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« s Neediss Certificate of Calibration

Mathod 5 Console Sensor Calibration - Metric Units

Cansole Infornmation Calibration Conditions Reference Devices
Model#  XC-572-v Pbar (mm. Hg): 750.8 TC Calbrator Model: CC-VvTR-SH
Serial#:  A2001003 Humidily (%} 55 Reference #: 091109269

Units; Metnc Tamb {"C}: 24.8 Barcmeter Model: 736030
Elevalion {m}: 1.8 Reference # *I-EBARODIALSPEN )
Corr. Pbar {rom. Hg): 759.7 Pressure Mode! 716 306G
Reisrence 9543013
Temperature Display Calibration Data
Reference || Reference Test Thermocouple Calibrations Reference Point
Point’ Temp. Aux Stack Probe Oven | Filter Exit Status?
# c " o "C *C - *C Fass/Fail
1 -18 -17 -17 -17 -17 17 -17 PASS
2 38 37 37 ¥z 37 37 37 PASS
3 93 93 93 92 93 93 093 PAES
4 149 149 149 149 149 149 149 PASS
5 260 259 253 258 259 258 259 PASS
5 Y4l an 371 371 371 371 371 FASS
7 432 482 482 452 4582 482 432 PASS
8 593 594 594 593 593 593 593 PASS
9 816 816 815 815 815 815 815 PASS
10 1038 1038 1036 1038 1038 1038 1038 PASS
PASS

Qverafl Audit Status

NIST Reference Thermocouple 10: 12702001
Ref Point Th__?;}rr:::cal DGM The;l;oazu?::le Sensor : ﬁTm‘
# G < °C
ice Water 1 .9 1 C 4%
Ambient? 2 24.8 25 C.0d4 %
Maximum’ 0.04%
Status PASS

infarnal fgmperaturd thermocouple i Aot sudided (o EFA $INGards, and Should 101 DE HIEC 73 o= 7 IECial fale e d v ntien: femperpling,

Pl
7
Calibrale By ! Z/\';.,m.. 7? Appproved By ey Dale 14 Feb 24

Notes

! Suggasted, minimun reference points are 10 {0 100, 200 G0, 500 "0 9G¢ 1198 © 1 1300 T oar ses lar more

Ta: wahd 1esl sosulls, the i iy & belwen and refeienoe ceadinis shouli pe begs lan 252 Facd Chofon aoife s s aupled ceso Lor 102 4 lend el @G e v h shoud he 1ess Inan &1 5%,
ibsohde lemesdlure [rem the ilercnce reading and the ewil INermoecouple winch should be tesa Ihan 12 F (27 Ciliomihe reflere e = moc i EPA deraT & Zechion @ 2 and £FA Mahon 3 Sections 61575 118

103 nel change (g ced value il ig rs1%ad Dased on npul kom Celd H6 oL be 1ap ol e 50«0 aiti Caneaian Condineag
1 Absalule emperdlurs diference and obes fonmulaz aie calculatea sased on vl APl o Sl CA 500 e o 1 shes: oder Thsiéen Divsls R lodmaiem '

*For valld gst iesnts the Manmem WIgrence belwesn coname and reference hahineing res 2062 w2l ngs Ahous: ce eox 11533 20 1 e e 122 5 men-13) ERA Meihad & Sechon 6 | 2}

FEocwald ley reaulls Ihe Mawerum dilErance betveen Lonsole and [RIRIANCE whuimIM et 10 )2 uva 740 5 xa Hg 22 s e Hil

" For ikl tex] resulls e manmyum dilference Jehveen Consele and felaranta £achin 123:n)s smanh) b s e 0w re s 2 me b0 o 38 ik 2rae
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= sNEeediSS console Sensor Calibration Data Sheet

Console Information

Calibration Conditions

Reference Devices

Madel # XC-572-V Phai {mm Hg): 759.8 TC Simulator Model CC-VTR-SH
Serial #: AX001003 Hurmidity (%) 5510 Reference # 091109269
Units:  Metric Tamb (*C) 24.8 Barometer Model: 736330
Type: Caoi Phar {mm Hg)y: 7537 Reference . EBARODIALSPEQ?
"English” Digital Fressure Calibrator Modal: 718 306G
Reference # 3891001
Pressure Gauge / Manometer Calibration Data
Console Vacuum Calibration
Reference Point || Reference Vacuum|| Console Vacuum Referenca Point Status®
# in, Hg in. Hg Pass/Fail
1 -5.0 -4.5 PASS
2 -15.0 -14.5 PASS
3 -20.0 -19.5 PASS
23 AH_Manometer Calibration hie 2
Refisncs Son Reference Positive (+) Pitot | Negative (-) Pitot Refecence:Point Sl__atus
# mm H20 mm H20 mm H20 Pass/Fail
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -50.000 0.0 -50.0 PASS
5 -50.000 0.0 -50.0 PASS
5 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
] 100.000 100.0 0.0 FASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 (0.0 PASS
\H Dverall Audit Stalus PASS
5 AP_Manometer Calibration : i
Reference Point Reference Positve (+) Pitot | Negative (-) Pitot || ~erorence Point Status
# mm H20 mm H20 mm H20 Pass/Fail
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -B80.000 0.0 -80.0 PASS
5 -50.000 00 -50.0 PASS
6 0,000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 20.000 B80.0 0.0 PASS
g 100.004 100.0 0.0 PASS
10 150.0C3 150.0 0.0 PASS
11 200,000 200.0 0.0 PASS
\P Overall Audit Slatus PASS
| / 7 Tanns |
Calibrate By : £ - Apparaved 3y it Date: 14 Feb 24
Notes
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; h e ed i S S Console Sensor Audit QA Sheet

Meter Console information (UUT) Calibration Conditions Reference Devices
Model #: XC-572-V Pbar imm. Hg), _758.8 TC Simulator Model: CC-VTR-SH
Serial #: AZ2001003 Humidity {(%): 55.0 Reference #: 91109269
Units: Metric Amb, Temp. (°C}y 248 Barometer Model: 369307
Altitude {m}: 1.8 Reference #: EBARODIALSPEQ1
Corrected Pbar (mm, Hg): 758.7 Digital Pressure Calibrator Model: 718 30G
Reference #: 8543013

Audit Data

Reference || Refarence Thermocouple Probe Audit e tarance Polh Status’
Point || Temp. [T Aux Stack | Probe | Oven Filter Exit R
°C " "C °C °C °C °C Fags/Fail
Ambient || 24.4 25 25 24 25 24 25 PASS
lee Waler 1.4 1 1 1 1 1 1 PASS
Aundit Data
Console Vacuum Audit
Reference Point R::::r:::e S:gusg;: Reference Point Status®
# in. Hg in. Hg FPass/Fail
1 -17.0 -16.5 PASS
AR
Calibrate By: -Z%ﬂt—j««m 7 Appproved By: {Brann Date: 14 Feb 24
7
Notes
*For vabd tesl results, the maximum difference beb test and el ¢ readings should be less than 5.4 °F (3 "C), for all theanocouples excapt for tha stack thennocouple

which shiwid be tess than 1 5% absclule emperature om the reference reading and the exil thermocouple which should be kess than 2°F {1 °C) rom the refeisnce reading (EPA
Method 2, Section 6,3 and EPA Melhod 5. Seclions 6.1,1.7.6.1 1.8)
oy wald tex resulls, Ihe manmum difgrence between console and reference barometric pressure readings should be less than 0.1 in, Hg 12.5 mm Hg), (EPA Mathad §, Sachon
B12
TFGr vane fest resu s, the maxirmum Jifference belween console and reference vacuum readings should be kess than 0.3 in, Hg (12.5 mm Hgy

{ =ity Whal 15c above Thermocouple, Baromehic, and Yacuum Sensors were calibraled and audiled in accordance with LIS EPA Methads. CFR 40 Part G0

o vl O, UL
tsedise Suply yngreniment ookt




;needlss Sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex1in. , S & Digital Calipers CD-158PX.
Probe Number wi908152 Relerence No. A22070181
Pitat tube Numb ABR?77 Digital Inclinometer BASELINE
Pitot tube Type S Type 36 Inc. Refersnce No. FEI 12-1057
Valldation method Standard Probe 1 in. and Tempseratute 24.8 Ci3
1/2 in. Sampling Nozzle Baromatri: Pressure 759.8 mm Hy

Sampling Probe Validation with Tune up

BOTTOMVIEW .4 R
: Measura ang Alinment with 172" Sampling Nozzle( 12.7 mm )

'J;h‘

Soprgiorm ! | Measured Standard Range

L, = 1,91 cm. { 1.905 cm, or 3/4 in..)
Ly = 5.00 cm, {5.08 cm. o7 201N, )

TRarma ool
Di=  as6:cm. (38 in. )

SR = .
-1 A 205em.  (2.1D;5A 30
A2Dr = 1087 em. {105P./DrsA $15)

Pitot Tube Valldations and Engles measurement Result
(A : Measure Resull after Maintanance and Adjustabls

Py Size Standard Range
}- - : _u} . ] e o
>‘_<, N
= ._iaz B4 = -2.40° 5 5
. ] B, Size
s a, = GG zt0°
B2 a 098¢ =5
___{. w \ Engles measurement Calculaled Resuit Standard Range
T W= 0.80 ° 0.029 em, W < 0.08cm( 1/32in.}
.......... 2 = Q40° 0014 cm, Z =0.032cm{ 148in.)

2 N
Walidation By: Q-:Aw /5 Appproved By '5"”’“’ Date: ___14Feb24
Ao ST P |, 115, .- N

ssocise Supply eiiment




heed SS Sampling Probe and Pitot Validation

Samplig System Equipment nformation Valibration Canditions and Equipment
Probe Sheat Apex 1., IR Oigital Colpers  cosapx
Probs Number w2001490 Reference Mo. A22070181
Pitot tube Humb ABO96 Digltal Inclinometar BASELINE
Pitot lube Type S Type /6 Inc. Raference No. FEI 12-1057
Validation mathod Standard Probe 1 in. and Temperatute 24.8 °Ce3
142 in_Sampling Nozzle Barometric Pressure 759.8 mm Hg

Sampling Probe Validation with Tune up
Measure and Allnment with 1727 Sampling Nozzle{ 12.7 mm )

o Measurad Standard Range
8, = Tube OO
: Ly = 1.91 cm, { 1.905 cm. or 344 in. )
. L= 4.99 cm. (5.08 cm. or 2.0in. )
T TR
SIDE VIEW : i Dr= 0.952 ¢m. {¥8in. )
. E.:;. HE R = .
: o .S A 2.08 em (21D0v2A s3Dy)
o A2Dr = 1,089 cm, {tO5P./DyzA 515)
Pitat Tube Validations and Engles measurement Result
[z ; pseasure Result afier Maintanance and Adjustable
# Py Size Standard Range
-
- ‘ *
; al a = “130° <10"
N
P4 ‘\! \
| T ul By = 120 ° 5 5°
L. ) -
P, Size
RS
..‘..1 ...... a, = 380° £10°
]'" 2
B> = ign” 55"
_J_ W \ Engles measurement Calkulated Result Standard Range
g W= Gad e 0,015 cm. W o= 008 em ([ 14320n. )
z
/;}L T -— rd 7 = 1i3° 0.040 em Z <0032 em{ 1/8in )
—— :;_/"-F =Y A S v e e —_
~ N %

Can be use 0.84 for Cpls) If 1N typs of lace-cpenng msalgnment show sbove wih nol affect the base line value of Cp($} Solong as slandard range

Validation By; &:“* e 7 Appproved By
7

Date: 14 Fah 24




‘NeediSS  Nozzle Validation

Samplig System Equipment Information Validation Conditions
Console Model XC-572-V Digital Calipers CD-15APX
Console Number A2001003 Reference No A22070181
DGM Model SK25EX Temperatute 24.8 °C+3
DGM Number 00005796 Barometric Pressure 759.8 mm Hg
Validation Data Results
Nozzle 1D Mozzle Diameter Different {Dy+D+Dy}/3
Sizes D, D, D, AD Dava
mm mm mm mm mm mm
NS-5 3.96 3.96 3.96 3.97 0.008 3.963
NS-8 4.77 4.76 4.76 4.77 0.008 4.763
NS-10 7.92 6.35 §.36 6.36 0.006 6.357
NS-11 8.71 8.72 8.72 8.73 0.008 8.723
NS-13 10.31 10.32 10.32 10.31 0.006 10.317
NS-15 11.88 11.88 11.88 11.87 0.008 11.877
NS-17 13.48 13.48 13.47 13.48 0.006 13.477
Where .
D1. D2z, D3 = There difference nozzle diamiters , mm ; diameter must be within 0.025 mm
AND = Maximum difference between any two diameters, must be < 0,100 mm

(D1+D2+D3}-"‘3

u

D avg

?: ), ) \
Validation By: ladZoren, 7\ Appproved By: %‘/V"‘” Date: 14 Feb 24
T
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soNeeqgiss Certificate of Calibration

Mathod 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model #: 00.STACKS.5 Pbar (mm. Hg): ___ 758.5 TC Catibrater Model: ¢ wTR-SH
Serial #: 1837 Humidily {%): 54 Reference #: 091109269

Units:  metric Tamb (*C}): 26.4 Barometer Model. 736930
o Efevation (m): 418 Reference #  EparODIALSPEN
Corr. Pbar {mm. Hg}: 758.3 Pressure Model: 718 30G
Reference #: 95432013
Temperature Display Calibration Data
Reference || Reference Test Thermocouple Calibrations Reference Point
Point’ Temp. Stack Probe Filter Exit Aux Status?
# °C °C C C C ‘C Pass/Foil
1 -18 -17 17 -17 17 -17 PASS
2 as 37 38 37 37 37 PASS
3 a3 93 83 93 93 92 PASS
4 148 149 149 1418 149 119 PASS
5 260 259 258 258 259 259 PASS
8 371 37 371 371 371 37t PASS
7 482 482 482 482 481 481 PASS
8 593 593 593 593 592 592 PASS
9 816 815 815 816 815 815 PASS
10 1038 1038 1037 1037 1037 1038 PASS
PASS

Cwerall Audit Stalus

NIST Reference Thermocouple ID: 12702001
3 Theoretical | DGM Thermocouple Sensor 4
Ref Point Temp. Reading AT,
# *C °C °C
ce Water 1 0.4 1 0.04%
Ambient? 2 26.4 25 0.29%

Maximum? 0.25%
Status PASS

—
tilerrial tempemivee thermacoupe is not audifed o EFA standards, 2nd showd ax be usad 25 an oficial miseace far smoient
1M raiure.

Calibrate By - /.,%w i B Appproved By: %W Date: 9 Apr24

Notes

' Sugaesie, muemnum referenca ponts are 10 (0, 100, 200, 300, 500, 700, 900 1100, 1530, 1300 “F). can tesl for mare,

PO can sl EELIE e MEamiuin QR 2 Peraven igmp and raf -2 readings snould e 1855 than 25.4 <F [£3 *C), for all thermocouples except for the stack termocouple vaieh shoid be
s otz 5% vt wemperare rem Lhe relarence raading and the exil Iheimoecouple which should bae lass than k2°F {£1 °C) rom the reference reading (EPA kielhod 2, Secion 8.2 and EPA
Melhad 5, Sachons 51 1.7-8.11 8i

Do nol change tes call valye, ks malead hatzed on input from Cell HB a1 Ihe lop of This sheet under "Calibealion Condifions”
*insolule terpacatara diffenance ad oiher lofmulas are caloulsied basad on unilinput fram cal CA 3l the top of s shast under “hieter Console Intommalion”

' vand 183 5uils. the maxmum dilterande Jetween tonsoke and raference barometic pressura readings should ba lass than 20 1in, Hy (2 5 mm Hg). (EPS Method 5, Sacion 6.1.2)

* For »3hg rest r2sulls, ine maximum differance bebveen console and reference vacuw rzadings sh

o i RSN IASONE e M3 r!aﬂe:enca between console and relerence vacuum readungs should be less)
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& ymeed|SS Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Model #: BOO-STACKS-5 Phar {mm. Hg}:  7498.5 TC Simulalor Model: CCVTR-5H
Serigl #: 1837 Humidity {%).  54.0 Reference # 0911049268
Unils:  Metric Tamb ("Cy __ 26.4 Baromeler Model: 736930
Type: Corr Pbar (mm. Hgy _ 758.3 Reference #.  EBARODIALSFEN
"English” Dhgital Pressure Calibrator Model: 718 30G

Referonue # /D001

Pressure Gauge / Manometer Calibration Data

Console Vacuum Calibration =
Reference Point [|Reference Vacuum Console Vacuum - eszams-" ; '
# in. Hg n. Hg Pass/Fait
1 -5,0 4.5 PASS
2 -15.0 -14.5 PASS
3 -20.0 -19.5 FPASS
R toronde ol : _aH_Manometer Calibration : __||| Reference Point
e sy & Reference i Posithve (+) Pitot ~ | Negative (-) Pitot I = Status®
# mm H20 mm H20 mm H20 Pass/Fail
1 -200.000 0.0 -200.0 PASS
2! -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -50.000 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 PASS
5] 0.000 0.0 2.0 PASS
¥/ 50.000 50.0 2.0 PASS
g 80.000 §0.0 0.0 PASS
Q 100.000 100.0 0.0 PASS
10 1:30.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
&H Cverall Audit Status PASS
: T AP_Manometer Calibration || Reference Point
 Reference Point Reference Posilive (+) Pitot Negative (-) Pitot __ Status?
# mm H20 mmn H20 mm H20 Pass/Fail
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -30.000 0.0 -30.0 FASS
5 -50.000 0.0 -50.0 PASS
g 0.000 1.0 0.0 FPASS
7 50.000 50.0 0.0 PASS
i) A0.000 20.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PABS
AP Cverall Auail Status PASS
| o 2 To
Calibrate By : i s S Appproved By: 4 Data:; 9 Apr 24

Notes

' Suggestsd, manimum reference poinis s 10 (3, 100, 200, 300, 300, F00, 300, 1100, 1550, 1900 *F]. can lest kor more
*Cor valid est resulls, the maumum diterance cetween temperziure and raference readings shoud b less than 55 4 °F (23 °C) lor all inermecouples eazen] Tor he stack
th=rmycouple which should be less han £1.5% abgolyle jgmparsiure from the rafarence reading and the exit thermocoups which should B2 less than +2°F [£1 *Chlrom 1he relgrance
? Do nal change (his cell value, it is inslead hased on nput from Cell HA a1 tha lop of this shest under "Canbrilion Canditions™
* abgolute temperalure diference and sther lanmulas are calkculsled basad an unit input from cell 8 al 1he oo of his trael under "Meter Console Infarmation”™
FEar walld Il resulls, e M dilfe eoce Libowal unsole and reference harmmelin presso reatmgs should be

® For valid tesl results, the aiference le and reference vacuum reading|
*Far vahd kestiesulls, the difference console and rel vacuum dings should be
| certify that the above Thermocouple Sensors were cabbraled in m‘rﬂ'?ﬂce wath US
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:“3 Qf ﬁeedlSS Console Sensor Audit QA Sheet

Meter Console Information {UUT} Calibration Conditions Reference Devices
Model #  B00-STACKS-5 Pbar (mm. Hg): _ 758.5 TC Simuiator Model: CCVTR-SH
Sarial #: 1837 Humidity {%): 54 Reference #: - 91109269
Units: Metric Amb. Temp. (°C):  26.4 Barometer Model: 369307
Altitude (m): 1.8 Reference # EBARODIALSPEM
Corrected Pbar (mm. Hgk:  758.3 DP Calibrator Model: 718 30G

Reference# 954303

Audit Data
Relérence. || Referance Thermocouple Probe Audi e
Point I Temp. | Sack | Probe | Filter £x1 Aux Relorense Sont Sieis
“C " 'C °C 'C S Pass/Fail
Room 26.4 26 26 26 26 26 PASS
lce Waler | 0.9 1 1 1 1 1 PASS
Console Vacuur Audit
-R°-I‘;w Refarence Vacuuin Conzole Vasium
8 in, Hg in. Hg
1 17.0 16.5

Calibrate By: z%«. o /j Appproved By: W Dale: 9 Apr24

Notes
*For valid tast results, the maximum differenca b ast and [ g5 shoukd be less than 5.4 *F {2 *C), lor 28 thermocoyplas axcept for the atack thermocouple
which should be less 1han 1.5% parature from the rah ding and thi axit thicrmocoupks which should be tess than 2'F (1 °C} fram Lhe reference seading (EPA
Malhod 2. Section 6.3 and ERPA Melhod 5, Sactions 8,1.1,7-6,1.1.6)

*For vatid test resulls, the i dillarence pety console and ic p g3 =hould be less than 0.1 in. Hy (2.5 mm KHy), [EFA Method 5, Seclion

61.2)
Far valid best resuwls, the maximum differsnca bah be and ref -] imgs shauld ba lgss than 0.5 in. Hg (12.5 mm Hg)
1 eartify that Ihe above Thermocoupls, Baromelic, and Vacuum Sensors were calibraded and audited in with US EPA Methods, CFR 40 Part 80
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C yneediSS Sampling Probe and Pitot Validation

Samplig System Equipment Information

Valibration Conditions and Equipment

Probe Shoaat Apex 1in, , 3ft. Digital Calipers
Probe Numb s Reference MNo.
Pitot tube Number Digital Inclinometer
Pitot tube Type Refarence No.
Validation method Temperatule
Barometric Pressure

S Type 348 Inc.
Standard Probe 1 in. and
1/2 in. Sampling Nozzle

BOTTOMVIEW  w— s}

L? : )
'_'_PTJ?]IF;:;_

 Samgling Norzle '(l Ly

Measured

CD-15APX

A22070181

BASELINE

FE{ 12-1057

26.4 °Ce3

758.5 mm Hg

L= 192 cm.

Sampling Probe Validation with Tuneg up
: Measure and Alinment with 1/2" Samphng Nozzle{ 12.7 mm )

Standard Range

{1.905¢m or3/4in )

s L, = 499 am. {508ecm or20in, }
. Dr= 0981 cm. (38in )
: i A= 218 cm. 121 0rsA €3D,)
= Thamecoup B
SICE VIEW Lo \
) ‘\4\ SN AZDr = 4124 cm, {105P,/D; <A £15)
g s - 1].} o -
? Tipe 8 Phot Tubs Pitot Tube Validations and Engles measurement Resuit
: Measure Result after Maintanance ang Adjusiable
Py Size Standard Range
== : 5 - 030 £10°
. 1 1 . = i
/ "“un
/s
. B = 2ant 5 5°
A
LI T -
P, Size
5 _ S, J'-M gz B K-S =10
t_.w(f<.-.......-..‘-.r’..-...-
¢ \ !_._.—- PR o
"—\ by e e &2 BZ = iR 55

Engles measurement

7.
Validation By: 42:;? i / Appproved By: E/V""‘"

Calculated Resull

W = a.40° 0.015 cm

- 1_._2 Z = 1,60 ¢ 0.061 cm

B A, N 5 2 e
e

' h i |
v g e &b-‘ﬁ»'-‘ \"-‘vj m;nui!‘f

Hes Bunsly instrument Co.

Standard Range

W < D.08cm{ 1/32in )

Z <0032¢cm{ 8.

3] b 1y pe o1 lece-opening IMssrgrement show above with not affect the base line value of Cpis) Solong as standard range

Date: S Apr 24
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@ NECTISS Nozzle Validation

$amplig System Equipment Information Validation Conditions
Console Model XC-572.V Digital Calipers CD-15APX
Console Number A1912635 Reference No A22070181
DGM Model SK25EX Temperatute 24.3 °C13
DGM Humber 00006058 Barometric Pressure 759.8 mm Hg
Validation Data Results
Nozzle ID Nozzle Diameter Different {Di+D+D,) /3
Sizes 0, D, 0, AD Davg
mm mm mm rmim mm mm
NS4 3.17 3.18 3.18 3.17 0.006 3.177
NS-7 5.30 5.32 5.32 5.32 0.000 5.320
NS-9 7.13 7.1 7.12 7.12 0.006 7.117
NS-10 7.92 7.95 7.95 7.94 0.006 7.947
NS-12 9.52 9.53 9.52 9.53 0.006 9.527
NS-14 11.09 11.11 11.10 11.11 0.006 11.107
NS-16 12.70 12.70 12.68 12.70 0.012 12.693
Whers :

D1, D2, D3 = There difference nozzle diamiters . mm ; diameter must be within 0.025 mm
AD
0 avg

Maximum difference between any two diameters, must be < 0,100 mm

(Dy+Dy+Dy3/3
Dz TN D3
R
3 +

2

1]

-
v A
Validatian By: ,&:_m 7-) Appproved By e on Date: 9 Apr 24
7
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Neediss Supply Instrument Co., Ltd.
535 Sof Bangkhoe 7 Bongkiae tongkhan Sanghex

ey Neediss

3»36 TRULUIUA T LINIUIUA AR gy Hale

Tcl D’“’ BJ*’ INEG :_’m u?} E:i“;'_" ] 18“: f\‘og;ncidns conT —W—
Vertification Test Report
Instruments Information Page:1/2
Analyzer Type:  Flue Gas Analyser Manufacturer: MRU
Model: Optima? Serial No.: 320779

Calibration Gas information

Standard Gas Mid Range Standard Gas High Range

02 Conc 22 %vol. 02 Conc 10.22 %vol.
Cd/Ex: 343014/lul 24,2025 Cd/Ex:  343018/lan 10,2025 i
CO Conc 99.94 ppm CO Conc 594.5 ppm
NO Conc 99.69 ppm NO Conc 197.2 ppm
NOX Conc 99.76 ppm NOX Conc 197.2 ppm
502 Conc 100.5 ppm $02 Conc 200.9 ppm |
€02 Conc 8.054 % 02 Cone 16.02 % ;
Cd/Ex: ED5716/May 16,2030 Cd/Ex:  ND7514/Jun 21,2030
i
Environment: Temperature 25.8 °C Humidity: 47 %RH ?
502 calibration test I,
Set point Std.gas Bef, ore Adj Aﬂ't er Adj Difference | % error ,L
ippm) Reading{ppm) Reading(ppm} i
Low/Zero 0.0 g v 0.0 0.0 |
Mid 100.5 92 100 -0.5 -0.5 t
Hight 200.9 194 201 0.1 0.0
|
NO calibration test !
Set point Std.gas Bef.ore Adj Aft.er Ad) Difference | % error
{ppm) Reading{ppm) Reading(ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 9969 a0 100 0.3 0.3
Hight i57.2 182 200 28 1.4
NOX calibration test E
Setpoint | 0838 Before Adj After Adj Difference | % error ;
{ppm) Reading({ppm} Reading{ppm) !
Low/Zero 0.0 0 0 0.0 0.0 |
Mid 99.76 91 100 0.2 0.2 [
Hight 197.2 190 200 2.8 1.4 t
f
CO2 calibration test ‘
Set point std.gas Be‘.l"ore Adj Aﬁer Adj Difference % error I
(ppm) Reading{ppm} Reading(ppm) i
Low/Zero | 0.0 0 0 0.0 0.0 ¢
Mid 8.054 9.05 8.07 3
Hight 16.0 17.68 1597
F Y=Yt L
!‘ ?1 Voner? ":‘,w__‘_. 1.-._ ,,.f EPPTSD. L

This report not be o rnhllh_u greepr mlull mrzhom the wntﬂ,u appPro

www.needi$s.com
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. ,25 ee IS Neediss Supply Instrument Co., Litd.

SR ARLL LA T QY BIERA LAAGTIAR OEINKY 15150 %36 Soe Bongichoe 7 Bangkine Bangkinos Bongkok

by s .'_-?.-'1_'. R A 5'"__.‘::.'_ (9 '-\%" B S :‘L__:_uj _".3 [EREETH E N I o
Ven‘:ficat:on Test Report
Instruments Information Page:2/2
Analyzer Type:  Flue Gas Analyser Manufacturer: MRU
Model: Optima7 Serial No.: 320779
Calibration Gas information
Standard Gas Mid Range Standard Gas High Range
02 Conc 2.2 %avol, 02 Cone 10.22 %vol.
Cd/Ex: 343014/Iul 24,2025 CdfEx: 343018/Jan 10,2025
€O Conc 99.54 ppm €0 Cong¢ 594.5 opm
NO Conc 99.69 ppm NQ Conc 197.2 ppm
NOX Conc 99.76 ppm NOX Conc 197.2 ppm
502 Conc 100.5 ppm 502 Conc 200.9 pPpm
€02 Conc 3.054 % €02 Conc 16.02 %
Cd/Ex: EDS716/May 16,2030 Cd/Ex; ND7514/Jun 21,2030
Environment: Temperature 25.8 °C Humidity: 47 %RH

CO calibration test

Set point Std.gas Bef.ore Adj Afr‘eer‘} Difference % error
{ppm) Reading{ppm} Reading{ppm)
Low/Zera 0.0 0 a 0.0 0.0
Mid 99.94 101 95 -0.9 -0.9
Hight 594.5 607 601 6.5 11

02 calibration test

. Std.gas Before Adj After Adf .
Set point i . Difference % arror
{ppm) Reading(ppm) Reading{ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 2.2 2.2 2.2 0.0 0.0
Hight 10.22 10.21 10.21 c.0 -0.1
Note
Technical Data Calibration results.:Calibration reading response discrepancy
02 parameter + 0.2 Vol-% at Range 0-21 vol-%
CO2 parameter *+ 0.3 Vol-% at Range 0-CO2 Max

CO parameter + 5 % at Range 0-500

NO parameter t 5% at Range 0-100
NO2 parameter + 5 % at Range 0-100,
S02 parameter + 5 % at Range 0-200

26 Feb 24

Calibrate By : @%“ 7> Approve By :
7

H -
g " STy g g
g”;;“ B m, 5 n.._)
'@“B}’ § et 1 e ey

This report not be reproduced gxee pinfull vz‘rthu,. <
F P ediog Shusly

jneediss.com

ii

ly Instruiment Co., Lid.

St e b S R i e A




Wy g,
SWAE
LR ]

CA [ iilae“\:’“:/ A
ek
<t L 3

A -

- . . “44;;?: \"“\‘\ : i W S
Calibratech Co.,L(d. NSE B me 7 ks
77106-7 tvtoo 2. Sukhaprachasan 3 Ral., Rangpood, Pakkred. Nonthabuei §1120 CALIBRATION 0030
Tell2) 964-6211 Fax (023 Y64-51 55, c-imaiil : calibratech. caliyahoo.com. valibratech .caizcihotmail.com

Certificate of Calibration

Certificate No. : 67-200060-1 Page : 1of2

Submitted by : Envilab Co., Lid.
540, 540/]1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer :  Sartorins Model . SECURA125-18
Serial No. : 0034606552 1D No. 1+ ELABBALANCEN0S
Capacity : 120 ¢ Resolution : 0.0001 g

Environment : On site calibration was carricd out al the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature : (20010207 "C
Relative Humidity : (56210 60.3) %
Alir Pressure 1013.0 mbar

Date of Received : 20 February 2024

Date of Calibration : 20 February 2024

Date of Issue : 21 February 2024

Calibrated by : Satja Sangkhum

Calibration Method : In-houwse method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instroments : This cerlification is traccable 1o the international System of Unils

Standard Weights

1D Ng. Cert. No. Due Date Traceability
I2261-E2624 C02232088 08 Nov 2024 National Institnie of Metrology {Thailand), INIMT)

{ Surachai Promihong )

Laboralory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than i full except with the prior wriiten opproval of the Galibratech Co.,Ltd. ,5.5 4

SAL-FO031-03



CAE

Calibratech Co.,Ltd.
106-7 Moo 2, Suklupruchasan 3 Rd., Bangpood, Mfakkred. Nonihiabug 11120
Tel{021 964-6211 Fax (02) 964-3155, e-mal - valibratech. cal@fvalion com, calibruech colg@hoimail.com

Certificate of Calibration

Certificate No. 1 67-200060-1 Page : 2 0f2

Result of Calibration : Without Adjustment

UUC Condition As-Received ;  Clood

Departure of indication from nomina) value

Noeminal Value Correction Uncertainty
(g} (g) 1 (@
0.1 0.0000 0.00011
0.5 0.0000 0.00011

| 0.0000 0.00011
2 0.0000 0.00011
5 3.0000 0.00011
o 0.0000 0.0001)
20 0.0000 0.00013
50 0.000 ¢ 0.00014
100 0.0001 0.00020
120 0.0000 0.00038

This result of calibration was found accurate as shown on dale and place of calibration onfy.
This reported uncertainly of measurement was based on a slandard uncertainty muliplied by a coverage Factor k = 2.00

providing a level of conlidence of approximately 95%

Cecentric error Load test : 20 g
A 1] C D E
0.0061 0.0001 0.0000 00000 0.0000 ¢

Repeatability Load west : 100 g

Stdev. : 0.00004 g

-olo -

;1%
z

B

B A L-F0031-03



CAL

Calibratech Co.,Ltd. -
FA06-7 Meo 2. Sukbaprachasan 3 Rd., Bongpood, Pakkred, Nonthaburi 11128 ’
Teliv2) 964-62 1 Fax.(02) #64-5155, ¢-mail : culibralech. cal@gyahuo.com, calibratech _caliBhotmail.com

Certificate of Calibration

Wy &
NEC-TISI-TIStTH2%
CALIBRATION 0030

Certificate No, : 67-410025-1 Page : 1 of 2

Submitted by ; Envilab Ca., Ltd,
540. 340/1 Soi Bangkhae 7, Bangkhae, Bangkol 10160

Equipment : Digital Thermo-Hygrometer
Manufacturer : Jedto Model| : HTC-I
Range Temperature @ N/A ﬂC Resolution : 0.} "C
Range Humidity : N/A %R.H. Resolution : 1 %R.H.
Serial No. PONPES5852094 IDNo. © ELABTMIITCI0003
Environment : Ambient Temperature : (23 +2) "C
Relative Humidity (50 + 15) %
Date of Received : 20 February 2024

Date of Calibration : 22 Februavy 2024
Date of Issue : 22 February 2024

Calibrated by : Chortip Samehusri

Calibration Method : This instrumeni was calibrated by In-house mcthod comparison lechnique CAL-M4013

by compared with standard probe sensor humidity/tetnperature into humi dity/lemperature chamber.

Reference Standard lnstruments : This certification is iraceable to the International Sysient of Units

Digital ndicator with Standard Probe Termp&Hum

1D No. Cert No. Due Date Traceability
400034 & 400035 SG-H-00020/67 035 Jul 2024 Success Gateway Co,, Lid.. Acerediied by TIS! Calibration No 0268
/ / i
Approved by .
{ Surachai Promthong )
Laborutory Manager
I'he Uncertainties are for a confidence probability of approximatety 95% EI’!!EE]

This cerilicate may not be reproduced othg’j- than in ful).except-with the prior written approval of the Calibratech Co.,Lid, :gﬁ

CAL-F0031-03



CAL

Calibratech Co.,Ltd.

7067 Mow 2, Sukhapmctncan 3 R, Bangpood, Pakkred, Nonilabuor
Tel.(02) 904-621 | 1"1.002) 964-31 55, e-mnil ; culibrtech_cabidyalion.com. calibracels caiighatmail.com

Certificate of Calibration

Certificate No, :

UUC Condition As~Received : CGood

67-410025-1

Result of Calibration :  Wilhout Adjusiment

Function : Temperature measurement

Reference Humidity (@ 50 %R.H.

EID

Page : 2 of 2

Standard Temperalure UUC Reading Correetion Uncerlainty
(°c) ¢ (' (+°C)
24.98 250 .0 0.46
Result of Calibration ;  Without Adjusiment
Function : Humidily measurement
Reference Temperature @ 25 °‘c
Standard Humidity UUC Reading Correction Uncertainty
{%R.H.) {%R.11.) (%R .H.) {+%R.H)
50.03 50 ] 2.2

Remark
UULC = Unit Under Calibration

This result of calibration was Jound accurate as shown on dale and place of calibration only.

This reported unceriainty of measurement was based on a standard unceitainly muliplied by a coverage factor k =2,

providing a level of confidence of approximately 95%

L AL-F0031-03




Agilent
CrossLab

Fram Insight ro Cuicome

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

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

Delivered by highly trained and certified service engineers using genuine Agilent paris and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

H
Revigion: A.02, Issued 27 January 2022 AL TS -
Dogument Nurnber: 68014-90075 Page Aot I "":...‘.‘" Agllent
® Agilent Technalogies, Inc, 2027 o



Agllent
Agilent 5100, 5110 Preventive Maintenance Checklist ro S S La b

From Insight 1o Outcoms

Introduction

Customer Information

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

» Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

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

s If a system requires the use of extra or special procedures and/or parls for the mairntenance
service, then these must be ordered separately and charged as a repair, which may incur
additionat costs.

o For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

KT
Revision: A.02, Issued: 21 January 2022 “oP -
Document Number: G8014-90075 Page 2, of 1 et Agl |e nt
© Agilent Technokgies, Inc. 2022 R . *



Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

From Insight to Qutcome

Important Customer Web Links

« Toaccess Agilent University, visit hitp//www.agilent.com/crosslab/university/ to learn about
training options, which incfude onling, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

+ Toaccess the Agilent Rasource Center web page, visit hiips://www.agilent.com/en-
us/agilentresources. The following information topics are available:

»  Sample Prep and Containment
+  Chemical Standards

+  Analysis

*  Service and Support

= Application Workflows

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

e Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channet at https://www youlube.com/userfagilent

+« Meed to place a service call? Flexible Repair Options | Agilent

Revision: A02, Issued: 21 January 2022
Docurnent Nurnber: G8014-50075 Page. of ¥
® Agilent Technelogies, Inc. 2022




Agilent
Agilent 100, 5110 Prevenlive Maintenance Checklist C 'OSS L& b

Fram Insighi 1o Qutcome

Service Engineer’s Responsibilities

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

e Only select those pages that relate to the system or module heing serviced.
o Comnplete ernpty fields with the relevant information.
» Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v™.

¢ Check “Service not applicable” check boxes to indicate services/tasks not defivered, as
appropriate.

o Complete the Preventive Maintenance services in the most logical order refevant to the
individual system service in the order of the tasks listed.

o Complete the Service Review section together with the customner.
» Complete the fields for page numbers at the foot of each selected page

e Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

o Ask the customer to sign the Service Verification section including the customer’s and your
signature.

Revision: .02, Issued: 27 Janwary 2022
Docurment Number: G8014-00075 Paget of 34
@ Agilent Technologies, Inc. 2022 -~

»

i Agilent

s
l....



Agilent 5100, 3110 Preventive Maintenance Checklist

Instrument Maintenance

System Information

Agilent
CrossLab

From Insight to Dutcome

[0 Check this box if an instrument configuration report is attached instead of completing the

table.

Instrument System Name and 1D

]

Instrument System Site and Location

HWO NN LY - OES
Fawlae Co ﬂfgmﬂ '\m‘\\e(}

List System Component Product Numbers

List the Serial Numbers of each Component

& gl

1 Goaoe @

W yraaseny

2. G 240 8 AU 43 Yo

O O Y V1o 05015

4

5.

6.

7.

8

9.

ICP-OES Conﬂguration;ble Circle the type or write in the type if ohther

Nebulizer Type | OneNeb | Conikal | Other

Spray Chamber " CyclOnic_Single Pass | CycmﬁfZGE?ass‘ jdtﬁe.r

Torch o RadialT‘q I_jual View) Other -
_;o—rc?l';p;— | ( One pi&?é DSemi Demountable IFJJy Eérr.c.;ur;tahie l Othér
7;];(;'[0( }J.i;:meter - 2. 4mm | 1_8m§ .Ib" 1;mrr_1 i 0.8mm (Sihér -

mector Material (Quartz) ceramic (other

Revision: A.02, Issued: 21 Janpuary 2022
Docurment Number: G8014-90075
@ Agilent Technologies, Inc, 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklst Cro SS La b

From Insight 1e Outcoma

Preparation

Er Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check systern for required installation of components and implementation of Service Notes

Check for required firmware/sofiware updates and verify with customers if they would like
them installed.

For HF application systerns, if standard sample introduction system was not installed, ask the
customer to install it. 2:%

Ask the customer to remaove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-OES.

8. 0 EEEEE

H
L]
a®e
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Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

From Insight te Qutcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance

Bf Run instrument Performance test.
Record results in Instrument Perforrmance Test Resulis Table — Pre-PM.

Clean and inspect ICP-OES system

Look for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord far excessive wear or damage.

Perform a general internal inspection of the systern for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-0OES Status Results Table.
Replace the polychromator purge filter.

GEE G B.EE

Replace the radial pre-optics window
E/ Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications,

IZf Replace air inlet dust filter.
0 Replace high capacity air inlet dust filter element if instailed. ¥ } f
Remove and clean instrument water inlet filter.

Agilent Water Recirculator

O Service not applicable
@ Drain cooling fluict and remove any particles from the chiller reservoir
@ Remove, clean and reinstall water inlet metal mesh fitter if
E{ Re fill with Agilent Cool Clear cooling fluid.

E( Clean the cooling system Air filter and the condenser.

oot
Revision. A.02, lssued. 21 January 2022 e%’ =
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

Fram Insight te Quicome

SPS 3 Auto Sampler

d Service not applicable

Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

Using customer's racks and the Agilent software move the sample probe te the 4 outermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

(M

SPS 4 Auto sampler

[0 Service not applicable

i Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

Bf Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner,

Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors.

IZ(Pump Tubing Replacement. Replace peristaltic pump tubing. Replace ali tubing that goes ) A
from the rinse station to the pump and from the pump to the waste/rinse boltlesowrs,\\:) c‘mx,\Le,é | passeo

Test using customer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. Ifnot use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

E(Service not applicable

Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including autosampler tubing for kinks
Check high flow purnp for signs of leaks

ogaogoaq

.
.

N
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Agilent 5100, 5110 Preventive Maintenance Checklist C rO S S La b

From Insight 10 Duicomo

ICP-OES adjustment

lﬂ/ Check position of Zn peak, adjust if required.

Check Argon Ratio, adjust to specified value if required.
IZf Perform Detector Calibration.
@ Perform Instrument Calibration.

Record Post-PM instrument performance

Eﬁ’ Run Instrument Perfermance test.
Ij Racard results in Instrument Performance Test Results Table - Post PM,
For systems using ICP Expert version 7.3 and above, run the following Instrument tests

] Subsystem Communications Test
& Air Flow
Water Flow
@, Gas Flows
ﬁ RF Generator
Camera Test
ﬁ Optics Test
IJ Nebulizer Test

m/ Record the result in the Instrument Test Results Table

how
Revision: A.02, Issued: 21 January 2022 *s%a’ -
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Agilent
Agilent 5100, 5110 Preventive Mainienance Checklist C rOSS La b

From {nsight to Outeaing

Restore Instrument
00 For HF applications, ask the customer to reinstail their sample introduction system. ¥ 10
# Leave systemin an idle state: on and purging.

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

Service Review

IZ{ Attach available reports/printouts of all tests to this documentation.
Record the Preventive Maintenance service activity in the customer's records/logbook.

ﬁ Record the PM event in the Smart Alerts logbook, if applicable.

IZ, Update/reset instrument maintenance counters as appropriate,
Affix the PM sticker to the system or instrurment logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.

IZ( Review this service, parts replaced, and test results obtained with the customer.

& If the instrument firmware was updated, record the details of the change in the Service
Engineer’s Comments box. Systerns in a compliant environment may need additional
documentation.

Complete the Signature Page with both Service Engineer and Customer signatures.

Agilent

Revision: 402, Issued: 21 January 2022 3
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From Insight 10 Cwtcome

Test Results

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
Mn 257.610 nm SRER A085,3 AGVAD .Y AVIV Y 2670, %
Al396.152 nm SBR 4,0 G, B % 5 293
K 766.491 nm SBR 9.7 R A ) 3.6

* Axial result is not applicable for G8016AA, G8012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrurent Test Result
Subsystem Communications Test o rr) 4% o
Air Flow - ?FJ 3
Water Flow ?E} o5

Gas Flows T‘) 54

RF Generator 1 TR
Camera Test ?‘3“
Optics Test i"‘j 5%
Nebulizer test

Revision: A,02, Issued: 21 January 2022 . °,;.°
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From Insight ta Dulcame

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On

Mains Voltage 2. 3 VAC 2\, amA VAC
Mains Current ¢ O%72 A O- 0% A
Instrurnent Temperature 13.5 °C YERY °C
RF Air Flow (sensor speed) AN G Hz 49.0 Hz
Plasma Exhaust Temperature No measurerment 56. 4 °C
Water Flow Qscillator Mo measorernent AL DA L/min
Water Flow Detector ALOH L/min 206 L/rnin
Water Inlet Termnperature A 4 °C %Y °C
Polychromator Temperature 9.0 G 5560 *C
CCD Temperature _; - 3,:\‘ % C -39 & °C
Thermal Stabilizer e _ A5.0 'C 35.0 °C
Argon Supply Pressure CMaAY kPa 500.32 kPa
Purge Gas Supply Pressure*1 ' RIS kPa S5 43 kPa
Option Gas Supply Pressure*) - kPa — kPa
Nebulizer Flowy No measuremnent 0.0 L/min
Nebulizer Back Pressure Mo measurement 2 43,0 kPa
Plasma Gas Flow -; No measurement W. g L/rmin
Auxiliary Gas Flow No measurement 4 00 L/min
RF Power No measurement M5 4 W
RF Supply Current Mo rmeasurement

RF Supply Voltage No measurernent

*1 If option installed

Revision: AQZ, lssued: 21 January 2022 L
Docurnent Number: G§014-90075 Fage il of 14
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Agilent 5100, 5110 Preventlive Maintenance Checklist

Consumed PM Parts

Auilent
CrossLab

Fram Insight to Qutcome

[Part Description

Axial Pre-Optic Windaow
Radial Pre-Oplic Window
Agilent Cool Clear Coolant Fluid

Purge Gas Filter

Airinlet filler

High Capacily Air Filter

Rotor seal for 67 port valve for AVS6/7
Rotor seal for 4 port valve for AVS4

Rinse solution 1o rinse station 2,.5mm id x
m

Barb connecior 2. 5mm-1.5mm 1D

PVC waste tubing,8mm od x Smm id, 2m

Additional Parts may be required from engineer's stock:

X axis drive bell
7 awis drive bell

Peristaltic purnp tubing, PYC SolvaFlex, 3
bridged,

Consumed Parts Reference

Part Number

Product or Model# Quantity
where used consumed

G8010-68014

G8010-68015

5799-0037

G8010-60136
GBC00-68002
G8010-60189
G8494-60002
(G8493-60002

GB410-80123

G8410-80124
G8410-50122

5410047500
5410047400

3710049000

GBO10A, G8O11A,
GBO14A/GR015A 1

All A

Agilent Water
Recirculator

All
All

[ -

Optional —
G8491A/G8495 —
G84I3A —

SPS4 —_

SPS4 —
SPS4 —_

SP33 =
SPS3 s

SP34

(Purchased by customer, not included as part of PM)

1 Section Not Applicable.

{Part Description

Revision A 02, Issued: 21 January 2022
Document Number (38014-90075
© Agilenk Technoicgies. Inc 2022

Product or Model# Quantity
Part Number where used consumed
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Agilent 5100, 53110 Preventive Mainienance Checklist C rO S S La b

From Insight to Dutcome

Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the customer, please write in this box.

Service Verification

Service Request Number; Date Service Completed:
68996124656 51 M 2025
Serwce Engmeer Name Customer Name?
oo O. LN
Serwce gineer Signatu Customer Signature:
Ronywpeosa é fwn
Total nurrtber of pages in this document:

VA

Revision: A.02, lssued: 21 January 2022 . . " "
Document Number: G8014-00075 Pagelfrof Yo g 3o A gl lent
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Report Summary

Instrument Model Agilent 5100/5110 VDV ICP-OES
Instrument 1D G8011A/G8015A

Instrument Serial Number MY17490002

Software Version 7.4.0.10280

Firmware Version 3562

Tested By Kanyakorn S.

Test Started On 513112023 12:22:01 PM

Test Completed On 5/31/2023 12:26:21 PM

Result Summary

Subsystem Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Subsystem Communications Test Pass
Optics Test Pass
Radial Axial
Intensity 3397602 2923418
Wavelength  {737.212 737.212

Page 1 of 4



Resolution Test

Element Wavelength

N (174.213 nm)

As (188.980 nm)
C (193.027 nm)

Mo (202.032 nm)
Cr (206.158 nm)
Zn (213.857 nm)
Pb (220.353 nm)
Co (228.615 nm)
Ba (230.424 nm)
Mn (257.610 nm)
Mn (260.568 nm)
Cr (267.716 nm)
Cu (324.754 nm)
Cu (327.395 nm)
Sr (338.071 nm)

Ba (455.403 nm)
Sr (460.733 nm)

Ba (493.408 nm)
Ba (614.171 nm)
Ar (675.283 nm)

K (766.491 nm)

i Specification
£9.40
= 8.20

i< 11.50
<8.20
£13.40
£8.70
£9.50
£17.20
=9.40
£13.30
<20.30
=11.00
< 25.00
< 14.20
= 33.50
=£44.00
£36.00
< 36.00
£42.00
£74.00

< 80.00

Width
16.72
16.49
8.01
6.43
8.50
7.16
7.51

11.32
7.80
l9.78

13.88

9.09

YT

12.41
24.27

3407

12256
2779
27.97
62.41
65.95

Pass

Page 2 of 4



Sensitivity Test

Radial

Element Wavelength

As (188.980 nm)
Se (196.026 nm)

Zn (213.857 nm)

Pb (220.353 nm)
Mn (257.610 nm)
Al (396.152 nm)
Ba (493.408 nm)
K {766.491 nm)

Axial

Elemen"l.Wavelérlglh

As (188.980 nm)
Se (196.026 nm)

Zn (206.200 nm)

Zn (213.857 nm)
Cd (214.439 nm)

Pb (220.353 nm)
Mn (257.610 nm)
Cr(267.716 nm)
Cu (324.754 nm) '

Al (396.152 nm)
Ba (493.408 nm)
K (766.491 nm)

Specification
= 46.0
=41.0

> 1421.0

= 46.0

= 3518.0

> 3.4

= 34.0
e

' Speificalion
22080

2 159.0
22340

= 1743.0

|z 4227.0
23200
= 10625.0
12 1048.0

> 19.0
2 6.0

= 60.0
=240

Method

‘SRBR

SRBR
SRER
SRER
SRER
SBR
SBR
SBR

Melhud
SRBR

‘5RBR

SRBR
SRBR
SRBR
SRBR
SRBR
SRBR
SBR
SBR
SBR
SBR

Ratio
108.0
110.2
2348.2
98.7
10768.1
8.5
111.9
a7

Raliu
267.6
284.6
4954
6129.9
16998.9
4164
39073.2
5986.5
77.1
257
2939
83.6

 Pass

Standard
934.0
1159.4
23561.0
1075.1
218704.5
40909.0
1396218.4
108989.7

Standard
31343
4158.5
1165.9
92298.3
483827
6520.1
1331904.8
203686.5
389900.7
268775.7
8244793.3
3030541 1

Page 3 of4

Blank

19076.8

‘Blank

194.0

64.8
93.6
99.8
98.0
411.0
4325.8
12367.4

126.3

55
2256
8.1
2284
1159.9
1144.7
4991.6
10073.7
27957.8
35817.8




Precision Test E Pass
Radial

Element Wavelength Specification  Measured
Value % RSD

As {188.980 nm) <2.60 0.75
Se (196.026 nm) <2.60 0.69
Zn (213.857 nm) <1.50 0.27
Pb (220.353 nm) <260 1.06
Mn (257.610 nm) <1.50 0.30
Al (396.152 nm) =1.50 0.27
Ba (493.408 nm) $1.50 0.99
K (766.491 nm) =1.50 0.25
Axial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) < 1.50 0.54
Se (196.026 nm) <1.50 0.48
Zn (206.200 nm) < 1.50 1.06
Zn {213.857 nm) £ 1.50 0.48
Cd (214.439 nm) <1.5Q 0.33
Pb (220.353 nm) <1.50 0.37
Mn (257.610 nm) £1.50 0.77
Cr (267.716 nm) £1.50 0.62
Cu (324.754 nm) <1.50 0.45
Al (396.152 nm) = 1.50 0.45
Ba (493.408 nm) <1.50 0.80
K (766.491 nm) < 1.50 0.91
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ngeport Summary

j Instrument Model

i Instrument |D

! Instrument Serial Number
1

I Software Version
Firmware Version
| Tested By

Test Started On

| Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES

G8011A/G8015A
MY17490002

7.4.0.10280

3562

Kanyakorn S.
5/31/2023 12:34:17 PM

5/31/2023 12:46:55 PM

: Subsysterm Communications Test

Air Fiow Test
I Water Flow Test

(Gas Flows Test

| RF Generator Test
Camera Test

. Optics Test

Advanced Valve System Test

Resolution Test
' Sensitivity Test

Precision Test

Subsystem Communications Test

Air Flow Test

30% Air Flow (relative
speed)

12.00

Water Flow Test

RF Water Flow(L/min)

1.45

75% Air Flow (relative
speed)

18.00

Pass
Pass

Pass
Pass

Pass

Pass
Skipped
Skipped

Skipped

Skipped
Skipped

Pass

Pass

Pass

Camera Water Flow Water Inlet Temperature

(L/rmin) i(°C)
1.06 <16.78

Page 1 of 2




Gas Flows Test Pass

Nebulizer Actual Flow Back Auxiliary Actual Flow Back
Target Flow Pressure Target Flow Pressure
0.70 0.7 280.77 2.00 2.00 93.84
Makeup %Actual Flow  Back Plasma Actual Flow  Back
:Target Flow Pressure Target Flow i Pressure
2.00 1.99 95.26 .18.00 17.94 2327
RF Generator Test Pass

.RF Power Supply Test Passed
‘RF Power Supply (V) 147.418

RF Oscillator Test Passed

RF Oscillator Frequency 25.961

{MHZz)

Work Coil Current (A) 45,326

RF Power Supply Current (A) 2.000
Camera Test Pass

{Integration Time  Standard Deviation  Status
_ {ms)

Electronic Offset Test 1000 5120 Passed

Array Test 5 0.015 Passed
Linearity Test 0.122 Passed

Page 2 of 2



TSP High Volume Sampler Calibration

Verification Report No.
$02400035-E009 -TSP 01

0O PM ;] Onsite
Site: TaTAunse
UTM : N 1450918 E 7360359 Date: 24 Aug 24
Sampler: ETSP#26 Technical: PANLOP PROMMEE
Recorder: EVFCDPRO2TCO13 Approval, Wisan Ritthikamon
CONDITIONS
Baromelric Prass. (hPa): 9971 Corrected Pressure (mm Hg): 747.9
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Average Press. (hPa): 978.0 Corrected Avg.Press. {mm Hg): 733.6
Average Temp. (deg C): 32.0 Average Temp. (deg K): 305.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, In¢ Qstd Slope: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Serial#: 5411 Date Cerlified: 9 Feb 2024
CALIBRATIONS
Plate or HzO Qstd | IC LINEAR
Test# {in) {m3/min} {chart) {corrected) REGRESSION
1 13.40 1.796 56.0 55.09 Slope = 260630
2 11.20 1643 52.0 51.16 Intercept = 8.2479
3 §.40 1.425 46.0 4525 Corr. coeff.= 09999
4 6.70 1.274 42.0 41,32
5 3.80 0.962 34.0 33.45 # of Observations: 5
e — T s - - Range of Chart 38
i at1.1- 1.7 m3/min.| 53
we
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¥
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H
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"-'"-" Il‘.‘ DF_ "-f:: B - _'l\: P _l ;; o |
= Tra raport shall nod e -;p_m:x_ea azcepl infull, valhgad the wiillen apgeoval of Envilab Co Lid
E WWW' BV|t65tl n g * GO m e s MLJ':vﬁT.‘rlrrln!-ltﬁl ERaR T ELT S CIEER RN ] o b /:l:';;cl.l‘r',ﬁﬂy LRt d Lk




TSP High Volume Sampler Calibration

Verification Report No.
S02400035-E009 -TSP 02

Chan Recardes

W

4

naq

or

P 4] Onsite
Site: USLIUTUNIVLEY
UTM : N 1448651 E 7231798 Date: 24 Aug 24
Sampler: ETSP#30 Technical: PANLOP PROMMEE
Recorder: ECRDE016339505 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. {(hPa): 993.3 Caoarrected Pressure {mm Hg). 745.0
Temperature {(deg C): 32.0 Temperature (deg K). 305.0
Average Press, (hPa): 979.0 Corrected Avg.Press. (mm Hg): 734.3
Average Temp. {deg C): 32.0 Average Temp. (deg K): 305.0
CALIBRATION ORIFICE
Brand- Tisch Environmental, Inc Qstd Slope: 2.02024
Model: TE-50254 Qstd Intercepl: -0.02667
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd [ IC LIMEAR
Test # {in) (m3fmin) (chart) (coracted) REGRESSION
1 13.00 1.760 56.0 54.81 Slope = 32,2628
2 11.40 1.649 520 50.89 Intercepl = -2.4841
3 8.80 1.450 44.0 43.06 Corr. coeff = 0.9979
4 6.20 1.219 38.0 37.19
5 3.50 0.919 28.0 27.40 # of Observations” 5
= P — Range of Chan 34
' at 1.1-1.7 m3/min 53

This repod shall nol be reproduced wrcepl nlull, wahaul [he whillan approval of Enwlat Co Lid
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[ PM10 High Volume Sampler Calibration

Verification Report No,
S02400035-E009 PM 01

L PM [¥ Onsite

Siter ¥aruwiuwga

UTM : N 1450918 E 736059

Dale:

Sampler: EPM10§27

Technical:

Recorder: EVFCDPRO2TCO14

24 Aug 24

PANLOP PROMMEE

Approval:

Wisan Rilthikamon

CONDITIONS

Barometric Press. (hPa): 997.1
Temperature (deg C): 30.0
Average Press. {hPa): §78.0

Average Temp. (deg C): 32.0

Corrected Pressure {mm Hg):
Temperature {deg KX
Corrected Avg.Press. (mm Hg):
Average Temp. (deg K\

7479
303.0
7336
305.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Qstd Slope: 1.2654
Model: TE-S025A Qstd Intercept: -0.01667
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or Hz0 Qa 1 IC LINEAR
Test # {im) {m3fmin) {chart) (comected) REGRESSION
1 13.60 1.868 52.0 33.10 Slope = 14,8356
2 11.20 1.697 43.0 30.55 Intercept =  5.1004
3 8.60 1.488 42.0 26.73 Corr. coeff.= 09963
4 6.80 1.325 38.0 24.19 SFR = 1.101
5 3.20 0.913 30.0 19.10 S55P = 3368
# of Observations: 5
- - Range of Chart 32
at SFR #10% 36
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400035-E009 -PM 02

— PM = Onsite
Site: uiiuuuynndog
UTM: N 1448651 € 731798 Date: 24 Aug 24
Sampler: EPM10#31 Technical: PANLOP PROMMEE
Recorder: ECRDS016449812 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa). 993.3 Corrected Pressure {(mm Hg): 745.0
Temperature {deg C). 32.0 Temperature {deg K): 305.0
Average Press. (hPa). 979.0 Corrected Avg.Press. (mm Hg): 734.3
Average Temp. (deg C): 32.0 Average Temp. (deg K): 305.0
CALIBERATION ORIFICE
Brand: Tisch Environmental, Inc Qslid Slope: 1.2654
Model: TE-50254 Qstd Intercept: -0.01667
Serial#: 5411 Drate Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa I IC LINEAR
Test # {in} {m3/min} {chart) {corrected) REGRESSION
1 12.00 1.765 54.0 34.55 Slope = 19.3033
2 10.60 1.659 500 31.99 Intercept = 0.2098
3 §.20 1.461 44 0 28.15 Corr. coeff= 0.9892
4 6.50 1.302 4040 25.59 SFR= 1.114
5 320 0.818 28.0 17.92 SGFP= 3393
# of Observations: 5
I E— = Range of Charl| 31
at SFR 10% 36
o
i Ll
|
[& s
| 10
|
I
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RECALIBRATION
DUE DATE:

February B, 2025

Calibration Certification Information
Cal. Date:  February 9, 2024 Rootsmeter S/N: 438320 Ta: 295 °K
Operator:  Jim Tisch Pa: 749.0 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 5411
Vol. Init Vo, Final Avol. ATime Ap AH
Run {m3) {m3} {m3) {min} {mm Hg) {in H20)
1 1 2 1 1.3950 3.2 2.00
2 3 4 1 0.9840 6.4 4.00
3 5 6 1 0.8790 7.9 5.00
4 7 8 1 0.8430 8.3 5.50
S 9 10 1 0.6940 12.7 8.00
Data Tabulation
Pa \/ Tstd ) """""
vstd Qstd 1/ bH( Pstd )( Ta Qa af AH(Ta/Pa)
{m3) {x-axis) (y-axis} Va {x-axis) {y-axis}
0.9914 0.7106 14111 0.8957 0.7138 0.8875
0.9871 1.0032 19956 0.9915 1.0076 1.2551
0.9851 1.1207 2.2312 0.9895 1.1257 1.4033
0.9839 11672 2.3401 0.9883 1.1723 1.4718
0.9787 1.4103 2.8222 0.9830 1.4165 1.7750
m= 2.02024 m= 1.26504
QSTD b= 20.02667 QA b= -0.01677
r= 0.99993 r= 0.99993
Calculations
Vstd=|Avol{{Pa-AP)/Pstd)(Tstd/Ta) Vas=|AVol{Pa-4P)/Pa)
Qstd={Vstd/ATime Qa=|Va/ATime
For subseguent flow rate calculations:
. Pa Tstd -
Qstd= 1/m((JﬁH( potd )( T ))b) Qa= 1/m <<J)3Hi Ta/Pa D-b)
Standard Conditions
Tstd: 298.15 °g RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
&H: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP romismeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

‘isch Environmental, Inc.
A5 South Miami Avenue
fillage of Cleves, OH 45002

www.Tisch-env.com
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-56708001
Calibrated Date: 1-Aug-24

PM O oOnsite
Instruments Information Page:1/2
Analyzer Type: SOZ2 Analyzer Manufacturer API
Model: 100U SiN: ESOAI100U0056
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NQOx Conc 45.50 PFM
SiN: 792 NQ Conc 45.50 PPM
ZEROQ AIR Genearator ZAG7001 502 Cong 45.59 PPM
SIN: 6844 CO Conc 4500 FPM
Expire Date; Mar 31,2026 EBDO160267
Environment: Temperature__ 261 “C Humidity,_ 65 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
{ppb) {ppb) (ppb} {ppb) {ppb}
Before] 0.0 1.7 1.7 400.0 408.7 1.1
After| 00 0.5 05 _ 400.0 403.0 04
Single Point Calibration Chart
500 -
. 400 _ R S
[ )
(=X
& 300+
o |
-_‘c-‘ |
! 200 + .
£ |
100
0 x~
0

Reference (ppb)
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-56708001
Calibrated Date: 1-Aug-24
PM U Onsite

Page:2/2

Test Function Value Morminal range Unit Before After Note
Date 1-Aug-24
Tirve 8:30
Range 50 - 20000 PPB s0 | s00
Stabillty (Zero Gas) <02 ' " pPB o4 02
Sample Flow 650 (+1- 50) cefmin 666 T ee2
PMT Detector 0 - 5000 my 43 28.2
Norm PMT Detector Ho-so00 ' o 14 C 343
peiriei S e e |
e s L - LI —z
RCELL TEMP 50 (+/- 1) Dreegee C T % | so
BOX TEMP 2090 | Dreegee c 328 351
PMT TEMP 7 () Dreegee C 83 a3
UV lamp 10004900 mv s 351
Lamp Ratio lz0120 % 87.4  g74
STR. Light (Zero Gas) T PPB ' 385 T ags
Dark PMT - (-50) - (+200) ' mv 276 27.6

(50} - (+200) mv 36 BY'S
SAMP PRES 20-30 contant IN-Hg-A 269 273
Electric TestfOptic Test
PMT Volts 2000 (+/- 500) mv 2010 2006
SOZ Cone 1000 (+/- 250) PPB T 1008 1003
802 Slope : 1(+-03) - 1054 T 1053
502 Offset <250 mv 947 90.4
Slability al Zero < 0.2 PPB a.1 0.1
Stability al Span <2 ppb @ 400 ppb PPB 04 0.2
Gas Test Response
Zero Gas (0.00 PPB) o] ppb 1.7 0.5
Span Gas (400 PPB ) 400 ppb 408.7 4020 + 5% of Range

Calibrate By : i Approve By : %’
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Aug-24 Date: 1-Aug-24
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S0O2 Analyzer Verification Test Report

Calibration Report No.: AP-56708002
Calibrated Date: 1-Aug-24

Pm U Onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: T100

Manufacturer AP

S/N: ESOAIT10002033

Calibration System

_ Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 4550 PPM
S/N: 792 NQ Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
SiN: 644 CQ Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 261 °C Humidity: _ 65  %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift
{ppb) {ppb} {ppb) {ppb} {ppb}
Before 0.0 3.8 3.8 400.0 391.2 1.4
 After 0.0 0.6 0.6 400.0 403.0 0.4
Single Point Calibration Chart
500
400 F (s LI H o
=
[=1
8 300 ¢
£
x
100 -
0 b

TE S repert il noT be ragraduced Brnent afL &
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-56708002
Calibrated Date: 1-Aug-24

P O Onsite

Page:2/2
Test Function Value Norminat range Unit Before After Note
Dale 1-Aug-24
Time 1310
Range ' 50 - 20000 PPB 500 500
Stability (Zero Gas) < 0.2 PPB 0.6 02
Sample Flow o 650 (+- 50) ' ecfmin 663 T ese
PMT Detector 0-5000 ' mv 36.5 Y g
Nowm PMT Detaclor 0-5000 . M1 e
HvPS 400-900 constant v 719 648
ocPs ' o 2500 (+- 200) -y . :
RCELL TEMP B 50 (+- 1) Dreages C 50 T 50
BOX TEMP 2040 Dreeget C 34.1 w7y
pMT TEMP ........ V- .? .(_'_.;_1) e 80 o 8.0 =
UV lamp - 10004900 ' mv 4034.0 40340
Lamp Ralio 20120 o 114.0 114.0
STR. Light (Zero Gas) <100 PPE 29 29 .
Dark PMT - (-50) - (+200) my 447 247
Dark lamp (-50) - (+200) my 5.1 59
SAMP PRES 20-30 confant IN-Hg-A 281 278
Electric Test/Optic Test
PMT Volis 2000 (+- 500) v 2004 2020
SO2 Conc ' 1000 (+1- 250) PPE 1002 1010
SO2 Slope ' 1(+-03) . 0.920 © 0.866
S02 Offset ' <250 mv 65 1301
Stabilily at Zero <0.2 " PrB 0.1 0.1
Stability al Span < 2 ppb @ 400 ppb PPB 0.6 0.2
Gas Test Responsse
Zero Gas (0.00 PPBE} O pab A5 0.8
Span Gas {400 PPB } 400 ppb 391.2 4030 + 5% of Range
Calibrate By : M Approve By : %.:
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Aug-24 Date: 1-Aug-24

e —
i) Lo g
%‘ Eﬁm}ﬁ ﬁ{:;,yp ‘!':\»,”

LT SRTL SO e danroghoe! ey oenT e L LT L T e T D e L e DIBE B ey InsiumcnT Co Lt

Lo pasmm e




NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6708001 Page:1/1
Calibrated Date: 1-Aug-24
pm O onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: T200 SIN: ENOQAITZ20003573
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SiIN: 792 NQ Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 802 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0180267
Environment: Temperature_25.5 °C Humidity,__ 62  %RH
Calibration Check ( Before adjust )
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
{ppb) (ppb) {ppR) (ppb) {ppb) Dnift%
NO 2.0 00 20 3953 400.0 06
NO, 1.1 00 11 27 0.0 0.3
NOx 31 0.G 3.1 398.0 400.0 0.3
Calibration Check ( After adjust )
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
{ppb}) (ppb) (ppb) {ppb) (pipb) Drift%
NO 02 0.0 0.2 400.0 400.0 0.0
NO, 0.2 0.0 0.2 1.0 0.0 0.1
NOx 04 0.0 0.4 401.0 400.0 0.1
Single Point Calibration Chart
450
5 400 -
= 350 4
=4
= 300 ---
2 250 4
o
. 200 -
= 150 +—
g 100

50 13.

NOQ Reference Value (ppb)
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6708001 Page:1/1
Calibrated Date: 1-Aug-24
O .
[ PM Onsite
Page:2/2
Test Function Value Norminal range Unit Before After Note
Dale 1-Aug-24
Time 9:25
Range 0.04 - 500.00 PPB PPB 500 500
Stabilily {Zero Gas) < 0.2 PPB 0.5 02
Sample Fiow 500+)- 50 cofmin 491 485
Qzone Flow 60-80 ccfmin BQ 80
PMT Delector 0-5000 my 85.0 25.0
AZERQ -20-150 my 94.1 146
HVPS 400-900 conslani Y 734 734
DCPS 2500 +f- 200 myv - -
RCELL TEMP 50+4- 1 " Dreegee C 50 50
BOX TEMP 20-35 Dreegee G 347 336
PMT TEMP 7 +-1 Dreegee C 7.0 7.0
1ZS TEMP 50+~ 4 Dreegee C - -
MOLY Temp 31545 Dresgee C 314.0 314.0
RCEL FPRES 4-10 conlant IN-Hg-A 5.0 5.0
SAMFP PRES 20-30 contant IN-Hg-A 28.8 27.9
NO Slope 1+-03 1.135 1.197
Nox Slope 1+-03 1.280 1.114
NG Offsel -t0 lo + 150 my 0.8 -3.6
NOx Offses =10 to + 150 my -2.6 8.1
Span and Cal Values
Zero Value NO o ppb 2.0 0.2
NOx 0 ppb 31 0.4
Span Value NO 400 ppPb 395.3 400.0
NOx 400 ppb 398.0 401.0

Calibrate By:

Date:

" Sirirat Poonlak

1-Aug-24

Approve By :

G

Sarawut Keawsrinual
1-Aug-24
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6708002
Calibrated Date; 1-Aug-24

PM = Onsite

Instruments Information

Page: 11

Analyzer Type: NO/NO2/NOx Anglyzer Manufacturer AP
Model: 2004 S/N: ENOAI200EQ1170
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EBO160267
Environment: Temperature_ 256 °C Humidity:_ 65 %RH
Calibration Check ( Before adjust )
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) {(ppb) {ppDb) (ppb) (ppb) Drift%
NO 30 0.0 30 389.0 400.0 13
NO, 0.5 00 0.5 7.0 00 0.9
NOx 3.5 0.0 3.5 396.0 400.0 -0.5
Calibration Check ( After adjust )
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) {ppb) {ppb} (ppb}) {(ppb) Drift%
NO 0.3 0.0 0.3 400.0 401.0 -0.1
NO, 0.0 0.0 0.0 1.0 0.0 -0.1
NOx 03 0.0 03 401.0 403.0 -0.2
Single Point Calibration Chart 1
450 - !
) 400 - |
b LN
i
= 200
z 150 oo
g o —
50 -
i}

MO Reference Value (ppb)
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-NE708002 Page:1/1
Calibrated Date: 1-Aug-24
.
PM O Onsite
Page:2/2
Test Function Value Norminal range Unit Before After Note
Date 1-Aug-24
Time 10:10
Range 0.00 - 500.00 PPB PFB 500 500
Stability (Zero Gas) < 0.2 PFB c.4 0.2
Sample Flow 500+{- 50 scfmin 482 494
Ozone Flow 60-90 cefmin 74 77
PMT Detector 0-5000 my 51 26
AZERO -20-150 my 533 333
HVPS 400-900 constani v 821 g21
DCPS 2500 +- 200 my 2556 2556
RCELL TEMP 50+/- 1 Dreegee © 50 50
BOX TEMP 20-39 Dreegee C 302 32.8
PMT TEMP 7 +-1 Dicegee C 7.5 7.5
125 TEMP 50+/- 4 Dreegee C - -
MOLY Temp M5 +-5 Dreegee C 315.0 145
RCEL PRES 4-10 contanl IN-Hg-A, 8.8 8.8
SAMP PRES 20-30 conlant IN-Hg-A 30.2 31.8
NO Slope 1+-03 0.820 0.822
Nox Slope 1+/-03 0.854 0.858
NO Offset -10 to + 150 my 17.8 178
NOx Offset -10 to + 150 my 5.0 5.0
Span and Cal Values
Zero Value NO 0 ppb 3.0 0.3
NOx 0 epb 35 0.3
Span Value NC 400 ppb 389.0 400.0
MOx 400 ppb 396.0 401.0

Calibrate By: (ﬂ

Sinrat Poonlak

Date:

1-Aug-24

Approve By :

e

Sarawut Keawsrinual

1-Aug-24
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Airgas Specialty Gases
Alrgas USA LLC
6141 Kaston Road

Rirgas

an Air Liquide company Plumsteadville, PA 18949
Adrgas.com
CERTIFICATE OF ANALYSIS

Grade of Product: EPA PROTOCOL STANDARD
Customer: BANGKOK INDUSTRIAL

GAS COLTD
Part Number: EO4NI9IE15A00V3 Reference Number: 160-402685487-1
Cylinder Number: EBD160267 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12023 Valve Cullet: 660
Gas Code: CO,NO,NOX,S02,BALN Certification Date: Mar 31, 2023

Expiration Date: Mar 31, 2028
e

Caertification performed in accordance with “EPA Traceability Prolocol for Assay and Cevlification of Gasecus Calitralion Standards (May 2012)" documenl EPA
600/R-12/531, using lhe assay procedures listed. Analyticel Methodology does nol require correction for analytical inederence. This cylinder has a total analytical
uncertainty as slated below with a confidence level of 95%. There are no significant impurilies which affect ihe use of th:s calibration mixlure. All concentralions are on 3
mele/mole basis unless olherwise nolted. The results relate only to the iterns tested, The report shall not be reproduced exzepl in full wihout approval of the taboratory. Do
Nol Use This Cylinder below 100 psig, i.e. 0.7 megapascals

ANALYTICAL RESVUIT.TS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45,00 PPM 46.50 PPM G1 +- 1.4% MIST Traceable 0342472023, 0313142023
NITRIC OXIDE 45,00 PFM 46.50 PPM G1 +/- 1.4% NIST Traceable 0372412023, 0331/2023
SULFUR DIOXIDE 45.00 PFM 45.59 PPM G1 +/- 1.0% NIST Traceahle 03{24/2023, 033112023
CARBON MONOXIDE 4500 PPM 4507 PPM G1 +/- 1.4% NIST Traceahle 032472023
MITRCGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 2106807-22 CCT0OBOB7 48.41 PPM NITRIC OXIDENITROGEN V- 1.2% Sep 21, 2025
PRM 12395 DBBYB60 9.91 PPM NITROGEN DIOXIDE/AIR +- 2 0% Feb 22, 2022
GMIS 1242068689104 CC322509 4.326 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 21, 2025
NTRM 160610-01 CC473196 49.02 PPM SULFUR DIOXIDE/NITROGEN - DB% Mar 22 2028
GMIS 072120228109 EBO141209 50.08 PPM SULFUR DIOXIDE/NITRCOGEN - 1.0% Dec 21, 2026
cO 220608 CC744768 2501 8 PP CARBON MONOXIDE/MITROGEM +{-0.5% Sep 30, 2028
The SRM, NTRM, PRM, or RGM noted above is only in referance to the GMIS used in the assay and nol parl of lhe unalyss ¥
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KDSTS NDIR War 07 2023
Micolet iS50 FTIR AUP2010245 NO FTIR Mar (9, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Mar 23, 2023
Nicolet 1SS0 FTIR AUP2010245 S02 FTIR Mar 16, 2023

Triad Data Available Upon Request
NOTES:Gross Weighl: 27.8 Kg

Net Weight: 4.8 Kg
PO# 5223001123

U8 Yl

Approved fcn‘F Release




THAT! METEOROLOGICAL  DEPARTIIENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
Calibration Certificate

Issued by : Calibration & Test Section ;| Metecrological Instruments Bureau

Date of Issue 6 April, 2024 Certification No, 170/24
Page : 1 of 6

Object : Lﬁ%«&ﬁ‘ammqﬁmqqﬁﬂu%m

Manufacturer : DYACON

Type ! Data Logger MS-100

Serial No. 130150 iD No. : EWSDCMS1200150

Customer : ENVILAB Co.Ltd.

540,540/1 Soi Bangkhae 7, Bangkhae, Bangkhae,
Bangkok 10160, Thaland.

Calibration Condition : Temperature 25.1 @

C  Barometric Pressure 1008.7 hPa
NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanameter Theodor Fried:chs FCO14 Serial No. 9310119 : HOOK GAGE NO 1425
M.L3S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemomeler Mode! DA-650-3TV (sensor TR-80AH)
Serial Number 110730029 {sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Thecdor Friedrich - Dry No.8390/94 Wet No. 8389794

: Thermoschneider No.9188 - testo. testo 645 Serial No, 02848057

/f. A ,‘ 1% p -“:‘\
STANDARD BAROMETER : Digital Be;rWaisala Type PTB220 NO,.\ %1%200%“51 o i
Calibrated by : Nglmmfﬁ& Sigpd - .._r’EAﬁthoris_ed Signata"
e [ . e 4

Mr, Watcharapol Subwat M. Pisood Ifromsut

Mechanical Engincer



THA! METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Wind Speed & Wind Direction Mode] WSD-1 F Certification No, 170/24

6 April, 2024 Serial No. 1224 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
misee inches H20 | inches H20 | tTV/sec misec m/sec
1.00 = = = 1.0 0.00
3.02 - e S 29 0.12
500 . - - 50 0.00
7.04 - - - 7.0 0.04
9.02 = = - 5.0 0.02
11.01 = - = 11,0 0.01
13.01 = Z = 12.9 0.11
15.01 - - = 15.0 0.01
17.02 = = 5 17.0 0.02
20.02 - = - 200 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 N
180 180
270 ,2f| 2

ki i N
£ r: Y ) -.\ !',:". i R
Calibrated by : NC—T\[}%‘;}O‘\ Calibration & Test Section

i
Mr. Waichazapol Subwat Meteorologics

Mechanical Engincer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensar Presure Model TPH-1 C

Setial No. 6275 Certification No. 170/24
6 April, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Corraction

Prassure Pressure

1009.59 10091 0.49
1000.45 1009.0 0.45
101010 1009.8 0.50
1010.94 1010.5 0.44
1011.46 1011.0 0.46
1011.84 1011.5 0.34
1012.08 1011.6 0.46
1313.04 1012.6 C.44
1013.18 1012.7 0.48
1012.89 104124 0.49
1013.20 1012.8 040
1013.44 1013.0 0.44
1013.81 10134 0.41
1014.19 1013.8 0.59
1015.96 10155 (.46
1016.23 1015.7 0.53
1015.64 1015.2 0.44
101523 10147 0.53
1012.87 1012.3 0.57
1013.63 1131 0.53

Average _ 04‘?“ o3
Calibrated by : ]"bh@ij o Dy =, \\

Mr. Watcharapol Subwat falibr’atifm & Test Section . \

Mechanical Engineer to




THAT METEFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Temperature Model TPH-1 C Certification No. 170724

6 April, 2024 Serial No, 6275 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c 'c e
456 45.6 0.0
301 30.1 0.0
15.4 155 -01

Calibrated by : H@'\ AR TS
g\w‘»ﬁ / . )
C'nlibrniionv& Test Section \

Mr, Watcharapol Subwat

L1

| o A
Mcécm‘q]ogic:ni Instruments Bureaun
Lo

Mechanical Engineer \ <\




THAT METEORCLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Humidity Model TPH-1 C Certification No. 170/24
6 Apnl, 2024 Serial No. 6275 Page : 5 of 6

Standard Relative Humidity Sensor Reading

Huridity Reading ~ Correction

% R.H. % R.H. % R.H.
85.2 82,5 27
62.4 80.2 2.2
41.5 40.1 1.4

Calibrated by : H S P
@%To 7 . _ N,
C:}Iibmii'pu' & ‘T'est Section

Mr. Watcharapol Subwat Mctcigmla_gical Instruments Burean

Mechanical Engineer X vl




Date of Issue 6 April, 2024 Certification No. 170/24
Page: 60f6

TuFuses

wilafenliuivesuTeed1 inseiady Bife Davis Instruments 111U TIPPING
BUCKET Product No. #7852 Mfg. Code. EWSDCMS1200150 %0135 gouhoumtiindy
1Y VLAI999 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.

71082 navawns 0 11914 fagadesmmswaziBonve uniesiio (0.2 mm./TIP)
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Verification Test Report

] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Onsite UTM : N 1448430 E 733987

24 August 2024
usuasuiiinsamseuiale (N4)
Sound Level Meter

PULSAR

44

1914

Temperature 32 °C  Humidity 73 %RH

Acousiic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075

Date of Calibration : 10 Apr 2024

Report No.:
802400035-E009 -SLM 01

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) {dB) {dB} (dB)
93.72 93.80 0.08 93.72

Cali

Ap

This report shall not be reprodined except mlulwithout the writte
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Verification Test Report

[] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400035-E009 -5LM 02

Onsite UTM : N 1448839 E 733739

24 August 2024

whasuHlasemssuiaasiuan (NS)
Sound Level Meter

PULSAR

44

1974

Temperature 32 °C Humidity 73 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration ; 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB} {dB) {dB)
93.72 93.70 -0.02 93.72
C
I'his repon shall not be reproduced except infull.without the wr

i}
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Verification Test Report

Report No.:
S02400035-E009 -SLM 03
(] PM Onsite UTM : N 1449162 E 733913

Calibrated Date: 24 August 2024

Site : VLB TAsINsEUiAMTE (N2)
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model. 44
Serial : 1862

Environment: Temperature 32 °C Humidity 73 %RH

Reference Standard: acoustic Calibrator Class 1 Modet 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration ;: 10 Apr 2024

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB}) (dB) {dB)
93.72 93.90 0.18 93.72

This report shall not be reproduced excepl infullawithout th

a1
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Verification Test Report

Report No.:
S02400035-E009 -SLM 04
[J PM Onsite UTM : N 1448872 E 733293

Calibrated Date: 24 August 2024

Site : VinasnHilasensewiresiuaan (N3)
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1860

Environment: Temperature 32 °C Humidity 73 %RH

Reference Standard: acoustic Calibrator Class 1 Model 4230,Brusl&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
{dB) (dB) {dB) (dB)
93.72 94.00 0.28 93.72

This report shall not be reproduced except infullwilliout the

B R TR ET wmuquqmmu
FE-MNT-01-22 Rev.01
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Verification Test Report

] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400035-E009 -5LM 05

[v] Onsite UTM: N 1448635 E 731784

24 August 2024

U uaugy (ntndidog)
Sound Level Meter
PULSAR

44

2122

Temperature 32 °C Humidity 73 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) {dB)
93.72 94.10 0.38 93.72

This report shall not be reproduced except infullwithoul the

=
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i NEC-LISI 115 17025
I73-TISTR CAUIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Reguest No. 21-67/0391 MTC Neo. EEL. BP, 30/0467

CALIBRATION CERTIFICATE

Submitted by : Envilab Co.,Ltd.
Address : 540, 540/1 Seci Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160,
Calibrated at * Electrical and Electronic Standards Laboratory, Indusirial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Calibrator Temperature $(23+3)°C
Manulacturer : Bruel & Kjaer Relative Humidity  : (50 + 15) %

Madel 14230 Ambient Pressure 5 (101,325 + 1.500) kPa
Serial No. 11351075

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

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

3. Programmable Attenuator Tamagawa TPA-303A SN OF 2214,

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insent voltage technique.

This instrument has been calibrated against standards mainlained at Cleetrical and Electronic Standards
Laboratory (EEL), which are traceable to the Intemational System of Units through the National Institute of
Metrology (Thailand),

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

Date of Receipl LG Apr. 2024
Date of Calibration : 10 Apr. 2024 4

The results relate enly to the items tested/calibraceg ¢ value arwned.
Adverising the Repont/Certificate and publicity of the results except in full are prohilited urles wntten peimission = oblaired from the governor of TISTR.

FM.BLMTC,002 Rev.5

Head Office Office/lLaboratory Office

35 Mu 3 Jambon khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tsmbon Bangpoomai, Avphoe Muan Ssmugpesan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Chargwal Pathumlhzni 12120, Thailand Changwat Samutprakan 10280, Thzdand Earrtkok 10700, Thailand

Tel, (88 0 2577 9036 Tel, {66) 0 2323 1672-80 ext, 115, 134 teu 166} O 2576 1121-30 ext, 5219, 5225, 5217
Fax, (606) 0 2577 9009 (66} 08 3219 2410 6] OF 1882 £827

E-rnail ; mic@tistrarth Welisite s vmowe e - o0




iy NSC-TISITIS 17025
I7TISTR CALIBRATION D37

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0391 MTC No. EEL. BP. 30/0467
The reported expanded uncertainty is based upon a standard uncertainty mulliplied by a coverage
factor k = 2, providing a level of contidence ol approximately 95%.
Nominal Qutputl of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic Qutput in dB re 20Pa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.72 -0.28 +0.10 10.40dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
172 inch Bruel&Kjaer 4180 9949 -5.1 +1.5 +1.0%
3. Tota) Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjacr 41 80 1.25 + 0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressurc correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :

™=
L e i _'.
yEBE :
e
m 't
e .

(Mr. Weerachal Decchaiyae)

I ISTR
Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Cenire

Date of Calibration EO Apr. 2024

Date of Issue 11 Apr. 2024

End ol Cerlilicate

The rosults relate anly 1 the tems tested/c
Advertising the Report/ACertilicate and publicity of the reqslis exceptm full me crohibit

Fi.BLMTC.002 Rev.5

Office
196 Phahonyothin Road, Ladyao, Chatuchak,
Bangkok 10900, Thailand

Head Cffice
35 Mu 3 Tarnbon Khlong Ha, Amphoe Khlong Luane.
Changwat Pathurmnthani 12120, Thailand

Office/Laboratory
aed 170 2 Tambon Bangpooma, Amphoe Muang Sarmutprakan,
Chan et Sanmulirakan 10280 Thailand

Tel, (66) 0 2577 9035 Tet f2 00 2323 0 0780 1115, 116 Tel. {66) C 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) O 2577 2009 {r +08 3216 9400 {66) 0B 1889 6827
Lran nteg@le! o th Webste | www tislr.orth




Verification Test Report

Report No.:
S02400035-E009 -PU 01

Calibrated Date: 29-Aug-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or 1D No. 0235
Environment: Temperature 25 °C  Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Jate of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

{ml/min) (ml/min) {ml/min)

1 200.3

200.6

200.0 200.3
199.8

200

L5 T I SN R O B

200.8

Ihis report shall not be reproduced excepl inful Lwithout the writien ay

www.evitesting.com s
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Verification Test Report

Report No.:
S02400035-E00Y -PU 02

Calibrated Date: 29-Aug-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 0236
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Jate of Calibration : 17 july 2024

Result of Test
Reference Flow Test No. Reading Average
{(ml/min) {ml/min} (ml/min)
1 200.4
2 200.7
200 3 200.0 200.6
4 201.2
5 200.8

This reponi shall not be reproduced except infutl.withoul the writte,

Ureannld 010272566 B www.evitesting.com s G R - \ANT-01-23 Rev.02




Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:

Model:

Serial or 1D No.

Environment:

Reference Standard:

29-Aug-24

Air Sampling Pump
Gilhian

HEFS-113A

3346

Temperature 25 °C  Humidity 60 %RH

Primary Flow Calibrator Model Defender 510, MESALABS

Serial No. 200368

Jate of Calibration :

17 july 2024

Report No.:
502400035-E009 -PU 03

Result of Test

Reference Flow

(ml/min)

Test No.

Reading

(ml/min)

Average

{ml/min}

200

200.4

201.2

200.1

200.3

LT I SN B U B

2005

200.5

This report shall not be reproduced excepl infullwithout the written
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Verification Test Report

Report No.:
S0O24000535-E004 -PU U4

Calibrated Date: 29-Aug-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-3
Serial or ID Neo. 5449
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Jate of Calibration = 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) {ml/min)

1 2000.1

2000.9

1999.7 20004
2000.7

2000

h | e | W | B

2000.6

This report shall not be reproduced except infull avithout the writt
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Verification Test Report

Report Ne.:
$02400035-E009 -PU 053

Calibrated Date: 29-Aug-24

Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5

Serial or ID No. 5445

Envirenment: Temperature 25 °C  Humidity 60 %%RH

Reference Standard: Primary Flow Calibrator Model Defender 510. MESALABS

Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)

1 2000.8

2 20009

2000 3 2001.2 2000.5
4 1909.§
5 1999.9
This report shall not be reproduced except infull.withaut the writien

Uszniale nuomssa!
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Verification Test Report

Calibrated Date: 29-Aug-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-3
Serial or ID No. 5446

Eavironment: Temperatwre 23 °C Humidity 60 %RH

Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS

Senal No. 200363

Date of Calibration :

17 july 2024

Report No.:
S02400035-E009 -PU 06

Result of Test

Reference Flow Test No.

{ml/min)

Reading

(ml/min)

Average

(ml/min)

500.6

500.7

500

500.2

| oW oMo

500.1

499.9

500.3

This report shabl ot be reprodoced except infullawvithoul the wrile

Ysznl¥oroz 2560 8 WWW.viT26Ling.com
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Verification Test Report

Report No.:
S02400035-E009 -PU 07

Calibrated Date: 29-Aug-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or 1D No. 5447
Environment: Temperature 25 °C  Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test
Reference Flow Test No. Reading Average
(ml/min) {ml/min) {ml/min}
1 499.8
2 499.9
500 3 500.2 500.0
4 500.0
5 500.2

This report shall not be reproduced except infullwithout the writie

+ FE-MNT-01-23 Rev.02
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Verification Test Report

Report No.:
$02400035-E009 -PU 08

Calibrated Date: 25-Auvg-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID Ne. 5448
Environment: Temperature 25 °C  Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Jate of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

{ml/min) {ml/min) {ml/min)

1 200.2

199.9

200 200.2 2002

200.1

h| | 2] M

200.7

This report shall not be reproduced except infull.withuut the wrine

E-MNT-01-23 Rev, 02

Usnand 01/0212566 WWW.@V]tS@tiHQ Cofn  EEmEE




Verification Test Report

Report No.:
S02400035-E009 -PU (v

Calibrated Date: 29-Aug-24
Equipment: A Sampling Pump
Manufacturer: Gillian
Model: HFS-1[3A
Serial or ID No. 0510
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration : 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (m!/min)

1000.3

1000.7

1000 1001.2 1000.8

10013

th | Is ] | ko

1000.5

This repont shall not be reproduced except infull.without the writte,
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Verification Test Report

Calibrated Date: 29-Aug-24

Equipment: Air Sampling Pump

Manufacturer: Gillian

Model: HFS-113A

Serial or ID No. 0133

Environment: Temperature 25 °C  Humidity 60 %RH

Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS

Scrial Ne. 200368
Jate of Calibration: 17 july 2024

Report No.:
S02400035-E009 -PU 10

Result of Test

Reference Flow

{ml/min)

Test No. Reading

{ml/min)

Average

{mi/min)

1000

1 1000.5

1000.3

1000.2

1001.4

| B W]

1000.6

1000.6

This report shall not be reproduced except infull.without the wrin
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Verification Test Report

Report No.:
S02400035-E00Y -PU 01

Calibrated Date: 29-Aug-24
Equipment: Air Sampling Pump
Manufacturer: SKC
Model: AirCheck 52
Serial or ID No. 5608
Environment: Temperature 25 "C Humidin 60 *%RH
Reference Standard: Primary Flow Calibrator Modcl Defender 510, MESALABS

Serial No. 200368
Date of Calibration : 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) {ml/min) {ml/min)

1 1700.4
1700.6
1700.2 1700.4
1699.3
1700.3

1700

| | W | RS

This report shall not be reproduced except inlullas nhout the wain
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Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:
Model:

Serial or ID No.
Environment:

Reference Standard:

Report No.:
S5U2400035-E009 -PU (02

29-Aug-24

Alr Sampling Pump

SKC

AirCheck 52

9267

Temperature 253 °C  Humidity 60 %RH

Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368

Jate of Calibration : 17 july 2024

Result of Test

Reference Flow Test No. Reading Average
(ml/min) {ml/min}) (ml/min)
] 1700.5
2 1760.4
1700 E 1700.1 1700.3
4 1699.8
3 1700.5

This report shall nea by reprodiced except inlull.without the weritt

Ursmrlf o) 2250 B WAV EV[TESTING.COM — — R E-MNT-01-23 Rev.02




Verification Test Report

Report No.:
S02400035-E009 -PU 03

Calibrated Date: 29-Aug-24
Equipment: Air Sampling Pump
Manufacturer: SKC
Model: AirCheck 52
Serial or ID No. 8201
Environment: Temperature 25 °C  Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration : 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

{(ml/min) (ml/min) {mi/min)

1 200.1
200.4

200 200.7 2004

200.2

LS T I N [ R

2004

This report shall not be reproduced excepr infullwithout the wrinen
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Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:
Model:

Serial or ID No.
Environment:

Reference Standard:

29-Aug-24

Air Sampling Pump

AP BUCK
LP-5
5426

Temperature

Serial No. 200368

25 °C  Humidity
Primary Flow Calibrator Mode] Defender 510, MESALABS

00 %RH

Report No.:

SOZ2400035-E00Y -PU 04

Jate of Calibration: 17 july 2024
Result of Test

Reference Flow Test No. Reading Average
{ml/min) (ml/min) {ml/min}

1 200.3

2 200.5

200 3 200.6 200.6
4 200.5
5 2009

This report shall not be reproduced except infull.withow the writt
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S
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Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:
Model:

Serial or 1D No.
Environment:

Reference Standard;

29-Aug-24

Air Sampling Pump
AP BUCK

LP-5

5427

Tempesature

Primary Flow Calibrator Model Defender 510, MESALABS

Serial No. 200368

75 °C Humidity 60 %RH

Report No.:

S02400035-E009 -PU 05

Date of Calibration: 17 july 2024
Result of Test

Reference Flow Test No. Reading Average
(ml/min) (ml/min) {ml/min)

1 200.1

2 200.8

200 3 200.9 200.3
4 199.9
5 199.8

This report shall not be reprotluced excepl infullwithout the writ

szl orozases B Www.evitesting.com B
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Verification Test Report

Calibrated Date: 29-Aug-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No, 5428

Environment: Temperature 25 *C  Humidity

Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS

Serial No. 200368

60 %RH

Report No.:
502400035-E00% -PU {6

Jate of Calibration : 17 july 2024
Result of Test

Reference Flow Test No. Reading Average
(ml/min) (ml/min) (m)/min)

1 200.4

2 199.6

200 3 1999 200.1
4 200.1
5 200.5

This report shall not be reproduced except infull.withow the wri

Uismad 01 022566 ot W-GVIT’65U”@ .com
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Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:
Model:

Serial or ID No.
Environment:

Reference Standard;:

29-Aug-24

Air Sampling Pump
AP BUCK

LP-5

5429

Temperature 25 °C

Primary Flow Calibrator Model Defender 510, MESALABS

Serial No. 200368

Humidity 60 %RH

Report No.:
S02400035-E009 -PU (7

Jate of Calibration : L7 jnly 2024
Result of Test

Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)

1 2004

2 200.5

200 3 200.9 200.8
4 201.2
5 200.8
This report shall not be reproduced except iniullwthear the wy

dsermid orznses 2 Www.evitesting.com
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Verification Test Report

Calibrated Date:
Equipment:
Manufacturenr:

Model:

Serial or 1D No.

Environment:

Reference Standard:

Report No.:
S0O2400035-E009 -PU 03

29-Aug-24

Alr Sampling Pump

AP BUCK

LP-5

5430

Temperature 25 °C Humidity 60 %RH

Primary Flow Calibrator Model Defender 510, MESALABS
Senal No. 200363

Jatc of Cabbration : 17 july 2024

Result of Test
Reference Flow Test No. Reading Average
{m¥/min) {m1/min) (ml/min}
] 200.3
2 200.4
200 3 2007 200.4
- 2007
5 200.1

his repuir <hall non be reproduced escepl infulLwithout the writtel

b
Wiemiald ot 022566 =
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Verification Test Report

Report No.:
$02400035-E009 -PU 09

Calibrated Date: 29-Aug-24
Egquipment: Air Sampling Pump
Manufacturer: SKC
Model: AirCheck 52
Serial or ID No. INO8
Environment: Temnperature 25 °C  Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS

Serial No. 200368
Date of Calibration : 17 july 2024

Result of Test

Relerence Flow Test No. Reading Average

(ml/min} {ml/min) (ml/min)

1 1000.4

1000.6

1000 1000.2 1000.4

999.9

| B W] R

1000.8

This report shall not be reproduced except infull.sithout the writ
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Verification Test Report

Report No.:
502400035-E009 -PU |0

Calibrated Date: 29-Aug-24
Equipment: Air Sampling Pump
Manufacturer: SKC
Model: AirCheck 52
Serial or ID No. 1N13
Environment: Temperature 25 *C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS

Serial No. 200368
Jate of Calibration = 7 july 2024

Result of Test
Reference Flow Test No. Reading Average
(ml/min} (ml/min) (m)/min)
1 1000.5
2 1000.4
1000 3 1000.1 1000.3
4 1000.0
5 1000.7

This report shall net be reproguced except infullwithout the wrin

Pssmeld o1 02 256 B Www.evitesting.com E




) So=rie
V. N MIRACLE INTERNATIONAL TECHNOLOGY CO..LTD PSRN
). ‘g N 214 Bapgwaek Rd. Bangpai Banpkae Bangkok 10160 ;ﬁ’:\‘f\“: i
[ RN Tel:0-2865-4647-8 Fax: 0-2865-4649 Wepi/fwuwmit.in.th Dy A :
et e NSC-TISKTIS 17025
CALIBRATION M5
» § »

CALIBRATION CERTIFICATE

Certificate No. : L202407194-000(
Date Issued ;: 18-Jul-24

Customer : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, Thailand 10160

Equipment : Bios Flow Calibrator
Manufacturer : MesaLabs

Model : 510-M

Serial No. : 200368

ID No./Tag No. : NCALBIS10M0368
Date Received : 12-Jul-24

Date Calibrated : 17-Jul-24
Calibrated by : Jame Khaothong

Calibration Method or Calibration Procedure Used

In-house method : CP-26 by comparison against Bell Prover.
In-house method ; CP-44 by comparison against Piston Prover.

This certificate is traceable io national standards, which realize the units of measurement according

10 the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurcment was based on standard uncertainty multiplied by a

coverage factor k = 2, providing a level contidence approximately 95 percent.
This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

CERTIFIED |
' 3 q ' Pagc | of 4 I
I { ' 8

—
Approvedby:  _rO%0 f@!‘kﬁt
(Sarayuth Tochua}




MAX ALLOWED ERROR { m¥/min )

Certificate No. :

Environment ;

Capacity Range :
Calibration Media :

Type:

1.202407194-0001

Ambient temperature 1 ( 23 +£2)°C
Relative humidity @ ( 50+ 15)%RH
5000 ml/min

Alr

Volumetric Flowmeter

UUC Reference Condition : At atmospheric pressure and room tempe:

Measurement Gas Flow rate function

Temperature Pressure UucC STD Error lncertainty MPE Pass / Fail
(°C) (kPa) (m/min) (@Vmin)  (ml/min) @& mbmim (ubminy P
Acceptance
22.30 100.38 0.00 0.00 * 0.00 0.58 50 Pass
22.73 101.00 100.340 98.3950 1.945 1.9 30 Pass
20.90 100.83 499.99 508.6 -8.61 23 50 Pass
21.50 100.95 1000.4 1013.8 -134 3.6 50 Pass
21.56 101.46 2499.8 2524.9 22500 7.1 50 Pass
2t.51 102.04 3999.8 4040 40.2 12 50 Pass
Marked * are not included in the NSC-ONSC accreditation schedule for our [aboratory.
Error = Unit Under Calibration - Standard Pass = |errorj<= |MPE)|
MPE = Maximum Permissible Error Fail = |ervor|> |MPE|
P o .
ERROR CHART
i 60 E ......
| 40 : = = - - — =
: 20 = ==r=
0 x x [ - — == " | \
20 0 50 1000 1500 2000 2500 3000 3500 4000 4500
5 X
_40 — M. - ol i ums
IP __________________________ o .
_60 A | =

Error (mifmin) o wm o o Lpper Limit {mifmin}

FLOWRATE { ml/min )

Note :Flow Rate was corrected for non-standard operating condition by using equation :

2 Ray T.‘.‘.rs::r
= b el e
Qaseas = Qanf Poroes  Tror
where Q = Flow ratc P = Absolute pressure T=A

M = Gas molecular weight , Mstandard ( Air ) = 28.9646431 gimol
Subscript "Meas” = Measuremenl condition

Subscript "Standard” = Standard condition

me == Lower Limit (ml/rmirn)

—



Certificate No. : L202407194-0001

Environment : Ambient temperature : { 23 12)°C
Relative humidity : I 50 t15)%RH
Capacity Range : 5000 ml/min
Calibration Media :  Air
UUC Reference Condition : At atmos: and rootre and room'e and roorr
Tempesrature Pressue Flow Rate Reading (ml/min) Error Uncertainty ~ MPE Pass / Fail '
0 (kPa) UUC Reading  STD Reading  (mUmin)  +(mlmin) *(mlmin) O °P¢
Acceptance
22.733 101.00 100.34 08.395 1.95 1.1 50 Pass
Ervor = Unit Under Calibration - Standard Pass = |error|<= |MPE| |
MPE = Maximum Permissible Error Fail = |error| > |[MPE| ‘
|
| ERROR CHART
:E- 40.00 . _________________ USSP
E 0004 e
g 00 - — = s
& 0.00 | ; . ——ee R
- 0.0 20.0 40.0 60.0 80.0 100.0 120.0 [
; -20.00 i O i e S R e L }
< | |
= -40.00 - i
% -60.00 - — i_
2
FLOW RATE (mlfmin) f

% Error {(mifmin) ~ = = = Upper Limit {ml/min) « == = Lower Limit {ml/min) ! i

Page 3 0f 4
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Certificate No. : 1.202407194-0001

Condition As-Received : Used ltem
The measurment results and statements of conformity with specification only relate to the ilem calibrated,
Measurement Standards Used & Traceability :

The International System of Units (ST) through
MIT Calibration Certificate No. 1,202403371-0002 for Bell Prover Volume {60L) Scrial No. 95 | THC028626, Due 12-Apr-26

MIT Calibration Ceriificale No. L202405041-0002 for Temperature Transmitter with probe Serial No. MIT-STD-122,
Due |3-May-25

MIT Calibration Certificate No. £.202405041-0003 for Pressure Transmitter with indicator Serial No, MIT-5TD-123,
Duc 24-May-25

MIT Calibration Certificate No. L202307322-0007 for Bell Prover Timer Serial No. 951 IHC028626, Due 09-Aug-24
MIT Calibration Certificate No. L202405039-0005 for Piston Prover Volume Serial No. 85, Due 30-May-25

MIT Calibration Certiticate No. L202403007-0026 for Piston Prover Timer Serial No. 122199, Due 06-Mar-2¢

MIT Certificate No. [.202403007-0026 for Piston Prover Timer Serial No. 122199, Duc 06-Mar-26

MIT Calibration Certificate No. L202403007-0025 for Temperature Indicator with Sensor {(Piston Prover)
Serial No. MIT-STD-258, Dug 01-Mar-25

End of Certificate

Page 4 of 4
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Calibratech Co,,Ltd.
T -7 Moo 2 Sukhaprachasmn 3 R, Bangpowd. Pakkred. Menathabur 112G CALIBRATION 0030
Pelii2 3 964-625 | Fux 02 o555, camail @ culibitechiocaindyiboucone cabibralech calshoumiloom

Certificate of Calibration

Certificate No. : 67-200060-2 Page : 1012
Submitted by : Envilab Co., Lid.

540, 540/1 Soi Bangkhae?, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer : METTLER TOLEDO  Model @ XSR205DU
Serial No. : B911363567 ID No. : ELABBALANCENOS
Capacity : 220 g Resolution © 0.00001¢/81g, 0.0001g/220p
Environment : (n site calibration was carricd oul at the B304 Balance Room, Lnvilab Co., Ltd,

Ambicnt Temperatore : (200t 20,5) "C
Relative Humidity : (34.21059.1y %

Air Pressure  : 1613.0 mbar
Daie of Received : 20 Febroary 2024
Date of Calibration : 20 February 2024
Date of Issue : 21 February 2024
Calibrated by : Satja Sangklyum
Calibration Method In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certilication is traccuble o the Intemanional System ol Units

Stanclard Weights

112 No, Cert, No. Due Dale Traceabili

12261-£2624 Ci2232088 U8 Nov 2024 National Institute of Metrology (Thailand), (NIMT}

Approved by ;

{ Surachai Promihong )

laboratory Manager

“I'he Uneertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in [ull except with the prior writien approval of the Calibratech Co.,Ltd,

ORI

!

CAL-F0031-03



CAL

Calibratech Co..Ltd.
TAG6-T Moo 2, Sukbaprachisan 3 Rd., Bangpeod, Pakkes!, Nonthabuor 11526
TelA02) 964-621 | Fax {02} 964-3133, covmiil @ salibrawceh _citdgyahooeom, calibeueeh calgihomail.com

Certiticate of Calibration

Page : 2 of 2

Certificate No. :  67-200060-2

Result of Calibration - Without Adjusiment

UUC Condition As-Received ;1 Good

Departure ol indication from nominal value

Nominal Value Correction Uncertainly
{g) (g % (g)
2.1 0.00000 0.000015
5 000001 0.000022

I 0.00000 0.000026
2 0.00001 0.000034
5 -0.00001 0.000043
10 0.00000 0.000053
50 0.00003 0.00011
100 4.0001 (.00020
150} 0.0001 100038
200 0.0002 0.00038

This result of calibration was found accurale as shown on date and place of calibralion only.

This reported uncertainty ol measuremenl was based on a standard uncertainiy mutiplied by a coverage factor k = 2,00,

providing a level of confidence of approximately 95%

Load tesl : 50 E

A B C D E

Ec¢centric error

3.0000C 0.00000 0.00010  0.0000G 000000 g

Repeatability L.oad (est : 200 g

Stdev. ; 0.000032 g

- oo -

%0
e

L AL-FOO31-03
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Certificate of Calibration
Certificate Number I §PR24030525-3 Page : 1 of 3

Customer . Envilab Co., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae Bangkok 10160

Equipment Name . Light Meter
Manufacturer » Tenmars
Model P TM-726
Serial Number 1190800323
ID. Number DON/A

Environmental Conditions

Ambient Temperature D 23°CT 3°C Received Date : 30 Mar 2024
Relative Humidity B0 % T 15 % Calibration Date : 18 Apr 2024
Location of Calibration : In-Lab Recommend Due Date v 18 Apr 2025
Calibration Procedure : SP-CPE-04-32 Date of lssue D19 Apr 2024

Method of Calibration

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

requiremenit of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to pertorm
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical consians,
consensus standards. The result reported herein apply only to the calibration ¢f the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the resulls

include the uncertainties and the custemer musi determine if the resulis meets their needs.

The calibration certificate shall not be reproduced except in ful

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit A

Calibration Officer { Ms,Bussakorn Chaikaew )

Authorized Signatory

SP-FM-C4-15 rev.C



Calibration Report

Certificate Number : SPR24030525-3

Reference Standards

Page : 2 of 3

Equipment Name Model Serial No: Certificate No. | Due. Date 5
| Digital Light Meter LX-73 Q842777 23PH482 05 Sep 2024
Traceability

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

TPA - Technology Promation Association (Thailand-Japan)

SP-FM-04-15 rev.0
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Result of Calibration
Certificate No.: SPR24030525-3 Page :30f3
Function: Nlumination Measurement Unit @ Lux
Calibration Standard vuc Error Uncertainty
Point Reading Reading {+)
100 100.0 926 -7.4 1.3
500 500 459.7 -40.3 6.6
1000 1000 911.2 -§8.8 13
1500 1500 1355 -145 20
2000 2000 1804 -196 26
Note:

The result of calibration was found accuraie as show on date and place of calibration only.
This Certificate is not certified for any commerciai transaction.

Measurement Uncertainty
The reported uncertainty of measuremeni is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95 %
- End o1 Certificate -

SP-FM-04-15 REV.0




CALIBRATION LABORATORY CO., LTD.

il

2010-11 14, 55 S0l Praser

[l B2-678-03583-4 Fax &

L %0 Yaek 4. Prasart Manukit 2., Ladnhisao, Bangkek 10230

€32 wwwosllaboratoryeo  E-maitszledbeal-kiborsiory com

CLC

Acerediicd
(SOSIES 170UR

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL /TYPE Z hs-32

SERIAL NO. : MCH110028[EREMTHS3211028]
CLID. NO. : 232400815

JOB CONTROL NO. : 240227021071

CALIBRATION SERVICE : EIN-LABORATORY O on-sive

CUSTOMER  : ENVILAB CO., LTD.
540, 54041 801 BANGKHAE 7, BANGKHAE,

BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 27 February 2024 DATE OF ISSUED : 29 Fcebruary 2024

The report of calibration shall not be reprodnced except in full without approval of the Calibration Laboratory Co.. Lt

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

o=

Approved By : Mongkol Yotsoontorn

Authorized Signatoty
29 February 2024

This Calilration Cerlificade documents the rracesbilily to national standards.

the International System of U

Certificate No. Q24021071

F3-011-05/12-23



CALIBRATION LAHDRATOR& Go., LTIJ
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Tal, (2-578-0353-4 Fax: O2-576-2672  wuwvcallaboratory corn Semaitsaie e b

CLC pRE
arire 1raae
REPORT OF CALIBRATION

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER § METROSONICS
MODEL / TYPE § hs-32
SERIAL NO. : MCH110028 EHEMTHS321 1028]
DATE OF CALIBRATION g 28 February 2024

ENVIRONMENT CONDITIONS :

Temperature : (3% 2 °C Relative Humidity (851 10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using Chilled Mirror

Hygrometer which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :
Chilled Mircor Hygrometer, Edgetech Model Dow Masler SM. 44602,

Temperature & HMumidity Chamber, PGC Maodel 9141-5116 5/N. 1304261,

TRACEABILITY :

The measurements are traceable to [nternational System of Units (S}, through Thunder Scientific Corporation.

Certificate No. 21594, Due Date 06 July 2024,

UNCERTAINTY :

ol measurcment multiplied

The reported expanded uncertainly of measurcment is stated as the slandard uncertaity

hy the coverage factor & = 2,00 which for a normal distribution corresponds to

It has been evaluated according to the "Evaluation of the Uncertainty of Mea

Cerlilicate No. Q24021071

F3-011-05/12-23



Co., LTD.

Ad, Ladpraas, Banghkok 10230

CALIBR MHN 1 XB[}R UBR‘}

2010-11.44 50 Se Prase Hlanuks ik A
Tel 02-578-0353-4 Fax: 0257

W E-maitsaledia-aboralory.com

CLC
Averediicd
IS0 EEG 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : (X)) without adjustment { ) adjustment

The table in the following gives the calibraticn results and associaled measurement uncertainties of the

measuring hcat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test point Actual Temperaure DUC Reading Cotrection Unceriainty
(°c) (°C) (° ¢y (°¢) t(°c)
20.0 20.00 19.5 +0.20 b
300 30.00 20.8 +0.20 0.27
40.0 39.99 39.9 +0.09
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperanre DUC Reading Correclion Uncertainty
(°C) (°C) (°0) (°C) +(°¢)
20.0 20.00 19.8 +0.20
30.0 30.00 29.9 +0.10 0.27
40.0 39.99 40.2 -0.21
3, CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperawre DUC Reading Correction Unccertainty
(°C) (°C) (°¢C) (°C) (%)
20.0 20,00 19.9 +0.10
30.0 30.00 2938 +0.20 0.27
40.0 39.99 398 +0.19

Note. The Scope of Accredited ANAB Curtilicate No. ACDM-2814 Version 012 Page 59 of 67

This report is valid for the above stated instrument/s only.

g### End of Certificale ##%#

Certificate No. 24021071

I’3-U11-05/12-23




LHIBR»\TIUN LABORATORY L0, LTD. %M@

?fﬂ.ﬂ; ARS] Matieaad Ace

G115 85 So Fiasert Maril 29 Yask 4, Prasest Messkit Ra. Ladphres, Banghok 12230
i GIRPRANANEL fax ORSTEORT2  wwwcallaboizoyesn  E-maisdle 3 i
e, = ) FiF
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CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER ; METROSONICS
MODEL /TYPE 3 hs-32
SERIAL NO. 3 MCHI11003%9(EHEMTHS3211039]
CLID. NO. : 232400807
JOB CONTROL NO. ) 240227021068
CALIBRATION SERVICE : M iN-LaBORATORY [ ON-SITE
CUSTOMER ENVILAB CO., LTD.
540, 540/1 SOl BANGKHAE 7, BANGKHAE,
BANGKHAE, BANGKOK 10160 THAILAND
DATE OF RECEIVED ; 27 February 2024 DATE OF ISSUED : 29 February 2024

The report of ealibration shall not be reproduced exeept in full withont appreval of the Calibraiion Laboratory Co., Lid.

Calibrated By : Tanawan Seenam-Ngoen

Calibration Enginecr

i

Approved By : Monglkol Yotsoontorn

Authorized Signatory
29 February 2024

This Calibration Centifivate documents the traceubility (o national standards, which

the Imternalional System of Units { ST

Certificare Ny, Q23021068

F3-011-05/12-23

wwl¢cabibration



CALIBRATION LABORATORY C0. LTD.

2/18-31,14,55 8o Praser: Manckit 29 Yaek 4, Prasert Manukit 2., Ladpnrae Banghkak 10230

Tel 02-579-0303-4 Faw: 025782677 weawcal 2awvalory cori E-miailss

Acercgited
VRO ATELG 1SR

REPORT OF CALIBRATION

FOR

NOMENCLATURE g HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL / TYPE - hs-32

SERIAL NO. : MCHI0039EHEMTHS3211039]
DATE OF CALIBRATION ! 28 February 2024

ENVIRONMENT CONDITIONS :

Temperature : 3£ 2°C ' Relative Humidity : (55 % 10) %RH

PROCEDURE USED :

This instrumet was calibrated under procedure No, CLC-CFPTH-11, The calibration was performed by vsing Chilled Mirror

{lygrometer which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :
Chilled Mirror Flygrometer, Edgetech Model Dew Master S/N, 44602.

Temperature & Humidily Chamber, PGC Model 9141-5116 S/N. 1304261,

TRACEABILITY :

The measurements are traceable to International System of Units {SI) , through Thunder Scicntific Corporation.

Certificate No. 21594, Due Date 06 July 2024,

UNCERTAINTY :

The reported expanded uncertainty of measurement is staled ag the standard uncertainty of measurement multiplied

by the coverage factor k = 2,00 which for a normal distribution correspondstoac

It has been evaluated according to the "Evaluation of the Uncerlainy of Measu

Certilicate No, Q24021068

F3-011-05/12-23

oclecalibration




CALIBRATION LABORATORY €0, LTD.

Inhirao, Gangae< 10230 ?ia

s R L

2010-11,%4, 57 Sot Prazert Marssat 63 Yaek §, Prasert s AHS) Halivnal Acctediokion Boaed

TRELT

CLC
Aecredited
FED T ) e Rl ol

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

Tel 92-578-0383-4 Faxr 02-678-2572

www o2t [ghoraery oo

£

sl saledbosi ahoalory.com

MEASUREMENT RESULTS : ( X ) without adjustment () adjustment

The table in the following gives the calibration results and associated measurement unceriainties of the

measuring heat siress monifor,

CALIBRATION DATA
1. CORRECTION OF TEMPERATURE : WET
Test point Acwal Temperature DUC Reading Correction Uncertainty
(°0) (°0) (°C) (°cy *(°c)
200 20.00 199 +0.10
300 30.00 299 +0.10 0.27
40.0 35.99 40,1 -0.11
2. CORRECTION OF TEMPERATURE : DRY
Tast point Actual Temperature DUC Reading Courection Uncertaioty
(° ) (°0) (°C) (°C) (o)
20.0 20.00 19.3 +0.20
300 30.00 294 +(.20 0.27
40.0 39.99 40.2 -0.21
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Cotrection Uncertainty
(°C) (°C) (°C) (°c) t(°c)
20.0 20.00 19.9 +0.10
30.0 3000 299 +0.10 0.27
40.0 39.99 397 +0.29

Note. The Scope of Accrediled ANAR Certificate No. ACDM-2814 Version 012 Page 59 of 67

This report is valid for the above stated inslruoment/s only.

#4##% End of Certilicate ###

Certificate No, Q240210368

F3-011-05/12-23




i1, 55 S l~| sser Manuklt 29 Yack 4, Prasad [Lenukit Bd, Ladphrae, Bangkek 10230

Fe §7-ATR-03%5-4 Fax 02-575-2872  www caiahosalosy cone E-maibsalegdzaidabarationy som

CLC
Anoredited
TACGHIECT LT

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER H METROSONICS

MODEL / TYPE : hs-32

SERIAL NO. : MCE010015[EHEMTHS3210015]
CLID. NO. $ 232400805

JOB CONTROL NO. t 240227021067

CALIBRATION SERVICE : IN-LABORATORY [ on-siTE

CUSTOMER : ENVILAB CO., LTD.
340, 540/1 SOl BANGKHAE 7, BANGKHAE,
BANGKHAE, BANGKOK 10160 THAILAND

PATE OF RECEIVED : 27 February 2024 DATE OF 1SSUED : 29 February 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Lud.

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

Capnamaney fassa by L3000

Approved By : Mongkol Yotsoontorn

Authorized Signatory
29 February 2024

“This Catibration Certificate documents the traceability to national standards, which rea

the International System of Units { S1)

Cerlificate No. Q24021067

F3-011-05/12-23




CALIBRATION LABORATORY CfJ.,ITD

2110-11,74,55 30f Prased dManukil 29 Yask 4, Prassi Maroei Rd. Lagy 7 o, - REAG

Tel. 02-875-0353-4 Fax, 02-575-2672  wnwcallaborator com B oo oleqisel s oralory com

CLC

Acrcredited
LEaLaly t ot Ry B £}

REPORT OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER ! METROSONICS
MODEL/TYPE i hs-32

SERIAL NO. ; MCEO010015[EHEMTHS3210015]
DATE OF CALIBRATION - 28 Febrnory 2024

ENVIRONMENT CONDITIONS :

Temperatore : 23 + ) °c Relative Homidity (55 + 10) %RH

PROCEDURE USED : :
This insieument was calibrated under procedure No. CLC-CPTII-11, The calibration was performed by using Chilled Mirror I

Hygrometer which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602,

Temperatore & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261

e —— g e e e
il o'y .

TRACEABILITY :

The measurements are fraceable o International System of Unils (S1) . through Thunder Sciemific Corporation.

Certificate No. 21594, Dus Date 06 July 2024. ;

i
o
|

UNCERTAINTY :

The reporied expanded uncertainty of mcasurementis stated as the standard nncertauinty of measurement multiplied

by the coverage factor £ = 2,00 which for a normal distribution corresponds (o a co

[t has heen evaluated according to the "Evaluation of the Uncertainty of' Measurer

Certificate No. Q24021067

F3-011-05/12-23

zckocalibration



CLC

Accroditod
ISOIEC S7aRGE

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

F-0355-4 Faw LRRTRURIE

"')
(L‘t

CALIBRATION LABOR M@RY Co., LTD.

201011, 04, 55 8o Prase Mavwe | 2y Yasr A, Praset i

Tal. (2-5¥5

Al lgharaeny

MEASUREMENT RESULTS : ( X) without adjustment } adjustment

The table in the following gives the ¢

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

alibration results and associated measurement uncertainties of the

Test puinl Actual Temperature DUC Reuding Correction Uncerlaiuly
(°C) °C) °c) (°C) (%)
200 20.00 19.8 +0.20
30.0 30.00 29.8 +0.20 0.27
40.0 3999 39.8 +0.19
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Caorrection Uncertainty
(°C) (°e) °C) (°C) (%)
20.0 20009 19.8 +0.20
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 39.8 +0.19
|
3. CORRECTION OF TEMPERATURE : GLOBE !
Test point Aciual Temperatore DUC Reading Correction Uncertainty ;
(°cC) (°C) °C) (°c) +(°¢) i
20.0 20 00 19.8 +0.20 t
300 3000 9.7 +0.30 0.27 &
40.0 kPP 39.6 +0.39

Note, The Scope of Accredited ANAB Certiicale No. ACDM-2814 Version 012 Page 59 of 67

This report is vatid for the above stated instrument/s only.

Ef4 End of Certificate ###

Certificate No. Q24021067

F3-011-05/12-23
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL / TYPE i hs-32

SERIAL NO. : MCH110040[EHEMTHS3211040]
CLID. NO. : 232400811

JOB CONTROL NO. : 240227021069

CALIBRATION SERVICE : EIN—LABORATORY 1 on-siTE

CUSTOMER ENVILAB CO., LTD.
540, 540/1 SQOI BANGKHAE 7, BANGKHAE,

BANGKHAE, BANGKOK 10160 THAILAND
DATE OF RECEIVED : 27 February 2024 DATE OF 1SSUED : 29 February 2024

The report of calibration shall not be reproduced exvept in full without approval of Lhe Calibration Laboratory Co., L. l

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

a

Approved By : Mongkol Yotsoontorn

Authotized Stgnatory
29 February 2024

ey

Tnis Calibkolion Certiticate documents the traceability to natfonal standards, which real

the International System of Units { 51)

Certificate No, Q24021069

F-001-5:12-23
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REPORT OF CALIBRATION

FOR

NOMENCLATURE g
MANUFACTURER

MODEL / TYPE :
SERIAL NO. :

PATE OF CALIBRATION

HEAT STRESS MONITOR
METROSONICS

hs-32
MCH110040|EHEMTHS3211040]

28 February 2024

ENVIRONMENT CONDITIONS :

Temperature : (23 t 2) °c

PROCEDURE USED :
This insirument was calibrated under procedure No. CLC-CPTH-11.

Fygrometer which maintained by the Calibration Laboratory Co., Ltd,

REFERENCE STANDARD USED :

Chilled Mitror 1Iygrometer, Edgetech Model Dew Master SN, 44602

Temperature & 1Tumidity Chumber, PGC Model 9141-5116 S/N. 1304261,

TRACEABILITY :

The measurements are (raccable to International System of Units (S1),

Centificate No. 21594, Duc Date 06 July 2024,

UNCERTAINTY :

The reported expanded uncertainty of measuremet

by the coverage factor k = 2,00 which for a nermal distribution corresponds to a coverage probability of approximately 95 %.

1t has been evaluated according 1o the

Certificate No. Q24021069

F3-011-05/12-23

is stated as the standard uncertainty of measurement muliiplied

*Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Relative Humidity : (55 10) %RH

The calibration wag performed by using Chilled Mirror

through Thunder Scientilic Corporation.

RR——

——

woelesalitaralon
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CONDITION OF CALTBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : { X ) without adjusiment { ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°cy (°c) (°C) (°C)
20,0 20.00 20.2 -0.20
30.0 30.00 30.2 -0.20 0.27
40.0 39.99 40.0 -0.01

2. CORRECTION OF TEMPERATURE : DRY

Test point Actal Temperawre DUC Reading Correction Uncertainty
(°C) (°c) (°C) (°C) *(°¢c)
20.0 20.00 19.9 +0.10
30.0 30.0¢ 30.1 -0.10 0.27
40.0 39.99 40.2 -0.21

3, CORRECTION OF TEMPERATURE : GLOBE

Test point Actual Temperators DUC Reading Coirection Uncertainty
(°C) (°C) (°C) (°C) +(°C)
200 20,00 19.9 +0.10
30.0 30.00 29.9 +0.10 0.27
40.0 39.99 39.7 +0.29

Note. The Scope of Accredited ANAB Cerfificste No. ACDM-2814 Version 012 Page 59 of 67

This repertis valid for ihe above staled instrumentis only.

##8 End of Cerlificate Hi#

Certificate No. Q24021069

F3-011-05/12-23

eeelecnliastnon



1D LINE z IEC17025

Certificate of Calibration

Certificate Number . SPR24030525-3 Page: 1 of 3

Customer . Envilab Co., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae Bangkok 10160

Equipment Name :  Light Meter

Manufacturer : Tenmars

Model v TM-T20 |
Serial Number . 190600323 |
ID. Number DON/A

Environmental Conditions

Ambient Temperature . 23°Ct 3°C Received Date T30 Mar 2024
Relative Humidity : 50% T15% Calibration Date © 18 Apr 2024
Location of Calibraticn : In-Lab Recommend Due Date © 18 Apr 2025
Calibration Procedure ;. SP-CPE-04-32 Date of Issue D19 Apr 2024

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

requirement of ISOAEC 17025:2017 in accordance with reference procedure. Standards used 1o perlorm
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 1hie item described ahbove as
received.Our decision rule is to contact the customer if the item pass and fail calibratan wher: ihe results
include the uncertainties and the customer must determine if the results meets ther reeds.

The calibration certilicate shall not be reproduced exceptin

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit

Calibration Officer { Ms Bussakorn Chaikasw )

Aulnor zed Signatory

SPFM-04-15 rev.0
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Calibration Report

Cerificate Number : SPR24030525-3

Reference Standards

Page :2 of 3

Equipment Name Model Serial No. Certificate No. | Due. Date
i Digital Light Meter LX-73 Q842777 23PH462 05 Sep 2024
Traceability

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

TPA - Technology Promotion Association (Thailand-Japan)

SP-FM-04-15 rev.0



IDLINE : IECT7025

Result of Calibration

RTIR ChuGhal

Certificate No. :  SPR24030525-3 Page : 3 0of 3
Funpction: lllumination Measurement Unit : Lux
Calibration Standard uuc Error Uncertainty
Point Reading Reading {+)

100 10G.0 92.6 -7.4 1.3
500 500 459.7 -40.3 6.6
1000 1000 911.2 -88.8 13
1500 1500 1355 -145 20
2000 2000 1804 -196 26

Note:

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

This Certificate is rot certilied for any commercial transaction.

Measurement Uncertainty

The reported uricerianiy of measurement is the expanded uncertainty obtained by mulliplying the

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

- End of Certificate -

SP-FM-04-15 REV.0




Verification Test Report

4] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
S02400035-E009 -SLM 1

[] Onsite UTM: 47P 1514458 N 654247 E

29 August 2024

w3 WBuludu H1da
Sound Level Meter
PULSAR

44

1807

60 %RH

Temperature 26 °C  Humidity

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
{dB) (dB) {dB) {dB)
93.72 93.99 0.27 93.72

I'is report shall not be reproduced except infull.without th

. n
Usznatal 01/02/2566 -

vww.evitesting.com

e




Verification Test Report

[ PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
SO2400035-E009 -SLM 02
[0 Onsite UTM: ATP 1514458 N 654247 E

29 August 2024

uign Lauhudy e
Sound Level Meter
PULSAR

44

1842

Temperature 26 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial N0.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) {dB) {dB) {dB)
93.72 93.56 -0.16 93.72

This report shall not be reproduced except intullwithout the

Useneial 01/02/2566 -

B www.eviTesting.com EEmmE

FE-MNT-01-22 Rev.01




Verification Test Report

1 PM™

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400035-E009 -SLM Q3

1 Onsite UTM: 47P 1514458 N 654247 E

29 August 2024
U3 WBuluay 3Hdm
Sound Level Meter
PULSAR

44

1877

Temperature 26 °C  Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB} (dB) (dB)
93.72 93.98 0.26 93.72

This report shall not be reproduced excepr infull.without th

Useanald 01/02/2566 -

B www.evitesting.com mSmmmmm

FE-MNT-D1-22 Rev.01

ol




Verification Test Report

Report No.:
S02400035-E009 -SLM 04
1 PM [J Onsite UTM: 47P 1514458 N 654247 E

Calibrated Date: 29 August 2024
Site : vy AU hdY 9dR

Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1843

Environment: Temperature 26 °C  Humidity 60 %RH

Reference Standard: acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Ervor Adjust
(dB} (dB) (dB) (dB)
93.72 93.34 -0.38 93.72

This repori shall not be reproduced except infull.without tf

i R T R T Y R R AT I 3
www.evltesting.com R . S——

]
Usenala 01/02/2566 -




Verification Test Report

Report No.:
S02400035-E009 -SLM 05
PM [l Onsite UTM: 47P 1514458 N 654247 E

Calibrated Date: 29 August 2024
Site : vidwv WBubHuau A1As

Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial ; 1883

Environment: Temperature 26 °C Humidity 60 %RH

Reference Standard: acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No. 1351075
Date of Calibration : 10 Apr 2024

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) {dB) {dB) (dB)
93.72 93.62 -0.10 93.72

This report shall nol be reproduced except inmblwithow ihe w

» (1 Ao B e 7
deematioozzses B Www.evibesting.com TZ Y FE-MNT-01-22 Revi01°



Verification Test Report

& PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400035-E009 -SLM 06

(] Onsite UTM : 47P 1514458 N 654247 E

29 August 2024

1315 L AYTAY AR
Sound Level Meter
PULSAR

44

1841

Temperature 26 °C Humidity 60 %RH

Accustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075

Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) {dB) (dB)
93.72 93.79 0.07 93.72
T~ report <hall not be reproduced except infullwithout the

3
Uszmeld 01/02/2566 -

wwv: sviTesting.com BT

—

FE-MNT-01-22 Rev.01




Verification Test Report

 PM

Calibrated Date:
Site :
Equipment.
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S502400035-E009 -SLM 07
[J Onsite UTM: 47P 1514458 N 654247 E

29 August 2024

ui¥n Buliudy e
Sound Level Meter
PULSAR

44

1805

Temperature 26 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No. 1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
{dB) (dB) (dB) (dB)
93.72 93.88 0.16 93.72

This repoit shall not be reproduced except infutl.without the

|
dszaaly 01/02/2566 -

WW.SVWGStiI’I@.CO?‘ﬂ Bt .::j_--.'_._f_'_'.zl'.-a‘.j':"._

ST ;

FE-MNT-01-22 Rev.01




Verification Test Report

[x] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400035-E009 -SLM 08

[ Onsite UTM: 47P 1514458 N 654247 E

29 August 2024

158 Buhudu $he
Sound Level Meter
PULSAR

44

1810

Temperature 26 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
{dB) (dB) (dB) {dB)
93.72 93.54 -0.18 93.72

This report shall not be reproduced except infull.without the o

Uizt 01/02/2566

8 www.evitesting.com

B




evLr s

Verification Test Report

= PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400035-E009 -SLM 09
[J Onsite UTM: A7P 1514458 N 654247 E

29 August 2024

wiEw @uhudy d6
Sound Level Meter
PULSAR

44

1812

Temperature 26 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) {dB) {dB) (dB)
93.72 93.91 0.19 93.72

This report shal} nol be reproduced except infull.without the v

) n
dsen ATy 01/02/2566 -

www.evltesting.com B

e T
o R

FE-MNT-01-22 Rev 11




Verification Test Report

[ PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400035-E009 -SLM 10

[C] Onsite UTM: 47P 1514458 N 654247 E

29 August 2024
vy WBuludn ddn
Sound Level Meter
PULSAR

a4

1796

Temperature 26 °C  Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.67 -0.05 93.72
This report shall not be reproduced except infull.without the w

Usznrald 01/02/2566 =

B wiww.evltesting.com

R

FE-MNT-01-22 Rev.01




Verification Test Report

Report No.:
$02400035-E009 -SLM 01
PM (] Onsite UTM: 47P 1514458 N 654247 E

Calibrated Date: 29 August 2024
Site : vSwv WBuhudy i
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1804

Environment: Temperature 26 ‘¢ Humidity 60 %RH

Reference Standard: Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075

Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) {dB) (dB) {dB)
93.72 93.83 0.16 93.72

This report shall not be reproduced vveept miullwithout the «

| & ati 7Y
smmalgonozzses = Wwwevitesting.com
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Verification Test Report

4] Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400035-E009 -SLM 02
[J] Onsite UTM: 47P 1514458 N 654247 E

29 August 2024
udn Lduliuay e
Sound Level Meter
PULSAR

44

1844

Temperature 26 °C  Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel &Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test

Reference Standard Instrument reading Error Adjust
{dB) (dB) (dB) {dB)
93.72 93.63 -0.09 93.72

This et shall ma be reproduced excepl infull.without the v

dszanalyd 01/02:2566 -

B waw.avitesting.com S




Verification Test Report

Report No.:
$02400035-E009 -SLM 03
PM (] Onsite UTM: 47P 1514458 N 654247 E

Calibrated Date: 29 August 2024
Site : uitn WBuhiudu Hdn

Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1575

Environment: Temperature 26 °C Humidity 60 %RH

Reference Standard: scoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration ; 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
{dB) {dB} {dB) (dB)
93.72 93.57 -0.15 93.72

This repoti shall not be reproduced except infull.without the v

] i 1%
Sl otioonses B www.evitesting.com N . MNT-01-22 Rew,01
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Perkin- mear’
For the Better

PinAAcle 900
Preventive Maintenance Report

Company Name: Envilab Co.,Ltd
Instrument Location: 540/ ssasuiaua 7, wan9auiawa tuau1awa

nyvmwanuas 10160
Instrument Serial No.: PFBS20011403

Date:  05-Apr-2024



PinAAcle 900F Preventive Maintenance (PM)

Company Name: Envilab Co.Ltd
Address 540/1 manwnana 7, nuIsimane saaunana ngnmemuas 10160
{Instrument Location):
Serial Number: PFB520011403 PM Number: 4/4
Cl‘.lstorru‘ar Name K Janjira Telephone 095-550-0510
{if applicable): Mumber:
Custcfrner Support Khwanchai Service Order WO-02707812
Engineer Name: Number:
Next PM Due
Date PM Performed:
(DD-MMM-YYYY)

Standard Labor Hours to Complete PM : S hours
Part Number Release Publication Date ' )
09370145 Rev.9 A January 2018 Perkin&Eimer

Scope

The purpose of this PM isto ensure the continued functionality of the PinAAcle 300F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins,

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the Ph.

Always check with the customer befare making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left witk
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protecies
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Ing, or its subsidiaries that are depicted herein are the property of their respective owners
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use oi
this document.

PinAAcle 900F Mreventive Maintenance Report (PM) Page oI’ ?




Component List

Component / Specific Model Serial # Canfiguration Notes

Parts Lists

Parts Included with the PM

Part N?mber it Description Quantity
applicable)
B0O501596 Fan Filters - - N/A
N3160156 O-Ring Kits for Sampling Introduction { Stainl‘e:s.s-SI;els Ne.hl;.lizer) N/&
N3160157 0-Ring Kits for Sampling Introduction | PIa;.t.nc. Nebulizer) N/A
NS301714 Replacement Acetylene Filter C;rt;idé.e.wm " N/A
THOD1022 Replacement Air Filter Cartr-idét.e - N/A
Additional Reagents and Standards Required for PM
[?::pzl?::::z r] Description Quality Batch/Lot # ‘ Exp:;::lﬁ?)ate
N9300133 1000 mg/L Copper Standard AR T é?H:BQCUY‘i [ 04125

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Num i « . i irati
2 u it Description Quantity | Batch/Lot # Expiration
applicable) : Date (mm/Yv)
NSA DI Water 250 ml i AR AR
N/A 0.5% HNO; 250ml AR | AR

IPinAAcle 900F Preventive Maintenance Report (PM) Page 2 of'7 I




Additional Tools Required for PM

‘l:fa ;:J::z::? r} Description Quantity Serlal #
N1013000 0.24 Neutral density filter 1 MGO-056
N1013002 1.04 Neutral density filter 1 MG2-054
03030997 System 2 £DL Driver 1 03030997
N3050605 A;S\,fstem ZEDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
MN3050109 B:Lumina HCL 1 132416-040160
N3050139 Klomina HCL 1 110716-010060
N3050152  NiLumina HCL 1 100516-030190

IPinAAc]e 900F Prevemive Maintenance Report (PM)

Page 3 of 7 I




Procedure Checklist

Use (v } to check off those steps in the chechlist that have been completed.

1. General:

#] Review the instrument performance with the customer and document any recent
problems.

& Inspect the customer log ook and make any appropriate PM entries.

¥ Perform general inspection of system for cleanliness.

2. PCInstrument Software:

E Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

Cal Inspect and clean all fans and filters, Replace filters if necessary

¥ Inspect all gas lines for leaks and/or wear. Replace if needed.

# Clean exterior of the instrument,

¥ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥] Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥l Check the condition of the end cap, burner head, and nebulizer O-rings, Replace if necessary.

] Check the drain system for signs of wear. Replace worn or damaged parts.

4 visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
{if applicable).

4. Electrical:

7 Inspect PC boards. Clean if necessary.
7 Carefully check all internal and external cable connections.

17_."' Check instrument firmware revisions upgrade to current levels (if necessary)
& Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
7 Inspect and clean the sample compartment windows, If needed.
Inspect optics. Clean or replace if necessary,
6. Gasses:

¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
i Verify that the acetylene filter and air filter element is dry. Replace if necessary.

I PinAAcle 9O0F Prevemive Maintenance Report (PM) Page 4 ol 7 I




7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Tast Results Pass/Fail
Flame Sensor Air{C;H; Flarne correctly shuts down Active Passed
Drain Sensor AirfC;H; Flame correctly shuts down Active Passed
Nebulizer Sensor AirfC;H; Flame correctly shuts down Active Passed
C;H, Pressure Sensor AirfC,H; Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C,H; Flame correctly shuts down Active FPassed
T e e Choosnng NltrousIOmde as the oxidant Active Passed
should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linegrity with Barium

Description: Ensures that the detector is linear in the Visible Range.

% Certificate Value
ter ecification Test Results Pass/Fail
Paramete Sp io 2t 553.6 nm (Abs.) ass/Fail

1.0 A ND Filter 1 5% from Cert, 1.0531 1.0606 Passed

0.2 A MD Filter +5% from Cert. 0.1806 0.1340 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will hot produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation s0.010 0.0020 Passed

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

Parameter Specification Results Pass/fFail

Standard Deviation £0.001 0.0004 Passed

I PinaAcle 900F Preventive Maintenance Report (PM) Page 5 of 7 I




8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter Specification Results Pass/Fail

Standard Deviation £0.010 0.0069 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Spedification Results Pass/Fail

Standard Deviation % 0.005 0.06005 Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low
wavelength,

Parameter Specification Results Pass/Fail

Standard Deviation £0.005 0.0003 Passed

8.7 Fiame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Standard Copper Sensitivity Specification Results {Abs.) Pass/Fail
S mg/L Sensitivity 55 Neb (if applicable) >0.250 Abs. - Not Applicable
2 mg/L Sensitivity HS Neb (if applicable} >0.250 Abs. 0.3090 Passed
10. Review:

# Review with the customer PM work performed.

|ﬂ Review with the customer routine maintenance procedures.

E(l Discuss recommended customer supplied materials to have on hand.
# Attach PM sticker.

I PinAAcle 900F Preventive Mainicnance Report (PM) Page 6 of 7




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have
been completed.

This PinAAcle 500F Passes ¥ Fails Tl the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
% ( 05-Apr-2024
(DD-MMM-YYYY)

Date;

[y
69633 05-Apr-2024

(DO -MBM-VY YY)

Authorized Customer Representative:

I PinAAcl 900F Preventive Maintenance Report (PM)




Atomic Absorption/FIAS 100/400_}?1'eventive Maintenance (PM)

Company Name: I[Envilab Co. Ltd

Address i
(Instrument Location): 540/1 savrrana 7, ISR LURUIMA ATAWRINTAS 10160J'

Room Number: |

" Asset Number it Customer
(f appiicable): (190520010501 | system D
Service Engineer Service Order
Name: Pattrayut W. | Number: WO-02707811
=4 Next PM Due |
Dat%ih;‘lmpﬁf?vrv?ed. 05-Apr-2024 Date: , 05-Oct-2024
v (DD-MMM-YYYY)

Part Number Release Publication Date ' )

09370005 C January 2013 ’ PerkinEimer

Scope

The purpose of this PM is to ensure the continued functionality of the Atomic Absorption/FIAS
100/400 by inspecting and replacing any worn or damaged parts. This service should only be
performed by a trained representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

Always check with the customer before making any changes that may affect the customer's
analysis or calibration.

The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer.

Update the PM sticker and instrument logbook as reguired.

Copyright Information

This document containg proprietary information that is protected by copyright.  All rights are
reserved.

No part of this publication may be reproduced in any lorm whatscever or translated into any
language without the prior, written permission of PerkinElmer. Inc. Copyright © 2013
PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as
such, are protected by law. PerkinElmer is a registered trademark ol PerkinElmer, Inc. All other
trademarks and registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are
depicted herein are the property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no
warranty of any kind with regard to this document, including, but not limited to, the
implied warranties of merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidentat or consequential damages in connection with the
furnishing or use of this document.

| Atomic Absorption/FIAS 100/400 Preventive Md!_l:ievl_lvljl_'.(w:?_: Page | of 6|




Component List

Component/
Specilc Model _

Serial #

Firmware
Version

Configuration Notes

Parts Lists

Parts Included with the PM
Part Number | i Expiration
(if [ Description Quantity Batc:: s Date
applicable) - (MM/YY)
B0O50 2706 Fan Filter 1 N/A
_ Additional Tools Required for PM
— Numlﬁérm! N —— e
(if | Description | Quantity Serial # Due Date
applicable) | . | MmYY)
Digntal Volt Meter 1 N/A
Additional Reagents and Standards Required for PM
Part Number | | Expiration
(if l Description | Quantity Ba“’:" el Date
applicable) | S S (v, Sl

I| Atomic Ahso:'i:v-rir(")thImA_S':_l_ Ql]f-l(](zﬁ_u tl]ll\r'_]\l ';_[_i.l.ne nance
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Procedure Checklist

Use {¥) to check off those steps in the checklist that have been completed.

1.

General:
Review the instrument performance with the customer and document any
recent problems.

Is the Working Environment Acceptable? If not, document.

(W] visual Damage (if yes, describe)

Check incoming AC line voltage for proper levels and grounding.

Verify Voltage switch on back of instrument is correct

Perform general inspection of system for cleanliness. Clean if needed.

Gas supply cylinders secured, lines leak checked and argon or nitrogen
supply pressure verified (45 — 58 psi}.

Inspect the customer log book and make any appropriate PM entries.

Fan checked and filter ¢leaned

Heating mantle or Universal Cell Holder checked

Instrument components

Non-return valve checked/repaired/replaced if needed (B019 8111). Clean
the valve if there is any liquid in it. Replace the rubber sleeve (B013 5123)
if it is worn. Check the flow meter for any signs of fluid in it. Clean the flow
meter if needed.

Verify condition of pump pressure adjustment levers (B050 7794 - look for
cracks or problems with the springs), pump rollers (B300 0251 check for
wear), and thumb screws (B0O50 7796).

Check the Multiport valve for proper switching, flow, and insure there are
no leaks. Clean valve parts and replace o-rings if needed (large o-ring:
B0O50 1250, small o-ring: BO04 5095). Use a squirt bottle & fishing line to
try to dislodge clogs.

Firmware Version checked. Latest is 2.20.

Mixing/Separation Assembly & Pump Tubing:

Mixing separator assembly checked

Filter/membrane checked (B0O50 8306)

Condition of the pump tubing (replace if necessary), correct pump tubing
far the solutions being run. Make sure the correct magazines are being
used. B050 7791 for 0.13 — 1.80 mm tubing; B050 7792 for 1.60 — 3.18
mm tubing.




4. Cell, Cell Windows, Transfer Line:
Cell checked
Cell windows checked
Transfer line checked for moisture (if moisture is a problem, the Nafion
dryer might be needed)

5. Operational Tests:
Run DI water through the carrier/reductant/sample system. Verify smooth
flow of liquid throughout without leaks. Replace tubing & fittings if needed.

6. Review:
Review with the customer PM work performed.
Review with the customer routine maintenance procedures.
Discuss recommended customer-supplied materials to have on hand.
Attach PM sticker.
Update Logbook.

| Atomic Absorption/FIAS 100/400 Preventive Maintenance Paged of 6 |




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tesis for FIAS
100/400 have been completed.

Review of Preventive Maintenance:

Authorized PerkinElmer F{eprésentative: Date:
w/ g 05-Apr-2024
, (DD-MMM-YYYY)

Authorized Customer Representative: Date:

(Y
05-Apr-2024
LJ/% % Q 5/-] (DD-MI\';r:I-YYYY)

| Atomic Absorption/FIAS 100/400 Preventive Maintenance Page 5of6 |




Document History

| Revision | Description of Change Page(s) Date
A First release May 2008
B Addition of Batch/Lot Number, Expiration Date, 2,7 | February
and Report Fields. 2009
C Update to new format All January
............... — 201 3
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Perkin' fio

PerkinElmer TruQ

PerkinElmer Number: Ne300183 Lot No: 27-39CUY1
Element and Matrix: 1000 patmL Copper in 2% HING3 Certification Date:  (CT _ 2023
Starting Material: Copper Metal Expiration Date:

APR 3 0 202%

Starting Material Lot No:  08201C
Density: 1.011 g/ml @ 20°C

Trace Metallic Impurities in the Actual Solution via ICP / ICP-MS Analysis:

Element paiml Element ugfinl Element pa/mi Element ga/mL Element paimL
Ag 0.001 Dy <0.001 Li < 001 Pt <0.001 Th =0.001
Al 0003 Er <(0.001 Lu <0001 Rb <0.005 Te <(.001
As <0.001 Eu <(0.001 Mg 0.002 Ra <0.001 Th <0.001
A <0.001 Fe 0.02 Mn <0.0014 Rh 0.002 Ti <0.001
B =0.001 Ga <0.001 Mo <0001 Eu <0.001 TI <(,001
Ba <0.001 Gd {001 Na <0.001 Sb 0.004 Tm <0.001
Be <0.001 Ce =(). 001 Nb =0.001 Sc <0001 u <0.001
Bi <0.001 H¥f <0.001 Nd < 001 Se =(0.006 v <0.001
Ca <0.01 Hg «(.001 ] < 002 Si <0.1 W <0001
Cd <0.01 Ha <0.001 P <05 Sm =0.001 Y =0.001
Ce <0.001 In <0.001 Fb OG04 Sn 0.002 Yh ={.001
Co <0.001 Ir <0.001 Pd <0001 Sr <0001 Zn <(.02
Cr <0.001 K 05 Pr < 0 Tz =<0,001 Zr <0.001
Cs <(.001 La <0.001

Traceability Dscumentation for Solution Standard:

Certified Value: 939 pg/ml 5 pg/ml {refer to side 2}

Certified Value is Traceable to: NIST SRM #3114

* Classical Wet Assay! 998 pg/mL

Method: EDTA filration using PAN as indicale:. EDTA stendardized against Ph(NC.l: KIST SRIM #0628,

*Instrument Analysis using ICP Spectrometer: 1000 ug/ml
via NIST SRM #3114

We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are steble and accurate to +0.5% of certified concentration
until the expiration dale, provided the standards are kept tighlly capped and stored under ncrmal laboratory conditions. This value is
the sum of cumulative emors associated with the analytical ceterminatiors. pipettng. and diuting to final volume. For these solutions
we use high purity acids, ASTM Type 1 water (18 megohm double deicrized), ard leached, triple-nnsed bottles, Al glassware used is

class A.

Certifying Ofiicer: \/ d &W:W

Yog'esh Parikh, Senior Spectroscopist

Page 1 of 2
Rev. O

www. perkinetmer.com




PerkinElmer Secondary Spectrometric Calibration Standards

Certificate of Calibration for Report Number:  MG2-054-20110324

Ordinate Calibration
Calibration Dala for Gray Gless Secondary Calibration Standards:

Waveslongth / Number Ordinate Reading (Absorbancae) at the following wavelangths:
Absorbance :

Wavelength | { je370] az2as0l s5saes 76650

Standard 1 MG2-054 1.0904: 1.0082 1.053 1.0170

The uncertainty of the given absorbance values is +/-0.003 & at the given wavelengths.
The uncertainty is the expandad uncertalrity expressed at an approximate level of confidence of 85% and a coverage factor of k=2 based
on JCGM 100:2008 Evaluation of measurcment data - Guide o the expression of uncertainty in measurement.

Conditions of Calibration
The following settings wore used on the Lamibda 900 UVAVISNIR Spectrometer employed e obtain the calibration data quoted on this cerfificata:

Measurement of Calibration

Ordinate mode Absorbance

Slit mode UVAYis Fix St UVfVis 1nm
Integration tme UviVis 53

Slit mode NIR Servo ShitNIR Sarvo
Integration ime NIR 5s Gain 2

The instument's wavelengih program facility was used fo measure the absorbance of ihe standards at the wavelength
given above. ’

This set of Spectrometnic Solution was calibrated en a PerkinElmer high performance Lambda 900 UVVis/NIR Spectrometer.

Sernial Number: 89015
This instrument is used solely for calibration purposes. The most recent quality control check of this instrument was performed on:
Date / Time: 72011

using the standard PerkinElmer quality coniral procedure. A set of NIST or NBS/PTE Standard Reference Standard Materials:
NIST moda! SREM 1930 Rtter set S/N 155 Calibration Date 14052009 NRC Calibration Report Ho.PAR 2009 2759
was used during this procedure. Measurements were performed at an ambient temperature of: 24.% C° and the humidity of: 18 %

Date / Time: 32452011 £ 11:15:32 AM : :

Qperator: Cam Le Horvath Signature:

PerkinEimer LAS, Ing. , 710 Bridgeport Avanue, Sheltorn, CT 064844794, USA

End of Reporl
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. ‘ PerkinElmer, Inc.
PerkinElmer : 710 Bridgeport Avenue
Shelton, CT 06484-4794, US. A,

CERTIFICATE OF CALIBRATION
Test Standard for Instrument Performance Validation
(IS0 9000, GMP, GL.P)

This is to certify that this PerkinElmer Reference Standard was tested and verified to be ip conformance
with all applicable quality requirements, including specifications, drawings, calibration, preservation,
packing, marking requirements and part identification.

Declaration of Validation

The Reference Standard was found to meet its functional and performance specification prior to shipment. To
supporl this declaration, the following Engineering, Production and Test Decuments are held by PerkinElmer and
are available for reference upon request in justified cases mwrd to an appropriaie extent:

The Test Specification

The Final Test Protocol

The Records of the Primary Standard
The Calibration Records

Note; PerkinElmer will maintain possession of all documents; their reproduction may reguire a nondisclosure ugrecment
i be provided by rhose requiring access ro them.

The existence of these documents and the procedures used in their production are furmal requirements of the
PerkinElmer Quality System. The integrity of this PerkinElmer Quality System is roulinely audited and is certified
by ihe British Standards Instilution as meeting all the requirements of 1SO 9001, the internationally recognized
standard for Quality Assurance.

This document shall not be reprodnced except in full without the express written approval of the PerkinElmer UV
Standards Certification Laberalory.

otorC Voo lon

Quality Manager PKI RMCL
PerkinElmer Insiruments
Shelton, CT. USA

PerkinEimer Inc,, Shelton, CT 06484 USA An ISO 9001 Company

PEI AMCL CeC.0OC

Copynight 2003 PerlanElmer, Inc.
PerkinElmer is a registeted trademark of PerkinElmer, Inc.
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Secondary Spectrometric-Calibration Standards

Certificate of Calibration

Orf!inate Calibration
Calibration Data for Secondary Calibration Slandards:
Wavelength / MNumber Ordinate Reading {Absorbance) at the following wavelsngths:
Absorbance
Wavelength 183.70 324.80 553.80 766.50
Standard 1 MG0-058 0.2482 0.1857 0.1806 01674

The tolerance of the given absorbance values is +/-0.006 A in the ultra violel and visibla range, and +/- 0.010 A in the near infrared range.
The uncertainty ig the sum of the lolerance of the primary NIST/PTB reference materal, the measurement reproduclbility, and an estimated
birs due o the possible systematic errors.

We recommend that you recalibrate this set of spectrometric standards once a year.

Conditions ot Catibration

The following setlings were used on the Lambda 900 Uv/AVis/NIR Spectromeler employed o obtain the calibration data quoted on this certificate:

Measurement of Calibration

Ordinate mode Absorbance

Siit mode UV/Vis Fix Slit Uvhvis 1nm
Integration time UVVis 58 E
Slit moda NIR Servo Slit NIR Servo
Integration time NIR 5s Gain 2

The instrument's wavelength program facility was used to measwe the absorbance of the standards at the wavelength
given above.

This set of Spactrmnétric Solution was calibrated on a PerkinE!lmer high performance Lambda 900 UV/VisMIR Spectrometer.
Serfal Number: 89015
This instrument s usad solely for calibration purposes. The most recent quality control check of this instrurment was perfonnéd on:
Dale / Time: 9/M18/2010 .
using the standard PerkinElmer quality control procedure. A set of NIST or NBS/PTR Standard Reference Standard Materials certifted on
: Date: NIST 1930 S/N 155 11/05/2008 ’
was usad during this procedure. Measurements ware perfrmed at an ambient temperature of: 25.6 C° and the humidity of: 14 %

Oate / Time: 12/20/2010/ 1:46:28 PM

Operatar; Cam La Horvath Signature:

PerkinElmer Instruments, 710 Bridgeport Avenue, Shetton, CT 06484-4794
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i _ PerkinElmer, Inc.
Parklngl’:[\nﬁ‘r; . 710 Bridgeport Avenue

Shelton, CT 06434-4794, U.S.A.

CERTIFICATE OF CALIBRATION

Test Standard for Instrument Performance Validation
(IS0 90060, GMP, GLP)

This is to certify that this PerkinElmer Reference Standard was fested and verified to be in conformance
with all applicable quality requirements, ineluding specifications, drawings, calibration, preservation,
packing, marking requirements and part identification.

Declaration of Validation

The Reference Standard was found to meet its functional and performarice specification prior to shipment. To
suppaurt this declaration, the following Engincering, Production and Test Docuinenis are held by PerkinElmer and
are available for relerence upon request in justified cases and to an appropriate extent:

The Test Specification

The Final Test Protacol

The Records of the Primary Standard
The Calibration Records

Note: PerkinElmer will mainiain possession of ull documents; their reproduction may reguire a nondisclosure agreement
to be provided by those requiring access to them,

The existence of these documents and the procedures used in their production are formal requirements of the
PerkinElmer Quality System, The integrity of this PerkinElmer Quslity System is routinely audited and is certified
by the British Standards Institution as meeting all the requirements of ISQ 9001, the internationally recognized
standard for Qualily Assurance.

This document shall not be reproduced except in full without the express written approval of the PerkinElmer UV
Standards Certification Laboratory.

etk Yobolon

Quality Manager PiKI RMCL
PerkinEtmer Instruments
Shelton, CT. USA

PerkinElmer Inc., Shelton, CT 06484 USA An ISO 9001 Company

P RMCY, Gol.DOC

Copyright 2003 PerkinElmer, Inc.
PerkinElmer is a registered trademark of PerkinElmer, Inc.
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Verification Test Report

Calibrated Date: S-Aug-24

Equipment: Air Sampling Pump

Manufacturer: AP BUCK

Model: T.P-5

Serial or ID No. 3430

Environment: Temperature

Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS

Serial Mo, 200368

2:°C Humidity 60 %RH

Report No.:
S02400082-E002 -PU 01

Jate of Cahibration : 17 juiy 2024
Result of Test

Reference Flow Test No. Reading Average
{ml/min) {ml/min) {ml/min)

1 200.3

2 200.4

200 3 200.7 2004
4 200.7
3 200.1
Ihis seport shall aot e repreduced except infullawithout 1he writlen

e}
Wsznmls o002 2566 ==

www.evilesting.com B

FE-MNT-01-23 Rev.02




Verification Test Report

Report No.:
S02400082-E002 -PU 02

Calibrated Date: 8-Aug-24
Equipment: Air Sampling Pump
Manufactorer: AP BUCK
Model: LP-5
Serial or 1D No. 5449
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS

Serial No. 200368
Jate of Calibration : 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) {(ml/min)

1 2000.1

2000.9

1999.7 2000.4
2000.7
2000.6

2000

| Bl W e

This repon shall not be reproduced except infull.without the wrilte

I H B F R E R
Ll o 2sen 2 Www.evitesting.com TR ,



Verification Test Report

Calibrated Date: 3-Aug-24
Equipment: A Sampling Pump
Manufacturer: SKC
Model: AirCheck 52
Serial or ID No. 5608

Environment: Temperature 25 °C  Humidity

Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS

Serial No. 200368

Jate of Calibration :

17 july 2024

60 %RH

Repert No.:
S02400082-E002 -PU 03

Result of Test

Reference Flow Test No.

{ml/min)

Reading

(ml/min)

Average

{ml/min)

1700.4

1700.6

1700

1700.2

1699.8

th | | W |

1700.8

1700.4

This report shall not be reproduced excepr infull.withow the wrin

Uszna1¥ 01/02/2566 o= WW.SVI‘IZ@GUI’E@.COH’I




Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:
Model:

Serial or ID No.
Environment:

Reference Standard:

8-Aug-24

Air Sampling Pump

AP BUCK

LP-5

5429

Temperature 25 "C Humidity 60 %RH

Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368

Date of Calibration : 17 july 2024

Report No.:
502400062-E002 -PU 04

Result of Test

Reference Flow

{ml/min)

Test No. Reading

(ml/min)

Average

{ml/min)

200

i 200.4

200.5

2009

201.2

h| | W r

200.8

200.8

This report shall not be reprocduced except inlullwithout the writt

Urenield o102 2566 WWW.GVHZ@@'Eng.Com —

TFE-MNTAH-23 Res 02




Verification Test Report

Report No.:
SO400082-£002 -PU 05

Calibrated Date: 8-Aug-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No, 5428
Environment: Temperature 25 °C  Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Jate of Calibration : 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) {ml/min)

2004
199.6
199.9 200.1
200.1

200

[ - N PR I oS ]

5 200.5

This report shall not be reproduced except inlull.withow the written ¢

Jssr1d 0176272566 www.evitesting.com 2 AN -01-23 Rew 02




Verification Test Report

Report No.:
S5024000382-E002 -PU 06

Calibrated Date: 8-Aug-24
Equipment: Air Sampling Pump

Manufacturer: AP BUCK
Model: LP-5

Serial or ID No. 5446

Environment: Temperature 25 *C  Humudity 60 %RH
Reference Standard: Primary Flow Calibrator Model Detfender 510, MESALABS
Serial No. 200368

Jate of Calibration : 17 july 2024
Result of Test

Reference Flow Test No. Reading Average
(ml/min) {ml/min) (mli/min)

1 500.6

2 500.7

500 3 500.2 500.3
4 500.1
5 4999
This report shall not be reproduced veepn mfullw uneun the wri

%] ! H 3
Usemild 017022566 2 WWW.EviLesTing.com T —— FE-MNT-01-23 Rev.02




Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:
Model:

Serial or ID No.
Environment:

Reference Standard:

S-Aug-24

Awr Sampling Pump

AP BUCK

LP-5

3427

Temperatuwre 25 °C Humidity 60 %RH

Primary Flow Calibrator Model Defender 510, MESALABS
Serial No, 200368

Jawe of Calibeation : 17 july 2024

Report No.:
S0O2400082-E002 -PU ()7

Result of Test
Reference Flow Test No. Reading Average
{ml/min) (ml/min) (ml/min)
1 200.1
2 200.8
200 3 200.9 2003
4 199.9
5 199.8

s

pepest shall non be reproduced except infull withow the swriten apy

szl 02280 WWHLEVITEETING.COM T2




Verification Test Report

Report No.:
S02400082-E002 -PU 03

Calibrated Date: 8-Aug-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 0510
Environment: Temperature 25 °C  Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Jate of Calibration : 17 july 2024

Result of Test

Reference Flow Test No, Reading Average

{mi/min) {(ml/min) {ml/min)

1 1000.3
1000.7

1001.2 1000.8
1001.3
1000.5

1000

| B W

This report shall not be reproduced except infullawithout the writen appi

JismalF 0102 2566 B WW'GV[tGQtiHQ-Com A S E-MNT-01-23 Rev.02




Verification Test Report

Report No.:
502400082-E002 -PU 09

Calibrated Date: 8-Aug-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or 1D No. 5426
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration : 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) {ml/min}) (ml/min)

1 2003

200.5

200.6 200.6
2005

200

h| R | b

200.9

This reper shall not be reproduced except infull.without the written :I]}R,

Jrenaldoroaases B wWww.evitesting.com 2



Verification Test Report

Report No.:
S0O2400082-E002 -PU 10

Calibrated Date: 3-Aug-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or 1D No. 5447
Environment: Temperatwre 25 "C Humdity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS

Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) {m}/min) {ml/min}

1 499.8

4999

500.2 300.0
5000

500

LT [ SN VR IS

500.2

This veport shall not be reproduced except infull witheut the writien ap

PR

Urznwald 01,02 2560 = www.evitest] ng.com 22




Verification Test Report

Report No.:
S02400082-E002 -PU 01

Calibrated Date: 28-Aug-24
Equipment: Air Sampling Pump
Manufacturer: SKC
Model: AirCheck 52
Serial or ID No. 8201
Environment: Temperature 25 'C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration : 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min} {ml/min)

1 200.1
200.4

200.7 200.4
200.2

200

thh | ] W] M

2004

This report shall not be reproduced except infullwithout the wrilten apmy

Uszna19 01 0212566 WWW.GVWG@'EIHQ].COH’I ..




Verification Test Report

Report No.:
S02400082-E002 -PU 02

Calibrated Date: 28-Aug-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 0138
Environment: Temperature 23 'C  Humudity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Jate of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

{(mkmin) {ml/min) {ml/min)

1 1000.5

1000.3

1000.2 1000.6
1001.4

1000

L0 I RV

1000.6

This report shall it be reproduced exeopt minllwiihoul the written ap

Jsznwld onozases B WWW.evitesting.cors
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Verification Test Report

(= PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serijal :
Environment:

Reference Standard:

Report No.:
S02400082-E002 -SLM 01

[J Onsite UTM: 47P 1514458 N 654247 E

29 August 2024

v3En duludy 1A
Sound Level Meter
PULSAR

22

B721

Temperature 26 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075

Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB})
93.72 93.65 -0.07 93.72
Thi~ repont shall not be reproduced except infull.without the

ikl

el 0105 2566 o www.evlLesting.com B2




Verification Test Report

] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400082-E002 -SLM 02

] ©nsite UTM: 47P 1514458 N 654247 E

29 August 2024
viFn WBulndy $H1d6
Sound Level Meter
PULSAR

22

B723

Temperature 26 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB} {dB) (dB} (dB)
93.72 93.86 0.14 93.72

This report shall not ke reproduced except infull.wirhout the

. [}
dsznatd 01/02/2566 -

www.evltesting.com BB N




Verification Test Report

[x] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400082-E002 -SLM 03

[J Onsite UTM: 47P 1514458 N 654247 E

29 August 2024

v L iulwsy 41da
Sound Level Meter
#REF!

22

B722

Temperature 26 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB}
93.72 93.56 -0.16 93.72

This report shall not be repraduced except infullwithou

n
Useandlsd 01/02/2566 bl

www.svltesting.cor I

FE-MNT-01-22 Rev.01




Verification Test Report

[ PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

] Onsite UTM: 47P 1514458 N 654247 E

29 August 2024

U3 Buhudy Hiie
Sound Level Meter
PULSAR

22

B724

Temperature 26 °C Humidity

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration: 10 Apr 2024

60

Report No.:
S02400082-E002 -SLM 04

Resuit of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) {(dB)
93.72 93.99 0.27 9372

This repart shatl pot be reproduced except infullwithout the v

b
UszniAly 01/02/2566 -

wiww.evitesting.com I

FE-MNT-(:1-22 Rev 01




Verification Test Report

Report No.:
SO2400082-E002 -SLM 05
PM L] Onsite UTM: 47P 1514458 N 654247 E

Calibrated Date: 29 August 2024
Site : v Auludy [§1da

Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 22

Serial : B711

Environment: Temperature 26 °*C  Humidity 60 %RH

Reference Standard: acoustic Calibrator Class 1 Model 4230.Bruel&Kjaer

Serial No.1351075
Date of Calibration ; 10 Apr 2024

Result of Test

Reference Standard Instrument reading Error Adjust
{dB} (dB) {dB) {dB)
93.72 93.67 -0.05 93.72

This report shall noi be reproduced except infull.wirhouw the

wiw evitesting com SR

FE-MNT-01-22 Rev.01

n
Useme e 01/02/2566 -



Verification Test Report

(] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400082-E002 -SLM 06

(] Onsite UTM: 47P 1514458 N 654247 E

29 August 2024
us¥w duhudy e
Sound Level Meler
Quest

DLX

20104

Temperature 26 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075

Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
{dB) (dB} (dB) (dB}
93.72 93.41 -0.31 93.72
Fhis report shall non be soproduced woep idullw ithout the w

[ ]
tszale 01/02/2566 -

v evitast 3L : 7 R
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EVIEL

Verification Test Report

= PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
802400082-E002 -SLM 07

[J Onsite UTM: 47P 1514458 N 654247 E

29 August 2024

uiEv WBulhiwdy Sdn
Sound Level Meter
Quest

DLX

20105

Temperature 26 °C  Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test

Reference Standard Instrument reading Error Adjust
(dB} (dB) {dB) {dB}
93.72 93.89 0.17 93.72
This report shall not be reproduced except infull.withowt the

&
Uszmatu 01/02/2566 -

www.evitesting.com

e
i

FE-MNT-01-22 Rev.01




Verification Test Report

@ PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard;

Report No.:
802400082-E002 -SLM 08

[0 Onsite UTM: 47P 1514458 N 654247 E

29 August 2024
S LAwbndy e
Sound Level Meter
Quest

DLX

20106

Temperature 26 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial N0.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) {dB) (dB) (dB)
93.72 93.94 0.22 93.72

This report shall not be veproduced except infullwithoul the

Usunely 01/02/2566

B www.evltesting.com |

FE-MNT-01-22 Rev.01




Verification Test Report

@ PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400082-E002 -SLM 09

[] Onsite UTM: 47P 1514458 N 654247 E

29 August 2024
13 LUINAY 1Ak
Sound Level Meter
Quest

DLX

20107

Temperature 26 °C  Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test

Reference Standard Instrument reading Error Adjust
{dB) {dB) (dB) (dB}
93.72 93.53 -0.19 93.72

This report shall nov be reproduced except infull.without the v

Ussmatd 01/02/2566

B www.evltesting.com =

e

FE-MNT-01-22 Rev.01
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Verification Test Report

@ PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400082-E002 -SLM 10

[C Onsite UTM: 47P 1514458 N 654247 E

29 August 2024

i Buldy 41
Sound Level Meter
Quest

DLX

0053

Temperature 26 °C Humidity 60 %RH

Acoustic Calibrater Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.55 -0.17 93.72

This repon shall not be reproduced except infull.without the w

dsznatd 01/02/2566

B wwwevitesting.com 2o

FE-MNT-01-22 Rev 1




Verification Test Report

Report No.:
$02400082-E002 -SLM 01
PM [J Onsite UTM: 47P 1514458 N 654247 E

Calibrated Date: 29 August 2024

Site ; u5E¥W WHULIWAL 91w
Equipment: Sound Level Meter
Manufacturer: Quest
Model: DLX
Serlal : 0036

Environment: Temperature 26 °C  Humidity 60 %RH

Reference Standard: Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075

Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB}) (dB) (dB) {(dB)
93.72 93.34 -0.38 93.72

This report shall nol be reproduced except mlullLwithowr th v

3 [

L] 1

= i TR
www.evlteating.com e FEMNT-01.22 Rev.01

Usznalyd 01/02/2566 -




Verification Test Report

@] PMm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
$02400082-E002 -SLM 02

(] Onsite UTM : 47P 1514458 N 654247 E

29 August 2024

Uit 1 Buhudy {Hde
Sound Level Meter
Quest

DLX

0080

Temperature 26 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test

Reference Standard Instrument reading Error Adjust
{dB) {dB) {dB) {dB)
93.72 9351 -0.21 93.72
This report shall not ba weproduced except infulLwithour the
] s o ¥ = T T R
dsmetd 0v02i2566 = MWW LesLira.nomn — FE-MNT-01-22 Rev.01




AV

Verification Test Report

PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

(] Onsite UTM: A7P 1514458 N 654247 E

29 August 2024

uin tiuhudy $dm
Sound Level Meter
Quest

DLX

0032

Temperature 26 °C Humidity

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial N0.1351075
Date of Calibration : 10 Apr 2024

60

Report No.:
S02400082-E002 -SLM 03

Result of Test

Reference Standard Instrument reading Error Adjust
(dB} {dB) {dB) (dB)
83.72 93.92 0.20 93.72

This repor shall not be reproduced except infull.without the

wszAn e 01/02/2566

| www.evltesting.com I

Lonipase




CAL

\\“ y
Calibratech Co..Ltd. i ¥,
F06-7 Moo 2. Sublaprachasan 3 RA., Bangpood, Pakkied, Nontatan 3EZ0 CALIBRATION GO 30
Tl () 964623 | Fax.(02) 964-3155, e-naif - colibrain b, ealidyakoocom, calibeaech . califhateailem

Certificate of Calibration

Certificate No. 67-420034-1 Page : 1 0f2

Submitted by : Ervilab Co.. Lid.
540,540/1 Soi Bingkhac7, Bangkhae, Bangkok (0160
Equipment : pH Meter with clectrode

pI meter

Manufacturer : Horiba Modcl : F-74RW-G

Range : NA pH Resolution @ 0.001 pH

Serial No. : BI11LI00O0GI I No. : ELABPHHB74BWQ1

Electrode

Model : 96135 Serial No. : 9X1K0003
Environment : On site calibration was carned oul at the Laboratory, Envilab Co., Lid.

Ambient Temperature @ (22,0 t0 23.0)" C

Relative Humidity : (5010353 %

Date of Received : 20 March 2024
Date of Calibration : 20 March 2024
Date of Issue : 23 March 2024
Calibrated by : Permpon Chaupu

Calibration Method :  [;p_jouse method CAL-M4201 dircct measurement by using standard voltage calibrator
and using certified refercnce material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multipreduet Calibrator

1D No. Cort. No. Duc Daie Traceabilily
400005 SG-E-00307/66 23 Aug 2025 National Institute of Mcirology Thailand (NIMT)
2. Standard BulTer Selution

pH Lerl. No. Lot No, Lxp. Daie Traceability
4,008 61293328 944535 27 Nov 2025 CPA Chem Ltd. Actredited 1o )SO 17034 and [SOFAEC 17025
6.986 61281486 944537 17 Nov 2024 CPA Chem Lt Accredited 1o 1SO 17034 and ISOHEC 17025
©.997 61281073 944536 17 Nov 2024 CPA Chem L, Accredited wo [SO 17034 and 1SOAREC 17025

Approved by :

The Uncertainties are for & conlidence probabilily of approximalely 9

This cerilicate may not be reproduced other than in full exeept with th

LCAL-F0031-03



C A{AL
Calibratech Co.,Ltd.

FANG-7 Moo 2 Suklvpaehasan 3 R Bagpood, Pakkred, fonthabod 137120
el {032) Yol Fan 02 9643133, coomail : ealibrateed:. cobe vaboo.com. ealibratech .cal@hotimail com

Certificate of Calibration

Certificate No. :  67-420034-1 Page : 2012

Result of Calibration :

ULC Condition As-Received 1 Good

lfunction : Eleetrical measurement
pH meter

Perlorming standard curve by Multiproduet Calibrator at pH (4,7,10)

Adjustiment Curve Applied Yoltage | Nominal Value | UUC Reading Correction Uneeriaimy
at nominal pli { mV} { pH) ( pHI|L mV) {mv) (+mV
177.4800 4 3998 | 1775 0.0 0.12
4, 7,10 0.0000 7 7.006 | 0.0 0.0 0.0%86
-177.4800 10 10.000] -1774 -0 0.2
Function : pH meter with eleetrode

Performing a three - bufTer standard curve uging builer nominal pkl (4,7,10)

Adjustment Corve Standard Bufier | UUC Reading Clorrection Uncerlainty
ui nominal pH {pll) (pH) {(pH) {+pl)
4,008 4.009 -0.001 {.0084
4,7. 10 6.986 7.000 -0.014 00092
9.997 100008 0018 0014

UUC - Unit Under Calibration

This resull ol calibration was lound accurale as shown on date and place of calibration only.

This reported uncertainly of measurment was based on a standard uncertainty multiplied by a coverage luctork =2 .

providing aJevel ot conlidence ol approximalely 95%

- b -

AL-FO031-03



SCIMET Co., Ltd.

s [: I M ['I' 1194 Soi Wachirathamsathit 57, Bangchak,
Phrakhanong, Bangkok 10260 Thailand P v
Email:scimet2022@gmail.com, Tel: 02 460 9239 mﬁ%‘o’?ﬁ

hitps:/fwww.scimet.co.th
Certificate No. C17240307

Calibration Certificate

Equiprment: Cooled Incubator
Model: BIC-140 Job No.: K8MT2402653
Serial No.(or ID): 100613-1 ( ELABBODC140NC1 ) Received Date: 27 September 2024
Manufacturer: M-LAB Issued Date: 30 September 2024
Condition: In Condition Page: 1of 3
Ventilation Valve: None Shelves(pc.): 5

Customer

Envilab Co., Lid.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160

Calibration Place
Envilab Co., Lid. { B300 CH1 ROOM )
540, 5401 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160

Calibration Date )
This certificate Is issued the wnits of

27 September 2024 measurement  according 1o the
Inlernztional Systam  of Units (S)). It
provides Iraceability of measurement to

Environment Condition international or national standard or olher
recognized national standard

Temperature:  20.8 °C r 1.0 °C labaratories.
o The measurement unceriainty siaied
Humidity: 54.8 %RH + 2.6 %RH is the expanded uncenainty which is

obtained from the standard uncenalniy

multiplied by the coverage factor (4=2) to
The Method used provide a level of confidence of

In-house method, WI17, based on TLAS-G20 approximately 95%. It is determined in
accordance with the Guide lo Expression

of Uncertainly in Measuremenl (GUM).

. Thase resulls may be affected by

Traoeabllily devialions from specified condilions. The

This certificate is traceable to the SI Units maintained by rET_l:riS' r:'ale only llt:j tf;eh items rtlesl:]ecll.|

. , ] calibrated or sampled. The reporl shal

National Institute of Metrology (NIMT), Thailand through not be reproduced except in full without
SCIMET Co.,Ltd.Certificate No. C232406083 approval of SCIMET Co., Ltd.

.
N >Efmn oL e

(Mongkolwat Hasanon) TR Mr. Thalerngkeat Poungngam)

Person in charge

2. 30 MAY 2023



Certificate No.: C17240307 Page: 20of 3

Standard Installation Locations
Volume (Calibration Zone)= 58 (Liters)

Inside chamber: W= 38 (cm) D= 32 {cm) H= 114 {cm)
Standard Locations (#1, #2, #3,#4): w= D5 {cm) d= 35 {(cm) h= 10 (cm}
Standard Locations (#5, #6, #7, #8): w= 5 {cm) d= 5 (cm) h= 10 (cm)

#9: Geometric center of the chamber

Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9

Channel of Logger 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209

Definitions
Indicating Temperafure. The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of slandards at any paositions or location,

Measured Uniformiy: The maximum diflerence of measured temperatures between of any probes and the
measured temperature at the relerence location which are observed at same time or at close observation time as
possible to determine the temperature paliern or homogeneily with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabilily. The one-half of greatest maximum difference of measured temperatures at any one probe.

Oversall Variatiomr, The difference of maximum and mnimum measured

vErn wvstwn Ja5a (SCIMET CO., LTD.)

ned Soi Wachirathamsaihit 57, Bangchak, Phralhaiossg, Bangkos 1006406 Thaland
Email: s¢imet2022@qgmailcom, Tel 02 460 9229
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SEIMET

Certificate No.: C17240307

Page: 30of 3

Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C
. Tz:s;z:];:ﬂe Correction Uncertainty
{°C) (°C) (£°C)
#1 19.54 -0.46 0.38
#2 19.49 -0.51 0.39
#3 19.87 -0.13 0.39
#4 20.04 0.04 0.37
#5 20.36 0.36 0.36
#6 20.21 0.21 0.37
#7 20,10 0.10 0.36
#8 20,19 0.19 0.37
#a 20.48 0.48 0.35
Temperature Distribution
Desired Selting Ingicaling Measured Temperature at Spread Locations {°C}) Uncertainty
(*C) (°C} (*C) #1 #2 3 | #4 #5 #6 | #7 | #8 #HO {t°C)*
20.0 20.0 20.0 19.54 | 19.49| 19.87 [ 20.04 | 20.36 | 20.21 | 20,10 | 20.19 | 20.48 0.39

Chamber Characterization

Indicaling Measured Uniformity Measured Stability Qverall Variation
{'C) {*C) (x°C) *C)
20.0 1.07 0.18 1.26

Note: * Maximum uncertainty of the each position

The End of Certificate

Usdn sradiion 3xda (SCIMET CO., LTD.)

94 Ser Warhirarbamsattel 57 Bangchak  Phrakhanong, Bangkolk 10260 Thallarc)

Email scmet202z@gmalcom, Tel 02 460 9239




Refer (o Certificate No.:  C17240307 Page: 1 of 1
Statements of conformity:

This conformity certificate documants the validity of the following statements of confarmity based on
the measurement results of corresponding calibralion cerlificate:

The correction of indication determined during calibration are under given measurement and
environmental conditions and considering the expanded measurement uncertainty {(coverage
probability 95%) within the specification. The given measurement uncerainty already includes other
all effects by according to the standard method, TLAS-G20. Tharefore, those parameters have nol

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customner,

Decisionrule : [J Chaice A  Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

Choice B Non-binary stalement with guard band (w = 1 U), Pass or Fail Specific Risk <
2.5% PFA and Condition Pass or Condilion Fail Specific Risk < 50% PFA.

[0 Choice C  Customer defined, Customers may define arbitrary multiple of r to have applied as
guard band (w=r U} .
; PFA: Probability of False Accept

>§éﬁdﬂ @/w

KEiMtr €0 TR {Mr. Thalerngkeat Poungngam)

v 31edun o

Authorized signatory

Without adjustment
Desired Temperature : 20.0°C Tolerances: 1.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C
Locations Measured Con:ljt (i;n e Guard band (W) Tolerance Conformity
{°C) °C) (x°C) (£ °C)

#1 19.54 -0.46 D.38 1.0 Pass
#2 19.49 ~0.51 0.39 1.0 Pass
#3 19.87 -0.13 0.39 1.0 Pass
i 20.04 0.04 0,37 1.0 Pass
#5 20.36 0.36 0.36 1.0 Pass
#6 20,21 0.21 0.37 1.0 Pass
#7 20.10 0.10 D.36 1.0 Pass
#a 20.19 0.19 0.37 1.0 Pass
#9 20.48 0.48 0.35 1.0 Pass

Caorrection of UUC.* = Measured Temperature - Desired Terperature

The validity of the slatements of conformily cannol be guaranteed for different places of use, environmental conditions or improper use. ™™™

The End of Statements of Co

usdn sratiwn 3do (SCIMET CO., LTD.)
1:94 Soi Wachirathamsathit 57, Bangchal, Phirakhanang, Bangkok 10260 haitand
Email: scimet2022@gmail com, Tek 02 460 9239




Corr_Distribution & Max_Measurement Uncertainty
Job_No. KSMT2Z2402653

Correction (°C) Without adjustment

RO T — S R S N .
25 |
20 i_
1.5 |
1.0
z
0.0 L}

05 i
-1.0

-15

-2.0

-2.5

B Yo e o =

0.0 50 10.0 15.0 200 250
X #l & #2 #3 UUC (°C)
= # ® #5 - #6
*  H7 4 #a n #9
- Uncer (+] = Uncer (-] ----mm-n- Lower Accepfance limit
«ueme-es Upper A¢ceptance limit —rmmene LOWer Specification —-e=-—- Upper Specification
Temperature Distribution @ 20.0°C
51d{°C) Job_No. KSMTZ2402653
. di
930 ‘Without ad justment
225
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#4 #5 i P
——— 17 #B #9
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SGIMET

aflemZaedia: Cooled Incubator

WnELamASaY; 100613-1 ( ELABBODC140NO1)

su: BIC-140

luasrdausamiAiaRIUANamMUAR

w@aiilusnu; KSMT2402653

ns7adau (5u)

A0V ()

27 Sep 2024 “unrsHIAde 27 Sep 2024 VNTELG)

Und | Wlng Unf | bdnd
General

O 1. dwold = ]

= O 2. Asvingau Main Switch = O

(] O 3. mwviwu Selector Key (¥ O

O 4, msudsmaa Display O

'm| O 5. mMeinu Weay ]

O O 6. an Lever of Ventilation valve O O -

= O 7. dnw Lever door open / close ] (|

M O 8. dn' i Door seal ¥ O

M| a 9. MavindTurassu Safety & O

O 10,  ATHNIULaIsEUINR N O

0 0 1. v uIsELLYMadu 0 1 :

] 12.  dpndinases '

a 13, damIsuIadan b dAnufisenin 3 O

aptusll

Vv3dn vwiwn $a (SCIMET €O, LTD)
1194 Soi Wachrathamsathit 57, Bangehak. Phrakhanang, Bangkok 10260 Thailand
Email: scimet2022@gmail com, Tel: 02 460 9239

Mr. Mongkolwat Hasanon

Service Engineer

FI17-00: 08 MAR 2023



SCIMET Co,, Lid.

Phrakhanong, Bangkok 10260 Thailand

oGIMET

1194 Soi Wachirathamsathit 57, Bangchak.

Email:scimet2022@gmail.com, Tel095-5562-4939

Certificate No. C27240001

Calibration Certificate

Equipment: DO METER
Model: HIS147
Serial No.(or ID): H0O0007030
Manufacturer; HANNA
Condition: In Condition

Customer

Envilab Co., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160

Calihration Place
Environment Laboratory, SCIMET Co., Ltd.

Job No.: KSMT2400445
Received Date: 04 March 2024
Issued Date: 14 March 2024
Page: 1of 2

1194 Soi Wachirathamsathit 57, Bangchak, Prakhanong, Bangkok 10260 Thailtand

Calibration Date
14 March 2024

Environment Condition
Temperature: 23 °C + 2 °C
Humidity: 50 %RH = 15 %RH

The Method used

In-house method, WI27 , By comparisen with cerlified
dissloved oxygen solution standard

Traceability
This is cenrtificate is traceable to S Units , Sample test and
temperature test are assured through HANNA instrumenis
company certificare No. 29E31, through Quality Reborn
Co.LTD ceriificare No.QR23-1169

\ )

o > /SGIME

SCIMEY CO LIO,
s n B Brodiun IR0

Mr Dumrong Boonsopon

Person in charge

This cenificate is issued the units of
measurement according to the International
System of Units {S1). It provides lraceability
of measurement to international or national
slandard or other recognized nalional
slandard laboratories.

The measurement uncerfainty stated s
the expanded uncertainty which is obtalned
from the slandard uncertainty multiplied by
the coverage factor (k=2) to pravide a level
of coniidence of approximately 95%. It is
determined in accordance with the Guide to
Expression of Uncertainty in Measuremeant
{GUM)

These resulls may be affected by
daviations from specified conditions. The
results relate only to the items tesled,
caiibrated or sampled. The report shall not be

reproducad except in full withoul approval of
SCIMET Co., Lid.




SGIMET

Certificate No.: C27240001 Page: 2 of 2
Calibration Results:
Electrode Serial No. KCINOSV1IR
Model : H176409
Brand : HANNA
Electrode Test
Atmospheric pressure measured while calibrating. 755.84 mmHg
Temperature measured while calibrating.{ £ 0.2 °C} 250 °C
The Oxygen Solubility was calculated from the ambient conditions. 8.21 * 0.03 mgiL
The Oxygen Solubility reading from the DO METER 823 mglL
Sample Test
Standard Unit Under Calibration Correction Coverage Factor Uncertainty of
Oxygen Solution Reading (k) Measurement { £)
0.00 mg/L 0.00 mg/l 0.000 mgilL 2.00 0.13 mg/L
Temperature Electrode
Dimension of Probe;
Length : 140 mn,
Diameter . 21 mn
Immersion Depth 80 mn.
STD. Reading UUC. Reading Correction of UUC | Coverage Factor Uncertainty of
*C) (°C) (°C) (k) Measurement (+°C)
25.01 250 0.01 2.00 0.15

The End of Certificate

uUsUn BN 80 {(SCIMET CO., LTD.)
P Ben Wachathameatlng 57 Lioregs T b aisbiano
Ernail: scimet2022@grail com, Tel 095 S52 0939

Froae gt oo SOQZHG Thalarel
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SEIMET

uasIaFaudnINLAIay Do Meter

Wi luoy; KSMT2400445

uflaiaiasila: DO METER qu HI9147 winaluATas; HO0007030

ms1aRav {(3u) asradau (dv)

14 Mar 2024 uMIATIILER 14 Mar 2024 WUING
dad | hilnd Uad | Lidnd

Q@ 0 1. ermamgaiiaing O

O 2. enudzoin ( daolddragre, mplu-uamaiav) O

17 ) 3. aivd fla - ile 1e3ag (On-Off Swicth) 0

ol 0 4. tuns (Keypad) m]

) ] 5. wihaa (Display, Screen Contrast) I}

ol O 6.  8.anTwsa { Electrode and Connection Cable ) a

Gl O 7. auadidninie In|

7) O 8. viuwgafiidnive 0

i 0 9.  miuddnivse (Stand) =

dauuei

tMr.Dumrong Boonsopen

Service Enginser

UsSUn vhemun 50 (SCIMET CO., LTD.)
TEFA o v Dieaerke o cathey e Bangge hak, Phrakbanong, Banngkaole 18260 Thailand
Ernentd scirnel 202 260 gmiail com Tel: (095 552 4330
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Calibratech Co.,Ltd.
i 106-7 Moo 2, Sukhaprachassn § Rd., Bangpood, Paikrad. Nonthalari 1120
Tebt02) Y64-621 1 Faxd02) 962-3153, e-mnil - calibenechcalédyahoocom, calibraiech cali@omeailoon:

Certitficate of Calibration

Certificate No. : 67-400312-1 Page :10f2

Submitted by : Envilab Co., Lid.

540,540/1 Soi Bangkhace?, Bangkhae, Bangkok 10160

Equipment : COD Reactor
Manufacturer : Hamna Model : HIZ39800
Range : N/A "C Resolution @ 0.1 “C
Serial No. : (648004010) [D No.: ELABHIZ3980001
Environment : Ambient Temperature @ (23 4 2) “C
Relative Humidily ;o (30 + 15) %
Date of Received ; 30 May 2024
Date of Calibration : 04 June 2024
Date of Issue : 04 june 2024

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method direct measwrement with
The temperature scale used was based on 115-90

Reference Standard Instruments :

Standard Digital Thermometer with TC Type T probe

1D No, Cerl. No, Dug Date Traceability
400046 & 400023 67-400198-1 01 Oct 2024 National institute of Metrology Thailand (NIMT)

The Uncertainties are Jor a confidence probability of approxin

This eerificate may not be repraduced other tham in fult except with the prior writien spproval of the Calibratech Co.,Lid. Fq%

~FO031-03 7 4 N
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Calibratech Co.,Ltd.
F06-7 Moo 2. Sukhaprichasan 3 Rl Bongpood. Pikkred, Mol 17129
Pl i} S64-62 11 Fec 02 969- 5155, cedl © ealibrarechocalis vabwsnoons, calhratesh caldhatmail.eom

Certificate of Calibration
Certificate No, 07-400312-]

Result of Calibration 1 Withont Adjustment

Funetion 1 Temperalure measurement

Page : 2 of2

Controller
Test LU uue
Point | Seiting | Reading Standard Reading at Position (°C)
("cryl ey o I 2 3 4 5 6 7 8 9 10
1500 | 1500 | 1500 | 1459 | 1490 | 1494 | 1484 | 1483 | 1485 | 1498 | 1488 | 1489 | 1495
Tusl Lvuc uuC

Stand ing ot Position {
Point | Setting | Reading tandard Reading al Position {* C)
(rCyfrCHy | (7C) I 12 13 14 15 16 17 18 19 20
150.0 | 1500 | 1500 | 1492 | 1503 | 1497 | 149.8 | 148.2 | 1494 1487 | 1488 | 1517 | 149.6

Test ulc uyc

Point | Seuing | Reading Standard Reading al Position (" C) Uncertainty
QUGB I N Sy oD I BN G ol | 21 22 23 24 25 (+°C)
1300 | 150.0 | 150.0 | F48% | 1493 | 1492 [ 1487 | 1493 0.78

This reported unceriainly of measuremenl was based on a standard uncertainly multiplied by a coverage faclork = 2,

providing a level ot conlidence of approximaicly 95%

-olo -

AL-F0031-03
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Calibratech Co.,Ltd. LA

7A06-7 Moo Z, Boklaorachasan 3 R, Bangpooed, Palikved, Monthaboe 81120 CALIBRATION 0630

Teid G2 Yod=624 1 Fux R Md-50 53, e-mail - calibratech. caldyahoo.com. calibratech _cali@honmail.com

Certificate of Calibration

Certilicate No. : 67-400166-2 Page : 10of2

Submitted by : Envilab Co., Lid.
540, 540/1 Sot Bangkhac 7, Bangkhae, Bangkok 10160

Equipment : Water Bath

Manutacturer : Mecmmerl Model : WHNB 14

Range : N/A “C Resolution 0.1 "C

Serial No. : 1.412.2222 IDNo. © LLABWBWNR2ONOI
Envirenment : On site calibration was carried out al the Laboratory, Envilab Co.. 1.1,

Ambient Temperature . (290t030.0 " C

Relative Humidity : (6010 650 %

Line Voliage : (2242 t0 22520V
Date of Received : 20 March 2024

Date of Calibration : 20 March 2024

Date of Issue : 22 March 2024

Calibrated by : Kittisak Kokaco

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on 17T$-90

Reference Standard Instrnments : This certification is traceable to the International Sysien of Units

Standard Digital Thermometer with RT'D probe
11 No. Cert. No, Due Date Traceability

400046 & 400024 66-400547-2 02 Apr 2024 National nstitute of Mctrology Thailand iNIMT)

ronithong )

Manuger

The Unceriaintics are for a coniidence probability of approxi

This cerificiue inay not be reproduced otler than in full exeept with the prior written approval of the Calibriech Co )l

_ AL-FOU3 1-03
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= N ht .
Calibratech Co.,Lid.
-7 Moo 2, Sukbaprachasan 3 Rd., Dumgpond, Pakkred, Nontheburs 11420
el 4073 964-6211 Fox.{02) #4-5155, w-mail @ calibrateeh . caldyahoecom, caibiatesh ealid homail.com

+

Certificate of Calibration

Certificate No. :67-400166-2 Page : 2 of 2

Result of Calibration @ Without Adjustment
VUL Condition As-Received : Good

Function :  Temperature measurement

Front
Test Selling Indicaling Meagured Temperature { ()i Measured Measured
: N Uncerluinty
Pomnl | Temperature | Temperature Sensar No. Uniformily Siability
("Cy ("C) ("¢ 1 2 3 4 5 (+°C) (*C) )
Y30 4.5 94.5 93129508 {9511 | Y502 9517 0.23 0.20 0.12

This result of calibration was found secirate as shown on date and place of calibration only.
This reporied unsertainty of measurement was based on a standard vncertainty, multiplicd by a coverape faclork =2,
providing a level of conlidence of approximately 95%

-olo -
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Calibratech Co..Ltd. Wil o0
FI06-7 Moo 20 Sukbyochasan 3R, Bungpood, Peklnsd, Somtbabin 1162 CALIBRATION Q030

Tlii2Y 064-62 1 Faxitdy 964 3057 e nunl cohibratechoeol ¢ aohiomcuns, valibrvech cal@hotnat].eom

{‘ertificate of Calibration

Certificate No. : 67-400166-1 Page : 1ot2

Submitted by : Envilab Co., Ll
3440, 54111 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Femperatre contralled enclosure (Oven)

Manufacturer ; Memmerl Model : UF 75

Range : N/A “C Resolution : 0.1  °C

Serial No. 3319.0600 ID No. : ELABHAOVEN0DGDO
Environment : On site calibration wis cauried out at the Laboratory, Envilab Co., Lid,

Ambient Temperawre (29.010 30.0} "C

Relatve Humidity : (6010 650 %

Line Voltage : (22420225.2)V
Date of Received : 20 Mareh 2024

Dale of Calibration : 20 March 2024
Date of Issue : 22 March 2024
Calibrated by : Kinisak Kokaeo
Calibration Method : CAL-M4004, TLAS G-20
The terperature scale used was based on [TS-90

Reference Standard Instruments This certification is traceable to the International System ol Units

Standard Digital Thermometer with Thermocouple probe

ID No. Cert, No, Due Daig Traccability
400046 & 400028 46-400547-13 (s Apr 2024 National Tnstituie of Melrology Thailind (NIMT)

Promthong }

The Uneeriainties are for a confidence probability of approxim

(=133
L
This cerificute may not be reprodoced otber ihan in full excepl wilh the prior written appreval of the Calibratech Co.. Lrd., ﬁ%

AL-FD0O3|-03
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Calibratech Co.,Lad.

T T Voo 2 Sckhaprachasin 2 Rd,, Haogpood, Pakkeed, Notithalward 11120
Cot 02 E) o A2 96d-5 | 55, e-ttini] @ calibratech_calip valoo com, eallenealy_eabchotail com

Certificate of Calibration
Certificate No. :67-400166-1 Page : Zof 2

Without Adjusiment
Good

Result of Calibration :
UUC Condition As-Received :
Fonction : Temperaure measurement

This instrument was selting i ventilation at position 0 {(close)

Mside ol Chamber
1/ W =040 m
A : 2 - 4 D =pd3 m
3 =056 m
A
& Capacity = 007 m
6 H2
9
o g
U\.“I")_
v Di2
" Fronl =
W
'|'L‘>I_' Seting todicating
. _ - Measured Temperature (" C) @ Sensor No. Uncertainty
Poini | Tewmperanne | Fonmperature
(B! ("C} ("C) 1 2 3 4 5 6 7 g 9 (1°CH
(HERL 113 103.5 10411 104,4 ] 1041 [ 104.3] 1040 | 1040 ] 104.0( 1037 1043 .70
LHI 1.5 109.5 PTOUH ] V104 LI [ FIG3 ] 1102 LI ] 11000 | T09.4( 110.3 072
1300 179 179.0 179.5] IR0, L1RO3 | 180.6 ) 1505 [80.3 ] 180.2| 180.2| [KO.8 0.95
Lest Setting Indicating Measured Measuced Overall
o Temperaiure Temperanre Unilormity Stabiliy Varation
(O G ("C) (°C) ("C) ("C)
1040 103.5 1035 0.7 0. 1.0
Fn 1095 109.5 1. 0.1 12
[EURY 179.0 179.0 1.5 0.2 1.6

Rennk The uneeriainty is not combine unilormity of the air chamber

I'his resull of calibration was found accurate as shown on date and place of calibration only.
This reported uneertainly of measurement was based on a standard uncertainty multiplied by a coverage factork = 2,
nriding a level of confidence of approximaltely 95%

-olo -
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Calibratech Co.,Ltd. NE S S TIobs
06-F Mos 2, Sukhapiachasan 3 R Banzpoo:d, Pakkred, Nonthabwrs § 1326 CALIBRATION 0030

Tel {021 964-02 1 1 Fan {02} 204-5 155, c-mail - colibiaech_calovahuoeom, caiiratech onl@ihotmadivom

Certificate of Cahibration

Certificate No. : 67-200060-2 Page : 10f2
Submitted by : Envilab Co., Ltd.

540, 540/1 Soi Bangkhac?, Bangkhae, Bangkok 10160

Equipment : Elecironic Balance
Manufacturer ; METTLER TOLEDGO  Model ;. XSR205DU
Serial No. - B911363567 1 No. : ELABBALANCENOG
Capacily : 220 g Resolution : 0.00001¢/81g, 0.0001g/220g
Environment : On site calibration was carricd out at (he B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature (200t 205 "C
Refative Humidiy : (54210591 %
Air Pressure  : 1013.0 mbar
Date of Received : 20 February 2024
Date of Calibration : 20 February 2024
Date of Issue 21 February 2024
Calibrated by : Satja Sangklim
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB |4

1Zdition 7 - November 2022

Reference Standard Instruments : This certification {s racenbie (o the Intermational System ol Units
Standard Weights

IDNo, Cert, No, ¢ Date Trageabilit
E261-E2624 C02232088 08 Norv 2024 National Instituie ol Metrology {Thailand), (NIMT)

The Uncerlainties are for a conlidence probability of ap

This cerificate may not be reproduccd other than in full except with the prior written approval of the Calibrasech Co.,Lid.

L L-FOOBI-O?
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Calibratech Co..Ltd.

T106-7 Moo 2, Sskbaprachasan 3 R Ihmgpood, Pakied, Nonthabazd F1i20

TR RE4-62T] Fax £023 uhd 31AS, el ealibratech. cadfe vibhoo.com, calibiotegh gk Botailcom
Certificate of Calibration

Certificate No. :  67-200000-2

Result of Calibration : Without Adjustiment

UUC Condition As-Reccived 1 Good

Departore ol indication Irom nominal value

Nominal Value Correction Uncertainly
@ (8) * (g)
0.1 0.00000 0.000015
0.5 (.00001 0.000022

| 0.00000 . 0.000026
2 0.00001 0.000034
3 -0.00001 0.000043
10 0.00000 0.000053
50 (0.00003 0.0001}
100 (0.0001 0.00020
150 00061 0.00038
200 00002 0.00038

This result of calibration was Jfound accurate as shown on date and place of calibration only.
This reported uncertainty o’ measurement was based on a standard uncertainly mutiplied by & coverage factor k =

providing a level of conlidence of approximalely 95%

Eceentric ervor Load test : Sl 2
C D
A B C D E
E
0.00000 0.00000 000010 000000 000000 g - N

Repeatability Load test : 200 g
Sulev, ; 0.000032 g

CAL-F0031-03

Page : 2012

200,
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C&th]'ﬂt(ﬁ()h C(.)._.‘Ltd. . NSC-TISI-TIS1 7025
FrinaeF ivion 2 Sukhaprachasan 3, Bangpond. Pakkeed, Nonthabuns 1§20 CALIBRATION 0030
OB S04 00T Fuad i 9045135 commil © cnlibiatech. calzeyaliooeon, calibtatech calienhotonlvam
o PR ~ ~ - o .
Certificate of Calibration
Certificate No. : 67-410025-1 Page : 1012
Submitted by : Envilalb Co., Lid.
310. 540/1 Soi Bangkhac 7, Bangkhac, Bangkok 10160
Equipment : Digital Thermo-Hygrometer
Manufacturer : Jedio Maodel - HC-1
Range Temperature @ N/A °c Resolution = 0.1 " C
Range Humidity : N/A %R, Resodution @) YR.H.
Serial No, PONPES832094 IDNo.  ELABTMIITC 10003
Environment : Ambient l'emperature : 23 + 2y "C

Relative Humidity (50 + 15) %

Date of Received : 20 February 2024
Date of Calibration : 22 February 2024
Date of Issue 22 February 2024

Calibrated by ; Chortip Samchusri

Calibration Mcthod : This instrument was calibrated by In-house method comparisen techuique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

Reference Standard Mnstrmnents ; This certification is traceable 10 (he Intervational System ol Uinily

Digital Indicator with Stndard Probe Temp! lum

D N, Cert, No. Due Dalg Traceability
400034 & 400035 SG-H-0DD20:67 05 Jul 2024 Suceess Gateway Co. Lid., Acercdied by YIS Calibration Ne. 0268

=
This cerificate may not be reproduced other than in full except with the prior written approval o the Calibrareeh Cor. Lid,

AL-FO031-03
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Calibratech Co. Ltd.

F4106-" Moo 2, Sukiapeachasan 3 Rd,, Baoppoud, Pakbeed, Mot 11120
TellE 9a4-62 11 Vaxf02) 9645133, e muil - calibratech. sk voloe o, vttt eelt hetnmilom

Certificate of Calibration

Certificate No. : 67-410025-1 Page : 2 0f2

VUC Condition As-Received : Good

Result of Calibration : Without Adjusiment

Function : Temperalure measuvremen
Reference Humidity @ 50 %R,
Standard Tenperature UL Remding Camrection Uneertainty
ey (e ) {+'C)
24,98 230 .0 {L46

Result of Calibration - Withoul Adjusiment

Funclion : Humidity measurement
Reference Temperalore §i) 25 r
Standard Humidiy DUC Reading Correction Uncertainty
(%R.H. } (%R0} (%R.H.) (£ %R.H)
50,03 5t} (} 22

Remark

LUC : Unit Under Calibration

This reselt of calibration was found accurate as shown on date and place of calibration only.

This reporled uncertainty ol measurement was based on a standard uncertainty multiplied by a coverage factark =2,

providing a level of conlidence of approximately 95%




CAL

Calibratech Co.,Ltd. i | N
TH106-7 Moo 2, Sukbappaclosan 3 R, Bangpood, Pakkred, Noathabuoei 11120 ?;SA?I;ESTFL?\!'I:\Eﬁ ! gg:f g
Tel(02) 964-62 1| Fax (012! 96d-5135, ¢ wall : calibriech _cal@yahoo.com, calibratech .caliidhotmail.com

Certificate of Calibration

Certificate No.  : 67-300662-2 Page : 10f2

Submiited by s lnvidab Cou L.

5400 54071 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Lquipment o Measuring Piperte

Manulacturer © KIMAX

Capacity ;25 ml Giaduation : 0.1 ml
11 No. : B-WW-00i/15
s n
Envirommneni ¢ Ambient Temperature ¢ (2043} C
Relative Mumidiy : (50+10) %
Alr Pressure : 1010.6 mbar.
Date of Received 1 07 November 2024

Date of Calibration : 09 November 2024
Date of Issne + 09 November 2024

Calibrated by : Arcerat Sombun

Calibration Metihod @ In-house method CATL-M300] basced on ASTM E 542-22

Reference Standard Instrumicnts @ 1 his corileation is traceable ta the inlernarional System ol Units

Elcetronic Balange

10 Mo - Ceri No, Due Date Traceability
241005 GE 00 g 12 Dee 2024 Nationis] Institie of Metrology (Thaidland) (NIMT)

Approved by .

X

The Uncertainties are 1or a conlidence probability ol approximately

This cerificate may not be reproduced other than in full except with the prior wnllen approval of the Calibratech Co.;Ltd.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nenthalburi 11120
1el.{02) Y64-6211 Fax.102) 264-5155, e-mail : calibratech . cali@yahoo.com, calibratceh cal@homail.com

Certificate of Calibration

Certificate No. : 67-3000662-2 Page : 2 of 2

Result of Calibration This result of true Volume is referred to standard 1emperature at 20 ¢

LU Condition As-Received:  Good

Delivery Time - 2.24  scc,

Nominal Volume { 1! ) Measwing Volume (ml )

n 10.0133

25 249316

Lncerlainty ol measurement with in + 0.0067 mi

I'his resuli ol calibration was found accurate as shown on date and place ol calibration only,

200,

['his reported  uncertainty of measurement was based on a standard ungeriainty mulliplied by a coverage factor k =

providing a level ol confidence ol approximalely 95%

-o0o -
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Cahbratech Co..Ltd.

ot
1087 Moo 2, Sukhaprichisia 3 B, Bunepood, Paideesl, Nouilidari §1120

(T

e

b LSE e
MHEC-TISI-TIS1 7025
p . . . CALIBRAATION 0030}
Telii2} 964-6211 Fax (021 %0d-3185, ol @ calibiatesh . cabiéeyalg ccom, valibiuzech caly hocnuil.com

Certificate of Calibration
Certificate No.  : 67-300293-9 Page : 1 of2

Submitted by : Envilab Co.Lid.

5340, 540/1 Soi Bangkhae 7, Bangkbae, Bangkok 10160

Equipment : Cylinder
Manufacturer @ Witeg Class A
Capacity ) 30 ml Graduation ; 1 ml
1> Na. ;o C-TIm-001/24

Environment r Ambienl Temperature (201 3) “C
Relative Humidity : {50+ 10) Y%
Air Pressure : 1606.0 mbar,

Date of Received ¢ 15 May 2024
Date of Calibration : 20 May 2024
Date of Issue 1 20 May 2024

Calibrated by ¢ Arcerat Sommbun

Calibration Method : In-house method CAL-M3001 bascd on ASTM F 542-22

Reference Standard Instruments @ This certilicanoi s raceabie 1o the Imernational System ol Units

Electronic Balance

1D No. Cerl. No, Due Date Traceability,
241002 66-200388-1 02 Jun 2024 National Institute ol Mctrology (Thailand) (NIMT)

Approved by : /»”/‘/474_1
/ . N

The Uncertaintics are for a conlidence probability ol approximately 9

This cerificate may not be reprodueed other than in full except with the prior writien approval ol the Calibratech Co., Lid.

CAL-FOO31-03
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Cahibratech Co.,Ltd.
T106-7 Moo 2. Sukhaprachasan 3 ., Bangpood, Pakkred, Sonthaburi 11120
Tel{02) 964-62 11 Fan (02) 964-5133, v-owil : calibrmech_caligyahoo.com, ealibratech cal@hounail.com

Certificate of Calibration

Certificate No. : 67-300293-9 Page : 2 0of 2
Resuolt of Calibration : This result of lrue Volume is referred lo standard temperalure at 20 ‘c

UUC Condition As-Reeelved :  Good

Nominal Volume { ml ) Measuring Volume (ml )

23 2509

50 49.99

Uncerainty of measurement with in + (1.054 ml
This resull of calibration was found accurale as shown on date and-place of calibralion only.

This reporled uncerainly of measurement was based on a slandard uncertainty multiplied by n coverage faclor k = 201 .
providing a Jevel of confidence ol approximately 95%

-ollo-
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Calibratech Co..Ltd. AR N
FG6-7 Moo 2, Sukheprachaaa 3 R, Bungpood, Pakinad, Nomhuboi 120 Eiffagi;gz‘gggg
Peb U2 u6d-p2 | Pas (021 9nd 2 F5S, comni © calibrech. calfgyaheo com, ealibrech caliounail.com
Certificate of Cahibration
Certificate No.  : 67-300293-12 Page ;1 of 2
2
Submitted by Envitab Co.,LAd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkolk 10160
Equipment Cylinder
Manufacturer @ PYREX Clags © A
Capacily 100 ml Ciraduation @ I ml
1D No. C-HM-001/22
Environment Ambient Temperature : (20+3) Ké
Relative Humidity (50+10) %
Alr Pressure 1006.0 mbar.

Iiate of Reveived
Date of Calibration :
Date of Issue ;

Calibrated by :

Calibration Method :

Reference Standard Insiruments

Eleetronic Balwee

15 May 2024
20 May 2024
20 May 2024

Areerat Sombun

In-house method CAL-M3001 bascd on ASTM IT 542-27

This certification is traceable w the International Syswem ol'Unls

i

1D No. Cert, No. Dug Date Traceability
241002 H6-200388~ 1 02 Jun 2024 National Instiute ol Metrology CThiiland ) (NIMT)

The Uneertaintics are lor a conlidence probability ol approximalcly Y5

This cerilicaie may not be reproduced other than in full excepl with th

CAL-FD031-03

?/#—flq

Approved by
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Calibratech Co.,Ltd.
7'i06-7 Moo 2, Sukbaprachasan 3 Rad., Bangpnod, Pakkeed Sosthaburs 1700
Tel {02} 964-6211 Fax{02) 9645155, v=mail 1 callyatec] < ale vahoncom, cabbrogeh calié@hounail.com

Certificate of Calibration

Certificate No. : 67-300293-12 Page : 20f2

P— . a - - o
Result of Calibration : his result ol true Volume is referred (o slandard temperature at 20 C

UUC Condition As-Received :  Good

Nominal Volume t m) ) Measuring Velume { ml )
50 5009
100 10016
Uneertainty of measurement with in - 0063 mi

This resull of calibration was found accurme as shown o date and place of calibration anly.

This reported uncertainty of measurement was based on a standard uncertainty multiplicd by a coverage factor k = 2.00 ,
providing a level of confidence of approximalely $5%,

- oo -
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SCIMET Co., Ltd. Hac=-NRA

sc I M ['[ 1194 Sol Wachirathamsathit 57, Bangchak, NS
Phrakhanong, Bangkok 10260 Thailand ¥ LTI TS TS
Email:scimet2022@gmail.com, Tel: 02 460 9239 CALIBRATION 0454

hitps:/iwww.scimet.co.th
Certificate No. C07240032

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: CARY 60UV-VIS Job No.: KSMT2400444
Serial No.(or ID). MY 17480026 (ELABSPECTRO0002) Received Date: 04 March 2024
Manufacturer: Agilent Issued Date: 04 March 2024
Condition: In Condition Page: 10f 3
Customer

Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7,Bangkhae, Bangkhae, Bangkok 10160

Calibration Place
Envilab Co., Ltd.{B201 CO-THC ROOM)
540, 540/1 Soi Bangkhae 7 Bangkhae, Bangkhae, Bangkok 10160

Callibration Date ) . )
This certificate is issued the units of

04 March 2024 measurement according fo the International
System of Units (SN. It provides lraceability

of measuramenl 1o inmernalional or nalicnal

Envirenment Condition standard or other recognized national
standard laboratories.

Temperature: 223 °C + 06 °C The measuremenl uncerlainty stated is

o the expanded uncertainty which is obtained

Humidity: 657 WRH * 0.5 %RH from the standard uncerlainly multiplied by

the coverape factor {#=2) to provide a level
of confidence of approximalely 95%. It is

The Method used determined in accordance with the Guide 1o
Expression of Uncertainty in Measuremeni

In-house method, WI07, based on ASTM E 275-08 and oo !
ASTM E 387-04 These results may be aflected by
deviations from specified condilions. The
Traoeability results relate only to the ilems tested,

calibraled or sampled. The report shall not

This certificate is traceable to the CRM maintained by National Institute be reproduced except in  full without
approval of SCIMET Co., Lid.

of Standards and Technology (NIST) through Starma Scientific Limited.
The standard for Wavelength Certificate No. 108691 and 108692

The standard for Photometric Certificate No. 109010, 11

e - ;

FCIMET Cpr Jubwr

{Mr. Dumrong Boonsopon) STdn ST R TR (Mr. Thalemgkeat Poungngam)

Person in charge Authorized signatory

FC07-03: 30 MAY 2023




)
"SGIMET

Certificate No.; C07240032 Page 2 of 3
Caliibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 1.5 nm and UUC at 1.5 hm
Standard Wavelength Unit Under Calibration Correction Uncertalnty of
{nm) (nm}) {nm) Measurement { :t nm)
219.73 220.0 -0.27 0.14
241.55 241.8 -0.25 0.16
287.56 287.6 -0.04 0.14
333.77 3337 0.07 .19
360.45 3601 0.35 0.14
417.59 417.0 0.59 0.14
472.50 472.3 0.20 0.14
513.47 5134 0.07 0.14
528.88 528.9 -0.02 0.14
537.18 537.1 0.08 0.14
541.58 642.3 -0.72 0.16
740.72 741.3 -0.58 0.14
748.55 749.1 -0.55 0.14
807.03 807.4 -0.37 0.14
879.28 §79.0 0.28 0.14
Photometric Accuracy (Absorbance)
Standard absorbance Unit Under Calibration Correction Uncertainty of
Wavelength
{Abs) (Abs) {Abs) Measurement{ £ Abs)
0.0000 0.0000 0.0000 0.0080
235 nm
0.7293 07273 0.0020 0.0030
0.0000 -0.0003 0.0003 0.0080
257 nm
0.8497 0.8457 0.0040 0.0080
(.0000 0.0004 -0.0004 0.0080
313 nm
0.2833 0.2810 0.0023 0.0080
0.0000 0.0001 -0.0001 0.0030
350 nm
0.6299 0.6259

vZun swiwn $do (SCIMET €O., LTD.)

Y3 Sew W hirathamsathil 97, Bangehak, Phrakhanong. Bangkok 10760 Thatand

Frnal soimet 20228 gmailcom, Tel 02 460 9239

FCO7-03: 30 MAY 2023
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Certificate No.: C07240032 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
{Abs) (Abs) (Abs) Measurement( + Abs)
0.0000 0.0000 0.0000 0.0045
0.2373 0.2386 -0.0013 0.0045
420 nm 0.5617 0.5637 -0.0020 0.0045
0.7392 0.7382 0.0010 0.0045
1.0550 1.0542 0.0008 0.0045
0.0000 0.0000 0.0000 0.0045
0.2335 0.2354 -0.0019 0.0045
440 nm 0.5513 0.553% -0.0026 0.0045
0.7230 Q7222 0.0008 0.0045
1.0324 1.0343 -0.0019 0.0045
0.0000 0.0000C 0.0000 0.0045
0.2126 0.2143 -0.0017 0.0045
465 nm 0.5036 0.5059 -0.0023 0.0045
0.6735 0.6729 4.0006 0.0045
0.9615 0.9638 -0.0023 0.0045
0.0000 0.0000 0.0000 0.0045
0.2201 0.2213 -0.0012 0.0045
546.1 nm 0.5176 0.5196 -0.0020 0.0045
0.6930 0.6925 0.0005 0.0045
0.9908 0.9925 -0.0017 0.0045
0.0000 0.0000 0.0000 0.0045
0.2443 0.2452 -0.0009 0.0045
590 nm 0.5530 0.5544 -0.0014 0.0045
0.7196 0.71895 0.0001 0.0045
1.0301 1.03186 -0.0015 0.0045
0.0000 0.0000 0.0000 0.0045
0.2646 0.2651 -0.000% 0.0045
635 nm 0.5370 0.5394 -0.0024 0.0045
0.6862 0.6872 -0.0010 0.0045
0.9822 0.9855

The End of Certificate!

u3Un swdwn 318a (SCIMET CO,, LTD.)

V144 S Wachirathamsathit 57, Bangchak, Phrakhaneng, Bangkok 102640 Thailand
Email, scimet2022@gimail.com, Tel: 02 460 9239 FCO7-03: 70 MAY 2023




Refer to Certificate No.:  C07240032 Page: 1 of 3
Statements of conformity:
This conformity certificale documents the validity of the following stalements of conformity based on the measurement

results of corresponding calibration certificate:

The error of termperature determined during calibration are under given measurement and enviranmental conditions
and considering the expanded measurement uncertainty (coverage probability 85%) within the specification. The given
measurement unceriainty already includes other all eifects by according lo the standard method, ASTM E 275-08 and
ASTM E 387-04. Therefore, those parameters have nol been assessed separately.

Tolerance and Decision rules:

Assessment of the conformily of the measurement device are done based on direct comparison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customer,

Decisionrule : [J Choice A Binary Statement for Simple Acceptance Rule (w = 0}, Specific Risk < 50% PFA.

@ Choice B Non-binary statement wilh guard band (w = 1 U}, Pass or Fail Specific Risk < 2.5% PFA and
Condition Pass or Condition Fail Specific Risk < 50% PFA.

[] Choice C Customer defined, Customers may defing arbitrary rultiple of r to have applied as guard band
fw=rU).
: PFA ~ Probability of False Accept

>_~
SEIMET ool

FCIMil £0 LTD

STin swdien dia (Mr. Thalerngkeat Poungngam)

Authorized signatory

vZdn vwdwn Ja (SCIMET €O., LTD)
N94 Soi Wachiralhamsathit 57, Bangchale, Phrakharong, Bangkak 10260 Thalancl
Email: scimet2022@amai com, Tel 02 460 9229 FERT-0T 0 MAY 2023
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Refer to Cerificate No.:  C07240032 Page: 2 of 3
Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 1.5 nm and UUC at 1.5 nm

Unil Under Calibration Correction Guard Band (w)  Tolerance (2) Conformity
220.0 -0.27 0.14 1.0 Pass
241.8 -0.25 0.16 1.0 Pass
287.8 -0.04 .14 1.0 Pass
333.7 0.07 0.19 1.0 Pass
360.1 0.35 0.14 1.0 Pass
417.0 0.59 0.14 1.0 Pass
4723 0.20 0.14 1.0 Pass
513.4 0.07 0.14 t.0 Pass
528.9 -0.02 0.14 1.0 Pass
537.1 0.08 0.14 1.0 Pass
642.3 -0.72 0.16 1.0 Pass
741.3 -0.58 0.14 1.0 Pass
7491 -0.55 0.14 1.0 Pass
B07.4 -0.37 0.14 1.0 Pass
879.0 0.28 0.14 1.0 Pass

Photometric Accuracy {Absorbance)

Wavelength Unit Under Calibration Correction Guard Band {w)  Tolerance {t) Conformity
. R . . P
235 nm 0.0000 0.0000 0.0080 0.020 ass
0.7273 0.0020 0.0080 0.020 Pass |
-0.0003 0.0003 0.0080 0.020 Pass
257 nm
0.8457 0.0040 0.0080 0.020 Pass
0.0004 -0.0004 0.0080 0.020 Pass d
313 rm
0.2810 0.0023 0.0080 0.020 Pass
. 1 -0.000 . 0.020 P
350 nm 0.000 1 0.0080 ass
0.8259 0.0040 0.0080 0.020 Pass

vEUn vastwn Jisa (SCIMET CO., LTD.)

1194 Sai Wachirathamsathit 57 Bangchal, Phrakhanorig), Bangkolo K260 Thailand
Emarl saimet2Q22@gmail com, Tel: 02 460 9239

FCO7-02 30 MAY 2023
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Refer 1o Certificate No.:  C07240032 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Unit Under Calibralion Correction Guard Band {w) Tolerance (1) Conformity

£.0000 0.0000 0.0045 0,015 Pass

0.2386 -0.0013 0.0045 0.015 Pass

420 nm 0.5637 -0.0020 0.0045 0.015 Pass

0.7382 0.0010 0.0045 0.015 Pass

1.0542 0.0008 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2354 -0.0019 0.0045 0.015 Pass

440 nm 0.5539 -0.0026 0.0045 0.015 Pass

0.7222 0.0008 0.0045 0.015 Pass

1.0343 -0.0018 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2143 0.0017 0.0045 0.015 Pass

465nm 0.5059 -0.0023 0.0045 0.015 Pass

0.6729 0.0006 0.0045 0.015 Pass

0.9638 -0.0023 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2213 -0.0012 0,0045 0.015 Pass

546.1nm 0.5196 -0.0020 0.0045 0.015 Pass

0.6925 0.0005 0.0045 0.015 Pass

0.9925 -0.0017 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2452 -0.0009 0.0045 0.015 Pass
590 nm 0.5544 -0.0014 0.0045 0.015 Pass :
0.7195 0.0001 0.0045 0.015 Pass :

1.0316 -0.0015 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2651 -0.0005 0.0045 0.015 Pass

835 nm 0.5394 -0.0024 0.0045 0.015 Pass

0.6872 -0.0010 0.0045 0.015 Pass

0.9855 -0.0033 0.0045 0.015 Pass

The validity of ihe statements of conformity cannai be guaranieed for different places of use, environmental conditions or improper use.

The End of Statements of C

vZUn BIdNWN Fida (SCIMET CO., LTD.)
1194 Sof Wachratlbamsattut 57 Bangchak, Pheskhacaorng Mgl Y60 Fhadand
Email: scimel2022@gmailcom, Tel 02 460 9239



TunsIadauFNNLAZEY Spectrophotometer
aailuem: KSMT2400444

gilsuaiadia: SPECTROPHOTOMETER ‘iu: CARY 60UV-VIS witamaios: MY17490026

asRday ($u) As19FaY (&)
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Und | lank Und | ilnd
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| 4. 1lune (Keypad) |
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O O 10, ame¥auatudnatie (Carousel Modute) O 0 -

sd/AaIu

Mr. Durmrong Boonsopon

Service Engineer

udn srsuwn 3¥a (SCIMET CO., LTD.)

11904 Sor Wachiathas, athil S8 o ochah Fhaakharang Bangkok 10260 1haland
Email scmel202 2@ umeal com Tel Q2 460 9239 FIO7-01: 08 MAR 2023




> ----- SCIMET Co., Ltd.
5 E I M []' 1194 Soi Wachirathamsathit 57, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Ermail:scimet2022@gmail.com, Tel: 02 460 9238
hitps:/iwww. scimet.co.th
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NSC-TISI-TIS 17025
CALIBRATION 0454

Certificate No. C17240309

Calibration Certificate

Equiprnent Oven
Model: ED53
Serial No.{or D) 13-02277 ( ELABHAOVENZ2277 )
Manufacturer: Binder
Condition: In Candition
Ventilation Valve: Closed Shelves(pc.): 2
Customer

Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160

Calibration Place
Envilab Ca., Lid. { B306 CH2 ROOM )
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10180

Calibration Date
27 September 2024

Environment Condition
Temperature: 304 °C + 1.0 °C
Humidity: 703 %RH + 5.0 %RH
The Method used

In-house method, WI17, based on TLAS-G20

Tracaabillty

This certificate is traceable to the S| Units maintained by
National Institute of Metrology (NIMT), Thailand through
SCIMET Co.,Ltd.Certificate No. C23240083

N -

ALIMET £O LTD

(Mongkolwat Hasanon) e e pra e

Person in charge

)

Job No.: KSMT2402655
Received Date: 27 September 2024
Issued Date: 30 September 2024
Page: 1of B

This cerlificate is issved the units of
measuramern according to the
Internatlonal System of Units (S1), H
provides Iraceabllity of measuremeni to
international or national standard or olher
recoghized national standard
laboratories.

The measurement unceriainty stated
is the expanded uncertainty which is
abtained from ihe slandard uncertainty
miultiplied by the coverage factor (f=2) to
provide a level of confidence of
approximately 95%. It is determined in
accordance with the Guide to Expression
of Uncertainly in Measurement {(GUM).

These resulls may be affected by
deviations from specified conditions, The
results relate only to the items tested,
calibrated or sampled. The report shall
not be reproduced excepl in full wilhout
approval of SCIMET Co., Ltd.




oGIMET

Ceirtificate No.. C17240309 Page: 2of &
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Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)
Inside chamber: W= 40 {cm) D= 33 (cm) H= 40 {cm)
Standard Locations (@1, #2, #3, #4): w =5 (cm) d= 5 {cm) h= 5 (cm)
Standard Locations (#5, #6, #7, #8): w=5 (cm) d=5 (cm) h= 5 {cm)

#4: Geomelric center of the chamber

Position of Std #1 #2 #3 #a #5 #6 #7 #8 #9

Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperaturée: The average reading of standards at any positions or location.

Maasurad Uniformity. The maximum difference of measured temperatures between of any probes and the
measured temperature ai the reference location which are observed at same lime or at close observation time as
possible to determine the temperature pattern or homageneity with the chamber at sleady-state. The reference
prabe is preferably located in the geometric center of the chamber.

Maasured Stabilty. The one-half of greatest maximum diflerence of measured temperatures at any one probe.

Overalf Varlatiomn. The difference of maximum anpd minimum measured te

uEdn swdwn Jada (SCTIMET CO., LTD.)

1194 Soi Wachirathamsathil 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Email: scimet2022@gmail.com, Tel: 02 460 9239
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Certificate No.: C17240309 Page: 3of5
Calibration Resuits:
Before adjustment
Desired Seiting | Indicating | #1 #2 #3 #4 #5 #6 #7 #o #9
{°C) {°C) °C} (°C) | (C) | °C) | (PC) | °C) | {°C) | °CY | {°C} | (*C}
85.0 85.0 85.¢ 87.01|88.17 | 87.35 | 87.18 | 85.19 | 85.80 | 85.32 | 85.05 | 85.84
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85.0 °C
F s Tgnrﬁs::l:jre Correctlon Uncertainty
°C) G (x°C)
#1 86.28 1,28 0.5R
#2 B7.39 2.39 0.58
#3 86.58 1.58 0.58
#i4 86.54 1.54 0.58
##5 84.67 -0.33 0.58
#6 B5.22 0.22 0.57
#7 84.76 -0.24 0.57
#8 8463 -0.37 0.58
#9 85.14 0.14 0.58
Temperature Distribution
Desired | Setting Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(°C) {*C) (*C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (£ "C)"
85.0 85.0 85.0 96.28 | 87.39 | B6.58 | B6.54 | 84.67 | 85.22 | 84.76 | 84.63 | 85.14 0.58
Chamber Characterization
Indicating Measured Uniformity Measured Siability Overall Variation
(°C) °C) x°C) °C)
85.0 2.28 0.07 2.89

Mote: * Maximum uncertainty of lhe each position

u3dn prwiun o (SCIMET CO., LTD)
1194 S0 Wachitathamsathil 57, Bangchak, Fhrakhanong, Bangkok 10260 Thailand
Ermalk scimet2022@gmallcom, Tel 02 460 9239
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Certificate No.: C17240309 Page: 4 of 5
After adjustment {(Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.5 °C
ool T::rsszlrj;fl.?re Correction Uncertainty

°C) G} (£°C)
# 104.52 0.52 0.82
#2 106.25 2.25 0.85
#3 105.03 1.03 0.82
4 105.00 1.00 0.83
#5 103.10 -0.90 0.62
#6 103.32 -0.68 0.82
#7 103.12 -0.88 0.82
#8 102.58 -1.42 0.82
#9 103.17 -0.83 0.82

Temperature Distribution
Desired Setting indicalting Measured Temperature at Spread Locations (°C) Unecersinty
{°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (z°C)*
104.0 104.5 104.5 104.52|106.25]105.03[105.060[103.10]103.32[103.12|102.58{103,17 0.85
Chamber Characterization
Indicating Measured Unilormity Measured Sltabilily Overall Variation
(*C) ) #"C) °C)
104.5 3.26 0.21 3.96

Note: * Maximum uncertainty of the each position

—

us¥n vedmun Fida (SCIMET CO,, LTD.)
194 Soi Wachiralhamsathit 57 Bangchak Phwskhanong. Bangkok 0260 Mhailars
Email: scimet202 2@ gmailcom, Tel Q2 460 9239
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Certificate No.: C17240309 Page: 50f 5
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 182.5 °C
Locations T?;;Z:;E?re Comrection Uncertainty
{°C) (*C) (£ °C)
#1 181.12 1.12 1.1
#2 183.67 3.67 1.3
#3 181.80 1.80 1.1
#4 181.92 1.92 1.1
#5 179.84 -0.16 1.2
#E 180.90 0.90 1.1
#H7 179.77 -0.23 1.1
#8 179.38 -0.62 1.2
#9 179.75 -0.25 1.1
Temperature Distribution
Desired | Setiing | Indicating Measured Temperature at Spread Lecations (*C) Uncertainty
°C}) *C) (°C} #1 #2 #3 #4 #5 #6 #7 #g #9 {£°C)"
180.0 182.5 182.5 181,12|183.67|181.80[181.92{179.84{180.90{179,77[179.38|179.75 1.3

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
C) (*C) (£°C) 0
182.5 4.48 0.64 5.29

Nate: * Maximum uncertainly of the each position

The End of Certificate

usn Bedion 9190 (SCIMET CO., LTD.)

1194 5o Wachirathamsathil 57 Bangchalk, Phrab wanong Ranghok 10260 Thailang)

Email: s¢imet2022@grmail com, Tel 02 460 923+
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Statements of conformity:

This conformity cerlificate documents the validity of the following statements of conformily based on
the measurement resulls of corresponding calibration certificate:

¢
{

Refer ta Centificate No.:  C17240309% Page: 1 of 2

The correciion of indication determined during calibration are under given measurement and
environmenlal conditions and considering the expanded measuremenl uncertainty (coverage
probability 85%) within the specification. The given measurement uncertainty already includes other
all effecls by according to the standard method, TLAS-G20. Therefore, those parameters have not

Tolerance and Dedision rules;

Assessment of the conformity of the measurement device are done based on direcl comparison of the
relevant measurement results with the lolerances and decision rule are prescribed by the customer.

Decligsionrule; [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

[l Choice B Non-binary stalement wilth guard band (w = 1 U}, Pass or Fail Specific Risk <
2.5% PFA and Condition Pass or Condition Fail Spacific Risk < 50% PFA.

O Choice C Customer defined, Cuslomers may define arbitrary mulliple of r to have applied as
guard band (w=rU).

i PFA; Probability of False Accept

stimr ool

Aoaurcore, (Mr. Thalerngkeat Poungngam}
Authorized signatory
After adjustment
Desired Temperature : 85.0°C Tolerances: 1.0°C
Measurement Temperature al Spread Locations, Indicating of Unit Under Calibration: 85.0 °C
Localions Measured Con:;l(i:t.)n o Guard band (W} Tolerance Conformity
{°C) (°C) (& °C) *°C)
#1 86.28 1.28 0.58 1.0 Condition Fail
#2 87.39 2.39 0.58 1.0 Fail
#3 B6.58 1.58 0.58 1.0 Condition Fail
#4 86.54 1.54 0.58 1.0 Condition Fail
#5 84.67 -0.33 0.58 1.0 Pass
#G 85.22 0.22 0.57 1.0 Pass
7 B4.76 .24 0.57 1.0 Pass
#8 84.63 -0.37 0.58 1.0 Pass
#9 85.14 0.14 0.58 1.0 Pass

Correction of UUC.* = Measured Temperaiure - Desired Temperalure

The validity of the stalements of conformity cannot be guaranteed for different plac

usJdn vwden F9Aa (SCIMET €O., LTD.)

lgd $o- veachnaramsatbn 90 Bangechak Phrakhanong, Bangkok 10260 Thailanc)
Email: scumetZ022@gmail com Tel: 02 460 $239 FG17-02: 30 MAY 2023
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Refer to Certificate No..  C17240309 Page: 2 of 2
Statements of conformity:(Cont.)
After adjustment (Cont.)
Desired Temperatura : 104,0°C Tolerances : 2.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.5°C
Localiens Measured Cmﬁat(i:c:n of Guard band (\W) Tolerance Conformity
("C) "G {x°C) (°C)
# 104.52 0.52 0.82 2.0 Pass
#2 106.25 2,25 0.85 2.0 Condilion Fail
#3 105.03 1.03 0.82 2.0 Pass
#4 105.00 1.00 0.83 20 Pass
#5 10310 -0,80 0.82 20 Pass
#6 103.32 -0.68 0.82 2.0 Pass
#7 103.12 -0.88 0.82 2.0 Pass
#8 102.58 -1.42 0.82 2.0 Condition Pass
#9 103.17 -0.83 0.82 2.0 Pass

Correclion of UUC.* = Measured Temperature - Desired Temperature

The validity of ihe stalements of conformity cannot be guaranteed for different places of use, environmental condilions or improper use.

After adjustment (Cont.)
Desirad Temperature : 180.0°C Tolerances: 2.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration; 182.5 °C
Locations Measured Cor{jﬁt ci)on o Guard band (W) Tolerance Conformity
{*C) *C) (x°C) {(2°C)

#1 181.12 1.12 1.1 2.0 Condition Pass
#2 183.67 .67 1.3 2.0 Fail
#3 181.80 1.80 1.1 2.0 Condilicn Pass
#4 181.92 1.92 1.1 20 Condition Pass
#5 179.84 -0.16 1.2 20 Pass
#6 180.90 0.90 1.1 20 Pass
#7 179.77 -0.23 1.1 2.0 Pass
#8 179.38 -0.62 1.2 2.0 Pass
#o 179.75 -0.25 1.1 20 Pass

Correction of UUC.* = Measured Temparature - Desired Temperalure

The validity of the statements of conformily cannot he guaranteed for different

The End of Statements of C

usSdn gredwn FHa (SCOMET CoO., LTD)

1194 Sol Wachirathamsalbit 32, Bangechalk, Phralkhanong Bangliek 10260 Thailand
Emal. scimel2022@gmailcormn, Tel 02 460 9239




Corr_Distribution & Max_Measurement Uncertainty

Correction ("C)

Job_No. KSMT2402655
After adjustment
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Agilent
Crosslab

From Insght s¢ Ouicome

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

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

Delivered by highly traned and certified service engineers using genuine Agitent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Revision A 02, Issued 27 Jartoy 2027
Document Number GBO1-1-9C 7= Page _of _
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Agilent 5100, 5110 Preventive Maintenance Checklist C ro SS Ema {j}

From nsigit 1o Cutromie

Introduction

Customer Information

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

o A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

« Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
SErvice.

o If a system reguires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

« For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

Rewvzion, A 02, 1ssued; 21 January 2022
Docurnent Number: G8014-90075 Page _of _ ""?.,.“' Agllent
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Agilent 5100, 5110 Preventive Maintenance Checklist C ro S S La b

From nisig 13 Outesms:

Important Customer Web Links

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

e To access the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

= Sample Prep and Containment
+ Chemical Standards

« Analysis

= Service and Support

+  Application Workflows

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

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

o Need to place a service call? Flexible Repair Options [ Agilent

Revision: 4.02, issued. 27 January 2022
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@ Agilent Technologies, Inc. 2022



Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C ro SS La b

Fram: irsigan 1o Guirrrie

Service Engineer’s Responsibilities

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

o Only select those pages that relate to the system or module being serviced.
e Complete empty fields with the relevant information.
o Complete the relevant checkboxes in the checklist using either a "X” or tick mark “v*,

« Check "Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

o Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

e Complete the Service Review section together with the customer,
e {Complete the fields for page numbers at the foot of each selected page

o Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

o Ask the customer to sign the Service Verification section including the customer's and your
signature,

Revision, A 02, Issued: 21 January 2022 “ate® =
Docurnent Number: G8014-90075 Page _ of _ " "%:,‘ . Ag | I e “t
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Fram fngg o 1o Guleoma

Instrument Maintenance

System Information

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

Instrument System Name and ID ICP 5110 VDV / MY 17490002

Instrument System Site and Location ENVILAB Company Limited / Laboratory

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

! G8015A MY 17490002

2 G8481A 1709-05327

3 G8410A AU17393768

4.

5

&

7

8.

9.

ICP-0ES Configuration Table Circle the type or write in the type if other

Nebulizer Type SeaSpray JOneNeb | Conikal | Other

Spray Chég;;r Cyclonic Single Pass[ Cyclonic Double Pas | Otner A
T;h o = Rad,amther ...... R
I".Torch MType One Piece lSemn Demaountable | Fully Demountuble I Other ]
| Injectc.:_r"biamet;r L 2.4mm| l..8mrr 14mm|0 er;ll Other o

Injector Material I | Quartz| I:@ramic | Other

e} Agilent

.

Revision 402, Issued: 21 January 2022
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From ingigad 19 Culenme

Preparation

¥l Discuss any specific issues with the customer before starting.

M Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of compenents and implementation of Service Notes

Check for required firmware/software updates and verify with customers if they would like
them installed.

For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it.

R B KOKXEBE

Ask the customer to remove any samples from the ICP-OES sample intraduction area, auto
sampler or around the ICP-OES.

-4 % Agilent

© Agilent Technologies, Inc. 2022 .
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From insigat ta Culeome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
¥ Run Instrument Performance test.
¥ Record results in [nstrument Performance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

Look for any obvious external damage or problems,
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

Reptace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

Replace air inlet dust filter.
Repilace high capacity air inlet dust filter element if installed.

RKOK KROERRA 2 Q0&

Remove and clean instrument water inlet filter.

Agilent Water Recirculator

O Service not applicable
™ Oran cooling fluid and remove any particles from the chiller reservoir
A Remove, clean and reinstall water inlet metal mesh filter if present,
M Re fill with Aglent Cool Clear cooling fluid.

&2 Clean the cooling system Air filter and the conden

O
Rewvigion. A 02, Issued 1 Januany 7022 oty -
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From s 10 Guienme

SPS 3 Auto Sampler

Service not applicable

Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

0000 ®

Using customer’s racks and the Agilent software move the sample probe to the 4 outermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto sampler

Service not applicable

Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner,

Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors.

Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the waste/rinse botiles

K 8 K KN KO0

Test using customer’s tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

[ Service not applicable

Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including autosampler tubing for kinks or excessive wear

o000

Check high flow pump for signs of leaks

Reasien A 02, Issued: 21 January 2022 “.;9.. -
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From Insight 10 Dutcoma

ICP-OES adjustment

& Check position of Zn peak, adjust if required.

(4 Check Argon Ratio, adjust to specified value if required.
(4 Perform Detector Calibration.

B Perform Instrument Calibration,

Record Post-PM instrument performance

i1 Run Instrument Performance test.
k4 Record results in Instrument Performance Test Results Table - Post PM.
&4 For systems using ICP Expert version 7.3 and above, run the following Instrument tests

{1 Subsystem Communications Test
M Air Flow

™ Water Flow

M Gas Flows

1 RF Generator

M Camera Test

™ Optics Test

™ Nebulizer Test

i Record the result in the Instrument Test Results Table

N b
Revision: A 02, Issued: 21 January 2022 ‘e®s’ -
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Feom insg 12 Oniteca

Restore Instrument

# For HF applications, ask the customer to reinstall their sample introduction system.
& Leave system in an idle state: on and purging.

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

Service Review

Attach available reports/printouts of all tests to this documentation.

Record the Preventive Maintenance service activity in the customer’s records/logbook.
Record the PM event in the Smarl AlerLs logbook, il applicable,

Update/reset insirument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer’s request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

Complete the Signature Page with both Service Engineer and Customer signatures.

K&K KKK K

8

»
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Fraome Disight 1o Culcome

Test Resuits

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
Zn 213.857 nm SRER 1597 .1 33826 R 72408
Mn 257 610 nm SRBR 5945.3 16145.3 11549 .1 24678.4
Al 396,152 nm SBR 70 16.3 17.0
K 766.497 nm SBR 5.2 67.3 56.3

* Axial result is not applicable for GBO16AA, GBO12AA Radial View instruments

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert versicn 7 3 and above only.

Instrument Test Result

Subsystem Communications Test Pass
Air Flow Pass
Water Flow Pass
Gas Flows Pass
RF Generator Pass
Camera Test Pass
Optics Test Pass
Nebulizer test Pass

Revision: 4,02, lssued: 21 January 2022 "’»;
Documient Number: G8014-80075 Page _of _ B
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From insig#t to Quicoen

ICP-QES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On

Mains Voltage 219 VAC 217 VAC
Mains Current 0.082 A 0.098 A
Instrument Temperature 235 °C 245 °C
RF Air Flow (sensor speed) 13.0 Hz 19.0 Hz
Plasrna Exhaust Temperature No messurermenl 56.4 °C
Water Flow Oscillator No measurement 151 L/min
Water Flow Detector 1.09 L/min 1.06 L/min
Water Inlet Ternperature 16.9 G 16.7 o
Folychromator Temperature a5 0 °C 35.0 G
CCD Termperature -39.6 °C -39.6 *C
Thermal Stabilizer 350 °C 35.0 C
Argon Supply Pressure 619 kPa 560 kPa
Purge Gas Supply Pressure*1 616 kPa 597 kPa
Option Gas Supply Pressure*? N/A kPa N/A kPa
Nebulizer Flow No messurerment 0.7 L/min
Nebulizer Back Pressure No measurement 283 kPa
Plasma Gas Flow No measurement 11.98 L/min
Auxiliary Gas Flow No mezgsurement 1.00 L/min
RF Power No messurement 11985.1 W
RF Supply Current No mezgsurement

RF Supply Voltage No mezsurement

*1 If option installed

Revision: A 02, Issued: 21 January 2022
Docurnent Nurnber: G8014-90075 Page _of _
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Frort [sigint 10 (hiceme

Consumed PM Parts

Product or Model# Quantity

Part Description Part Number where used consumed

. . G8010A, GEOTTA,
Axial Pre-Ophc Window G8010-68014 6801 4A/G3015A 1
Radial Pre-Optic Window GB010-68015 All 1
Agilent Cool Clear Coolant Fluid 5790-0037 et

ecirculator

Purge Gas Filter G8010-60136 All 1
Air inlet filter G3000-68002 All 1
High Capacny Air Filter G8010-60189 Opticnal
Rotor seal for 6-7 port valve for AVS6/7 (3494-600072 (GB4944A/(G8495
Rotor seal for 4 port valve for AVS4 G8493-60002 G84934
T;i;se solution to ringe siation 2 Smim id x G8410-80123 SPS 4
Barty connectar 2.5mm-1 Smm 1D G8410-80124 SPS 4
PVC waste tenng,8mm od x Smmod, 2m G2410-80122 SPS 4

Additional Parts may be required from engineer's stock:
X axis drive helt 5410047500 SPS 3

Z axis drive belt 5410047400 SPS3

Peristaltic pump tubing. PVC SolvaFtex, 3

bridged 3710049000 SPS 4

Consumed Farts Reference
(Purchased by customer, not included as part of PM)

M Section Not Applicable.

Product or Model# Quantity
Part Description Part Number where used consumed

Revismon, & 02 Lwued 21 _oneary 2027 ‘ot =
Document Nun s s G8E11-00075 Page _of _ DA Agllent
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Feom dnsignt 10 iieeime

Signature Page

Service Engineer Comments (optional)

f there are any specific points you wish to note as part of performing the installation or other
| items of interest for the customer, please write in this box.

Performed PM on date 31 May 2024 but sensitivity is still low in some wavelength on Axial view.

After replace mirror kit and Prism grating test performance again all pass result.

Service Verification

Service Request Number: Date Service Completed:
6006868005 3 July 2024
Service Engineer Name: Customer Name:
Worawit Timakul K Jenijira
Service Engineer Signature: Cusiomer Signature:
o1
lotal nurnber of pages in this document:
14
. ) ‘o ot .
gg\éljﬁ:nfﬁinisbi'}legsa f;%l—gg w0z Page __of _ o ':: .:"' . Ag | I e nt
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Preventive Maintenance Report
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Instrument Serial No.: PFBS20011403

Date: 04-Oct-2024



PindAcle 900F Preventive Maintenance (PM)

Company Name: Envilab Co. Ltd
Address d 540/1 maguann 7, urutun rusunawn assomismas 10160
{Instrument Location): |
Serial Number; PFB520011403 PM Number: 1/2
Customer Name K Janjira Telephone 095-550-0510
{if applicable): Number:
CUstt?mer Support Khwanchai Service Order WO-02944419
Engineer Name: Number:
Next PM Due
Date PM Performed: 04-Oct-2024 Date: 04-Apr-2025
{DD-MMM-¥YYY) g
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370145 Rev.9 A January 2013 PerkinEiyrwoy

Scope

The purpose ofthis PM isto ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PIM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software andfor data files,

The completed document should be signed by an authorized PerkinEfmer and customer representative and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any fanguage without the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, induding, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or vse of
this document.

PinAaAcle 90017 Preventive Maintenance Report (PM) Page | ol 7




Component List

Component f Specific Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number {if e .
Description uanti
applicable) pt 2 Y
BOSOL696 Fan Filters )
N3160156 O-Ring Kits for Sampling Introduction { Stainless Steels Nebulizer] NA
N3160157 O-Ring Kits for Sampling Intreduction ( Plastic Nebulizer) 1
N9301714 Replacement Acetylene Filter Cartridge 1
THOQ1G22 Replacement Air Filter Cartridge 2
Additional Reagents and Standards Required for P
Part Number R - Expired D
Description Batch/Lot # | Expired Date
{If applicable) ghe Quatity / I MM
N9300183 1000 mg/L Copper Standard AR 27-39CUY1 04/25
Additional Reagents and Standards Required for PM (Customer Support Solution)
A —
Part Number (if . | |  Expiration
Description uantit Batch/tot #
applicable) 4] @ v ! / | Date pampvy)
NfA DIl Water 250 ml. AR AR
NSA 0.5% HNO, 250 ml. AR AR
lPinAAu:le 90OF Preventive Maintenance Report (PM) Page 2 of 7 I




Additional Tools Required for PM
——
l?fa :p::::::lzr} Description ' Ciuantity Serial #

N1012000 0.24 Neu;ral density filter 1 MGO-056
N1013002 1.0A Neutral density filter 1 MG2-054
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 BaLumina HEL 1 102416-040160
N3050139 K Lurnina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190

[PinAAcle 900F Preventive Mainicziaice Report (PM) Page30f7 |




Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

¥ Review the instrument performance with the customer and document any recent
problems.

4] Inspect the customer log book and make any appropriate PM entries.

# perform general inspection of system for cleanliness.

2. PCInstrument Software;

# Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

2] Inspect and clean all fans and filters. Replace filters if necessary
Inspect all gas lines for leaks andfor wear. Replace if needed.
Clean exterior of the instrument.

# Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide,
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
tMaintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

7 Check the drain system for signs of wear. Replace worn or damaged parts.

] Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
{if applicable).

4. Electrical:

] Inspect PC boards. Clean if necessary.

] Carefully check all internal and external cable connections.

) Check instrument firmware revisions upgrade to current levels {if necessary)

# Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer,

5. Optics:
# Inspect and clean the sample compartment windows, if needed.
Inspect optics. Clean or replace if necessary,
6. Gasses:

) Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
Verify that the acetylene filter and air filter element is dry. Replace if necessary.

PinAAcle YOOF Prevemive Mainepance Report {(PM)




7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor Ait/CyH, Flame correctly shuts down Active Passed
Drain Sensor AirfC,H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C3H, Flame correctly shuts down Active Passed
C;H; Pressure Sensor Air/C,H; Flame correctly shuts down Active Passed
Air Pressure Sensor Air/CyH, Flame correctly shuts down Active Passed
Burnattesd seldor Choosing NitrOus‘OXide as the oxidant Active Passed
should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Rarium

Description: Ensures that the detector is linear in the Visible Range.

A = Certificate Value
TestR i
Parameter Specification 2t553.6 nm (Abs.) est Results Pass/Fail

1.0 A ND Filter +5% from Cert. 1.0531 1.0542 Passed

0.2 A ND Filter 1 5% from Cert. 0.1806 01787 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation £0.010 0.0023 Passed

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

Parameter Specification Results Pass/Fail

Standard Deviation £0.001 0.0002 Passed

PinAAcle 900F Preventive Maintenance Report (PM)




8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter Specification Results Pass/Fail

Standard Deviation Slllelly 0.0061 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise,

Parameter Specification Results Pass/Fail

Standard Deviation £0.005 0.0003 Passed

& 6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low
wavelength.

Parameter Specification Results Pass/Fail

Standard Deviation £0.005 0.0006 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Standard Copper Sensitivity Specification Results {Abs.) Pass/Fail
S mg/L Sensitivity 55 Neb {if applicable) >0.250 Abs. < Not Applicable
2 mg/L Sensitivity HS Neb (if applicable} >0.250 Abs, 03578 Passed
10. Review:

@ Review with the customer PM work performed.

ﬁ Review with the customer routine maintenance procedures,

ﬁ Discuss recommended customer supplied materials to have on hand.
@ Attach PM sticker.

PinAAcle 900F Preventive Maintenance Report (PM} Page 6 of 7




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have

been completed.

This PinAAcle 900F Passes ¥ Fails O the preventive maintenence.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: %g

Date:

04-0Oct-2024
{OD-MMM-YVYY)

Authorized Customer Representative:

Date:

04-Oct-2024

{DO-MMRA-YTYY)

PinAAcle 900F Preventive Maintenance Report (PM}
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Atomic Absorpnon/F IAS 100/400 Preventwe Mamtenance (PM) |

Company Name: Enwlab Co.,Ltd

Address ....................
_(Instrument Location): 540/1 appgnawa 7, wuisiouwn wabiswa azavwaiinuas 10160

Room Number: s

Asset Number B Customer
___(if applicable): | 10082001050?_. _|__ SystemID:_
Service Engineer . | Service Order
Name: Khwanchai | Number: WO-02944418
Next PM Due
Date PM Performed: 04-Oct-2024 Date: 04-Apr-2025
St | oommmyvyy)
Part Number Release | Publication Date { ' )
09370005 C January 2013 - PerkinEimer’

Scope

The purpose of this PM is to ensure the continued functionality of the Atomic Absorption/FIAS
100/400 by inspecting and replacing any worn or damaged parts. This service should only be
performed by a trained representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

Always check with the customer before making any changes that may affect the customer's
analysis or calibration.

The completed document should be signed by an auhorized PerkinElmer and customer
representative and left with the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document containg proprietary information that is prolected by copyright.  All rights are
reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any
language without the prior, written permission of PerkinElmer. Inc.  Copyright & 2013
PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specificatly marked as
such, are protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other
trademarks and registered trademarks not owned by PerkinElmer. inc. or its subsidiaries that are
depicted herein are the property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no
warranty of any kind with regard to this document, including, but not limited to, the
implied warranties of merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the
furnishing or use of this document.

[FKF(ﬁnic Absorption/FIAS [00/400 Prevenli_\f{




Component List

Component F . il Firmware x :
Specific Model | Serf! i Version Eoniibxratiol Nmis
Parts Lists
Parts Included with the PM
Part Number - & Expiration
(it Description Quantity Batc: /Lot Date
applicable) - . (MM/YY)
B050 2706 Fan Fitter 1 N/A
Additional Tools Required for PM
Part Number | Calibration
(if Description | Quantity Serial # Due Date
applicable) | 1 (MMYY)
Digital Volt Meter 1 N/A
Additional Reagents and Standards Required for PM
Part Number | B Expiration
(if ; Description Quantity Batc: kot Date
applicable) | ) YY)
i
|

[ Rlomic Abvorption/FIAS 100406 Presive Mamenance




Procedure Checklist

Use (v} to check off those steps in the checklist that have been completed.

1. General:
Review the instrument performance with the customer and document any
recent problems.

Is the Working Environment Acceptable? If not, document.

(W) Visual Damage (if yes, describe)

Check incoming AC line voltage for proper levels and grounding.

Verify Voltage switch on back of instrument is correct

Perform general inspection of system for cleanliness. Clean if needed.

Gas supply cylinders secured, lines leak checked and argon or nitrogen
supply pressure verified (45 — 58 psi).

Inspect the customer log book and make any appropriate PM entries.

Fan checked and filter cleaned

Heating mantle or Universal Cell Holder checked

2. Instrument components

Nen-return valve checked/repaired/replaced if needed (B019 8111). Clean
the valve if there is any liquid in it. Replace the rubber slesve (B013 5123)
if it is worn. Check the flow meter for any signs of fluid in it. Clean the flow
meter if needed.

Verify condition of pump pressure adjustment levers (B050 7794 - look for
cracks or problems with the springs), pump rollers (B300 0251 check for
wear), and thumb screws {B050 7796).

Check the Multiport valve for proper switching, flow, and insure there are
no leaks. Clean valve parts and replace o-rings if needed (large o-ring:
B050 1250, small o-ring: BO04 5095). Use a squitt bottle & fishing line to
try to dislodge clogs.

Firmware Version checked. Latestis 2.20.

3. Mixing/Separation Assembly & Pump Tubing:
Mixing separator assembly checked
Filter/membrane checked (BO50 8306)
Condition of the pump tubing (replace if necessary}, correct pump tubing
for the solutions being run. Make sure the correct magazines are being
used, B0O50 77 for 0.13 — 1.80 mm tubing; B0O50 7792 for 1.60 — 3.18
mm tubing.

F
i




4, Cell, Cell Windows, Transfer Line:
Cell checked
Cell windows checked
Transfer line checked for moisture (if moisture is a problem, the Naijion
dryer might be needed)

5. Operational Tests:
Run DI water through the carrier/reductant/sample system. Verify smooth
flow of liquid throughout without leaks. Replace tubing & fittings if needed.

6. Review:
Review with the customer PM work performed.
Review with the customer routine maintenance procedures.
Discuss recommended customer-supplied materials to have on hand.
Attach PM sticker.
Update Logbook.

]I Atomic e\bsorptiOn:’l'-'__l-:}:'\:é_“I'6'6,"4:06"1';%\}eﬁtﬂive Maintenance




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for FIAS
100/400 have been complieted.

This FIAS 100/400 Passes Fails[] the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
% g 04-Oct-2024
; (DD-MMM-YYYY)

Authorized Customer Répresentaiive: Date:
04-Oct-2024
{(DD-MMM-YYYY)

1} Atomic Absorpl'ialyw]i]w}_\_s i{]().-’400_P|eve|_l_r]\_!e Maintenance




Document History

Revision Description of Change Page(s) | Date
A First release May 2008
B Addition of Batch/Lot Number, Expiration Date, 27 February
and Report Fields. - 2009
C Update to new format All January
. 2013




PerkinElmer Scientific (Thailand) Co.,, Ltd.
290 Soi Soonvijai 4

Khwang Bangkapi, Khel Huay Kwang
Bangkok 10210

PerkinElmer Thatand

Tel: 66 2719 6420 ; Fax: +66 2 319 7500
For the Better hip:/Awrwnwe perkinglmer com

Service Report

E ‘Work Order Number Activity Code Biling Type Requested Slant Dai:g___ = | Model Serial Number
[ wioomsane | CMUS [ Conven | tswemerionsw | easws 160520010501
Service Representative Name Coniract Number Expiry Cate Equipment ID System I
Siangwong, Khwanchai SC-0035621885 041052025 NiA  NiA

UBI Nurmber SN s
- N;_,A = .
Equipment Location _j o ....,.. e Eilt To Name
v3dv 1BuTdu e waEy u iy d1im
WY IUTINA LIRAUTILA UHTIUI LR WU
gt 51 10160 TH nsamwIInAs 51 10160 TH
Customer Conlac Phone Number Fax Number | ) ~ Email Purchase Order
ﬁmauﬁmmz RS Nia NiA, o .._h"htec@ewtesling.mm. PO6500333

3 i _ . Wock Description

| - Clean sample introduction, valve, menifold, insirument exterior
| = Perform instrumen] operalion
| = Instrument work normally

StariDale | End Date e VO S
041102024 | 0411012024 - o
0441072024 | 0411012024 _

Tools Used
- T jon | N ibrati

Quantity | Calibrated Tool - Dascription L Catioralan | Hen Gl xeion
| e . - N s : Date pate |
| *** No Calibrated Tools Used ***

SRS S T - I

_ Par{Numbe( Part Descriﬁn_ Mote - A LDUS:I‘!:‘ Quantity
| PO L A 5 WL L - L R S bl ittt N ——

_PartNumber _ PaDesenpton StartDate | Quantiy
SV 3 Preventative mainlenance 04/10¢2024 1
SYOD0004 Service F.O.C. Travel 04/10/2024 1

{ Ci Signature _j___ " . ) a . __:Ij'jl'gchr‘;i:i“an Signature |

Work Complete _l ' i
ves [] wo [

PMIOQIPV Left with

: <
- 1 U

412567 F!ruam'i'nuql_ LU




iICustomer Acknowledgment of receipt ol 1he above 1epan | 1eplacemen; |
Special Terms and Condiions. This s nol an inwvoice.

iTaxes will be applied 10 you' invoice f applicatle,

411062567 WO-120440 1 F
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_ Certificate of Completion

This certifies that

Khwanchai Siangwong
Has successfully completed

AA PinAAcle 900 T, H, Z, F and 500

Completed on 4/7/2017 05:00 AM Eastern/New York
Certified By: Fred Rubino
O_o_om_ ._.qm_:_:@ rmmam«

~ PrintDate May 19,2017, 242 AM iRl .
This Cerlificate has been generated mﬂmo?o:am..ﬁ? from PerkinElmer ...mmSSm_ Emamumﬂmﬁ @@33 tsm m.m.. Q%.QQQ 0-05-55-11.




Secondary Spectrometric-Calibration Standards
Certificate of Calibration

Or?inata Calibration
Calibration Data for Secondary Calibration Standards:
Wavalength / Number Ordinate Reading {(Absorbance) at the fotlowing wavelengths:
Absorbance
Wavelength 193.70 324.680 5%3.60 786.50
Standard 1 MGO-058 0.2483 0.1857 0.1808 0.1674

The tolerance of tha given absorbance values is +/-0.006 A in the ullra violet and visibla range, and +/- 0.010 A in the near infrared range,
The uncertainty i3 the sum of the tolerance of the primary NIST/PTB reference material, the measurement reproducibility, and an estimated
bigs due o the possible systamatic errors.

We recommend that you recalibrate this set of apectrometric standards once a year.

Conditions of Calibration
The following settings were used on the Lambda 900 UVAVisANIR Spectromeler amployed to obtain the calibration data quoted on this certificate:

Measurement of Calibration

Ordinate mode Absorbanca

Sill mode UVVis Flx Slit UVAVis 1 nm
Intsgration time LV/Vis 5s ’
Slit mode NIR Sarvo SliNIR Senva
Integration time NIR 58 Gain 2

The instrument's wavelangth program facility was used to measurs the absorbancs of the standards at the wavelength
given abave.

This set of Spachumétn‘c Solution was calibrated on a PerkinElmer high performance Lambda 900 UV/Vis/NIR Spectrometer.
Serial Number; 89015

This instrument is used solefy for calibration purposes. The most recent quality conlrol check of this instrument was perforrnéd on;
Date / Time: 9/18/2010 _

using the standard PerkinElmer quality control procadure. A set of NIST or NBS/PTB Standard Reference Standard Materfals certified on:
Cate: NIST 1930 S/N 155 11/05/2009 ’

was used during this procedure. Measuramenis weare pecformed at an ambient temperature of: 25.6 C? and the humidity of: 14 %

Dats / Time: 12/20/2010 1 1:48:28 PM

Operator; Cam Le Horvath Signature:

PerkinElmer Inslruments, 710 Bridgeport Avenue, Shelton, CT 064844794




, . L PerkinElmer, Inc.
PorklnErl‘Tg ’ 710 Bridgeport Avenue

Shelton, CT 06484-4794, U.5.A.

CERTIFICATE OF CALIBRATION

Test Standard for Instrument Performance Validation
(ISO 9000, GMP, GLP)

This is to certify that this PerkinElmer Reference Standard was tested and verified to be in conformance
with all applicable quality requirements, including specifications, drawings, calibration, preservation,
packing, marking requirements and part identification.

Declaration of Validation

The Reference Standard was foond to meet its functional and performance specification prior to shipment. To
suppurt this declaration, the following Engineering, Production and Test Documents are held by PerkinElmer and
are available for reference upon request in justified cases and to an appropriate extent:

The Test Specification

The Final Test Protocol

The Records of the Primary Standard
The Calibration Records

Note: PerkinElmer will maintain possession of afl documents; their reproduction may reguire a nondisclosure agreement
to be provided by those requiring access o them,.

The existence of these documents and the procedures used in their production are formal requirements of the
PerkinElmer Quality System. The integrity of this PerkinElmer Quality System is routinely audited and is certified
by the British Standards Institution as meeting all the requirements of ISO 9001, the internationally recognized
standard for Quality Assurance.

This document shall not be reproduced except in full without the express written approval of the PerkinElmer UV
Standards Cerlification Laboratlory.

otoxC Voo lon

Quality Manager PKI AMCL
PerkinElmer Instruments
Shelton, CT. USA

PerkinElmer Inc., Shelton, CT (6484 USA An I1SO 9001 Company

PMLPMCE CoC.DOC

Copyright 2003 PerkinElmer, Inc.
PetkinElmer is a registered trademark of PerkipElmer, Inc.




PerkinElmer Secondary Spectrometric Calibration Standards

Coertificate of Calibration for Report Number: MG2-054-20110324

Ordinate Calibration
Calibration Data for Gray Glass Sacondary Callbration Standards:

Wavelangth / Number Ordinate Reading (Absorbance) at the followlng wavelengths:

Absorbance

Wavelength 19370] 32480! 5360  vees0

Standard 1 WG2-054 1.0804 1.0082 1.053 1.0170

H s gy .

The uncertainty of the given absorbance values is +/-0.003 A at the given wavelengths.
The uncertainty is the expanded uncertairy expressed at an approximate level of confidence of 95% and a coverage factor of k=2 based
on JCGM 100:2008 Evaluation of measurement data - Guide to the expression of uncertainty in measurement.

Conditions of Calibration
The following settings were used on the Lambda 900 UVAVIS/NIR Spectromeler employed to obtain the cakbration data quoted on this ceriificate:
Maasursment of Calibration

Ordinate moda Absorbance

Slit mode UViVis Fix Slit UVVis 1nm
Integration ime UVVls 5s

Slit mode NIR Servo Sht NIR Sarvo
Integration time NIR 5s Gain 2

The instrument's wavelength program facility was used 1o measure the absorbance of the standards at the wavelenggth
given atiove. E

This set of Spectrometic Solution was calibrated on a PerkinElmer high performance Larmbda 900 UV/AVis/NIR Spectrometer,

Senal Number: a015
This instrument is used solaly for calibration purposes. The most recant quality control chack of this mstrument was performed on:
Date / Time: w1201

using the stardard PerkdnEtmer quality control procedure, A set of NIST or NBS/PTB Standard Reference Standand Materials:
NIST modal SRM 1930 hlter sot S/N 155 Calibration Date 11/05/2009 NRC Calibration Report No.PAR 2009 27559
was used during this procedure. Measuremenis were parformed at an ambient temperature of; 24.1 C® and the humidity of: 18 %

Dale / Fime: 3/24/2011 / 11:15:32 AM % 4 %
PPV RN

Operator: Cam Le Horvath Signature:

PerkinEimer LAS, Inc. , 710 Bridgaport Avenue, Shelton, CT 064844794, USA

End of Report
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) o PerkinElmer, Inc.
P . 710 Bridgeport Avenue

Shelton, CT 06484-4794, U.S.A.

CERTIFICATE OF CALIBRATION
Test Standard for Instrument Performance Validation
(ISO %000, GMP, GLP)

This is to certify that this PerkinElmer Reference Standard was tested and verified to be in conformance
with all applicable qualily requirements, including specifications, drawings, calibration, preservation,
packing, marking requirements and part identification.

Declaration of Validation

The Reference Standard was found to meet its functional and performance specification prior te shipment. To
suppori this declaration, the following Engineering, Production and Test Documents are held by PerkinElmer and
are available Tor reference upon request in justified cases awd to an appropriate extent:

The Test Specification

The Final Test Protocol

The Records of the Primary Standard
The Calibration Records

Note: PerkinElmer will maintain possession of all documents; their reproduction may require a nondisclosure ugreement
1o be provided by those requiring access to them.

The existence of these documents and the procedures used jn their production are formal requirements of the
PerkinElmey Quality System. The integrity of this PerkinElmer Quality System is routinely audited and is certificd
by the British Standards Institution as meeting all the requirements of ISO 9001, the internationally recognized
standard for Quality Assurance,

This document shall not be reproduced except in full without the express written approval of the PerkinElmer UV
Standards Certification Laboratory.

AR CRVN AN N

Quality Manager PKI RMCL
PerkinElmer Instruments
Shelton, CT. USA

PerkinElmer Inc., Shelton, CT 06484 USA An ISO 3001 Company

PKI RMCL CoC.00¢

Copyright 2003 PerkinElmer, Inc.
PerkinElmer is a registered trademark of PerkinElmer, Inc.
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PerkinElmer TruQ

PerkinElmer Number: NI300183 Lot Mo: 27-39CUv1
Element and Matrix: 1000 pamL Copper in 2% HNO3 Certification Date: UCT - - 2023
Starting Material: Copper Metal Expiration Date:

APR 30 2025

Starting Material Lol No:  G6201C
Density: 1.011 g/mL @ 20°C

Trace Metallic Impurities in the Actual Solution via ICP / ICP-MS Analysis:

Element pa/mbL Element pgimlL Element ya/mlL Element paimL Element pgimL

Ag 0.001 Dy <0.001 Li <0.001 Pt <0.001 Tb <0.001
Al Q003 Er <0.001 Lu <0.001 Rb <0.005 Te <0.001
As <0001 Eu <(.001 Mg 0.002 Re <0.001 Th <0.01
Ay <001 Fe 0.02 Mn <(0.001 Rh 0.002 Ti <0.001
& <0001 Ga =0.001 Mo <0001 Ru <0.007 Tl <(.001
Ba <Q 001 Gd =<{.001 Na <0 .00 Sb 0.004 Tm <0.001
Be <0001 Ge <(,001 N <0.001 Sc <0.001 U <0.001
Bi =0.001 Hf =<(.001 Nd <0.001 Se <0.006 v <0.001
Ca <001 Ha <0.001 Ni <(0.002 Si <0.1 Wy «0.001
Ca <0001 Ho <(0.001 P «0.5 Sm <0.001 hi <0,001
Ce <0001 In <0.001 Pb 0.004 Sn 0.002 Yb <3,(01
Co <0.001 Ir <0.001 Pd <C.001 Sr <0.001 Zn <0.02
Cr <C.001 K 0.5 Pr <0.001 Ta <0.001 Zr <0001
Cz <0 001 La <0.001

Traceability Oscumentation for Solution Standard:

Certified Value: 999 pg/ml. 5 ugimL {refer io side 2)

Cerlified Value is Traceable to: MNIST SRM #3114

* Classical Wet Assay: 298 pg/mL

Method: EDTA illration using PAN as indicator. EDTA standardized against PHiNCa): NIST SRM #028.

“Instrument Analysis using ICP Spectrometer: 1000 pg/mL

viz NIST SRM #3114

We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurate to +0.5% of cerlified concentration
untl the expiration date, provided the standards are kept tightly capped and stored under normal labaoratory conditions. This value is

the sum of cumulatwe errors assotiated wilh the analylical dsterminations, pipeting, and diluting to final volume. For these solutions
we yse high purity acids, ASTM Type 1 water {18 megohm double deionized), and leached, tiple-rinsed bottles. All glassware used is

Ciass A

Cortifying Officer: V b @’Jﬁ[:ﬂf{’)

Y—egiesh Parikh, Senior Spectroscopist

Page 10of 2
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PerkinEtmer Scientific (Thailand) Co.. Ltd.
290 Zoi Soonvijai 4

Khwang Bangkapi, Khel Huay Kwang
Bangkok 10210

| Rg

PerkinEimer . hatand
Tel: 66 2719 6420 ; Fax: +66 2 319 7500
For the Retter htip:fwww.perkinelmer.com
Service Report
Work Ordsr Number Aclivity Code Billing Type Requested Start Date I Mode] Serial Number
WO-02944419 e | Contract 2008/2567 2000w, | AAN3200051 PFBS20011403
Service Representalive Name Contract Numbey Expiry Date Equipment 1D Systam IO
Kanan, Chayanan SC-0035621885 04/05/2025 N (UEY NiA,
UDI Number
NFA
Equipment Location Bill To Name
uSin duland d1hn N R TR R
WAL A LTAUIIUA LI HLA R LA
nganwd 51 10180 TH AqaIHNWILAS 51 10160 TH
Customer Contact Phone NMumber Fax Mumber Email Purchase Order
AnLALANY AL daD: NIA MNFA lec@eviiesting.com POB500233

Work Description

- Clean sample introduction, mirvors, lens, instrumenl exterior
- Perfarm WLCal and instrument lest

- Replaced PM Kils

- Instrument workc normally

Start Date End Date e e, _ Work Descripton
04/10/2024 04/10r2024
041 0/2024 A —
Tools Used -
Quaniity Calibrated Tool Descnption Serial Number st %a::auon et (I;a::t:amn
N Calibraled Tools Used *** B
i Malerial Used
i, Par Number Part Description i Mote RotSeEs Quantity
A4 L e, Tl y s i Numbes
l_ N . S oy o No Partsilsed " S0 e 2O k- ]
Labour Details
Part Mumber Part Description Start Date Quantity
SV000013 Preventative maintenance 0441012024 4
SV00D004 Service F.O.C. Travel 04/10/2024 1




Technician Signature

 Work Complete |

el
Yes Mo D |
[PMIOQIPY Left with | L Q /] |
| __ Customer |

v e I

411012567 auauénwﬁ Ao 4{10/2587 Kanan, Chayanan -
e e a8 __Terms & Conditions O AT

Customer Acknowledgmenl of receipl of the above repair | replacement,
Special Terms and Condilions: This ks nof an invaice,

Taxes will be applied la your involce If applicable.

4710/2567 WD-02844419




