplisunasn:

Fholornetrin Aocuraoy

-

Wavalengih Certified Values Uncartainty of Goverags
UG Reading
of Roference Material Heasurarent Fagtor
{nen) {Abs {fpe { bs} i
Zero G.0000 0.0028 2.80
05712 0.5889 0.0031 200
420.0
0.7510 0.7484 0.0031 2.00
1.0863 1.0877 4.0033 2.00
Zero ~0.0001 0.0028 2.00
0.5224 0.5209 0.0028 2.00
546.1
0.6856 0.6832 0.0028 2.00
0.8937 0.8g21 0.0028 2.00
Zero -0.0001 0.0028 2.00
D.5ae7 0.5375 0.6028 2.00
838.0
0.6832 0.8810 G.0028 2.00
0.9888 0.58681 (.06028 2.00
Siray Light
* Btraviight at
Reading af  250.74 nm £ 0.91 nm
280.74 nm b 441 nen
Abs 20488
%T .8951

Remark
- Each individual filter is measured against the smpty filter holder {biank) used to zero the spectrophotometer

- The Potassium Dichromate filled cells are measured against & Perchioric acid plank,

- Cut-cff wavelength of stray light refersnce matsrial (Potassium lodide} &t wavelength 260.74 nm £ Q.11 nm
- Result = Pass, If Absorbanee » 2.00 Abs and Transmission < 1.0 %7 at Wavslength 28074 nvo 2 011 nm

=1 Net NBU-ONSC Aceredited

The reporied uncertainly of measurement wag baset on a standard uncartainty multiplied by a coverage

factor k| providing a level of confidencs of approdmaiely 95 %.
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